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IMMOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBAHMN K pe3yibTaTraM
OCBOEHHSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMMmsl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roMm deaepanbHON paboueil mporpaMmbl BOCIHTAHUS U
KOHLIEMIIUMA TpernojaBanus y4deOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra’Hu3anusax Poccuiickon denepanun, peAU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTrPAMMBI.

CopepkaHue mnporpaMMmbl 1O (QU3MKE HaNpaBiIeHO Ha (opMupoBaHHUE
€CTECTBCHHO-HAYYHON KapTHUHBI Mupa oOyuatommxcs 10-11 xmaccoB mnpu
oOyuennu ux ¢usnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPpEAMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKKE YYUTHIBAET HEOOXOAUMOCTH peaM3allid MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAy4YHbIMU Yy4e€OHbIMU mpeaMeramu. B Hel
OINpEEISAIOTCSA OCHOBHBIE LIEJIM M3yueHUs (U3UKH Ha YpOBHE CPEIHEro OOILEero
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma o (pu3MKe BKITIOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (r3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO rojiaM 00yUEHUs;

e cojepkaHue yueOHOro npeamera «Pu3nkay 1o rojaM ooydeHusl.

®duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOMABI, BBICTYyIas B
KauecTBE y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpykaroueM Mupe. LIkonpHbIN Kype GU3NKN — ccTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMIPOIIECCOB W SBIICHWH, HW3YYaeMBIX XHMHEH, OHOJIOTHEH,
busndeckoir reorpadueir M acTpoHoMHeW. Mcmonap30BaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUWA  OMNpeAeNsieT XapakTep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJOTUH B Chepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
NOJIYYEHHUS] HOBBIX MATEPHAIOB C 3aJJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydYarolmuxcs, B (pOpMUPOBAHHE YMEHUN NPUMEHATh HAYyYHbBIN
METO/1 TO3HAHMSI PU BBITTOJIHEHUH UMM YYEOHBIX HCCIIETOBAaHUM.

B ocHOBy kypca (u3uku uis ypOBHS CpEAHEro oOIero oOpa3oBaHMs
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO pacCMaTpUBaTh KakK IPUHLMIBI €0
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCA JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKH.

Hoes cenmepanuzayuu. B cOOTBETCTBMM ¢ HEW maTepuall Kypca (Qusuku
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUU, BEIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus NOpeANoaraeT HCHOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUSA
bu3ukn ¢ pa3BuUTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gu3ukm mpeamosaraer
3HAKOMCTBO C IIMPOKHAM KPYIOM TEXHHYECKHX M TEXHOJOTHUYECKHUX MPHUIIOKEHUMN
V3yYEHHBIX TEOPUU U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcss TOCPEJICTBOM BBEJCHUS DJIEMEHTOB
colepXaHus, TOCBSIIEHHBIX OSKOJOTUYECKUM IpoljeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takxke O0O0CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HopMHUpOBaHHE MPECTABICHUNA O
CTPYKTYpE TOCTPOCHUS (PU3HIECCKON TEOPHH, PO (GyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B  COBPEMEHHBIX MPEIACTABICHUSIX O IMPHUPOJE, TPaHUILAX
IIPUMEHUMOCTH TEOPUM, Uil OINMCAaHHUS ECTECTBEHHO-HAYUYHBIX SIBIICHUH W
IIPOIICCCOB).

CHUCTEMHO-/IESTEILHOCTHBIN TOAX0J B Kypce (PU3MKU peamusyeTcsl Mpexje
BCETO 3a CUET OpraHU3alMHA IKCIIEPUMEHTATBHOW ACATEIBPHOCTA OOYYarOIIHXCA.
st Ga3oBoro ypoBHSI Kypca (U3MKM — OTO HCHOJIb30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpaTOpHBIX padorT,
KOTOpBIE B TIporpamMme mo (u3uke OObEIWHEHBI B OONIUH CHUCOK YUYEHHYECKHUX
IPaKTHUYECKUX padoT. BrlgeneHue B yka3aHHOM TepedHe J1abopaTOpHBIX padoT,
MPOBOJIUMBIX 11 KOHTPOJISI M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeNbHOTO Tpollecca HUCXOMAsl M3 OCOOEHHOCTEH IUIaHUPOBAaHUSA U
ocHamieHust kabuHera Qusuku. Ilpu »>TOM obecneurBaeTCsi OBJIAJICHUE
00yJaroONMMHUC yYMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPCHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3WYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
IIPEIIIOKEHHBIX TUIIOTES.

bosibiioe BHUMaHME yIEIs€TCs PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 3aJ1a4d C SIBHO 3aJaHHOU
(GbU3UYECKO MOJIENIbIO, TIO3BOJISIIOIIME TMPUMEHSATh M3YYEHHBIE 3aKOHbl U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HMHTETpUpPYS 3HAHMS U3
pasHbIX paszaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
o0BsiICHEHHE TpPOTEeKaHUusd (U3MUYECKUX SIBICHUH M TPOIECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM i1 CUTyalud MpaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOeCledeHnI0 Y4eOHOro mpolecca 0a3oBbI ypOBEHb Kypca
¢bu3KKH Ha YpOBHE CpeHero oo1ero o0pa3oBaHus JOJDKEH U3Y4aThCs B YCIOBHSIX
IpEeIMETHOr0 KaOuHeTa (M3UKM WM B YCJIOBMSIX MHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAY4YHOIro LuKiIa. B kabunere (u3uku JOMKHO OBITH
HE0OX0MMOe JTabopaTOpHOE OO0OpYJOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme mo (Pu3MKe YIeHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
obopymoBaHue.

JleMOHCTpallMoOHHOE  000pyAoBaHHE (OPMHUpPYETCS B COOTBETCTBHHM C
OPUHLMIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TIporpamMmMe Mo (M3HKE KIIOYEBBIX JEMOHCTpAIUil MAJis
UCCIICIOBAaHMSI M3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKHX U
(yHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopartopHoe o0OOpynOBaHME [UIsl YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMILIEKTOB M OOECIIEUMBAECTCS B pacuére
OIHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4YeCKHe KOMIUICKTHI
7a00paTOPHOTO OO0OPYMOBAaHMS JOKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIOJIb30BaHUU aHAJIOIOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3KUKHU B 001IEM 00pa30BaHUHU SBIISIOTCS:

o (opMmupoBaHHE HWHTEpeca MU CTPEMJICHHS OOYYAIOIIUXCS K HAy4YHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX MHTEJUIEKTYalbHBIX M TBOPYECKHUX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (POpMHUpPOBAHHE
MCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTaTa H3YYCHHS
OCHOB CTPOEHHS MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (opMHupoBaHHE YMEHUHA OOBSICHATH SBJICHUS C MCIOJIb30BAaHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX I0Ka3aTEIbCTB;

o (opMupoBaHHE TPEACTABICHUN O ponu (DU3UKU AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH.

JlocTrkeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIoIMMUX 3a1ad B

pouecce U3y4eHus Kypca GU3NKU Ha YpPOBHE CPEIHET0 00111ero 00pa3oBaHus:



e MpHUOOpETEHUE CUCTEMBl  3HAHUU 00 00mux (bU3nIECKuX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOUAs MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJWHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHuMe yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
OOBsACHCHHS (PU3NYECKWX SBICHUW B TIPUPOAE U IS TPHHITHSI
IIPAKTUYECKUX PEIICHUM B IOBCEAHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEUICHHUS pa3IUYHbIX 3a7a4 C SIBHO 3aJlaHHOM
bu3nueckoil MOJENbIO, 3a/]ad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3nanue GU3NUECKOM MOJIENH, aJICKBAaTHOM YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (PUBUYECKUX OCHOB M MPHUHIMIOB JACHCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJAMHU CAaMOCTOSITEIBLHOIO IUJIAHUPOBAHUS U IPOBEICHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEpIpeTanuu UHbOopMaIuy,
onpeaeeHus] JOCTOBEPHOCTH MOTYYEHHOT O pe3yJIbTaTa;

e CO3JlaHUE YCJIOBHUU JIJIsi PA3BUTUS YMEHUN MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obpazoBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 10 (U3MKE TepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBIOOD
MpPOBEICHUs J1A0OPATOPHBIX PAabOT U OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIMXCH.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®duznka — Hayka o mpupoje. HayuHble METOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Ponp JKcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHHUS IPUPOIBL
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (U3MUECKUX SIBJICHUA M IpoueccoB. HaydHble rumotesbl.
®duznyeckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHLMTO COOTBETCTBUA.

Pons u Mecto ¢uszuku B (HOPMUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele W UHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBIWKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBHKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemeltienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaibHOW TOUKH, UX MPOEKIMU HA OCHU CHUCTEMbl KOOpPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTE.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE IMpsAMOJIMHEHHOe nBuxkeHue. ['paduku
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHS, IyTH U MEepEeMEIICHUs
MaTepHATBbHONW TOYKH OT BPEMCHH.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

KpuBonuneitnoe  nwxkeHue. J[BMKeHHE  MaTepUaIbHOM  TOYKH  IIO
OKPY>KHOCTH C ITOCTOSTHHOM 110 MOJIYJIFO CKOPOCThIO. YTJI0Basi CKOPOCTb, JINHEMHAs
ckopocTh. [lepuon 1 gactora obpamieHus. LleHTpocTpeMUTENbHOE YCKOPECHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC TIepeIauu.

Jlemoncmpayuu

Monens cucteMbl OTCUETA, WILIFOCTpAIlMs KHHEMATHYECKUX XapaKTePUCTHUK
JIBIDKCHHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TafneHue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nBmwkeHUs Tena, OPOIICHHOTO IO yIJIOM K TOPHU30HTY M
TOPU30HTAIBHO.



N3mepenune yckopeHus CBOOOIHOIO MaJeHHUS.

Hanpagnenue CKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnsle padomul

N3ydyeHne HEpaBHOMEPHOTO ABWKEHHUS C LICJBIO OINPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HccenmenoBanre COOTHOLIEHHST MEXAY HYTSIMH, NPOUIACHHBIMU TEIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU NIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne IBUKEHUA [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue nBuKeHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocutenbHOCTH  [ammnes.  IlepBeid  3akoH  HproToHa.
HMHepunaibHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUIS MaTepuaIbHOM TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTepUaIbHbBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHUS U cuiia TpeHus nmokos. Kosdduiument tpenusi.
Cuita cONpOTUBIIEHNUS NIPU IBU)KEHUU TEJA B KUIKOCTH WIIH Tas3e.

[ToctynaTensHOe U BpalaTeabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. Ilmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBiienue nHepUU.

CpaBHEHME MacC B3aMMOJACUCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CrnosxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABbEME U TAJCHUH.

CpaBHEHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabonul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
PE3MHOBOM 00pasiie, OT X JepopmMaliuu.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJa, HWMEIOIIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIBHBIX TOYEK.
NMnynbc Cuibl U M3MEHEHHME MMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Pabota cuiibl. MOITHOCTD CHUJTBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KMHETHUYECKOU SHEPTUMU.

[TorennumanbHas SHEPTUSL. [TorenuuanbHas DHEPIUs yIIpyro
nehopMupoBaHHONW  TNpyXwWHBL.  [loTeHIManmpHas SHEpPrus Tejda  BOJIU3H
MOBEPXHOCTH 3€MIIH.

[loTeHUMaIbHBIE W HENOTECHUHUAJIBHBIE  CHJIBI. CBsi3b  paboOTHI
HETMIOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

[lepexoa MOTEHIIUATBEHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3yyenue aOCOIIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHUEM MEXaHUYECKOW DHEPruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MousiekyasipHas pu3uka 1 TEPMOAHUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBIKEHUS U
B3aUMOJICMCTBUSA 4YacTUI[ BelIeCTBA. MOJAENM CTPOCHUS Ta30B, XUJIKOCTEU H
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojelnell. Macca u
pa3zmepsbl Mosieky. Kommuectso Beniectsa. [locrossanas ABorapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nzMmepenue. lllkama Temmneparyp
Lleabcus.



Mopens  upeanpHOoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACANBHOrO raza. AOCOMIOTHAs TemrmepaTypa Kak mepa
CpeIHEe KHWHETUYECKOW BSHEpPruM TEIUIOBOro ABMKEHUS vactul raza. l[llkama
temriepatyp KenbBuna. ['a3oBeie 3akoHBI. YpaBHeHHne MeHeneeBa—KnaneipoHa.
3akoH [lansToHa. M30omponeccsl B HACANBHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuuecKkrue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUMN.

OmnpITel 110 MU Py3un KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJIEVCTBHS.

Mopaenp, HuIIoCTpUpyronias IpUpoay AaBiICHUS I'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HJICAJIbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK/Ty ITapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamuKu

TepmoauHaMuueckass cucreMa. BHYTpeHHSSI 3HEprusi TEpMOJUHAMUYECKON
CUCTEMBI U cIoco0bl €€ n3MeHeHus. KoianuecTBo TemnoTsl U padoTta. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HWJCAJIbHOrO  rasza. Buabl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMSI, U3JIydeHHE. Y AeNIbHAs TEIIOEMKOCTh BEILECTBA.
KonndecTBo TEMI0THI pH TEIJIONepeaye.

[Tonssitue 006 amuabatHom mponecce. [lepBblif 3aKOH TEPMOJWHAMUKH.
[TpumeHeHre TepBOro 3akOHa TEPMOJMHAMUKM K H3ompoueccaMm. ['paduueckas
UHTepIpeTanus paboTsl rasa.

BTopoii 3akon TepmoauHamMuki. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IC.

TemnoBele ~ MammHbl.  [lpuHOMIBL  JEHCTBUS  TEIUIOBBIX  MAIIMH.
[TpeoOpa3oBanus »HEpruM B TEIUIOBBIX MamuHax. KoapduuueHt mnone3Horo
neiictBus temoBod MamuHbl. [lukn KapHo u ero koaguuueHT Mnone3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMBI TEIUIOIHEPT€TUKH.



TexHuuecKkue yCTpOWCTBA W NPAKTUYECKOE TNPHUMEHEHHME: JIBUTaTelb
BHYTPEHHETO CTOpaHusi, OBITOBON XOIOAMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruM Tejla IMpPHU COBEPIICHUU pabOThI: BBLIET
npoOKu u3 OyTBUIKM MMOJ JIEHCTBUEM CXATOro BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

W3meHeHue BHYTpEHHEH SHEpPTUH (TeMIlepaTyphl) Tea IMpH Terionepeaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenu napoBoi TypOUHBI, ABUTATENs] BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eéeuyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTEJIbHASL BJIAXXHOCTh BO31ayXa. HacelmeHHbld map. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucramimyeckue u amopubie Tenaa. AHU30TPONUS CBOWCTB
kpucramwioB. JKunkue xpucrawisl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUCTAJUIM3alMs. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHHUUecKHue YCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEpUaJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBILICHHBIX NTAPOB.

Kunenue npu nOHM>KEHHOM JaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

M3MepeHne OTHOCUTENIBHOM BIaXKHOCTH BO31yXa.

Pa3znen 4. JinekTrpoauHaMuKa
Tema 1. Inekmpocmamuka
Onekrtpusanus Ten. ONEKTpUYEeCKud 3apsan. JlBa BHIA DIEKTPUUYECKHUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKUA W IOJYIPOBOJHUKH. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmopneiictBue 3apsanoB. 3akoH Kymona. ToueyHbIN 3IEKTpUUECKUI 3apsil.
Onekrpuyeckoe nose. Hampsok€HHOCTh  anekTpudeckoro mnoss.  [IpuHnwmn



CYyHEPHO3ULIMM 3IEKTPUUECKUX MOoJeH. JIMHNM HanpssKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

Pabota cun anextpoctaTudeckoro mous. [lorennnan. PasHOCTh MOTEHIIMATIOB.
[IpoBOOHUKH W JHUAJEKTPUKKA B BJIEKTPOCTATHUECKOM Toie. [luanexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOoCcTh. KoHeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHE: DIIEKTPOCKOII,
JIIEKTPOMETP, IJIEKTPOCTaTUUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpPHOOpOB,
KOH/JICHCATOp, KOMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DJIEKTPOMETPA.

BzauMoieiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHACHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IoCTOAHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LETu.

ONEKTPUYECKOE CONPOTUBIICHUE. YJEINbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomrHOCTD
AJIEKTPAYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUja U BHYTPEHHEE CONPOTUBIICHHWE WCTOYHHMKA TOKA.
3axon Oma 151 TOJTHOM (3aMKHYTOM) 5ieKTprudeckoi nenu. KopoTkoe 3aMbikaHUeE.

DJIEKTpOHHAas  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpOBOTHUKHY. Cob6cTBeHHas u pUMecHast MIPOBOAUMOCTD
NoJIypoBOJHUKOB. CBoiicTBa p—n-nepexojia. [loynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIjiaBax  AJIEKTPOJUTOB.
DIIEKTPOJINTHYECKAS JUCCOIUALMS. DIEKTPOIIU3.



Onektpuyeckuid TOK B raszax. CamMoOCTOSATENbHBIM M HECAMOCTOSTEJIbHBIN
pazpsaa. Monuus. [1nazma.

TexHUUeCKHMEe YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETP, PEOCTaT, MCTOUYHUKH TOKa, DSJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHO,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOJHUKOBBIN THO/, rajbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUSL.

3aBUCUMOCTb COIIPOTHUBIICHHSI LHAJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAH MONIEPEYHOr0 CEUYECHUS U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHne dIEKTPOABMXKYIIEeH Cuibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJIUMOCTb BO3IyXa.

OAHOCTOPOHHSAS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue cMenaHHOro COEAMHEHNs PE3UCTOPOB.

M3MepeHne 3JeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBJICHUS.

HaOmronenue snexkrposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBIISIETCS C
y4E€TOM COZAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTEMaTUKH,
OMONIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SBJICHHE, HAy4HbIM (hakT, runoresa, (Qunmyeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxka: pelleHWEe CUCTEMBbl ypaBHEHUM, JUHEWHas (yHKIMS,
napabona, rurnepooia, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPTraHUW3MOB (BUbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsL MAcCa, TEIJIOBBIE CBOWCTBA TBEPBIX TEJ, )KUJIKOCTEH U Ia30B,



JIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIMTHYECKAss  JIUCCOLMALu,
rajgbBaHUKA.

l'eocpaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBHKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHKE, IOJUIMIIHUKHA, HCIOJB30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIrHE), JIBUraTeilb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, OBITOBOI XOIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHHsSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYHHBII IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC pUOOPBHI,
3NEKTPOOCBETUTEIBbHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Paznen 4. JDiaekTpoaMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHME  IMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM WHAYKIMHU. [IpuHIuMn cynepnosuunu
MAarHuTHBIX TOJeW. JIMHMM MarHMTHOM MHAYKUMU. KapThHAa JWHWKA MAarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarsutHOE 1IOJIE TPOBOJHMKA € TOKOM. KapThHa JMHMI WHIYyKUWAN
MarHUTHOTO TOJIS JUIMHHOTO MPSAMOr0 NPOBOAHMKA M 3aMKHYTOI'O KOJBLEBOIO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonencTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuna Jlopenua, €€ MOoysb U HalIpaBJICHUE. [[BHKEHHE 3apsSHKEHHONW YaCTULbI
B OJIHOPOJTHOM MarHuTHOM 1one. Pabota cwer Jlopenra.

SIBmeHne DJIEKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJABMXKYINAsA CHla HWHAYKOMH. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu Papajes.

BuxpeBoe anexTpuueckoe moiie. OJIEKTPOABMKYIAs CHIA HWHAYKIUU B
IIPOBOJHUKE, JIBMKYILIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHnykTUBHOCTE. SIBI€HHME CaMOMHIYKIMHM. OJEKTPOJABMXKYINAs CHia
CaMOMHAYKIIUH.

OHeprusi MarHUTHOTO ITOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, SJIEKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTAapPHBIX
YaCTHL], UHIYKIIHOHHAs 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMM MarHATHOT'O ITOJISL.

B3anMopeicTere AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHuE 3JIEKTPOMAarHUTHOM UHTYKLIHH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

M3y4yeHne MarHuTHOTO IOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eHCTBYS IOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKLIHH.

Paszgea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbLE KONEOAHUA

KoneGatenbnass  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHMS.
["apmonunyeckue konebanus. [lepuona, vacrtora, amrumryga u (aza KoseOaHUI.
[IpyXVHHBIN MassTHUK. MareMaTu4eCKUil MasiTHUK. YPaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIeOaHUSX.

Konebarenpubiii KoHTYp. CBOOOIHBIE AIEKTPOMATrHUTHBIC KOJICOaHUS B
UJCATHPHOM KOJICOATEIbBHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWYCCKUMU U
AJIEKTPOMArHuTHBIMU KoJiebanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
DHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanusi. Pezonanc. BeiHy X 1€HHbBIE 3JIEKTPOMAarHUTHEBIE KOJICOaHMS.

[lepemennplii TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHHUSL.

Tpanchopmarop. IlpousBoacTBo, nepeaavya U MOTpedICHUE ANEKTPUUECKOM
HHEPrur. DKOJOTHUYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KynbTypa
WCIIO0JIb30BaHUs JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: SJICKTPUUECKUIMA
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TUHUU SJIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATENbHOW CHUCTEMBI (TIPY>KUHHBIN WIIH
MaTEeMaTUYECKU MasITHUK).



HaGmtonenue 3atyxaronmx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUI.

HaOmronenue pe3oHanca.

CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA M HAINIPSKEHUsI OT BPEMEHH) AJIs
AIIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc mnpu 1OCIENOBATENBHOM COEAWHEHHHM PE3NUCTOPA, KAaTYIIKH
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenp TMHUY JIEKTPOIIEPEAAYH.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanne 3aBUCMMOCTH TEPUOJIa MaJbIX KOJeOaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKA B LENH W3 IOCIENOBATENBHO
COECIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUNHbLIE 6OJIHbL

Mexannueckne BOJIHBIL, yclnoBHs pacrpoctpaneHud. Ilepuoa. Ckopocthb
pacnpocTpaHeHuss W JJuHa BOJIHBL [lomepedHble W TPONOIBHBIE BOJIHBL.
WnuTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIEC BOJIHBI. Y CJIIOBHSI U3JIyYEHHUsI JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHE, MOJsApUu3aus, Judpakiuus,
uHTepdepeHus. CKOpocTb 37EKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI pagUOCBA3U U TeNEBUACHUA. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHU4ecKue YCTPONCTBA M MNPAKTUUYECKOE IPHUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl IMAarHOCTHMKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paguonpuéMHHUK, TeJIEBU30p, aHTeHHa, Ternedon, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue U pacCpPOCTPAHEHUE MONEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Konebmnromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKUX BOJIH.

Habmtonenue narepdpepeHnnu u nudpakiny MEXaHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmroneHne cBs3u I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYJOW U
4acTOTOM KOJIeOaHUH.



HccnenoBaHue CBOMCTB JIEKTPOMATrHUTHBIX BOJIH: OTPAaKEHUE, IPEIIOMIIEHUE,
noJsipu3anys, Tudpaxius, HHTepepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMOIMHENTHOE pacIpOCTpaHEHUE CBETAa B
OJHOPOJHOM cpene. JIyu cBeTa. ToUeUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHui B
IIJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpeaesbHBIA yroyl IOJHOTO
BHYTPEHHETO OTPaKECHMUS.

Hucnepcus ceeta. CnoxkHbIil cocTaB Oenoro cBera. LIBerT.

ColOuparome U pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHOE
paccTOsTHUE M ONTHYECKas CHila TOHKOW JuH3bL [locTpoeHne u3o0paxkeHuil B
coOuparIux U pacceuBarolux JuH3ax. @opmyna TOHKOW JIMH3BL. YBEIUYEHHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl MNpUMEHUMOCTH TEOMETPUIYECKON ONITHUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusa HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpPEHLHOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakus cseta. [udpakuumonHas pemérka. YciaoBue HaONIOACHUA
[JIABHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspusanus cera.

TexHU4ecKue YCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHWE: OYKH, JIyIa,
(doToamnmapaT, NPOEKIIMOHHBIA amnmnapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITNOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMOJIMHEIHOE PpACIIPOCTPAHEHHE, OTPAXKEHUE M IMPEIOMIICHUE CBETa.
OnTuueckue nprudOpHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Mopaenn MEKpPOCKOIIa, TEJIECKOIA.

Habmonenue narepdepeHnm ceera.

Habmonenue nudpakuuu cBera.

HaOmnronenue nucnepcuu cBera.

[TosyueHue ciexTpa ¢ IOMOIIBIO IPU3MBI.

[Tosryuenue cnekTpa ¢ HOMOIIBIO TU(PPAKLIUOHHON PEIIETKY.

Habumronenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvle padomul



W3mepenue rmokazaress MpeoMICHUS CTeKJIa.
HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CHIeHUAIBHON TEOPHUH OTHOCUTEILHOCTH

['panunpl  TPUMEHMMOCTHM  KJIacCM4Yecko  mexanuku.  [locTynartsl
CIIEIMAJIBHOM TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJIYJISI CKOPOCTH
CBE€Ta B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpPAICHHE
JUTUHBI.

DHEPrust U UMITYJIbC PEATUBUCTCKON YaCTULBI.

CBs13b MacChl C JHEPrUEN U UMITYJIBCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTHUS
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. DHEPTHUs
¥ UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanre Gorodddexra. Onwitel A. I'. CToseroBa. 3aKOHBI
dotorddekra. YpaBuenue DiHmTerHa s hoTodddekra. «KpacHas rpanuia»
dboToaddexra.

JHaBnenwne cBera. OnpiThl 1. H. JIebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpUMEHEHHUe: (HOTODIIEMEHT,
dboTonaTUMK, CoIHEUHAast OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTor(PpdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPdeKTa.

CBeTonuo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[Inanerapnas wmoxpens aroma. Iloctymatel bopa. M3nydeHne u noriionmeHue
(OTOHOB MpU MEPEXO/€ aToMa C OAHOTO YPOBHSA SHEPruu Ha JApyrou. Buabl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aToOMa BOJIOPO/IA.

BonHoBble cBoiicTBa yactull. Bonuel ne bpoiina. KopnyckynsspHo-BoaHOBOM
Ty allu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3 TyUYCHHE.

TexHu4yeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIM
aHaM3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onsita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGumroienne nmHeRvaThIX CIEKTPOB U3JTyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvle padonul

HaGmronenue TMHe4aToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKa3bIBAIOIIME CII0KHOCTh CTpOeHMS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1mo  ompeneseHuro  cocTaBa
paanoakTuBHOTO Wu3nmydeHus. CBoiictBa anbda-, Oera-, raMMa-U3ITydCHHS.
BiusiHre paguoakTUBHOCTHU Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA U HeWlTpoHa. HykionHas monens siapa I'eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sijpa. M30Torsbl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacnan. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO PacIajia.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JledekT maccol siapa.

S nepHble peakuuu. Jlenenue u CUHTE3 €.

Anepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOU SHEPTETUKU. DKOJIOTUYECKNE ACIIEKTBI SIACPHON SHEPTETHUKHU.

DneMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoAecTBUA. EQMHCTBO (hr3HuecKoi KapTUHBI MUpa.

TexHU4ecKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETP, KaMmepa
Buubcona, siaepHblii peakTop, aToMHasi ooM0a.

Jlemoncmpayuu

CUéTurK MOHU3NPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

Oranbl pa3BUTHs aCTpoHOMUM. [IpuKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUM.

Bupn 3Bé3gnoro neba. Co3Be3nausi, SipKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBUYKEHUE.

ConHeuHas cucreMa.

Connue. ConneuHass akTuBHOCTh. Mcrtounuk sHeprum CosiHIA W 3BE3N.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. JMmarpaMma «CIEKTpPaJbHBIM KJIacc —
CBETUMOCTBbY». 3BE31bl TIJIABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTb» I 3BE3J TJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEEe CTpoeHue



3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BooIMU ConHIa U
3BE3/. DTambl )KU3HU 3BE3].

Mueunsiii [lyte — Hama ['amaktuka. [lonoxenune m aBmwxkeHue ConHUA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku v kBazapbl. YEpHBIEC IBIPHI B SIpax
rajgakTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xab66m1a. Pazoeranne ramakTuk.
Teopus bonpmioro B3peiBa. PETMKTOBOE U3ITydEeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAHUEM KOMITbIOTEPHBIX
TIPWIOKEHUHN TS ONIPEIeTICHUs TTOJ0KEHNS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE C0O3Be3/1Msd CEeBEPHOIro MONYIIAPUS U IPKUE 3BE3BI.

HabGmtonenus B Teneckon Jlynsl, minanet, Mieunoro Ilytu.

O600maromee MOBTOPEHUE

Ponp Qusuku © acTpoHOMHUM B IKOHOMUYECKOH, TEXHOJOTMYECKOMH,
COLIMATIbHOW M ATHYECKOH cpepax AesITETbHOCTH YETIOBEKa, POJb U MECTO (PH3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHUHE MUPA, pOJib (PU3UUYECKON Teopuun
B (GOpPMHpPOBAHUM TPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Owosoruu, XUMuH, reorpaduy U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puanMyeckas BEIUMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHECHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIE DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOA00US TPEYroJbHUKOB,
oTpe/ielIeHUE IONIA/IN IIIOCKUX PUTyp v 00bEMa Tell.

buonocusn: »nexTpudeckue SBICHUS B KUBOW MpUpPOJE, KojieOaTelbHbIC
JBWOKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMW MPHUPOJIE, ICVCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAININYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.



l'eocpaghua: wmarHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKa3aHUE 3EMIICTPSICCHUM.

Texnonocusi: JVMHWAW BJEKTpOIEpeAayd, TEHEpaTop MEPEMEHHOro0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4b, pPAAap, PAAUONPUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
CoJIHEYHas OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPE/IHEI'O OBIIIETI'O OBPA3OBAHU A

OcBoenne ydeOHOTrO mpenMera «@Du3nMKa» HA YPOBHE CPEIHEr0 OOIIETro
obOpazoBanwms (0a30BBII YPOBEHB) MOJDKHO OOCCIEYHTH TOCTHKCHHE CICTYIOIIUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHUS y4eOHOro nmpeaMera « OU3uKay JOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMUXCS PYKOBOJCTBOBATHCS
copMHUpPOBAaHHOM BHYTPECHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllNH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAAUIIUOHHBIM ILIEHHOCTSIM POCCHMCKOro OOIlEeCcTBa, pacIIMpeHUE >KU3HEHHOTO
OIbITA W OMbITA JICSITEIBHOCTH B IPOIECCE peai3allii OCHOBHBIX HaIpaBJICHUM
BOCMUTATENIbHOMN JAEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYCCKMX T'YMAHUCTUYECKUX H
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax Tpa)gaHCKOTro
00IecTBa, yuacTBOBaTh B CAMOYITPABICHUHN B 00pa30BaTeILHON OPraHU3aIliu;

YMEHHE B3aMMO/ICHCTBOBATH C COIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSAMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUMUCKOM TPAXKIAHCKON UJICHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JESITEIbHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKJIFOYAsi SCTETUKY HayYHOTO TBOPUYECTBA,
MPUCYIIETO (PU3NUSCKON HAyKe;

5) Tpy10BOT0 BOCIIMTAHMSI:



UHTEpPEC K pa3InuHbIM cdepam npodecCUOHANTBHOU JeATEILHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PHU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymel mpodeccuu 1 peaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa30BaHHIO B 00JaCTH
(bU3HKY HA IPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh DKOJIOTMYECKOW KYJIBTYpPhI, OCO3HaHHE TJI00aTHLHOTO
XapaKTepa SKOJOTUIECKHUX MTPOOIeMm;

IJIAHUPOBAHKE U OCYIIIECTBIICHUE IEHCTBUI B OKpYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS 1IeJIeH YCTOMYHUBOTO PAa3BUTHS YEIIOBEUECTBA;

paclIMpeHue OmbITa JEATEIBHOCTH HKOJOTMYECKONW HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUN TI0 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HAaHME IIEHHOCTH HAy4YHOH JESITeIbHOCTH, TOTOBHOCTH B MpOLIECCEe
u3ydyeHus: (U3UMKM  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIIbCKYIO
NeSTEeIbHOCTh UHJIUBUIYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicCTBUSA
Ba3oBble Jioruyeckue JaeiicTBUS:
CaMOCTOSITENIbHO  (hOpMynHpOBaTH W aKTyaJH3upoBaTh  Mpodiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeATh LEeNu JEATEIbHOCTH, 3a/aBaTh NapaMeTpbl M KPUTEPUHU UX
JOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHST B paccMaTpUBAEMBIX
(bU3NYECKUX SBICHUSAX;
pa3pabarbiBaTh IUIaH pELICHUsS MPOOJEMBbl C YYETOM aHaIN3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEPUaJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKU TOCIEICTBUN ACSITENbHOCTH;
KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSIX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TPOOIIEM.
Bba3oBble uccie10BaTeIbCKHE AeiCTBUS:
BJIA/IETh HAyYHON TEPMHHOJIOTHEH, KIIOUYEBHIMU TMOHSATHSIMH W METOJaMHU
bu3HYecKoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-MCCIIECIOBATEIbCKON U MPOSKTHOMN NESITeIbHOCTH
B 00ylacTu (PM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelIeHUs 3a1ad (HU3UIECKOTO COJACpKAHUS, MPUMEHEHHUIO Pa3IUIHBIX
METO/I0B MTO3HAHUS,

BIAJCTh BHJAMH JEATEIBHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETANNA, TMPEOOPa30OBaHUI0 W TPUMEHEHHI0O B Pa3IMYHBIX YUEOHBIX
CUTYaIusIX, B TOM YHCIIC TIPH CO3aHUH YICOHBIX MPOEKTOB B 001acTH (PU3NKM;

BBISIBIISATh TIPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOJUTh apryMEHTHl MJIs J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHUM, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHWS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHOMN
JESTEILHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PUUKHU;

JaBaTh OIICHKY HOBBIM CHTYAITUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B TMPAKTUYECKYI0 00JacTh
KU3ZHENIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUTrHHAIBHBIC MOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undgopmanueii:

BJIAJICTh HABBIKAMU TOJy4YeHHs] UHPOpMaUU (HU3UIECKOTO COJEPIKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBJISATh IOWCK, aHAJIM3,
CHUCTEMATH3AINI0 W WHTEPIPETAnui0 WH(POpMAIMK pa3InYHBIX BUIAOB U (GopM
IIPE/ICTABIICHHUSI,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpPEJACTBA  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3AIIMOHHBIX
3amad ¢ COONIOAICHWEM TpeOOBaHWN JPrOHOMHKH, TEXHHUKH O€30MMacHOCTH,
TUTHCHBI, PECYpCOCOCpEkKEHUS, TPABOBBIX H OJTHYECKHMX HOPM, HOPM
uH(OPMAIMOHHON O€30ITaCHOCTH;

CO3/71aBaTh TEKCTHI (PU3MUECKOr0 COJACpPKaHUS B Pa3NUYHBIX (Gopmarax c
y49€TOM Ha3HAYCHUS WHPOPMAIIUU | TIEJICBON ayIUTOPHH, BEIOMpAs ONITUMAIIBHYIO
dbopMy TIpeICTaBICHHS U BU3YyJTH3AIHH.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:
OCYIIECTBIIATH 00IIEeHNE Ha YPOKax (U3UKH U BO BHEYPOUHOU JAEATEIHHOCTH;
pacro3HaBaTh IPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsATYaTh
KOH(IJIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY 3pPE€HHUSI C HMCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAX/IOT0 YICHA KOJIJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JEATEIbHOCTHU, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JCUCTBH,
pacmpenensaTb pojd ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KA4ye€CTBO CBOErO0 BKJAJla M KaXXJIOTO y4YaCTHHMKA KOMAaHIbl B
o0muii pe3ynbTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOCKTHI, OLIEHUBAaTh UJEHU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIAITh TIO3UTUBHOE CTPATETHMYECKOE IIOBEJACHHWE B Pa3IMYHBIX
CUTYaIUsIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHAIIHATHBHBIM.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIBHYIO JCSITENLHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOpPMYyIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH PEUICHUS PAcdyE€THBIX M KaueCTBEHHBIX
3aJ1a4, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

pacuIMpsITh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEINOYTCHHI;

JieNnaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULIMHM B 00NacTu
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJ€Th HABBIKAMHM  TO3HABATENBbHON  pedJeKCUM KaK  OCO3HAHUS
COBEpLIAEMbIX JEHCTBHM M MBICIUTENBHBIX TMPOLECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHMI;

UCTIONB30BaTh MPUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYaIliH, BHIOOpa BEPHOTO
peuieHus;



yMEThb OIICHUBATh PHUCKH W CBOEBPEMEHHO IPUHUMATh pEIIeHUs IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPH aHAIW3Ee pe3yIbTaToOB
NeSATEeIIbHOCTH,

MPUHUMATH Ce0s1, TOHMMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3E pe3yIbTaToOB
JeSATCIIbHOCTH,

MPU3HABATh CBOE MTPaBO M MPABO APYTHX HA OIIHOKH.

B mpomecce mocTukeHUs] TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMMBbI
no ¢GU3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHMs Yy OOyYarolIuxcs
COBEPIIICHCTBYETCS SMOIMOHAIBHBIN HMHTEIUICKT, TIPEAMOJIar afOIIHA
c(hopMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJICTh HAIPABIICHUS Pa3BUTHS COOCTBEHHON 3MOITMOHAIBHOMN Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBATBCA K
AMOITMOHAJIBLHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMM, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEJIH U
yCIexy, ONTHMM3M, HWHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh SMOIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro IPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M COTIEPEKUBAHHMIO;

COIMATBHBIX HABBIKOB, BKIFOUAOIINX CITOCOOHOCTh BHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3pernaTh KOHPIUKTHI.

NNPE/IMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B PAa3BUTUH COBPEMEHHOW TEXHUKHU WU
TE€XHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH JIOIEH;

YYUTHIBATh TPAHMUIIBI TPUMEHECHHS M3YYCHHBIX (U3NYECKUX MOJCNCH:
MaTepualibHas TOYKa, HHEpIIHaJIbHAs CHCTEMa OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelIeHUH PU3NUECKUX 3a/1ay;

pacro3HaBath (U3UYECKHE SABJICHUS (TIPOLECCHI) U OOBSICHIATh UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJAPHO-KUHETUUYECKOW TEOPHHM CTPOECHUS BEIIECTBA U



AIIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKEHUE,
CBOOOJTHOE TaJIeHNE TEJl, IBIKCHHUE MO OKPY)KHOCTH, WHEPITHS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBIKECHHE, CTPOCHUE KUAKOCTEH M TBEPIBIX TE,
U3MeHEeHHe o0BbEMa TeN MPHU HarpeBaHWU (OXJIAKIICHHH), TEIUIOBOEC PaBHOBECHE,
WCTIapeHue, KOHJCHCAlMs, IUIABJICHUE, KpUCTAUIM3allusl, KUIICHUE, BJIaKHOCTb
BO3/(yXd, MOBBIIICHUE JABJIICHUA ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXY IMapamMeTpaMH COCTOSIHUA Ta3a B M30MPOIECCAX, DJICKTPU3ALMS TE,
B3aUMOJICCTBUE 3aPSA/I0B;

OTMCHIBATh MEXAHWYECKOE JBHKEHUE, MCIOJIb3ys (PU3NUECKHE BEITUYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYEeCKasi SHEprus, MOTEHIUAIbHAS HYHEPIusi, MeXaHUuecKas
paboTta, MexaHWYecKass MOIIHOCTh; IMPU ONUCAHUM MPABUIBLHO TPAKTOBATh
(GU3WYEeCKUl CMBICTT HMCIOJB3YEeMBIX BEIHYHMH, WX O0O3HAUYCHUS W CIWHMIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh M3YYCHHBIE TEIJIOBBIE CBOMCTBA T M TEIUJIOBBIC SIBJICHMS,
UCTIONIB3Ysl (DM3UYECKHE BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKAsi DHEPIrusl XaOTUUECKOIO JBUKEHUS MOJIEKYJ, CPEAHEKBAApaTHIHAS
CKOPOCTh MOJICKYJ, KOJHWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PUIIMEHT TMOJIe3HOTO JACHCTBUS TEIUIOBOTO JIBUTATENsA; IIPH OINKMCAHUU
NPaBWIbHO TpPakKTOBaTh (DU3WYECKUN CMBICH MCHOJIB3YEMbIX BEIMYMH, HX
0003HAUCHUS W EOUHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(u3NYECKyIO BEIUYUHY C APYTUMU BEIUUMHAM;

OIMCHIBATh U3YUYCHHBIC AJIEKTPUYECKUE CBOMCTBA BEIIECCTBA U JICKTPUUECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEIUUYUHBL: DJICKTPUUYCCKUMN 3apsij,
3JIEKTPUYECKOE T0JIE, HANPSKEHHOCTH I0JI, TOTEHIINA, PA3HOCTh MOTEHIUAJIOB;
IpH OINHCAaHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UUYCCKUH CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAUEHMs] M EIWHUIIBI; YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINC
JAHHYIO0 (PU3UYECKYIO BEJIMUYUHY C IPYTUMU BEJTUYNHAMU;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONIB3YS (PU3UUYECKUE
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMHUpHOTO Tsarotenus, I, II u 11 3akonsr HeroTOHa,
3aKOH COXpPAaHECHUS MEXAHWYECKONW OJHEPruu, 3aKOH COXPaHCHHS HUMITYJIbCa,
MPUHIMIT CYNEPHO3UIIMUA CHUJI, TPUHIUMII PABHOINPABUS HHEPIMATIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CpeAHEN KMHETUYECKOW PHEPruu TEIIOBOTO JABUKEHUSI MOJICKYII C
aOCOJIFOTHOM TeMIepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHUS
AJIEKTPUYECKOrO 3apsjaa, 3akoH KyloHa, mpu 3>TOM pa3inyarh CIOBECHYIO
GhOpMYyJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBUs (TPaHULIB,
o0acT) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHLMIIBI JEHCTBUS  MalllMH, M[pPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS HUX OE30MACHOTO HMCIIONBb30BAHUS B
MMOBCEIHEBHOM KM3HHU;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3NYECKUX SIBICHUN U
IIPOLICCCOB C HCIIOJIB30BAaHUEM IPSIMBIX W KOCBEHHBIX H3MEPEHUM, IIPU ITOM
dbopMynupoBath mpoOieMy/3amady W TUIOTE3Y Yy4eOHOro AKCIEPHMEHTA,
coOHUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO 00O0pYIOBaHMS, MPOBOAUTH OMBIT U
GbopMyIIMpPOBATH BHIBOIHI,

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYHH, IIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HCHOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MMOIPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM IMPSMBIX U3MEPEHUHM, NPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuKcHpoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUJI€ TaOnull U TpaduKOB, A€TIaTh BBIBOABI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOroAaTh mpaBmia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCICIOBAaHUN B
pamMKax y4eOHOTO DSKCHEpHMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTrO
000pyI0BaHUS,

pemarh pacuéTHbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (PU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHUs, NMPOBOJUTh PAcU€Thl M OLIEHUBATH PEaIbHOCTh
MOJTy4YE€HHOT0 3Hau€HUs (PU3MUECKON BEJIUYUHBL;

pelmaTh Ka4eCTBEHHBIE 33141 : BBICTPAUBATh JOTHYECKN HEMNPOTUBOPEUYHUBYIO
LEMOYKY PACCYKICHHM C ONOPOM HAa HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyecKue sBICHMUS;

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
Y IPEACTABIICHUS] YUYEOHOW W HAy4YHO-MOMYJSIPHON MH(POPMALIMH, IMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYYAEMYIO HH(POpMALHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHWS MO (PU3MKEe B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpalIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU
yCTPOMCTBAMM, JJIsl COXPAHEHUS 3/10pOBbS U COOJIFOJIEHUSI HOPM JKOJOTHYECKOIrO
IIOBEJICHUS B OKPYKAIOLLEH CpelIe;



paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3JIMYHbIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYNIIbl, PAaLMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBAaTHO OIIEHUBAThH
BKJIAJ] KQXKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonuy oOydenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCcTO (U3HKUA B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHM, B IMPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LEIOCTHOCTh M €IMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

YUNTHIBAaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN 3JEKTPUUECKUI 3apsi, JTy4Y CBETa, TOUEUHbII UCTOYHUK CBETA, SI€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJh aTOMHOTO siipa MpH pelIeHUuH (PU3NIEeCKUX
3az1ay;

pacrno3HaBaTh (pU3NUYECKHUE SBJICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (PM3HMKH: JIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MAarHUTHOTO IIOJNS Ha
IPOBOJAHUK C TOKOM M JIBWXKYIIUMHCS 3apsl, 3JEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, NIPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAApU3alMs CBETa, JHCIEpCUs  CBETa,
dotornexrpudeckuii 3GhexT (horoaddekT), cBeToBOE NaBlieHNEe, BOSHUKHOBEHUE
JMHENYATOro0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHAas

PaaOaKTUBHOCTD;
ONUCHIBaTh W3YUYEHHBIE CBOWCTBA BEILIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  NIPOBOJUMOCTh  Pa3jIMYHBIX  Cpel) U

AJIEKTPOMATHUTHBIE SIBJICHUS (IIPOLIECCHI), MUCIMONB3YA (U3NYECKUE BEIUUYHMHBI:
IEKTPUYECKUIN 3aps]l, CHJIA TOKA, JIEKTPHUUECKOE HaNpPsHKEHHE, JJIEKTPHUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABIKYIIAs Cuia, padoTa TOKa,
WHAYKOUST MAarHUTHOTO TMOJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, HEPIrusl 3JIEKTPUYECKOrO0 M MArHUTHOTO IMOJIEH, MEpPHOJ U 4YacToTa
KoneOaHuil B KoJjeOaTeIbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJICKTPOMAarHUTHBIX KOJeOaHUH, (OKYCHOE pacCTOSIHUE U
ONTHUYECKAasl CHUJia JIMH3bI, TPU OINMCAHUU MPABWIBHO TPAKTOBATh (HHU3HUECKUI
CMBICTT HCIOJNB3yEeMbIX BEIWYMH, WX OOO3HAYEHHsS W €JAWHMIBI, YKa3bIBaTb
(GopMyJibl, CBS3BIBAIOLIME JIAHHYIO (PU3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCHIBATh H3YYEHHBIE KBAHTOBBIC SBJICHUS M IPOLECCHL, HCIOJIb3YsI
(u3HYeCKue BEIMYMHBI: CKOPOCThb 3JEKTPOMArHUTHBIX BOJH, AJWMHA BOJIHBI U



JacToTa CBETa, SHEPTUsl M UMIYJIbC (DOTOHA, MEPHOJI TTOJTypaciaja, SHEPrus CBI3U
ATOMHBIX SIZIEp, TPU OIMUCAHWW TPABWIBHO TPAKTOBAaTh (DU3WUECKHA CMBICT
WCIIOJIb3YEMBIX BEJMYMH, WX OOO3HAUEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3WYECKYH0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISATh 3HAUCHUE (DU3UUECKON BEITUUNHBI;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI U MPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapauIeIbHOrO
COCIMHEHUS MPOBOJAHUKOB, 3aKOH Jkoyns—JIeHma, 3aKkOH 3JIEKTPOMArHUTHOU
VHAYKIWA, 3aKOH MPSIMOJUHEUHOTO PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IPEJIOMJICHHS CBETa, ypaBHeHHE OWHIITeHHa M1 horodddekra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUSA
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHsS] MAacCOBOTO 4HUCIa, MOCTynaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIBI, 00JIACTH)
IIPUMEHUMOCTH;

ONPEAETATh HAMPABICHUE BEKTOPA MHAYKIIMA MArHUTHOTO MOJISI IPOBOIHUKA
C TOKOM, cujibl AMmnepa u cuiibl JlopeHna;

CTPOUTh M ONMCHIBATH HM300pAXKECHHE, CO37aBacMOE IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 10 MCCIIEIOBAaHUI0 (DHU3WYECKUX SBJICHUN H
MPOLIECCOB C HCHOJIb30BAHUEM IIPAMBIX M KOCBEHHBIX HM3MEPEHUI: TMPU STOM
dbopMyHpoBaTh MpoOJIeMy/3aady ¥ THUIIOTE3y y4eOHOTO DKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TPEIIONKEHHOIO OOOPYIOBaHMS, IMPOBOIAUTH OIBIT U
(bopMyIIMPOBAThH BHIBOJIHI,

OCYIIECTBIISATH MPSIMBbIC U KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUUINH, ITPU
ATOM BBIOMpaTh ONTHMAJIBHBIA CIOCOO M3MEpPEHWS W HWCIOJIb30BaTh W3BECTHBIC
METObI OLICHKH ITOTrPEIIHOCTEN U3MEPEHNU;

HCCIEIOBATh 3aBUCUMOCTH  (DM3WYECKUX BEJIWYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUH: MPHU OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (HUKCHpPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCHMOCTH (DU3WYCCKUX BEIUYMH B BHUAC TAOJHIl H
rpaduKOB, I€JIaTh BRIBOABI 10 PE3yIbTaTaM MCCIICI0BAHUS;

coOroaTh mpaBuia 0€30MacHOTO TpyJa IMPH MPOBEICHUH HCCIICTOBaHHUI B
paMKax ydeOHOro JIKCIEpUMEHTa, Yy4eOHO-HMCCIeI0BATCIbCKON W IMPOSKTHOM
JEATETLHOCTH C HMCIOIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaAHUS;

pemiath pacuéTHbIC 3a7a4d C SBHO 3aJIaHHOM (DU3UYECKOM MOJICIIbIO,
UCIIOIB3Ys (DU3UYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3aJ1au
BBIOMpaTh (DU3UYECKYI0 MOJIEIb, BBIACIATh (DU3NUECKUE BEIUYHMHBI U (DOPMYIIBI,



HEOOXOUMbIE ISl €€ pelIeHUs, NMPOBOJUTh PAcU€Thl M OLIEHUBATh PEaIbHOCTh
MOJIYYEHHOT'0 3HAYEHUS (PU3HUECKON BEJINYUHBI,

penaTh Ka4eCTBEHHbIE 33Ja4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYXICHUH C OMNOpPOM HAa M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyecKue sBICHMUS;

UCIIOJIb30BaTh ~ MpU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
Y IPEICTABIICHUS YUYEOHOW W Hay4YHO-MOMYJSIPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH()OPMALINIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAIUMH, OPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MACHOTO MCIOIB30BAHUS B MOBCEIHEBHOU
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCTIONb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ut obecrieyeHus: 6€30MacHOCTH MPH OOpPAIEHUH ¢ MPUOOPAMHU U TEXHUUYECKUMHU
yCTPOMCTBAMM, JJIsl COXPAHEHUs 3/10pOBbS U COOJIOJIEHUSI HOPM 3KOJOTHYECKOIr0
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIE€ C BBHIIOJHEHUEM pa3JMYHbIX COLHUAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYNIlbl, PalUMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBaTHO OIIEHUBAThH
BKJIAJ] KQXKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumMeHoBaHuUe pa3/ieioB U TeEM

Koan4yecTBO 4acoB

JuexkTpoHHbIe (HU(poOBbIE)

Ne n/mm KonTpoJibH IIpakTH4eck
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble paboThI ue padboTbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3KKa U METOJIbl HAYYHOT'O TO3HAHHUS 2 https://m.edsoo.rt/AVIAWVNQO
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka https://m.edsoo.ru/SNO2MCWXU
2.2 Jrnnamuka https://m.edsoo.ru/RML6BX3PU
23 3aKOHBI COXPAHEHUS B MEXAHUKE 1 1 https://m.edsoo.ru/S6NRCXHA7
Hroro no pazneny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBEI MOHeKyHHpHO—KHHeTquCKOﬁ

3.1 9 1 https://m.edsoo.ru/HRGVENOPE
Teopuu
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KTL6RS9
ArperaTHble COCTOSIHHSI BEIIECTBA.
3.3 5 https://m.edsoo.rt/HSM355JCH
®Da30BbIC IEPEXO/IbI
Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 [TocTossHHBIM 3JIeKTpUYECKU TOK. TOKH 12 1 1 https://m.edso0.rt/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

B Pa3iIM4HBIX Cperax

Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KIIACC

HauMeHoBaHUeE pPa3/ieioB U TEM

KoanuecTBo 4acoB

JuexkTpoHHbIe (HU(poOBbIEL)

Ne ni/m Kourtposbn IIpakTHYeck
NMPorpamMMbl Bcero o0pa3oBaTejibHbIE pecypcChl
ble padoThI ue padboTbl
Pazgen 1. JIEKTPOJIUHAMUKA
M )
1.1 ArHUTHOE ONIC. DICKTPOMArHHTHAA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHIYKIHS
Hroro no pazneny 11
Paznen 2. KOJNEBAHUA U BOJIHbBI
2.1 MexanieckHe 1 OICKTpOMArHHTHBIC 9 1 https://m.eds00.ru/3TLNQKPG6
Koae0aHus
2.2 MEXaHHYECKHE 1 S1CKTPOMAT HHTHbIC 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

OCHOBBI CIELIUATIBHOW TEOpUHU
OTHOCUTEIBHOCTHA

4

1

https://m.edsoo.ru/AQUCOVDK?2

Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeEMEHTHI KBAHTOBOUW ONTHKU https://m.edsoo.ru/SWOVAWOQRS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 https://m.eds00.ru/97MCIDZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 https://m.edsoo0.ru/3EOD6K XI9
Wroro no pazgeny 7
Pasznen 6. OBGOBLIAIOIIEE IIOBTOPEHUE

6.1 Ob6o06maroee MOBTOPeHNE 4 https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoandecTBo yacos
JlaTa
Ne Konrtpoa IpakTHye DJ1eKTPOHHbBIE U (PPOBHIE
Tema ypoka usyue
n/n Bcero bHBIE CKHe o0pa3oBaTe/ibHbIE PeCypChl
HUS
padoTsbl padoTsbl
dusnka — Hayka o npupoae. Hayamnsie
1 Y pHpo i 1 https://m.eds00. 1w/ YXGQSPM 1P
METO/Ibl TTIO3HAHUS OKPYKAIOIIETO MUpa
Ponb 1 MecTo hu3uku B hopMUPOBAHUN
2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1 https://m.edsoo.rt/SHSXWFFVO
MPaKTUYECKON ACSATEIHHOCTH JIIOIeH
Mexanndeckoe JBHKEHHE.
OTHOCHUTENBLHOCTh MEXAHUYECKOT'O
3 1 https://m.edso0.ru/RSOAQ0V5ZX
neuxxeHus. [lepemenienue, CKOpocTs,
YCKOpEHHUE
4 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYyCKOpEHHOE TPSIMOJIMHEHTHOE
5 yerop p 1 https://m.edsoo.ru/MDIDKJOUB
JIBIDKCHHE
CBoOosiHOE najeHue. Y CKOpEeHHE
6 s A P 1 https://m.edsoo.ru/MXPLZIX8J
CBOOOHOTO IaICHUS
Kpupommueiinoe npmxkenue. J|BimkeHmne
7 P . A A 1 https://m.edsoo.ru/TFLJ2C4DN
MaTepHaIbHOM TOUYKHU MO OKPY>KHOCTH
[Tpuniun orHocuTenbHOCTU ["anues.
8 Nuepumanbsubie cuctemsl otcuera. [lepBroiit 1 https://m.edsoo.ru/J6QY7N3IWN
3akoH HeroToHa
9 Macca Tena. Cuina. [Ipuniun 1 https://m.edsoo.ru/BVINWTAQH



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN

Cyneprno3uiuu cui. Bropoit 3akox
Herorona niist MaTepuanbHOU TOUKH

10

Tpetuii 3akon HeroToHa 11
MAaTEepUAIbHBIX TOYEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKoH BCCMHUPHOI'O TATOTCHUA. Cuia
TAXKCCTHU. HepBaﬂ KOCMHYCCKaAsA CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koappunment tpenns. Cuna
COIPOTHUBJICHUS NIPU ABUKEHUHU TENa B
KUJKOCTHU WIN ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[locTynarenbHOE U BpallareabHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO TEIA.
MowmenTt cuibl. [Inedo cunbl. YcinoBus
paBHOBECHS TBEPIOIO TElA

https://m.edsoo.ru/IDOAU40TS

15

HNMnynbec MaTepuabHOM TOUYKH, CUCTEMBI
MaTepHaIbHBIX TOUEK. VIMITyIbC CHIIBL.
3aKOH coXpaHEeHMsI UMITyJibca. PeakTuBHOE
JIBUKECHUE

https://m.edsoo.ru/MSJQTKNWC

16

PaGota u mourHoCcTh cuibl. Kunernueckas
SHEprusi MaTepuanbHOU Touku. Teopema
00 M3MEHEHUU KUHETUYECKOW YHEPTUHI

https://m.edsoo.ru/J1V59L28B

17

[ToTrenuumansHas 3Heprus. [loTeHunanbHas
SHEprus ynpyro nehopMUpOBaHHOM
npyxuHsbl. [loTeHnnanbHas 3Heprus Temna
BOJIN3M TIOBEPXHOCTH 3eMITH

https://m.edsoo.ru/RNEXJW4KF

18

IToTeHuanbHbIE ¥ HENOTEHIUATIbHbBIC
cuisl. CBI3b pa6OTBI HCTIOTCHIMAJIbHBIX
CHUJI C U3MCHECHHEM MEXaHUYECKOM OHCPIUH

https://m.edso0o.ru/DA3QVTOXQ



https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF

CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SJHEPrUun

19

JlaboparopHas pabota «MccnenoBanue
CBSI3H PabOTHI CHITBI C H3MCHCHHEM
MEXaHUYECKOM YHEPTUU TeJla Ha IPUMeEpe
pacTsDKEHUS PE3UHOBOTO JKIyTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbHas padora no teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE)

https://m.edsoo.rt/LNM6EK6YY

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KUHETHYECKOU Teopuu. bpoyHOBCKOe
neuxenue. Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

XapakTtep ABMKEHUS U B3aUMOJICHCTBUS
YacTHIl BeniecTBa. Moaenu CTpoCHHS
ra3oB, KHUIKOCTEH U TBEPABIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monexyn. KonnyecTBo BeriecTsa.
[TocTostHHAs ABOTaIpO

https://m.edsoo.ru/FL1IBAQDI13

24

TermmoBoe paBHOBecue. TemnepaTtypa u €€
n3mepenue. lllkana remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TemIrepaTypa Kak Mepa
CpenHel KHHETHYECKON SHePTun
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH [lanpToHa. ['a30BbIC 3aKOHBI

https://m.edsoo.ru/Y3IWB66I3 A

28

JlabopaTtopHas paborta «cciaenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpaMu

https://m.edsoo.ru/35DBLKT96



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

COCTOSAHUA pa3pCKCHHOI'O ra3a»

I/IBOHpOHGCCH B nACaJIbHOM ra3€ u ux

29 https://m.edsoo0.ru/OZI3KZNI5
rpadguyeckoe npeIcTaBlIeHNe
BuyTpenHsist sHeprus TepMOAUHAMUYECKOM
CHUCTEMBI M CIIOCOOBI €€ N3MEHEHUSI.

30 KonudecTBo TerioTsl U paboTa. https://m.edso0.ru/9JOITVXIS
BuyTpeHnHsst sHeprusi 0JTHOaTOMHOTO
UJICAIHLHOTO Ta3a

31 Bunael Tenonepenaun https://m.eds00.ru/36JJI20W9
VY nenpHast TENI0EMKOCTH BEIIECTBA.

32 KonnuecTBo TEMIOTHI pH TEIIIONIEPEIaye. https://m.edsoo.ru/SK3Y4HS6L
AnmabaTHBIN Iporecc
e 11 3aKOH TEpMOJINHA €ero

33 PEBII 3AKOH TEPMOAMHAMIII I € https://m.edsoo.ru/2HO6R3GAS
MpUMEHEHNE K U30TpoIieccaM
Heob6patumoc olLIecCco oze.

34 pVTHM Th Ipont ? B HPHPOA https://m.edsoo.ru/S8SLWDET8
BTopoii 3aK0OH TepMOIMHAMUKHA
[Tpunmun aeiicteus u K11 TenmoBoi

35 PUHIMILA A https://m.edsoo.ru/DLCDEAAUC
MaIIuHbI

36 Huxn Kapno u ero KITJ https://m.edsoo.ru/4XPSAOVIM
Dkonorudyeckue npoode

37 KOTOTHHACCIE HPODICMET https://m.edsoo.ru/PO07ZMYMSI
TEIJIOOHEPTETUKH
O6o0maromuii ypok «MoJieKyIsspHast

38 THAIOIHH YP YU https://m.edsoo.ru/9EKZODDWP
¢duzuka. OCHOBBI TEPMOIMHAMUKI
KoHTponbHas pabora 1o Teme

39 «MonexynspHas pusuka. OCHOBBI https://m.edsoo.rt/RCARYE6ZX
TEPMOTMHAMHUKH)

40 [TapooOpa3oBanue U KOHICHCALIUS. https://m.edsoo.ru/X48Q078EE



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

Hcnapenne n kunenue

AOCOIIOTHAS U OTHOCUTENILHAS BIaKHOCTD

41 . https://m.edsoo.ru/98HVAEBMM
BO31yxa. Haceiennslii map
Teépnoe Teno. Kpucramiuueckue u

42 aMOp(HbIC TeNa. AHH3OTPOIHS CBOHCTR https://m.edsoo.ru/JXFWLMZNK
KpucTauioB. JKuJkue KpucTalibl.
CoBpemeHHbIE MaTepUallbl

43 Ilnaperine i kpHCTALTH3ANIA. Y ACIIbHas https://m.edsoo0.ru/OX117G6MR
TeruioTa miasieHus. Cyonumanus

44 YpaBHEHHE TEIUIOBOTO OanaHca https://m.edsoo.ru/OITUXGN2I1

45 DnekTpuzanus Tei. JIEKTPUUECKUH 3aps. hitps://m.cdsoo.r/OI2STWSBM
JIBa BU1a AIIEKTPUUECKUX 3apsI0B
[IpoBOIHUKY, TUATEKTPUKH U

46 MOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHUS https://m.edsoo.ru/F3YVPQUYH
3JIEKTPUYECKOTO0 3apsaa

47 BBaHMOHeUﬁCTBHe BapMOB; 3axon Kynona. https://m.edsoo.ru/SU3SBUOTHH
ToueuHblil 37IEKTPUYECKUN 3apsi
Hanpsk€HHOCTB JIEKTPUUECKOTO MOJIS.

48 [IpuHIMIT Cyneprno3uIMU 3IEKTPUIECKUX https://m.edsoo.ru/9IIKAWD2V6
nosiel. JInaum HanpsHKEHHOCTH

49 Pabora cun anekTpocTaTuyeckoro moJs. hitps://m.cdsoo.r/ VOPDIASLE
[Torennuman. Pa3HOCTh MOTEHIIMATIOB
[IpoBOIHUKY U TUDJIEKTPUKH B

50 AJIIEKTPOCTATUYECKOM II0JIE. https://m.edsoo.ru/12P2S3127Z
JusnexTpudeckasi IpOHUIIAEMOCTh

51 OnekrpoémkocTh. KongeHncatop https://m.edsoo.ru/BIUPRD52W

52 DIEeKTPOEMKOCTD TIJIOCKOTO KOHEHCATOpa. https://m.edsoo.rt/XPUKP82VSE



https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa

53

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTU KOHAEHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpuHUMD AEHCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOIMUPOBAJILHOTO
amnrapara, CTpyHHOro npuHTepa.
DJeKTpocTaTUYeCKas 3alluTa. 3a3eMIIeHre
AIIEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIIEKTPUYECKHI TOK, YCIOBHS €TI0
cymectBoBanus. [locrosaunsiii Tok. Cuia
toka. Hanpsbxkenue. ConpoTuBIIeHHE.
3akoH Oma aJid yd4acTka Lenu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHOE, TApAIICIBLHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «/3yueHue
CMEIIIAHHOTO COSIMHCHHS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabota u MOIIHOCTD 3JICKTPHUYCCKOI'O TOKaA.

3akoH Jxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axoH OMa a1 OJIHOM (3aMKHYTOM )
anekTpudeckou nenu. Koporkoe
3ambIkaHue. JlJaboparopHas pabora
«M3mepenne D/1C nctounnka ToKa U €ro
BHYTPEHHEI'0 COIPOTUBIICHUS»

0.5

https://m.edsoo.ru/YNS5SBF7PBS

59

PesepBusiit ypok. KontposibsHas pabora no
teMe "DiaekTpoauHamMuKka" /
Bcepoccuiickas mpoBepodHas paboTa

https://m.edsoo.ru/MFM6EIE5SX

60

O06006mamul ypok «IEKTPOTHHAMHUKA)
/ Beepoccuiickast mpoBepodHas paboTa

https://m.edsoo.ru/P86MDY07H



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H

61

DIIeKTPOHHAs TPOBOIUMOCTD TBEPIIBIX
METaJlIOB. 3aBUCUMOCTh COTIPOTUBIICHUS
METAJVIOB OT TEMIIEPATYPHIL.
CBepXInpoBOIUMOCTh

https://m.edsoo.ru/ WMNNBQIL9H

62

DneKTpuuecKkui Tok B BakyyMme. CBoicTBa
AJIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[omynpoBoAHUKH, HX COOCTBEHHAS U
IpUMecHasi mpoBoAuMocTh. CBoiicTBa p—
n-nepexona. [lomynpoBoAHUKOBBIE
npudOpPHI

https://m.edsoo.ru/S55A1DQUR

64

DNEKTPUUECKUN TOK B pacTBOpaX U
pacriaBax 3JIE€KTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHALINS.
DIEeKTPOIHn3

https://m.edso0o.ru/QUOQUWVI1

65

DIIEKTPUYECKUM TOK B raszax.
CaMocCTOSATEIbHBIN 1 HECAMOCTOSATEIbHBII
pa3psaa. Mounus. [1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DneKTpuueckue mprudopsl U yCTPOICTBa U
uX MpaKTuieckoe npuMmenenue. [Ipapuna
TEXHHUKHU 0€30MacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbnas pabota no teme
«Qnexkrpocraruka. [locrosHHbIN
ANeKTpUuYecKuil TOK. TOKH B pa3UYHbBIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHrlil ypok. O6001ar0muii ypox mo
temam 10 krnacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68



https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

KonTpoa
Bcero bHbIE
padoThI

IIpakTnye
CKHe
padoThI

JlaTa
usyude
HUSA

DJIeKTPOHHbIE HU(POBBIE
o0pa3oBaTe/ibHbIE Pecypchl

[TocTostHHBIE MATHUTHI U UX
B3auMoJieicTBHE. MarHuTHOE 10JIE.
Bexrop maruuTHON MHAYKUUA. JIMHUK
MarHMTHOM MHIyKIIUU

https://m.edsoo.ru/4DMOYIIN6

MarauTHoe 1osje NpoBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicrsue
IMPOBOAHUKOB C TOKOM

https://m.edsoo.ru/1L5CT47FX

JlabopaTtopHnas paborta «3yyenue
MAarauMTHOTI'O I1OJIA KaTyIIKH C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleiicTBre MarHUTHOTO TOJISl HA
MPOBOJIHUK € TOKOM. Cuiia AMriepa.
JlaboparopHas pabota «lccnenoBanue
JIEMCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBe MarHuTHOTO IIOJIA Ha
JBUKYILLYIOCS 3apSKEHHYIO YaCTHUILY.
Cwita Jlopenna. Pa6ota cuitel Jlopenia

https://m.edsoo.ru/7ABZQGQC9

OnekTpoMarHuTHas uHaykuus. [lotok
BEKTOpa MarHuTHOM unaykuu. I1C
WHIYKIWU. 3aKOH 3JIEKTPOMarHuTHOMN
nHaykiuu Papanes

https://m.edsoo.ru/VA26C9C3J

JlaboparopHas pabota «lccnenoBanue

https://m.edsoo.ru/XZS5SMQCBU



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

SABJICHUSA BHGKTpOMaFHHTHOﬁ HUHAYKOUW

NHayKTUBHOCTB. SIBIEHHE CAMOMHAYKIUH.
O/1C camouHIyKIMU. DHEPrus
MarHUTHOTO MOJISl KaTYIIKU C TOKOM.
DIIEKTPOMarHuTHOE TOJIe

https://m.edsoo.ru/EOTONSAEA

TexHnueckue yCTpomucTBa U X
MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHLI,
WHIYKIIMOHHAA M€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O606maromuii ypok «MarauTHoe mosie.
DNEeKTPOMarHUTHAS UHYKIIHS)

https://m.edsoo.ru/COBOSBGMC

11

KonTponbnas pabota no Teme
«MarnuTHOe 1ojie. DJIeKTpOMarHuTHas
UHIYKIHSD

https://m.edsoo.ru/8X637ELEU

12

CBoOoIHBIE MEXaHNUECKHE KOIeOaHusl.
["apmonnueckue konebaHus. Y paBHEeHUE
rapMOHUYECKHX KOJIeOaHuH.
[IpeBparenue sHepruu

https://m.edsoo.ru/9Y6GY WEVP

13

JlaboparopHas pabota «lccnenoBanue
3aBUCHUMOCTH Tepr0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTH OT JIMHBI HUTH U MacChl
rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIC KOJICOaHUs B
UIeaIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHAJIOTHS MEKIY MEXaHHUECKUMH U
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

https://m.edsoo.ru/H6JCO5SBAD



https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B HJICATHBHOM KOJICOATSIIEHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBnenue o 3aTyxarmux
KoyieOaHusx. BeiHy X 1eHHbIC
MeXaHHYeCKHe Konebanus. Pe3onanc.
BbIHY X IEHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

https://m.edsoo.ru/FMBDWPPG4

17

[lepemennsiit Tok. CHHYCOUIaNbHBIN
MEpEMEHHBIN TOK. MOITHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIEE 3HAYCHHUE CUJIbI TOKA U
HaIPSDKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpauchopmarop. [TpousBoacTso,
nepegava ¥ NoTpedeHue dIEKTPUUECKON
SHEPTUu

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpolcTBO M MPAKTHYECKOE TPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, FT€HEpaTOpa
MIEPEMEHHOTO TOKA, JINHUHI
AJIeKTpoIepesayd

https://m.edso00.ru/93Z12W40QQ

20

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
anekTposneprun. Kynerypa
WCIIOJIB30BaHHUs DJIEKTPOIHEPTUU B
IIOBCEIHEBHOM JKU3HU

https://m.edsoo.ru/3ADUNYKWNO

21

MexaHn4uecKre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon. Ckopoctb
pacipoCcTpaHeHUs U JIJTUHA BOJTHBIL.
[Tonepevnsbie ¥ MPOIOTHHBIC BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ



https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTBH 3ByKa. I pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3Byka

https://m.edso00.ru/Z827Q6V70

23

DNIEeKTPOMAarHUTHbBIE BOJIHBI, UX CBOMCTBA
U ckopocTb. [Ikana 351eKTpOMarHuTHBIX
BOJIH

https://m.edsoo0.ru/SWB57C06X

24

[TpuHIUTIBI paIUOCBS3U U TCIICBHUICHHS.
PazButue cpeacTs cBsa3u. Paguonokanus

https://m.edso0o0.ru/2WQTSLGLV

25

KoHntponbhas pabora «Konebanus u
BOJTHBD)

https://m.edsoo.ru/IHURONSOB

26

[IpssMonMHENHOE pacpOCTPaHEHHE CBETA
B OJTHOPOJIHOM cpenie. ToueuHsblit
UCTOYHUK cBeTa. JIyu cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OtpaxkeHue cBeta. 3aKOHbI OTPAKEHUS
cgeta. [locTpoenne n3o00pakeHuii B
IUIOCKOM 3€pKajie

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomuenue ceera. [lonHOE BHYyTpEeHHEE
oTpaxkeHue. [IpenenbHbIil yrosi nojaHoro
BHYTPEHHETO OTPAXKEHUA

https://m.edsoo0.ru/V49RISTRN

29

JlaGopaTopHas paborta «3mepenue
1oKa3arteJsl MPEIOMIICHHS CTCKIIa

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzel. [TocTpoeHne n300pakeHuit B
nuH3e. Popmyiia TOHKOH JIMH3BIL.
VBennueHue JT1MH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JlaboparopHas pabota «lccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)

https://m.eds00.ru/Q1ZCMW980

32

Hucnepcus cBera. CiioXKHBINA COCTaB
6emnoro ceera. Lger. JlaboparopHas
pabota «HaloneHre qucrepcuu CBeTay

https://m.edsoo.ru/K9OWVKEI11



https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11

WnTepdepenmus cBera. Judpakuus cera.

33 . https://m.edsoo.ru/C8LCRSEJI
JudpakuuonHas pemeéTka
ITonnepeyHOCTH CBETOBBIX BOJIH.

34 p https://m.eds00.ru/Q2118XYOJ
[Tonspuzanusa ceera
Onrnueckue npudOpsl U YCTPOUCTBA U

35 pHoop yerp https://m.edso00.ru/M5127JYGT
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH KJIACCHYECKOM

36 MexaHuku. [loctynarel crienuanbHON https://m.edsoo.ru/P8GBI9FJ5N
TEOPHH OTHOCUTEIIBHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.

37 3ameJieHre BpEeMEHH U COKpaIlleHNe https://m.edsoo.ru/OVLMCN6B2
JUTUHBI
DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM

38 yacTullbl. CBA3b MAcChl C SHEPTUEH U https://m.edsoo0.ru/190ZY4BUB
UMITYJIECOM. DHEPTHSI TOKOS
Kourpomnsnas padora «O a. OcHo

39 HIpOIBH f[ pabot e HOBBI https://m.edsoo.ru/L8689IPLI
CIEIUATLHON TEOPUU OTHOCUTEITLHOCTHY
dortounrl. Dopmyna [Tnanka. DHeprusa u

40 PMY p https://m.edsoo.ru/ZL6P16LA0
UMIYyIsC GOTOHA
OTkpeITHE U HccienoBanne Gororddexra.

41 P a b b https://m.edso00.ru/PGL5XXSRO
Onreitel A. I'. Ctonerosa
3akonbl poTtodddekra. YpaBHEHUE

42 Ouiamreitaa s Gorodadderra. «KpacuHas https://m.edsoo.ru/YLCK770G8
rpanuma» Gorodpdexra

apienue csera. OnelTel 1. H. JIeOenena.

43 A . s https://m.eds0o.rt/EGO6ZQ1SA
XHUMHYECKOE JICUCTBUE CBETA
TexHuuecKne yCTpOCTBA U IIPAKTUYECKOE

44 yerp p https://m.edsoo.ru/UFQDRSL5M

npuMeHeHue: (oTorneMeHT, GOTOIaTUHK,



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA

CoJIHEUHas OaTtapesi, CBETOIUO]]

45

Pemenue 3amgau no reme «OIEeMEHTEI
KBAHTOBOM OIITHUKM

https://m.edsoo.ru/ZE73A67B1

46

Monens atoma ToMmcoHa. OMBITEH
Pesepdopna mo paccessHUIO 0-9aCcTHII.
[InanerapHas MoJieIb aTOMa

https://m.edsoo.ru/FIC11POHN

47

ITocrynater bopa

https://m.edsoo.ru/6 X7GFHZ9X

48

W3nyuenue u noriomenre (GOTOHOB NpU
[IEpeX0/ie aTOMa C OJTHOTO YPOBHS SHEPTUU
Ha Apyrou. Bunasl ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BonnoBele cBoiicTBa yactuil. BonHsl e
bpoiinsa. KopnyckynsspHO-BOJIHOBOK
nyanu3M. CIIOHTaHHOE U BBIHYKJACHHOE
U3ITyYeHUE

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE paIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuro cocrasa
pPaauOaKTUBHOTO U3TYyYEHUS

https://m.edsoo.ru/TSIFUU3TP

51

CaoiicTBa anbda-, 6era-, raMma-
U3JIy4eHus. BimsiHue painoakTHBHOCTH Ha
JKUBBIC OpPraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.

W3otomnbl. Anbba-pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4eHUE

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBSA3U HyKJIOHOB B siJIpe.

S nepHble peakuuu. A AepHBIN PEaKTOop.
[Tpo6GieMbl, TepCHIEKTUBBI, YKOJIOTHYECKUE
aCIEKThI AEPHOU SHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG



https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
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https://m.edsoo.ru/CFJYJSSIG

54

OnemeHTapHble YacTHLbl. OTKPHITHE
no3utpoHa. Merosl HaOMIOEHUS U
pErucTpalnuy 3JIeMEHTApHbIX YaCTHLI.
Kpyrasiii cron «®@yHaameHTaabHbIe
B3auMoJieiicTBus. EnuHCTBO u3nueckoit
KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE acCTpOHOMUH. Buj 3BE31HOTO
HeOa. Co3Be3us, IpKUe 3BE3IbI, IIAHETHI,
uX BUAMMOE ABMKeHHe. CoaHeuHas
crucrema

https://m.edsoo.ru/5SPXS2I19VY

56

Comnuie. ConHeuHas akTUBHOCTD.
Nctounuk sneprun CosHIa U 3BE311

https://m.edsoo.ru/1JZR54JA0

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TJIABHOM MTOCIJIEI0BATEIBbHOCTH.
BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O
MPOUCXO0KACHUH U 3BOTtoLNU CoNHLA U
3BE3]

https://m.eds00.ru/GGD3W7470

58

Muteunsiii [1yte — Hamma ["anaktuxa.
[Tonoxenue u asuxenue ConHua B
lNanaktuke. ['anaktuku. YEpHbIE NBIPHI B
Apax rajJakTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. PazOeranue ramaktuk. Teopus
bonwiroro B3peiBa. PenmukroBoe
u3iydeHue. MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemuiennsie npo0iemMbl acTpPOHOMUU

https://m.edsoo.ru/LJHNL2MCF



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF

61

KontponbHas pabota «251€eMEHTHI
aCTPOHOMHUU U aCTPOPUIUKU»

https://m.edsoo.ru/TXTTCT488

62

Ob6o6maromuii ypok. Ponb Gpusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYCCKOM, COIMAILHON 1
ITHYECKOH cepax IesaTeTbHOCTH
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KVIACC

Kon
nposepsie
MOI0
pe3yJbTart
a

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 00mero o0pa3oBaHus

10.1

JleMoHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU

Y TEXHOJIOTHUH, B IPAKTHYECKON JEATEIbHOCTH JIIOIEH

10.2

Y4uThIBaTh TPAHUIBI NPUMEHEHHUS HW3YYCHHBIX (DU3HUECKUX MOJCIeH:
MaTepuaibHash TO4YKAa, HWHEpIUalIbHAs CHUCTeMa OTCuY€Ta, aOCOJIIOTHO
TBEPAOE TEJIO, MICANBHBIA ra3; MOJEIM CTPOEHHUS Tra30B, KUJIKOCTEH W
TBEPABIX TEJ, TOYEYHBIA DJJIEKTPUYECKUM 3apsl — NpU PEIICHUU

@HSHHGCKI/IX 3aJga4

10.3

Pacno3naBate Qusnueckue sBieHUs (MPOIECCH) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KHHETUYECKOW TEOPHH
CTpOCHHsSI  BEIIECTBA W JJEKTPOAMHAMUKH:  pPaBHOMEpPHOE |
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUXCHHE, CBOOOJHOE TaJIEHUE TEll,
JBIDKEHUE IO OKPY>KHOCTH, MHEpLHs, B3auMojeiicTBue Tei; nuddysus,
OpOYHOBCKOE JBIKEHHE, CTPOCHHE IKHIKOCTEH © TBEPABIX Te,
U3MEHEHHEe 00bEMa Ted IpU HarpeBaHuU (OXJIAKIEHUU), TEIJIOBOE
paBHOBEcHEe, HUCHApeHHe, KOHJEHCAllMsl, IJIaBIE€HUE, KPUCTAJIH3aIus,
KUIIEHHE, BJIAXXHOCTb BO3[yXa, MOBBIIICHUE [aBIEHUS Ta3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYJI€, CBSA3b MEXKIY MapamMeTpaMu COCTOSTHHS

raza B U30IIpoueccax; 3JICKTpuUu3auus T, B3aHUMOICICTBHEC 3apAaa0B

10.4

OnuceiBaTh MEXaHUUYECKOE JIBUKEHUE, UCTIONb3Ys (PU3HMUECKUE BEIUYHHBIL:
KOOpJIMHATA, IYTh, MEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CWJIa, UMITYJIbC TeJa, KMHETUYECKash JHEPrusi, MOTEHUUAJIbHAs SHEprus,
MeXaHudeckass paboTa, MeXaHMuYecKass MOIIHOCTb; IIpU ONHCAHUU
IPaBUIbHO TPAKTOBaTh (PU3MUECKUI CMBICI HCHOJIb3YyEMBIX BEJIUYMH, UX
0003HAYCHHUST W EIWHUIIBI, HAXOAUTh (OPMYIBI, CBA3BIBAIONIME TAHHYIO

(1)I/ISI/IIIGCKyIO BCJIMYHHY C APYTUMU BCINYNHAMU

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOIICTBA TE€JI M TEIIOBBIC SABJICHUA,

HCIIOJIb3Y: (bHBquCKI/Ie BCJIMYUHBL: JOAaBJICHUC Ta3a, TEMIICpATypa,




CpedHsss KUHETHYeCKas OHHEPTHs XaOTUYECKOTO JBHKEHUS MOJIEKYJ,
CpeIHEKBagpaTH4Has CKOPOCTh  MOJEKYJ, KOJHUYECTBO  TEIJIOTHI,
BHYTPEHHsISI dHEprus, padora raza, K03Q(GULIHUEHT MOJE3HOTO IEHCTBUS
TEMJIOBOTO  JBUTATENsd; MpPH  OMNHCAHWUM  MPaBUIBHO  TPaKTOBAaTh
(GU3HYECKUIT CMBICI HCIOJIB3YeMBIX BEIUYHH, HX OOO3HAUCHUS W
eIVHUIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JAaHHYIO (U3HUECKYIO

BCIIMYMUHY C APYT'MMHU BCIINYUHAM

10.6

OnuceiBaTh  M3Y4YE€HHbIE  DJEKTPUUECKHE  CBOIICTBA  BelIeCTBA U
JNEKTPUYECKUE SBJICHUS (IIPOLIECCHI), UCTIONB3Ysd (U3UUECKUE BETUYHHBIL:
ANEKTPUUECKUN 3apsll, DJIEKTPUUECKOE TI0JIe, HANPsHKEHHOCTh TIOJIA,
NOTEHIMA], PA3HOCTh TOTEHIMAJIOB, TMPU ONHCAHUM  MPABHIBHO
TPAKTOBAaTh (PU3NYECKUIN CMBICT UCIIOIB3YEMbIX BEIHUNH, UX 0003HAUCHUS
U eIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE AAHHYIO (PU3UYECKYIO

BCJIIMYMHY C APYTUMU BCINYNHAMU

10.7

aAHATM3UPOBATh GUBUYECKUE TTPOLIECCHI U SBICHUS, UCTIONB3Ys (PUINIECKUE
3aKOHbl M TPUHLHMIBL: 3aKOH BcemupHoro tsaroreHus, I, II u III 3akonsl
HproToHa, 3aKOH COXpaHEHUSI MEXAaHUYECKOW PHEPTUM, 3aKOH COXPAHCHUS
UMITyJIbCa, MPUHUUII CYNEpPHO3WLMU CWJI, MPHUHLUI PaBHOIpPABUS
MHEPUUAIBbHBIX CHUCTEM OTCYETA; MOJEKYISPHO-KUHETHUYECKYI0 TEOPHIO
CTPOEHHUs BEUIECTBA, TAa30BbIE 3aKOHbBI, CBSI3b CPEIHEN KHUHETUYECKOM
SHEPruu TEIJIOBOTO JBMKEHHS MOJEKYT C aOCONIOTHON TemIepaTypou,
MEepBbIA 3aKOH TEPMOJAMHAMMKU;, 3aKOH COXPAHEHHUS SJICKTPUYECKOIO
3apsna, 3akoH KylloHa; mpu 3TOM pasiauyaTrh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKCHHUE U YCIOBUS (TpaHUIIBI, 00JIACTH)

IMPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIE MPHUHIUIBI JEHCTBUS MAallWH, NPHOOPOB U
TEXHUYECKUX  YCTPOMCTB; paszauyaTh yCJIOBUA HUX  0O€30I1aCHOTO

HCIIOJb30BaHUS B IOBCETHEBHOM KU3HU

10.9

BBINONHATE AKCHEPUMEHTHI 10 HMCCICIOBAHUI0 (DU3MUYECKUX SIBJICHUU W
IPOIIECCOB C HCIOJBb30BAHUEM MPSMBIX U KOCBCHHBIX W3MEPEHUil; MpHU
sToM (opmynmpoBaTh TpodiIemMy (3amady) W THUIOTE3y y4eOHOTro
IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOTO 00OpYIOBaHUS,

IMPpOBOAUTD OIILIT U (bOpMyJ'II/IpOBaTB BBIBObI

10.10

OCYIIIGCTBJU[TI) MMpAMBIC U KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHMH,
IIpu 3TOM BLI6I/IpaTI> ONITHUMAJIBHEIN CII0CO0 HU3MCPCHUA U HCIIOJIb30BATh

HN3BCCTHBIC MCTOJbI OLICHKHA HOI‘pGI.HHOCTGfI I/IBMepeHI/Iﬁ

10.11

HccnenoBaTth  3aBHCHMMOCTH MCKOAY @HSHHGCKI/IMH BCiIndynHamMnu C

UCIIOJIb30BAHUEM MPSMBIX H3MEPEHMH; IIPU OTOM KOHCTPYHPOBAaTh




YCTaHOBKY, (DUKCHpPOBATh  PE3YyJIbTAThl  TOJYyYECHHOW 3aBUCUMOCTHU
busznyecKux BEIMYMH B BHUAE TaOMUI] U TpaduUKOB, JENaTh BBIBOJBI IO

pe3yiibTaTaM UCCICAOBaHUA

10.12

CoOumotaTh TipaBmiia 0€30MacHOTO TPyJa MPU MPOBEIACHUH HCCIICIOBAHUN
B paMKax y4eOHOrO OKCIEPHMEHTa, Y4eOHO-HCCIEI0BATEIbCKON U
HpOeKTHOf/’I ACATCIIBHOCTH C HMCIIOJIb30BAHUCM HU3MEPHUTCIIbHBIX YCTpOf/'ICTB

1 1a00paTOPHOTO 00OPYIOBAHUS

10.13

Pemats pacuérHble 3amauu ¢ SBHO 33JaHHON (DU3MUECKON MOJENBIO,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/I€ 3aKOHBI U IMPUHIMUIIBI; HA OCHOBC aHAJIM3a YCIIOBHA
3aJa4u BHIOMPATh (PU3UUECKYIO MOJIEIb, BBIIEIATh (PU3NUECKUE BEITMUMHbI
U GopMynbl, HEOOXOAUMble JUIsl €€ pelIeHMs, HPOBOIUTH pacuéTsl U

OLCHUBATh PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHU A (1)H31/I‘-I€CKOI>'I BCJIMYHNHBbI

10.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKIACHUW C OMOPOW HA H3YyYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘~I€CKI/I€ SABJICHUA

10.15

Wcnonb3oBath  mpu  pelieHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMM AN IOMCKA, CTPYKTYpPUpOBaHUS,
UHTEpIpEeTallud W NPEACTaBICHUS Y4eOHOH M Hay4yHO-IOMYJSAPHOMN
uH(poOpMaluy, TOIYYEHHOM U3 PA3JIMYHBIX MCTOYHHUKOB; KPUTUYECKU

AHAIN3UPOBATH MOJIyYaeMy0 HHPOpMaLHIO

10.16

[IpuBoauTh TpUMEpPHI BKJIAJa POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
($U3UKOB B pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA,

B PAa3BUTUC TCXHUKHU H TEXHOJIOTUI

10.17

Hcrnonb30BaTh TEOpETHUSCKHUE 3HAHUS 10 (PU3HUKE B TIOBCEIHEBHOM KU3HU
U1l oOecrieueHHs OE€30MacHOCTH IPU  OOpallleHHH C IpudbopaMu H
TEXHHYECKUMH YCTPOUCTBAMHU, I COXPAHEHUS 3JI0POBbS M COOJIIOICHUS

HOPM 3KOJIOTUYECKOTO ITOBEJICHUS B OKpY Kalollel cpezie

10.18

PabGoTtate B rpynme c BBINOJHEHHUEM pa3JIMYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATH Pa0OTy TPYIIIBI, PAIIHOHAIBHO PacIpeeisaTh 00I3aHHOCTH
U IUJIAaHUPOBATH JACATEIIBHOCTh B HECTAHIAPTHBIX CUTYALUsAX, aJCKBATHO
OLICHUBATh BKJAJ KaXJOr0 W3 YYACTHUKOB TPYyIIIbl B pELICHUE

paccMaTpuBaeMoi IPOOIeMbI

11 KITACC

Kox
nposepsie

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON NPOrPaAMMBI CpeIHero 001ero odpa3oBanusi




MOTro
pe3yJbTaT
a

JleMOHCTpHpOBATh Ha MPUMEpPaxX PoJib U MeCcTO (PU3UKH B (POPMUPOBAHUHU
COBPEMEHHOM Hay4HON KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKH
U TEXHOJIOTMM, B NPAKTHYECKOW NEATENbHOCTU JIOACH, LIEIOCTHOCTh U

€AMHCTBO (PM3UYECKOI KapTUHBI MUpa

11.2

Y4uTHIBaThH rpaHullbl NPUMCHCHHUA UN3YUYCHHBIX (1)H31/I‘16CKI/IX MOHGHGﬁZ
TOYCUHBIN E)JIGKTpI/ILIeCKI/Iﬁ 3apsgaa, AACpHas MOJACIb aToMa, HYKJIIOHHAs

MOJICJIb aTOMHOI'O dJpa IIpu pCIICHUHA (bHBPI“IeCKI/IX 3aJa4

11.3

PacnioznaBate Qusnueckue siBaeHUS (IPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB AJICKTPOJAMHAMUKHA U KBAaHTOBON (DU3UKH: dIEKTpUUECKas
MPOBOANMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUS
TOKa, B3aUMOJICHICTBHE MarHUTOB, 3JICKTPOMArHUTHAS HHIYKIIHS, 1CHCTBUE
MarHUTHOTO TIOJII HA TIPOBOJHHK C TOKOM U JBWKYIIUHCS 3apsi,
3JIEKTPOMArHUTHBIE KoseOaHus u BOJIHBI, IPSIMOJIMHEHHOE
pacmpocTpaHeHHE CBeTa, OTpakeHUe, MpeloMiIeHHe, UHTepdepeHIus,
TUGPAKIUS U TOJISIPU3AIUs CBETA, JUCIIEPCHUS CBETa, POTOAICKTPUICCKHIMA
addekt (hporoaddexT), cBeTOBOE NaBiIcHIE, BOSHUKHOBEHUE JTMHEHYATOTO
CHEKTpa  aromMa  BOJOpPOAA,  ©CTECTBEHHass W  HCKYCCTBEHHAs

pPaaruOaKTUBHOCTD

11.4

OnuceIBaTh U3y4yEHHbIE CBOIMCTBA BEIIECTBA (JIEKTPUUECKUE, MAarHUTHBIE,
ONTHUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh pPa3IMUHBIX Cpel) H
DJIEKTPOMArHUTHBIE  SBICHHUS (TIPOLIECCHI), HWCHOIB3Yysd (U3NIECKHE
BEIUYUHBL:  DJJICKTPUYECKUH  3apsi, CWIa  TOKa, JJICKTPUYECKOE
HaIPSDKEHUE, DJIEKTPUYECKOE CONPOTUBIEHUE, PAa3HOCTb IIOTEHLUAIIOB,
OJIC, paboTta TOKa, MHIYKIHMS MarHMTHOTO IIOJIsA, CHia Awmrepa, cuia
JlopeHIla, WHAYKTUBHOCTb KATYIIKH, DJHEPrus JJIEKTPUYECKOTO U
MarHUTHOTO TOJIEeH, MEepuoJ M YacToTa KojeOaHUl B KojeOaTenbHOM
KOHType, 3apil W Ccujla TOKa B IIpollecCe TapMOHMYECKUX
AIIEKTPOMArHUTHBIX KOJIeOaHUH, (POKyCHOE pacCcTOSIHUE M ONTHYECKas! crjla
JWH3B, TP ONUCAHWM TPABUIBHO TPAKTOBATH (DUIUYECKHIA CMBICI
UCMOJb3YEMBbIX BEJIWYMH, HX OOO3HAYEHHMS M €IUHUIIbI; YKa3blBaTh
(GopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMHU

BCJIIMYNHaAMU

11.5

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC SBJICHHUA U IIPOLECCHI, HCIIOJIb3YS
(1)I/I3I/I‘~I€CKI/I€ BCJIMYUHLBI: CKOPOCTH OJJICKTPOMArHUTHBIX BOJIH, [JIMHA

BOJIHBI MW 4YacTOoTa CBE€TA, OHEPIrUA U HMITYJIbC q)OTOHa, nepunon




nojrypacnajga, SHEPTusad CBA3HU ATOMHBIX SAACP, MPH OIIMCAHUW IPAaBUJIBHO
TPaKTOBATb (bHBI/IquKI/Iﬁ CMBICJI HCII0JIB3YCMBIX BCINYHUH, nux
0003HaYeHHsT U CAWHUIIBL; YKA3bIBATh (1)OpMyJ'IBI, CBA3BIBAOIIUC JTAHHYIO
(1)I/ISI/I‘IGCKyIO BCIIMYUHY C APYrMMH BCJIIMYMHAMH, BBIYHUCIATH 3HAYCHUC

(bU3UYECKON BEITUYHHBI

11.6

AHanu3upoBaTth  (U3MYECKHE MPOLECChl U SBIEHUS, MCIOIb3Ys
¢u3nyeckue  3aKOHBI M NpUHUMIBL  3akoH  OMma,  3aKOHBI
IIOCJIEZI0BATENBHOIO U NMApaJJICIbBHOTO COECIUHEHUS IPOBOJHUKOB, 3aKOH
Jbxoynas — JleHma, 3akOH 2JEKTPOMAarHUTHOM MHAYKLIHMH, 3aKOH
IPSIMOJIMHEMHOIO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPaKEHUS CBETA,
3aKOHBI IPEIOMIIEHUS CBETa, ypaBHEHHE DHHIUTEHHa At GoTosddexra,
3aKOH COXPAaHEHHUs OJHEPIUH, 3aKOH COXPAHEHUs UMILYJbCa, 3aKOH
COXpaHEHUs DJEKTPUYECKOIO 3apsifa, 3aKOH COXPAHEHHS MacCOBOIO
yycia, nocrynarsl bopa, 3aKoH pagMOaKTUBHOIO paclaja; IOpU 3TOM
pa3nuuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpa)KEHUE U yCIIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGI[CJI?[TI) HalpasJICHUEC BCKTOpa HWHAYKIUMKW MArduTHOTO  I10JIA

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB U OIIMCBIBATH I/1306pa)K€HI/I€, CO31aBacMOC IIJIOCKUM 3CPKaAJIOM,

TOHKOW JTUH30H

11.9

Brimoaaare SKCIICPUMCHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUU U
IPOIIECCOB C HUCIOJIB30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHHIA;, IMpH
aToM (opmynupoBarh mpobremy (3amady) W TUNOTE3Y y4eOHOro
IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY W3 IMPEAJIOKEHHOTO 00O0pYHIOBaHMUS,

IMPOBOAUTD OIIBIT U (bOpMyJ'II/IpOBaTL BBIBOJbI

11.10

OCYIIIGCTBJU[TI) IMpsAMBIC U KOCBCHHBIC M3MCPCHHA (1)I/I3I/I‘I€CKI/IX BCJIMYHMH,
IIpu 3TOM BLI6I/IpaTI> ONTHUMAJIBHEINA CII0CO0 HU3MCPCHHA U HCIIOJIb30BATh

HU3BCCTHBIC MCTOAbI OLICHKHA HOFp@I.HHOCTCfI I/IBMepeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTU (U3MYECKUX BEJIUYMH C MCIIOJIb30BAaHHEM
HPSIMBIX U3MEPEHUI; IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBAThH
pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHJIE

Ta6J'II/III n I‘pa(l)I/IKOB, ACJIaTh BBIBOALI 11O PE3yJIbTaTaM MCCIICAOBAHMA

11.12

CobOmomaTe  mpaBmwiia  0Oe30macHOro  TpyAa TpU  NPOBEICHUU
UCCIIeIOBAaHUII B  paMKax y4eOHOro  SKCIEpHUMEHTa, Yyd4eOHOo-
UCCIIEIOBATENILCKOM M TMPOEKTHOW JEATENbHOCTH C HCIOJIb30BAHUEM

U3MEPHUTENIbHBIX YCTPOICTB U 1a00paTOpPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHble 3amaud C SBHO 3aJaHHON (DU3UYCCKOH MOJEINbIO,




UCTIONB3YS (PM3MUSCKHE 3aKOHBI U IPHHIIMITEI; HA OCHOBE aHAJIN3a YCIIOBHUS
3a/1a4¥ BIOUpaTh (U3UUYECKYIO0 MOJEIb, BELICTATh (PU3NUECKIE BETHUNHBI
u GopMyIbl, HEOOXOAMMBIE i €€ pelIeHUs, MPOBOAUTH PACUéThl U

OLICHUBATh PCAJIbHOCTD ITOJIYYCHHOI'O 3HAYCHU @HSHHGCKOﬁ BCJINMYHHBI

11.14

Pemars Ka4eCTBEHHBIE 3a7a4M: BBICTPaUBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCyKJCHUW C OMNOPOM HA HU3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘-I€CKI/I€ SIBJICHUA

11.15

Hcnonp3oBare  mpu  pemieHWHM — y4eOHBIX  3a7ad  COBPEMCEHHBIC
WHQOPMALIMOHHBIE  TEXHOJIOTUW ISl TIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTallud M IpEACTaBIE€HUS Y4eOHOW H HAy4YHO-TOMYJISpHON
UHQOpPMALMK, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU

aAHAJTU3UPOBATH MOTydaeMyto HHPOPMALIUIO

11.16

OOBSACHATh TPUHIUMBI JCUCTBUA MAIlMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iuuyaTh YCJIOBUS MX O€30IIaCHOTO0 HCIOJb30BaHUS B

OBCEIHEBHOU KU3HU

11.17

[IpuBonuTe npHUMEpHl BKIAJa POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE IPOLIECCOB OKPYXKAIOIIErO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpEeTHYECKHE 3HAHUS 1O (PU3MKE B TIOBCETHEBHOW JKU3HU
s obecrieyeHust O€30MACHOCTH TIpU  OOpaIleHWu C mpudbopamMu |
TEXHUYECKUMHU yCTPONCTBAMH, IJISi COXPAaHEHHS 3A0POBbS U COOJIIOICHHS

HOPM 3KOJIOTHYECKOTO ITOBEJCHMSI B OKpYXKaIoLIel cpeze

11.19

PabGorats B Tpynmne€ C BBIIOJHCHHUEM PAa3/IMYHbIX COHOHAJIBHBIX pOJIGfI,
IIJIaHUPOBATH pa60Ty IpyIlIbl, pailuOHAJIBHO paCIpPCACIIATh 00513aHHOCTH U
IJIAaHUPOBATh  ACATCIIBHOCTD B HECTAHAAPTHBIX CUTyallUsX, aACKBATHO
OLCHMBATL BKJIAJ KaXIOro #HW3 YYACTHUKOB TIpPyIlIlbl B PCIICHUC

paccMaTpuBaeMoi poOIEMbI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pasae
Ja

Konx nposepsiemoro
3J1eMEeHTa

HpOBepﬂeMble JIEMEHTDI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHU A

1.1

®u3uka — Hayka o npupone. Hayunsie Meroasl
IIO3HaHUS  OKpy)Karomero  mupa.  Poub
JKCIIEPUMEHTA U TEOPUU B IIPOLIECCE TIO3HAHMS

OPUPOJIBI. DKCIEPUMEHT B (U3UKE

1.2

MopnenupoBanue (PU3NYECKUX SIBICHUH H
npoueccos. Hayunslie runoressl. ®dusnueckue
3aKOHBI M TEOPHHU. ['paHUIBl MPUMEHHUMOCTU
duznyecKknux 3aKOHOB. [Tpunnun
cooTBeTcTBUs. Pomb u mecto ¢usuku B
dbopMUPOBaHUM  COBPEMEHHOW  HAay4HOU
KApTUHBI Mupa, B MPaKTUYECKON

IEATENBLHOCTH TIOAEH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexanuueckoe ABHXKCHUE. OTHOCHTEILHOCTD
MCXaHHUYCCKOI'0 ABHXXCHMHA. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

[Tepemenienue, CKOpoCTh (CpenHssi CKOPOCTh,
MTHOBEHHAss  CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKUUU Ha OCHU
CHUCTEMBI KOOpPJIMHAT. CrnoxeHnue

nepeMemeHI/Iﬁ X CJIOKCHUC CKOpOCTGfI

2.13

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSMOJIMHEMHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTH KOOpJUHAT, CKOPOCTH,

YCKOpEHHS, MyTH u NepeMeILCHUs




MaTepHaanoﬁ TOYKH OT BPECMCHU

2.1.4

CBoOoHOe TazieHne. Y CKOpeHHe CBOOOHOTO

nmaacHus

2.1.5

KpuBonuneitnoe aBmxkenue. PaBHoMepHOe
JIBUKEHHE  MaTepuadbHOM  TOYKH IO
OKPY>KHOCTU. YTIJIOBasi CKOpPOCTb, JIMHEWHas
CKOPOCTb. [Tepuon u 4acToTa.

LenTpocTpeMuTelIbHOE YCKOPEHUE

2.1.6

TexHuueckue YCTPOWCTBA: CIIUJIOMETD,
JBUKCHUE CHapsIOB, LIETIHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTuueckue paboTHI. N3mepenue
MTHOBEHHOH  CKOpOCTH. HccnenoBanue
COOTHOUICHUSI MEXIY IyTAMH, IIPOUIECHHBIMU
TEIOM 32  [OCJEJOBaTEIbHBIE  PaBHBIC
IPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JIBIDKCHUU C HAYaIbHOW CKOPOCTBIO, PaBHOM
Hy0. 3ydeHue ABMKEHUS IIapuKa B BA3KOU
XKugkoctH.  VM3ydeHume — ABWKEHUS — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Tpunumn OTHOCUTEIBbHOCTH lNasanes.
[TepBeiii 3akoH HprooTona. HMHepumnanbHbie

CHCTEMBI OTCUETa

222

Macca Ttena. Cwia. [IpuHuun cynepno3unuu

CHIJI

223

Bropoii 3akon HproToHa mjisi mMarepuanibHOMU
TOYKM B MHEPUUAIBHOM CHUCTEME OTCUéra
(UCO). Tperuit 3axkon Hprorona s

MaTCpPHUAJIBbHBIX TOYCK

224

3akoH BceMUpHOTo TsAroTeHus. Cuiia TSHKECTH.

IlepBas kocmuueckast ckopocTs. Bec Tena

225

Cuita ynpyroctu. 3akon ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHHUS




CKOJIBXKEHUST W  CWja  TPEHUS  IOKOSL.
Koadduiment tpenus. Cuna conpoTHBICHUS

IIpyu ABHKCHUHN TCJIa B X KUJIKOCTHU HUJIHK I'a3¢C

2.2.7

HOCTYHaTe.HBHOG M BpalmaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPAOTO TEJa

2.2.8

MOMEHT CuJIbl OTHOCUTEIIBHO OCH BpalICHUS.
[lnedo cunbl. YcnoBusi paBHOBECUSI TBEPIOTO
teaa 8 UCO

229

TexHuueckue  yCTPOWMCTBA:  MOJIIUAITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue paboThl. M3yueHue ABMKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TIOJ
JIIeiCTBHEM HECKOJbKHMX cui. MccinenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B
nebopMUpyeMoOil TpyKMHE U PE3UHOBOM
oOpa3le, OT BEIUWYMHBI UX JAepopMaluH.
Hccnenoanue yciaoBUii paBHOBECUS TBEPLAOTO

TCJI1a, UMCIOIICTO OCh BpalllCHUSA

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

NmnynbCc MarepuaibHOM TOYKH, CHUCTEMBI
MaTepUAIbHBIX TOYEeK. WMMOyJlbC Cuibl U

N3MCHCHHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTuBHOE NBMKEHUE

233

Pabora crnbl

234

MomtHocTs cribl

235

Kunerndeckas sHeprus MarepuaabHON TOUYKH.

Teopema 0 KHHETUYECKON YHEPTUU

2.3.6

IlorenumnansHasg d3Heprus. lloTreHunanbHas
SHEPrus YIPYyTO nehopMUPOBAHHON
npykuHbl. [loreHuuanbHas dSHeEprus Tena

BOJIN3M TIOBEPXHOCTH 3eMITH

2.3.7

HOTGHLII/IEUII)HI)IG N HCIIOTCHLHMAJIBHBIC CHIIBI.

CBs13b pa6OTI>I HCIIOTCHOUAJIBHBIX CHI C




W3MEHCHHEM MEXaHHYCCKOM SHEPTrHUU CUCTCMBbL

TCII. 3aKkoH COXpaHCHUA MEXaHUYeCKOM

SHEPruu
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHnyeckue ycTpoicTBa: IBUIKECHHE PaKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN TUCTOJIET
[Ipaktuueckue pabotel. M3yueHue cBsA3M
5310 CKOPOCTEM Ten 1pH HEYIpPYroM yJape.

UccnenoBanue cBsizu  pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHUYECKOM OHCPI'MH TCJla

MOJIEKVYJIPHAS ©®U3NKA U TEPMOJMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUM

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH. BpoyHoBckoe
neuxenue. Juddysus. Xapakrep ABIKEHUS U

B3aHMOI[efICTBHH HaCTHII BEUICCTBA

3.1.2

Mopgenu CcTpoeHUs Ta30B, KUAKOCTEH U
TBEPJBIX TEJ U OOBICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX MOJIeNeH

3.1.3

Macca MOJICKYIJI. KommuectBo BCIICCTBA.

[TocTositnnas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmnepatypa u €€

usMmepenue. llkana remneparyp Llenscus

3.1.5

Monens  upeanpHOro  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJIIPHO-KHUHETUYECKON

TCOPUU NACAIIBHOI'O I'a3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpeaHei
KHHETHYECKON YHEPTUM TEIUIOBOTO JBUKEHUS

yactuil ra3a. [llkana remneparyp KensBuna

3.1.7

Vpasuenue Knaneiipona — Menjaeneena.

3akoHn /lampToHa

3.1.8

l'azoBbie 3akoHBI. M30Mmporieccrl B uacaibHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, u300apa




3.19

Texnuueckue YCTPOWCTBA: TEPMOMETD,

OGapometp

3.1.10

[IpakTuueckue pabotel. M3mepeHue Maccel
BO3/JyXa B KJIacCHON KoMmHate. MccnenoBanue
3aBUCHMMOCTHU MCXKAY IIapaMeTpaMu COCTOAHUA

Pa3pCKCHHOT'O ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepMOI[I/IHaMI/I‘leCKaH CHUCTCMA. BHyTpeHHHH
SHEPIUsa TepMOHHHaMHqGCKOﬁ CUCTEMBI H

CIIOCOOBI €€ M3MEHEHHUST

3.2.2

KomndecTBO TEIIOTHI U pa60Ta. BHyTpeHHHH

SHEPTHA OAHOATOMHOI'O UACAJIBHOT'O Ira3a

3.23

Buasl Teruonepegaun: TEIIIONPOBOIHOCTD,
KOHBEKIIMS, U3NMydeHue. TernoéMKoCTh Tena.
VYienbHas TEIIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPH TCILIOIICpCaadC

324

[TepBbiid 3ak0H TepMoAUHAMUKH. [IprumMeHeHne
IIEPBOTO 3aKOHA TEPMOJUHAMUKHI K
u3onporeccam. ['padudeckas HHTEPIPETALUAS

paboTsl raza

3.2.5

TermoBble Mamubbl. [IpuHUOMOBL  AEHCTBUSA
TEIJIOBBIX MamuH. [IpeoOpazoBanus »HEpPruu
B TEIUIOBBIX  MamuHax. KoadduuueHt
nosie3Horo jaeicteus (nanee — KI1J1) TernoBoi

mMamusbl. Hukin Kapao u ero K11

3.2.6

Bropoit 3aKOH TEPMOJIVHAMUKH.
HeoGpatumocts  mpoueccoB B NpHUPOJE.
TerioBeie JBUTATEIIN. DKOJI0rH4ecKue

HpO6J’IeMH TCIINIOOHCPI'CTUKHU

3.2.7

TexHuueckue YCTPOWCTBA: JBUTaTeIIb
BHYTPEHHETO CrOpaHusl, OBITOBOM

XOJIOAWUJIbHUK, KOHAUITUOHEP

3.2.8

[IpakTrueckue padotel. M3mepenue ynenpHOM

TEIUIOEMKOCTH




33

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u KoHAeHCcaus. VcnapeHve
" KUIIEHHUE. VnennHas TeIIoTa
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl

KHUIICHUA OT JaBJICHUA

332

AOCOIIIOTHAaE W OTHOCUTEJIBbHAS BIIAXKHOCTH

BO31yxa. HacelmenHslil map

333

TBépnoe TEJO. Kpucrannuueckue u
amopdHbIe Tenma. AHHM3OTPONHS  CBOHCTB
KpUCTAJUIOB. Kunkue KpPUCTAJLIBIL.

CoBpemeHHbIE MaTepualIbl

334

IInaBnenue wu KpucTajljin3alus. YV nenpHas

TCIIJII0TA I1J1aBJICHHUA. CY6HI/IMaHI/IH

3.3.5

YPaBHeHI/Ie TEIJI0BOro OajzaHca

3.3.6

TexHuYeckue yCTpPOWMCTBA: TUTPOMETP U
TICUXPOMETD, KAJIOPUMETP,  TEXHOJIOTHH
MOJTyYeHHUs COBPEMEHHBIX MAaTepUAJIOB, B TOM

YUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTUN

3.3.7

[IpakTuueckue paboTHI. N3mepenue

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

DJIEKTPOCTATUKA

4.1.1

DJeKTpu3anus Tel. DIeKTpUIecKuil 3apsa. /[Ba

BHU/JIA DJICKTPHUYCCKUX 3apA10B

4.1.2

HpOBOI[HI/IKI/I, JUDJICKTPUKHA n

IIOJIYIIPOBOTHUKH

4.13

3aKOH COXpaHEHHs IEKTPUIECKOTO 3apsiia

4.14

B3aumoneiictue 3apsinoB. 3akon Kymnona

4.1.5

DneKTpuueckoe noJe. Hanpsokénnocts
AIIEKTPUIECKOTO TOJISL. [puHIMn
CYIIEPIIO3ULIAH. Jluanm  HanpsHKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

4.1.6

PabGora cun QJICKTPOCTATUYCCKOI'O  I10JIA.




Ilorennuain. Pa3HoCTh ITOTEHIINATIOB

HpOBO[[HI/IKI/I U JUOJICKTPUKU B MNOCTOAHHOM

4.1.7 ANEKTpUYECKOM  moJie.  Judnekrtpuueckas
MPOHUIIAEMOCTh
DJIEKTPOEMKOCT. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IUIOCKOTO  KOHJEHCaTopa.
DHeprus 3apsHKEHHOT0 KOHEHCAaTopa
TexHuyeckue  yCTpOMCTBA:  AIIEKTPOCKOIL,
419 AIIEKTPOMETP, 3JIEKTPOCTaTUYECKas 3alluTa,
o 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJIIEHCATOD,
KCEPOKC, CTPYHWHBIN IIPUHTED
41,10 [IpakTuueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHJACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

YcaoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'O TOKaA. HUcrounuku Toka. Cuna

TOoKa. [I0CTOAHHBIN TOK

422

Hanpsokenue. 3akon Oma 17151 yyacTka Henu

423

9HeKTpI/I‘{CCKOG COIIPOTUBJICHHC. YaennHOE

COIIPOTUBJICHUEC BCUICCTBA

424

ITocnenoBarensHOE, napajuiesibHOE,

CMCHIAHHOC COCAMHCHHEC ITPOBOJHHUKOB

4.2.5

Pabora snexTpuyeckoro Toka. 3akoH Jlxoyis

— Jlenna

4.2.6

MOILIHOCT 3JIEKTPUUYECKOTO TOKA

4.2.7

anekTponBkymias cuna (manee — IJC) u
BHYTPCHHEE COINPOTHBIICHUE MCTOYHUKA TOKA.
3akon OmMma and 1NOJHOM  (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHC

4.2.8

DneKTpOHHAs MIPOBOJAMMOCTH TBEPABIX
METa/UIOB.  3aBUCHUMOCTh  CONPOTHUBIICHUS
METAaJIJIOB oT TEeMIIEPATypHI.

CBepXIpoBOIUMOCTD




4.2.9

OnekTpuueckuii TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[onmynpoBonnuku. CoOCTBEHHAS U TPUMECHAS
IPOBOJUMOCTb MOIYNPOBOJHUKOB. CBOMCTBa

p-n nepexoza. IloaynpoBogHUKOBbIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKU  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOoLanusl.

DIIEeKTPOIHN3

4.2.12

DIIeKTPUUECKUI TOK B rasax.
CaMoOCTOSATENbHBII M HECAaMOCTOSITEJIbHBIN
paspsan. PaznuyHbie THUIBI CaMOCTOSITEIIBHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuueckue yCTpOiiCcTBa: ammepMerp,
BOJIbTMETP,  PEOCTaT, HUCTOYHUKU  TOKa,
3JIEKTPOHATrPEBATEIbHbBIE npudopHI,
AJIEKTPOOCBETUTENBHbBIE TPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN O],
TEPMHUCTOPbI U (doTOope3ncTopsl,

HOJ'IyrIpOBO,I[HI/IKOBHﬁ Auoa, raJJlbBaHHKa

4.2.14

[IpakTuueckune paboTHI. N3yuenue
CMEILIAHHOTO COCIMHEHMS PE3UCTOPOB.

WN3mepenne OJIC ucrouHMKa TOKa U €ro
BHYTPEHHET0 comnpoTuBieHus. HalOmonenue

IICKTPOIIH3a

11 KITACC

Kon
pasae
Ja

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS UHAYKIOWA

43

4.3.1

IlocTtostHHBIE MarHuThbl. B3auMmojenctBue

IIOCTOAHHBIX MAarHuTOB




432

MaruutHOe Tone. BekTop MarHUTHOM
MHIYKUHUH. [TpuHIMn CyNepIIO3UIIH.
JIluann marnutHOM wuHAYKIMU. Kaprtuna
JUHAA  MarHUTHOW  MHAYKUUU  [OJsA

IIOCTOSITHHBIX MarHuToOB

433

MaruuTHOEe TMOJie TPOBOJHUKA C TOKOM.
Kaptuna nuHui moJsisi JJIMHHOTO MPSAMOTO
MPOBOJIHMKA M 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHUKA, KATyIIKH C TOKOM. OMBIT
Opcrena. BzaumojelicTBue MPOBOJHUKOB C

TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

4.3.5

Cuna Jlopeniia, €€ MOIylib U HampaBJICHUE.
JIBukeHHe ~ 3apsOKEHHOW — YacTHULBI B
OJTHOPOJIHOM MAarHuTHOM Tiojie. Pabora

cuiibl JIopeHna

4.3.6

SIBnenue BHGKTpOMaFHHTHOﬁ HHAYKIOUH

4.3.7

IToTok BCKTOpa MarHuTHOM HHAYKOHUU

4.3.8

OJC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOMN

nHaykuu Papanes

4.3.9

BuxpeBoe anextpuueckoe mone. IC
UHIYKIUA B TPOBOJHHKE, JBIDKYIIEMCS
MOCTYNATEJIFHO B OJHOPOJHOM MarHHUTHOM

I10JI€

4.3.10

[IpaBuio Jlenna

4.3.11

NuayktuBHOCT. SIBIEHHE CaMOWHAYKIIUU.

O/J1C camonnayKkuuu

4.3.12

3Hepr1/151 MAarouTHOIrO IIOJIsI KaTylmlKu C

TOKOM

4.3.13

DNEKTpOMarHuTHOE I10JIe

4.3.14

TexHudeckne  yCTpPOMCTBA:  ITOCTOSTHHBIE
MAarHuThl, JJIEKTPOMATHUTBHI,
JJIEKTPOJBUTATEIID, YCKOpPUTEIN

QJICMCHTAPHBIX YaCTUL], MTHAYKIWUOHHAs I1CYb




4.3.15

[IpakTrueckue paboTHI. N3yuenne
MarHUTHOTO TMOJII KAaTyIIKU C TOKOM.
HccnenoBanue  AE€HCTBUSL ~ MOCTOSIHHOTO

MariuTa Ha paMKy C TOKOM. Hccnenosanue

SABJICHUA BHGKTpOMaFHHTHOfI HHAYKIIUA

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KomebarenpHass  cucrtema. CB00OOIHBIE
koieOanus. [apMoHWYeckHWe KoJeOaHus.
[lepuon, wuacrota, ammuuTyga u  ¢asa

KoyieOaHuit

[IpyxvHHBIH MasATHUK. MareMaTH4eCcKuil

MasiTHHK

YpaBHEHHE TapMOHHYECKHUX KOJeOaHHM.
Kunemaruueckoe " IUHAMHUYECKOE

OITHCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBpamenue SHEPIUU npu
FapMOHUYECKUX KOJICOaHUsX. CBsi3b
aAMIUTUTYIBI KoJieOaHu M HUCXOIHOM
BEJIMYMHBI C aMIUTUTYyJAaMH KoyieOaHui eé

CKOPOCTH U YCKOpPEHUs

KoneoarensHbli KOHTYD. CBoOOIHEBIE
3JIEKTPOMAarHUTHBIC KoJieOaHust B
UJCATLHOM  KOJIOATeTbHOM  KOHTYpeE.
AHanoruss MEXAy MEXaHWYCCKUMHU U
AIEKTPOMATrHUTHBIMH KOJIEOAHMSIMH.

®opmyia Tomcona

3akoH COXpaHCHHA OJHCPIruu B HACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

BeIHYyKICHHBIE MEXaHUYEeCKHE KOJeOaHus.
Pesonanc. Pesonancuas KpHUBas.
Brinyxennbie ANEKTPOMArHUTHBIE

KOJIeOaHusL.

[TepemennbIit TOK. CunycouaaibHbII




IIEPEMEHHBIN TOK.

MomnocTb IIEPEMEHHOTO TOKa.
AMIUIMTYAHOE W JACUCTBYIOLIEE 3HAYCHUE

CHJIbI TOKA U HAITPSAXKCHUA

5.1.10

Tpancdopmarop. IlpousBoxacTso, nepenaya
U TOTpeOJIeHHE IEKTPUUYECKOW SHEPrHH.
OKOJIOTUYECKHE DPHUCKU IIPU IPOU3BOJCTBE
JIEKTPUYECKON SHEpIuu. Kynberypa
UCII0JIb30BAHHUS NEKTPOIHEPTUH B

HOBCEIHEBHOU KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: celicMorpad,
AIEKTPUIECKUH 3BOHOK, JHHUH

QJICKTpoIepcaavd

5.1.12

IIpaktuyeckue  pabortel. HccnenoBanue
3aBUCUMOCTH IepHOJa MajblX KojeOaHHi
rpy3a Ha HUTU OT JUIMHBI HUTH M MacChbl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LHEeN¥ U3 MOCIEN0BATEIbHO COEIMHEHHBIX

KOHACHCATOpA, KaTYIIKHU U pE3UCTOPa

52

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

MexaHnuueckue BOJIHBI, yCIIOBHUS
pacnpocrpanenusi.  Ilepuox.  CkopocTh
pacrpocTpaHeHuss ¥ JUIMHA  BOJIHBI.

HonepeqHHe " IPpOAOJIbHBIC BOJIHBI

522

WNurepdepenuus 51 TP PaKIUS

MEXaHHNYCCKHUX BOJH

523

3Byk. CkopocTh 3Byka. I'pOMKOCTB 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONeKTpOMarHuTHbIE  BOJHBL. Y CIIOBUSA
W3IYyYEHHUS]  DJEKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuentanust Bektopos E, B u v B

9JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:

OTPaXXCHUC, IMPCIOMIICHUC, IIOJIApHU3alH,




madpakuus, uHTepdepeHnus. CropocTb

QJICKTPOMAruuTHLIX BOJIH

5.2.6

[MIxana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHHE DJIEKTPOMarHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I PagruoCBiA3N W TCICBUACHUA.
Pa,Z[I/IOJ'IOKaI_II/IH. QHGKTpOMaFHI/ITHOG

3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

528

TexHuueckue yCTpONCTBA: MYy3bIKaJIbHBIC
UHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHOCTHKA B TEXHUKE U MEIULMHE, pajap,
paZMONpPUEMHHUK,  TEIEBU30p, AHTCHHA,

teneon, CBU-neyn

53

OIITHUKA

5.3.1

[IpssMonMHEHOE pacpOCTPaHEHHUE CBETA B

OIHOPOJHOM cpene. Jlyu cBera

532

Otpaxxenne cBeTa. 3aKOHbl OTPAKECHUS
ceera. [loctpoenre m300pakeHU B IIOCKOM

3epKaie

5.33

HpeJ'IOM.]'ICHI/Ie cBeTa. 3aKOHBI IIPCIIOMJICHMS
CBCTa. AOCONIOTHBIH IIOKa3aTcCJib

IIPEIOMJICHUS

534

[TormHoe BHyTpeHHEE oTpaykeHue. [IpenenbHblil

YTOJI IOJHOI'O BHYTPCHHECTO OTPAKCHUSA

5.35

Hucnepcus cera. CloXHBINA cOCTaB 6eoro

ceera. LlBer

53.6

Cobuparoniue ¥ paccerBAIONINE JIMH3BIL.
Tonkass nuH3a. DOKYCHOE pacCTOSHHE U
OIITHYCCKas CHJIa TOHKOM JIMH3BbI.
[TocTtpoenne n3zoOpakeHUI B coOMparomux
U paccenBaronux JuH3ax. PopMyiia TOHKOMN

JIMH3BbI. yBeJ’II/ILICHI/IC, JaBacMocC JIMH30M

5.3.7

Hpeﬂenm IMPUMCHUMOCTHU FeOMCTquCCKOﬁ

OIITUKH




Wntepdepennmst  cBera.  KorepenrtHbie
HCTOYHUKH. Ycnosus HaOIr01eHUS
5.3.8 MaKCUMyMOB u MHUHHMYMOB B
UHTEpQEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)8,3HI)IX KOTCPCHTHBIX HCTOYHHUKOB

Judpakmus CBeTa. HudpaknuonHas
pemiérka. YcioBHe HaOJIONCHUS TJIABHBIX
5.3.9 MaKCHMYMOB npu HaJacHuu
MOHOXPOMaTHYECKOTO cBeTa Ha

IUGPAKIMOHHYIO PEIIETKY

5.3.10 [Tonstpuzanus ceta

TexHuueckue YCTpOﬁCTBaZ O4YKH, JIyIla,

¢doroanmapar, NTPOSKIMOHHBIA  ammapar,

5311 MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsl ONTHKA,
TG PaKIUOHHAs PEIIETKA, MOISPOU]
[IpakTnueckue paboTHI. N3mepenue

5310 nokasarenst npenomseHus. MccnenoBanue

CBOWCTB M300paKeHU I B JIMH3aX.

Hab6mronenue qucnepcuu cBeta

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel  NPUMEHUMMOCTH  KJIACCHUYECKOHN
MEXaHUKH. ITocTynatsl TEOPUH
6.1 OTHOCHUTEIILHOCTU: MHBAPUAHTHOCTb MOJYJIS
CKOPOCTH CB€Ta B BaKyyMe, IPHHIMII

OTHOCUTEIBHOCTHA DHUHIIITENHA

OTHOCHUTENIHLHOCTD OIHOBPECMCHHOCTH.
6.2
BaMellJIeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHBL

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3p Macchl C JHEPrUed U HMITYJIbCOM
6.4 CBOOOJHOM  YacTHLbl. ODHEpPrust IMOKOS

CBOOOIHON YaCTUIILI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOU OIITUKU

7.1.1 ®otonbl. Popmyna Ilnanka cBsA3u dHEPrUU




doroHa ¢ ero YacTOTOW. OHeprus u

UMIynsC GOTOHA

OtkpeiTHe W uccienoBanue QGorodddexra.
OIBITEI AT. CroxeTosa. 3aKOHEBI

dororddekra

VYpaBuenue DitHmTeiiHa Ui GoTorddexTa.

«Kpacnas rpanuma» ¢porodddexra

7.1.4

JaBnenue cBera. OnbiTel [1.H. JIeOenena

7.1.5

XHUMHUYECKOE HeﬁCTBHe CBCTa

TexHuueckue ycTpoiicTBa: (OTOIIEMEHT,
doronaTuuk, COJTHEYHAS Oarapes,

CBETOIUO/I

7.2

CTPOEHME ATOMA

7.2.1

Monens atoma Tomcona. OTBITEL
Pesepdopra no uccieroBaHuio CTPOCHHUS

aToMa. HnaHeTapHas[ MOZCIb aToMa

7.2.2

[Toctynater bopa. N3nyuenue u
noryoieHue (OTOHOB IpHU MEpexoie aToMa
C OZIHOT'O YPOBHS DHEPIUM Ha Apyrou. Buasl
ciekTpoB. CIEKTp YpOBHEH dHEPIrUU aroma

BOJIOpO/Ia

7.2.3

BosiHoBBIE cBoiicTBa wactuil. BosHbl ge
Bpoiins. KopnyckynsipHo-BoIHOBOM
nyanu3Mm. Judpakmus  27IeKTpoHOB  Ha

KpucTajuiax

7.2.4

CrooHTanHoe U BBIHY)XXACHHOC H3JTYUYCHUC.

VY CTpoicTBO U MPUHIIMIT Pa0OTHI J1a3epa

7.2.5

TexHuyeckue yCTpOWCTBA: CHEKTPAIbHBIN
aHanu3 (CHEKTPOCKOI), Ja3ep, KBAaHTOBBIM

KOMITBIOTEP

7.2.6

[lpaktnyeckue  paborel.  Habmonenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoapl  HaONIOAEHHUA W PETUCTpALUU

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTkpbITHE  PaAMOAKTUBHOCTH.  ONBITHI
Pesepdbopna 1o ompeneneHuro  cocrtaBa
pamuoakTuBHOTO  mM3nmydeHws.  CBoiicTBa
anb(a-, Oera-, ramMmma-u3iaydyeHus. BnusHue

PaaANOaKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTtkpbiTHE IIPOTOHA u HEUTpPOHA.
Hyxnonnas mogpens simpa ['eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe yucio

siapa. M30Torbl

7.3.4

Anbda-pacnaz. DNEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. lNamma-

H3JIyUCHHUC. 3aKoH paaruOaKTUBHOI'O pacliaia

7.3.5

DHeprus CBA3M HYKJIOHOB B sape. SnepHbie

cuibl. Jlepekt Macchl siapa

7.3.6

SAnepHble peakuuu. JleIeHUE U CUHTE3 sAEp

7.3.7

SAnepHbiii peakTop. TepMOsSACpHBIA CUHTES.
[IpobnemMbl M HEpCHEKTHBBI  AJEPHOU
SHEPreTUKU.  DKOJOTMYECKHE  ACIEKThI

SJIEPHON YPHEPTeTUKH

7.3.8

QHCMGHTapHBIe qaCTHUIIbI. OTKpLITI/Ie
IMO3UTPOHA. CDyH,I[aMCHTaJ'ILHLIe

B3aUMOIEHCTBUS

7.3.9

TexHuueckue  yCcTpoWcCTBa:  JO3UMETD,
kamepa BunbcoHa, sAnepHBI  peakTop,

aroMHas bomba

7.3.10

IIpaktuyeckue paborel. HccnenoBanue

TPEKOB YacTHIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gHoro Heba. Co3Besnus, sIpKue

3Bé3I[I)I, IIJIaHETHI, UX BUIUMOC NBUXKCHUC

8.2

Conueunass cucrema. llmaHeTsl 3eMHOU

I'pYIIIIBI. IInaneTbI-TUTaHTHl U X CITYTHHKH,




KapJIMKOBBIC IIJIaHCTHI. Margle TCIa

COJIHEUHOW CUCTEMBI

8.3

Comame, dorochepa wm  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Ucrounuk sueprumn CostHIla U 3BE3]1

8.5

3BE3MbI, HMX OCHOBHBIE XapaKTEPUCTHUKHU:
Macca, CBETUMOCTh, PaJNycC, TEMIIEpaTypa, ux
B3aMMOCBS3b. J[narpamMma «CHeKTpajibHBIN
KJacC — CBETHUMOCTB». 3BE3ALI IJIABHOM
MOCIEA0BATENBHOCTH. 3aBUCUMOCTD «Macca —
CBCTUMOCTDB» JUIS 3Bé3[[ FJIaBHOI>'I

IIOCICA0BATCIIbHOCTH

8.6

Bnyrpennee CTpOEHUE 3BE3I,

CoBpemMeHHbIe MIPEICTaBIICHUS 0
MpOUCXOXKIeHNH U dBomormu CoiHIa U 3BE3I.

Orarisl JKU3HU 3BE3]]

8.7

Mneunsiii  Ilyte — Hama ['anakTuka.
CrnupainbHas CTpYKTypa I"anakTuku,
pacnpenelieHne 3BE3M, Tra3a U IMbUIM.
Ilonoxxenne wu  nwxkenue ConHua B
lanmaktuke. Ilmockas wu  chepudeckas

noacucTeMsl [ alakTuku

8.8

Tunel  ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPBI B SAPAX TATAKTUK

8.9

Bcenennas.  Pacmmpenue — BcesieHHOI.
3akon XaObma. PasOeranme TanaKkTHK.
Bospact u pamuyc Bcenennon, teopus
bonpmoro B3peiBa. Mogens  «ropsdei

Bcenennoii». PenmukroBoe H3JTYUCHUC

8.10

MacmrabHas CTPYKTYypa Bcenennoii.
Meraranaktuka. Hepeménusie mpoOiiembl

ACTPOHOMUH
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