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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOr0 YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Taxxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIETIIIUMA TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepkaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxcsa 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeraMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3ybTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YIbTAThI IO roJlaM O0yUYEeHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOHIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKU — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOWCTBaAMU W JIPYTHUX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO]T TO3HAHMSI TP BBHIIIOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢u3MKKA IS YpOBHS CpeaHero ooOmero o0pa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKU
oObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBISeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpemnonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKHUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXke OOCYXICHUS
po0JIeM palMOHATIBFHOTO TMPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (Puznueckoit Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUNU U
MPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs MPEexIe
BCEr0 3a CYET OpraHU3alMM IKCIEPUMEHTATBHOU AESTENBbHOCTH O0YyYarOIIUXCS.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKH — OTO HKCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIUNA CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIleCCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm d3ToM  obOecrmieumBaeTcsl  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHSIMU TPOBOJAUTH KOCBEHHBIC W3MEPEHUsS, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUI0 PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/lad TPUOPUTETOM SIBISIIOTCS 33/1a4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W WHTETPUPYs 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTECKaHUS (PU3MUECKUX SBICHUW W TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd g CUTyallMH MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHMYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YpOBHE CpeHEro 00111ero 00pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
peIMETHOr0 KaOuWHeTa (U3HKU WIA B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe OOOpYy/IOBaHUE [l BBINOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUSHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMUSI  M3y4YaeMbIX  SBJIEHHA ©W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BaHUU SABIISAIOTCS:

e (dopMupoBaHHE WHTEpeca M CTpEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUN OOBSACHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JIOKA3aTeIIbCTB;

e (opmMupoBaHue NpeNCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHneM CIEIyIoMMUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMPUOOpETCHHWE  CUCTEMBl  3HAHUK 00  o0mmMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHUM B TPUPOAE W JJIA TPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aIeKBaTHON YCIOBUSIM 3a/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIMUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIIUSIHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a W HHTEpIpeTauuud HUHPOpMAaLHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMU JJIsl Pa3BUTHsS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3yuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 108 yacoB: Ha 1 kypce ( 3 yaca B Henento B 1 cemectpe,
2,5 yaca BO BTOPOM CEMECTpE).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
OPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM MHIMBUIYaJbHBIX
0COOEHHOCTEN 00yUarOIIUXCS.



COAEPKAHUE OBYUYEHUSA
1 kypc

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hH3HUKE.

MonenupoBanue (u3NYECKUX SBICHUM M MporieccoB. HayuHble TUIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. | paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHaJloroBble W I1U(POBBIC HU3MEPUTEIbHBIE NPUOOPHI, KOMIIbIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienre, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX MPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOE nageHne. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM MO0 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne cKopocTy Ipu ABM>KEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, HTPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUJI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cuna tperusi. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBust paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne ycCiaoBHM pPABHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvt coxpaneHus é mexanuxe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

PabGora cuipl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPIUsA YIIPYro
nedhopmupoBaHHoON — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HE TNOTEHUUANbHbIE CUIbl. CBS3b pabOTHl  HE
MOTCHIMAIIBHBIX CHJI C U3MEHEHHEM MEXAHUYECKON YHEPIUU CUCTEMBI Tell. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpPOEHHUsI Tra30B, XUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekys. Konnyectso Bemectsa. [loctossnnas ABoranpo.

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



Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepartyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHECHUI.

OnbeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmonnHaMuueckass cucrema. BHYTpEeHHsAST 3HEpPrusi TEPMOJIUHAMHYECKON
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOrOo  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHom mporecce. [lepBhIii 3aKOH TEPMOJIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpUHOUNBL ~ JEWCTBHSL  TEIJIOBBIX — MAIIKH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kodp@uIMeHT moie3Horo
nevctBus TemwtoBol mamuHbl. [{ukn KapHo m ero ko3¢ duimeHT Mmoiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: JBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3meHeHre BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa IpH TeIionepeiaye.

OnelT Mo anuabaTHOMY pacCIIUPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuE TEMI0BOTO OagaHca.

TexHuyeckue yCTpOICTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMAaTEepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTauioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJEKTpUYEeCKUil 3apsan. JlBa BHIAa SIEKTPUUYECKUX
3apsaa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yieKTpuueckoro mnojsd. [IpuHuumn



CYyNEpHO3ULINMU HIEKTPUUYECKUX Tosei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  PasHocTh
MOTEHUUAIOB. [IpOBOOHMKM MW AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexktpudyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KongeHncarop. DIeKTpOEMKOCTh TJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN aIapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAatopa OT IUIOMIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOTHUKOB.

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

DJIeKTPOJIBUKYIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MOJHOM (3aMKHYTO#) 35ieKTpruueckoi nenu. KopoTkoe 3aMbIKaHuE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynnpoBoHUKOB. CBoCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

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



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIH W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMeETp,
BOJIbTMETP, PEOCTAaT, MCTOYHHKH TOKa, DSJIEKTPOHArpEeBATEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3y4yeHnne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

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

HaoGmronenne amexTpoiusa.

MexknpeaMeTHble CBS3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIseTCS ¢
y4E€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MaTE€MaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJECTHUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIMU HA OCHU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BU[bI TEILIONEPENAyYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHNE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAJJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMSA,
rajJbBAHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
cropaHusi, napoasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHATIOB, B TOM YHCJIE€ HAHOMATEpHAJlOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHuTHL.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUNA MarHUTHOM
WHIYKIWH TO0JI OCTOSIHHBIX MAarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Dpcrena. B3anmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BU>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykiuu dapajes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAs CHJIA HHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHMH. OJIEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YaCTHUL, MHIYKIIMOHHAS IEYb.

Jlemoncmpayuu

OmneiT Opcrena.



OTKJIOHEHUE FIEKTPOHHOTO IMyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBre cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJBUKYIIEH CHJIbI UHAYKIUH OT CKOPOCTH M3MEHEHUSA
MarHuTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUSA 3JIEKTPOMAarHUTHOW UHIYKIIHUH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonunyeckue konedanus. Ilepuon, wacrora, amrmumryaa u ¢asza KoyieOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npy raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUx KojeOaHusx. BeIHyX/IeHHbIE MEXaHHUUECKUE
kosie0anus. Pezonanc. BoiHykeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.

[lepemennpiii  TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdpopmarop. [IponsBoacTBo, nepegadya u MOTpeOICHUE DIECKTPUIECKON
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, JTUHUU JJIEKTponepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOATeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOAHUIA.



Habnronenue pezoHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEpEIayn.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHnre MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHunHvle 60JIHbL

Mexanudeckue BOJIHBI, yciioBUsA pacnpoctpaHenus. Ilepumon. Ckopoctb
pacnpocTpaHeHuss W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakmus,
uHTeppepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3IeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue YCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Habmoenue oTpaskeHus: M MPeIoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHuH.

HccnenoBaHre  CBOWMCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,
peroMIICHUE, MOJSIpU3alus, AMPPaKkus, UHTEpPepeHIus.

Tema 3. Onmuxa



['eomerpuueckass onrtuka. lIpsMmoimHElrHOE pacHpoOCTpaHEHHE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee orTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKEHUS.

HMucnepcus ceera. CnoxxHbIi coctaB Oenoro cBeta. LIBer.

CobOuparoniie ¥ pacceuBaroniye JuH3bl. ToHkas suH3a. DOKycHOE
paccTosiHME W ONTHYEeCKas cujla TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOIEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEP(PEpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOCHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
Tu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus cBera.

TexHuueckue YCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma,
¢doroanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm cBera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

HabGnronenue nucnepcuu cBera.



Pa3znen 6. OcHOBBI cieUAJIBHON TEOPUH OTHOCUTEJIBHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWUHILITEMHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpaICHUE
JUIAHEL.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HGpI‘PIGfI n UMITYJIbCOM pCJ'ISITI/IBI/ICTCKOI?I JaCTHUIbI. SHCpI‘I/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. dnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3Heprun HOTOHA C €TO YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue DiHmTeitHa 11t poTodapdexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUEe: (POTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otorh(dHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenue wu morioumieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

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

Llemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue AJIMHBI BOJIHBI JIa3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.



Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HabGnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
BinsiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HyknmonHas monens siapa [eiizenOepra—
NBaneHnko. 3apsaa sapa. MaccoBoe uucio sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccl spa.

SnepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. IIpoOGiaeMbl U TMEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKTHI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTob! HaOMIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOJeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa U NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomul

HccnenoBanue TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DTarnsbl pa3BUTHS acCTpoHOMUU. [ IpuKknagHOe U MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3Bé&3nHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Cosnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHila U 3BE3Z.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(HMarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BoIonu CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.



Mneunslii Iyt — Hama [amakTtuka. Ilomoxenue u aBukenue ConHua B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06a. Pazberanue rajiakTHk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUIIOKEHUH /1JIsl OTIPEENICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31nsA CEBEPHOro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NeaTeTbHOCTH YEIOBEKa, POJib U MECTO (PUBUKHU
Y aCTPOHOMHUH B COBPEMEHHON HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHpPOBAHUM TPEACTABICHUA O (PU3UUYECKON KapTHUHE MHUpa, MECTO
¢bu3nyeckoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTCs C
Y4ETOM COAECPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTEeMaTHKH,
OMONOTHU, XUMHH, TeoTpadvu U TEXHOJIOTHUH.

Meosicnpeomemnule nousimusi, CBSI3aHHbIE C WM3YYEHHEM METOJIOB HAay4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUIOHOMETPUUYECKHUE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX NMPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE BJIEMEHTAPHBIX (DYHKIMI, NPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHUE IOIAIU TIOCKUX (GUryp u oobéMa Tel.

buonocus: snekrpuyeckue SBICHUS B JKUBOW MpUPOJE, KojebaTerabHbIE
JBUKCHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPbIX
TEJN, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEMIETKH, CHEKTPaIbHBIHI
aHaus.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX PYII,
boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMJIICTPSICEHU M.



Texnonozcus: NWHUAM DIIEKTPOIIEpeaady, TEHEPATOP IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKUHWOHHAS II€Yb, Pajap, PAAUONPUEMHUK, TEIECBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmkay» T0KHb
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalolIUXCsl PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTUA B IMPOIECCE pEANM3alul OCHOBHBIX HANpPABICHUN
BOCIIUTATENBHON ESITENBLHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JNEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NI€ATEIbHOCTh B MHTEpecax Ipa)kIaHCKOTrO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEUCTBOBATh C COLMAJIBbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKOU EATEIBbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIEHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OIIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiiero pu3n4eckon Hayke;



S) TpyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILIECTBIICHUE IEHCTBUN B OKPYKaIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYHIECTBJIATh NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOATENbHO  (QOopMyJIMpOBaTH W aKTyaJlU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh ILEIH JIeATeIIbHOCTH, 3aJaBaTh IMapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM W MPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPAUHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  pPEalbHOIO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILIEHUE ITPU PEIICHUH KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-HCCIIEI0BATEIBCKON U MPOSKTHON AEITEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JESATEIBHOCTH II0 TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIAITh TPUUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIICHUs, HaXOIUTh ApryMEHThl JIsl J10Ka3aTelIbCTBa
CBOMX YTBEP:)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTrO COJAEpXKaHUS B pazIUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeICTaBICHUS U BU3yaJIU3alUu.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHWE Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrno3HaBaThb MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMii M  CMAr4ath
KOH(JIUKTBI;

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

IIOHMMAaTh M HCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHH C Y4&TOM O0OIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJIEHA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHJIbI B
oOIIMii pe3ysbTaT M0 Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEHU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

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

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAESATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (OpMyITUpOBaTh
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATMIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPETOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIJISAM;

BJIAJE€Th HABBIKAMHM  TO3HABATENHbHON  pedieKcuH KaKk  OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, MX PE3ylbTaTOB H
OCHOBaHUIM;



WCITOJIH30BaTh MPUEMBI pePIICKCUU IS OIEHKU CUTYaIlMH, BHIOOpAa BEPHOTO
pEIICHMS,;

YMETh OIICHWBATh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMPU aHAlU3€ pe3yIbTaToB
JeSITEIbHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHallM3e pe3yibTaToB
NesTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYIHX HA OMIMOKH.

B mporecce nocTmwKeHUsI TUYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEpUICHCTBYETCS HIMOIMOHALHBIN UHTEJICKT, MpeAnoararonmii
c(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHABHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €T0 TMPH OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B lcemecrpe 1 Kypca mpeaMeTHbIE pe3yJbTaThl Ha
0a30BOM ypOBHE JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh Yy OOYYaIOIIUXCS
YMEHHM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTo (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,



WJICAIbHBIN a3, MOJEIN CTPOCHUS Ia30B, )KUIAKOCTEW U TBEPABIX TEJN, TOUCYHBIN
AIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 33]1a4;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHMS BEUIESCTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEHHOE
JBIDKCHUE, CBOOOJHOE TMAJICHUE TeJ, JIBHKEHUE IO OKPYKHOCTH, HWHEpLUs,
B3auMojieicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCAlUs, IJIABJIICHUE, KPUCTAJIM3AlUs, KUIICHHUE,
BJI&KHOCTB BO3/yXa, IMOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHWM B 3aKPHITOM
COCyZ€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTPU3ALMA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJMHATA, IYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHuJla,
MMIYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOINHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIUYMH, MX OOO3HAUYECHHS U EIUHUIIBI,
HaxO0JUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMUYHMHY C JAPYTUMU
BCJIMUUHAMU;

ONUCHIBATh M3YYEHHBIC TEIJIOBHIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3Yd (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKEHUS MOJICKYJI, CPEIHEKBaApaTUYHASA
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONHMCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYHMH, HX
0003Ha4YeHUsT U EIUHMIBI, HAXOAUTh (QOPMYJIbI, CBA3BIBAIOIIMNE JaHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUYHNHAM;

ONMCHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIINA, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMNMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEITMYMH, WX OOO3HAUCHWS] W €IUHUIIBI; YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (U3UYECKYIO BEJIMYHHY C APYTUMH BEIHUYNHAMH,

aHaJIU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOJB3Ys (PU3UUYECKUE
3aKOHBI ¥ MIPUHIUIBL: 3aKOH BceMUpPHOTO TsroTtenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYK0 TEOPUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JABMKEHUSI MOJIEKYJI C



aOCOJIIOTHOM TEMIIEpaTypOM, MEPBbI 3aKOH TEPMOJWHAMUKHU, 3aKOH COXPAHEHHUS
AIEKTPUYECKOro 3apsna, 3akoH KylloHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHIMIBI JCHCTBUS MAaIllMH, NTPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarTh YCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dopMynupoBarh mpoOieMy/3ajadyy M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIUpOBaTH BBIBOBI,

OCYILECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXKAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIe TaOnuIl U rpadMKoOB, AeNaTh BBIBOBI IO pe3yJibTaTaM MCCIEA0BAaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIE ISl €€ pelleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaueHUs (PU3NUECKOMN BEIIMINHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKACHUN C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPECTABJICHUS YUYEOHOW U HAay4YHO-MOMYJIAPHON MHGOPMAIIK, MTOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYyYaEMYI0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHUECKOTO
IIOBEJICHUS B OKpYXalolleH cpene;

paboTaTh B TIpyHIE C BBIIOJHEHUEM pa3jMYHBIX COLUAIbHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON IPOOJIEMBI.

K koHiy oOyueHus Bo 2 cemectpe 1 Kypca NpeaAMETHbIE pe3ysIbTaThl Ha
0a30BOM YpOBHE JOJDKHBI OTpakaTh C(OPMHUPOBAHHOCTh Yy OOYyYarOLIUXCS
YMEHHM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TE€XHOJIOTHI, B IMPAKTUYECKON JEATENBHOCTH JIOJAECH, LEJOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUDA;

YUUTBIBATh TPAHULBl TPUMEHEHUS HW3YUYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MoOJieJb aTOMa, HYKJIOHHAsi MOJENb aTOMHOIO siipa MPH PEIIeHUU (PU3UUECKUX
3aj1ay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PMBHMKH: DJIEKTPUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOWS, JEHCTBHE MArHUTHOTO IIOJISL Ha
OPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, TNPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JHCIEPCHs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddheKT), CBETOBOC JTaBICHNES, BOSHUKHOBCHUE
JMHENYaToOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas
PaANOAKTUBHOCTE;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  PA3NMYHBIX  Cpel) |
AIIGKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEIUUYHUHBIL:
IEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, 3JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
UHAYKLIHUS MarHuTHOro mojs, cuia Ammepa, cuia JlopeHua, WHAYKTHMBHOCTh
KATYyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOrO IOJEH, MEPHOJ M 4YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl U cuja ToKa B Ipolecce
TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pACCTOSHHE U
ONTUYECKAasl Cuja JMH3blL, NP ONMCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUIL



CMBICIT HCIIOJIb3YEMbIX BEIWYMH, WX OOO3HAYCHUS U CIWHUIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEITUIMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECChl, HCIOJIb3YS
bu3nueckue BEIMYHUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, IEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UUYECKUH CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IMHMIIbI, YKa3blBaThb (HOPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUeCcKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapajuieIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3aKoH Jxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODUHIITEHa M Portorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXpPAHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOI0 4ucia, nmocrynarel bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHUE U YCIOBUS (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENATh HAMPABJICHHE BEKTOPA MHIYKIIMK MAarHUTHOIO TOJISI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh DKCIEPUMEHTHI MO0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUI: MpU ITOM
dbopmynupoBath MpobiieMy/3amady ¢ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaThH BHIBOIHI,

OCYIICCTBIIATH MPSMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHUH, MTPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYHWH C HCIOJb30BaHUEM
NPAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BHUAE TaOIUIl U
rpauKOB, AEIAaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHMS;

coOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeOBATEIHCKOH U TPOCKTHOU



JEATEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1ADOPATOPHOTO
000pyIOBaHUS;

pemarb pacy€éTHhlE 3aJaud C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3HUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (OPMYJIBL,
HEOOXOJUMBbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIE 3aJaUi: BBICTPAUBATh JJOTUYECKH HEMPOTUBOPEUHUBYIO
LENOYKY PACCYXIECHUH C ONOpOH Ha H3YYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW M HAYyYHO-NOMYJISIPHOM MH(pOpMALUH, TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh NOIyYaeMyto HH(pOpMALINIO;

OOBSACHATh NPUHIUINBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KHU3HH;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 0€30MacHOCTU NP OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
TOBEJICHUA B OKPYKAKOUIEH Cpee;

paboTaTh B TpyNI€ C BBIINOJHEHUEM PA3JIUYHBIX COLUAJIBHBIX POJEH,
IUIAaHUPOBATh PadOTy TPYMNIbl, PALUMOHAIBHO pacHpelnesnsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IIJIAHUPOBAHUE
Ixypc

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3uKa ¥ METObl HAYYHOT'O TTO3HAHUS 1 bubmorexa HOK
) A i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 1
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
. 1
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Aunammia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro mo pazneny 16
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 7 | bubnmoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1
3 OCHOBbI TEPMOTHHAMHIH 8 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 4 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazgeny 19
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 8 https://m.edsoo.ru/7f41bf72
40 [TocTostHHBIN neKTpUYecKuid TOK. Toku B g bubmmoreka [JOK
' pPa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 16
PesepBHOE Bpems 2
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nose. IeKTpoOMarHuTHas 10 bubnuorexa [JOK
) AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 10
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4YecKe U AIEKTPOMarHuTHBIE 7 bubnuoteka [JOK
’ KoJeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHnyeckHe U 3JEKTPOMarHUTHbBIE 5 bubnmnorexa [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c¢97¢c
23 Ontika 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 20

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUATBHON TEOPUHU ) bubmuorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 JIEMEHTHI KBAHTOBOU OIITHUKH 3 bubmorexa [TOK
’ T https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
. 4
4.2 Crpoerne aroma https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE 511p0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 10

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 7 ngj;;f;;gﬁ;;fmcwc
Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 Ob6o0611aro1iee MOBTOpeHNE 3 ngs;;?:;(sigg}iﬂlwk
Htoro no pazneny 3
JuddepenurpoBaHHbIi 3a4eT 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 108



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

ITIOYPOUYHOE IIVTAHUPOBAHMUE 1 kypc

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxa Kourpoabusie IIpakTuueckue Aara unpposbie
Bcero u3yyeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes!

| ®usuka — Hayka o npupojae. Hayunsie | bubnnoreka [JOK
METOBI IIO3HAHUS OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
MexaHuueckoe JBUKEHUE.

) OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEeHUue

3 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

4 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE | bubnnorexka [JOK
nBrxenne. CBoOOIHOE MajeHHE. https://m.edsoo.ru/ff0c372¢e

5 KpuBonuneiinoe npuxxenue. [[Buxenue ] bubnuorexa [IOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH . https://m.edsoo.ru/ffOc3ada

6 JlaGopatopHas pabora «3yueHue ] 1 bubnnorexka [JOK
JBIDKEHUSA Tea 110 OKPYKHOCTU https://m.edsoo.ru/ffOc3be8

7 Macca tena. Cuna. [lpuamun 1 bubmuorexa [JOK
CYIEPIIO3ULIAU CHII. https://m.edsoo.ru/ff0c3be8

bubmuoreka [JOK
8 Saxonet Hylotora ! https://m.edsoo.ru/ffOc3be8
9 3aKOH BCEMUPHOTO TsAroreHus. Cuina 1 bubnmoreka [JOK

TsokecTH. [lepBas kocMHuueckas CKOPOCTh

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

10

Cuna ynpyroctd ¥ cujia TpeHus 3aKoH
I'yka. Bec tena. KadgdunueHnt tpenus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el8

11

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYECK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
umnyibsca. PeakTuBHOE NBUKEHME

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

13

14

15

16

3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTnBHOE nBIDKEHNE

PaboTa 1 MOLTHOCTH CHIIBI.
Kunerndeckas 3Heprus MaTepuaaIbHOU
Touku. Teopema 00 u3MeHEHUN
KMHETUYECKOW SHEPIUU

[ToreHunanbpHas SHEPrUs.
[ToreHnnanpHas SHEPTUs yIpyro
ne(pOpMHUPOBAHHON MPYKUHBL..

3aK0H COXpaHEHUsI MEXaHUYECKOM
sHepruu .JlaboparopHas pabora
«M3ydeHue 3aKkoHa COXpaHEHUS
MEXaHUYECKOM IHEPrUm»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

17

KonTponbhas pabota no teme
«Kunemaruka. /lnnamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE)

18

OCHOBHBIE TIOJIOKEHHST MOJICKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
newxkenue. ubdysus

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

19

Xapaxkrep JBUKECHUS U B3aUMOJACHCTBUSA
YyacTull BeuiecTsa. Monenu cTpoeHus
ra3oB, KUIKOCTEN U TBEPIBIX TEI



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4dc2

Macca mounekyn. KonndecTBo BeliecTsa.

20 [TocrosinHast ABorazapo
TennoBoe paBHOBecue. TeMmieparypa u

21 e€ n3mepenue. lllkana remmeparyp
Ienascus

2 HUneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

3 CcpeHel KHHETUYECKOM SHEPruun bubnnoreka [JOK
JBU)KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knanelipona

24 3akon JlanbpToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHast pabora «HMcciaenoBanue

25 3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHHS Pa3pEeKEHHOTO Ta3ay

26 N3omporneccsl B U1€aIbHOM Ta3e U UX bu6mmoreka [JOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOUN CUCTEMBI U

27 crocoObl e€ n3meHenust. Komamaectro bubmmorexa [OK

https://m.edsoo.ru/ff0c5952

TEIUIOTHI U paboTa. BHyTpeHHss dHEpTrHs
OJIHOATOMHOTO UJEAJIbHOTO raza

79 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnoreka [HJOK
INPUMEHEHHE K U30IIPOLIECCaM https://m.edsoo.ru/ffOc5efc

30 HeoOpaTtumocTh npo1ieccoB B MpUPOJIE. bubmmoreka [JOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230

32 [Mpunuun gevictus u KI1J TermnoBoit bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

MamusbL Hukia Kapao

https://m.edsoo.ru/ff0c600a

Ob6o6maromuit ypok «MonekyspHas

bu6mmoreka [IOK

35
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTposnbHas pabota 1o Teme
36 «Monexynspnas pusuka. OCHOBBI bubmmorexa [TOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKU»
37 [TapooOpa3oBaHue U KOHICHCALIHS. bubnuorexa [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
18 DneKTpu3anus Tei. IINeKTPUISCKUN bubnnoreka [JOK
3aps. JlBa BUIA SJIEKTPUYECKHUX 3apSAI0B https://m.edsoo.ru/ff0c6bee
IIpoBOIHUKH, TUDIIEKTPUKH U
39 H(l):)J'I OBOJIHUKU 3aK(I:H COXpaHEHUs bubmnorexa [IOK
ynip A ) p https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsia
BsanmoneilicTBue 3apsaaoB. 3aKoH
40 Kynona. ToueuHsrit I;JIeKT HYECKUN bubmmorera [TOK
y ' p https://m.edsoo.ru/ff0c6ce4d
3apsia
Hanpsk€HHOCTB AEKTPUUECKOTO MOJIS.
41 ITpuHIMT CYIIEPIO3UIINH DIIEKTPUUECCKUX bubmmorexa LOK
P VH YHep B .. P https://m.edsoo.ru/ff0c6df2
nosieit. JIuHum HanpsKEHHOCTH
4 PaGora cui anexTpocTaTuuecKkoro moJsl. bubnuorexa [IOK
ITorennuain. Pa3sHocTh TOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
ITpoBOIHUKY U TUIIEKTPUKHA B
43 Z-)J'IpeKT OCTaTHYECKOM noljle bubnnorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JuanekTpudeckas IpOHUIIAEMOCTD
bubmuoreka [JOK
44 9 é . K
JICKTPOCMEOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
45 DNEKTPOEMKOCTD IJIOCKOTO bubnmoreka [JOK



https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6bcc
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KOHACHCaTOopa. 3Hepm;{ 3apsKCHHOI'O
KOHACHCaTopa

https://m.edsoo.ru/ff0c72c0

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosunsii Tok. Cuiia

46
toka. Hanpsixenue. ConpoTuBIeHHE.
3akoH OMa aJ1g yyacTka 1enu

A7 ITocnenoBarenbHOE, MapajuieIbHOE, bu6mmoreka [JOK
CMEIIaHHOE COEIUHEHNUE IIPOBOIHUKOB. https://m.edsoo.ru/ff0c74f0

43 PaboTa 1 MOIIIHOCTB ANEKTPUIECKOTO bubnnoreka [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3axoH OMa a1 OJTHOM (3aMKHYTOM)
aneKkTpuueckoil uenu. Koporkoe

49 3aMLIIE)aHI/Ie. Ha60paTopHap51 pabota bubnrorexa LIOK

https://m.edsoo.ru/ff0c7ae0

«M3mepenune DJ1C uCTOYHUKA TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUSD)
[TonynpoBoaHUKH, UX COOCTBEHHAS U

50 IpUMecHas MpoBoAUMOcTh. CBOMCTBA bubnnorexka [JOK
p—n-nepexona. I1omynpoBoJHUKOBEIE https://m.edsoo.ru/ff0c84ae
npudopbI
DIIEKTPUYECKUI TOK B pACTBOpax U

51 pacIiaBax 3JIEKTPOJIUTOB. bubnnorexka [JOK
DIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
KonTponbhas pabota no teme

57 «nektpocratuka. [locTostHHBIN bubnnoreka [JOK
AIEKTPUYECKHUI TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

53 O6o0matroree MOBTOPEHUE bu6mmoreka [IOK
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54

55

ITocTostHHEIE MATHUTEI U UX
B3anuMoOJIielcTBHE. MaruuTHoOE moJe.
Bektop MaruutHOM MHAYKUMK. JIMHUN
MarHUTHON HHTYKIIUU

MarauTHoe I10JIe IMPOBOAHHUKA C TOKOM.

OnbiT Opctena. Bzaumoelicteue
MIPOBOJTHUKOB C TOKOM

https://m.edsoo.ru/ff0c8c56

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9778

bubnunoreka LIOK
https://m.edsoo.ru/ff0c98fe

56

57

58

59

60

Jlaboparopnas padota «3yueHue
MArauMTHOI'O I1OJIA KaTylIKU C TOKOM>»

JlelicTBUE MAarHUTHOTO TIOJIS HA
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlabopaTtopHas pabota «lccnenoBanue
JEWCTBUS TIOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»

Jlaboparopnas pabota «VccrnenoBanue
JeMCTBUS MOCTOSIHHOTO MarHuTa Ha
PaMKy ¢ TOKOM»

JleficTBe MarHUTHOT'O MOJIS Ha
JBHKYILYIOCS 3apsDKEHHYIO YACTHILY.
Cuna Jlopennia. Pabota cumnsl Jlopenia
DneKTpoMarHuTHas HHAyKnus. [loTok
BEKTOpa MarHuTHOU uaaykuuu. J/1C
WHJYKIWU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykunu Gapanes

bubnuoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubnunorexa [IOK
https://m.edsoo.ru/ff0c9ac0

bubnmorexa LIOK
https://m.edsoo.ru/ff0c9df4
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JlabopaTtopHas pabora «lccnenoBanue
SIBIICHHSI AJIEKTPOMArHUTHOW WHTYKITHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9JIC caMOUMHAYKIUH.

bubnunorexa LIOK

62
DHeprusi MAarHuTHOTO MOJI KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

63 O6o06maromuii ypok «MarauTHoe 1odie. bubmmoreka [JOK
DneKTpoMarHuTHask UHIYKIUS» https://m.edsoo.ru/ffOcab82
KonTponbhas padota no teme

64 «MarauTHoE 1oJje. DJIeKTpOMarHuTHas bubmorexa HOK

' P https://m.edsoo.ru/ff0cad58
WHITYKITHAS
CB0OOIHBIE MEXaHHUECKHE KOTeOaHusl.

65 I"apmonnueckue konedanus. YpaBHEeHUE bubanorexa [JOK
rapMOHHYECKHUX KosieOaHui. https://m.edsoo.ru/ff0caf06
[IpeBpatienue sHeprun
Jlaboparopnas pabota «Onpenenenue

66 YCKOpPEHUSI CBOOOIHOTO MaIeHUs MIPpH
TTOMOIIIA MasITHUKA
Koneb6arenbublit koHTYp. CBOOOAHBIE
ANEKTPOMArHUTHBIEC KOJeOaHus B

67 UJeabHOM KOJIe0aTeTbHOM KOHTYpe Bubnmorexa [IOK

ype. https://m.edsoo.ru/ff0cb820
AHanorust M1y MEXaHH4YeCKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
68 SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM Bubnmorexa [IOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
69 MepeMEeHHbIN TOK. MOIIHOCTh bu6muoreka [IOK

MNEpCMCHHOTO TOKaA. AMHJII/ITy,Z[HOG )41
JICHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U

https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34

HAITPsAXKCHUA

Tpancdopmarop. [IpousBoactso,

70 nepenavya u norpedieHue
JJIEKTPUYECKON SJHEPTUU
DKOJIOTUYECKUE PUCKHU TIPU
71 MIPOU3BOJICTBE IEKTPOIHEPIUH.
KyneTypa ucnonszoBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
MexaHnyecKkue BOJIHBI, YCIOBUS
7 pacnpoctpanenus. [lepuoa. Cxkopoctsb bubanorexa [JOK
pacnpocTpaHeHus U JJIUHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJHBI
73 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBI, UX CBOMCTBA
74 1 ckopocTb. [1Ikana 3meKTpoMarHuTHBIX bubmorexa HOK
P ’ P https://m.edsoo.ru/ff0ccfe0
BOJIH
75 [TpuHIKTIB paIUOCBS3U U TEIICBUICHHUS.
PazButue cpeacts cBsa3u. Paguonokamus
76 Konrtponsnas pabdora «Konebanus u bu6muoreka [JOK
BOJIHBD https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
77 CcBeTa B OJTHOPOHOU cpede. TodeuHbIi bubmmorexa TIOK
P pede. https://m.edsoo.ru/ff0cd350
HCTOYHHUK cBeTa. JIyu cBera
OTtpakeHue WU MpEeIoMIICHUE CBETA.
bubnunoteka LIOK
78 3akoHbI oTpaxeHus cBera. [loctpoenue

M300paKeHUI B TUIOCKOM 3epKalie

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

JlabopaTtopHas paborta «3mepenue

bubnunorexa LIOK

79
IoKa3aTelis MPETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n3odpaxxeHuil B
. bubnuorexa [{OK
80 muH3e. Dopmyna TOHKOM JTUH3BI.
https://m.edsoo.ru/ff0cddle
YBenuueHue JTuH3bI
31 Jucnepcus cBera. CIoXHbBINA COCTaB
oenoro cBera. L[Ber.
2 Wnrtepdepennus creta. dudpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka. https://m.edsoo.ru/ffOced22
23 [TonepedHOCTh CBETOBBIX BOJIH U
AJIEKTPOMarHuTHasi TEOPHsI CBETA
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH.
84 3ame]IeHre BpEMEHH U COKpallleHue brbmmorexa [TOK
A p partl https://m.edsoo.ru/ffOcfad4?2
JUTHHBI
bubnunorexa LIOK
85 [Toctynarel TeOpUHM OTHOCUTENIBHOCTH
https://m.edsoo.ru/ffOcf6f0
26 KonrtponsHas padora «OnTrka. OCHOBBI bubmuoteka [IOK
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcfel16
®oronsl. opmyna [Inanka. DHeprus u
87 umnynbe poroHa OTKPBITHE U bu6muoreka [JOK
uccinenoanue Gporodrddexra. OnbITh A. https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonbl portorddexra. YpaBHeHHE
88 OiHmTeitHa 1 porosddexra Bubmmorexa [IOK
' https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢potorpdexra
29 Hasnenue ceera. Onsbitsl [1. H. bubmuorexa [IOK

JleOeneBa. XuMHUUECKOE IE€HiCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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91

TexHuueckue yCTpoucTBa U
MIPaKTUYECKOE MPUMEHEHUE:
(dhoTodeMeHT, (HOTOIATIYNK, COTHEUHAS
Oarapesi, CBETOANO]]

Monens atroma Tomcona. OnbITEI

Pesepdopna no paccesHUIO 0-4acTHII.
[TnanerapHas MoJenb aToMa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d091a

92

[Tocrynater bopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

93

N3nyuenue u nornouieHue GOTOHOB NPU
IIEPEXO0I€ aTOMA C OJJHOTO YPOBHS
SHEPIUM Ha Apyrou. Buasl criekTpos

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

94

95

96

97

OTKpbITHE paTUOaKTUBHOCTU. OTBITHI
Pesepdopna o onpenenenuto cocrasa
PaINOAKTUBHOTO U3ITYUCHUS

CgoiicTBa anb(da-, 6era-, ramma-
W3ITydeHus. Biusiaue panoakTHBHOCTH
Ha )KUBBIC OPTaHU3MBI

OHeprus cBA3M HYKJIOHOB B S7pe.
SnepHble peakuuu. SInepHblil peakTop.
[Tpo6nembl, MepcreKTUBHL,
9KOJIOTUYECKHE ACTIEKTHI A1€PHOMN
SHEPTeTUKHU

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3 MBI, INIAHETHI, UX BUANMOE
ABHUKCHUC. CoiHe4yHast cucTemMa

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

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

98

Counune. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]1



https://m.edsoo.ru/ff0d091a
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3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKHU.
3BE3bI ITTaBHOM ITOCIIE0BATCIIHHOCTH.
Buytpennee crpoenue 3BE3/1.
CoBpeMeHHbIE NPEICTABICHUS O
MPOUCXOXKACHUH | 3BoJtonnu CoJHIa U
3BE3/1

Muneunsiii [lyTe — Hamma ['anakTuka.
[Tonoxenue n nuxenue ConaHua B
l'anaktuxe. ['anmaktrku. YEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. PaszOeranue rajakTuk.

Teopus bonbmoro B3peiBa. Penukrosoe
u3iy4eHue. MeraragakTuka

102

103

104
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Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acCTPOPUIUKU»

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YJeJIOBEKa

O606maromuit ypok. Pois u Mmecto

(U3UKU ¥ aCTPOHOMHUH B COBPEMEHHOM
HAy4YHOH KapTHHE MUpPa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784

106

O600maromuii ypok. Ponb ¢puzudeckoit
Teopuu B POPMHUPOBAHUH
NPECTaBICHUN 0 (prU3NUecKOi KapTUHE
Mupa
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107-108 ‘ HuddepeHiupoBanHbIil 3aueT

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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