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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
NoJIyipoBOJHUKOB. 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.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

KoauuecTBo yacoB

No 11/ HavumeHoBaHuUe pa3iesioB U TEM KounTpo.n IlpakTHyec daekTpoHHbIe (UU(POBHIE)
} NMPOrpaMMbI Bcero HbIE KHe o0pa3oBaTejbHbIe pecypchl
padoThbI padoThbI
Pazngen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3SHAHUA

dusnka U METOIbI HAay4YHOr' o

1.1 2 https://m.edsoo0.ru/U9ATWI1KSE
MTO3HAHUS
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/BOC4C7J3K
2.2 Jnnamuka https://m.eds00.ru/O8DS5SO0P60O
2.3 3aKOHBI COXpPaHEHHUsI B MEXaHUKE 1 1 https://m.edsoo.ru/N7L60OSUOR
Uroro no pazueny 18

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBEI MOHCKyHHpHO—KHHCTquCKOﬁ

3.1 9 1 https://m.edsoo.ru/NSO7Q8C1J
TEOpUun
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 https://m.edsoo.ru/Y3X3B8HIR
A )
33 TPETATHEIC COUTOAHIA Bemmectsa 5 https://m.edsoo.ru/H5YOY6UON
@da30BbIE IEPEXOABI
Wroro no pazneny 24



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N

Paznea 4. JIEKTPOJAUHAMUKA

4.1 DNeKTpoCcTaTuKa 10 https://m.edsoo.ru/L6V2T3W4D
IT i 7 .
4.2 OCTORHHBIN STCKTPHACCHHHI TOK 12 https://m.edsoo.ru/D1PODSNOV
Toku B pa3nuyHbIX cpenax
Wroro no pazneny 22
PesepBHOE Bpems 2 https://m.eds0o0.ru/POC60OSE6S
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME



https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S

11 KVIACC

KoaunuyecTBo yacoB

No 11/ HaumeHoBaHuUe pa3/iesioB U TEM Kourpoas IpakTuyec duaexkTpoHHbIe (LU(POBHIE)
B NMporpamMMbl Bcero HBIE KHe o0pa3oBaTejibHbIE pecypcChl
padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
M .0
1.1 ATHITHOC TOJIC. JACKTPOMATHITHA 11 1 3 https://m.edsoo.ru/LEV7X2H6F
WHTYKIIHS
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
M
2.1 CXAHHHICCKHE 1 SIICKTPOMATHHTHbIC 9 1 https://m.edsoo0.ru/POC100X1V
KOJIeOaHus
2.2 Mexanuueckue u IeKTpoMarHuTHeIe 5 1 https://m.edso0.ru/O8F2M8K6Y
BOJIHEI
2.3 Omruka 10 3 https://m.eds00.ru/RSLISONSW
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUUA OTHOCUTEJIBHOCTH

OCHOBBEI crnenuaabHOM TCOPHUU

3.1 4 1 https://m.edsoo.ru/Q3T7Z8R1R
OTHOCUTEIBHOCTHA
Hroro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 DJeMEHTHI KBAHTOBOU ONTHKU 6 https://m.edsoo.ru/P4G8V5U47Z



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z

4.2 Crpoenue atoma 4 https://m.edsoo.ru/X1G1M9Q3I

4.3 ATOMHOE SApPO 5 https://m.edsoo.ru/DSY6E8T4W

Uroro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

9
5.1 JIEMCHTBL ACTPOHOMIH 1 7 1 https://m.edsoo.ru/W2W3W2Y5C
acTpo(U3HuKH
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 Oo6o0miarotee MOBTOPEHNE 4 https://m.eds00.ru/G4V7A6T4L
Wroro no pazneny 4
PesepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB 110 68 4 7
ITPOI'PAMME



https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P

HOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB
Ne DJIeKTPOHHbIe HU(POBLIE
Tema ypoka Kounrtpoar | IIpakruuec P uugpp
n/n Bcero HbIe KHe o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
dusuka — Hayka o one. Ha e
1 H3HKa T Hayka O HpHpOe. HayHHe! 1 https://m.eds00.ru/E21715M0Q
METO/Ibl TTIO3HAHUS OKPYKAIOIIETO MUpPa
Ponb u mecTo pusuku B hopMupOBaHHHI
2 COBPEMEHHOI HAYYHOU KapTHUHBI MUPA, 1 https://m.edsoo.ru/M9G2U7G3Y
B MPAKTUYECKOU ACATEILHOCTH JIIOACH
Mexannueckoe OBUKEHHE.
OTHOCHUTEIBHOCTH MEXAHUUECKOTO
3 1 https://m.edsoo.ru/P6K2M1J8Y
nBwxeHus. [lepemenienue, CKOpocTb,
YCKOpEHHUE
PaBHOMEpHOE IPAMOIIMHENHOE
4 p p 1 https://m.edsoo.rw/T1IK7L3W6W
IBIDKECHUE
PaBHOyckopeHHOE IPAMOINHENHOE
5 yerop p 1 https://m.edsoo.ru/P1K4R5T8E
IIBIDKEHUE
CBobOosiHOE MajieHne. Y CKOpeHue
6 1 https://m.edso0o0.ru/D8Y0Q3J8C
CBOOOIHOTO NAJICHUS
Kpusonuneiinoe asrmxenue. JIBixeHue
7 P . g A 1 https://m.edsoo.ru/L.200X7X5R
MaTepHaIbHOM TOUYKHU MO OKPY>KHOCTH
ITpunmmn otHOCcHUTENIBLHOCTH I annies.
8 pHHL 1 https://m.edsoo.ru/E2T5A6R2R

I/IHepI_II/IaJ'IBHLIe CHUCTEMBI OTCUCTA.



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R

IIepse1ii 3ak0oH HproToHa

Macca Tena. Cuina. [Ipuniun
cyneprnosunuu cui. Bropoi 3akox
HbroToHa niist MaTepuanbHOM TOUKU

https://m.edso0.ru/C6Y314T90

10

Tpertuit 3akoH HptoToHa 11t
MaTepUAIbHBIX TOYEK

https://m.edsoo.ru/F3L.2EIN8O

11

3akoH BceMupHoro tsarorenus. Cuna
TsoxecTH. [lepBas kocmuueckas
CKOpOCThb

https://m.edsoo.ru/Y7V6A9I0U

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.eds00.ru/S107Y674Q

13

Cuna tpenus. Koaduument tpenus.
Cuna conpoTUBJICHHUS IPU IBHKEHUU
TeJIa B )KUKOCTHU HJTU ra3e

https://m.edso00.ru/O713Z705R

14

[locTynarenbHOE U BpallaTeyibHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO TeEa.
MowmenTt cunsl. Ilnedo cunsl. YcinoBus
paBHOBECHUSI TBEPIOTO Tea

https://m.edsoo.ru/F7P3NOX1K

15

NmMmnynbc maTepuanbHON TOUYKH,
CHCTEMbI MaTEpPUAJIbHBIX TOYCK.
NMiynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE IBU)KEHHE

https://m.edsoo.ru/HSD7TO0B4E

16

PaboTta 1 MOIITHOCTH CHJIBL.
KuHeTHueckas Heprus MaTepHalbHOH
ToukH. Teopema 00 H3MECHCHHUH
KHHETUYECKOH SHEPrUH

https://m.edsoo.ru/P1V3IK5WI1P

17

IToTreHnnuanbpHas OHCPIHUs.

https://m.edsoo.ru/ W8A7F7MS5D



https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P

[MoTeHumanpHas JHEPTHsI yIPYro

e OpMHUPOBAHHON TIPY>KUHBIL.
[MorenuunanpHas SHEPrusl TeNa BOIMU3U
MOBEPXHOCTU 3eMJIU

18

[ToTeHNMaNbHBIC U HETIOTEHITHAIEHEIC
cwibl. CBsI3b paObOTHI HEMTOTCHIIUATBHBIX
CHJI C U3SMEHEHUEM MEXAHUYECKOU
HHEPrUM CUCTEMBI T€J. 3aKOH
COXPaHCHHS MEXaHUYECKON YHEPTHH

https://m.eds0o0.ru/Z607T1YOW

19

JlabopaTtopHas paborta «MccnenoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHHYECKOM SHEePTUH Tella Ha
pUMEpE PACTSHKCHHSI PE3UHOBOTO
KIyTa

https://m.edsoo.ru/USKS5R2F8U

20

KonTponbHas padota no teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPaHEHHUS B MEXaHUKE

https://m.edsoo.ru/T7K9U6POU

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeOpuu. bpoyHOBCKOE
nwxenue. nddysus

https://m.edsoo.ru/W9Y8G6N2B

22

Xapakrep ABUKEHUS U B3aUMOJICVCTBUS
YacTHUI] BeulecTsa. Monenu cTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

https://m.edsoo.ru/B9Z2W7H6V

23

Macca MOJICKYII. KomnuecTBo BCIICCTBA.

[TocTostHHAas ABoraapo

https://m.edsoo.ru/X6P9D004R

24

TennoBoe paBHOBecue. TemnepaTtypa u

https://m.edsoo.ru/SO9H7NOCIG



https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R

e€ n3mepenue. lllkana remneparyp
Ienscus

25

HUneanpuerii raz B MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOcomoTHas TemrepaTypa Kak Mepa
CpelIHEN KUHETUUYECKOW SHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

https://m.edsoo.ru/T1D8S6I0W

27

3akoH /lanpToHa. ['a30BBIC 3aKOHBI

https://m.edsoo.ru/O2B9U2D3K

28

JlabopaTtopHas paborta «MccnenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpamMu
COCTOSTHUS pa3peKCHHOTO Ta3ay

https://m.edsoo.ru/I2K2B2K9B

29

N3omporieccsl B HaeanbHOM Ta3e U UX
rpaduveckoe mnpecTaBiIeHIe

https://m.edsoo.ru/K6V3INSR4H

30

BuyTtpennsist sneprus
TEPMOJIMHAMHYECKON CHCTEMBI U
crnioco0sl e€ u3menenus. Konngectro
TEIUIOTHI U paboTa. BHyTpeHHss
HHEPrusi OJJHOATOMHOI'O UAECATIBLHOTO
rasa

https://m.edsoo.ru/V7F1C7N4Z

31

Buapl Tenonepenaun

https://m.edsoo.ru/X3N2UOB8H

32

VY nenbHas TENI0EMKOCTD BEIIECTBA.
KonudecTBo TEIoThl Ipu
Tertonepenaye. AnunabaTHbIN TIporece

https://m.edsoo.ru/B6M9Z6E6Z

33

[IepBblii 3aKOH TEPMOJUHAMUKH U €T0
IIPUMEHEHNE K H30IIpoLeccaM

https://m.edsoo.ru/C2WOB8NI9B



https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B

HeoOpaTtuMocTh mpo1eccoB B MpUPOJIE.

34 . https://m.edsoo.ru/Y2I19P2D8R
BTtopoii 3aKk0H TepMOIMHAMUKHA
IT i KII i

35 puntn eiictsis i K1 tennoson https://m.edsoo.rt/M5V2VEQ3K
MAaIIUHbI

36 Huxn Kapno u ero KIIJ] https://m.edsoo.ru/POB5SH2R70
C) 0

37 KOMOTIHCCIHE TPODICHEL https://m.edsoo.cw/MOLOK2T2D
TEIJIOOHEPTETUKH
0606 i M

38 OOTIATOTIHH YPOR (CVIONCKyIpHad https://m.edsoo.ru/J3POM3M8U
¢duznka. OCHOBBI TEPMOAMHAMUKI
KonTponbnas pabota no teme

39 «Monexynspnas pusuka. OCHOBBI https://m.edsoo.ru/TSD8B2HSP
TEPMOJIUHAMUKI
I1 0 )

40 ApOODPESOBAIHE H KOBACHCATIA https://m.edso0.ru/L6P7VOVSK
HcnapeHue u KuneHue
AOG

41 COMOTHA H OTHOCHTEIbHAL | https://m.eds00.r/O0Z1Y4T7V
BIIQXKHOCTH BO3yxa. HacklmeHuslit nap
Teépnoe Teno. Kpucrannuueckue u

LA i

4 amop¢HbIe Tera. AHU30TPOIHUS CBOMCTB https/m.edsoo.rw/Y LIOX402N
KpucTayyioB. JKuakue KpucTasuibl.
CoBpemeHHbIE MaTepUallbl
[InaBrieHre U KPUCTATUIU3AIIHSL.

43 VnenpHas TEMI0Ta MJIaBICHUS. https://m.edsoo.ru/I2D111B7Z
Cybnumarnust

44 YpaBHEHHE TEIIOBOTO OajaHca https://m.edsoo.ru/Z1E3HSNIR
DneKTpu3anus Tei. DINEKTPUIECKUN

45 pusatl P https://m.edsoo.ru/F6O5V4AGTT

3apsa. JIBa BU1a SIEKTPUIECKUX



https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R

3apsiI0B

46

HpOBOI[HI/IKI/I, JAUDJICKTPUKU U
MMOJIYIIPOBOJHUKHU. 3aKoH COXpaHCHUA
QJICKTPHUUYCCKOI'O 3apsaa

https://m.edso00.ru/Y3C60O902E

47

BzaumoperictBue 3aps10B. 3aKOH
Kynona. To4euHbIi 3JIEKTPHUUECKUIT
3apsn

https://m.edsoo.ru/C7L3D2A3E

48

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
[IpuHnMn cynepno3uuuu
ANEKTPUYECKUX TTonel. JInnun
HANPSKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

Pabota cuit aneKkTpocTaTH4ecKoro moJis.
Ilorennuain. Pa3HoCTh MOTEHIINAIOB

https://m.edso00.ru/Y3S7V905E

50

HpOBO[[HI/IKI/I N JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
,Z[I/IE)JIGKTpI/I‘-IGCKaH IMPOHUIIACMOCTD

https://m.edsoo.ru/V6B9BIC2F

51

OnekrpoéMkocTb. Konnencarop

https://m.eds00.ru/T9S4S0D9Z

52

SHGKTpOéMKOCTL IIJIOCKOI'O
KOHACHCATOPA. 9Hepr1/m 3apsAKCHHOI'O
KOHJACHCATOpa

https://m.edsoo.ru/U1P2A6M4T

53

JlabopaTtopHas pabora "U3mepenue
AIIEKTPOEMKOCTH KOHJeHcaropa"

https://m.edsoo.ru/USAS5VS5TON

54

[IpuHMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAIILHOTO
arnmapara, CTpyMHOro nmpuHTepa.
DJIEKTpOCTaTUUECKas 3alUTa.

https://m.edso0.ru/Q4G7F3C8X



https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N

3azeMIIeHHE dIIEKTPOIPUOOPOB

55

DIIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBaHus. [I0CTOSHHBIN TOK.
Cwita Toka. Hampsixenue.
Conpotusnenue. 3akon Oma 1ist
y4acTKa 1ernu

https://m.edsoo.ru/R1D0X4D2D

56

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COSIMHCHHUS PE3UCTOPOB)

0.5

https://m.edsoo.ru/E6EM2W7W7S

57

PaboTa 1 MOIIHOCTB AIEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

https://m.edsoo.ru/FOP117R3B

58

3akoH OMa a1 OJIHOM (3aMKHYTOM )
anekTpuyeckoil uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHuKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUSD)

0.5

https://m.edsoo.ru/A3WI9HOE7R

59

Peseprusliit ypok. KontponbHas pabota
1o Teme "DieKTpouHaMuKa" /
Bcepoccuiickas mpoBepodHas paboTa

https://m.edsoo.ru/COP3M7K 1P

60

O06o6marmuii ypok
«QnexTpoanHamukay / Becepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/C110M2I3L

61

DNeKTpOHHAs IPOBOJAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPBHI.

https://m.edsoo.ru/H7X1W5B7N



https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L

CBepxnpoBOIUMOCTb

DJEeKTpUUECKUI TOK B BaKyyMe.

62
CBolicTBa DJIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/M7X2N2F9U

[ToynpoBOTHUKH, UX COOCTBCHHAS U

npuMecHas mpoBoAUMOcTh. CBoiCTBa
p—n-niepexona. [omynpoBoHUKOBBIC
IPUOOPBI

63

https://m.edsoo.ru/N7T4N7L6C

DNEeKTPUUECKUN TOK B pacTBOpPax U
64 pacIiaBax 3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLIUALUS.

DIIEKTPOJIN3

https://m.edsoo.ru/Z4G7R716D

DIIEKTPUYECKHUM TOK B raszax.
65 CamocTosTebHbIN 1
HECaMOCTOSITeNbHBIN pa3psa. MonHus.

IInasma

https://m.edsoo.ru/Z8P8F7F4P

DnexTpuueckue npuOopsl U ycTpoicTBa
66 U UX IIPAKTUYECKOE IPUMEHEHHE.
[IpaBwmia TexHUKH 0€30MaCHOCTH

https://m.edsoo.ru/N9H2I3R1S

KonTponbHast padota no teme
67 «Qnextpocraruka. [locTosHHBIHI

NMEKTPUYECKUI TOK. TOKM B pa3iv4HbIX
cpenax»

https://m.edsoo.ru/Q3H4L9K6L

PesepBHEIi ypok. Q000NN YPOK

68
o temaM 10 kiracca

https://m.edsoo.ru/C3X1INON1U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KVIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoasb
HbIe
padoThbI

IIpakTHyec
KHe
padoThbI

DJIeKTPOHHBbIE HH(PPOBBIE
o0pa3oBaTejbHbIe pecypchl

[TocTOostHHBIE MATHUTHI U UX
B3auMoJieicTBUE. MarHuTHOE 1OJIE.
Bexrop maruuTHON MHAYKUUA. JIMHUK
MarHuTHOM UHAYKIIUU

https://m.edsoo.ru/HOU4E7X4E

MarsuTtHoOe I10JIe IMPOBOAHHKA C TOKOM.

OmneiT Opcrena. Bzaumopeiicraue
IMPOBOAHUKOB C TOKOM

https://m.edsoo.ru/V1Z3R3J2]

JlaboparopHnas pabota «3yuenue
MarHUTHOTO TOJISI KaTYIITKH C TOKOM

https://m.edsoo.ru/H8C7R2HS5W

JleiicTBre MarHUTHOTO TOJISL HA
MPOBOJHUK € TOKOM. Cuiia AMriepa.
JlaboparopHas pabota «lccnenoBanue
NEHCTBUS MOCTOSIHHOT'O MarHUTa Ha
pPaMKy C TOKOM»

https://m.edsoo.ru/EOLOJ1L8U

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

https://m.edsoo.ru/TSH1A1A7M

DnekTpoMarHuTHast uHAyKius. [loTok
BEKTOpa MarHuTHOM unaykuu. I1C
MHIYKIWU. 3aKOH 3JIEKTPOMAarHuTHOMN

https://m.edsoo.ru/T1T5A0DIN



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M

nHaykunn Papanest

JlaboparopHas pabota «lccnenoBanue
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIMH

https://m.edsoo.ru/IIM7Q5N2H

NuaykTuBHOCTE. fBIEHUE
camouHaykuu. 3/1C caMOMHIYyKIUH.
DHeprusi MarHUTHOTO NOJISL KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

https://m.edsoo.ru/L8WSI1J1Y

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTAPHBIX YacTHLI,
MHAYKIIMOHHAs 11eYb

https://m.edsoo.ru/U2F2B202R

10

O6o6mmaromuii ypok «MaraHuTHOE 1oJIe.
DJIEKTPOMAarHUTHAS HHTYKIIHSD

https://m.edsoo.ru/I0BOD4U1D

11

KonTponbHas padota no teme
«MarnuTtHoe nosie. DJIeKTpOMarHuTHas
WHIYKIWSD)

https://m.eds0o0.ru/Q9IHSNIVET

12

CB00OOIHBIC MEXaHHYCCKHE KOJICOaHH.
Iapmonndeckue koieOanus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue 3Hepruu

https://m.edsoo.ru/N2A1AS5T60

13

JlaboparopHas pabota «lccnenoBanue
3aBUCHMOCTH TIEPHO]Ia MAJIBIX
KoJieOaHU# Tpy3a Ha HUTH OT JIJTUHBI
HUTHU U MacChl Tpy3a»

https://m.edsoo.ru/K107Y3K9U

14

Konebarensusrit koHTYp. CBOOOAHBIE

https://m.edsoo.ru/VOJ3T1WI9H



https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O
https://m.edsoo.ru/K1O7Y3K9U

AJIEKTPOMArHUTHBIE KOJIeOaHus B
UJE€aIbHOM K0JIe0aTeIbHOM KOHTYPE.
AHaNOTHs MEX1y MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

15

®opmyna ToMcoHa. 3aK0H COXpaHEHUS
SHEPTUH B HJICATHBHOM KOJICOATSIILHOM
KOHTYype

https://m.edsoo.ru/HI V3C8NSE

16

I[pencTaBieHuE O 3aTyXaONIUX
KoJicOaHusIX. BeIHYX 1eHHbBIC
MeXaHu4ecKue Kojaebanus. Pe3onanc.
BI)IHY)KILGHHI)IG BHGKTpOMaFHI/ITHBIG
KOJIEOAHUS

https://m.edsoo.ru/F1Z4T1Z8V

17

[lepemennsbIit ToOKk. CHHYCOMIATIbHBIN
MEpEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILIEE 3HAYECHHUE CUIIbI TOKA U
HaIpsHKCHUS

https://m.edsoo.ru/C2I5V5L6F

18

Tpancdopmarop. [IpousBozacTso,
nepegaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

https://m.edsoo.ru/P8TIP3F5I

19

YCTpONCTBO U MTPAKTHUUECKOE
MIPUMEHEHHUE NEKTPUUECKOTO 3BOHKA,
reHeparopa nNepeMeHHOr0 TOKa, JTMHHUI
ANIeKTpoIepesayd

https://m.edsoo.ru/J3L8B2K 1M

20

DKOJIOTHYEeCKHE PHUCKH IIPpHU
IMPOU3BOJACTBEC 3JICKTPOIHCPIUH.
KyﬂLTypa HUCIIOJIBb30BaHUA

https://m.edsoo.ru/Z8K8O3IHS5K



https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M

ANEKTPOIHEPIUU B MOBCEAHEBHOM
JKU3HU

21

MexaHnueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacrpoCcTpaHeHUs U JITMHA BOJIHEI.
[Tonepeunbie U TPOI0THHBIE BOJIHBI

https://m.edsoo0.ru/Q1U3Z7T0S

22

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa

https://m.edsoo.ru/E3S3D6L6J

23

3H€KTpOMaFHI/ITHBI€ BOJIHBI, UX
cBoiicTBa u ckopocth. [Ikana
SJICKTPOMAruHuTHBIX BOJIH

https://m.edsoo.ru/S3VOL6F1G

24

[IpuHIAIBI PATHOCBA3U U TENEBUACHUS.
PasButue cpeacts cBA3u. Paguonokanus

https://m.edso0.ru/O6J1L77287

25

KonTponpHas padora «Konebanus u
BOJIHBD»

https://m.edsoo.ru/BSW7Z4K9G

26

[IpssMoMHEITHOE pacpocTpaHeHne
CBETa B OJJHOPOAHOM cpeae. ToueuHpli
UCTOYHUK cBeTa. JIyu cBeTa

https://m.edsoo.ru/Z7W5T8A7B

27

OTtpaxkeHue cBeta. 3aKOHBI OTPAKEHUS
cgeta. [loctpoenue u3odpakeHuit B
IJIOCKOM 3epKaje

https://m.edsoo.ru/V5F9T1B2S

28

[Ipenomnenue ceera. [lonHoe
BHYTpEHHee oTpaxeHue. [IpenenbHblii
yToJI IOJHOTO BHYTPEHHETO OTPa)KEHUS

https://m.edsoo.ru/R7B9T3Q3U

29

JlabopaTtopHas pabota «3mepenne
1OKa3aTessl MPETIOMIICHHS CTEKIIa

https://m.edsoo.ru/A4M9IR4A8Y



https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y

30

JIunssl. [TocTpoenue n3o0paxeHuit B
nuH3e. PopmyJsia TOHKOM JIMH3BI.
VYBennueHue JIMH3bI

https://m.edso00.ru/F7Y9J1Q0T

31

JlabopaTtopHas pabora «MccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)

https://m.edsoo.ru/B2L4Q4U&J

32

Hucnepcus ceera. CiioXHBIA COCTaB
Oenoro cBera. Llet. JlaboparopHas
pabora «HabOmroaeHue aucrnepcun
CBETa»

https://m.edsoo.ru/X4W6F 1 E4N

33

HNurtepdepennus cera. {udpakmus
cBeta. JludpakiuroHHas peneéTka

https://m.edsoo.ru/R1C4V3BOE

34

[Tonepe4HOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

https://m.edsoo.ru/S2Q5G8P1U

35

Ontuyeckue MpuOOPHI M YCTPOUCTBA U
yCIIOBHS UX 0€30MacHOT0 IPUMEHEHHUS

https://m.edsoo.ru/Q1Q1L0B4N

36

rpaHI/II_ILI IIPpUMCHUMOCTH KJIaCCUYECKOMH
MCXaHUKH. HOCTyHaTLI crnenuaabHOM
TCOPUU OTHOCUTCIIbHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCUTENBHOCTDh OJJTHOBPEMEHHOCTH.
3ameJIeHHe BpEMEHH M COKpAIIIEHUE
JUIMHBI

https://m.edsoo.ru/WS8ROE3X8Y

38

3Hepr1/m " UMITYJIbC peHHTHBHCTCKOﬁ
qaCTHUIIbI. CBs13b Macchl ¢ SHGPFHGﬁ n
HUMITYJIBCOM. 3Hepr1/m IIOKOA

https://m.edsoo.ru/V3K7A4NS51

39

Kontponbnas padota «Ontuka. OCHOBBI
CIIELMAJIbHON TEOpUU

https://m.edsoo.ru/N2A2H6D3B



https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I

OTHOCUTCIBHOCTH))

40

®otonbl. Dopmyna [1nanka. DHeprus u
UMIYyIsC GOTOHA

https://m.edsoo.ru/L3FOP3L.4T

41

OTKpBITHE U HCCIIE0BAaHNE
dororddekra. Onbite A. I'. Ctonerosa

https://m.eds00.ru/C9A5T9Q2D

42

3akonbl poTtodddekra. YpaBHEHUE
OiiamreiHa 11t porodrddexra.
«KpacHas rpanuta» gorosdpdexra

https://m.edsoo.ru/G7KOG7WOP

43

JaBiaenue ceera. OnbiTel I1. H.
JleOeneBa. XuMHU4eCcKOE IeiiCTBUE CBETA

https://m.edsoo.ru/P3W4S6727

44

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHHUE:
dboTo37eMeHT, (OTOIATYUK, COTHEUHAS
OaTapesi, CBeTOIUO/T

https://m.edsoo0.ru/JSSODSE3E

45

Pemenue 3amgau no reme «OEeMEHTEBI
KBAHTOBOM OIITHUKMY

https://m.edsoo.ru/M7V6N4H1X

46

Mogenb atoma Tomcona. OnbIThI
Pesepdopnra mo paccessHuiO 0-9acTHII.
ILnanerapnast MoJenp aroMa

https://m.edsoo.ru/Y8U3F2127Z

47

[Toctynater bopa

https://m.edsoo.ru/V7D8E5SG6V

48

N3nydeHue u nornoieHue GOTOHOB MpH
IIEPEX0/Ie aTOMa C OJJHOTO YPOBHS
SHEPTUH Ha ApYyroi. Buasl criekTpos

https://m.edsoo.ru/M6X20Q2M50Q

49

BonnoBrble cBoiicTBa yactuil. BonHsl e
bpoiinsa. KopnyckynspHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJAEHHOE

https://m.edsoo.ru/KSESH2V2F



https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q

U3JIy4EHUe

50

OTkpsbITHE PaTUOAKTUBHOCTU. OTBITHI
Pesepdopna mo onpenenenuro cocraBa
PaZMOaKTUBHOTO U3ITYUCHHS

https://m.eds00.ru/A919Q7YON

51

CaoiicTBa anbda-, 6era-, raMma-
U3JIy4eHUus. BimsHue painoakTHBHOCTH
Ha JKUBBIC OPTaHU3MBbI

https://m.edsoo.ru/T1X9A4Y1G

52

OTKpBITHE IPOTOHA U HEUTPOHA.
Hzotomel. Anbda-pacna.
DJIEeKTPOHHBINA U TIO3UTPOHHBIH OeTa-
pacnan. I'aMmma-usiaydyenue

https://m.edsoo.ru/F5SC1P8E3F

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.

S nepHble peakuuu. S nepHbIA PEAKTOP.
[TpoGiieMbl, IePCHIEKTUBBIL,
SKOJIOTUYECKHE ACTIEKTHI SIACPHOM
SHEPIreTUKU

https://m.edsoo.ru/L2G5VI9DIL

54

OnemeHTapHble YacTHLbl. OTKPHITHE
no3utpoHa. Metosl HaOIIOEHUS U
perucTpamum 3JIeMEHTapHbIX YacTHULl.
Kpyrasiii cron «PyHaameHTaabHbIe
B3auMoiercTBusl. EqnHCTBO
buznYECKOi KapTUHBI MUPa»

https://m.edsoo.ru/X6R3T3S3S

55

Oranbl pa3BUTUS ACTPOHOMUHU.
[IpukinagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHHE acCTpOHOMHHU. Buj 3BE31HOTO
HeOa. Co3Be3aust, spKue 3BE3bI,
IIJTaHCTHI, UX BUIUMOC IBUKCHUC.

https://m.edsoo.ru/O301U3H1P



https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S

ConHeunas cucrema

56

Comnuie. ConHeuHas akTUBHOCTD.
Nctounuk sneprun CosHIa U 3BE31T

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TJIABHOM MOCIJIEI0BATEIBLHOCTH.
BuyTpenHee crpoeHue 3BE3 .
CoBpeMeHHbIE NTPEACTABICHUS O
MPOUCXO0KICHUH U 3BOoMtoLMU CoJlHLA U
3BE3]

https://m.edsoo.ru/C2L2C9A0V

58

Muteunsiii [1yte — Hamma ["anakTuka.
[Tonoxenue u auxenue ConHua B
lNanaktuke. ['anaktuku. YEpHbIE NBIPHI B
A/ipax rajJjakTUK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. PazOeranue rajakTuk.
Teopus boinbioro B3psiBa. PenukroBoe
u3lydeHue. MeraranakTuka

https://m.edsoo.ru/LOI8V 814U

60

Hepemennsie npob6sieMbl acCTpOHOMUU

https://m.edsoo.ru/U4F8QOE8O

61

KontponbHas pabota «51€eMEHTHI
ACTPOHOMHH U aCTPOPUIUKI)

https://m.edso0o0.ru/Y6Y9D4G7X

62

O6o6maromuii ypok. Pons ¢pusuku u
ACTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJOTMYECKOM, COIMATILHON 1
ITHYECKOH cdepax IesaTeTbHOCTH
YyeJgoBeKa

https://m.edsoo.ru/M5A4P6T1M

63

O606maromuit ypok. Ponb u Mmecto
(GHU3HMKK M ACTPOHOMHH B COBPEMEHHOMN

https://m.edsoo.ru/JIN2H3EQV



https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M

Hay4YHOU KapTHHE MHpa

O6o6maromuit ypok. Ponb ¢pusnyeckoii
TeopuHr B (HOPMUPOBAHHH

64 . . 1 https://m.edsoo.rw/I4W6MOW4Z
IPEJICTaBICHUH O PU3NICCKOM KapTHHE
MUpa
O6o6maromuii ypok. Mecrto
I 0
65 (usurIcCKoi KapTHHb MUPa B 0OMEM 1 https://m.edso0.ru/M508TOBOY
psIly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOIC
P I .M )
66 C3CPBHEIT YPOI. WIATHHTHOE HOTC 1 https://m.edsoo.ru/TOX1E6C7N
DJIeKTpPOMAarHUTHAS MHYKIIUS
PesepBuebrii ypok. Ontuka. OCHOBEI
67 p }:p 1 https://m.edsoo.ru/M4J2B7W8P
CIICIUAIEHON TEOPUH OTHOCUTEIIEHOCTH
Peze 1 ypok. KBanrosa 3HKa.
68 PHbIi ypok. KpanTosas pusu | https://m.eds0o.r/R6CIT1Q0Z

DEeMEHTBI aCTPOHOMUU U aCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KVIACC

Kon
nposepsie
MOI0
pe3yJbTart
a

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeILHON NPOrPaAMMBbI CpeIHEro 001ero odpa3soBanusi

JleMOHCTpHPOBATh Ha MPUMEPaxX PoJib U MecTo (pu3uku B hopMupoBaHUH
10.1 COBPEMEHHOU HAyYHOI KapTHUHBI MUpPa, B PA3BUTHH COBPEMEHHOW TEXHUKHU

Y TEXHOJIOTHM, B IPAKTHUYECKON IEATEIbHOCTH JIIOIEU

Y4uThIBaTh TPAaHULIBI TMPUMEHEHHUS H3YyYEHHBIX (PU3NYECKUX MOJICNICH:
MaTepuagbHas TOYKa, WHEpUUAIbHAs CcHCTeMa OTCcu€Ta, aOCOJIOTHO
10.2 TBEPIIOE TEJIO, WACATBHBIN Ta3; MOJEIU CTPOCHMS Ta3oB, KUIKOCTEH U
TBEPABIX TEJ, TOYCUYHBIA ODJICKTPUYECCKHH 3apsi — IpPH PEHICHUH

(bHBI/I‘{CCKI/IX 3aJa4

Pacno3naBath (Qusuueckue sBIEHUS (MPOLECCH) M OOBACHATH HMX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETUYECKOH TEOpuu
CTPOCHHMSI  BEIIECTBA M  OJJEKTPOJWHAMHUKH:  paBHOMEpPHOE  H
PaBHOYCKOPEHHOE MPSMOIMHEHHOE ABUKEHUE, CBOOOTHOE TMaJeHUE Tel,
JIBUKEHUE TI0 OKPY>KHOCTH, MHEpIUA, B3auMmojelcTeue ten; auddysus,
10.3 OpOYHOBCKOE JBI)KCHHE, CTPOCHHE KHUAKOCTEHM U TBEPABIX Tell,
U3MCHEHHE O00BbEMa Tel MpU HArpeBaHWU (OXJIAKICHUU), TEIJIOBOE
paBHOBECHE, HCMApEHUE, KOHJCHCAIUs, IUIABJICHHE, KPUCTAJUIU3AIIMS,
KHUIICHHE, BIQXXHOCTb BO3[yXa, IOBBIIICHUE [aBIEHUS Tra3a MpH €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEXKAY MapaMeTpamMHu COCTOSHUS

raza B M30Iponeccax; 3JICKTpUu3alus T, B3aNMOJICHCTBHE 3apAaa0B

OnuchIBaTh MEXaHUYECKOE JBM)KEHUE, UCIIOJb3Ys (U3NUYECKUE BETUUUHBIL:
KOOpAMHATA, IyTh, I[EPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Tela,
Cuia, WUMILYJbC Te€la, KMHETHYECKas DHEPrus, MOTEHLUAaJIbHAs JHEPIHUs,
10.4 MeXxaHudeckas paboTa, MeXaHMuYecKass MOIIHOCTh; MpPH ONHUCAHUU
IPAaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCHOIb3YEeMbIX BEIMYUH, UX
0003HAYeHHUS W EIUHHIIBI, HAXOIUTh (POPMYJIBI, CBSI3BIBAIOIIUE JAHHYIO

(bU3NIECKYIO BEIMYUHY C APYTHMH BETHYUHAMUA

10.5 OnuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOWCTBA TE€JI W TEIJIOBHBIE SABJICHUA,

UCTIONIB3YSl  (PU3MYECKHE BEIWYHMHBI JAaBJICHHE Tas3a, TeMIeparypa,




CpedHsis KUHETHYECKash DHEPrus XaOTHYECKOTO JBIKCHHUS MOJICKYII,
CpeIHEKBaJpaTHuyHas CKOPOCTh MOJIEKYJ, KOJMYECTBO  TEILIOTHI,
BHYTPEHHSSL SHEprus, pabora raza, Ko3Q(GULUHUEHT MOJE3HOTO NEHCTBUA
TEIJIOBOTO  JBUTATeNsd; NpH OMNHCAHUM TPABWIBHO TPAKTOBAThH
(U3MYEeCKUI CMBICI HUCIOJIB3YeMBIX BEIWUYHH, HX OOO3HAYCHUS U
CAMHUIIBI, HAXOAUTH (POPMYIbI, CBS3bIBAIOLINE JAHHYIO (U3HUYECKYIO

BCIIMUUHY C APYTUMHU BCIINYNHAM

10.6

OnuceiBaTh  M3yYEHHbIE  JJIEKTPUYECKHE CBOMCTBA  BellecTBa U
ANEKTpUYECKUE sSBIEHUS (IIPOLECCHI), UCTIONB3YS (PU3NUECKHE BEIUYUHBI:
ANEKTPUYECKUN 3apsjl, DJIEKTPUUYECKOE I10JIe, HANpsSKEHHOCTh I0JI,
MOTEHLIMAJ, PAa3HOCTh MOTEHIHUAJIOB; TIpPU ONUCAHUM IPABHIIBHO
TPaKTOBAaTh (PU3NYECKUIN CMBICI UCTIOIb3YEMbIX BEIMYUH, UX 0003HAYCHUS
U eIUHUIIBI;, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO

BCJIIMYHHY C APYTUMH BCIUUYNHAMHA

10.7

aHAJIM3UPOBATh (PU3NYECKUE MPOIIECCHI U SIBICHMUS, UCIIONB3YS (pu3nueckue
3aKOHbl U MPUHUUIIBL: 3aKOH BCeMUpHOTo Tsarotenus, [, II u III 3akoHbI
HproToHa, 3aKOH COXpaHEHHS] MEXaHMYECKON YHEPIUH, 3aKOH COXPAHEHUS
HMMITyJIbCa, MPUHUMUII CYNEpPHO3ULUUU CHJI, TPUHLHUII PABHOIPABUS
MHEPUUAIbHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-KMHETHUYECKYIO) TEOPUIO
CTPOEHUS BEIIECTBA, TIa30BbIE 3AaKOHBI, CBA3b CPEIHEW KHUHETUYECKOU
SHEPTUU TEIJIOBOIO ABM)KEHHSI MOJIEKYJI C aOCOJIOTHOW TeMIepaTypoil,
MEpPBBIM 3aKOH TEPMOJAVMHAMUKU, 3aKOH COXPAHEHUS JJIECKTPUUYECKOIO
3apsiaa, 3akoH KynoHa; mpu 3ToM pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro0 MaTeMAaTUYECKOE BBIPAXKEHUE U YCIIOBUS (TPaHUILIbI, 00JIACTH)

IIPpUMCHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TIPUHIMIIBI JCHCTBUS MAaIIWH, NPUOOPOB U
TEXHHYECKHX  YCTPOMCTB, paszIuyaTh yCJIOBUS HX  0O€30IacHOTO

HCIIOJIBb30BaHUsA B HOBCGI[HCBHOﬁ KHN3HHU

10.9

BremoaHATE OKCIICPUMCHTBI 110 HCCICAOBAHUTIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN W
IPOLIECCOB C HCIIOJIb30BAHUEM TNPSMBIX M KOCBEHHBIX W3MEPEHHH; INPH
3TOM QopMmynupoBaTh mpoOieMy (3agady) H THIOTE3Y Y4eOHOTro
IKCIIEPUMEHTa, cCOOMpPaTh YCTAHOBKY M3 IPEJIOKEHHOTO 00O0pYyIOBaHUS,

IIPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIbI

10.10

OCYHIGCTBJIHTI) IMpsAMBIC U KOCBCHHBIC N3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIIMYHH,
IIpu 5TOM BLI6I/IpaTI> OIITHMAJIBHEIN CIIOCO0 HU3MCPCHHA U HCIIOJIb30BATh

HU3BCCTHBIC MCTOJbl OICHKH HOFp@I.HHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXIy (U3MYECKMMU BEJIWYMHAMH C

HCIIOJIb30BAHHUEM  IIPAMBIX HBMGPGHHﬁ; Ipu 5STOM KOHCTPYUPOBATH




YCTaHOBKY, (DMKCHpPOBATh PE3YJIBTATHl  IMMOJTYYCHHOW  3aBHCHMOCTH
(bu3MUYeCKUX BETUYMH B BHUJAE TaOIUI[ U rpaHUKOB, JENaTh BBIBOABI IO

pe3yibTaTaM UCCICAOBaHNA

10.12

CobmoiaTh mpaBuiia 0€301MacHOrO TPyAA MPHU MPOBEJACHUN UCCIICIOBAHUMA
B paMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCICIOBATEIbCKOH H
HpOGKTHOfI ACATCIIBHOCTH C UCIIOJIB30BAHUCM HU3MCEPUTCIIbHBIX YCTpOI\/JICTB

1 J1ab0paTopHOTO 000PYIOBAHUS

10.13

Pemate pacu€THble 3amauu ¢ SBHO 3aJaHHOM (DU3UYECKON MOJCIbIO,
UCTIOJB3YS (PU3MYECKHe 3aKOHBI U TIPUHIIUITEI; HA OCHOBE aHAJIN3a YCIIOBHUS
3a/lauu BbIOUpaTh (PU3UUYECKYIO MOJEIb, BELICTATh (PHU3NUECKHE BEITMUUHBI
u (dopmynbl, HeoOXOoAMMBIE I €€ pelIeHUs, NPOBOAUTH PACU€Thl U

OLCHUBATh PCAJIbHOCTD MMOJTYUYCHHOI'O 3HAYCHH A q)HSquCKOﬁ BCJINYHHBI

10.14

Pemars Ka4eCTBEHHBIE 3a71a4u: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYXIAEHUU C OMOPOM Ha HW3YYCHHbBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)H31/I‘-I€CKI/I€ SABJICHUSA

10.15

Wcnonp3oBath  mpu  pelieHUd  y4eOHBIX  3aJa4  COBPEMEHHBIE
WHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOWCKA, CTPYKTYpHUPOBaHUS,
UHTEpHpeTallud U TpeACTaBIeHUs Yy4eOHOM M Hay4YHO-NOMYJISIpHON
uHbOpMaLUY, IOJYYEHHOH W3 PAa3JIUYHBIX MCTOYHHKOB; KPUTUYECKU

aHAIM3UPOBATh NOTY4aeMyI0 HH(OPMAIHIO

10.16

[TpuBoaMTH TIpUMEpHI BKIAJa POCCHUCKUX U 3apyOCIKHBIX YUEHBIX-
(M3HUKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO MUPA,

B Pa3BUTHUC TCXHUKU U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 110 (PU3UKE B ITOBCEAHEBHOMN JKU3HU
sl obecrieueHuss O€30MacHOCTH TpW  OOpalleHMH C MpudopaMu |
TEXHUYECKUMH YCTPONCTBAMHU, JJIsi COXPAHEHHs 3JOPOBbS U COOIOJCHUS

HOPM 3KOJOIH4€CKOIo IMOBEACHUA B Opr>KaIOIHCﬁ cpeac

10.18

PaGoTate B rpynme ¢ BBIMOJIHEHUEM pa3WYHBIX COLHUATIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy TPYIMIIBI, PAIIMOHAIEHO PACIIPELIIATh 00I3aHHOCTH
Y TUIAHUPOBATH JIEATEIIBHOCTh B HECTAHJAPTHBIX CHUTYAIUSAX, aJ€KBAaTHO
OLICHMBATh BKJaJ KaXJOTO W3 YYACTHUKOB TPYMNIBI B peUICHUE

paccMaTpuBaeMoi mpoOIeMbl

11 KUIACC

Kon
nposepsie

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001mero o0pa3oBaHus




MOIo

JIeMOHCTpHPOBATh Ha MPHUMEPAx PoJib U MECTO (U3UKUA B (POPMHUPOBAHUU
COBPEMEHHOW Hay4yHOH KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJIOTHH, B IMPAKTHUYECKOU IEATEIbHOCTU JIOJAEH, LEIOCTHOCTh U

€IMHCTBO (PU3NIECKOI KapTUHBI MUPa

Y4uuThIBaThH rpaHullbl TPUMCHCHHUA H3YYCHHBIX Q)HSHHGCKI/IX MOI[GJ'IGIZZ
TOYCYHBIHN BHGKTpI/ILIeCKI/Iﬁ 3apsaa, dAcCpHas MOACIb aToMa, HYKJIOHHAasd

MO/JI€Tb ATOMHOTO sJIpa MPHU pelIeHnH (PU3NIEeCKUX 3a71a4

PacnioznaBate (usmueckue sBiaeHHsS (MpoIecCh]) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKU U KBAHTOBOW (DU3HMKU: FJIEKTpHUECKas
IIPOBOJIUMOCTb, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JeHCTBUS
TOKa, B3aUMOJEHCTBME MAarHUTOB, D3JEKTPOMArHUTHAS  MHIYKIIMS,
JeiCTBUE MarHUTHOTO IOJISL HA TIPOBOJAHUK C TOKOM M JIBUXKYIIHUUACS 3apsil,
3JIEKTPOMAarHUTHbIE KosiebaHus U BOJIHBI, IpSIMOJIMHEIHOE
pacrpocTpaHEeHHE CBETa, OTPaXEHUE, MpPEIOMIIEHUE, UHTepepeHIts,
IuQpakius U MOISpU3aLMsl CBETa, UCIepCcHs cBeTa, HOTOIEKTPUIECKUN
ekt (poroaddexT), cBETOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHIATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHAas U  HUCKYCCTBEHHas

PaaruO0aKTHBHOCTDb

OnuceiBaTh U3y4eHHbIE CBOMCTBA BelECTBA (3JEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, IJIEKTPUUYECKYIO IPOBOJUMOCTh pa3jIM4HBIX Cped) |
ANIEKTPOMAarHUTHBIE  sIBJEHUS  (TpoLlecChl), HUCHOJNB3YS  (U3HYECKUE
BEIMYMHBL:  JJCKTPUYECKUN  3apsal, CWiIa  TOKa, DIEKTPUYECKOE
HanpsDKeHUe, 3JIEKTPUUYECKOE CONPOTUBIIEHHE, PA3HOCTh IOTEHIMAJIOB,
OJIC, pabora TOka, MHAYKLHS MarHuTHOrO MOJs, cuia AmIiepa, cuiia
JlopeHnia, WHIYKTHBHOCTh KATYIIKH, OSHEPrUs DJIEKTPUYECKOTO U
MarHUTHOTO TIOJIeH, TEepUOoJ M YacToTa KojeOaHWi B KojeOaTeIbHOM
KOHType, 3apsii M CHjJa TOoKa B  Ipolecce TrapMOHMYECKHX
AJIEKTPOMArHUTHBIX KOJIeOaHUH, (OKYCHOE pacCTOSIHHE M OINTHYECKas
CHUJIa JIMH3BI; TIPU OMHMCAHUM MPABHIBHO TPAKTOBATh (PH3MUECKUI CMBICH
UCTOJB3YyEeMbIX BEJIWYHMH, WX OOO3HAYCHHS W CIUHHIBI, YKa3bIBaTh
(bopMyInbl, CBA3BIBAIOIIME JAHHYI (QHU3UYECKYIO BEIMYUHY C APYTUMH

BCIN4YNHaMN

pe3yJbTaT
a
11.1
11.2
11.3
11.4
11.5

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC SBJICHUA KW IPOLECCHI, UCIIOJIb3YHd
(bHBquCKI/Ie BCIIMYUHBI: CKOPOCTb OJJCKTPOMAroMTHBIX BOJIH, AJIHMHA

BOJIHBI M 4YacCcTOoTa CBE€TA, OHEPIUA HU HMIIYJIBC q)OTOHa, nepuona




nmojrypacnaga, SHEpPTruAa CBA3U ATOMHBIX AACP, IPU OIMMMCAHWU ITPABHUIILHO
TPaKTOBATb (I)I/IBI/ILIeCKI/Iﬁ CMBICJI HCIIOJIB3YCMBIX BCINYHUH, Hux
0003HaYEeHUI U CAWHUIIBI, YKa3bIBATb (bOpMy'J'ILI, CBA3BIBAOIIUC NTAHHYIO
(bHBI/I‘{eCKy'I-O BCIIMUYUHY C APYIrHMU BCIMYMHAMH, BBIYHUCIIATH 3HAUYCHUC

(U3HYECKON BEIIMYUHBI

11.6

AHanu3upoBarth  (U3MYECKHE MPOLECChl U SBJICHMS, HUCIOJIb3YS
¢usnveckne  3aKOHBI W HpUHOMOBLE  3akoH  Owma,  3aKOHEI
MIOCJIEIOBATEIBbHOIO U MapajlIeIbHOTO COEAMHEHUS! MPOBOJHUKOB, 3aKOH
Jlxoyns — JleHna, 3akOH AJEKTPOMArHUTHOM MHAYKLIMHM, 3aKOH
MPSIMOJIMHEMHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHbl OTPAKEHUS CBETA,
3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE DWHIITeHHa g doTtorddekra,
3aKOH COXPAHEHMSI DSHEPruM, 3aKOH COXPAHEHUs HUMIIYyJbCa, 3aKOH
COXpPAaHEHMSI DJIEKTPUYECKOr0 3apsja, 3aKOH COXPaHEHUS MacCOBOrO
quclia, MOCTynarbl bopa, 3aKOH paJuOakTUBHOIO pacmnajaa; Mpd 3TOM
pasznuyaTh CIIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe

BBIPAKEHUE U YCIOBUS (TPAHUIIBbI, 00JIACTH) TPUMEHUMOCTH

11.7

OHp CACIAThL  HAIPaBJICHUC BCKTOpPAa HWHAYKOHWM  MArduTHOIO  IIOJIA

IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa X CHJIBI JIopeHua

11.8

CTpouTh M ONHCHIBATH HU300paKEHHE, CO3/[aBAEMOE IUIOCKHM 3EpKalioM,

TOHKOU JTUH30H

11.9

BBITIONHATE AKCMEPUMEHTHI 10 WCCIICTOBAHUIO (DU3UYCCKUX SIBICHUU W
MPOIIECCOB C HMCIOJB30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPCHHI; TpU
sToM (GopmynupoBath mnpobiemy (3agadyy) U THIOTE3y Yy4eOHOTO
HKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOr0 000pYyIOBaHUS,

IIPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIbI

11.10

OcymiecTBIATh MpsSMbIe M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIHYHH,
[P 3TOM BbIOMpaTh ONTHUMAIbHBIA CIIOCOO M3MEPEHHS M HUCIOJIb30BaTh

HU3BCCTHBIC MCTOJbI OICHKH HOI‘pGI.HHOCTGfI I/IBMepeHI/Iﬁ

11.11

UccnepoBath 3aBUCUMOCTH  (DU3HUYECKUX BEIMYMH C HUCIOJIB30BAHUEM
MPSIMBIX U3MEPEHH; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH (U3MUYECKUX BEIUYUH B BUJC

Ta6JII/IH n Fpa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YJIbTaTaM HCCICAOBAHHUA

11.12

CobOmrogaTh  mpaBuiia  0Oe3omacHOro  TpyJa IOpU  MPOBEACHUU
UCCIIEIOBAaHUH B paMKax ydeOHOro OKCIEpUMEHTa, Yy4eOHo-
UCCIIEIOBATEIbCKOM M IMPOEKTHON JEATEIbHOCTH C HCIOJIb30BAaHHEM

M3MEPUTEIIbHBIX YCTPOICTB U 1a00paTOpHOro 000PyI0BaAHUS

11.13

Pemarp pacu€rHble 3amauM C SBHO 3aJaHHOW (PU3MYECKOH MOJEIBIO,




UCIIONB3Ys (PU3NYECKUE 3aKOHBI M IPUHITUIIBL, HA OCHOBE aHAJIM3a yCIOBUSA
3a/lau¥ BBIOUPATh (PU3NYECKYIO MOJIETIb, BBIICIATH (PU3HMUECKHUE BETUUMHBI
u GopMyInbl, HEOOXOAMMBIE Al €€ pEelIeHUs, MPOBOJIUTH PACUETHI U

OLCHUBATH PCAJIbBHOCTD ITOJTYUCHHOI'O 3HAYCHUA (bHBHqGCKOﬁ BCJINMYHHBI

11.14

Pewars Ka4yeCTBECHHbIC 3a7a4u: BBICTPaNBaTh JIOTUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUHW C ONOpPOM Ha H3YyYECHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~I€CKI/I€ SABJICHUSA

11.15

Hcnonb3oBaTh  MpU  pelIEHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTMM JJIs  IOMCKAa, CTPYKTYpUPOBAHHUS,
UHTEpHpeTallud M MpeACTaBIeHUs Y4eOHOW U Hay4HO-IOIYJIIPHOMN
uHpOpMaLUY, MOJYYEHHON U3 pa3IMYHBIX HCTOYHHUKOB; KPUTHUYECKU

aHAIM3UPOBATh MOJIy4aeMyr0 HH()OpMaLUIO

11.16

OOBSCHATh MPUHIMIBI JEHCTBUS MAIUH, MNPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pa3M4aTh yCIOBHA HX OE30MIaCHOTO WCIOJIb30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TpUMEpHI BKJIAJa POCCUHCKUX U 3apyOekHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUS 10 (PU3HKE B TIOBCEIHEBHOM KU3HU
st obecrieueHrss 0€30MacHOCTH TpH  OOpalleHuH C HpudopaMu U
TEXHUYECKUMH YCTPONCTBAMH, JIJIi COXPAHCHHS 370POBbS M COOJIFOICHUS

HOPM IKOJIOTUYECKOTO TTOBEJICHUS B OKpY Kalollel cpezie

11.19

PaGotatp B Tpymme ¢ BBHINOJIHEHHEM pPA3JIMYHBIX COIHUAIBHBIX POJICH,
TUTAHUPOBATH PabOTy TPYIIIBI, PAMOHATIBHO PACIPEACIIATh 00SI3aHHOCTH U
IUIAHUPOBATh JCATENBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJeKBATHO
OLICHUBATh BKJAJ KaXJOr0 M3 YYAaCTHUKOB TIpPYyIIIbI B PEIICHUE

paccMaTpuBaeMoii IpoOIeMbl




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kox
pasnae
Ja

Koa nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKaAHUA

OU3NKA U

METO/bl HAYYHOI'O I[IO3HAHUA

1.1

®usnka — Hayka o npupoae. Hayunbsie Meroasl
IIO3HAHUS OKPY>KaIOILEro MUpA. Ponb
9KCIIEPUMEHTA U TEOPUHU B IIPOLIECCE MO3HAHMSA

MPUPOABL. DKCIEPUMEHT B (hPU3HKE

1.2

MonenupoBanue  GU3MYECKUX  SBICHUM U
nporeccoB. Hayunbie runoressl. dusnueckue
3aKOHBI M TEOpUU. ['paHHIBI MPUMEHUMOCTH
¢du3nyeckux 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Ponmb u wMecto ¢usuku B (dopMUpOBAHUH
COBpPEMEHHOM Hay4YHOW KapTUHBI MHpa, B

HpaKTquCKOﬁ ACATCIIBHOCTH J'II-O,Z[@ﬁ

MEXAHHWKA

KMHEMATHKA

2.1.1

MexaHn4ueckoe JBHXKEHUE. OTHOCHUTENHLHOCTD
MCXaHHYCCKOI'O JBHMIXXCHU. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

[lepemenienue, CKOpPOCTh (CpedHss CKOPOCTH,
MTHOBEHHAas CKOPOCTb) u YCKOpEHUE
MaTepUaIbHOW TOYKH, MX MPOEKIUU HA OCU
cucteMbl koopauHat. CioXeHue nepeMenieHui

U CJIOKE€HUE CKOPOCTEN

2.13

PaBHOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKCHUE. I'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS,
IyTH U NEpPEMEIICHUs] MaTepUaIbHON TOYKU OT

BPEMEHHU

CBoOoaHoe majieHre. Y CKOpeHue CBOOOTHOTO




nnaacHus

2.1.5

KpuBonmueliHoe  nBuxkeHue.  PaBHOMepHOE
JBUKCHHE MaTepUaIbHOU TOYKH 1o
OKPYKHOCTH. YIJIOBasi CKOpOCTb, JIMHEHHas
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTPEMUTENBHOE YCKOPEHUE

Texauueckue YCTPOMCTBA: CIIUJIOMETD,
INBUKCHHE CHapsAOB, LEIHbIE W PEMEHHBIC

nepenadn

2.1.7

[IpakTueckue paboTHL. N3mepenue
MI'HOBEHHOMH CKOPOCTH. HccnenoBanue
COOTHOULICHUS MEXIY IYTSIMH, IPOWUJICHHBIMU
TEJIOM  3a  IOCJeIOBaTelbHbIE  PaBHbIC
IIPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KEHUM C HadyaJbHOM CKOPOCTBIO, pPaBHOM
Hynt0. M3yueHne IBWKEHUs IIapuKa B BA3KOM
KUIKOCTH.  M3yueHue — ABMKEHUS — Telna,

OpOILICHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Ipunnun ortHocurensHocTH ['anmunes. Ilepsblid
3akoH Hprorona. IHepuuanbHble CHCTEMBI

oTcuéTa

222

Macca tena. Cwia. [lpuHnun cynepno3unuu

CHJI

223

Bropoit 3akoH HproToHa 119 MarepuanbHON
TOYKA B MHEPUUATBHOM CHCTEME OTCUETa
(UCO). Tpernit 3axkon  Hprorona s

MaTCpHaJIbHBIX TOUCK

224

3akoH BceMUpHOro TAroTeHus. Cuiia TSHKECTH.

HepBaﬂ KOCMHYCCKaAsA CKOPOCTD. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHUs
CKOJBXKEHUSI U  CWiIa  TPEHHS  IOKOS.

Koaddunment tperwms. Cuia COMpPOTHBICHUS




IIpH ABMKCHUU TEJIa B )KUAKOCTH HUJIA T'a3C

2.2.7

HOCTyrIaTeJII)HOG U BpallaTCJIbHOC JBUKCHHC

a0COJIFOTHO TBép,I[OFO TCl1a

228

MOMEHT CHJIbl OTHOCUTENIBHO OCH BpallleHHs.
[Ine4o cuibl. YCnoBHS paBHOBECHS TBEPAOIO
tena B UCO

229

TexHuueckue yCTpOﬁCTBaI INOAIIMITHUKH,

ABWKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue paboTel. M3ydeHue ABMKCHUS
Opycka 1O HaKJIOHHOW TUIOCKOCTH  TOJ
NEUCTBUEM HECKOJbKUX cui. HccnenoBaHue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B
nepopMupyeMoil  MPYXUHE U  PE3UHOBOM
oOpasme, OT BEIWYMHBI WX JAedOpMaIHH.
HccnenoBanue ycioBuid paBHOBECHSI TBEPIOIO

TCJIa, UMCIOLICTO OCh BpalllCHUSA

23

3AKOHbBI COXPAHEHN A B MEXAHUKE

23.1

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI
MaTCpraJIbHbIX  TOYCK. I/IMHy.HI)C CUJIbBI H

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus umnyiasca B HCO.

PeakTuBHOE NBMKEHUE

233

PaGora cuiibl

234

MOoOIHOCTE CHJIBI

235

Kunernueckas sHeprus MarepHalbHOM TOYKH.

TeopeMa 0 KHHETHYECKON YHEPTUH

23.6

IlorenuumanpHas  sHeprus.  IloreHumanbHas
SHEPrus ynpyro AeGOPMHPOBAHHOW IMPYKHHEIL.
[lorennmanbHast ~ SHeprusi  Tena  BONM3H

MMOBEPXHOCTU 3eMITH

2.3.7

HOTGHIII/I&.HBHBIG N HCIIOTCHIHAJIBbHBIC CHIIBI.
CBs3p pa6OTBI HCIIOTCHIHUAJIBHBIX CHJI C
H3MCHCHHEM MEXaHHYSCKOM OHCPIrUr CHCTCMBI

Tea. 3aK0H COXpaHCHUA MEXaHUYeCKOMn OHEPIun




23.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4eckue yCTpOMCTBA: JABUIKEHUE pPAakeT,

239
BOJOMET, KOTIep, MPY>KUHHBIA MUCTONET
[Ipaktuueckne paboTel. 3yuenue cBsizu
5310 CKOpOCTEH Tem TpH  HEYNpyroMm  yuape.

Hccnenosanue CBA3HU pa6OTBI CHIJIBI C

H3MCHCHHEM MEXaHHMYCCKOM SHECPIrUu TCjIa

MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUHU. bpoyHnoBckoe
nekeHue. uddysus. Xapakrep ABIKEHHS H

BBaHMOHeﬁCTBHH qaCTull BCIICCTBa

3.1.2

Moaenu CTpOEHHUs Ta30B, KUAKOCTEN U TBEPJIBIX
TeJI U 0O0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE

3TUX MOJIEIEH

3.1.3

Macca MOIJICKYJIL. KomnuectBo BCIICCTBA.

[Tocrosnnas ABoraapo

3.14

TenmoBoe paBHOBecue. Temmepatypa u €€

n3Mmepenue. [lkana remneparyp Llenscus

3.1.5

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU

naCaJIbHOI'O ra3a

3.1.6

AGcomtoTHas Temmeparypa Kak Mepa CpeaHei
KUHETUYECKON JHEPruy TEIIOBOTO JBUKEHUS

yactuil raza. [lIkana remneparyp KenbBuna

3.1.7

VpaBuenue Knanelipona — MenaeneeBa. 3akoH

JanpToHa

l'azoBbie 3akoHBI. M30mpoueccsl B HI€AITBHOM
ra3e ¢ IOCTOSHHBIM KOJHMYECTBOM BEIECTBA:

u30TEepMa, U30X0pa, H300apa

3.19

Texnuueckue YCTPOWCTBA: TEPMOMETD,

OapomeTp

3.1.10

[IpakTuueckue pabotel. M3mepeHue Macchl




BO3/lyXa B KJAaCCHOM KoMHare. MccienoBanue
3aBHCUMOCTH MEXJy NapamMeTpamMH COCTOSIHMS

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKIA

3.2.1

TepmoauHamMuueckass cucrema. BHyTpeHHsA
JHEPIUs TEPMOJAMHAMMYECKOW CUCTEMBI H

CoCco0bI €€ U3MEHEHUS

322

KomnyectBo Terotel u paborta. BHyTpeHHSs

QHCPIuA OJHOATOMHOI'O HCAJIbHOT'O I'a3a

323

Bunelr  Temsonepenauu:  TEMJIONPOBOAHOCTD,
KOHBEKLHUs, W3JIy4yeHHE. TeruioéMKOCTh Tena.
VYiaenpHas TeEIJIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONCPCaavuC

324

IlepBb1ii 3aKk0H TepmoanHaMuKHU. IIpumeHeHne
IIEPBOTO 3aKOHA TEPMOJUHAMUKU K
u3onpoueccaMm. ['paduueckas uHTepHpeTays

paboTHI Ta3a

3.2.5

TemnoBeie Mamuubl. [lpuHnunel  gedcTBUS
TEIUIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPTUU B
TerioBbiX MammHax. Kosdduuuent nomeznoro
nevictBus (nanee — KIIJI) TennoBoil MaiiuHBI.
uxn Kapno u ero KI1JI

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpaTtumocTh  mporieccoB B MPHPOJIE.
TenoBbie JIBUTATENH. DKOJIOTMYECKUE

POOJIEMBI TETIIOPHEPTETUKU

3.2.7

Texnuueckue YCTPOWCTBA: JBUTaTelb
BHYTPEHHEI0 CropaHusi, ObITOBOM XOJIOANIBbHHUK,

KOHJIUITHOHED

3.2.8

[IpakTuueckue pabotsl. M3mepeHue ynenbHOU

TEIIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KoHaeHcauus. Micnapenue u

KUIeHue. YaenabHas TeIoTa napoo6pa30BaHI/I${.




3aBUCUMOCTb ~ TEMIIEpPAaTypbl  KUIEHHUS  OT

JaBJICHUA

332

AOcomoTHaE ¥ OTHOCHUTEIbHAs BJIAKHOCTH

Bo3ayxa. HacelmieHnHsblil nap

333

Teépnoe Teno. Kpucramumueckue u amopdubie
Tena. AHM30TPONMsS CBOMCTB  KpPHUCTaJJIOB.

Kunxue kpucramibl. CoBpeMeHHbIE MaTeprabl

334

IInaBnenne wu KpucCTalJIn3alus. VaenpHas

TCIIJ10TA I1JIaBJICHH . Cy6J'II/IMaI_II/I$I

3.3.5

ypaBHeHI/Ie TEMI0BOro OanaHca

3.3.6

Texnuyeckue  yCTpOHCTBA: TUTPOMETp U
TICUXPOMETP, KaJIOPUMETD, TEXHOJIOTHUH
MOJIyYEHHUS COBPEMEHHBIX MAaTEepHANOB, B TOM

YU CJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTMU

3.3.7

[TpakTuyeckune paboTel. M3mepenue BIaXHOCTH

BO3yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnexkTpuzauus Tell. DIeKTpuueckuii 3apsan. J[Ba

BUA SJICKTPUICCKUX 3apA 0B

4.1.2

[IpoBOIHMKY, TUDIIEKTPUKHU U MOJIYIIPOBOJHUKH

4.13

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

4.14

B3aumopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpuuecKoe ToJIe. HanpsokénnocTs
ANEKTPUIECKOTO TOJISL. [MTpuHIMD
CYNEPIO3ULIHH. JIvunuu HaINpsHKEHHOCTH

QJICKTPHUUYCCKOI'O I10JIA

Pa6ota CHII QJICKTPOCTATHUYCCKOI'O I10JI.

Ilorennuan. Pa3HocTh NOTEHIINATIOB

4.1.7

[IpoBOIHUKN W JUANACKTPUKA B TOCTOSHHOM
ANEKTPUYECKOM noJe. Jusnextpudeckas

IIPpOHUITACMOCTDb

4.1.8

DNeKTPOEMKOCTb. Konnencarop.




DNeKTpoEMKOCTh  IUIOCKOTO  KOHJICHCATopa.

3HepFI/I${ 3aPsOKCHHOT'O KOHJACHCATOPA

TexHuueckue yCTpOICTBa: 3JIEKTPOCKOII,

419 JIEKTPOMETP,  DIIEKTPOCTATUYECKAs  3allUTa,

o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYWHBIN ITPUHTED

41.10 [IpaxkTrueckue paboTHL. N3mepenue

SHGKTpOéMKOCTI/I KOHJCHCATOpa

4.2

TIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJAX
Ycnosus CYILIECTBOBAHUS MTOCTOSIHHOTO
4.2.1 3NeKTpUYecKoro toka. Mcrounuku Ttoka. Cuna
ToKa. [TocTOsSIHHBIN TOK
422 Hanpsokenue. 3akon Oma 1S yyacTka Lenu
423 DNEKTPUYECKOe  COINPOTHUBJICHHUE. Y ACIIBHOE
o COIPOTUBIICHUE BEILIECTBA
424 [TocnenoBarenbHOE, MapaljieibHOE, CMEIIAHHOE
o COCIMHEHHE MPOBOJHUKOB
Pabora anekrpudeckoro toka. 3akoH J[xoyms —
4.2.5
Jlenma
4.2.6 MOUIHOCTD JEKTPUYECKOr0 TOKA
anekTpoaBkymas cuia (manee — JJC) u
427 BHYTpPEHHEE COMNPOTUBIICHUE MCTOYHUKA TOKA.
o 3akoH Oma i 1OJHOM  (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3ampikanme
DneKkTpoHHas MIPOBOJIUMOCTD TBEPBIX
428 METAaJIJIOB. 3aBHUCUMOCTh COINPOTUBIICHUS
o METaJIJIOB oT TEeMIIePaTypHI.
CBepXnpoBOIUMOCTD
429 DnekTpuueckuidi TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX IMyYKOB
[MonmynpoBonuuku. CoOCTBEHHAss U TPUMECHAsS
4.2.10 MIPOBOJIUMOCTh MOJIYIPOBOJHUKOB. CBOICTBA p-

n nepexoza. [lonynpoBoaHUKOBEIE TPUOOPHI




4.2.11

DneKTpuueckud  TOK B JEKTPOJIUTAX.

QHCKTpOHI/ITI/I“IeCKaﬂ Jucconuanus. 3J'IeKTp0J'IH3

4.2.12

DNeKTpUYeCKU TOK B razax. CaMoCTOSATENbHBIN
U HECaMOCTOATENbHBIM paspsan. Paznuunsie
THIIBI  CaMOCTOSITENBHOIO pa3psana. MomHusl.

ITmazma

4.2.13

Texauueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT,  HCTOYHHUKH  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npuOopsl,
3JIEKTPOOCBETUTENbHBIE PUOOPBI, TEPMOMETP
COIPOTHUBIIEHUS], BAKYYMHBIHI 11O, TEPMHUCTOPbI
1 (OTOpE3UCTOPHI, MOTYIPOBOJHUKOBBIN AMO,

rajJJbBaHUKa

4.2.14

[IpakTuueckue padbotel. M3yueHue cMeniaHHOro
COEMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTouHMKAa TOKa M €ro
BHYTPEHHEro comnpotusieHus. HaGmonenue

ANEKTPOIIH3a

11 KUIACC

Kox
pasnae
Ja

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKaAHUSA

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAY KN A

43.1

IlocTtostHable  Mar"HuThel. B3ammopeiicTsue

IIOCTOSITHHBIX MarHuToOB

43
432

MaruutHOe  moJsie.  BekTtop  MarHMTHOM
uHaykuuy. IlpuHnun cynepnosunuu. JInann
MarHuTHoOM wuHAykiuu. KaprtuHa nuHui
MarHMTHOM MWHIYKIMM TIOJSA IOCTOSIHHBIX

MarHuToB

433

MarautHoe II0JIe IMpOBOAHUKA C TOKOM.




Kaptuna nuHME 10OJg JUIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOrO  KOJIBIIEBOTO
MPOBOJIHUKA, KATyIIKH ¢ TOKOM. OImbIT

Opcrena. B3amMopeicTBue MTpPOBOJHUKOB C

TOKOM
434 Cuiia AMmriepa, €€ MOJIyJib M HalpaBJICHHUE
Cuna Jlopenna, e€ mMoaynb W HalpaBjcHUE.
JIBH>KEHHE 3apsHKEHHOU YaCTHUIbI B
433 OJTHOPOTHOM MAarHMTHOM moje. Pa6ota cuisl
Jlopenna
4.3.6 SIBneHue 3NEeKTPOMArHUTHON UHAYKIIMU
437 IToTok BekTOpa MAarHUTHOM MHIYKLIUU
OJC unaykuuu. 3aKOH 3JIEKTPOMArHUTHOMN
4.3.8 nHaykiuu Papanes
BuxpeBoe osnextpuueckoe moine. IJC
WHIYKUMA B TPOBOJHMKE, JBHUXKYILIEMCS
439 MOCTYMATEeIbHO B OJHOPOJHOM MAarHUTHOM
rnoJie
4.3.10 [IpaBuio Jlenna
NHnykTUBHOCTh. SIBIE€HHME CaMOMHIYKIHUU.
43.11 O/1C camouHyKIuu
4.3.12 DHeprus MarHUTHOTO MOJISl KaTYUIKHA C TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHuueckue YCTpPOWCTBA: [IOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUTHI,
4.3.14
3JIEKTPOJBUTATEINb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTULl, MHAYKLIIMOHHAS 1eYb
[Ipaktuueckue paboTHI. N3yuenue
MarHUTHOTO TOJs KaTylIKd C  TOKOM.
43.15 HccnenoBanue JICHCTBUSA IIOCTOSIHHOTO

MariTa Ha paMKy C TOKOM. Hccnenosanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HUHAYKIUHA

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE U OSJIEKTPOMAI'HUTHBIE KOJIEBAHU




5.1.1

KonebarensHas CHUCTEMA. CB00OOIHBIE
kojeOanus. ['apMoHHMYECKHE  KOJCOaHHS.
[lepwon, wdacrora, amrmmrysa u  (Qasa

KoJIeOaHui

[IpyxxuHHbIld MasATHUK. MaremaTu4ecKkui

MasTHHUK

YpaBHEeHHE  TapMOHHMYECKHUX  KOJICOAHUH.
KunemaTnueckoe u JuHAMUYECKOE OMUCAHUE

KO0JIe0aTeIbHOTO ABMKECHUS

[IpeBparnienue sHepruv NpU TAPMOHUYECKUX
kosnebOanusx. CBs3b aMIUIUTYIbl KoJeOaHUi
HUCXOJIHOM  BEIWYMHBI C  aMIUIUTyAaMHu

Kose0aHuit e€ CKOPOCTU U YCKOPEHHUS

KomnebarenpHblit KOHTYP. CB0OOIHBIE
AJNIEKTPOMArHUTHBIC KOJICOAHUSI B HJICATHBHOM
KOJIeOATeIbHOM KOHTYpE. AHAIOTUS MEXIY
MEXaHWYECKUMH ®  DJIGKTPOMArHUTHBIMU

kosnebanusmu. ®opmyna Tomcona

3akoH COXpaHCHHA OHCPIruu B HACAIIbHOM

KOJIeOaTeIbHOM KOHTYPE

BreHYXKICHHBIE MEXaHHYECKHE KOJeOaHus.
Pesonanc. Pesonancuas KpuBasl.
Brinyxiennbie 3JIEKTPOMArHUTHBIE

KOJIeOaHusL.

[TepemennbIit TOK. CunycounganbHbIN

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYZHOE U JEUCTBYIOLIEE 3HAYCHHUE

CHJIbI TOKAa U HAITPSAXKCHUA

5.1.10

Tpancdopmarop. IIpousBoactso, nepegava u
notpeblieHne  SIEKTPUUECKON  DHEPIUu.
DKOJIOTUYECKUE PHUCKUA MpPU IPOU3BOACTBE
ANEKTPUUYECKOM SHEPTHUH. Kynbrypa

HUCIIOJIb30BaHUA QJICKTPOSHEPIUA B




HOBCEIHEBHOU KU3HU

Texnuueckue  ycrpoiictBa:  ceiicMorpad,

5.1.11 AIEKTPUYECKUI 3BOHOK, JINHUH
3JEKTpoIepead
[Ipaktuueckue  pabotel.  HccnemoBanue

5.1.12

3aBUCUMOCTH IICpHOAA MaAJIbIX KoJIEOaHMH
rpysa Ha HHTH OT IAJIMHBI HUTH W MACChI
rpysa. I/ICCJ'IC,I[OBaHI/Ie INEPEMCHHOI'O TOKa B
LHeNyd M3 MOCICAOBATCILHO COCAMHEHHBIX

KOHACHCATOpA, KaTYIKHU U PE3UCTOPa

52

MEXAHUYECKUE 1 OSJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpocTpaHeHHUSI. [epuo. CkopocThb
pacrpocTpaHeHWss W JUIMHA  BOJIHBIL.

HonepeqHHe " IMMPOAOJIBbHBIC BOJIHBI

522

WNurepdepenuus 51 T paKus

MCXaHHNYCCKHX BOJIH

523

3Byk. Ckopoctb 3ByKa. ['poMKOCTh 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

DNeKTpOMarHuTHBIC BOJIHBI. YcnoBus
W3JTYyYEHHUS 3JIEKTPOMATrHUTHBIX BOJIH.
Bzaumnas opuenTtauusi BektopoB E, B u v B

SHeKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC€

525

CoiicTBa ANIEKTPOMATrHUTHBIX BOJIH:
OTpak€HHE, NPEJIOMJICHUE, MNOJIpHU3aLus,
madpakuusi, wuHTepdepenuus.  CKopocTb

OJICKTPOMArdMTHBIX BOJIH

5.2.6

[MIxana JIIEKTPOMAarHUTHBIX BOJIH.
IIppuMeHeHHEe JIEKTPOMATHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pPaguocCBiA3n W TCICBUACHUA.
Pa,Z[I/IOJ'IOKaI_II/IH. QHCKTpOMaFHI/ITHOC

3arpsAA3HEHUE OKPYKAIOLIEH CpeIbl

5.2.8

TexHudeckue yCTpPOMCTBA:  MY3bIKAJIbHBIE




MHCTPYMEHTBI, YJIbTPa3ByKOBasl IMAarHOCTHKA
B TEXHUKE u MEJULIUHE, pazap,
PaguoONpPUEMHUIK, TEJIEBU30D, AQHTEHHA,

tenedon, CBU-nieun

53

OIITHUKA

5.3.1

[IpssmonuHeiHOE pacnpocTpaHeHHE CBETa B

OJHOPOJHOM cpene. JIyu ceTa

532

Otpaxenue cBera. 3aKOHbI OTPAKEHUS CBETA.

[Toctpoenue n300paskeHHit B IIIOCKOM 3epKaie

533

HpeJ'IOM.]'ICHI/Ie cBeTa. 3aKOHBI IIPCIIOMJICHHA CBCTA.

AOCOIIOTHBIN TTOKA3aTeNb MPETOMIICHHUS

534

[TomHoe BHyTpeHHee oTpaxkenue. IIpenenbHbIN

YIr'oJI IMOJIHOI'O BHYTPCHHETO OTPAKCHUA

535

Hucnepcusi cBera. CrnoxkHbI cocTaB 0enoro

ceera. LIBer

53.6

Cobuparoniue M paccewBaIOIIUE  JIMH3BIL.
Tonkass nuH3a. DOKyCHOE paccTOsIHME U
OIITHYCCKas cuJia TOHKOM JIMH3HI.
IToctpoenue n3obpaxkeHUil B cOOMparoIIuX U
paccenBaronMx JuH3ax. PopMysa TOHKOU

JIMH3BI. Y BeNnUUeHue, JaBaeMoe JIMH301

5.3.7

Hpeﬂenm IMPUMCHUMOCTHU FeOMCTqueCKOﬁ

OIITUKH

5.3.8

WuTepdepenius CBETa. KorepenThsie
HUCTOYHUKH. Ycnosus HaOIoAeHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTepQEPEHIIMOHHON  KapTMHE OT  JIBYX

CI/IH(i)aSHI)IX KOIr¢pCHTHBIX HCTOYHHUKOB

539

Judpaxiums CBeTa. Judpakimonnas
pemérka. YcioBue HaOMIONEHHSA TJIaBHBIX
MaKCHMYMOB npu naJicHun
MOHOXPOMAaTHYECKOTO cBera Ha

TUPPAKIUOHHYIO PELIETKY

5.3.10

[Tonsipusanus ceera




TexHudeckue yCTpOMCTBA:  O4YKH, JIyIa,

doToanmapar, NOPOEKUMOHHBIA  ammapar,

>3 MHKPOCKOII, TEJIECKOIl, BOJIOKOHHAsl OITHKA,
I paKkIMOHHAs PeMIETKA, MOISPOU
[Ipaktunueckue paboTHI. H3mepenne

s312 nokasaresst  npesnomieHus.  McecnegoBanue

CBOWCTB N300paKCHHI B JINH3aX.

HaGirotenue aucrepcuu cBera

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunBbl  IPUMEHUMOCTH  KJIACCUYECKOM
MEXaHUKH. ITocTynatsr TEOPUH
OTHOCHUTEJIBHOCTU: WHBAPUAHTHOCTH MOJYJIS
CKOPOCTH CB€Ta B BaKyyme, IPUHIUI

OTHOCHUTEIBHOCTHA DHUHIIITEHHA

6.2

OTHOCUTENBHOCTh OAHOBPEMCHHOCTH.

3aMeI[J'IeHI/Ie BPCMCHHU U COKpPAIICHUEC TJINMHbI

6.3

DHeprus u UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p Macchl C DJHEpPrued M MMITYJIbCOM
CBOOOJHOM  4YacTULbl. DHEpPrus  IMOKOs

CBOOOIHON YaCTUIILI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonel. Popmyna [lmaHka cBI3U dHEpPruu
($oTOHA C ero 4acToTOH. DHEPrusi U UMITYIIbC

dhoTtonHa

OtkpeiTHe W wucciaenoBanue Qororddexra.
OnbIThI AlT. CroneroBa. 3aKoHbI

dhoTodrddekra

VYpaBHenue OiHIITeHHA IS doToddekTa.

«Kpachnas rpanuna» porodrpdexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.1.5

XUMHNYECKOE NENCTBUE CBETA

Texnuueckue ycTpoiicTBa:  (poTOINIEMEHT,

dboTonaTunk, cCoTHeUHAs OaTapesi, CBETO IO,




7.2

CTPOEHUE ATOMA

7.2.1

Monens atroma Tomcona. OnbITEI
Pezepdopaa mo uccieqoBaHuiO CTPOSHUS

aromMa. HﬂaHeTapHas{ MOACIb aroMa

7.2.2

IToctynater bopa. M3nyyenne u noryionieHue
(GOTOHOB IpHU Mepexoje aromMa C OJHOTO
YPOBHS HEPrUU Ha ApYroi. Buael CrieKTpoB.

CriekTp ypOBHEI SHEPruu aToMa BOJIOpoaa

7.2.3

BonHoBrle cBoiicTBa uYacThl. BogHBI e
Bbponna. KopnyckyIsipHO-BOJIHOBOW TyaJIM3M.

Judpakiys 37eKTPOHOB Ha KpUCTaIIaX

7.2.4

CroHraHHoe | BBIHYXXJICHHOC H3JIYUYCHHC.

YcTpoiicTBO 1 pUHLIKIT pabOTHI Jiazepa

7.2.5

TexHu4eckue yCTpPOMCTBA:  CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOM), Jia3ep, KBaHTOBBIN

KOMITBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habmronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl  HAOMOACHHWS W PETrUCTpaIyu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTtkpbITHE PalIrOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuro  cocraBa
PaZIMOAKTUBHOTO  W3JIYYCHUS. CaoiicTBa
anb(a-, Oera-, ramma-u3iaydeHus. BrusHue

PAANOAKTUBHOCTHU HA JXUBBIC OPraHU3MbI

7.3.3

OTtkpbiTHE NTPOTOHA M HelTpoHa. HykiioHHas
Mozaenb sapa ['eiizenbepra — VBaHeHKoO.

3apsia sapa. MaccoBoe uucio siapa. M3oTomsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIN Oera-pacna. amma-

H3JIyUCHHUC. 3aKoH PaaruOaKTHBHOI'O pacliajia

7.3.5

DOHeprus cBsi3U HYKJIOHOB B siape. SnepHbie

cuibl. Jlegext Macchl siapa




7.3.6

SAnepHble peakuuu. JleneHne U CUHTE3 s1ep

7.3.7

SAnepHblii peakTop. TepMOsAEpHBIA CHUHTE3.
[Ipobnembl M MEPCHEKTUBBI  sJEPHOM
JHEPreTUKU. DKOJIOTUYECKHE aCIEKThI

SJIEPHON YPHEPTeTUKHI

7.3.8

OneMeHTapHbIe YaCTHULBI. OTtkpbiTHE
[I03UTPOHA. @yH/1aMEHTAJIbHBIE

BBaHMOHeﬁCTBHH

7.3.9

TexHuueckue yCTpOﬁCTBaZ JA03UMCETP, KaMEpa

Bunscona, siiepHbIi peakTop, aToMHas boMOa

7.3.10

IIpaktnyeckue  pabotel.  MccnenoBanue

TPEKOB YacTHIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Co3Be3aus, spKue

3Bé3I[I)I, IIJTAHETHhI, UX BUAUMOC IBUXXCHUC

8.2

Comueunas cucrema. IlmaHeTsl 3eMHOU
rpynibl. [I[1aHeThI-TUraHThl U UX CIYTHUKH,
KapJII/IKOBI)IG IIJIAHCTHI. MaJII)IG TCJIa

COJIHEUHOU CUCTEMBI

8.3

Comnre, dboTtochepa u atMocdepa.

CoHeuHast akTUBHOCTD

8.4

Wctouynuk sHeprun ConHua 1 3B€371

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  PagUyC, TEMIIEpaTypa, HX
B3aMMOCBA3b.  JlMarpaMMa  «CIIEKTpaJIbHBINA
KJIacC — CBETUMOCTBb». 3BE3ABI  IJIABHOU
II0CJIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB) Ui 3BE3 ] IJIaBHON

OCJICA0BATCIIbHOCTH

8.6

Buytpennee crpoenue 38&31. CoBpeMeHHbIE
NPENICTaBICHUSI O TPOHMCXOXKICHUU M 3BOJIOLUH

CoHia u 3Bé311. DTallbl )KU3HU 3BE3]T

8.7

Mneunsiii  Ilyre — mHama ['amakTuka.

CnupanbHas CTPYKTypa l"amakTuky,




pacripenenenue  3BE31, Ta3a WM IIBUIM.
[Tonoxxenne wu  ngBuxkenue ConHua B
lamaktuke. Ilmockas u  cdepuueckas

MNoJCUCTEeMBI ['anakTUKu

8.8

Tunel ragakTuK. PaguoragakTuku 1 KBa3aphl.

YEpHble AbIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmupenne Bceenennoit. 3akon
Xab6ma. Pazberanue ramaktuk. Bospact u
panuyc Bcenmennoil, Teopuss  boabmoro
B3ppiBa. Moguens «ropsyeit  BceneHHOW.

PennkroBoe nznyuenue

8.10

MacmrabHast CTPYKTypa Bcenennoti.
Meraranaktuka. HepeméHHaple mpoOeMbl

aCTPOHOMHHU




Y4er pa6oueii nporpaMMbl BOCIIUTAHUS

C yuerom paboueii mporpammbl BocmuTanuss MBOY «COINel10» (Momynb
«1IkOJIbHBIA YPOK») BOCHHUTATEIBHBIN MOTEHIMAT YPOKa pEeaIU3yeTCsl uepes:
YCTAaHOBJICHUE JIOBEPUTENbHBIX OTHOLIEHUI MEXAYy Y4YUTEIEM M €ro
YUEHUKAMH, CIIOCOOCTBYIOIIMX TIO3UTUBHOMY BOCHPHUATHIO  YYalllUMHUCA
TpeOOBaHUI U MPOCHO y4MTENsl, IPUBJICUCHUIO UX BHUMaHUS K 00OCYyKIaeMou
Ha YpoKe MH(pOpMalUM, aKTUBU3ALUU UX [MO3HABATEIbHOM AESITEIbHOCTHU;
noOyXJIeHUEe IIKOJIbHUKOB COOJIIOJaTh HAa YpPOKE OOIIECTIPUHATHIE HOPMBI
MOBEJCHUS, MpaBuiia OOLIEHUS CO CTapIIMMH (YYUTENSIMH) U CBEPCTHUKAMU
(ILIKOJIbHUKAMM), MPUHLUIIBEI Y4eOHON AMCIUIUIMHBI M CAMOOpPraHU3aluu;
MIPUBJICYCHHE BHUMAHUS IIKOJIBHUKOB K [IEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha
ypOKax SIBJIEHUH, OpraHu3alus X paboThl ¢ MOJy4aeMOM Ha YPOKE COLUAIBHO
3HaYUMOW HMH(pOpManUel — UHUIMHPOBAHUE €€ OOCYKIIEHUS, BBICKa3bIBAHUS
yYallUMHCSI CBOEr0 MHEHMsI IO €€ IIOBOJY, BBIPAOOTKM CBOEro K HEH
OTHOLIEHUS;  HMCIIOJIb30BAHNUE BOCIMTATENIBHBIX BO3MOXHOCTEH COJEp KaHUS
y4eOHOro mpeaMeTa 4epe3 JEMOHCTPALMIO JIETSIM MPUMEPOB OTBETCTBEHHOIO,
IPaXTaHCKOTO TIOBEJICHUS, IPOSBIICHHUS YEIOBEKOTIO0M U 100pOCEpACUHOCTH,
yepe3 1moadO0p COOTBETCTBYIOIIMX TEKCTOB IS YTECHHMS, 3aJad JJIA PELICHUs,
MpOOJIEMHBIX CUTyaluid JJIsl OOCY>KJCHHS B KJacce;  MPUMEHEHHE Ha YPOKe
UHTEPAaKTUBHBIX  (QopM  palbOThl  yyalUXCA: HHTEUIEKTyaJlbHbIX  WID,
CTUMYJINPYIOLIUX IT03HABATENBHYO MOTUBALIMIO IKOJBHUKOB; AUIAKTUYECKOTO
TeaTpa, I/ IOJIyYCHHbIE Ha YPOKE 3HAHUS OOBITPBIBAIOTCS B TeaTpajbHbIX
MIOCTAaHOBKAX; AUCKYCCUMN, KOTOPBIE JAIOT yYaIUMCS BO3MOKHOCTb PUOOpECTH
OTIBIT BEJCHUSI KOHCTPYKTUBHOTO TUANOra; TPYMIIOBON paboThl Win pabOThl B
napax, KOTOpble ydaT IIKOJbHUKOB KOMAaHIHOW paboTe W B3aWMOJCWUCTBUIO C
IPYTUMHU  J€TBMU; BKIIFOUEHHE B YPOK UIPOBBIX MPOLEAYP, KOTOpHIE
MIOMOTalT  MOAJAEPX aTh MOTHBAUMIO JE€Te K TOJYyYEHHUIO 3HAHWM,
HaJa)XMBAaHUIO NTO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLIEHUH B KJIacCE, IOMOTaroT
YCTaHOBJIEHHIO J0OpoKenaTreabHOW aTMmocdepbl BO BpeMsl YpOKa,;
opranusanus megpcrsa MOTUBUPOBAHHBIX U PYAUPOBAHHBIX yUaIMXCs HAJl UX
HEYCHEBAIOIIUMHA OJAHOKJIACCHUKAMH, JAIOIIEr0 IIKOJbHHUKAM COLIMAJIIBHO
3HAYUMBIN OMBIT COTPYHUYECTBA U B3aUMHOM IMOMOIIM;,  HWHHUIMHUPOBAHUE U
MOJAJIEPKKA HMCCIIEIOBATEIbCKON JIESITEIbHOCTH IIKOJBHUKOB B paMKax
peanu3alMd WMU MHAUBUAYAJbHBIX W TPYNIOBBIX HCCIEI0BATEIbCKUX
IPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXKHOCTb IPUOOPECTH HABBIK
CaMOCTOSATEIILHOTO peLIeHus TEOPETHYECKON po0JIeMBl, HaBBIK
reHepupoBaHus U O(opmIIeHUS COOCTBEHHBIX WJEH, HAaBBIK YBa)KUTEIBHOIO



OTHONICHUS K UYyXKUM HAesIM, O(GOpMIEHHBIM B paboTax JIpyrux
uccie10BaTeNieldl, HaBblIK MyOJWYHOrO BBICTYIUIEHHS TE€peln ayJUuTOpPHUEH,
apryMEHTHPOBAHUS U OTCTAaUBaHUS CBOEH TOUKU 3peHus. BrIOOp TeX WM MHBIX
dopM U crnocoOOB BOCIUTATENBHONM pabOThl Ha YpOKE YUYHUTENb ONpeAeIsieT
CaMOCTOATEIJIBHO B COOTBETCTBHM C LIEJSIMU U 33/1a4aMU ypOKa



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Gusuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. non
penakmueii [lapdpentreBoit H.A., AkninonepHoe o6mecTBo «M31aTenbcTBo
«IIpocsenienne»

» ®usuka, 10 kmace/ Makumes I'.5., byxosnes b.b., Corckuit H.H. ox
penakimueit [lapdpentreBoit H.A., AkuinonepHoe o6iiecTBo «M31aTenbCTBO

«HpOCBCHIGHI/IC»



