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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydaromuxcss 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

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

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYyMas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIY4EHUSI HOBBIX MAaTe€pHaloOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT O3HAHMSI IPU BBIMIOJIHEHUU UMH YY€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesoB (PM3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpegmnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHUHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TMPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO paslena Kypca, Tak M MHTETpUpYs 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKkTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalMoHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBAHUS JOJKHBI OBITH TIOCTPOSHBI Ha KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYyYarolmMXCi K HAYYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ylbTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPYXKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/JaHME YCIIOBUH JJIsi Pa3BUTUS YMEHUN MPOEKTHO-UCCIIE0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme MO (U3MKE TMepeyeHb JabopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA

10 KUIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3KkcnepuMeHTa W TEOPMH B MOPOLECCE TMO3HAHUS MPUPOIBI.
OKCnepuMeHT B (PU3HKE.

MonenupoBanue (pU3MYECKUX SIBJICHUM M TpolieccoB. HaydHbie TUIOTE3bI.
duznyeckre 3aKOHbI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKON IEATEIIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPE€HMWS, NOYyTH W NEPEMEIICHUA
MAaTEPUAIbHON TOUYKU OT BPEMEHHU.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon n yactora oOpamienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHn4eckre YCTpPOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTtembl OTCU€TA, WLIKOCTPALIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B PA3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hanpagienne cKopocTy Ipu ABMKEHUH 110 OKPY>KHOCTH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXKYTKH BPEMEHH MPHU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  l'amunes. Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHbBIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cwia Tspkectd. IlepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. KosddummenT tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHIKEHHE a0COJIFOTHO TBEPIOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pe3nHOBOM 00pasiie, OT uxX JAehOopMaIivH.



HccenmenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPTHs YOpyro
nepopMupoBaHHoi  TpykuHBL.  [loTeHuManbHast  SHEprus Tela  BOJIM3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHumanbHple U HEMOTEHHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CHUJI C WU3MEHEHUEM MEXAaHWYECKOW JHEPIHMU CUCTEMBI TEJ.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE nBHKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyenue abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW SHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapakrep IBUKECHUS U
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUM HACAIBHOIO rasza. AOCONIIOTHas TeMilepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMXKEHMs dactul rasza. I[llkama



temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OnpeneneHue Macchbl BO3JyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoanHamMuueckass cucrema. BHYTpEHHsAST 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEMBI U crioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIMIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonarue 00 amgumabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3akOHA TEPMOJMHAMHUKM K u3orporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpuHOUNBI ~ OEHCTBHUS ~ TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUITHOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku W3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHyTpEeHHEH sHEeprun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHue yaenbHON TEIMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAaHOMATEepPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3anusi Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUUYECKUN 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn
CYNEPHO3ULIUNA AIEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,



PaGora cumnm  snektpocrarmueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHUMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DNEKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHHUS SJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkxoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MOJTHOM (3aMKHYTO#) AJIeKTpudeckoi memnu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobcTBeHHas U MpUMECHAas MIPOBOJAUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEbHBIA M HECAMOCTOSTENbHBIN
pa3psa. Momuus. [Inazma.



TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBIIN IMO0/1, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIeKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomboi

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS €
YY4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMaTUKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBIEHWE, HAay4HbId (akT, runore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJIETUPOBAaHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHNUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, JJICKTPUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJMTHYECKAS UCCOLMALMA,
rajbBaHUKA.

l'eocpagpus: BaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonocus: npeoOpa3oBaHUE ABMKEHUN C UCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWIHWKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KVIACC
Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEHCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX TMOJIeW. JIMNHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIWH TOJI IOCTOSHHBIX MarHUTOB.

MarnutHoe T10JI€ TPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUIHAH
MAarHuTHOIO TIOJIA JUIMHHOIO IIPSAMOIO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABMXKYINAsA CHlIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHWTHOU
nHaykunu dapazes.

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

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOWHIYKLIMH.

OHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.

Llemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MTyYKa MATHUTHBIM I1OJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CUIIbI UHAYKIUU OT CKOPOCTH HM3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaHUMHbIE KONE0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza xoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANIbHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUsI.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE M JACHCTBYIOIIEe 3HAUYEHHE CHJIbl TOKa U
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKUN MasITHUK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue cBOMCTB BhIHYXICHHBIX KOJIeOaHUH.

HaOnronenue pezonanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOAHUSI.



OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU Y KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpHUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJOMIICHUE, MOspu3aIus, nudpakximus,
unTepdepenius. CKopocTh dJIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3MeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaGmronenue uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJIeOaHUIA.

HccnenoBanne  CBOMCTB ~ JJEKTPOMAarHUTHBIX — BOJIH: OTpa’KEHHE,
npesoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiHENHOE pacHpoOCTpaHEHUE CBETa B
ogHOopoaHouU cpexe. JIyu ceera. ToueyHblli ICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MOIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOMparoluX U pacceuBarolux JuH3ax. Dopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MUKpocCKoIa, TeJIeCKona.

Habmronerune natepdepeHIy CBeTa.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuvl

N3mepenune nokaszaTesns MpeJoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB M300pakeHU B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crIeIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH



['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIICIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ DHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPTHUS
IIOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmuol K6AHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHbI
dbotorpdexra. YpaBuenue DuHmTeitHa st dhoTodadpdexra. «KpacHas rpanunar

dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTYNK, COTHEUHAs1 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oto3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3ak0HOB BHeEMHETO (oToddhdeEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mormomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHoBBIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

Habnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiThl  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3nMydeHus. CpoiictBa anbda-, Oera-, raMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETHKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBAa U IIPAKTUUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pazBuTHUs acTpoHomMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spkue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrtouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. JlnarpaMma «CHEKTpalbHBIA KJAcC —
CBETUMOCTB». 3BE31bl IJIaBHOM NOCIEIOBAaTEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3/1. DTallbl )KU3HU 3BE3 /.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
TaJIAKTHK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONPEIeTICHUS TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEPHOrO MOJyIIapUs U IPKHUE 3BE3BI.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miteanoro Ilytu.

O6o0maronee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, POJib GU3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsS B 11 kiacce OoCyIecTBIsieTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUIOTEe3a, (PU3NyYecKas BEIUYHHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JIBVKCHUS B KUBOM MPUPOIE, ONITUUECKUE SIBJIICHUS B KMBOM NMPUPOIAE, NEUCTBUE
paavanuy Ha )KUBbIE OpTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMYECKasA CTPYKTYpa TBEPIbIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagpua: wmarHuTHBIE TIONMIOCAa 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoToChEMKA 3eMHON TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocua: JHMHUM DIEKTpONEpPEAAd, TIEHEPATOpP IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA T€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,



anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJOKOHHAS ONTHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3ULIUENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITEIbHOCTh B MHTEPECaX TPaKTaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONUMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHNS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIIBHOCTH 3KOJIOTHYECKOW HAIIPABICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI
IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITeIbHO  (OpMyJNMpOBaTh W aKTyallU3UpOBaTh  MpooOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENN JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTYKCHUSI,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIHICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaATbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUI0O B PAa3IUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIC TIPU N3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPE/ICTABIICHHUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHMIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPTraHU3aIIMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI MHPOPMAIIUHU U LETICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

OCYILECTBIAThH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JIEATENBHOCTH;

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



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KayKJIOTO WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEro BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.
PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEIIOUYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJE€Th  HABBIKAMU  I[IO3HABATEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENbHBIX IMPOLECCOB, UX pPE3yJbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPHUEMBI pe(IIeKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelIeHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINU3E PEe3yJbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPAMMBbI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUS Pa3BUTHUs COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOMICH CTPEMIICHHE K JIOCTIKCHHIO IIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce TpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIeCKux 3a1ad;

pacrno3HaBaTh (pU3MUECKUE SBIEHUS (IIPOLECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U
ANEKTPOAUHAMUKU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJUHEWHOE



JIBUKEHHE, CBOOOJHOE TMaJeHHe Tel, ABM)KCHHE IO OKPY)KHOCTH, HHEpIus,
B3auMozeiicTBue Ten, Auddy3us, OpOyHOBCKOE ABMKCHHE, CTPOCHUE KHUAKOCTEH
U TBEPJBIX TEN, U3MEHEHHE 00BEMA Tell MPH HArpeBaHUU (OXJIKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIApPEHUE, KOHJEHCALUs, IUIABJICHHE, KPUCTAIIM3alusl, KUIICHUE,
BJIQXKHOCTb BO3/yXa, MOBBIIICHNUE JABJIECHUS Ta3a IPU €r0 HAarpeBaHUM B 3aKPHITOM
cocyzle, CBSI3b MEXKIy MapamMeTpaMd COCTOSHHSA Ta3a B  H30MpoIeccax,
AIIEKTPHU3ALIMS TEJN, B3aUMOCHCTBHE 3apsI0B;

OIKCHIBATh MEXAHUYECKOE IBMKEHHME, UCIOJB3Yys (DU3MUECKUE BEIUYMHBIL:
KOOpAMHATa, MyTh, IMEPEMEIIEHUE, CKOpPOCTb, YCKOpDEHHME, Macca Teja, Ccuia,
UMIYJbC TeJla, KHHETHUYECKasl SHEPrus, NOTEHUHUANIbHAsI SHEPrus, MEXaHU4YecKas
paboTa, MeXaHHMYECKas MOIIHOCTh, TpPHU OMHCAHWW TPABUIBHO TPAKTOBATH
(bu3MYECKU CMBICT HCIHOJB3YEMBIX BEIMYWH, WX OOO3HAYEHUS W EIUHHIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYNHAMU;

ONHKCHIBaTh M3YYCHHBIC TEIUIOBBIE CBOMCTBA T€I U TEIUIOBHIC SIBIICHUS,
UCTIONB3ys (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMmIeparypa, CpeaHss
KUHETUYECKasi SHEPTusl XaOTHUECKOTO IBIIKEHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; NpU ONHUCAHUU
NPAaBUJIBHO TPAaKTOBAaTh (UBWYECKUH CMBICT HCTOJIB3YEMBIX BEIUYMH, WX
00O3HAYEHUsS W €OWHUIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTUMHU BEINYNHAM;

OIKCHIBaTh U3yUEHHBIE PJIEKTPUUECKUE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
sBJIeHUs (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUIN 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJISA, TOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB,;
IpU ONHCAHWM TPABWIBHO TPAKTOBATh (PU3MYECKHA CMBICI HCIOJIb3YEeMbIX
BEJIMYMH, MX OOO3HAUCHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3MYECKYIO0 BETUUYUHY C IPYTUMH BEJIMYMHAMU;

aHAIIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SBJICHHS, UCTONB3YS (U3UUECKUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tsrotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHHS MEXaHWYECKOW OJHEPrHH, 3aKOH COXPaHEHHUS HMITYJIbCa,
OPUHLIMAI CYNEPHO3UINN CHUJI, TPUHIUI PAaBHONPABHUS HHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETHUECKON SHEPTUU TETIOBOTO IBHIKEHUS MOJIEKYI C
aOCOJIFOTHOM TEMIIEpaTypoH, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMsI
AIIEKTPUYECKOTo 3apsna, 3akoH KymnoHa, mpu 3TOM pasauyarh CJIOBECHYIO
(bOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUSA (TPaHUIIBL,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBIISAThH MPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcUpoBaTh Pe3yNbTaThl MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIEpUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW W TPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
HENOYKY PaCCYXJACHUN C OMOpPONM Ha HM3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH WU
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YUYEOHOW U HAay4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUYECKU aHAIM3UPOBATH MOITydaeMyto HH()OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATH PadOTy TpPyNIbl, PAUMOHAIBHO pPACHpENesiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LETOCTHOCTh U EOUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKIWS, JAEHUCTBUE MArHUTHOIO TIOJIsI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (poTodr¢dheKT), CBETOBOS AaBICHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), HUCMOJIBb3Yys (DU3NYECKUE BEITUUHHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ U 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb D3JEKTPOMArHUTHBIX BOJIH, IJMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (PU3MUECKYI0 BEJIMYUHY C JPYTMMH BeJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUsI MPOBOAHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH »JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUs] MAacCOBOTO YHMCIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmynupoBath TpobiieMy/3amady HM = THIOTE3y y4eOHOro OKCICPHMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HMCIOJIb30BaTh WM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ PEIIeHUs, MPOBOJUTH PAcu€Thl M OLIEHHWBATh PEATbHOCTDH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU W TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme C BBHINOJHEHHEM pAa3JMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanyecTBo 4acoB

Bcero

JuaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 5 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 JuHamuka 7 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

o i .
3.1 CHOBBL MOTICK Y PPHOTKHHETIHECKON 9 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
TEOpHH
3.2 OCHOBBI TEpPMOJAMHAMUKHI 10 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
A .
3.3 TPCTATHDIE COCTOMHIT BEMECTA 5 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOABI
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa 10 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
I1 7 i TOK.
4.2 OCTOSHIBIH SICKIPHACCIHH TOK 12 Bu6maorexa LIOK https://m.edsoo.ru/7f41bf72
Toku B pa3nuyHBIX Cpenax
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Hroro no pazneny

PesepBHOE Bpemst

22
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

KoanyecTBo 4acoB

Bcero

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE pecypchl

Paznea 1. JIEKTPOJAUHAMUKA

MaruauTHOe 1noJie. DIeKTpOMarHuTHas

11 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIIS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
M
2.1 CRAHTICCIUE 1 SCKIPOMATHHTHBIC 9 Bu6miorexa LIOK https://m.eds0o.ru/7f41c97c
KoJieOaHMs
M
2.2 CRAMIHCCKNC 1 SJICKIPOMATTIHTHAIC 5 bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Onrrka 10 bu6mmoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OcHOBEI crenualIbHON TCOpHUU

3.1 4 bu6mmoreka IIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIEHOCTH
Htoro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEHThI KBAHTOBOW ONTUKU 6 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
4.3 AToMHOE 1pO 5 bubmuorexa I{OK https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o0mu1aromee MOBTOPEHUE 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4yacoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OobopynoBanue Touxku
pocta

1 ®dusnka — Hayka o npupoje. Hayunsie 1 bubnmnoreka HOK
METO/BbI II03HAHUS OKPYKAIOLIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecTo husuku B
5 (dhopMUPOBaHUM COBPEMEHHOI Hay4dHOI 1 bubnmnoreka [HOK
KapTHUHBI MUPaA, B IPAKTUYECKOU https://m.edsoo.ru/ff0c33e6
NEeATEIbHOCTH JIIOAEH
MexaHuueckoe TBUKEHHE. Hampasnsromas, map
3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bubmuorexa [JOK
nBkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE IPAMOJIMHENHOE 1 bubnmnorexka HOK
JBKEHUE https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEeHHOE TPSIMOTUHEHHOE 1 bubnmnoreka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe nageHue. Y CKopeHue 1 bubnmnoreka [JOK Tpy6xa HproTona
CBOOOHOTO Ta/IeHUs https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nuxenue. [[Buxenne 1 bu6muoreka [JOK
MaTEpHUaIbHOU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun otHocuTenbHOCTH ["anumnes. Hanpagsnsromias, map
8 WueprimanbHbie CHCTEMBI OTCYETA. 1 bubmmorera LOK
. https://m.edsoo.ru/ff0c3be8
[IepBe1it 3ak0oH HproToHA
9 Macca tena. Cuna. [Ipunuun 1 bubnmnoreka [JOK Becswl, rpy3

CyNeprno3ulu cui. Bropoii 3akoH

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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HeroToHa 1u1s1 MarepuanbHOM TOUKU

Tpertuii 3akon HerotoHa 115t

bu6nmmoreka [IOK

JUHAMOMCETP

10
MaTepHUalbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TAroteHus. Cuna
11 TsokecTH. [lepBas kocMuueckast bubmmorera LIOK
P https://m.edsoo.ru/ffoc3d00
CKOPOCTh
bubnmoreka [JOK [Ipyxunka,
12 Cuna octu. 3akoH ['yka. Bec Tena
yipyr YK https://m.edsoo.ru/ff0c3e18 JIMHAMOMETP
Cuna tpenus. KoaddummeHnt tpenus. Hanpasnsironias,
13 Cuiia cOnpOTUBIICHUS NIPU ABUKEHUU bubmmorexa [IOK OpyCOK, TMHAMOMET
P P https://m.edsoo.ru/ffoc3f76 pycor, A P
TeJa B KUJAKOCTH WIJIH ra3e
[TocTynarensHO€E U BpalaTesibHOE
14 JBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubmuorexa [JOK
MowmeHnT cuibl. [lneuo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeJIa
NMnynsc MmaTepralbHONM TOYKH, Hutsgnol MadaTHUK
15 CUCTEMBI MaTepUATIbHBIX TOYEK. bubnmnoreka [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTUBHOE JIBIKEHHE
PaGoTta 1 MOILITHOCTDH CHUJIBI.
16 Kunernueckasi sHeprust MarepuaibHON bubmuorexa [JOK
ToukH. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPT U
ITorenumanbpHas SHEprus. [IpyXMHHBIN MAaATHUK
[loTeHnumanbHas SHEPTUs yIpyro
HEPTI YIPYT BuGmiorexa LIOK
17 ne(pOopMUPOBAHHOM MPYKUHBI.

IloTenunanbHas OHEpPIuUAd TCJia BOJIM3H
MMOBECPXHOCTU 3emim

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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18

19

20

IloTeH1IMaabHBIE U HENOTECHIIMATBHEIE
cuibl. CBSI3b pabOTHI
HEMOTEHIMAJIBHEIX CUJI ¢ U3MEHEHUEM
MEXaHUYECKOU SHEPTHH CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUU

JlaboparopHas pabdorta «/ccnenoBanue
CBSI3H pabOThI CUIIBI C U3MEHEHHEM
MEXaHHYECKOH HEepPTruu Tela Ha
MIpUMepe PaCTSKEHHs] PE3UHOBOTO
KTyTa»

KonTponbhas pabota mo teme

«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c478c

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

Cocyn ¢ KUIKOCTHIO
bubmmoteka [IOK

https://m.edsoo.ru/ffOc4dc2

22

XapakTtep ABUKEHUS U
B3alMOJJIECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUIKOCTEH U
TBEPABIX TN

23

24

25

Macca monekyn. Konuuectso
BemiecTBa. [locrosHHas ABoraapo

TemuoBoe paBHoBecue. Temneparypa u
e€ usMmepenue. lllkana remneparyp
Lenbcus

Wneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

Kanopumerp,
TEPMOMETD

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOcomoTHas TeMIIeparypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUHU

bu6nuoreka [JOK

TEPMOMETDP

26 JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3akon JlanibToHa. ['a30BbIe 3aKOHBI Ilpubop suns nsysenus
ra3oBbIX 3aKOHOB
JlaboparopHas padorta «/ccnenoBanue
28 3aBHCUMOCTH MEXy MapaMeTpaMu
COCTOSIHHSI Pa3pEKEHHOIO ra3ay
29 H3omnporiecchl B UA€aIbHOM T'a3e U UX bubnnoreka IIOK [Tpubop mist usyyeHus
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e ra3oBbIX 3aKOHOB
BuyTtpeHnHss sHeprus
TEPMOIUHAMUYECKOU CUCTEMBI U
30 crocoObI e€ n3MeHeHnus. KonmnuectBo bu6mmoreka [IOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UI€ATBbHOTO
rasa
31 Bunsl Tennonepenaun bubnnorexa LIOK
https://m.edsoo.ru/ff0c5c36
VnenbHas TENI0EMKOCTh BEILIECTBA. Kanopumerp,
32 KonuyecTBo TemnoTs! npu brbmmorexa LTOK TEPMOMETP
. https://m.edsoo.ru/ff0c5¢c36
Terionepenaye. AauabaTHbIi poiecc
33 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO bu6muoreka [JOK
IIPUMEHEHHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs npo1ieccoB B mpUpo/Ie. bubmuoreka [JOK
Brtopoii 3ak0H TepMOIMHAMUKHN https://m.edso0.ru/ff0c6230
35 [punuun nevicteus u KIIJ[ rernnosoit bu6nuoreka [IOK

MalllTMHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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36

Huxn Kapno u ero KITJ{

DKOJIOrH4ecKHe MpoOIeMbl

37
TEIJIOHEPTETUKH
O6o06matomuit ypok «MomnekynsipHas bubnmoreka [JOK
38
¢usuka. OCHOBBI TEPMOIUHAMUKHI https://m.edso00.ru/ff0c6938
KonrponsHas pabora o reme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorera LOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHCHCAIIHS. bubmuorexa [JOK Kupakocrtu ¢ pa3Hoit
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6 TEeMIIepaTypbl
41 AOCOJIFOTHAS U OTHOCUTEIbHAS bu6mmoteka [IOK
BJIQKHOCTh BO3yXa. HackleHHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammmueckue u Bpycok, cocyn ¢
42 amMopQHBbIC Tena. AHU3OTPOIHS bubnuorexa [HOK KUJKOCTBIO
CBOICTB KpucTajuioB. Kuakue https://m.edso0.ru/ff0c65f0
Kpuctajuibl. COBpeMEHHbIE MaTEPHAIIbI
[InaBneHue M KpUCTATUIU3ALIMSL.
43 V nenpHas TEI0Ta [IaBICHUS bubmorexa HOK
) https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6mmoteka [IOK
44 VYpaBHeHUE TEIJIOBOTO OanaHca
p https://m.edso0.ru/ff0c6820
DIIEKTpU3aLMs Te. DIEKTPUIECKHI DO00HUTOBAS TTAJIOUKA,
45 3apsa. JBa Buaa dJIEeKTPHUUECKHUX bubmorexa HOK CTEKJISTHHAs, MaTepual
AL g P https://m.edsoo.ru/ffOc6bcc ’ P
3aps/ioB
[TpoBOAHUKY, TUINEKTPUKH U DIIEKTPOCKOII,
46 TTOJTYITPOBOTHUKH. 3aKOH COXPaHECHHS bubmmorexa [TOK 70OHHUTOBAS MAIOYKA
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
47 B3aumogneiictBue 3apsa0B. 3aKOH bubmmoreka [IOK DneKTpocKoIl,



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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Kynona. ToueuHslii 3neKTpUYECKU
3apsin

https://m.edsoo.ru/ffOc6ced

300HUTOBAA HAJIOYKA

48

Hanpsx€HHOCTB JIEKTPUYECKOTO OIS

[IpuHnun cyneprno3unun
ANEKTPUYECKUX MoneH. JInnun
HANPSHKEHHOCTH

bu6nmmoreka [IOK
https://m.edso0.ru/ff0c6df2

49

50

51

52

53

PaboTa cwit 31eKTpocTaTHIecKoro
nouyd. [lorenuuman. PazHocts
HOTEHIINATIOB

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATHUYCCKOM II0JIC.
ZII/ISJ'IGKTpI/I‘-ICCKaH IMPpOHUIACMOCTDb

OnexrpoémkocTsb. KonaeHcarop

QHCKTpOéMKOCTB IIJIOCKOI'O
KOHACHCATOpAa. 9Hepr1/151 3apsSKEHHOI'O
KOHACHCATOpA

JlaGoparopHas pabota "M3mepenue
ANMEKTPOEMKOCTH KOHJIeHcaTopa '

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bubmmoteka [IOK
https://m.edsoo.ru/ff0c72c0

bnok nnonos

bnok nuonos

Wctounuk nutaHus,

COCOAUMHUTCIIbHBIC
ImpoBoaa, 1noJaa

54

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO
anmapara, CTpyMHOr0 pHUHTEpA.
DneKTpocTaTU4ecKas 3allluTa.
3a3emIIeHne AIIEKTPOIPHUOOPOB

55

DIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conporusnenue. 3akon Oma it

UcTounuk ToKa,
aMIIEpMETP, BOJIbTMETD,
COEIMHUTENbHEIE
IpOBOJA



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

y4acTKa [enu

56

57

58

59

HOCJ’IGI[OB&TGJ'IBHOC, napajjiCJbHOC,

CMCHIAHHOC COCANHCHUC ITPOBOAHHUKOB.

Jlaboparopuas pabota «3yueHue
CMEIIAHHOTO COCTUHCHHS PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

3axon OMa i OJIHOM (3aMKHYTO)
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenue D/IC ucTtouHuka ToKa U
€ro BHYTPEHHETO COMPOTUBICHUS

DJeKTpOHHAs MPOBOJUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAIIIIOB OT
Temrnepatypbl. CBEpXIIPOBOJIUMOCTh

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc74f0

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnnoreka IIOK
https://m.edsoo.ru/ffOc7ae0

HcTouHHUK TOKA,
aMIiepMeTp, BOJIBTMETD,
COCIMHUTECIIbHEIC
MIPOBO/IA, PE3UCTOPHI

HMcTouHUK TOKA,
aMIIEpMETP, BOJIbTMETP,
COCIMHUTEIbHEIC
MPOBOIA, PE3UCTOPBI

60

DJEeKTpUYECKUN TOK B BAKyyMe.
CBoJiCTBa 2IEKTPOHHBIX ITY4YKOB

61

[TomynpoBoAHUKH, MX COOCTBEHHAS U
IpUMecHast MpoBoAUMOCTh. CBOMCTBA
p—~n-nepexoaa. 11oynpoBoIHUKOBBIE
prOOpbI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae

Hnoner

62

63

DJEKTPUUYECKUN TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.
ONeKTpoIUTHYECKAs JUCCOLMALUS.
DnekTponus

DJEKTPUUECKHUI TOK B Ta3ax.
CaMoCTOITENbHBINA 1

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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HECAMOCTOSATEbHBIN pa3pan. MosHus.
[Tnazma
DneKkTpudecKue npudopsl U
64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
65 O6o0maromuii ypok 1 bubmuorexa [JOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ffOc88be
KonTponbnas pabora no teme
«Qnekrpocraruka. [locrosHHbIN
66 ANEKTPUYCCKU TOK. TOKHU B 1 bubnmnoreka [HOK
pasIMuHBIX cpeaax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
poBepoYHasi paboTa MpH MPOBEACHUN
Ha OyMa)XHOM HOCHUTEIE
67 PezepBHblil ypok. KonTponbHas pabota 1 bubmuoreka [JOK
10 TeMe "DJIEKTPOINHAMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O60061maronuii ypok 1 bu6mmoteka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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11 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

OobopynoBanue Touku

Nen/m | Tema ypoka
Bcero o0pa3oBaTe/ibHbIE pecypchbl pocra
[TocTossHHBIE MATHUTHI U UX Maruut nyroBoi,

1 B3auMoOJieicTBUE. MarHuTHOE 1OJIE. 1 bubnuoreka [JOK II0JIOCOBAM, ONWJIKU
Bekrop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778 JKele3HbIe
MarHUTHOW MHIYKIIUH
MarauTtHoe 1nosje NPOBOJHUKA C TOKOM. MarHuTHbIe CTPENIKH Ha

2 OmeiT OpcTena. Bzanmonelicteue 1 bubmorexa [IOK LITAaTUBE

P i https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
HcTouHuK TOKa,
JlaboparopHas pabota «3yuenue bubnuorexa [JOK

3 1 amrepMeTp, KaTyllka,

MarHUTHOTO TOJIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
KOMITac
JleficTBHe MarHUTHOTO IOJISI HA Karymka,
MPOBOJIHUK C TOKOM. Cuita Amriepa. COEJIMHUTEIbHbIE
4 JlaboparopHnas padora «MccaemoBanue 1 bubmorexa HOK IIpoBoJIa

N paTOpHai p https://m.edsoo.ru/ff0c9ac0 P ’
JEMCTBUSI MOCTOSIHHOTO MarHuTa Ha CONPOTHUBIICHUE
paMKy ¢ TOKOM»
JleficTBHe MarHUTHOTO IOJISI HA Crpenku MarHUTHbBIE

5 IBIKYIIVIOCS 3apSDKEHHYIO YaCTHIT 1 bubmmorexa [TOK

Iy P Y 4 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pa6ora cunsl Jlopenna
DneKTpoMarHuTHas MHayKnus. [Totok [Tpubop Jlenma

6 BEKTOpa MarHuTHOM nHAykuu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papaaest

7 JlabopaTtopHas pabora «McciaenoBanue 1 bubnmoreka [JOK Marsut, UICTOYHUK

SABJICHUS BHeKTpOMaFHHTHOﬁ

https://m.edsoo.ru/ff0cal50

TOKa, COCAMHUTCIIbHBIC



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

VHTYKIIUW»

POBO/IA, KITIOY

10

11

NHnykTuBHOCTD. SIBIICHUE
camounAykiuu. 3J1C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIC MarHUTHI,
JIEKTPOMATHUTBI, YJICKTPOIBUTATEITb,
YCKOPHUTENH JIEMEHTAPHBIX YACTHII,
WHIYKIIHOHHAS TIeYb

O6o6maromuit ypok «Marauroe
noJie. DNEeKTPOMarHuTHasT HHAYKIUS»
KoHTpoinbHas pabora 1o Teme
«MarHuTtHOE 1oJIe. DJIeKTPOMarHuTHasI
UHIYKIHSD

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

SJICKTPOMArdHuT

Marsamrsl,
AJIEKTPOMArHUT

Maraursl

12

CB00OO1HBIE MEXaHUUECKHE KOJIeOaHusl.
l"apmonnueckue koneOaHus.
YpaBHEHHE rapMOHUYECKUX
kosiebanuil. [IpeBparienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

HutsHOM MasSTHUK,
NPY>KUHHBIN

13

JlabopaTtopHas padora «HcciaenoBanue
3aBUCHUMOCTH TIEPHO/1a MAJTBIX
KoJieOaHu Tpy3a HAa HUTHU OT JIJTUHBI
HUTH 1 MacChl Tpy3a»

HutsHoOM MasSTHUK,
NPY>KUHHBIN

14

Konebarenbublit KoHTYp. CBOOOAHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexy MeXaHM4eCKUMHU U
AJIEKTPOMArHUTHBIMH KOJI€OaHUSAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820



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

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPIrHH B UJICATBHOM KOJIeOATeITbHOM
KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxarmux
KoyieOaHusx. BoIHyXIeHHbIC
MeXaHH4eCcKHe KojeOanus. Pe3onanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJieOaHus

HutsHoOM MasSTHUK,

MPY>KUHHBIN
bubmuoreka [JOK

https://m.edsoo.ru/ffOcbb86

17

[lepemennsiii Tok. CUHYCOUJAIbHBIN
MIEPEMEHHBIN TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUTUTYJIHOE U
JEHCTBYIOLIECE 3HAYCHUE CUJIBI TOKA U
HaNPsKEHUS

HutsHoM MasSTHUK,

NPY>KUHHbBIN
bubmuoreka [JOK

https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

19

20

21

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTUHHUI
ANIeKTpoIepesayd

DKOJOTUYECKHUE PUCKH TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
JKHU3HU

MexaHnuecKre BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopoctb
pactpocTpaHeHUs U JITTHHA BOJTHBL.
[ToriepevHbIe W MPOJIOIEHBIC BOJTHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324

HutsHoM MasTHUK,

bubnmoreka [JOK MIPY>KUHHBIN
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CkopocTb 3ByKa. ' poMKOCTh

bubmuoreka [JOK

KaMepTOH

22
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIC BOJIHBI, UX
23 CBOMCTBa U CKOpOCTh. IlIkana bubmorexa HOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJH
[TpuHIIUTIBI paTuOCBS3U U
24 TeneBueHUs. Pa3BuTHE CPENICTB CBSA3H.
Panuonokanus
KonTponbhas pabota «Konebanus u bubnmoreka [JOK
25
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTpaHEHHE Jlamriouka, HICTOUYHHK
26 CBeTa B OAHOPOAHOMU cpejie. ToueuHblit bubmoreia OK TOKa, COCTMHUTCIIbHBIC
P pede. https://m.eds00.ru/ff0cd350 ’
UCTOYHUK cBeTa. JIyu cBeta MPOBOJIA
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKCHUS JIMH3BI, HCTOYHMK CBETA
27 cBera. [locTpoenne n3o0pakeHU B bubmorexa HOK
) p p https://m.edsoo.ru/ffOcd4e0
TIJIOCKOM 3€pKajie
[Tpenomnenue cera. [TomHoe 3epkaino, UCTOYHUK
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubmorexa HOK cBeTa
YIP P P https://m.edsoo.ru/ffOcd7f6
YTOJI MOJTHOTO BHYTPEHHETO OTPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnnorexa [JOK
IoKa3aresis MPeJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpakeHuit B JIun3b1
30 nuH3e. DopMysia TOHKOH JIMH3BI bubmorexa HOK
- POPMY. ’ https://m.edsoo.ru/ffOcddle
VYBenuueHue JTHH3bI
31 JlaGopaTtopHnas pabota «McciaenoBanue JIMH3BI, NCTOYHHK
CBOMCTB M300pa’kEHUH B JINH3AX» CBETAa, DKpaH
30 Hucnepcus cera. CoxXHbIA COCTaB Ilens FOura,
oenoro csera. L[Bet. JlabopaTopHas OCBETHUTENh



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
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

pabora «Habiroienue aucrepcuu
CBETa»

ITomspon,
WnTepdepennus cera. Audpakius bubnuoreka [IOK poma
33 N TudpaKInOHHAS
cseta. [ludpakinuonnas pemeéTka https://m.edsoo.ru/ffOced22
penieTka
[TonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK ITossponn
34
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue MpuOOPHI U yCTPOICTBA U JIun3bl
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUSs
['paHUIIB MPUMEHIUMOCTH
KJIacCU4YeCcKol Mexanuku. [locTynare bubmmoreka [JOK
36 .
CIIeLIMaJIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3ame1sieHne BpEeMEHH U COKpaIlleHne bubmmorexa [JOK
8 P patt https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus v UMNYIbC PENITUBUCTCKOM
38 yacTulbl. CBSA3b MacChl C SHEPTUEH U bubmmorexa [TOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
KoHnTtponbHas pabora «OnrTuka.
39 OCHOI;LI cre I/l:aanoﬁ TEOPUH bubmmorexa [OK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH
40 ®otonsl. opmyna [1nanka. DHeprus u bubnnoreka [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHNE Bu6 LIOK
noIMoTeKa
41 . A.T.
Qorosdexra. OmbiTer https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akoHbl poTorddexTa. YpaBHEHHE bubnuorexa [LIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OunmreitHa it porodddexra.
«Kpacnas rpanuma» ¢portodaddexra

https://m.edsoo.ru/ff0d015e

Hasnenue ceera. OnwiTh [1. H.

bu6mmoreka [JOK

43 JleGeneBa. XuMuueckoe JIeiMCTBHE
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
44 MPaKTUYECKOe TPUMEHEHHE:
¢doTodIeMeHT, POTONATUHK, COTHEUHAS
OaTapesi, CBeTOIMO]T
45 Pewenue 3agau no reme «JI€MEHTHI bubmmoreka [JOK
KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma ToMcona. OnbITEI
46 Pesepdopna o paccessHUIO 0-4acTH bubmmorexa [IOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[TnaneTapHas MoJieIb aToMa
bu6mmorexa [IOK
47 ITocrymater bopa
y p https://m.edsoo.ru/ff0dOafa
W3nydenne u nornonieHrue (OTOHOB
48 1| H}:e €X0JIe aToMa C OJIH(()ll)“O OBHS bubmorexa HOK
P P . P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU Ha Ipyroi. Buasl ciekTpos
BonHoBEIe cBoiicTBa yacTuil. BoiaHEI e
49 Bbpoiins. KopnyckynsipHO-BOTHOBOM bub6nuorexa [IOK
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0d0Oca8
U3ITydeHUE
OTkpBITHE PATUOAKTUBHOCTH. OTBITHI
50 Pezepdopna o onpenenennio cocrara bubmorexa [IOK
p@op P https://m.edsoo.ru/ff0d0fd2
PaAMOAKTHBHOTO U3TyYCHUS
51 CgoiicTBa anb(a-, 6era-, ramma-

H3ITYyUCHUA. Bausxue



https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d0302
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PAAOAKTUBHOCTH HA KHMBBIC
OpraHnu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacna.
ONEKTPOHHBIM U O3UTPOHHBIN OeTa-
pacnan. I'aMmma-nu3nydyenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B s7pe.
SInepHsle peakuuu. SnepHBII peakTop.
[IpobGnemsbl, MepCreKTUBHI,
DKOJIOTHYECKHUE aCIEKTHI SIEPHON
SHEPreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulbl. OTKphITHE
o3uTpoHa. MeTo Il HAOIIOICHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHLI.
Kpymslii cton «®@yHIaMeHTaIbHbIE
B3anMOJIEHCTBHS. EqrHCTBO
buznuecKoil KapTHHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Dramsl PasBUTHUA aCTPOHOMHHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HaAYeHUE acTpoHOMUU. Bup 3BE31HOTO
Heba. Co3Be3aus, sipKue 3BE3IbI,
IJIAHETHI, UX BUJIUMOE JIBUKEHHUE.
ConneyHas cuctema

56

57

Comnnrte. CoitHeyHas akKTHBHOCTE.
Uctounuk sneprun ConHIa U 3BE3]

3Bé3,£[BI, HUX OCHOBHBIC XapaKTCPUCTUKH.

3BE371BI ITIABHOM MOCIIEI0BATEIEHOCTH.
BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE MPECTABICHUS O



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MPOUCXOKICHUH U 3BOJonKMK CoHIa
" 3BE3]

58

Mieunsiii [lyre — Hama ['anakTuka.
[Tonoxenue n aBmxenne CosHua B
lNanmaktuke. ['anaktuky. YEpHbIe BIPHI
B sAJlpax rajJakTHK

59

60

Bcenennas. Pazberanue ranakTuk.
Teopusa bosbmoro B3peiBa. Penukrosoe
n3inyyeHue. MertarajiakTuka

Hepemuennsie mpoGieMbl acTpOHOMUU

61

KonTponpHas padora «D1eMeHTBI
ACTPOHOMHH U acTPOPUIUKI»

62

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH cdepax NesaTeTbHOCTH
YyeJjoBeKa

63

64

65

O6o6maromuit ypok. Poib u Mmecto
(GU3KMKN U ACTPOHOMHHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

Ob6o6maromuit ypok. Posib puznueckoit
Teopuu B GopMHpOBaHNH
Npe/ICTaBICHUN O PU3MYECKON KapTHHE
MHpa

O6o6maromuit ypok. Mecrto
¢u3nUecKoil KapTHHBI MUpa B 00IIEM
psITy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX MIPEACTaBICHUN O TIPUPOJIE




PesepBHBI ypok. MarHuTHOE 10JI€.

66 1
DNIeKTpOMarHuTHasK WHIYKITUS
PesepBubliit ypok. Ontuka. OCHOBBI

67 CIEIMAILHON Teopun 1
OTHOCUTEIHHOCTH
Pesepurlit ypok. KBanToBas gusuka.

68 SJIeleeHTbI};IZ:T OHOMMUU U ! 1 Enbmaorexa IOK

p https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



