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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qusuke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHM U TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI OCHOBHOH 00pa30oBaTEIbHOW MporpaMMsbl, npeactaBieHHbIX B PI'OC
COO, a rtakxke c yd€roM deaepaibHO pabouell MporpaMMbl BOCHUTAHHS U
KOHILICTIIIMK TIpenoiaBaHusl yuyeOHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHU3AHUIX Poccuiickoi denepanuy, peATU3YIOIINX OCHOBHEIE
oOpa3oBareNbHbIe MPOrPaMMBbI.

Copmepxanne mporpaMmbl 1O (U3HKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
o0yueHuu ux (Qu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxonaa. I[Iporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANpPEIMETHBIM pe3yJibTaTaM
OOy4eHMs, a TaKX€ YUYHMTBHIBAET HEOOXOAMUMOCTb peaIU3alMl MEKIPEIMETHBIX
CBA3€H (PU3MKM C €CTECTBEHHO-HAy4YHbIMH Y4YE€OHBIMM MpeaMeramMu. B Hel
OIIPEAEISAIOTCA OCHOBHBIE LIEJIM U3YUYEHUS (PU3UKH Ha YpOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarnpenIMeTHbIE, TpeaMeTHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIIOYAECT:

e IUIAHMPYEMBbIE PE3YyIbTaThl OCBOEHUS Kypca (pU3MKK Ha 6a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3YyJIbTaThl IO rojlaM 00yUeHus;

e cojepkaHue yueOHOTOo mpeameTa «Du3nKa» 1mo rojgaM 00ydeHusl.

®du3nka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHHUM 00 okpysxaroriem mupe. IIkoapHbIN Kypc GU3HKN — CUCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JexKaT B OCHOBE IIPOIIECCOB W SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoit reorpadueit u actpoHomued. Mcmosb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHMM  OMpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe SHEepPreTukH, TPaHCIOPTa, OCBOCHMS
KOCMOCA, IOJYYEHUS HOBBIX MAaTE€pUajloB C 3aJaHHBIMM CBOMCTBAMH M IPYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcs, B (OpMUPOBaHHE YMEHUU MPUMEHSTH
HAyYHBIA METO/I MO3HAHUS TPU BHITIOJIHEHUH UMHU YI€OHBIX HCCIICIOBAHUM.

B ocHoBy kypca ¢u3MKA Ui YPOBHSI CpeIHEro o0Imero oOpa3oBaHUs
NOJIOKEH pAX WACH, KOTOpPhIE MOXHO pAacCMaTpuBaTh KaK MPHHLMIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTEpHUall U3 BCEX pasienoB (M3MKH, BKIIIOUAET KaK
BOMPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHOMN (PU3HKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW maTepuan Kypca (U3HKH
o0OBeUHEH BOKPYr (Qu3Mueckux Teopuil. Bemymmm B Kypce sBiseTcs
dbopMHpoBaHHE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX MAaTEpPHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanus mpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HayKH, OCMBICICHUE CBSI3M Pa3BUTHUSA
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH U SKOJIOTUYECKUMU MPOOIEMaMHU.

Hoess npuxnaowoit  nanpasnennocmu. Kypc dusuku mpeamnosiaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHUYECKHUX U TEXHOJOTHYECKHUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEJIECHUS AJIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJOTUYECKUM TMpobdJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYXKICHUS
po0JIeM palMOHATBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTMUYECKOM 0€301MacHOCTH.

Crep:KHEBBIMU dJIEMEHTAMU Kypca (DU3UMKH Ha ypPOBHE CPETHEro OOIIEro
oOpa3zoBaHus SABISIIOTCA (pu3mueckue Teopur (HopMUpOBAHHE MPEICTABICHUN O
CTPYKTYp€ MOCTPOEHUS PU3UYECKON TeOpHH, poiau GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLHUIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O MPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOpPUH, Uil OINUCAHHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUW H
IPOIIECCOB).

CuUCTEeMHO-IeSTETLHOCTHBIN TOAXOJl B Kypce (PU3MKU peamusyeTcsl Mpexjie
BCETO 3a CUET OpraHM3allii SKCIEPUMEHTAIbHOW JESTEILHOCTH O0yYaroluxcs.
Jlns  6a30BOr0 ypoBHA Kypca (UMK — OSTO HCIHOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIHEPUMEHTOB M J1abOpaTOpHBIX padorT,
KOTOpBIE B IporpaMme 1o (pusnke oO0beAMHEHBI B OOIIMI CIUCOK YYEHUYECKHUX
MpaKkTUYEeCKUX paboT. BhijeneHrne B yKa3aHHOM TMEpedHe J1abopaTOpHBIX PadoT,
NPOBOAUMBIX  JJII KOHTPOJISI U OIEHKH, OCYIIECTBIISIETCS Y4YaCTHHUKAMU
0o0pa30BaTeNBLHOTO TIPOIlecca HCXOAsl W3 OCOOEHHOCTEH TIUIAaHUPOBAaHUA U
ocHamieHust kabwHeta Qusuku. Ilpu »3TOM obOecmeunBaeTCs  OBJIAJICHUE
OoOy4YaroImMUMUCI YMEHHUSIMU TPOBOJUTH KOCBEHHBIC H3MEPEHHs, HCCIICIOBaHUS
3aBUCUMOCTEN (U3NYECKUX BEJIUYMH M TIOCTAHOBKY OIMBITOB IO TIPOBEPKE
MPEI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHHWE YHAENSIETCS PEUICHUIO PACUYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM 11 pacdyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33a/1a4d C SIBHO
3aIaHHON (PU3UYECKON MOJIEIbIO, MTO3BOJISIONINE TPUMEHATh U3YUEHHbIC 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszzesia Kypca, TaK U HMHTErpupys 3HaHUS U3
pa3HbIX pasznenoB. JlJig KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBsICHEHHE TPOTEKaHUs (PU3NYECKUX SIBICHUN W TPOIIECCOB B OKpY’KaroIlIeH
XKU3HH, TpeOyronme BbhIOOpa (U3MYECKON MOJENH ISl CUTYyallMd MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DOI'OC COO k MarepualbHO-
TEXHMYECKOMY OOecCledeHnI0 Y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
(buU3MKU Ha YPOBHE CpeJIHETO 00111ero 00pa30BaHUsl TOHKEH U3y4aThCsl B YCIOBUSIX
npeAMETHOro KaOuHeTa (U3UKU WIM B YCIOBUSX HHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOrO IMKia. B kaOuHere (QU3UKU JOIKHO OBITH
HE0OXoaMMOe J1abopaTopHOEe OOOpYJAOBaHWE ISl BBHITIOJIHCHHS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YYCHHMUECKUX MPAKTHUECKUX paboT U JEMOHCTPAIIHOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyJoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIUIIOM MHUHHMAJIbHON JOCTATOYHOCTH U  OOECHEYMBAEeT IOCTAaHOBKY
NEPEYUCICHHBIX B TIporpaMMe 1Mo (PM3HKE KIIOUEBBIX JEMOHCTpAIM s
UCCIICIOBAaHMUSI M3YYaeMbIX SIBJICHMA H  TPOIECCOB, OMIMPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTHUUECKUX pPadOT
dbopMupyercs B BHAEC TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUICKTHI
Ja00paToOpHOTO O0OPYNOBAHUS JOJKHBI OBITH TMOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHNUN AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpU.

OCHOBHBIMU LEJIAMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUHU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHUS OOYYalOIMMXCS K HAYYHOMY
U3YYEHHUIO MPUPOJBI, Pa3BUTHE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMHUpOBaAHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBICHUSM,;

e (dopMHupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHME YMEHHUH OOBICHATH SBJICHUS C HCIOJb30BAaHHEM
bu3NYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB,

o (dopMmupoBaHHE TPEACTABICHUN O ponu (DU3UKK I Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHUH.

JlocTxeHne 3TUX Lejiell obecrneuynBaeTcsl pelieHueM CIeAYIOUX 3a1ady B

nporecce u3ydeHus Kypca GuU3NKM Ha YPOBHE CPEHETO 00111ero 00pa3oBaHus:



e TMpuOOpEeTeHHME  CHUCTeMbl  3HAHUW 00  o0mux  (U3WIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJIOYasi  MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
DIIEMEHTHI aCTPO(U3HKH,

o (dopMHupOBaHME YMEHHA TIPUMEHATH TEOPETUYECKUE 3HAHUSA IS
O0bsicHeHUS! (DU3WUYECKUX SBJICHUH B TPUPOAEC U I NPUHITHS
IIPAKTUYECKHUX PELIEHUN B IIOBCEAHEBHOW KU3HU,

e OCBOCHHE CIOCOOOB peHICHUS pa3IUYHBIX 337ad C SBHO 3aJlaHHOM
duznyecKoil MoOJeNbIo, 3a/Jad, MOAPa3yMEBAIONIMX CAMOCTOSITEIEHOE
co3anre QU3MIECKON MO, a/IeKBAaTHON YCIIOBHSIM 3a/1a4H,

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny,

e OBJIAJICHUE METOJAMU CAMOCTOSITENIbHOTO IJIAHUPOBAHUS U IPOBEICHUS
$u3NYECKUX SKCIIEPUMEHTOB, aHAJIM3a W HHTEPIpPETAlud HHPOpPMAIUH,
OTIpEICNICHUS IOCTOBEPHOCTH MOTyYEHHOTO PE3yIbTaTa,

e CO3JAaHME YCIIOBUH AJIA Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEOBATEIHCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wm3ydenue ¢usuku (0a30BbIii YpOBEHb) Ha YpPOBHE CpPEIHEr0 OOIIero
obpaszoBanus orBouTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henemo), B
11 xiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipemyaraembiii B mporpamMme 1o (GuU3MKE TMEpeueHb J1abopaTOPHBIX U
NPaKTUYECKUX paboT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JI€IaeT BBIOOD
NPOBEICHUSI JTA0OPATOPHBIX PAa0OT W OMBITOB C YYETOM HHIAMBHIYAJTBHBIX
0COOEHHOCTEHN 00yUarOIIUXCS.



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI' O O3HAHUSA

®duznka — Hayka o mnpupone. HaydHble METOIbI IO3HAHMS OKPYKAFOLIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE IIO3HAHMS ITPUPOJBL
OKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM W MpolieccoB. HayuHble TMIOTE3HI.
dusznveckne 3aKOHbI U TEOPUH. [ paHUIBI MPUMEHUMOCTH (HU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B GOpMHUPOBAHMM COBPEMEHHOM HAyYHOU KapTHHBI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple ¥ LHU(PPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHMUS.
Cucrema orcuéra. Tpaexkropus.

[Tepememenue, CKOpPOCTh (CpPemHsS CKOPOCTh, MI'HOBEHHAs CKOpPOCTH) H
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMA HA OCU CUCTEMBbI KOOPJHMHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsMOJMHENHOe nBwkeHue. ['paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, NyTH U NEPEMEIICHUS
MAaTepPUAIbHON TOUYKU OT BPEMEHH.

CBobosiHOE TazieHne. Y CKOpeHHE CBOOOIHOTO MaACHUSI.

KpuBonuHeniHoe  aBukeHue. JIBMKEHME  MarepualbHOM TOYKH 11O
OKPYHOCTH C IOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAA
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTEILHOE YCKOPEHUE.

TexHH4eckrue YCTpPOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE. CIHIAOMETD,
JBH>)KCHUE CHAPSJI0B, LICITHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WIUTIOCTPAlMd KUHEMATUYECKUX XapaKTEPUCTUK
JIBHDKCHUSL.

[IpeobpazoBaHue NBUKEHUM C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOTO TMOJ yIioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus cBOOOTHOTO TaACHUSI.

Hanpagienue CKopocT pu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABUIKEHHS C LEJBIO ONPEEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanue COOTHOLICHUST MEXAY IYyTAMH, MPOWUJICHHBIMH TEIOM 3a
MIOCJIC/IOBATEIbHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHUS 1IapUKa B BI3KOM KUIKOCTH.

N3yuyenue ABuxKEHUs Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipyanmn  otHOocuTenbHOCTHM  [ammnes. IlepBwiii  3axkoH  HproTona.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. I[Ipunuun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUI MaTEpUAIIbHOM TOUKH. Tpetuit 3akoH Hpr0TOHA 11711 MaTEpUAIBHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Ttsokectu. llepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Buapl Tpenust (mokosi, ckoimxkenus, kadenus). Cuna tperus. Cyxoe
Tpenue. Cuna TpeHHs! CKOJbXKEHUS U cwiia TpeHus nokosi. Koadduiuuent tpenus.
Cuna cConpOTUBIICHUS MIPU ABUKCHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTymarenbHOE M BpalaTeabHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. I[lmedo cuibl. YcnoBus
paBHOBECHS TBEPIOIO TEIA.

TexHH4eCcKkrue YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUUH.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenune cui.

CnoxeHue CUll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJECHUM.

CpaBHeHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIBKEHUS.

VYcioBus paBHOBeCUs TBEPAOTO Teia. Buibl paBHOBECHSI.

Yuenuueckuui sxcnepumenm, 1abopamopHsie pabomoi

N3yuenune aBmxeHUs: OpycKa 1Mo HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT UX AePopMaIuu.

HUccnenoBanne ycinoBHM pPaBHOBECUS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke

HMmynibC  MaTepHalIbHOM TOUYKH (Tena), CHCTEMBl MaTepHAIbHBIX TOYCK.
NMnynbec cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJIbCA.
PeakTuBHOE IBUXKEHUE.

PabGora cuiibl. MOIIHOCTE CHITEL.

Kunernueckass sHeprus MarepuaibHoM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUH.

[ToTeHumanbHas SHEPrus. [TorenuunansHas SHEPTUs yIpyro
nedhopMupoBaHHOW  mpykuHbl.  [loTeHIManbHas  SHEprusi Tela  BOJIU3H
MOBEPXHOCTHU 3€MJIH.

[loTeHnManbHBIE W HEMOTEHUHMAIbHBIE  CHJIBI. CBsizb  paboOTHI
HEMOTEHIMAIBHBIX CUJI C MU3MEHEHHEM MEXAaHUYECKOM HSHEPruu CHUCTEMbI Tell.
3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoicTBa M NMPAKTHUYECKOE NMPUMEHEHHE. BOJIOMET, KOIEP,
NPY>KUHHBIN MUCTOJIET, IBHXKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[lepexon mOTeHIIMATLHON YHEPTUU B KHHETHYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydenune aOCOJNIIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM MEXAHHUYECKOW IHEPTryu
TeJIa Ha TPUMEPE PACTSHKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MousiekyJisipHasi pu3nKa U TEPMOJIMHAMUKA

Tema 1. Ocrosbt MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW T€OPHUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBrxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aMMO/JICMCTBUSI YaCTHUI[ BellecTBa. MOJIEIM CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPJBIX TEI U OOBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyi. KonunyectBo BemiectBa. [locTosinHass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkama temneparyp
Lenbcus.



Mopens  unpeanbHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAas TeMIepaTrypa Kak Mepa
CpEOHEW KWHETUYECKOM SHEPIrHM TEIUIOBOrO JBWXKEHHMS uactul rasa. lllkana
temneparyp KeneBuHa. ['a30Bble 3akoHBI. YpaBHeHHEe MeHaeneeBa—KnanelpoHa.
3akoH JlanbToHa. M30mpoueccsl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BeliecTBa. ['paduueckoe TMpeACcTaBICHHE H3OIMPOIECCOB. H30TEpMa, HU30X0pa,
n3o0apa.

TexHuueckue yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITH, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHUE BeliecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUMH.

OnpiTel 10 U hY3UN KUAKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Mopens onsita IITepHa.

OnBbITHI, JTIOKA3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

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

OnbIThl, WUIIOCTPUPYIOIINE YpPABHEHHE COCTOSAHUS HWJCAJbHOIO Trasa,
U30IPOIECCHI.

Yuenuueckuiui sxcnepumenm, 1abopamopHule pabomuwl

Omnpenenenrne Macchl BO3AyXa B KJIACCHOW KOMHAT€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATBHI, IaBJICHUS U TEMITEPaTyphl BO3lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY apaMeTpaMy COCTOSIHUSL Pa3peKEHHOT0
rasa.

Tema 2. OcHoebl mepmoouHamuKku

TepMmoanHaMuueckass cucreMa. BHYTpEHHssI 3HEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U cIOcOOBI €€ n3MeHeHus. KonmdecTBo TeroTel U padoTa. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJEalbHOrO  Ta3a.  Buasl  Teruonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3NTydeHUE. Y IelibHasl TEIUIOEMKOCTh BEIlECTBA.
KonnuecTBo TEIIOTH MpH TETUIONEepeaye.

[Tonsitue 006 ammabatHOM Tiporecce. [lepBhIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHnre mepBOro 3aKOHA TEPMOJMHAMUKHU K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTuMOoCTh POIIECCOB B MPUPOIE.

TennoBble  MamwmHbl.  [IpuHIUNBI ~ AEHCTBHS  TEMJIOBBIX  MAIlWH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBHIX MammHaX. KoadduimeHT momae3Horo
nericTBus TeruioBod mamuHbl. [{ukn KapHo M ero ko3¢ @UIMEHT IOJIE3HOTO
JEeUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIJI0IHEPT € TUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE. JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKM U3 OYTBUIKM TOJ JCMCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTéM TpeHHs (BUICOIEMOHCTPAIIHS).

V3MeHeHre BHYTpeHHEH sHepruu (TeMIiepaTypbl) Tella Py Teruionepeave.

OnpIT MO aauabaTHOMY pACIHIMPCHHIO BO3ayxa (OMBIT € BO3TYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPAHMS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuvl

N3mepeHue yaenbHOM TEMI0EMKOCTH.

Tema 3. Azpezamnvle cocmosnusa eewiecmea. Dazosvie nepexoont

[TapooOpa3oBanue U KoHjeHcanus. Mcnapenue u kurnenue. AOCOMOTHAs U
OTHOCHUTEIIbHAS BIAXHOCTh BO3ayxa. HachelleHHBIM map. YaenpHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrammueckue u aMoppHbie Teaa. AHU3OTPOIUS CBONCTB
kpuctaiuioB. Kuakue kpuctambl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJuIM3alus. Y AelibHasl TerioTa miasjienus. Cyonumanus.

VYpaBHeHuE TEIIOBOTO OajaHca.

TexHuueckue yCTpOHCTBA M NPAKTUUYECKOE IPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUHU MOTYUYCHUSI COBPEMEHHBIX MaTEpPUaJIOB, B
TOM YHUCJIE HAHOMATEpUaJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX MAPOB.

Kunenue npu noHUKEHHOM J1aBJICHUU.

Crioco0Obl u3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHusl ¥ MIIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHrne 0THOCUTENBLHOM BIIAXKHOCTH BO3YXa.

Pa3znen 4. daexkTpoanHaMuka
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYeCKHil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsAa0B. IIpOBOJHUKH, OUANEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueuHblil aneKTpudecKuid 3apsil.
Onextpuyeckoe nosie. Hampspk€HHOCTh  anekTpuueckoro mnoiid.  [IpuHnwmn



CYyNEPIO3ULHNMN BJICKTPUUECKUX Noyied. JIMHMM HanpssKEHHOCTH AIEKTPUYECKOTO
TOJIAL.

PaGota cumm  snekrpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
noTeHUHAIOB. [IpOBOJHUKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
Jusnexrpudueckas NpOHUIIAEMOCTb.

OnextpoémkocTs. KoHieHcaTop. DNEKTPOEMKOCTh MIOCKOTO KOHJAEHCATOpPA.
OHeprus 3apsHKEHHOr0 KOHIEHcaTopa.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE. SIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE SJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMUPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3anmoeiicTBuE Ha3IEKTPU30BAHHBIX TEIN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3ALIUTA.

JIMDAEKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT  IUIOIIAJIN
IJIACTHH, PACCTOSHUS MEXAY HUMU U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrus 3apsyKEHHOTO0 KOHJAEHCATOPA.

Yuenuueckuiui sxcnepumenm, 1abopamopHule pabomuwl

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstii an1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOIO TOKAa.
Nctounuku Toka. Cuia Toka. [IoCTOSTHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 ydacTKa LENH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIBHOE COINPOTHBIICHHE BELIECTBA.
ITocnenoBarenbHOE, IAapalIEIbHOE, CMEIIAHHOE COETMHEHUE IIPOBOIHUKOB.

Pabota nanexktpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHUKA TOKA.
3akon Oma U1 IOJTHOM (3aMKHYTOM) 3JeKTprudeckoi menu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAasT  MPOBOAMUMOCTb  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMITEpaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKHY. CobcTBeHHast u IIpUMECHAs IIPOBOJIUMOCTb
noJynpoBoiHUKOB. CBoicTBa P—N-niepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNeKTpUYecKuii TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOJINTHYECKAS TUCCOUUAIUS. DIIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIbHbBIN
paspsia. Monnus. [1nma3ma.

TexHuueckue yCTpOHWCTBA M NPAKTUYECKOE MPUMEHEHHE. aMIEpMETD,
BOJITMETP, pEOCTaT, MCTOYHHUKH TOKA, ODJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN JTHOJ,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUibl TOKAa U HAIIPSKEHHUS.

3aBUCUMOCTD COIPOTHUBIICHHSI LMJIMHIPUYECKUX ITPOBOJHUKOB OT JUIMHBI,
IUIOIAU TIOTIEPEYHOr0 CEYEHUs U MaTepuraa.

CMelaHHOEe COeTMHEHNE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue SICKTPOABMXKYIIEH Ccuibl. KopoTkoe 3aMbIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHEIO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

M ckpoBoit pa3psaa ¥ IPOBOAMMOCTD BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUO/A.

Yuenuueckuu sxkcnepumenm, 1abopamopHule pabomoi

N3yyeHne cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILIEH CHIIBI UCTOYHHKA TOKa U €r0 BHYTPEHHETO
COMPOTHUBJICHUS.

Hab6nronenue anexktponusa.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kmacce ocymiecTBisieTcs ¢
y4ETOM COJEP)KATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTE€MaTUKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS. SIBJIEHUE, HAay4dHbId (pakT, rumores3a, (u3anyeckas BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOAEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JIMHEWHas (QyHKIu,
napa6oia, runepOosna, ux rpaduk U CBOKWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIMU HA OCH KOOPJIMHAT, CI0KEHNE BEKTOPOB.

buonoeusa: mexanndeckoe ABUKEHUE B XKUBOW mpupone, nuddysusi, ocMoc,
TETIOOOMEH JKUBBIX OPraHu3MOB (BUJBI TEILIONEpEauu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEJ, XUAKOCTEH W



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJUTHYECKAs IHUCCOLIMALNSA,
rajbBaHUKA.

l'eoepaghus’ BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE IBUIKEHUW C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpEeHUsT B TEXHHUKE, NOAIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpyTUE), IBUTATEIIb BHYTPEHHETO
CropaHus, mapoBas TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUU
MOJIyYECHHUS] COBPEMEHHBIX MATEPHANOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, AJEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE SJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpeEBATEIIbHbBIC npuodopHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. daexkTpoanHaMmmuka

Tema 3. Mazhummnoe noie. I1eKMPOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHL.  B3auMOAEMCTBHME  IMOCTOSIHHBIX ~ MArHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKIMH. [IpuHIMD cynepnosuunu
MAarHATHBIX NOJIeHd. JIMHUM MarHuTHOM WHAYKUMH. KapThHa NWHHUI MAarHUTHOU
WHIYKIUU T0JI IOCTOSIHHBIX MarHUTOB.

MarautHoe 10OJIE NPOBOJHMKA C TOKOM. KapTuHa JIMHMA WHIYKIUU
MAarHuTHOTO TOJIA JUIMHHOTO MIPSIMOrO MPOBOJHUKA W 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOAHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. B3anmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBIICHUE.

Cuia JlopeHua, e€ MOlyJIb U HarpaBiieHUE. J[BUKEHHUE 3apsSyKEHHON YaCTUIBI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cumsl JlopeHna.

SBeHMe DANEKTpOMAarHMTHOM MHAYKIUU. [IOTOK BekTOpa MarHUTHOM
WHAYKIUU. OJIEKTPOABWXKYINAS CUJa WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHAykiuu dapajes.

BuxpeBoe »snekTpuyeckoe Tmosie. OJIEKTPOABMXKYIIAs CUjla HHIYKIUU B
MIPOBOJAHUKE, IBUKYILEMCS TOCTYIATENBHO B OTHOPOAHOM MarHUTHOM ITOJIE.

ITpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBJIEHME CAMOMHIYKLUWHU. OJIEKTPOABMXKYIIAs CHJA
CaMOMHIYKIIVH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHE. TMOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHHUTHI, JIJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHAYKIUY MAarHUTHOTO TIOJIS.

B3auMojeiicTBUE IBYX NPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JevictBue cumnel JIopeHia Ha HOHBI JJIEKTPOJINTA.

SIBjieHME PJIEKTPOMArHUTHON MHIYKIIWH.

[TpaBuino Jlenna.

3aBUCHUMOCTD AJIEKTPOJBUXKYIIEH CHJIbI UHAYKIHMH OT CKOPOCTH U3MEHEHMS
MarHMTHOI'O MOTOKA.

SIBneHre caMOMHTYKIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3ydyeHne MarHuTHOTO MOJI KaTYIIKH ¢ TOKOM.

HccnenoBanue AeicTBUSI IOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSiBICHUS JIEKTPOMArHUTHON UHYKIIUH.

Pa3nen 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbBLE KOIEOAHUSA

KonebarenrHags  cucrema. CBOOOIHBEIE  MEXaHHMYECKHE  KoycOaHUS.
["apmonnueckue kosnebanus. [lepuon, wactora, amrmumTyna u (asa KoieOaHHI.
[IpyXUHHBIN MaATHUK. MareMaTU4eCKuil MasiTHUK. YPaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBpariienue sHEpruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit kKOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B
UJeaTbHOM KO0JICOATEIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHUYEeCKUMU U
AJIEKTPOMATrHUTHBIMHU  KoJiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIEOATEIHHOM KOHTYPE.

[Ipencrapiienre o 3aTyxarouux KojieOaHusx. BeIHYX/I€HHbIE MEXaHUYECKUE
KkoJie0anusi. Pezonanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemenHbii TOK. CHHYCOMAAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHUJIBI TOKa U
HaIpPsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaaya U NoTpedIeHUE AIEKTPUUECKOM
DHEPIruHu. DKOJIOTHYECKUE PUCKU TPU MPOU3BOJACTBE AJIEKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHn4eckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHUE. JJIEKTPUUYECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU BJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOATENbHOW CUCTeMbl (NMPYKUHHBIA HIIH
MaTeMaTUYEeCKHU MasTHUK).



Hab6nronenue 3atyxaroniux KojeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaOnronenue pezonasca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcumiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHHS OT BPEMEHH) JIJIs
AJIEKTPOMArHUTHBIX KOJICOaHUI.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEAMHEHHHM pPE3UCTOpa, KaTyLIKU
VMHIYKTUBHOCTH U KOHJAECHCATOPA.

Moneinps TMHUY 3JIEKTPONEpEIayn.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMMOCTH NEPHOJA MajbIX KOJI€OAaHUM rpy3a HA HUTU OT
JUIMHBI HUTU U Macchl rpysa.

HccnenoBanue IMEPEMEHHOIO TOKAa B LENM W3 MOCIEAOBATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbvle 60IHbL

Mexannueckue BOJHBI, ycloBUS pacnpoctpanenus. llepumon. CxopocTts
pacnpocTpaHeHusT W JUIMHA BOJHBL [lomepeuHble W TPOJOJIBbHBIE BOJHHBI.
WnTepdepenus u qudpakiys MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentanus BekropoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH. OTpaXeHHE, MpEeNOMIICHHE, Mojspu3anus, audpakuus,
uHTepdepenius. CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3IEKTPOMArHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagOCBA3H U TeNeBUAEHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKArOLIEH CPeJIbl.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE. MY3bIKAJIBHBIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE W MEAMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOAO0ILHBIX BOJH.

KoneoG:mromnieecs Te1o Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6ntonenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJH.

3BYKOBOI pEe30HAHC.

Habmtonenne cBS3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4acTOTOM KojeOaHui.



HccnenoBanue  CBOMCTB  AJIEKTPOMArHUTHBIX  BOJIH: OTpaKEHHUE,
npenoMIIeHUE, TONSIpU3anus, AUPpakius, UHTepepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. I[IpsMonuHElHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOYHUK CBETA.

OTtpaxkenne cBeTa. 3aKOHBI OTpaykeHus cBeTa. [locTpoeHne n300pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUs cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yrojl MOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcust cera. CoxHbIN cocTaB 0enoro ceeta. [[Ber.

ColOuparomie u pacceuBaroimive JuH3bl. ToHkas nuH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuia TOHKOW JMH3BL [locTpoeHne n3o00pakeHUW B
COOMpAIOIIUX U paccerBaIOIMUX JMH3aX. DopMysia TOHKON JTMH3BL. Y BEIHYEHUE,
JABAEMOE JIMH30MU.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBust HaOMOAEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpaxuust cBeta. JudpakinuonHas peméTka. YciIoBUe HaOIOACHUS
[JIaBHBIX ~MAKCUMyMOB TpW  TMAaJICHUM MOHOXPOMAaTHYECKOTrO CBe€Ta Ha
TU(PaKIMOHHYIO PEMIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE. OYKH, JIyIa,
dboToanmapar, MNPOCKIIMOHHBIM ammapart, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONIMHEHOE paCIpPOCTPaHEHUE, OTPAXKEHUE M NPEIOMIICHUE CBETA.
OnTuyeckue mpudOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Moens CBETOBOA.

HccnenoBanue cBOMCTB NU300payKEHUH B JTMH3AX.

Mopenu MUKpocKoma, TeJIeCKona.

Hab6nronenue natepdepeniium cera.

HaOmronenue nudpakiuu ceera.

HaOmnronenue aucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOUIBIO HPU3MBL.

[TomydyeHue cekTpa ¢ mMOMOIIbI0 TUGPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



N3mepenue nokasaress NpeJoMIIEHNs CTEKIIA.
HccnenoBanue cBOMCTB N300paKEHUI B JTMH3AX.
HaOnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI cHIENHAIBLHON TEOPUU OTHOCHTEIbHOCTH

['panuubpl  OPUMEHHMMOCTH  KJIACCHYECKOM  MexaHuku.  [loctynarel
CIIEHUAIBHOM TEOPUM OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTh MOZYJISI CKOpPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKPAILCHUE
JUTVHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUs
ITOKOSI.

Pasznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6aHmMoBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOU. DHEPrust
U UMITyJIbC (POTOHA.

OtkpeiTe U uccnenoBanue porospdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dbotorpdexra. YpaBuenue OiinmrerHa s poroaddexra. «KpacHas rpanuia»
dboTtorpdexra.

JlaBnenue ceera. OnbiTel I1. H. JIebenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpPOHCTBA M MPAKTHYECKOE NpUMEHEHHE. (HOTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(PheKT HA YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO PoTod(ekTa.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHu0 0 -4acCTHI.
ITImanerapHas Mmogxens aroMma. lIlocrynmatel bopa. M3nydyeHue u  morsounieHue
(GOTOHOB TpH TEpexoae aTomMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumwi
crekTpoB. CIEKTp YPOBHEW 3HEPTrUU aTOMa BOJIOPO/IA.

BoustHoBBIE cBOViCcTBa yacTul. Bosnsbl e bpoinsa. KopyckynsspHO-BOJIHOBOM
Ty aJTU3M.

CroHTaHHOE U BBIHYXACHHOE U3JIyYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHUE. CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopna.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

HabGnronenue inHeyaThIX CIIEKTPOB U3ITYUESHHUS.

Jlazep.

Yuenuueckui sxcnepumenm, 1abopamopHsle pabomoi

Habnronenue mmHeyaToro cCuekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JIOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopaa  1mo  ompepeneHuro  cocTasa
panuoakTuBHOTO u3MyuyeHus. CBoiicTBa anb(a-, Oera-, ramMma-u3IydeHHS.
Bimsinue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpOTOHA W HelTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
WBanenko. 3apsz sapa. MaccoBoe yucino siapa. M3otomsl.

Anbda-pacniaz. INEKTPOHHBIM M MO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3JIydeHre. 3aKOH paluOaKTUBHOIO pacIaia.

DHeprus CBA3U HYKJIOHOB B sAjipe. SnepHsie cuibl. Jledekt Macchl sapa.

Snepneie peakuuu. /lenenue u CUHTES Anep.

Anepubiit peaktop. TepmosimepHblii cunTe3. IIpoOiemMbl M MEPCHEKTUBBI
AJIEPHON DHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHOU SHEPTETUKHU.

DiieMeHTapHbIe YacTULlbl. OTKPBITHE O3UTPOHA.

MeToab1 HaOIIOEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHULL.

dyHaMeHTalIbHbIE B3auMOieicTBUsI. EMMHCTBO u3nueckoil KapTUHBI MUpAa.

TexHuyeckue yCcTpouCTBa U IPAKTUYECKOE NIPUMEHEHUE. T03UMETp, Kamepa
BuinbcoHa, siiepHbIi peakTop, aToMHas bomoa.

Jlemoncmpayuu

CuéTYnK MOHU3HUPYIOLIUX YaCTHULL.

Yuenuueckuu sxkcnepumenm, 1abopamopHsie pabomoi

HccnenoBanue TpekoB 4acTull (1o roTOBBIM oTorpadusim).

Pa3nen 8. DjieMeHTBI aCTPOHOMMH M ACTPOPU3UKHU

Dtanbl pa3BUTHS aCTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHHUE
aCTPOHOMMH.

Bun 3Bé3nanoro Heba. Co3Be3qus, sSpKU€ 3BE3MBI, IUIAHETHI, UX BUIUMOE
JIBUOKCHUE.

ComnHeuHas cucteMa.

Connne. ConHeuHass akTHMBHOCTh. McTrounuk sHepruu CojHila U 3BE3.
3BE34bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CHEKTpaJbHBIM KlIacc —
CBETUMOCTH». 3BE3JbI TJIABHOM IIOCIEAOBATCIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTB» JUISl 3BE3] TJIABHOW MOCJIENOBATEIIbHOCTA. BHyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIECHUHU U 3BOJoIMU CoNHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Mneunsiii [Tyt — Hama [Mamaktuka. [lonoxenue u nBmxenue CoJsiHIA B
INanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapsl. YEpHbIE OBIPHI B Apax
raJakTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06ma. Pazberanne ramakTuk.
Teopus bonpmroro B3peiBa. PenmkroBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOntonenuss HeBOOPYKEHHBIM TJIa30M C HUCHOJBb30BAHHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/ICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c0o3Be311si CEBEpHOro MOJyIIapus U SIPKUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, manet, Mueunoro Ilytu.

Oo0o01maoniee MOBTOPEHUE

Ponp ¢Qu3uku W acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTebHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHOMN HAy4YHOU KapTHHE MUPA, pojib (PU3UIECKON TeopUu
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (QU3NYECKOW KapTUHE MHPA, MECTO
(bu3nYeCcKo KapTUHBI MHpa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvle nowsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS. SIBJICHWE, HAay4YHbIA (pakT, TUIMOTE3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPECHHE.

Mamemamuxa. pemIEHHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIMH HA OCH KOOPJHUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKU TMOAOOUS TPEyroJIbHUKOB,
oTpesieieHUE TUIOMIAIN TIIOCKUX (GUTYp U 00BEMA TElI.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoyieOaTelIbHbIC
JIBUOKCHUS B KUBOW MPUPOJIE, ONTUUECKUE SBIICHUS B )KUBOM MPUPOIAE, JNEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus. CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAsE CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl O0O0pa30BaHUS KPHUCTALIMYECKON PEIMIETKH, CHEKTPaIbHBINA
aHaJIN3.



l'eocpaghus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTH, MIPEICKA3aHUE 3EMIICTPSICCHUIA.

Texnonocus: JMHUW DJIEKTpOIEpenad, TIeHepaTop IEPEMEHHOro0 TOKa,
3JIEKTPOJIBUraTeNb, WHAYKIUOHHAs I€4Yb, pajap, pPaJuONpUEMHUK, TEIEBU30D,
aHTeHHa, tenedoH, CBY-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
COJTHe4YHas OaTapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «duszmka» Ha ypOBHE CpPETHEro OOIIEero
oOpa3oBanus (0a30BbIi YPOBEHB) JOHKHO OOCCHCUUTH JOCTHXKCHHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS y4eOHOro nmpeamera «Du3nuka» A0IHKHBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEW MO3UIMENH JIUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO
OMbITA U OMbBITA JEATEILHOCTH B MPOIECCE pEAM3alNN OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENIBHON €SI TEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa;Ka1aHCcKOTo BOCIIUTAHYS

c(OpPMHUPOBAHHOCTH I'PAKJAHCKON MO3ULIUN 00YUaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOLIECTBA,;

OPUHATHE  TPATUIMOHHBIX  OOIIEUETIOBEUECKUX  TI'YMAHUCTHUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEMN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B HMHTEpPECAX T'PaKIaHCKOTO
OOLIECTBA, y4aCTBOBATh B CAMOYNPABICHUH B 00pa30BaTEIbHON OpraHu3aluuy,

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSAMH U HA3HAYCHHUEM;

TOTOBHOCTbh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU HUJIECHTUYHOCTH,
MaTpUoOTU3MA,;

LICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEJCHUS;

CIIOCOOHOCTh OIICHWUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESITEIIbHOCTH YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHUSA .

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIFOUYasi SCTETUKY HAYyYHOTO TBOPYECTBA,
npucyIero (pu3ndeckoit Hayke,



5) TpyaoBOro BOCHIUTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccuoHaNbHON eATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oyxayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTBh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(Y3UKH HA TPOTSYKEHUU BCEH JKU3HM,

6) 7K0JI0rHYecKOro BOCIIUTAHUS:

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYpbl, OCO3HaHHE TJI00aTbHOIO
XapakTepa 3KOJOTHUYECKUX Po0dIIeM;

IUIAHUPOBAHKE U OCYIIECTBICHUE IEHCTBUM B OKPYXKAIOILIEH CPEC HA OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH OKOJOTHMYECKOM HAaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHS], COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLIECCE
U3y4eHUs  (U3MKUM ~ OCYLIECTBJISATh HPOEKTHYI0O M HCCIEIO0BATENIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTe/IbHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBHUS
ba3oBbie Jilornueckue JeiicTBHUA:
CaMOCTOSITeNIbHO  (DOPMyNIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENCNATh e ACATSIBHOCTH, 3aJaBaTh MapaMeTphl M KPUTEPHUH HUX
JIOCTHIKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH M IMPOTHBOPEYHS B  pacCMaTPUBAEMBIX
(bU3UYCCKUX SBICHUSX,;
pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ Y4ETOM aHajau3a MMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPHUAIILHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YIhTaTOB
IIEJISIM, OIICHUBATh PUCKH MOCIICACTBUI ACATCIBHOCTH;
KOOPJIMHUPOBAaTh W  BBHITIOJIHATH PpabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEaTHBHOE MBIIIICHHE TIPH PEIICHNUN KU3HEHHBIX IMPOOJICM.
Ba3zoBrbIe ncciienoBaTeIbCKHeE AeiiCTBUA:
BJIAJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBHIMU TOHATUSIMH U METOJaMU
bu3nYecKoil HayKu;



BJIa/I€Th HABBIKAMHU y4€OHO-HUCCIIEI0BATENbCKON U MPOCKTHON JEATEIbHOCTH
B 007acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETLHOMY TTOHMCKY
METOJIOB pelIeHHs 3a7ad (PU3HUECKOro COJEp:KaHUs, NMPUMEHEHUIO Pa3TUYHbIX
METOJIOB ITO3HAHUS;

BJIa/JE€Th BUAAMM JIEATEIBHOCTH [0 IIOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIPETallNM, MPEOOPA30BAHUI0 W MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX
CUTYaLMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlu3MpOBaTh 3ajaudy,
BBIIBUTaTh TUIOTE3Y €€ pEeLICHUs, HAXOAUTh apryMEHThl JUIsl J0Ka3aTelIbCTBa
CBOMX YTBEP:K/ICHUH, 3a1aBaTh IapaMETPbl U KPUTEPUN PELLECHMUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PpEIICHUS 3aJayd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTD, MPOTHO3WPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YYEHUH (PU3UKH,

JlaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

yMETh TIEPEHOCUTh 3HaHHUA MO (HU3UKE B MPAKTUYECKYIO 0O0JacTh
KU3HECSITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTe;

BBIIBUTATh HOBHIE UJIEH, MPEJiaraTh OPUTHHAIBHBIE TIOXOABI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Pabora c nnpopmanmeii:

BJIa/I€Th HaBBIKAMU MMOJIy4eHUsS MH(GOpMaluu (PU3NYECKOrO COAEpKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYILIECTBIISITh MMOHUCK, aHAJU3,
CHUCTEeMATHU3AIMI0 U WHTEPIpETaio WHOOPMALUK Pa3TUYHBIX BUAOB H (OpM
MPEICTaBICHHUS;

OLIEHHBAThH JOCTOBEPHOCTHh UH(OPMALIHH;

UCIIONIb30BaTh  cpeAcTBa MH(POPMALMOHHBIX Y  KOMMYHHKAIlMOHHBIX
TEXHOJOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3alMOHHBIX
3a/lad ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMHMKHU, TEXHUKH OE30MaCHOCTH,
TUTHUEHBI, pPeCcypcocOepexeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(pOopMaITMOHHOM 6€30IaCHOCTH;

CO3/1aBaTh TEKCThI (DPU3MUECKOrO COJEp>KaHUS B pazNUYHbIX (opmarax c
y4€TOM HazHadeHHs] MHPOPMAIIUU U LIEJICBOW ayTUTOPHH, BRIOUPAsi ONTUMAaIHHYIO
dbopMy mpeacTaBICHUS U BU3yalTU3alliu.

KoMMmyHHKATHBHbIE YHHMBEpPCAJbHbIE Y4eOHbIe NeiCTBUSA:
OCYIIECTBJIATH OOIIEHNE Ha YPOKax (U3UKH U BO BHEYPOUHOU JEATCILHOCTH;
pacro3HaBaTh TNPEANOCHUIKM  KOH(JIMKTHBIX CHUTyalldd W CMATYaTh
KOH(JIUKTEHI,



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB,;

NOHUMATh M HMCHOJb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUH C YUYETOM OOLIUX
WHTEPECOB M BO3MOKHOCTEN KayKJJOr0 WIEHA KOJUIEKTUBA,

OPUHUMATh IL€JIM  COBMECTHOM  JI€ATEIBbHOCTH, OpPraHu30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ JOCTHKEHHUIO. COCTaBIATh IUIaH JCHCTBHIA,
pacnpenensaTbh poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAaJa W KaXJIOrO0 YYACTHHKAa KOMaHIbl B
o0l pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IPOEKTHI, OLCHUBATh MWJIEH C IIO3UIUU HOBU3HBHI,
OpPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh IMO3UTHBHOE CTPATETMYECKOE IMOBEJIECHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSIBISITH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBHS
Camoopranusanus:

CaMOCTOATENILHO OCYLIECTBIISATh MMO3HABATENIbHYIO JIEATEIHOCTh B 00JacTH
(GU3MKM U aCTPOHOMMHM, BBISABIATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHEBIE 3a1a4H,;

CaMOCTOATENIBHO COCTABJIATH IUJIAH PEIICHHWS PACUYETHBIX M KA4YE€CTBEHHBIX
3aJ1a4, TUIaH BBINOJHEHUS MPAKTUYECKON pabOoThl C yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKU y4eOHOT0 MpeMETa Ha OCHOBE JIMYHBIX MPEATNOYTCHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO DJPYAUIMU B 0O0JaCTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalusiM, BHOCUTb KOPPEKTHBBHI B AESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIa/J€Th HABbIKAMU  [O3HABAaTEIbHOW  peQieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUI M MBICIUTENBHBIX IPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBAHUM;

UCIOJIB30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYallud, BHIOOpa BEPHOIO
pelLIeHMS;



YMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHIKCHHUIO,

NPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
JeSITEIIBHOCTH;

NPUHUMATH ce0sl, MOHMMAas CBOU HEJOCTATKU M IOCTOMHCTBA,

NPUHUMATh MOTHBBI W apPTYMEHTHI JPYTUX TMPU aHAIN3e pPe3yJbTaTOB
JeSITENIbHOCTH;

pHU3HaBaTh CBOE MIPABO W MPABO JAPYTUX HA OIMIHUOKH.

B mporecce nOCTHXKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS TPOTPAMMBI
nmo ¢Gu3MKe ISl YPOBHS CpPEJAHEro OOIIero oOpa3oBaHHs Yy OO0ydYaroluxcs
COBEpIICHCTBYETCS HIMOLIMOHAIIbHBIH WHTEJUICKT, MIPEAMOJIar afO I
c(hOpMHUPOBAHHOCTb!

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHME, BUJIETh HAMPABIICHUS Pa3BUTHs COOCTBEHHOIN SMOIMOHAIBHON ChepHhl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUYAIONIETO CAMOKOHTPOJIb, yYMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJanTUPOBATHCA K
HMOIMOHAILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTUKEHUIO LU U
yCclexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOXHOCTEH,

HMIIATUH, BKIIOUYAIOIIEH CITIOCOOHOCTh MOHUMATh AYMOITMOHAIEHOE COCTOSTHUE
JIPYTUX, YUYWUTHIBATH €ro TMpPH OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peInaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce mpeameTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpa)kaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MeCTO (UBUKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBLHOCTH JIIOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOUYKa, MHEpLUUaIbHas CUCTEMa OTCUYETA, aOCOIIOTHO TBEPIOE TEJO,
WJICaJbHBIN a3, MOJEIIM CTPOECHHUS Ta30B, KUIAKOCTEU U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi/i IPU pelIeHnU (PU3NUECKUX 3a/1ay;

pacro3HaBaTh (pusruecKue SBICHUS (ITPOIECCHI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOAUHAMUKHA. PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJMHEHHOE
JIBH)KCHUE, CBOOOJHOE TMAaJIeHUE TeJl, JBH)KEHUE MO OKPYKHOCTH, HWHEpLHS,
B3auMoIecTBre Tend, auddy3us, OPOYHOBCKOE ABUKEHUE, CTPOCHUE JKHUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHuM (OXJIaXKICHHUH), TEIJIOBOES
paBHOBECHE, HCIAPEHUE, KOHJCHCAILMS, IUIaBJICHUE, KPUCTAJUIM3aLUs, KUIICHUE,
BJI&YKHOCTb BO3]1yXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUMU B 3aKPHITOM
coCcylie, CBSI3b MEXJy I[apaMeTpaMu COCTOSIHMS Tra3a B HU30Ipoleccax,
ANEKTpU3alus TeJl, B3aUMOJCHCTBUE 3aPsIIOB;

OMKCHIBATH MEXAHUYECKOE JIBI)KEHHE, UCTOIb3ysl (DU3NYECKHUE BEIMYMHBI
KOOpAMHATA, IyTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
UMITYJIbC T€JIa, KHUHETUYECKas SHEPrus, MOTCHIMaIbHAs SHEPrus, MEXaHU4ecKas
paboTa, MexaHWYECKass MOIIHOCTh, IPU OMNUCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYeCKU CMBICIT HUCIOJIB3YeMbIX BEIMYMH, WX OOO3HAYEHUS U CIAUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JIAaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYUHAMU,

OMUCHIBATh M3yYCHHBIC TEIJIOBBIE CBOWMCTBA TEI M TEIUJIOBBIC SIBJICHMUS,
UCMONB3Yyd (U3WUECKHE BEIWYMHBI. JABJIICHUE Tra3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIUsl XaOTUYECKOr0 JBM>KEHUS MOJEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS HHEprus, padoTa rasa,
KO3(PGULIMEHT TMOJIE3HOTO JCHCTBUSL TEIJIOBOTO JBUTATENsS; MPU OMUCAHUU
NPaBWIbHO TpaKToBaTh (DU3UYECKUN CMBICT MCIOJIB3YEMbIX BEIMYMH, HX
00O3HAaUeHHUA W EIUHUIBI, HAXOIUTh (OPMYJbI, CBSI3bIBAIOIINE JAHHYIO
(bU3UYECKYI0 BEIMYHUHY C IPYTUMH BEIMUYUHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEMIECTBA U DJIEKTPUUECKHE
sBIICHUS (ITPOLIECCHI), UCIIONIB3Ysl (DU3MUSCKHUE BEIIMYUHBI DJICKTPUUCCKHUI 3aps,
AIIEKTPUUYECKOE T0JI€, HAMPSHKEHHOCTD MMOJIs, TOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONMHCAHUM TIPABWIHHO TPAKTOBATh (PU3UUYECKHH CMBICI HCIOIb3YEMBbIX
BEJIMYMH, MX OOO3HAYECHHS W EIUHMIIBI, yKa3biBaTh (HOPMYIbI, CBSI3bIBAIOIINE
JTAHHYIO (PU3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUMHAMU,

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SBJICHUS, UCMOIB3YSd (PU3HUYECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BcemupHoro TsaroteHus, |, |1 u Il 3akonst HetoToHa,
3aKOH COXPAHEHHSI MEXaHMYECKOM DSHEPruM, 3aKOH COXPAHEHUSI HMITYJIbCA,
NPUHLNN CYNEPHO3ULIHUHA CHUJI, NPUHUHUII PAaBHONPABUS HHEPIHUATIBHBIX CUCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpeJHEH KMHETUYECKOW IHEPTUM TEIUIOBOTO JABUKEHUSI MOJIEKYII C
a0COIOTHON TeMIepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mOpw 3TOM pasinyarh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpAXEHHE M yCIOBHs (TPaHHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATHh OCHOBHBIE NPHUHLMIBI JIEHCTBUS MAIIWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyarh YCJIOBHUS UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEIHEBHOM KU3HHU,

BBITIOJIHATh DKCIIEPUMEHTHI MO HUCCICAOBAHUIO (PU3UYECKUX SBJICHUN U
MPOIIECCOB C HCMOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEpPEHH, MpPH 3TOM
dopmynmpoBatk Tpobiemy/3agady W THIOTE3y Y4eOHOTO OSKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOpYyAOBaHUS, MPOBOAUTH OMNBIT U
(bopMyIMpPOBATH BHIBOJIBI,

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUSI PU3MUECKUX BETUYHUH, MIPU
TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BAaTh W3BECTHHIC
METO/IbI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUH;

UCCJENOBATh  3aBHCHUMOCTH  MEXIYy  (U3MYECKUMHU  BEIUYMHAMU  C
UCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUH, NMPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYUH B
BUJIE TAOJINII U TPA(QUKOB, AEJIaTh BEIBOJBI 10 pe3yJIbTaTaM UCCIEAOBaHMS,

coboaaTh npasuia 0€30MacHOTO TpyJa MpU MPOBEICHUHN HCCIICIOBAHUN B
paMKax y4eOHOro »HKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOIO
o0opy1oBaHUS,

pemiaTh pacu€THble 3aJayd C SBHO 3aJ]aHHOM (DU3UYECKON MOJIENbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4d
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (U3MUECKUE BEIUYMHBI U (HOPMYIIHI,
HEOOXOauMBbIEe NIl €€ pelIeHUs, NMPOBOJIUTH Pacu€Tbl M OLICHUBATh PEaJbHOCTD
MOJIy4YE€HHOT0 3Ha4Y€HUs (PU3HUUECKON BEIUUUHBI;

peuaTh KaueCTBEHHbIE 3aJa4l: BbICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXKICHUN C OMOpOMl Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
(dbu3nYecKue SBJICHUS,

UCIIOJB30BaTh  IMPU  pPELIEHWHM  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(}OpPMAIIMOHHBIE TEXHOJIOTHH JJISl IOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUN
U TIPEACTABJICHUS YYEOHOM U HAYYHO-TIONYJIAPHON MH(GOpMAIUH, MOJTYyYEHHON U3
pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJTYy4aeMyto HH(OpMaILuIo;

IPUBOIUTH IPUMEPHI BKJIa/1a POCCUNCKHUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTHU;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (U3MKE B MOBCEIHEBHOM >KU3HU
Uit obecrieueHus: 6€30MacHOCTH MPU OOpAIEHUU C MPUOOpPaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;



paboTaTh B TPYIIe C BBINOJHEHUEM PA3JIUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIbI, palMOHATBHO paCHpeAeiiaTh OOS3aHHOCTH U
IJIAHUPOBATH JICSITEIIBHOCTh B HECTAHIAPTHBIX CUTYAIMIX, aJCKBAaTHO OIICHUBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMOM MTPOOIIEMBI.

K konmy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIONMIUXCST YMECHHUI:

JEMOHCTPHPOBATh Ha MpUMEpax pojib U MecTO (GU3UKA B (HOPMHPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTHM, B MPAKTHUUECKOW NEATEIBbHOCTH JIOJIeH, IEIOCTHOCTh U E€AMHCTBO
bu3nYecKoil KapTHUHBI MUPA,

YUYHUTHIBATh TPAHUIBI TPUMEHEHUS W3yYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBINA 3JIEKTPUUYECKUU 3apsifl, JIyd CBETA, TOUYCUHBIM UCTOYHUK CBETA, SA/ICpHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siJipa MPHU PEHICHUU (PU3MUECKHUX
3ajay,

pacrno3HaBaTh QU3NYCCKUE SIBICHHUS (IIPOIECCHI) U OOBSACHATH MX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMHUKN W KBAaHTOBOW (DM3MKHU: DJICKTPHUECKAs MPOBOJINMOCTB,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aMMOJICHCTBUC
MarHuTOB, JJICKTPOMAarHWTHAasE WHAYKUHWSA, JEWCTBHE MAarHUTHOTO TOJs Ha
MPOBOJIHUK C TOKOM W JIBIKYIIUHCS 3apsiji, SJCKTPOMArHUTHBIE KOJIeOaHUsI U
BOJTHBI, TIPSIMOJIMHEHHOE pPAaCIpOCTPAaHCHUE CBETa, OTPAXKEHHE, IMPETOMIICHHUE,
uHTeppepeHus, Iudpakius U TOJApU3ALMS  CBETa, JAHCIEPCHS CBETa,
dborosnexkrpuyeckuii 3pdext (hoTordhdexr), cBeTOBOE NaBlIeHNE, BOSHUKHOBEHHE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U HMCKYyCCTBEHHas

PaguOaKTUBHOCTD,
OIMCHIBATh W3YYCHHBIC CBOWCTBA BeIIeCTBA (DICKTPUUYCCKHE, MAarHUTHBIC,
ONTUYECKHUE,  DJICKTPUYECKYI0  MPOBOJAMMOCTh  Pas3IUYHBIX  Cpel) U

SJIEKTPOMArHUTHBIC SABJACHHS (ITPOIECCHI), HCIOJB3ysS (U3NUYECKHE BEIUYHHBL:
DJEKTPUYECKUN 3apsifl, CWiIa TOKA, JIEKTPUUECKOE HAIPSIKEHUE, BJIECKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuia, paboTa TOKa,
MHOYKIHST MarHuTHOrO mnoJis, cwia Awmrmepa, cuna JlopeHna, WHAYKTUBHOCTh
KaTyIIKH, SHEPTUsSl JJIEKTPUYECKOTO M MAarHUTHOTO TOJIEH, MEPUOJ M YacToTa
KojeOaHnii B KoieOaTenbHOM KOHTYpe, 3apsii W CWia TokKa B TIpolecce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KojieOaHuM, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs] CHWJIa JIMH3bI, MPU OIMUCAHUU TMPABUIBLHO TPAKTOBATH (DU3NUECKUUN
CMBICJT HCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAYeHUS U CAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAaHHYH (PU3WYECKYIO BEIUYHUHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YYEHHBIC KBAHTOBBIE SBIECHUA W MPOLECCH], HCHOJb3YS
dbu3nyecKkrue BEJIWYMHBL. CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMIYJbC (POTOHA, IEpHO TOJypacmaaa, SHEPTUs CBSI3H
ATOMHBIX SI7EP, MPU OINWCAHWM TPABWIBHO TPaKTOBAaTh (PU3UUECKHA CMBICI
WCITOJIB3YEMBIX BEJIMYMH, MX OOO3HAYCHHsS] W CAWHUIIBI, YKa3bIiBaTh (OPMYJIHI,
CBS3BIBAIOLIME JIAHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTUMH BEJIWYUHAMH,
BBIYHCIIATh 3HAUCHHE (PU3NUYECKON BETUUUHBI;

aHAM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBICHUS, WCIONB3YS (U3HUCCKUE
3aKOHBI U MPUHIUIIEL. 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIIFHOTO M MApPaUICIbHOTO
COCJIMHEHMsI TPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHe OWHIITeHHa st (oTodddexra,
3aKOH COXpaHEHUSl DHEPryH, 3aKOH COXPAHCHHUS HWMITYJIbCA, 3aKOH COXpPaHCHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHs MacCOBOTO YHCIA, TOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKECHHE M yCaoBHsS (TpaHMIBI, 0O0JACTH)
MIPUMEHUMOCTH,

OTIpEIEIATh HAIPaBJICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TIOJIS MPOBOHUKA
C TOKOM, CHJIBI AMmiepa u cuibl Jlopentia,;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIUH30U,

BBITIOJTHATh OKCIIEPUMEHTHI 10 HCCIACAOBAHHWIO (PU3WUECKHX SIBICHUN U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSMBIX W KOCBEHHBIX H3MEPEHUN. TPU 3TOM
dopmynupoBath TpoOieMy/3agadyy W THIOTE3y y4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0O0pY/IOBaHHUS, MPOBOJHUTH OIBIT U
(GbopMyIMpPOBATH BHIBOJIBI,

OCYIIECTBJIAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3HUCCKUX BEITUYNH, ITPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIOCOO W3MEpPEHWS W HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPECHUH;

UCCJIEIOBATh 3aBUCHMOCTH (DU3MYECKUX BEJIMYUH C UCIHOJIb30BAHUEM
NPSAMBIX HM3MEPEHUH. TMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHpPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3WYECKUX BEIUYWH B BHUAC TAOJHIl H
rpauKoB, AeIaTh BHIBOBI ITO pe3yIbTaTaM UCCICAOBAHUS,

coOI0/IaTh MpaBwiia 0€30MacHOTO TPYJa MPU MPOBEICHUN HCCIICOBAHUN B
paMKax yd4eOHOTrO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEILCKON U TPOCKTHOU
JEATEILHOCTH C HMCIOJb30BAaHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
o0opynoBaHus;

pemarh pacuéTHhlE 3aJa4dl C SBHO 3aJaHHON (DU3UYECKOW MOJIEThIO,
UCTIOJNIB3Ysl (PM3MYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (U3MUECKUE BEIUYHHBI U (HOPMYIIHI,



HEoOXOoauMbIe JJis €€ pelIeHHs], MPOBOAUTh Pacd€Thl M OLIEHUBATh PEaIbHOCTH
MOJTyYE€HHOTO 3HA4YeHUS (PU3HUUECKON BEIIMUUHBI,

pelaTh KaueCTBEHHBIC 33/1aU. BHICTPAUBATh JJOTUYECKU HEMTPOTUBOPEUHBYIO
[ETIOYKY pacCyXJIEHHI C OMOpoil Ha HM3y4CHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢usnveckue BICHNUS,

UCIIONB30BaTh  MPU  pPEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TIpeCTaBJICHUs y4eOHON W HAYYHO-TIONYJISIPHON MH(pOpMAIINHY, TTOTYYSHHON U3
Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOIy4aeMyto HH(OpMAIIHIO;

OOBSICHATH TPHUHLUIBI JEHCTBHS MAIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3innyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIB30BaHUS B MOBCETHEBHOM
KU3HU,

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUNCKHUX U 3apyOekKHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIst o0ecrieueHus: 0€30MacHOCTH NP O0pallleHnH ¢ MPUOOpaMH U TEXHUYECKHUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 3/10POBbS U COOJIIOIEHUSI HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKpYXKalolleil cpee;

paboTaTh B TpYINIE C BBHINOJHEHHEM pAa3JIMYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIB, PANMOHAIBHO pACIpenesTh OO0S3aHHOCTH U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJleKBATHO OLIEHHWBATH
BKJIAJ] KQXK/I0T'0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM (undpoBbie)
Ne i/ Konrpoubnsie IIpakTnyeckue
NMPOrpaMMsbI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchl
Paznen 1. PUBUKA U METOAbl HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemaritka > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUNHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOAHMHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexoabl

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 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 3N€KTpUYeCKUil TOK. TOKH B bubmmorexa [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne ni/n P Kontposabubie IIpakTHueckue (unbp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnmorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUWS 1 BOJIHBI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHEIE 9 1 bubnnorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
59 MexaHn4eCKUe U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHONH TEOPUU OTHOCUTEJBHOCTH

OCHOBBHI cIEIIMATBEHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 7
VIEMEHTBI KBAHTOBOH ONTHKH 6 https://m.edso0.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 AToMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKH 7 Etl:f;/y/lr?:cli(;groullé £41c07C
Hroro no pasneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o061maroniee TOBTOpEHHE 4 E:L?;I/I//I;T:(;(si?rou/f £41007¢
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Koutpoabuble  IlpakTuueckue
n/m Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
®u3uka — HayKa 0 IpUpo/e.
1 Hayunsie MeT(}),K bl HO?I,)HE]:HI/H[ 1 bubmorexa HOK
Y . https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Ponb u MecTo pusuku B

5 (GhOpMHPOBaHUH COBPEMEHHOM 1 bubnnorexka [JOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
newxkenus. [lepemenienue, CKOpoOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexa [JOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE NpsIMOTIUHEIHOE 1 bubnuoreka [IOK
JIBOKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOonHoe majeHue. Y cCKopeHue 1 bubnnorexa [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE ABUKEHUE.

7 JIBrm>keHre MaTepuaabHON TOUYKHU IO 1 bubmorexa LHOK

p https://m.edsoo.ru/ffOc3ada
OKPY’>KHOCTHU
8 [TpuHIMI OTHOCUTENBHOCTH | anmues. 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
ITepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [lpunuun

bu6mmoreka [IOK

9 CYINEpPIIO3UINH CHII. BTOpO#t 3aK0oH
yrep t p . https://m.edsoo.ru/ff0c3be8
Hprorona ais MatepuaabHON TOUKH
Tpetnii 3akoH HeroToHa miist bubnnorexa [HOK

10
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TshxecTH. [lepBas kocMudeckas bubmmorexa LOK

e https://m.eds00.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoadduumeHt tpenus.

13 Cuia CEH OTHBJIefI/Iq;)[ npu BnieHHI/I bubmorexa LHOK

P puA https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HWJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHUE a0COMOTHO TBEPAOTO TEA. bubnmnoreka [JOK
MowmeHnT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HMitynsc MaTepUaIbHON TOYKH,

15 CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. bubnnorexa [JOK
Hmmynbce cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE BH)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckast sHeprusi MaTrepuaibHON bubnnorexa [JOK
ToukH. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KMHETHUYECKOI SHEprUu

17 IToTeHumanbHas SHEPTHS. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorenuunanbHas SHEPTUs YIPYro
nehOpMUPOBAHHON MPYKUHBI.
[TorenuuanbpHas sHeprus Tena BOIN3U
MTOBEPXHOCTU 3EMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIManbHBIC ¥ HEIOTECHIINAIBHEIC
cuitbl. CBA3b paboThHI
HENOTEHIMAIBHEIX CHJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHUEM MEXaHHUYECKOW YHEPTHU
TeJia Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa»

KonTtponsHast pabora o Teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHHsS B MEXaHHUKE»

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

XapakTep JBUKEHUS U
B3aUMOJICVCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPJIBIX TEI

Macca monekyn. KonudecTo
BemiectBa. [locrosanas ABoraapo

TemoBoe paBHOBecue. TeMmieparypa
u e€ usMmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenbcus

Uneanpusiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEN KHHETUYECKON SHEPTUU bubnmorexa [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEeHHOT0 raza»

29 N3omnponecchl B nacaabHOM T'a3e U UX bu6mmoreka [JOK
rpaduyueckoe nmpeacTaBIeHNE https://m.edsoo.ru/ff0c570e
BuyTtpennsist sueprus
TEPMOJIMHAMHUYECKON CUCTEMBI U

30 crocoObl e€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHFHOTO
rasza

bu6nmoreka [JOK

31 Bret Tentonepe asin https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEMI0EMKOCTh BEUIECTBA.

32 KonunuectBo Tennotsl npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36
Teronepenayde. AnnabaTHbIN TIporece

33 IIepBblil 3aKOH TEPMOAMHAMUKU U €TO bubnnorexa [JOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobOpatumocTh mporieccos B bu6mmorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJNHAMHUKHI

https://m.edsoo.ru/ff0c6230

IIpunnun nevictBus u KITJI TerutoBoi

bu6mmoreka [JOK

35 MallUHbI https://m.edso0.ru/ff0c600a

36 [uxn Kapno u ero KIT/I

37 DKoJorn4ecKne mpoodIemMbl
TEIUIOHEPTETHKHU

38 Ob6o6maromuit ypok «MoiekyispHast bubnuorexa [IOK
¢usuka. OCHOBBI TEPMOIMTHAMHUKHU https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «Monekynsipaas pusnka. OCHOBBI bubmmorexa LTOK

Y ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMHUKHU»

40 [TapooGpa3zoBaHue U KOHICHCALHUS. bubmmorexa [IOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs M OTHOCUTEJIbHAS

41 BJIAJKHOCTh BO3/1yXxa. HackieHHbIi bubmmorexa [JOK

Hyxd. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n

42 amopdHble Tena. AHU30TPOIHS bubnuoreka [IOK
CBOMWCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ffOc65f0
KkpucTayuibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBneHue M KpUCTAIIU3AIIHS.

43 VnenvHas TCHJII())Ta nnaBne}LIlHﬂ bubmmorexa [OK

s ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK

44
YPaBHEHHE TEIIIOBOTO banarca https://m.edsoo.ru/ff0c6820

45 DnekTpu3zanus Tei. INeKTPUIECKUn bubmuorexa [JOK

3apsn. I[Ba BUJA SJICKTPUUICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsiIoB

[IpoBOIHUKH, TUAIIEKTPUKH U

bu6mmoreka [JOK

46 0 OBOIHHKH. 3aKOH COXpaHe
HOMYNPOBOMTHIH i COXpateHid https://m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3apsiaa
B3aunmoneiicTBue 3aps10B. 3aKOH
47 Kymnona. ToueuHbIN DIEKTPUIYECKHAI bubnmorexa [IOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
Harnpsx€HHOCTB 2JIEKTPHUIECKOTO
48 nons. [IpuHumn cynepno3unuu bubnuorexa [JOK
SJIEKTPUYECKUX Moje. JInnuu https://m.edso0.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 moist. [Toreniman. PaszHocts bubmmorexa [TOK
' HHat https://m.eds00.ru/ff0c6f00
[IOTEHIMAIIOB
IIpoBOIHMKY U JUDIIEKTPUKU B
50 anpeK OCTaTHYECKOM HOI:J)'IC bubmorexa LOK
P ' https://m.edsoo.ru/ff0c7018
JwusnexTpudeckas IPOHUIIAEMOCTb
bu6nmoreka [JOK
51 DaexTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrus 3apsKEHHOTO bubmorexa LOK
g pa. JHep P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPA
53 JlaGopatopHas pabota "H3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa'
[IpuHIMIT 1EWCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMTMPOBAILHOTO

amnmapara, CTpyHHOro IpuHTepa.
DnexTpocTaTHYecKasl 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c72c0

3a3eMiIeHHE SIIEKTPONPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €TO
cyuiectBoBaHuA. [[0OCTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusnenue. 3akon Oma jist
y4acTKa Lenu

56

[TocnenoBarenpHOE, MapaICIbHOE,
CMCIIaHHOE COCAUHCHHEC
npoBoHKUKOB. JlaboparopHas pabota
«/3y4eHne CMEMaHHOrO COEAMHEHUS
pE3UCTOPOB»

0.5

bubmuorexka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTta 1 MOIIHOCTD IMEKTPUYECKOTO
Toka. 3akoH Jlxoys-Jlenna

3akon OMa st TOJTHO# (3aMKHYTO#)
aneKkTpudeckon nenu. Kopotkoe
3ambikanue. JlabopatopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COTIPOTUBIICHUS»

Pesepsusbiii ypok. KonTponbsHas
pabota o teme "DnekrponuHamuka’ /
Bcepoccuiickas npoBepouHast paboTa
O06o0maromuii ypok
«Jnextpoannamuka» / Beepoccuiickas
npoBepoyHas paboTa

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAS MPOBOJIUMOCTH TBEPBIX
METaIJI0B. 3aBUCUMOCThH
COINPOTHUBIICHUS] METAIIJIOB OT
teMriepatypbl. CBepXIpOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUM TOK B BaKyyMe.

62 CBolCTBA 2JIEKTPOHHBIX ITyYKOB 1
[omynpoBoAHUKH, HX COOCTBEHHAS U

63 IpUMecHas poBoAUMOocTh. CBOMCTBA 1 bubnuoreka [IOK
p—~n-niepexona. 110ynpoBoJHUKOBBIE https://m.edsoo.ru/ffOc84ae
npudOpHI
DJIEKTPUUYECKUI TOK B pacCTBOpax U
paciiaBax 3JIEKTPOJIUTOB. bubnnorexa [HOK

64 1
DIIEKTPOTUTHIECKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUYECKUI TOK B ras3ax.
CaMoCTOsITENIbHBIN U bubmuoreka [JOK

65 . 1
HECaMOCTOSTENIbHBIN pa3psal. MoiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnekTpuueckue mprudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnorexka [JOK
npumeHeHue. [IpaBuna TeXHUKT https://m.edsoo.ru/ffOc86fc
0e30MmacHOCTH
Konrponbnas padora no reme

67 «QunekTpocTartuka. [locTosHHbII 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

68 PesepBHblit ypok. O0oOmaromuil ypok 1 bubmmorexa [JOK
no temam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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11 KIIACC

KoJsnyecTBO yacon DJIeKTPOHHBbIE
[1]
‘:;n Tewma ypoka Bcero Koutpoabnsie  Ipakrueckue II/I[:;:CHHH :)lg[()l:l[;zil;feﬂbﬂble
padoThbI padoThI pecypent
[TocTostHHBIE MATHUTHI U X

1 B3auMoOcicTBHE. MarHuTHOE II0JIE. 1 bubnmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIUU
MarnuTtHoO€e noje IpOBOJHUKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «l3yuenue 1 1 bubmmorexa [JOK
MAarHUTHOTO IOJI KaTYyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHMUTHOTO TTOJIS HA
MPOBOJIHUK ¢ TokoM. Cuita Amrepa.

4 JlabopaTopHas pabota 1 1 bubnuoreka [{OK
«HccnemoBanmne neMCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIDKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas HHAYKIHs. [loTok

6 BEKTOpa MarHuTHOM uaaykuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaFHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabota
«HccnemoBanme sIBICHUS
3JIEKTPOMArHUTHON MHYKIIUU»

NuaykTuBHOCTH. SIBICHUE
camouHaykiuu. IJIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIITKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

TexHuueckue ycTpoiicTBa U ux
MPUMEHEHHUE  TTOCTOSIHHBIE MArHUTBHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTAPHBIX YaCTHILI,
WHAYKIMOHHAS M€Yb

O6o06maromuit ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAs MHTYKIHSI»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnmoreka LIOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTHOE 1oJIE.
DNeKTpOMarHuTHasi UHIYKLUs»

bubmmoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHUH.
[IpeBpateHue sHeprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanne 3aBUCHUMOCTH
Tepro/ia MaJibIX KoJieOaHui Tpy3a Ha
HUTHU OT AJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
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

OJICKTPOMAruHruTHBIC KoJIcOaHMS B
nacaJlbHOM KoJIeOaTEIbHOM KOHTYpPC.
Amnanorus MCKIY MCXaHUYECCKNMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B UACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoJieOaHusx. BeIHYKIeHHbIE
MeXaHHYeCcKHue Koyebanns. Pe3oHanc.
BriHyX/1€HHBIE 2JIEKTPOMATrHUTHBIE
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYyCOUANbHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIIUTYTHOE U
JICHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIponssozactso,
nepejaya v norpedieHne
JIEKTPUYECKON IHEPTUU

YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE JJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHU 3JIeKTponepeaady

DKOJIOTUUECKUE PUCKU TTPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3oBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
KNU3HU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnudeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctsb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsle ¥ MPOIOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBs3u. Pagmomnokarus
o5 KonTponbnas pabota «Konebanus u bubmmorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonrHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnuoreka [IOK
Todeunblid HICTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
1300paKeHU B IJIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe
28 BHyTpEHHee oTpakeHue. IIpenensHbiin bubmuoreka [JOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHS
29 Jlaboparopnas pabota «M3mepeHue bubmuoreka [JOK
[oKa3arelIs IPEeJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [ToctpoeHne n300pakeHHIA B bubmmoreka [JOK



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

nuH3e. Dopmyiia TOHKOMN JTUH3BI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300pakKeHUH B JIMH3AX»
Hucnepcus cera. ClI0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopHas
pabota «Habmonenue aucnepcuu
cBeTa»
33 Nntepdepennus creta. dudpaxims bubmmorexa [JOK
cBeta. J(udpakunonHas pemeTka https://m.edsoo.ru/ffOced22
P |y
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6mmoreka [JOK
[Tonsapuzanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckue nMpuOOpsI U yCTpoiicTBa U
YCIIOBUS UX 0€30I1aCHOT0 TPUMEHCHUS
I'paHuIBl MPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIeLIMaJIbHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. Eubs OK
NOJIMOTEeKA
37 3ameIeHre BpEMEHH M COKpallleHne 1
https://m.edsoo.ru/ffOcfad2
JUTHUHBI
DHeprus U UMITYJIbC PESITHBUCTCKOM Eub OK
. NOJIMOTEeKA
38 gacTuilbl. CBSI3b MaCChI C YHEPTUEH U 1
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI TIOKOS
KonTponbhas pabora «OnTuka. Bu6 OK
. nOIMoTeKa
39 OCHOBHI CHIETIHATTLHON TEOPUH oreka 11

OTHOCHUTCJIIBHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. opmyina [1nanka. Sneprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHUE Eu6 [TOK
HOINOTEKA
41 . A.T.
porospexra. OnrTer https://m.edsoo.ru/ffOcffc4
CrojeToBa
3akoHsI hoTodddekTa. YpaBHEHHE
42 BﬁHmTegI)Ha n(i;)l(b(bOToaq)(geKTa bubmorexa HOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosddexra
JHasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XMHYECKOE NEHCTBUE bubmorexa HOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa u
MPaKTUYECKOE MPUMEHCHHUE:
44
(dhoToseMeHT, (HOTOTATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agad mo reme «MEMEHTBI bubmmoreka IIOK
KBAaHTOBOU OIITUKU» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEI
46 Pezepdopaa o paccessHuIO 0-4acTH bubmmorexa [TOK
pROPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aroma
bubnmoreka LIOK
47 IT b
OCTYIATEL Hopa https://m.edsoo.ru/ffOdOafa
W3nyuenne u nornoiienre ¢GoTOHOB
48 I I/I);Ie exoje aTOMEIlH co H(()Il)“O OBHSI bubnmorexa [IOK
p pexon . 8 P https://m.edsoo.ru/ffOd0Oafa
SHEPTUU Ha Ipyrod. Buasl ciekTpoB
BomnHoBBIe cBoiicTBa yacTull. BoIHbI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsapao-

BOJIHOBOM AyaJInu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXJICHHOC U3TYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaAruOaKTUBHOCTHU. OnEBITH

Pesepdopaa no onpexnenenuto cocrasa

PAaAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Bnusinue
PaIMOaKTUBHOCTH Ha KUBbIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortonsl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'aMmma-uznyyeHnue

DHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, IEPCIIEKTUBHI,
9KOJIOTHYECKHUE aCIIeKThI SAECPHOM
JSHEPreTUKHU

OnemeHTapHble YacTULIbI. OTKpBITHE
No3UTpoHa. MeTo bl HaOMI0IeHUS U
pErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrasiii cton «@yHIaMeHTalIbHbIE
B3auMozeicTeua. EquncTBO
(u3nyecKoil KapTUHBI MUpa»

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTPOHOMUH. Buj
3B&3mHOTO Heba. Co3Be3aus, sipKue
3BE3/Ib], IUIAHETHI, UX BUINMOE
nemwkenne. CoilHeyHas cCUCTEMA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

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

bu6nmoreka LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeyHast aKTUBHOCTb.
Hctounuk sHepruu CoJiHIla U 3BE3]T

S7

3BE&311bI, UX OCHOBHLIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
IIOCJIEI0BATEIILHOCTU. BHyTpeHHEe
cTpoeHue 3B€31. COBpeMEHHbBIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBotounu CoJiHLA U 3BE3]

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxenue u npmxenne CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B IPax TaJaKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe n3nyyenue.
MeraranakTuka

60

61

HepemeHHHe HpO6JIeMBI ACTPOHOMUU

KontpomnbHas pabota «21eMeHThI
aCTPOHOMMH U aCTPOPUIUKN»

62

O606maromuii ypok. Poib ¢pusuku un
aCTPOHOMHUU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITMATbHON U
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJoBeKa

63

O6o0maromuii ypok. Pois 1 mecto
(U3HUKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

64

O6o06maromuit ypok. Poib




¢dusnueckoit Teopun B GopMUPOBAHUT
MpeACTaBICHUN 0 Ppu3nyeckon
KapTUHE MHUpa

Ob6o06maromuit ypok. Mecto
65 ¢bu3nvecKkoil KapTHHBI MHUpa B 001IEM
psLy COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX IPEJCTaBICHUN O IPUPOJIE

66 PesepBHbIil ypok. MaruutHoe noie.

QHGKTpOMaFHI/ITHaﬂ HHAYKIUA

PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIeIMaJIbHON TeOpuHr
OTHOCHUTENIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHThI aCTPOHOMUH U
acTpou3uku

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJ/IbTATblI 0CBOCHUSN OCHOBHOM
06p330BaTeHLHOﬁ NnmporpaMMmal CpeaHEro 0611{61"0 06p330BaHI/Iﬂ

JleMOHCTpUpOBaTh Ha NpPUMEpPAX poib W MeCTO (PU3UKU B
(hbopMHUPOBaHHHM COBPEMEHHON HAy4yHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUMH, B MPAKTHUYECKON AEATECIbHOCTH

moaeu

10.2

VY4YuTHIBaTh TPAHUIIBI PUMEHEHUSI U3yUSHHBIX (DU3MUYECKHX MOJIECIICH:
MaTepualibHasl TOYKA, WHEpIHaIbHAas CUCTeMa OTCUYETa, aOCOIIOTHO
TBEPOE TEJIO, UICATbHBIN I'a3; MOACIN CTPOCHHUS I'a30B, KUAKOCTEH U
TBEPABIX TE€J, TOYEUYHBIM DSJIEKTPUUECKUN 3aps] — IpU PELICHUU

¢bu3nvecKux 3amaq

10.3

10.4

PacniosnaBath (usmueckue sBiieHUs (IIPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOopuu
CTPOGHHS BellecTBa M  OJIEKTPOJAMHAMHKHU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMKEHUE, CBOOOJHOE MaJcHUE
TeJ, JBWXEHUE IO OKPY>KHOCTH, HWHEpIUs, B3aWMOJICUCTBUE TEJI;
nuddys3usi, OpPOYHOBCKOE JBWIKEHHE, CTPOCHHUE IKUIKOCTEH W
TBEPABIX Tell, M3MEHEeHHe 00béMa Tel TpU  HaArpeBaHHUU
(oxmakaeHWH), TEIUIOBOE paBHOBECHE, HUCIApeHHE, KOHIEHCAIUs,
MJIaBJICHUE, KPUCTAIIM3aIus, KHUIEHHUE, BIIAXHOCTh BO31yXa,
MOBBIIIIEHNUE JABJICHUS Ta3a MMPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE,
CBSI3b MEXIYy IapaMeTpaMu COCTOSIHHUS Ta3a B M30IpOIEccax;

QJICKTpU3alus TCI, B3aUMOJICHCTBHE 3apaa0B

OnuceiBaTh MEXaHWYECKOe JBIDKEHHE, HCHONb3yd (usnueckue
BEJINYMHBI. KOOPAHMHATA, IYTh, IEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tella, KWHHETHYeCKash JHEPrus,
MOTEHIMAJbHAsE JHEprHs, MexaHudeckas paloTa, MeXxaHHUYeCcKas
MOIITHOCTh; IPY OMMCAaHUM MPABUIIBHO TPAKTOBATH (PU3UYECKHIA CMBICIT
WCIONIb3YEMBIX BEJIMYMH, WX OOO3HAUEHHUS U E€JUHUIIBI, HAaXOIUTh
(GhopMyIIbl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU

BCIM4YnHaMu

10.5

OnuceiBaTh HU3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA Te€I M TEIJIOBBIC



10.6

10.7

10.8

SIBIICHUS, HWCHOJB3Yysd (U3MYECKHE BEIUYHMHBI. JaBJICHHUE Trasa,
TEMIEpaTypa, CPEAHSIS KUHETHUYECKas JHEPrus XaOTHUYECKOI'O
JBYOKEHHSI  MOJICKYJ, CPEIHEKBaJpaTH4YHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs  dHeprus, pabora Tasa,
KOA(DPUIIMEHT TOJIE3HOTrO JACHCTBUS TEIJIOBOTO JBUTATEINSI;, MPH
ONKMCAHUU PaBHIILHO TPaKTOBATh busnyeckuit CMBICIT
UCIIOJIb3YEMbIX BEIMYUH, MX OOO03HAYEHUS W CIUHMIIbI, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIONINE JAHHYIO (DHU3UUECKYIO BEIIMYUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh H3YyYCHHBIC DJICKTPUUECKHE CBOWCTBA BEINECTBA U
AJIEKTPUUYECKUE  SABJCHUSA  (IPOIECChI), HUCMONB3Yysd  (pusHuecKue
BCJIMYMHBL.  DJICKTPUYSCKHHA  3apsj],  JJIEKTPUYECKoe  MoJe,
HANPsOKEHHOCTh  TMOJIsT, MOTEHIMAN, Pa3HOCTh MOTCHIUANIOB; IPH
OIUCAHUM MPABUIILHO TPAKTOBATh (DU3UUECKHUI CMBICI HCIOJIb3YEMbIX
BEJIMYUH, WX OO0O3HAYCHHUS W CAWHHUIBI, YKa3biBaTh (HOPMYJIHI,
CBSI3BIBAIOIIME  JaHHYIO  (DM3MYCCKYI0 BEIMYMHY C  JAPYTHMH

BCINM4YMHaMn

aHAIM3UPOBaTh (U3NYECKUE TMPOLECChl U SIBICHUSA, HUCIONb3Ys
(bu3uYecKre 3aKOHBI M MPUHIIUIIBI. 3aKOH BCEMUPHOTO TsroteHus, |, |l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHMsI MEXAHUYECKOW SHEpruu,
3aKOH COXPaHCHHS MMITYJIbCa, IPUHIIUAI CYIIEPIIO3UIIUN CHJI, IIPUHITATT
paBHOMpaBUsA HWHEPUUATBHBIX CHUCTEM  OTCUéTa, MOJEKYISIPHO-
KHHETUYECKYI0 TEOPHUIO CTPOCHHS BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHel KWHETHYECKON OSHEpPruu TEIUIOBOTO JBMIKCHHS MOJICKYI C
aOCOJIIOTHOM TEMITepaTypoOl, TMEpPBBIA 3aKOH TEPMOJIUHAMUKH, 3aKOH
COXpaHEHMs DJEKTPUUECKOTO 3apsiaa, 3akoH KynoHa; mpu >ToM
pasnuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BhIpaKeHHE U yCIIoBHs (TPaHHUIIbI, 00JIACTH) TPUMEHHUMOCTH
OOBACHATH OCHOBHBIC TPUHIMIBI JACHCTBUS MalluH, TPUOOPOB WU
TEXHUYECKUX YCTPOMCTB; pa3ivyarh YyCIOBUS HX 0€30MacHOro

HCIIOJIb30BaHUS B ITIOBCEIHEBHOM KU3HU

10.9

BbINoMHATE SKCIEPUMEHTHI 10 UCCIEA0BAHNI0 (U3NYECKUX SBJICHUH U
IIPOLIECCOB € MCIIOJIB30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; NIPH
aToM (opmynmupoBark mnpoOiemy (3amady) W THIOTE3y Y4eOHOTro
JKCIIEPUMEHTA, co0upaTh  YCTAaHOBKY M3  MPEIOKEHHOTO

000py1I0BaHus, TPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

10.10

OCYHIGCTBJ'ISITI) IpsAMbI€ W KOCBCHHBIC HW3MEPCHHUA (1)I/I3I/I‘—IGCKI/IX

BCJIMYHUH, NIPU STOM BI)I6I/IpaTI) OINTUMAJbHBIA CIIOCO0 U3MEPCHHUA U



HCIIOJIB30BATh U3BCCTHBIC MCTOAbI OLICHKH HOFpCIHHOCTeﬁ I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MeEXAY (PU3NYECKUMU BEIMYMHAMHU C
HCIIOJIb30BAHUEM IMIPSIMBIX H3MEPEHUH; NIPHU 3TOM KOHCTPYMPOBATH
YCTAaHOBKY, (PUKCHpPOBaTh pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3MYeCKUX BEIMYHMH B BUE TAOIUIl U rpaduKoB, AeIaTh BHIBOABI O

pe3yiabTaTaM UCCIECAO0BAHNA

CobOmromaTeh mpaBmwia 0€30MacHOrO0  Tpylda TMpU  MPOBEICHUHU
UCCIICZIOBAaHUM B  paMKax y4yeOHOro OSKCIEPHUMEHTa, y4eOHO-
HCCIIEIOBATENBCKOM M TIPOECKTHOM JEATEIIBHOCTU C HMCIIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHble 3aa4M C SIBHO 33JaHHOM (DU3MYECKOH MOJEIBIO,
UCHONb3ys (PU3MUECKUE 3aKOHbl M NPUHIMIIBI, HAa OCHOBE aHajM3a
yCIOBHUSA  3alaud  BbIOMpaTh  (U3MUECKYI0 MOJENb, BBIICIATh
¢du3nyeckre BEIMYUHBI B (HOPMYIIBI, HEOOXOUMBIC JIJIsl €€ peIICHHUS,
IIPpOBOAWTD paCLIéTI)I U OOCHUBATH PCAJIbBHOCTH INOJTYYCHHOI'O 3HAYCHUA

(bu3nyecKoil BEIUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4Yu. BLICTpAUBATb JIOT'NM4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYUKY paCCY)KI[eHI/Iﬁ C OHOpOI;'I Ha HU3YUYCHHBIC

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/I‘I€CKI/I€ SIBJICHUA

Hcnonp3oBaTh MHpH  pelleHMM Y4eOHbIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM Il TIOHUCKA, CTPYKTYpPUpPOBaHMS,
UHTEpIIpETallMM W TPEJICTaBICHUS Y4eOHOW W Hay4YHO-TIOMYJISIPHOM
uHpOpMalUY, TMOJYYEHHON M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKU

AHAJIU3UPOBATH MOJIYHYaCMYIO I/IH(l)OpMaI_II/IIO

[IpuBoAMTE HpHUMeEpPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HayKd, OOBSICHEHHE MPOLECCOB OKPY>KAIOLIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

Hcnonp30BaTh TeOpeTUYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM
XKU3HU JUIsl o0ecrieueHns 0e30IacHOCTH MU 00pallleHnu ¢ npudopamu
U TEXHUYECKUMH YCTPOWCTBAMHM, MJISi COXpPaHEHUs 30pPOBbI U

CO6J'IIO,I[CHI/ISI HOPM 3KOJIOTHYCCKOT'O IMOBCACHUS B Oprxcanmeﬁ cpeac

PaGortarp B rpymnme ¢ BHIIOJHEHHEM Pa3MUYHBbIX COLMAJIBHBIX pOJIeH,
IUTAaHUPOBaTh  pabOTy  TPYyMIbl, PALMOHAIBHO  paclpeaesiTh
00sI3aHHOCTH W TIUJIAHUPOBATh JEATENbHOCTh B HECTaHIApTHBIX
CUTYyallMsIX, aJIeKBaTHO OILIEHMBATh BKJIAaJ KaXIOro M3 Y4YaCTHHUKOB

IPYNIBI B PEeLIEHHE paccMaTpuBaeMoi mpoOiemMbl



11 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTAThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 001ero o0pa3oBanusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb U MECTO (HU3UKH B
(OpMHPOBAaHUN COBPEMEHHOM Hay4yHOW KapTUHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TEXHOJIOTHH, B IIPAKTUYECKOU ACATEIBHOCTH
JrO/IEH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKOI KapTHHBI MUPa

VY4uThIBaTh IpaHULIbl IPUMEHEHUS U3YyUEHHBIX (PU3MYECKHX MOJEIIEH!
TOYEUHBIN IEKTPUYECKUHN 3aps, slepHas MOJEIb aTOMa, HYKJIOHHAs

MO/I€TIb ATOMHOTO si/ipa NP PEeLICHUH (PU3NUECKUX 3a]a4

11.3

11.4

PacrioznaBate Qusuyeckue siBieHust (MPOIECCH) U OOBACHITH UX Ha
OCHOBE  3aKOHOB  QJIEKTPOJMHAMUKH M  KBAHTOBOM  (PU3MKHU!
IEKTPUYECKasi MPOBOJUMOCTh, TEMJIOBOE, CBETOBOE, XMMHYECKOE,
MarHUTHOE JNEUCTBUS  TOKAa, B3aUMOJICIICTBUE ~ MAarHuTOB,
JIEKTPOMAarHuTHas WHAYKLHWSA, JEHCTBHE MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM M JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
Kose0aHWs UM BOJHBI, MPSIMOJMHEHHOE pacHpOCTPaHEHUE CBETa,
OTpaXeHHEe,  NpeloMiIeHHe,  uHTepdepeHIus,  Tudpakuus U
MoJIIpU3alusl CBEeTa, AMCIEPCUs] CBeTa, (OTORNIEKTpUUECKUil d(PexT
(boroatdext), cBeTOBOE IaBiICHHE, BO3HUKHOBEHHE JMHEHYATOTO
CIEKTpa aToMa BOJOPOJAA, €CTECTBEHHAas W  HMCKYCCTBEHHAas

PaaOaKTUBHOCTD

OmnuchiBaTh ~ M3YyYCHHBIE CBOMCTBa  BemlecTBa  (JIEKTPUUCCKHUE,
MarHUTHBIC, ONTHYECKHE, IEKTPUUYCCKYIO TPOBOJUMOCTD Pa3THYHBIX
cpen) W DIICKTPOMArHUTHBIC siBiieHHUs  (MIPOIECCHI), HCIONB3Ys
¢u3MuecKre  BENMYMHBI.  JJCKTPHYECKHH  3apsija, CHIa  TOKa,
JNIEKTPUYECKOE  HANPSDKCHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocth moteHnuanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nois, cwia Amnepa, cuina JlopeHIa, WHIYKTUBHOCTH KAaTYIIKH,
SHEPrUsl IJIEKTPUYECKOT0 W MArHUTHOTO MOJIeH, TMEePHOJ M 4YacToTa
KoJIeOaHMii B KOJICOATETbHOM KOHTYpE, 3apsi/] U CHJIa TOKa B TpoIecce
FapMOHMYECKUX  DJICKTPOMArHUTHBIX  KOJICOaHHIA, dokycHoe
paccTosHHE ¥ ONTHYECKas CWJIa JIMH3BI, MPH ONUCAHWUU IPABUIBHO
TPAaKTOBaTh (DU3WYECKUI CMBICH HCHOJNB3YEMBIX BEIUYWH, UX
00O3HaUeHHWsT ¥ EIWHUIBI, YKa3biBaTh (POPMYJIbI, CBS3IBAIOIINE

JTaHHYIO (PU3MUECKYIO0 BETUYUHY C IPYTUMH BeJIMYMHAMU



11.5

11.6

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBLIC ABJICHUSA U MPOLCCCHI, UCIIOJIb3Y
(1)I/ISI/II-I€CKI/IG BCJIMYUHBI. CKOPOCTh JJICKTPOMArHMTHBIX BOJIH, IJIMHA
BOJIHBI M YacTOoTa CBE€TA, DOHCPIrusd U HUMIIYJbC (bOTOHa, epruoag
Imojypacmnazaa, OJSHEpTrusA CBA3M AaTOMHBIX sO€p, HOPHU OIIMCAHHUU
IIpaBUJIbHO TPAaKTOBATH (1)PI3PI‘I€CKHFI CMBICJT UCITOJIB3YCMBIX BCJIWYHH,
nx 0003HAYCHUS U CIWHUIIBI;, YKa3blBaTh (1)OpMy.]IBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/ILI€CKYIO BCIMYNHY C APpYT'UMHU BCIWYWMHAMU, BIYUCIIATH

3HA4YCHHC (1)1/1314%01(0171 BCJIMYHUHBI

AnammsupoBaTh (U3MYECKHE TPOLECCHl W SIBICHHS, HCIIOJIb3Ys
¢usnveckue 3aKOHBl M NPHHOUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TAapaUIeIbHOTO COEJIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOW WHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHECHHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI ~ NPEJOMJICHHS  CBETa, ypaBHCHHE DWHINTEHHA IS
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUH, 3aKOH COXpaHEHUs
UMIYJIbCA, 3aKOH COXPAaHEHHUs DJJEKTPUYECKOrO 3apsijia, 3aKoH
COXpPaHEGHHS  MAacCOBOrO  YHMCJIa, MOCTyiarel  bopa, 3akoH
palMOaKTUBHOTO pachajga; IMpd 3TOM  pasjiuyaTh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKCHHE U YCIOBHSI

(rpaHuIpl, 06JaCTH) MPUMEHUMOCTH

11.7

OHpGI[CJI?ITI) HaIpaBJICHUC BCKTOpa HWHAYKIMU MArbvTHOTO II0JIA

MMPOBOAHUKA C TOKOM, CHJIbI AMnepa 1 CHJIbI HopeHua

11.8

CtpouTh ® ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKaJioM, TOHKOU JINH301

11.9

BoBINOMHATE SKCTIEPUMEHTHI IO UCCIEA0BAHUI0 (PUBNUYECKUX SBICHUM U
MIPOLIECCOB C MCIIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MPH
3ToM (dopMyIHpoBaTh MpodiaeMy (3amady) W THUIOTE3y YUeOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY M3  NPEJIOKEHHOTO

O6OPYI[OB8.HI/I$I, MMPpOBOAUTD OIIBIT U (bOpMy.HI/IpOBaTI) BBIBOBI

11.10

11.11

11.12

OCYHIGCTBJ'H[TI) nNpsAMbIC W KOCBCHHBIC HW3MCPCHHUA (1)I/ISI/I‘IGCKI/IX
BCJIMYMH, IIpH OTOM BBI6I/IpaTL ONTUMAIIBHBIN CIIOCO0 U3MCPCHHUA U

HUCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKH I10T pCHlHOCTCﬁ HSMCPCHHf/'I

HccnenoBaTh 3aBUCHUMOCTH (PU3MUYECKUX BEJIWYHH C HCIHOJIb30BAHHUEM
NpPSAMBIX ~ M3MEPEHUH; TMpPU OTOM KOHCTPYHUPOBaThb YCTAHOBKY,
¢buKkcupoBaTh pe3yabTaThl IOJTYYEHHOW 3aBUCUMOCTU (PUINYECKUX
BEJIMYUH B BUJIE TaOIHIl ¥ TPaUKOB, J1eaTh BHIBOJIBI 110 pe3yIbTaTaM

HUCCIICOOBAaHUA

CobOmronate mpaBuiia 0€30MacHOTO TpyAa TMpH  MPOBEACHHUH



UCCIIEIOBAaHUI B paMKax ydeOHOro OSKCIEpUMEHTa, Yy4eOHO-
HCCIIEA0BATENBCKON U MPOEKTHON JEATEIBHOCTH C UCHOJIb30BAHUEM

HU3MEPUTEIIbHBIX YCTPONCTB U 1a00PAaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHble 3a7a4M C SIBHO 33aHHOM (DU3MYECKOH MOJIEIBIO,
UCTIONB3ysl (PU3UYECKHE 3aKOHBI M TPUHIIMIIBI; HA OCHOBE aHajH3a
yCIOBHS  3ala4d  BBIOMpAaTh  (U3UYECKYHD MOJENb, BBIICIATH
(du3nueckrue BEIMYUHBI B (HOPMYIIBI, HEOOXOUMBIC NIl €€ pelIcHHS,
MIPOBOJIUTH PACUYETHI U OLEHUBATh PEATBbHOCTD MOIYYEHHOT'O 3HAUYCHUS

(bu3nYecKoil BEITMYNHBI

11.14

11.15

11.16

Pematp ~ kauecTBEeHHBIE  3aauu: BBICTpAaWBaTh  JIOTMYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJIEHUN C OMOPON HAa M3Y4YECHHBIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/I‘I€CKI/I€ SIBJICHUA

Hcnonp3oBaTe pU  pelleHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM Il IIOUCKA, CTPYKTYpPUpPOBaHMS,
UHTEpPIIpETallMM U NPEJCTaBICHUS Y4eOHOW M Hay4YHO-IIOMYJISIPHOM
uHpOpMaLUY, NOJYYEHHON M3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUECKU
aHaJIM3UPOBATh MOJydaeMyro HH(pOpMaIUIO

OOBSICHATh MPUHIMIIBI JEHCTBUS MAaLIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUA HX OE€30IaCHOr0 MCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUWCKUX U 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

11.18

11.19

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM
KHU3HU 17151 o0ecriedeHns 6€30MacHOCTH pu o0palleH!H ¢ prudopaMu
U TEXHUYECKUMH YCTPOWCTBAMHM, MJIsi COXpPaHEHUs 30pPOBbI U

coOII0ICHHSI HOPM 3KOJIOIMUYECKOT0 TIOBEJIEHUS B OKpYXKarollel cpeie

PaGorath B rpymme ¢ BBIIOJHEHHEM pPa3IWYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUpOBaTh ~ pa0OTy  TIpynmbl,  pallMOHAIBHO  pPacHpedcisiTh
0053aHHOCTM M IUIAHUPOBATh  JICATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJeKBATHO OLICHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpuBaeMoil MpooieMsl




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Kox nmpoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsieMble 3J1€MEHTHI COAePKAHUA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHUA

11

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/IbI MTO3HAHUS OKpYKaroiiero mupa. Poib
JKCIIEPUMEHTa W TEOpUHU B  MpoOLEcce

NO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pU3UKE

MonenupoBanue (U3MUECKUX SBICHUH U
nporeccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U Teopuu. ['paHulBl MPUMEHUMOCTH
¢buznueckux 3aKOHOB. [Tpunun
cooTBeTcTBUs. Ponp M Mecto Qu3uku B
(OpMHUpPOBAaHUM  COBPEMEHHOW  Hay4YHOH
KapTUHBI MHUpa, B IIPAKTUYECKON

JIeSATEIbHOCTH JII0AEH

MEXAHHWKA

2.11

2.1.2
2.1

2.1.3

###Part##KUHEMATUKA

Mexanndeckoe JBUXKCHUC. OTHOCUTENHHOCTh
MCXaHHUYCCKOIo ABUKCHUAA. Cucrema otcuéra.

Tpaexropus

[Mepemernienue, ckopocTh (CpeHssI CKOPOCTH,
MTHOBEHHass  CKOPOCTb) M YCKOpPCHHE
MaTCpPIaJ'ILHOfI TOYKH, HUX IMPOCKIHUHW Ha OCH
CHCTEMBI KOOp/IMHAT. Crnoxenue

MIEPEMELIEHUI U CIIOKEHNE CKOPOCTEN

PaBrOMEpHOE " PaBHOYCKOPEHHOE
MIPSMOJIMHEMHOE JBHKCHUE. I'paduxu
3aBUCHMOCTH KOOp/AMHAT, CKOPOCTH,
YCKOPEHUH, IIyTH u nepeMeeHus

MaTepPIaHBHOfI TOYKH OT BPEMCHH




2.2

2.14

2.15

2.16

2.1.7

CBoOoaHoOe majienne. Y CKopeHrue CBOOOTHOTO

nnaacHus

KpuBosmHeliHoe nBukeHHe. PaBHOMepHOeE
JBUYKEHUE MaTepuaibHOM  TOYKHU o
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHas
CKOPOCTb. [Iepuon u 4acToTa.

LlenTpOCTpeMHUTENBFHOE YCKOPEHNUE

Texauueckue YCTPOMCTBA! CIIHUJIOMETD,
JIBUKCHHE CHapsAI0B, LENHBIE M PEMCHHbIE
nepenadu

[IpakTnueckue paboTHI. N3smepenune
MI'HOBEHHOMU CKOPOCTH. HccnenoBanue
COOTHOULICHUSI MEXIY IyTSAMH, NPONACHHBIMU
TEJIOM  3a  IIOCJIEOBATEIbHbIE  PaBHBIC
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKCHUM C HAa4daJIbHOM CKOPOCTBIO, PaBHOM
Hy/10. M3ydeHne IBUKEHUS IIapUKa B BA3KOU
xuakoctu.  M3ydeHwe  ABWXKEHHA — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

##HPar### JMUHAMUKA

2.2.1

[TpuHIHN OTHOCHUTEIILHOCTH lNanunes.
Ilepbiii 3akoH Hprorona. HMHepuumanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHnun cyneprno3uiuu

CHJI

Bropoii 3akoH HproToHa miis MarepuanabHOM
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproTona s

MaTCpHuaJIbHBIX TOUCK

224

2.2.5

3akoH BCCMUPHOTI'O TATOTCHUS. Cuna TShKeCTH.

IlepBas kocMudeckast ckopocTs. Bec Tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHS
CKOJIb)KEHUSI W CWIa  TpPEHUA  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS



IIpH ABMKCHHU TCJia B JKUAKOCTHU UM ra3c

2.2.7

2.2.8

2.2.9

HOCTynaTeHBHOC U BpalIaTCIIbHOC ABHUIKCHUC

a0COJIFOTHO TBEPIOTO TEJa

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpalllEHUS.
[Inedo cunbl. YcnoBus paBHOBECHS TBEPAOTO
tena B UCO

TexHudyeckue  yCTpOMCTBA:  IOJIIUIIHUKH,

JABMXXCHUC NCKYCCTBCHHBIX CIITYTHHKOB

2.2.10

[Ipaktuuyeckue pabotel. M3yuenue nBUKEHUS
Opycka 10 HAakKJIOHHOH IIJIOCKOCTH MOJ
JeicTBUEM HECKOJIbKUX cuil. MccaenoBaHue
3aBUCUMOCTH CHWJI YIIPYTOCTH, BO3HHKAIOMIUX
B JeopMUpPYyEMOM NpPYKHUHE U PE3UHOBOM
oOpa3ue, OT BEJWYMHBI UX JedopMaluu.
HccnenoBanue yciioBuii paBHOBECHS TBEPIOIO

TCJa, UMCIOIICTO OCh BPAlllCHUA

2.3

##HPar###3AKOHBI COXPAHEHI A B MEXAHUKE

I/IMHy.]IbC MaTepHaanoﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUaJbHBIX ToueK. WMIynbc cuiabl U
M3MEHEHNE UMITyJIbCca Tela
2392 3akoH coxpaHeHus umnyinsca B HCO.
o PeakTuBHOE nBUXKEHME
2.3.3 PaGora cubl
2.34 MomHOCTb CUJIBI
235 Kunernueckast 3Heprus MaTepruaibHONW TOYKHU.
o TeopeMa 0 KHHETHYECKOW YHEPTUH
[TorenumaneHas »Heprusa. lloreHumanbHas
236 SHEprus yIpyro nepopMUpPOBaHHON
o npyxuHnbl. [loTeHuunanbHas >SHeprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU
[loTeHuManpHple ¥ HENMOTEHLHMAIbHBIE CHUJIBL
237 CBs3p  pabOTHl HEMOTEHIMAJIBHBIX CHI C

N3MCHCHUECM MEXaHHYEeCKOMH OHCPIrun

CHCTCMBI TECII. 3akoH COXpaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8

Yopyrue u HeyIpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuuyeckue ycTpoicTBa: JIBUKEHUE DAaKeT,

BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne pabotTel. V3yueHue CBs3U
CKOpPOCTEM Tel IpU HEYNpyroMm yaape.
HccnenoBanme cBsizu  pabOTBl  CHIIBI €

H3MEHEHHEM MEXaHHYeCKOM OHEPIrum Te€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.11

OcHOBHBIE MOJIOKECHHS MOJIEKYJISIPHO-
KWHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. Juddysus. Xapakrep IBUKCHUS U

B3aHMOﬂeﬁCTBHH qaCTul BCUICCTBa

3.1.2

Mogenu CcTpoeHusi Ta30B, KUIKOCTEH U
TBEPABIX Tel W OOBSCHEHHE  CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX MO,Z[GHGI;'I

3.1.3

3.14

Macca wmonekyn. KonnyecTBo —BelecTBa.
[TocTostnHas ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mopgens  upeanbHoro  rasa.  OcHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TEOpPUU U/I€aJIbHOTO ra3a
AOcoroTHasl TeMIiepaTypa Kak Mepa CpeaHeit
KMHETUYECKOM PHEPIHH TEIJIOBOIO JIBUKEHUS
ygactul rasza. [lIkama temneparyp KenbBuna

VpaBuenue Kianelipona — MeHneneesa.

3akoH /lanbToHa

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOI_[CCCBI B NICaJIbHOM
ra3e C HOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.

M30TEpMa, U30X0pa, u300apa

3.1.9

TexHuueckue  ycTpoHcCTBa: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

[Ipaktrueckue paboTel. M3MmepeHne wmacchl
BO3/lyXa B KJIaCCHOM KoMmHate. MccnenoBanue
3aBUCUMOCTH MEXIy apaMeTpaMH COCTOSHUS

Pa3peKEHHOTo rasa

OCHOBbI TEPMOJNHAMUKN
TepmonuHamuueckas cucrema. BHyTpeHHsA
SHEpPrus TEPMOAMHAMHYECKOM CHCTEMBI U
CrocoObI €€ M3MEHEHUS

KomnnyectBo Temnorsl u padora. BayTpenHss

OHEPIUs OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael  Temmonepenayu: TENIONPOBOJAHOCTD,
KOHBEKIHUs, M3JIydyeHHe. TerioéMKOCTh Tena.
VYienpHass TemIoEMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIUIOTHI IIPH TCILIONCPECaAAUC

3.2.4

3.25

3.2.6

[TepBsiii 3ak0H TepMoarHAMUKH. [IpuMeneHue
[IEpPBOTO 3aKOHA  TEPMOJIUHAMUKH K
n3onpotueccam. ['paduueckas uHTEpnpeTanus

paboThl Taza

TermoBble MamuHbl. [IpuHIMIBL EWCTBUA
TeIUIoBbIX MamuH. [Ipeobpa3oBanus sHEPTrUu
B TemwioBbiXx MammHax. KoapounueHt
nojesnoro  aeiicteus  (mamee —  KIIM)

temioBoi mamuHebl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocts  mporeccoB B MPHPOJE.
TenoBbie JIBUTATEIH. DKOJIOTHYECKUE

HpO6J’IeM]':>I TCIIOOHCPICTUKHN

3.2.7

Texuuueckue YCTPOMICTBA: JIBUraTelb
BHYTPEHHETO CrOpaHus, ObITOBOM

XOJIOAUJIbHUK, KOHAUIIHUOHED

3.2.8

[IpakTuueckue padotsl. 3mepenue yaenpHoOM

TEIUIOEMKOCTH

3.3

##H#Par### AT PET ATHBIE COCTOSHUSA BEILHECBA. ®A30BBIE

I[NEPEXO/IbI




4.1

331

3.3.2

[TapoobOpa3zoBanue u koHAeHCanus. Mcmapenue
u KUTIECHHUE. VYV nenvHas TEIUI0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPaTyphbI

KHIICHHUA OT JaBJICHUA

AOCOII0THAST W OTHOCHUTENIbHAS BIIAXKHOCTh

BO3ayxa. HachlllieHHbIN map

3.3.3

3.34

TBépaoe TEJIO. Kpucrannuueckue u
amop(dHble Terma. AHHU30TPONUS CBOWCTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL

CoBpeMeHHbIE MaTepUaJIbl

[l1aBnenne u KpuctauMsauus. Y aeabHas

TCIJII0TA I1JIaBJICHHUA. Cy6J’II/IMaI_II/Iﬂ

3.35

3.3.6

ypaBHCHI/IC TEMI0BOro OajgaHca

TexHudeckue yCTpOMCTBA: THUIPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUHU
IIOJIyYEHUSI COBPEMEHHBIX MAaTE€pHaJIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOTUH

3.3.7

41.1

IIpakTuueckue padoTHI. H3mepenne

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA
###Par## O JIEKTPOCTATUKA

DnekTpuzanus Ten. DieKTpudeckui 3apsi. Jpa

BU 1A DJICKTPUUICCKHUX 3apsa10B

412

[IpoBoiHMKH, JIABTIEKTPUKA Hu

TOJIYIIPOBOAHUKHU

413

3akoH COXPAHCHUS DJICKTPUICCKOT'O 3apdaa

41.4

B3aumopeiictBue 3apsnoB. 3akoH Kynona

4.1.5

4.1.6

DneKTpuueckoe  IOJIE. HanpsxénnocTs
3JIEKTPUYECKOIO T10JIA. [TpuHImn
cynepnosunuu.  JIuHMM ~ HaANpPsSHKEHHOCTH

QJICKTPHUYCCKOI'0O I1OJIA

PaGora cunm 3neKTpOCTaTUYECKOrO — MOJIS.

Ilorenuuman. Pa3HoCTh MOTEHIINAIOB

4.1.7

HpOBOHHI/IKI/I U JUOJICKTPUKU B IMOCTOAHHOM




4.2

JNeKTpudeckoM  mone.  Jludnmektpuueckas

MIPOHULIAEMOCTD
ONEeKTPOEMKOCTD. Kongencarop.
4.1.8 ONeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpa.
OHeprus 3apsyKEHHOr0 KOHJEHcaTopa
TexHudyeckue  yCTpPOMCTBA:  BIJIEKTPOCKOIL,
419 JNEKTPOMETP, AJIEKTPOCTATUYECKasl 3allluTa,
o 3a3€MJIEHUE JIEKTPONpPUOOpPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

#HHPar###IIOCTOSIHHBLIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CyHmICCTBOBAHHUA IIOCTOSAHHOI'O

4.2.1 3JeKTpUUecKoro Toka. Mcrounuku toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
423 DJEeKTPUYECKOe COMPOTHUBIICHUE. Y AEIbHOE
o COTMPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHoe, napaelbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyins
4.2.5
— Jlenua
4.2.6 MONIHOCTB PEKTPUIECKOTO TOKA
anekTpoaBmkymas cuia (manee — DJIC) u
497 BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHHKA TOKA.
o 3akon Oma Ui  momHOW  (3aMKHYTOM)
anekTpuueckoil enu. Koporkoe 3ampikanue
DJeKTpOHHAs MIPOBOJIUMOCTh TBEPABIX
128 METAJUIOB.  3aBHUCHMOCTb  COIIPOTHBIICHUS
o METaJIOB oT TEMIEPATYPHI.
CBepXIpoBOIMMOCTh
429 OnekTpuyecknii TOK B Bakyyme. CBolcTBa

OJICKTPOHHBIX ITYYKOB



4.2.10

[TonynpoBoaanku. COOCTBEHHAsI U PUMECHAS
IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBogHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKUH  TOK B DJICKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOITHAITHS.

DIIEKTPOIN3

4.2.12

4.2.13

4.2.14

11 KJIACC

DIIEKTPUUYECKUI TOK B raszax.
CaMoCTOSATENBbHBIT M HECAaMOCTOSITEIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITEIBHOTO

paspsaa. Monnus. [1nasma

Texauueckue YCTPOUCTBA:! aMIIepMeTp,
BOJIBTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BaKyyMHBII JO/L,
TEPMHUCTOPBI " (boTope3nucTopsl,

HOJIYHpOBOZ[HI/IKOBBIﬁ Auona, raJlbBaHHUKa

IIpakTuueckue paboTHI. N3yuenue
CMELIAHHOT'O COEIMHEHMS PE3UCTOPOB.

N3smepenne DOJIC ucCTOYHMKA TOKAa U €r0
BHYTpEHHero comnpotusieHus. Habmonenue

QJICKTPOJIN3a

Kon Koanposepsiemoro

pas3aelia 3JJEMEHTA

HpOBepﬂeMue JIEMEHTBI COACPKAHUA

4 SJIEKTPOAMMHAMUKA
##HPart#M AT HUTHOE I1OJIE. O9JIEKTPOMATHUTHAA UHAYKIA
[ToctosnHbie MarHuThl. B3anmoneiicTBue
431 IIOCTOSIHHBIX MarHUTOB
4.3 MarnutHoe 1one. Bektop MarHuTHOM
432 nHaykuud.  IlpuHnoun — cynepnosunuu.

Jluanm MaruuTHOM uWHAyknuu. KaptunHa

JUHUM  MAarHuTHOW  MHAYKUHAH  MOJIS



IIOCTOSIHHBIX MAarHuTOB

MarauTHoe TMoJje MPOBOJHHUKA C TOKOM.
KapTuHa nuHME 1078 JJIMHHOTO IPSIMOIO

IIPpOBOAHHMKA M 3aMKHYTOI'O KOJBLEBOI'O

433 MPOBOJIHUKA, KAaTYIIKU C TOKOM. OmbIT
Opcrena. BzaumoeiicTBre MpoOBOJHUKOB C
TOKOM
4.3.4 Cuiia Amriepa, e€ MOJTyJib M HalpaBJICHHUE
Cuna JlopeHia, e€ MOyJIb ¥ HalpaBJICHHE.
JIBrokeHue  3apsUKEHHOW — YacTUIbl B
435 OIHOPOJHOM MAarHUTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON MHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIMH
O/C nnaykuuu. 3aKoH 3JI€KTPOMarHUTHON
438 unnaykuun Gapanes
Buxpesoe anektpuueckoe mone. IJC
WHAYKIIAA B TIPOBOJHHUKE, IBUXKYIIEMCS
439 MOCTYNAaTeNbHO B OJJHOPOJAHOM MarHUTHOM
oJie
4.3.10 [IpaBusio Jlenia
NHayKTUBHOCTB. SIBI€HME CAMOMHAYKIWH.
43.11
S/1C camonHIyKIIMH
DHeprusi MarHUTHOTO TIOJsI KAaTYIIKH C
4.3.12
TOKOM
4.3.13 OJNEeKTPOMAarHUTHOE T10JIE
TexHuueckue yCTPOMCTBA:  IOCTOSIHHBIE
MarHuThl, AJIEKTPOMATrHUTHI,
43.14
3JIEKTPOJBUTATEIb, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeYb
[IpakTnueckue paboTHL. N3yuenne
4315 MarHUTHOTO TOJsSI KaTyIIKHU C TOKOM.

UccnenoBanne JOeWCTBUS  ITOCTOSHHOIO

MaravTa Ha paMKy C TOKOM. HccnegoBanue



SABJICHUSA SHCKTpOMaFHPITHOﬁ HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

#HHPart#MEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

KonebarensHass cucrema. CB0oOOIHBIE
konebOanus. [apmoHHMuUeckue KoJaeOaHus.
[lepwion, uacrtora, amIuMTyaa ©u (dasa

KOJIeOaHu

[IpyxvHHBIA MasATHHK. MaTeMaTH4eCcKuil

MasATHHK

513

5.14

5.15

YpaBHEHHE TapMOHHYECKHX KOJCOAHMIA.
Kunematuueckoe u JTUHAMHUYECKOE

ONIMCAaHME KOJIE0ATEIBHOTO IBUKECHUSA

[IpeBpamenue SHEPIrUH pu
TapMOHMYECKHX  KOJeOaHUsX. CBs3b
aAMIUIATYIBI KoJieOaHu HUCXOJHOMU
BEJIMUMHBI C aMIUTUTyJaMu KosieOaHuil eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiii  koHTYp.  CBOOOAHBIE
AIIEKTPOMAarHUTHBIC KOJIeOaHHS B
UJealbHOM  Koje0aTelbHOM  KOHTYpE.
AHanoruss MeXay MeXaHHYeCKMMU H
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU.

®opmyna Tomcona

5.16

5.1.7

518

3aKkoH COXpPAaHCHUA DHCPIrunu B HJCAJIbHOM

KoJ1e0aTeIbHOM KOHTYpe

BI)IHY)K)ICHHI)IG MeEXaHMYEeCKHE KOoJeOaHus.
Pe3onanc. Pe3onanchnas KpHuBasl.
BrinyxneHHBIE AJIEKTPOMAarHUTHBIE

KOoJIeOanus.

[lepemennbii  Tok.  CHHYCOWJAIbHBIN

IIEPEMEHHBIN TOK.

5.19

MOIIHOCTB MIEPEMEHHOTO TOKa.
AMIUIUTYIHOE W AEHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUA



5.1.10

5.1.11

5.1.12

Tpancdopmarop. IIponsBoacTBo, mepeaayda
U TOTpeOJIeHUE SIEKTPUUECKON >HEPruu.
DKOJIOTUYECKUE PUCKU IPHU MPOU3BOJCTBE
JIIEKTPUYECKON JHEpruu. Kynbrypa
WCIIOJIb30BAHUS AIEKTPOIHEPI U B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoiicTBa: ceiicMorpad,
INEKTPUYECKUI 3BOHOK, JVHUH

QJICKTpOoICpcaavd

[Ipaktuyeckne pabotel. MccnempoBanue
3aBUCUMOCTH HEpuoJia MaJbIX KoseOaHWH
rpy3a Ha HUTH OT JJUHBI HUTU M MAacchl
rpy3a. MccienoBanue nepeMeHHOro Toka B
Lenu W3 I0CIEJ0BATENBHO COEAUHEHHBIX

KOHACHCATOPA, KaTYHUIKHU U pE3UCTOPa

#HHPart##MEX AHMYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanunyeckue BOJIHBI, YCJIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHHe " IpOJO0JIbHBIC BOJIHBI

522

5.2.3

##HPar##H# Unrtepdepenuus u audpakuus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricora Tona. Tem0p 3ByKa

5.2
5.24

525

ONEKTPOMarHUTHHIE  BOJHBL. Y CIIOBHS
W3JIy4EHUs  AJIEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenraius BektopoB E, B u v

B SHCKTpOMaFHI/ITHOI\/’I BOJIHC B BAKyyM€

CBoiicTBa  JJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, IPEIOMIICHUE, NOJApHU3aLus,
mudpakaus, wuHTepdepenius. CKOpPOCTh

OJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne >JIEKTPOMArHUTHBIX BOJH B

TEXHHUKE U ObITY




5.2.7

[IpuHIMOBI PAaAMOCBSI3U U TEIEBUICHUS.
Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsi3HEHUE OKPY’KaIOIIEH CpeIbl

5.2.8

TexHudeckue yCTpOMCTBA: MYy3bIKaJIbHBIC
WHCTPYMEHTHI, YIBTPa3BYKOBAs
JUAarHOCTHUKAa B TEXHUKE MW MEAUIIMHE,
pazap, paavonpUEMHUK, TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

##HPar###OIITUKA

531

5.3.2

[IpsiMonuHeiHOE pacrpocTpaHEeHHUE CBETa
B OJIHOpOJIHOM cpexe. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBl OTpPAXKECHUS
ceta. [loctpoenre M300pakeHuii B TIOCKOM

3epKase

5.3.3

[penomienne cBeta. 3aKOHBI IPETIOMIICHHS
CBeTA. AOCOJIOTHBIN okKasarelib

IIpCIIOMIICHUA

5.34

[lonxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbId yron IMOJMHOTO BHYTPEHHETO

OTpaXXKCHUSA

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcust cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

Coluparoniiue ¥ pPacceMBAIOIINE JIMH3HI.
Tonkass nuH3a. DOKYyCHOE pACCTOSHUE U
OIITHYCCKas culia TOHKOU JIMH3HI.
[TocTpoenne n3o0paxkeHuii B COOUpArOIINX
U pacceuBaromMx JuH3ax. Popmyna
TOHKOW JMH3BI. YBEJIHUEHUE, JaBaeMoe

JIMH30H

Hpenenm MPUMCHUMOCTHU TCOMCTquCCKOﬁ

OIITUKH

WNnrepdepenniuss cBera.  KorepeHTHbIE
HCTOYHHKHU. Ycenosus HaOIIOACHUS
MaKCUMyMOB u MHUHHMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX



CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuuss  cBera.  udpakmuonnas

pemérka. YcinoBue HaOMIOACHHS TJIABHBIX

5.3.9 MaKCUMYMOB npu MaJcHUuN
MOHOXPOMAaTHIECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEIIETKY
5.3.10 [Tonspuzanust cBeTa
TexHuueckrue yCTpOMCTBA: OYKH, JIyIa,
¢doToanmapar, NPOSKIUOHHBIA ammapar,
5.3.11 MMKPOCKOTI, TEJIECKOI, BOJIOKOHHAS
OIITHKA, TG PaKITMOHHAS peméTka,
TIOJIIPOU T
IIpakTuueckue paboTHI. U3zmepenne
531 nokasarens mpeiomieHus. McciaenoBanue

CBOMCTB  HW300pakeHHl B  JIMH3aX.

HabGmonenue qucniepcuu cBeta

RJIEMEHTBI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunel DPUMEHMMOCTH KIIACCUYECKOU
MEXaHHKHU. ITocTynatel TEOPUHU
OTHOCHUTEIILHOCTHU: MHBApUAHTHOCTH
MOyl CKOPOCTH CBE€Ta B BaKyyMe,

NINPpUHOUIT OTHOCUTCIILHOCTHU OUHIITEHHA

6.2

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.
BaMCI[JICHI/Ie BpPpEMCHHU W  COKpalICHHUC

JUINHBI

6.3

9Hepr1/1$1 " UMITYJIbC CBO60,HHOI>'I YaCTHUIIBI

6.4

CBs3p Macchl C 3HEpPrUed M HMITYJIbCOM
CBOOOJHON YacTHLbl. OHEpPrus MOKos

CcBOOOIHOM Y4aCTHIIEI

KBAHTOBAS ®U3NKA

#HH#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1
711

®otonbl. Popmyiia [1naHka cBsI3M dHEPrUn
¢boTOHA C ero 4YacToTo. DHeprus u

UMITYJIbC GOTOHA




7.1.2

OTtkpeiTHE U HccaenoBanue Gortodddekra.
Omeritet - A CroneroBa.  3aKoHbI

dhoToarddexra

7.1.3

YpaBHeHue OUHIITENHA IS
¢doroaddexra. «KpacHas rpaHHIa»

dhoTodrddexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHudeckue yCTpoucTBa: (POTORIIEMEHT,
¢dboTonaTUuK, COJIHEYHAs Oarapes,

CBETOIUO/I

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUE ATOMA

Mopens atoma Tomcona. OnbITE
Pezepdopaa o ucciie10BaHNI0 CTPOCHUS

aToMa. HnaHeTapHaa MOJCJIb aTOMAa

[TocTynatel bopa. N3nyyenue 51
norjomeHue (HOTOHOB TMpH  MEpexoje
aTOMa C OJHOIO YpPOBHS DSHEPIMHM Ha
npyroil. Buasl cnektpoB. CriekTp ypoBHEM

SHEPrUM aToMa BOJIOPO/Ia

BoaHoBEIE cBoWicTBa 4acTul. BoOJHBI 1e
bpoiins. KopnyckynspHo-BOIHOBOMI
nyamusM. Judpakuus 3IEKTpOHOB Ha

Kpucrajuiax

7.2.4

CrnoHTanHOE U BBIHYXXJICHHOC H3JIYUCHHUC.

YcTpoicTBO U PUHLIKIT PabOTHI Jiazepa

7.2.5

TexHu4eckue yCTpONCTBA. CIEKTPaJIbHBIN
aHaiu3 (CMEeKTPOCKOI), Jia3ep, KBaHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuyeckne  paborel.  HaOmonenue

JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoasl HaOMOAEHUS W  PETUCTPANH

QJICMCHTAPHBIX YaCTUL]



7.3.2

OTKpBITHE  PAAMOAKTUBHOCTH.  ONBITHI
Pesepdopna mo ompeneneHuro cocraBa
paauoakTuBHOrO  M3nmydeHus. CBoiicTBa
anb(da-, Oera-, raMMa-u3ryueHus. BiusHue

PaAOAKTUBHOCTHU HA JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

OTKppITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnas moxmens sinpa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4HCIO

sapa. M3oronsl

Anwda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIA  Oeta-pacman.  [amma-
U3JTyYCHHE. 3akOH  paJAMOaKTHBHOI'O

paciiaaa

7.3.5

7.3.6

7.3.7

OHepruss  CBS3M  HYKIOHOB B spe.
Snepubie cuibl. Jlegekt Macchl siapa
SAnepuele peakuuu. J[leneHne U CHUHTE3
Anep

Snepusiii peaxTop. TepmosinepHbIit
cuHre3. [IpoGneMbl ¥  NEPCHEKTUBBI
SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYECKHe

ACIICKTHI ;mepHoﬁ 9HEPTCTUKU

7.3.8

9HeMeHTaprIe YaCTHUIIBI. OTKpLITI/IC
IIO3UTPOHA. q)yHI[aMeHTaHI)HI)IG

B3aUMOACHUCTBUS

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwibcOHa, sAEepHBIA peakTop,

aroMHas oom0Oa

7.3.10

HpaKTI/I‘ICCKI/Ie pa6OTBI. I/ICCJICI[OBaHI/Ie
TPEKOB HacCTHIL (1'[0 TOTOBBIM

¢dororpadusim)

8.1

OJIEMEHTBI ACTPOOU3MKHA

Bun 3B&é3gHoro neba. CosBe3mmsi, SpKue

3BE31bI, IJIAHETHI, UX BUJNMOE ABHKCHUE

8.2

Conneynas cucteMa. IlnaHeTel 3eMHOMU



TPYIIIIEBL. IInaHEeTHI-THTAHTHI n nux
CIIYTHUKH, KAPJHUKOBBIC IIJIAHCTHI. Marisle

Testa CoOMHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Connne, ¢ortochepa wu  armocdepa.

ConHeyHasi akTUBHOCTb
Wctounuk sneprun CosiHa U 3BE3]1

3BE3/1bI, HMX OCHOBHBIE XapAKTEPUCTUKHU:
Macca, CBETUMOCTb, PajJHyC, TEMIIEparypa,
)50, B3aUMOCBSI3b. Huarpamma
«CIEKTPAJbHBIA KJIacC — CBETHUMOCTBY.
3BE3apl  IVIABHOM  I10OCJIEIOBATEIILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» ISl

3BE3]] TTIABHOM IOCICA0BATEILHOCTH

###Par###BHyTpeHHee  cTpoeHue  3BE3.
CoBpemeHHbIE IIPEACTABIICHHS 0
npoucXokaeHu u sBomorun ConHIa U

3BE3. DTarbl )KU3HA 3BE3]I

Mueunbii  Ilyte — Hama [anaktuka.
CnupanbHas cTpykrypa  ['amakTukwy,
pacupenenenue 3BE3N, Trasa ©  IBUIM.
[lTonoxxenne wu gaBuxenue ConHua B
lanaktuke. Ilmockas u  cdepuyeckas

MOJACHUCTEMEI I aTakTUKH

8.8

8.9

8.10

Tuner ranaxktuk. PagumoramakThkn H

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTHK

Bcenennas.  Pacmmupenune  BceneHHOM.
3akoHn XaO6na. Pasz0eranue ramakTHK.
Bozpact u pamuyc BcenenHoil, teopus
bonpmoro B3peiBa. Mogens  «ropsueu
Bcenennoii». PenukroBoe nu3nydeHue

MacmrabHast ~ cTpykTtypa  BceneHHOM.

Meraranaktuka. Hepeménusie npoGieMsl

aACTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






