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HOACHUTEJBHAA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOKEHUH U TPeOOBAHMN K pe3yibTaraM
OCBOCHHSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMMmsbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roMm enepanbHON paboyeil mporpaMmbl BOCIHTAHUS U
KOHLIEMIIUMA TpernojiaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccuiickon denepanuu, peAU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

ConepxaHnue mnporpaMmbl IO (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHHBI Mupa oOyuatommxcs 10-11 xmaccoB mnpu
oOyueHnnu ux ¢usnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPpEeAMETHBIM pe3yJbTaTaM
oOyueHHs, a TaKKe YYUTHIBAET HEOOXOAUMOCTH peaM3allid MEKIIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAy4YHbIMU Y4Ye€OHbIMU mpeaMeramu. B Hel
OTIPECTISAIOTCS OCHOBHBIE €M M3ydeHUs (U3MKH Ha ypOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHbIE (Ha 0a30BOM ypOBHE).

[TporpamMma o (pu3MKe BKITIOYAET:

e TUIAHHPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (hu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TTPEIMETHBIC PE3yIbTATHI MO ro/1aM 00yUeHUS;

e cojJepkaHue yueOHoro npeamera « Pu3rka» 1o rojgam o0yueHusl.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHax MPHUPOAbI, BBICTYyIas B
KauecTBE y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LLkonpHBI Kype HU3HKH — CHCTEMOOOPa3yOImuii
JUIsL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XUMHEH, OHOJIOTrHeEH,
dbusndeckoir reorpadueid u - acTpoHOMHeEH. Mcmonap30BaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUWA  ONpeAeNsieT XapakTep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJOTUH B Chepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
IIOJIYYEHHUS] HOBBIX MATEPHAJIOB C 3aJJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydYaromuxcs, B (pOpMUPOBAHHE YMEHUU NPUMEHATH HAYYHbBIN
METO/1 TO3HAHMSI PU BBIITOJIHEHUH UMM YYEOHBIX HCCIIETOBAHUM.

B ocHOBy kypca ¢u3uku uig ypOBHS CpEAHEro oOIero oOpa3oBaHMs
NOJIOXKEH PpAX UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK IPUHLMIBI €0
ITOCTPOCHHMUS.



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).



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 IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUTrHHAIBHBIC MOAXObI U PEIICHHUS;

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

Pabora ¢ undgopmanueii:

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

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

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

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

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



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

MOHUMATh W MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThI;

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

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

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

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

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

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

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

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

JIaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

pacuIMpsITh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEINOYTCHHI;

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

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

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

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

UCTIONB30BaTh MPUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYaIliH, BHIOOpa BEPHOTO
peuieHus;



yMEThb OIICHUBATh PHUCKH W CBOEBPEMEHHO IPUHUMATh pEIIeHUs IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPH aHAIW3Ee pe3yIbTaToOB
NeSATEeIIbHOCTH,

MPUHUMATH Ce0s1, TOHMMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3E pe3yIbTaToOB
JeSATCIIbHOCTH,

MPU3HABATh CBOE MTPaBO M MPABO APYTHX HA OIIHOKH.

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

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

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

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

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

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

NNPE/IMETHBIE PE3YJIBTATbBI

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

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

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

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



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

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

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

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

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



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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne ni/nn P Kontpoabubl | I[lpakTuyeckn (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThl e padoThI
pecypcsbl
Pazgen 1. DUSUKA U METOAbl HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa ¥ METOAbl HAYYHOI'O TTO3HAHUS 2 bubmorexa HOK
' g ya https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hunanka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7i41bf72
Hroro no pazneny 18

Pa3nea 3. MOJIEKVYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 bubnnorexa [IOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 10 1
OCHOBBI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuoreka [JOK

dazoBrIe IEPEXO0abl

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



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

Hroro no pazneny

24

Pa3nea 4. JIEKTPOJUHAMUKA

bubmuoreka [JOK
4.1 JeKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
ITocTOSIHHBIN 3JIEKTPUYECKUI TOK. TOKH B bubnuorexa [JOK
4.2 12
pa3JIMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbIie
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThbl
pecypcsbl
Paznen 1. JIEKTPOJIUHAMUKA
11 MarunuTtHoe noJjie. JIeKTpOMarHuTHast 1 | 3 bubnnorexa [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHUE U JIEKTPOMAarHUTHBIE 9 1 bubnunoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
)9 MexaHU4eCKHUE U JIEKTPOMAarHuTHbIC 5 1 bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
23 10 3
Ok https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CTIEITUATTBHON TEOPUHI 4 1 bubnnorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKU 6 bubmmorera [JOK

https://m.edsoo.ru/7f41c97¢
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bubnnoreka [IOK
4.2 4
Crpocnue atoma https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 A 5
TOMHOC A7pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNIEMEHTHI aCTPOHOMUU M acTPOhHU3UKH 7 bubmmorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o061aroiiee TOBTOPEHHE 4 ngg;i?:;;grou}i 41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHBIE
JlaTa
Ne Kontpoa IIpakTuye uudposbie
Tema ypoka H3Y4YeHH
n/n Bcero | pbubIe CKHe 06pa3OBaTeJILHI>Ie
s
padoThI padoTbI pecypchl
| ®usuka — Hayka o npupoje. Hayunsie MmeToasl | bubnmnoreka [JOK
IIO3HAHUS OKPYXKAOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MmecTo ¢pusuku B HhopMUpOBaHUHT
2 COBPEMEHHOM i)a HOU K(E EI/IHIi MHpa, B 1 bubmmorexa [TOK
P . i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATEIbHOCTH JIIOICH
Mexauunueckoe aBmxenue. OTHOCUTENHLHOCTD bubnnoreka [JOK
3 MEXaHUYECKOro JABMKeHus. [lepemenienue, 1 https://m.edsoo.ru/ff0c350
CKOPOCTb, YCKOPEHHUE 8
bu6mmoreka [IOK
4 PaBHOMEpHOE IPAMOJIIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/ff0c362
0
5 PaBHOYCKOpEeHHOE MPSIMOJIMHEHHOE IBUKEHUE 1 bubmorexa HOK
yerop P s https://m.edsoo.ru/ff0c372¢
6 CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO | bubnnorexa [JOK
HaacHUs https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[puxenue 1 bubnuoreka [JOK
MarepuaibHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunnun oTHOCUTENBbHOCTH ["anmuest.
8 WNnueprmanbubie cucteMbl oTcueTa. IlepBhIil 3aK0H 1 bubnnorexa LIOK
P P https://m.edsoo.ru/ff0c3bes
HeroTona
9 Macca tena. Cuna. [IpuHIMn cyneprno3uiuu Cuil. 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Bropoii 3akoH HproToHA 1711 MaTepUaIbHOW TOUYKHU

https://m.edsoo.ru/ff0c3be8

10 Tpertuit 3axkoH HeroToHA UIT MaTEpHAILHBIX TOYEK bubnnorexa LIOK
p P https://m.edsoo.ru/ff0c3be8
bubnnorexa [JOK
3aK0H BCeMUPHOTO TAroTeHus. Cuia TSKECTH.
11 https://m.edsoo.ru/ff0c3d0
[lepBas KocMHuUecKas CKOPOCTh 0
bu6mmoreka [IOK
12 Cuna ynpyrocrtu. 3akon ['yka. Bec Tena
yupyr y https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. Koapunment tpenus. Cuna
13 COoII OTI:IBJIGHI/I?[ I qI)/I(bILBI/I)KeHI/II/II) Tella B XKUJIKOCTH bubnnorexa LIOK
p P https://m.edsoo0.ru/ff0c3f76
WJTU Ta3e
[TocTynarenbHOE 1 BpalaTesibHOE JBUKEHUE
14 abcomroTHO TBEPIOTO Tena. MomeHT cuibl. [Tneduo bubmmorexa [JOK
p T ' https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CJIIOBHS paBHOBECHS TBEPIOTO Tela
NmMnynbsc MaTepuaibHOM TOUKH, CUCTEMBI bubnmoreka [JOK
15 MaTEepUaIbHBIX TOYEK. IMIynbC cuiibl. 3aKOH https://m.edsoo.ru/ff0c43d
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUIKEHHE 6
PaGota u moutHoCTh cuibl. Kunetnueckas sHeprust bubmmoreka [JOK
16 MarepuaabHON ToukH. TeopeMa 00 N3MEHEHHH https://m.edsoo.ru/ff0c450
KHUHETUYECKOW SHEPTUU 2
[TorenuuanpHas sueprus. [loreHnnanpHas sHeprus
17 ynpyro n1ehopMUPOBAHHON PY>KUHBI. bubmmoreka [JOK
[ToTennuanpHas SHEPTHs Tejla BOJIU3H MTOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emun
[ToTeHuuanbHbIe U HETIOTEHIMABbHBIE CUIIbL. CBSA3b
18 paboThl HEMOTEHIIUATIBHBIX CUIT C U3MEHEHHEM bubnmoreka [JOK

MEXaHUYeCKOM OHCPIUr CUCTCMBI TCII. 3aKoH
COXpPAaHCHUA MEXaHUYIECCKOMH OHCPIrun

https://m.edsoo.ru/ff0c478¢
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Jlaboparopnas padota «lccnenmoBanue cBsi3u
pabOoThI CHITBI C KI3MEHEHHEM MEXaHUYECKON

19
SHEPIruu Tejla Ha MPUMEPE PACTIKEHUSI PE3NHOBOTO
KIyTa»
bubmnorexa [JOK
KontponbHas padora no teme «KnuHemaruka.
20 https://m.edsoo.ru/ff0c4b7
JnHamuka. 3aKOHbI COXpPAHEHUSI B MEXaHUKE 4
21 OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON bubnmnoreka [JOK
teopun. bpoyHoBckoe neuxenue. Juddysus https://m.edsoo.ru/ff0c4dc2
XapaxkTtep IBH)KEHUS U B3aUMOJICHCTBUS YaCTHIL
22 BeliecTBa. MoJieny CTpOeHuUs ra30B, KUJIKOCTEH 1
TBEPJIBIX TEIl
7 Macca monekyi. KonnuecTBo BemiecTsa.
[TocrosnHas ABoraapo
4 TemnnoBoe paBHOBecue. TeMneparypa u e€
u3mepenue. lllkana temneparyp Llenscus
bubnnorexa [JOK
25 Wneanbusiii ra3 B MKT. OcnoBHoe ypaBHeHne MKT
yp https://m.edsoo.ru/ffOc4fde
AbcoioTHas TeMIiepaTypa Kak Mepa CpeaHei
. bubnmoreka [JOK
26 KMHETUYECKOM SHEPTUU JABUKEHUS MOJIEKYJL.
N https://m.edsoo.ru/ff0cS11e
VYpaBaenue MenpeneeBa-Knanelipona
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
Jlabopartopnas padota «MccnenoBanue
28 3aBUCUMOCTH MEXy IapaMeTpaMH COCTOSHUS
Pa3peKEHHOIO ra3a
29 N3omporieccel B H1€aIbHOM Ta3e U UX rpadudecKoe bubnmoreka [JOK
MPEICTABIICHUE https://m.edsoo.ru/ff0c570e
30 BryTpeHHss 3HEPTrUs TEPMOAMHAMUYECKON bubmmoreka [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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CHCTEMBI U cIIOco0bI €€ n3MeHenus. KomuaecTBo
TEIUIOTHI U paboTa. BHyTpeHHSs SHEPTHs
OJIHOATOMHOTO HJI€AJIBHOIO Ta3a

https://m.edsoo.ru/ff0c595
2

31 Bupael rerionepenaun bubmmorexa [IOK
A e https://m.edsoo.ru/ff0c5¢36
1 VY nenpHas TEMIOEMKOCTH BelecTBa. KomuecTBo bubnmnoreka [JOK
TEIUIOTHI MPH TeIutonepenaye. AnuadaTHbIA IPOIIece https://m.edsoo.ru/ff0c5¢36
3 [IepBb1il 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHECHHE bubnuoreka [IOK
K U30IIpoleccaM https://m.edsoo.ru/ff0cSefc
HeoOpatumocTs miporieccoB B pupojie. Bropoit bubmmorexa LIOK
34 ' https://m.edsoo.ru/ff0c623
3aKOH TEPMOJUHAMUKHI 0
bubnuorexa [JOK
35 IT i KIT i
punin neiicteus U KITJ[ TerioBoit MamuHel https://m.edsoo.ru/fi0c600a
36 uxn Kapno u ero KITJI
37 DKOJIO0rM4ecKHe MpoOIeMbI TETNIO3HEPTETUKU
. bubnnorexa [JOK
Ob6o6maromuii ypok «MomnekynsipHas (husuka.
38 HHAOTHA YP YIIp ¢ https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJIUHAMUKIDY g
39 KonTponbHas pabora mo Teme «MoJekyaspHas bubnmnoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6a50
bubnuorexa [JOK
[TapooOpazoBanue u koHaeHCanws. Vicapenue u
40 https://m.edsoo.ru/ff0c63b
KUIICHUE
6
bubnuorexa [JOK
AOCOITIOTHAS U OTHOCHUTEIIbHAS BIIAKHOCTH BO3/IyXa.
41 . https://m.edsoo.ru/ff0c64d
Haceiennsiii nap 3
42 Tsépnoe teno. Kpucraminueckrue u amopgpHsbIe Tena. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c5952
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AHM30TpOINUs CBOKMCTB KpUCTAILIOB. JKuakue
Kkpuctayibl. CoBpeMEHHbIE MaTepHaIb

https://m.edsoo.ru/ff0c6510

IInaBnenue n KpucCTaJllIn3alus. VnenpHas TemioTa

bubnuorexa [JOK

43 https://m.edsoo.ru/ff0c670
riaBnenus. Cyomumarus g
bubnuorexa [JOK
44 VYpaBHeHuUe TEIIOBOTO OaaHca https://m.edsoo.ru/ff0c682
0
45 Dnektpusanus Ten. DIeKTpuuecKkuil 3apsaa. Jsa bubmmoreka [JOK
BHUJIa DJICKTPUUECKHUX 3aps/I0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOIHUKHN, AUAAEKTPUKHU U TTOTYTIPOBOIHUKH. bubnmnoreka [JOK
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumogeiictBue 3apsanoB. 3akoH Kyiona. bubnmnoreka [JOK
ToueuHbIil 2IEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ce4
Hanpsxk€HHOCTE 3nekTprudeckoro nois. [Ipuaumn
48 CYNEPIIO3ULINH 3JIEKTPUUYECKUX Tosier. JInnuun bubmmorexa [TOK
yrep B H p ' https://m.edsoo.ru/ff0c6df2
HaIpPsSHKEHHOCTH
49 PaGota cuit 31eKTpoCTaTUYECKOro MOJsl. bubnmoreka [JOK
Ilorennuan. Pa3HocTh NOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
bubnuorexa [JOK
[IpoBOIHMKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM
50 https://m.edsoo.ru/ff0c701
nosie. J{usnexrpudeckasi MpOHUIIAEMOCTh g
bubnuoreka [JOK
51 OnektpoémkocTb. Konaencatop https://m.edsoo.ru/ff0c712
6
5) DNeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrus bubnmnoreka [JOK
3apsHKEHHOr0 KOHJIEHcaTopa https://m.edsoo.ru/ff0c72¢c0
53 Jlabopartopnas padota "U3mepeHue



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c72c0

AIEKTPOEMKOCTH KOHAECHcaTopa'

[TpunHIMnI neicTBUS U IPUMEHEHHE KOHCHCATOPOB,
KOIMUPOBAJIBHOTO ammapara, CTpyHHOro IpUHTEpa.

54
DneKkTpocTaTUYeCcKas 3alnuTa. 3a3eMIIeHre
ANEKTPONpUOOpPOB
DIEeKTPUYECKHI TOK, YCIIOBHS €r0 CYLIECTBOBAHMS.
55 [TocTostHubIM TOK. Cuna Toka. Hanpsixenue.
Conporusnenue. 3akoH OMa J1sl y4acTKa LU
[locnenoBarensHOE, NapaIebHOE, CMEIIAHHOE
bubnnorexa [JOK
56 COCIMHEHME MPOBOAHUKOB. JlabopaTtopHas pabora 0.5
https://m.edsoo.ru/ff0c7410
«M3ydeHne CMEIaHHOTO COEAMHEHUSI PE3UCTOPOB)
bu6mmoreka [IOK
PaboTta u MOIITHOCTB AJIEKTPUIECKOTO TOKA. 3aKOH
57 https://m.edsoo.ru/ff0c783
Jxoynsa-Jlenna 2
3axon OMa 14 [TOJIHOM (3aMKHYTO)
anekTpudeckoil nenu. Koporkoe 3ambikaHue. BuG 10K
noIMoTeKa
58 Jlaboparopunas pabota «M3mepenue 31C 0.5
https://m.edsoo.ru/ff0c7ae0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS»
PesepBHrlit ypok. KontponbHas pabota mo teme
" " . bubmmoreka [JOK
59 OnextpoauHamuka" / Beepoccuiickasi mpoBepoydHas
https://m.edsoo.ru/ff0c8c56
pabora
60 O06o06maromuil ypok «IeKTPOInHAMUKAY / bubnmnoreka [JOK
Bcepoccuiickast mpoBepodHast pabota https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs! TPOBOJIUMOCTh TBEPABIX METAIIOB.
61 3aBUCUMOCTb COIIPOTUBIICHUSI METAJIIIOB OT
Temrepatypbl. CBEpXITPOBOIMMOCTh
62 OnexTpuueckuil Tok B Bakyyme. CBolicTBa



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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JJIEKTPOHHBIX IIyYKOB

HOJ'IyrIpOBOI[HI/IKI/I, X COOCTBEHHASA U IMpuMecHasda

. bubmuorexa [JOK
63 MpoBOAUMOCTh. CBOMCTBA p—Nn-IIepexo/a. 1
https://m.edsoo.ru/ff0c84ae
[TonynpoBOIHUKOBBIE TPUOOPHI
DNEeKTPUUECKUN TOK B paCTBOpPAX M pacrjiaBax
64 3JIEKTPOJUTOB. DJIEKTPOJUTHYECKAS JUCCOLAALIUS 1 bubmorexa [IOK
P ) P A HHALI. https://m.edsoo.ru/ff0c82ba
DnekTponus
65 OnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U 1 Bbu6mmoreka [IOK
HECaMOCTOSITENIbHBIN pa3psaa. Monuus. [Lmazma https://m.edsoo.ru/ff0c84ae
DneKkTpudecKue mprudopsl U YCTPOHCTBA  UX
66 npakThuyeckoe npumenenue. [IpaBuna TexHuKH 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
0e3omacHOCTH
KonTponbHas padoTa mo Teme « IJIeKTpOCTaTHKA.
67 [TocTossHHBIN 2JIEKTPpUUYECKUI TOK. TOKH B 1 bubmorexa HOK
p ' https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEeIaxX»
68 PesepHblit ypok. O6o0maromuii ypok mo remam 10 1 bubnuoreka [IOK
KJiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0c84ae
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11 KIIACC

Koan4yecTBO 4acoB 1 DJIeKTPOHHBIE
ara
Ne KOHTpoJI Illd(l)pOBble
Tema ypoka IIpakTuuec | HM3yYeHH
n/m Bcero | bHbIE oOpa3oBaTe/ibHbIE
KHe A
padoThI pecypchl
padoThI
ITocTosiHHBIE MAarHUTHI U X B3aUMOJICHCTBHUE.
1 MarautHoe mone. BekTop MarHuTHOM MHIYKIIUU 1 bubnnorexa [IOK
" p Y ' https://m.edsoo.ru/ff0c9778
JluHuY MarHUTHON MHAYKIIMU
) MaruuTtHO€e noJjie TPOBOHUKA C TOKOM. OTBIT | bubnnorexa [JOK
Opcrena. BzaumopeiicTBre MpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabota «/3yueHre MarHUTHOTO | 1 bubnuorexa [JOK
II0JIS1 KATYLIKHU C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO IOJISI HA IPOBOJAHUK C
4 tokoM. Cuna Ammnepa. JlabopaTopHas pabora | 1 bubnuorexa [JOK
«HcciaenoBanue IecTBUS IOCTOSHHOI'O MarHuTa https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
JleficTBEe MarHUTHOTO IOJISI HA IBHXKYLIYIOCS
5 3apspkeHuyro yactuily. Cuna Jlopenna. Padora 1 bubnmorera [TOK
P y Y P ) https://m.edsoo.ru/ff0c9d 4
cuiibl JIopeHiia
DnekTpoMarHuTHas uHAyKIus. [IoTok BekTopa
6 MarHuTHON uHykuu. DJC unaykuuu. 3akoH 1
ANIEKTPOMATrHUTHOM MHAYKIMU Papaes
. JlabopaTtopHas pabota «lcciaenoBanue siBJIeHUs 1 | bubnnorexa [JOK
AJIEKTPOMATHUTHON MHIAYKIUN https://m.edsoo.ru/ff0cal50
NunyktuBHocTs. SABnenue camonnaykiuu. 3/C
bubmuoreka [JOK
8 CaMOUWHIYKIIMU. DHEPTrUsi MArHUTHOTO OIS 1

KaTylIKHU C TOKOM. 3H€KTpOMaFHI/ITHO€ II0JIC

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
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TexHu4eckue yCcTporuCTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMAarHMTHI,

TOK. MOIIIHOCTB MEPEMCHHOT'O TOKaA. AMHJII/ITY[[HOG

? 3JIEKTPOJIBUTATEIb, YCKOPUTEIHU JIEMEHTAPHbBIX
YaCTULl, THAYKIIMOHHAS 1€Yb

10 O6o6marmuii ypok «MarauTHOE 1moJie. bubnnorexa [JOK
ONeKTpOMarHuTHas HHIYKIHS https://m.edsoo.ru/ff0cab82

1 KonTponbHas padora o teme «MaruutHoe 1nouie. bub6nunoreka LIOK
DONEeKTpOMarHuTHas HHIYKIIHS https://m.edsoo.ru/ff0cad58
CBoOOIHBIE MEXaHHUECKHE KOIeOaHusl.

12 ["apmonnueckue konebaHusi. Y paBHEHUE bubnuoreka [JOK
rapMOHHMYECKHX Kosiebanuid. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaboparopHas pabota «lccrnenoBanue

13 3aBUCHUMOCTH MEpHO0/ia MaNbIX KoJebaHuii rpy3a Ha
HUTU OT JIJIMHBI HUTH U MACChI TPy3a»

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHUs B UCATbHOM

14 K0J1Ie0aTEIbHOM KOHTYpE. AHATIOTHS MEKIY bubmmorexa [TOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMU
KOJIe0aHUSIMU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B bubmuorexa [JOK
u7eanbHOM KoJieOaTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyXarOMKUX KOJIeOaHUSX.

16 BoinykeHHBIE MEXaHUYECKUE KOJICOaHMUsI. bu6mmoreka [IOK
Pe3onanc. BeiHy:XA€HHBIE 3JIEKTPOMArHUTHBIE https://m.edsoo.ru/ff0cbb86
KoseOaHus

17 [Tepemennsbiit Tok. CUHYCOMIQIBHBINA TEPEMEHHBIHN bubnnoreka [JOK

https://m.edsoo.ru/ff0cbd34
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u [[ef/'ICTBYIOIlIee 3HA4YCHUC CUJIBI TOKA U
HAIPs>)KCHUA

Tpanchopmarop. [IpousBoacTso, nepenaya u

18 .
NOTpeOICHUE DIICKTPUUECKONU SHEPTUH
VYeTpoicTBO U MPAKTUUECKOE IPUMEHEHHE
19 3JIEKTPUYECKOT0 3BOHKA, T€HEPATOPa MEPEMEHHOIO bubmmorexa [TOK
P . ’ patop P https://m.edsoo.ru/ff0cc324
TOKa, JMHUH 3JIEKTporiepeaay
DKOJIOTMYECKUE PUCKU ITPU MPOU3BOJICTBE
20 31eKTpo3Hepruu. Kynbrypa ucnosib30BaHust
3JIEKTPOIHEPIUU B TOBCEIHEBHOM KU3HU
MexaHnn4yeckue BOJTHBI, YCIOBHS
)1 pacnpoctpanenus. [lepuon. Cxopocthb bubnnorexa [HOK
pacupocTpaHeHus U JJIMHA BOJIHEL. [lonepeuHsie u https://m.edsoo.ru/ff0ccad4
MIPOJI0JIbHBIE BOJIHBI
” 3Byk. CkopocTs 3ByKa. ' poMmKkocTh 3ByKa. Beicota bubnnorexa [IOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
3 DNIeKTPOMarHUTHBIE BOJHBI, X CBOMCTBA U bubnnorexa [JOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHuuMIbl paguocBsa3u U TeneBuaeHus. Pazpurue
cpencTB cBs3U. Paanonokanus
bubmuoreka [JOK
25 Kontponbnas pabota «Konebanus u BOTHBDY
P P https://m.edsoo.ru/ff0cc618
[IpsiMonuHetHOE pacIpOCTpaHEHUE CBETA B
26 OHOPOIHOM cpene. ToueuHbIi HCTOUYHUK CBETA bubmorexa LHOK
P pese. ) https://m.edsoo.ru/ff0cd350
JIyud cBera
7 OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHHUSI CBETA. bubnuorexa [JOK
[TocTpoeHre n300pakeHHI B TUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue cera. [lonHOE BHYTpeHHEE bubmuorexa [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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oTpaxkeHue. [IpenenbHbIil yros nojaHoro
BHYTPEHHETO OTPAXKEHU

https://m.edsoo.ru/ff0cd 716

29 JlaboparopHnas pabota «3mepenue nmokaszarens bubmuorexa [JOK
HPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenue n3obpaxxeHuil B TUH3E. bubnuorexa [JOK
DopMyia TOHKOU JIMH3BL. Y BETUYCHUE JIMH3BI https://m.edsoo.ru/ff0cddle
31 JlaboparopHas pabota «lccienoBanue CBONCTB
U300paXeHHI B TUH3AX)
Hucniepcust cBera. CI0XKHBIN cocTaB OEJI0r0 CBETA.
32 LBet. JIaboparopnas padota «Habnronenue
JTMCTIEPCUU CBETa
3 WnTepdepenmus cera. Judpakuus cera. bu6nuoreka [IOK
JudpaxkuuonHas pemeéTka https://m.edsoo.ru/ff0ced22
IToniepeyHocTh cBETOBBIX BOJH. [lomspuzanus bubmuoreka [JOK
34
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTuueckue NpudOPHI U YCTPOICTBA U YCIOBUS UX
0€30MacHOr0 MPUMEHEHUS
['panu1bl MPUMEHUMOCTH KIIACCUYECKOM
36 MexaHuku. IlocTymaTel crienuaibsHOM TEOPUNA bubnnorexa [IOK
' y p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE bubnmnoreka [JOK
BPEMEHU U COKPAIIECHUE JUTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.
38 CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM. DHEPTHS bubmmorexa [IOK
P Y ' p https://m.edsoo.ru/ff0cfc68
MOKOS
39 Kontponbnas pabota «Ontuka. OCHOBBI bubmuoreka [JOK

crnenuaabHOM TCOPHUHU OTHOCUTCIbHOCTHU»

https://m.edsoo.ru/ff0cf610
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40 ®otonbl. Dopmyna [Inanka. DHEPrus U UMITYIIBC bubnnorexa [JOK
dboTona https://m.edsoo.ru/ff0cfel6
A1 OtkpeiTre u uccnenoBanue Goroddpdexra. OnbIThI bubnnorexa [JOK
A.T. CroneroBa https://m.edsoo.ru/ff0cffc4
3akonbl pororddekra. YpaBHeHHnEe DUHIITEHA
bu6mmoreka [IOK
42 s hoTodpdexra. «KpacHas rpaHumay
https://m.edsoo.ru/ff0d015¢
doTtoardpdexra
43 Hasnenue ceera. OnbiTh [1. H. Jlebenena. bubnuorexa [JOK
XUMHYECKOe JeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTporuCTBa U IPaKTUYECKOE
44 npuMeHeHHe: (HOTOIIEMEHT, (OTOAATUHK,
CoJTHE4Has OaTapes, CBETOIUO]T
. bu6mmoreka [IOK
Pemenue 3a1au no Teme «37€MEHTHI KBAHTOBOM
45 https://m.edsoo.ru/ff0d030
OTITHKI
2
46 Mopuens atoma Tomcona. OneiTel Pezepdopaa mo bubnnoreka [JOK
paccesHuIO a-dactull. [Inanerapnas monens atoma https://m.edsoo.ru/ff0d091a
bubmuoreka [JOK
47 ITocrynater bopa
Y p https://m.edsoo.ru/ff0dOafa
Nznydyenue u norsomienue GOTOHOB MpH MEepexoie
48 aToMa C OJTHOTO YPOBHS SHEPTUH HA oil. Bussl bubmmorexa [IOK
s P P APYrou. B https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BousiHoBrbIe cBOMcTBa yacTull. Bosinbl ne bpoiins.
49 KopmnyckynsipHo-BosiHOBOM nyann3M. CIOHTaHHOE bubmorexa HOK
PHYCKY A Y ’ https://m.edsoo.ru/ff0d0cag
U BBIHY)KJICHHOE U3JIy4YeHUE
OtkpsiTue paguoakTuBHOCTU. OnbITH Pesepdopna
bu6mmoreka [IOK
50 0 ONPEJIEIICHUIO COCTaBa PaJAMOAKTUBHOTO

H3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2
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51

CsoiicTBa asbda-, 6era-, raMma-u3ITydeHHUsL.
Bmsaue PaaAOaKTUBHOCTH HA JKUBBLIC OPraHU3Mbl

52

OTkpspITHE IPOTOHA U HEWTpoHA. M30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. 'amma-uzinydyeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2

53

DHeprusi CBA3U HYKJIOHOB B sijipe. SliepHbie
peakuuu. SAnepHeiii peaktop. [Ipobaemsi,
NEPCIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI A1€PHOMI
SHEPreTUKHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d135
6

54

OnemeHTapHble YacTULBl. OTKpPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHSI U PErUCTPALUU
AJIeMEHTapHbIX YacTull. Kpyribii cTon
«DyHaaMeHTAIbHbIE B3aUMOAEHCTBUSA. EqUHCTBO
(bu3nYECKO KapTUHBI MUPa»

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

55

Oransl pa3BuTus actpoHoMmuu. [lpuknagxoe n
MHUPOBO33PEHYECKOE 3HaUE€HUE acTpoHOMUU. Bun
3BE3HOTO Heba. Co3Be3ausl, IpKUe 3BE3bI,
IUTAHETHI, X BUAUMOE JiBUKeHue. CoaHeuHas
cucrema

56

Comrne. CoHeyHas akTUBHOCTE. VICTOUYHUK
sHeprun CoJiHIIa U 3BE3]T

57

3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTUKH. 3BE3IbI
[JIaBHOM MOcCien0oBaTeIbHOCTH. BHyTpeHHee
ctpoeHue 38E3/1. COBpEeMEHHBIE TTPEICTABICHHS O
MPOUCXOKACHUH U 3BOJonMK COJIHIIA U 3BE3]T

58

Mnineunsiii [1yTe — Hama ['anaktuka. [lonoxenue
u nwxkeHne ConHua B ['anaktuke. I'anakTuky.
YeEpHble IBIPHI B SIIpax TalaKTHUK
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Bcenennas. Pa3beranue ranmakrtuk. Teopus

59 bonpuioro B3peiBa. PennkroBoe usinyyeHue. 1
MeraranakTuka
60 Hepemennsie npoGieMbl acTpOHOMUU 1
61 KonTponbhas paboTta «31eMEHTBl aCTPOHOMUU U |
acTpou3uKn»
O606maromuii ypok. Ponb ¢pusuku u actpoHOMUU
62 B 9KOHOMHWYECKOH, TEXHOJOTHYECKON, COIMAIbHOM 1
U DTUYECKOH chepax NesTeIbHOCTH YeloBeKa
Ob6o06maromuit ypok. Pons u mecto pusuxu u
63 aCTPOHOMHUHU B COBPEMEHHOI HayuHOI KapTHHE 1
Mupa
Ob6o6maromuii ypok. Pons pusmueckoii Teopun B
64 dbopMHUpPOBaHUH MPECTABICHUN O PU3NUECKOU 1
KapTUHE MUpa
Obo06maromuit ypok. Mecto (pu3ndeckoil KapTHHBI
65 MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAy4YHBIX IPEICTaBICHUN O IPUPOE
66 PesepBHbIil ypok. MarautHoe 1nose. 1
DNEeKTpOMarHUTHAS UHYKIIHS
67 PesepBHblil ypok. OnTuka. OCHOBBI CIEUATbHOM 1
TEOPUHU OTHOCUTETBHOCTHU
Pesepnblii ypok. KBantoBas ¢usuka. DneMeHTbI bubmorera [IOK
68 1 https://m.edsoo.ru/ff0d178
aCTPOHOMHUHU U aCTPOPU3UKU 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KVIACC

Kon
nposepsie
MOI0
pe3yJbTart
a

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

10.1

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

Y TEXHOJIOTHUH, B IPAKTHYECKON JEATEIbHOCTH JIIOIEH

10.2

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

@HSHHGCKI/IX 3aJga4

10.3

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

raza B U30IIpoueccax; 3JICKTpuUu3auus T, B3aHUMOICICTBHEC 3apAaa0B

10.4

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

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

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOIICTBA TE€JI M TEIIOBBIC SABJICHUA,

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




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

BCIIMYMUHY C APYT'MMHU BCIINYUHAM

10.6

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

BCJIIMYMHY C APYTUMU BCINYNHAMU

10.7

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

IMPUMCHUMOCTHU

10.8

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

HCIIOJb30BaHUS B IOBCETHEBHOM KU3HU

10.9

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

IMPpOBOAUTD OIILIT U (bOpMyJ'II/IpOBaTB BBIBObI

10.10

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

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

10.11

HccnenoBaTth  3aBHCHMMOCTH MCKOAY @HSHHGCKI/IMH BCiIndynHamMnu C

UCIIOJIb30BAHUEM MPSMBIX H3MEPEHMH; IIPU OTOM KOHCTPYHPOBAaTh




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

pe3yiibTaTaM UCCICAOBaHUA

10.12

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

1 1a00paTOPHOTO 00OPYIOBAHUS

10.13

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

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

10.14

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

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

10.15

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

AHAIN3UPOBATH MOJIyYaeMy0 HHPOpMaLHIO

10.16

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

B PAa3BUTUC TCXHUKHU H TEXHOJIOTUI

10.17

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

HOPM 3KOJIOTUYECKOTO ITOBEJICHUS B OKpY Kalollel cpezie

10.18

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

paccMaTpuBaeMoi IPOOIeMbI

11 KITACC

Kox
nposepsie

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




MOTro
pe3yJbTaT
a

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

€AMHCTBO (PM3UYECKOI KapTUHBI MUpa

11.2

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

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

11.3

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

pPaaruOaKTUBHOCTD

11.4

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

BCJIIMYNHaAMU

11.5

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

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




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

(bU3UYECKON BEITUYHHBI

11.6

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

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

11.7

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

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

11.8

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

TOHKOW JTUH30H

11.9

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

IMPOBOAUTD OIIBIT U (bOpMyJ'II/IpOBaTL BBIBOJbI

11.10

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

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

11.11

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

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

11.12

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

U3MEPHUTENIbHBIX YCTPOICTB U 1a00paTOpPHOTO 000PYAOBAHUS

11.13

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




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

OLICHUBATh PCAJIbHOCTD ITOJIYYCHHOI'O 3HAYCHU @HSHHGCKOﬁ BCJINMYHHBI

11.14

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

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

11.15

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

aAHAJTU3UPOBATH MOTydaeMyto HHPOPMALIUIO

11.16

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

OBCEIHEBHOU KU3HU

11.17

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

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

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

HOPM 3KOJIOTHYECKOTO ITOBEJCHMSI B OKpYXKaIoLIel cpeze

11.19

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

paccMaTpuBaeMoi poOIEMbI




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
pas3jiena

Kon
NpoBepPsSIEeMOro
3JIEMEHTA

IIpoBepsieMble 1eMeHTHI COAePKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o mpupone. HayuHble MeTOapl MO3HAHUS
OKpy»Karoliero mupa. Poib 3KcnepuMeHTa U TEOpuU B

Mpol1Iecce MO3HAHUS MPUPOABL. DKCIEPUMEHT B (PU3HKE

1.2

MonenupoBanue (U3NYECKUX SIBICHHH W  TPOIIECCOB.
Hayunbple runoressl. @usuyeckue 3aKOHbI U TEOPHH.
I'panunel npumenumoctu (usnueckux 3akoHoB. IIpunHnumn
coorBercTBUs. Ponb M Mecto ¢u3uku B (HOpMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHHBI MHUpPA, B IPAKTUYECKOH

NEATENBLHOCTH JIIOAEH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

Mexanuueckoe JBHXXCHHUC. OTHOCHUTEILHOCTD

MexaHu4yecKkoro apuxkeHus. Cucrema orcuéra. Tpaexkropus

[Tepemenienue, CKOpoCTh (CpenHsisi CKOPOCTh, MTHOBEHHAS
CKOPOCTh) U YCKOpPEHHE MaTepuaIbHOW TOYKU, UX MPOEKLIUU
Ha ocu cucteMbl koopauHaT. CiioKeHue MNepeMelleHUud u

CJIOKCHHC CKOpOCTeﬁ

PaBHomMEpHOE M paBHOYCKOPEHHOE  IHPSMOJIMHEMHOE
nBIKeHue. I'pa@uku 3aBUCHMOCTH KOOPAUHAT, CKOPOCTH,
YCKOPEHHUS, IyTU U NEPEMEIIECHHUsS] MaTepUaIbHON TOYKH OT

BpPCMCHHU

CBoOoaHoe majieHre. Y CKopeHue CBOOOTHOTO TaACHUs

KpuBonuueliHoe  aBukeHHe. PaBHOMepHOEe  JABM)KEHHE
MaTE€pUAIbHOU TOYKHU II0 OKPYKHOCTH. YTJIOBas CKOPOCTb,
JUHEWHAs CKOPOCTb. Ilepuon u 4acToTa.

LenTpocTpeMuTelIbHOE YCKOPEHUE




TexHu4eckue yCTpoucTBa: CIMAOMETP, JABUKEHUE CHAPSIOB,

LHCITHBIC U PEMCHHBIC IICpCaadn

[Ipaktuyeckue pabotsl. Mi3MepeHne MrHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXKAY MTYTSIMU, IPOUIECHHBIMU
TEJIOM 3a IIOCJIEI0BATENIbHBIE PABHBIE IPOMEKYTKH BPEMEHU
IIPU PaBHOYCKOPEHHOM JIBH)KEHUU C HayajlbHOW CKOPOCTBIO,
paBHOW Hymo. M3ydyeHue NBM)KEHHUS IIapUKa B BS3KOU
KUIKOCTH. V3yueHue JABWXKEHHMsI Tena, OpOIIEHHOIrO

TOPHU30OHTAJIBHO

2.2

JTMHAMUKA

2.2.1

[Ipuniun  otHocutenbHOocTH [anmies.  IlepBblid  3aKOH

Hrrorona. MHeprimanbHble CUCTEMBI OTCUETA
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Macca tena. Cuina. [lpuHuun cynepno3umnuu cui
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Bropoit 3akon HprooToHa I MarepuaabHOW TOYKH B
uHepruanpHoit cucteme otcu€éra (MCO). Tperuit 3akon

Herotona nns MaTCPHAJIbHBIX TOYCK

22.4

3aKoH BCCMHPHOI'O TAT'OTCHUA. Cuita TSKECTH. HepBa;[

KOCMHUYECKask CKOpocThb. Bec Tena

225

Cwiia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUS! CKOJBXKEHUS U
cuna TpeHus 1nokos. Koadounuent tpenums. Cua

COIIPOTUBJICHUA ITPU ABUXKCHUH TCJIa B )KUJIKOCTHU UJIU Ira3ec
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[loctynarenbHOe M BpalaTEIbHOE JBUXKEHUE a0COIIOTHO

TBEPJIOTO TENa

2.2.8

MoMeHT cuilbl OTHOCHUTEIILHO OCH BpalliCHUs. IInedyo cuiabl.

VYcnosus paBHoBecust TBEpAoro tena B UCO

229

TexHudyeckue  yCTPOWCTBA:  NOMIUMIIHUKM,  JBUYKEHUE

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTueckue pabotbl. M3yueHue nBukeHUss Opycka IO
HAKJIOHHOM TIJIOCKOCTH TIOJ JIEUCTBHEM HECKOJBKUX CHIL.
HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX
B nehopMHUpYyeMOl MpyXHMHE M PE3UHOBOM 00pasiie, OT
BeIMUMHBI uX Jedopmanuu. HceciemoBaHue — ycioBUH

PaBHOBCCH:A TBép,I[OFO TCJa, UMCIOLICI'O OCh BpAIllCHUA




3AKOHBI COXPAHEHUWA B MEXAHUKE

NMmnynec MarepuanbHOM TOYKHM, CHCTEMBI MATEpUAIbHBIX

231 ToueK. MiMnysibc CUilbl 1 U3MEHEHHUE UMITYJIbCa Tella
3akoH coxpaHeHus wumnyiasca B HMCO. PeaktuBHOE
2.3.2
JBUKECHUE
233 Pabota cubl
234 Mo1HOCTb CUJIBI
535 Kunerndeckas sHeprusi mMarepuaibHOM TOYKM. Teopema o
o KMHETUYECKOU dSHEPTUU
[TorenuumansHas sHeprus. [loTeHnuanbHas SHEPrus ynpyro
23 2.3.6 nehopMUPOBaHHON NpyKUHBL. [loTeHIMaIbHAS SHEPTUS Tela
BOJIN3M TIOBEPXHOCTH 3eMITH
[loreHnmansHble ¥ HEMOTEHIMATbHBIE CHIIBI. CBs3b pabOTHI
537 HEMOTEHIMAIbHBIX CHJI C M3MEHEHHEM MEXaHWYECKOU
o SHEPrUM CHUCTEMbI Tell. 3aKOH COXPAHEHUS MEXaHU4ECKOU
SHEPIruu
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuueckue YCTpOICTBA: JBUKEHHUE PaKeT, BOJAOMET,
o KoIep, Npy>KUHHbIN UCTOJET
[Ipaktrueckue pabotel. 3yueHne cBSI3U CKOPOCTEH Tel Mpu
2.3.10 Heynpyrom ynape. HcciaenoBanue cBsi3u paOOThI CHUIIBI C
M3MEHEHUEM MEXaHUYECKOI SHEPruu Tena
3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.
3.1.1 Bpoynosckoe asmwxkenue. Juddysus. Xapakrep IBUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
31 310 Mopenu CTpoe€HHsI Ta30B, XUJIKOCTEHM W TBEPABIX TEN U
' o 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIEIeH
313 Macca wmonekyn. KomuuectBo BemectBa. IlocTosiHHas
o ABoranpo
314 TennoBoe paBHOBecue. Temmeparypa U €€ HU3MEpPEHHUE.

[IIxana remneparyp Llenbcus




Mogens  upeanbHoro  rasa. OCHOBHOE  ypaBHEHHE

MOJ'IGKy.TIHpHO—KHHCTPI‘lGCKOﬁ TCOPHUU NACAIIBHOI'O I'a3a

AOGcomoTHas TeMIeparypa Kak Mepa CpeHeil KUHeTHYeCKOn
SHEPruM TEIUIOBOrO JBWXEHUS dactul rasa. [lkama

temneparyp KenbBuna

VpaBuenne Knaneiipona — Menneneena. 3akoH JlaibToHa

I'a30BBIC 3aKOHBI. I/ISOHpOHeCCH B HACAJIBHOM TIa3€ C
IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HM30TCpMaA, H30X0pa,

n3zobapa

TexHUYyecKue yCTpOHCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnueckne paboTel. V3mepeHwe Macchl BO3IyXa B
KJIacCCHOM KoMHare. MccnenoBaHue 3aBUCUMOCTH MEXAY

napamMeTpamMu COCTOAHHUA pa3pCKCHHOTO rasa

3.2

OCHOBbI TEPMOJIMHAMUWKIA

3.2.1

TepmonuHamuueckass  cucreMa. BHyTpeHHss — dHeprus

TepMOHHHaMHqCCKOﬁ CHCTEMBI U CITOCOOBI €€ M3MEHEHUS

3.2.2

KonndecTBO TEmiIoTHI H pa60Ta. BHYTpeHHHH OHCPIuAa

OJJHOATOMHOI'O HACAJIBHOI'O Ira3da

3.23

Bunel Temionepenayu: TEIUIONPOBOAHOCTh, KOHBEKIIMS,
n3inyyenue. Tenno€MKOCTh Tena. YAenbHas TENI0EMKOCTh

BelecTBa. PacuéT KoaudecTBa TEIIOTHI IIpHu TCIIonepeaayc
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[IepBbli 3akOoH TepMoaMHAMUKHU. [IpuMeHeHHE IepBOro
3aKOHa TEpPMOJMHAMMKHM K wu3ompoueccaM. ['paduueckas

UHTEpIpeTanus paboThl ra3a

3.2.5

TermoBble  MamuHbl. [IpUHIUIIBI  JEHWCTBUSA  TEIJIOBBIX
MammuH. [IpeoOpa3oBaHus SHEPrHMM B TEIUIOBBIX MalllMHAX.
Koaddumuent mnonesnoro peiicteus (mamee — KIIM)

temioBoi MamuHkbl. [{ukin Kapuo u ero KII1/]

3.2.6

Bropoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh mpoIieccoB
B npuposae. TemsnoBele  aBurarenu.  OKOJIOTMYECKHE

po0JIEMBI TEIJIOIHEPTETUKN

3.2.7

TexHuueckue YCTpOﬁCTBaZ JABUIaTCIIb BHYTPCHHCTO

CropaHusi, OBITOBOM XOJIOOHUJIbHUK, KOHAUITUOHEP

3.2.8

[IpakTrueckue paboTHL. Wsmepenue YAEIBbHOU




TEIIOEMKOCTH

AT'PEI'ATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE [TEPEXO/1bI

[TapoobOpa3oBanne u KOHAeHcAMA. lcnapeHne W KUICHUE.

3.3.1 VYaenpHas ~ TemioTa — mapooOpa3oBaHUS.  3aBHCUMOCTH
TEeMIepaTypbl KUMIEHUS OT IaBICHHUS
330 AOcomoTHasT W OTHOCHUTENbHAs BJIAXKHOCTb  BO3AyXa.
o Hacwpiennsiit nap
Tépmoe Tteno. Kpucrammuyeckue u amopdHbie Tena.
333 AHU30TpONUS CBOMCTB KpHUCTALUIOB. JKHAKHE KpPUCTAJLIBI.
33 CoBpeMeHHbIE MaTepHaIbI
334 [InaBnenne W  KpuctajuM3auus. YJeidbHas  TEIJIOTa
o rwiasnenus. Cyomumanus
3.3.5 YpaBHEHHE TEIJIOBOro OajaHca
TexHuyeckue ycTpOCTBa: THUIPOMETP U  ICUXPOMETP,
336 KAJIOPUMETP,  TEXHOJOTUM  TIOJYYEHHUSI  COBPEMEHHBIX
o MaTepuaioB, B TOM 4YHCJI€ HAHOMAaTepHaloB, U
HAaHOTEXHOJIOTUHU
3.3.7 [IpakTryeckue padoTel. i3MepeHue BIaKHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
Al OnekTpuzauusi Tel. OJeKTpuueckuid 3apsan.  [IBa Buga
o ANEKTPUYECKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, TUBIEKTPUKH U MOTYTIPOBOAHUKU
4.1.3 3aKOH COXpaHEHUs IEKTPUUECKOro 3apsaa
4.14 B3aumoneiictue 3apsinoB. 3akon Kymnona
41 Onektpuueckoe rmone. HanpsEHHOCTh AIEKTPHUYECKOTro
4.1.5 nond. [lpunuun cynepno3unuu. JIMHUM HANpsyKEHHOCTH
AIEKTPUUECKOTO OIS
416 Pabora cun snekrpocratudeckoro mois. [loTeHiman.
o Pa3zHocTh noTeHmanos
417 [TpoBOAHMKY U AUDIEKTPUKU B MOCTOSTHHOM 3JIEKTPHYECKOM
o nosie. JlmanekTpuueckasi IpOHUIIAEMOCTh
4.1.8 Onektpoémkoctb. KoHmencarop. DneKTpoEMKOCTh IIIOCKOTO




KOHJACHCATOopa. 3HepI‘I/IH 3apsAKCHHOI'O KOHACHCATOpa

TexHu4eckue yCTpPOMCTBA: JJIEKTPOCKOIL,  JJIEKTPOMETD,

419 JJEKTPOCTATUYECKAS 3alluTa, 3a3€MJICHHE

o AIIEKTPONPUOOPOB,  KOHIEHCATOpP, KCEPOKC, CTPYHHBIN
IIPUHTED

4110 [lpakTnyeckue paboTel. M3mepeHue  3NEKTPOEMKOCTU

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

CPEIAX
401 VYcnoBus CylmecTBOBaHUS IOCTOSIHHOTO —3JIEKTPUYECKOTO
o toka. Ucrounnku Toka. Cuia Toka. [TocTosHHBIN TOK
422 Hanpsokenue. 3akon Oma 17151 yyacTka Lenu
423 DNEKTPUUECKOE COMPOTUBIICHHUE. Y AENbHOE COMPOTHBICHUE
o BElIECTBA
404 [locnenoBarensHOE, MapaienbHOE, CMELIAHHOE COEAMHEHNE
o MPOBOJHUKOB
4.2.5 PaGora snextpuyeckoro Toka. 3akoH Jlxxoyns — Jlenma
4.2.6 MOIIHOCTD JIEKTPUIECKOTO TOKA
anekTpoaBmkymas cuia (manee — OJIC) u BHyTpeHHee
4.2.7 COTNPOTHUBIIEHWE UCTOYHMKA TOKa. 3akoH Oma i MOJIHOU
(3amMKHYTOI) 3nekTpuueckoil nenu. Kopotkoe 3ambikaHue
DneKTpOHHAas MPOBOJAUMOCTh TBEPABIX METAJIJIOB.
4.2.8 3aBUCUMOCTh CONPOTHUBJIEHHUS METAJUIOB OT TEMIIEPaTyphl.
CBepXIpoBOIUMOCTh
DOnekTpuueckuid TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
4.2.9
My4YKOB
[TonynpoBoHHKH. CobcTBeHHas 51 IIpUMECHas
4.2.10 IPOBOAMMOCTH HOJYNIPOBOJHUKOB. CBOMCTBA p-n nepexoja.
[TomynpoBOIHUKOBBIE TPUOOPHI
4211 DNEKTPUUECKUNH TOK B DJIEKTPOIUTAX. DJIEKTPOIUTUYECKAS
o JTUCCOIMAIUA. DIEKTPOIIH3
OnekTpuyeckuii TOK B Tazax. CaMOCTOSTENbHBIA U
4.2.12 HECAMOCTOSITEIbHbBIN pasps. Paznuunblie TUIIBI

CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma




4.2.13

TexHruuecKkue yCTpOCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKHA  TOKA, DIJIEKTPOHArpeBaTelbHbIE  MPUOOPHI,
AJIEKTPOOCBETUTEIILHBIE puOOpHI, TEPMOMETD
CONPOTUBIICHUSA, BaKyyMHBbIM  JAMOJ, TEPMHUCTOPbI U

($hOTOpPE3UCTOPHI, MOITYITPOBOIHUKOBBIN TNO/, TaTbBaHUKA

4.2.14

[Ipaktudeckue padoTel. 3ydeHHEe CMEIIAHHOTO COCTUHCHUS
PE3UCTOPOB.
N3mepenne DJIC MCTOUYHMKA TOKAa M €ro BHYTPEHHEIO

COIIPOTUBJICHHA. Ha6J'II-OI[eHI/Ie QJICKTPOJIn3a

11 KITACC

Kon
pasaesia

Kox
MPOBEPSAEMOro
JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. DJIEKTPOMAT'HUTHAS UHAYKIOWA

4.3.1

IlocTosiHHBIE  MAarHuThl. B3auMOIENCTBHE  IMOCTOSHHBIX

MAarHuToOB

4.3.2

Maruutnoe mone. Bektop MarHuTHOW uHAYKIUH. [lpunnummn
cynepno3unuy. JluHum MarHuTHOM uWHAYKuMH. KaprtuHa

JIMHUHA MarHUTHOM WHAYKIOHWH IT0JIA MOCTOAHHBIX MAaroHuTOB

433

MarauTHoO€ 1oJjie IpoBOJAHUKA ¢ TOKOM. KapTuHa nuHui nosst
JUIMHHOTO MPSMOro MPOBOJHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O
IpPOBOAHMKA, Karymkud ¢ TokoM. Omnelr  Opcrena.

BBaHMOHeﬁCTBHe IMPOBOIHHUKOB C TOKOM

434

Cuna Ammepa, e€ MOAyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ MoAyidb U HampasiieHue. JIBuxeHue
3apsSKEHHOW YacTULBl B OJHOPOJHOM MArHUTHOM IIOJE.

Pa6ota cunbl Jlopenna

4.3.6

SIBneHue SHeKTpOMaFHHTHOﬁ HHAYKIOHUU

4.3.7

IToTok BCKTOpa MarHUTHOM HHAYKOHUU

4.3.8

OJC wuHaykuuu. 3aKoH 3JIEKTPOMAarHUTHOM HMHIYKUUU

®dapanes




BuxpeBoe snektpuueckoe mose. OJC  uHAYKIMU B

4.3.9 MPOBOJHUKE, JBIKYIIEMCS IOCTYNATEIbHO B OJHOPOJHOM
MarHuTHOM TI0JIe
4.3.10 [IpaBusno Jlenna
NHIyKTUBHOCT®. SIBnenue CaMOUWHIYKITUU. OJ1C
4.3.11
CaMOMHTyKIUU
4.3.12 DHeprus MarHUTHOTO TOJISl KaTyIIKH C TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T10JIe
Texuuveckue YCTpOWCTBA: MTOCTOSTHHBIE MarHurhbI,
4.3.14 3JIEKTPOMAarHUTBI, JJIEKTPOABUIATEID, YCKOpPUTEN
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Yb
[TpakTrueckue padboThl. M3ydeHre MarHUTHOTO MOJIA KaTYIIKH
¢ TokoMm. MccrnenoBanue AeCTBHs MOCTOSHHOTO MarHUTa Ha
43.13 pamKy ¢ TokoM. Mccremopanue sBIEHHS 3J1EKTPOMArHUTHOM
WHIYKIAH
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A
Komnebarennpuas cUCTEMA. CBoOoHbBIE KoJIe0aHus.
5.1.1 l'apmonnueckue konebanus. [lepuon, yacrora, aMImuTyaa u
¢aza kosiebaHui
5.12 [TpyxuHHBINA MassTHUK. MaTeMaTU4eCKUIl MassTHUK
VYpaBHeHne rapMoHuyeckux kosebanuil. Kunemartuueckoe u
>13 JTUHAMHYECKOE OIMCAaHUE KOJICOATEITLHOTO JIBHIKECHUS
[IpeBpamieHue sHepruM NpU TAPMOHUYECKUX KOJCOAHUSX.
51 514 CBsi3p aMIUIMTYABl KOJIEOAHMH MCXOIHOM BETUYHHBI C
' aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTU U YCKOPEHHUS
Konebarenpupiit  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl B MJICATLHOM KOJIeOaTeIbHOM KOHTYpE. AHAIOTHS
> MEXTY MEXaHUYECKUMU u ANEKTPOMArHUTHBIMH
konebanusimu. ®opmyna Tomcona
3aKOH COXpaHEHHS JHEPIMU B HJCAIBHOM KOJIEOaTeIIbHOM
5.1.6
KOHTYpE
517 BoinykneHnsle  MexaHuueckue — konebanus.  Pesonanc.

Pe3onancuas KpuBas. BI)IHY)KZIGHHBIG OJICKTPOMArHMTHBIC




KoJicOaHusl.

5.1.8

[lepemennsiit Tok. CUHYyCOUIaNbHBIN IEPEMEHHBIN TOK.

5.19

MOIIIHOCTB MEPEMCHHOTO TOKa. AMHJII/ITYI[HOG n

I[eﬁCTBYIOIHee 3HAUYCHHC CUJIbl TOKA N HAIIPSAKCHUA

5.1.10

Tpanchopmarop. IlponsBoacTBo, mepemaya u moTpediieHUE
ANIEKTPUYECKOW  DHEPruu. OKOJOTMYECKHE PHUCKU  IpHU
MPOU3BOJICTBE BJIEKTPUYECKON JSHEPTUMU. Kynberypa

HCIIOJIb30BAHHS SJICKTPOSHEPIU B HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

TexHuyeckue ycTpoiicTBa: ceiicMorpad, dIEKTpUYECKUI

3BOHOK, JIMHUU 3JIEKTpoIepeayd

5.1.12

[IpakTuueckue padboTsl. MccaenoBanne 3aBHCUMOCTH TIEPUOJIA
MaJIbIX KoJieOaHUil rpy3a Ha HUTHU OT JJUHBI HUTH M Macchl
rpy3a. MccnemoBanue ImEpeMEHHOr0 TOKa B LENU U3
IIOCJIEZI0BATEIbHO COCIMHEHHBIX KOHJIECHCATOpPA, KATYIIKH U

pesucropa

52

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHnnyeckue BOJIHBI, YCIOBUsI pacnpoctpanenus. [lepuon.

5.2.1 CkopocTh pacnpocTpaHeHus W JUIMHA BOJHBIL. Ilonepeunsie u
IPOJIOJIbHBIE BOJIHbI
522 WNuTtepdepennus u nudpakuns MEXaHMUECKUX BOJIH
3Byk. Cxopoctb 3Byka. ['pomkoctbh 3Byka. BricoTra TOHA.
523 TemOp 3ByKa
ONEKTPOMAarHuTHbHIE BOJIHBI. Ycnosus U3ITy4EHUs
524 AJIEKTPOMATrHUTHBIX BOJIH. B3anMHas opueHTanus BeKTopos E,
B 1 v B 211€eKTpOMarHuTHOM BOJIHE B BAKyyMe
CaolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTpaXKEHHUE,
5.2.5 npeJioMJIeHUe, ToJigpu3anus, Audpaxkius, HUHTephepeHIUs.
CKOpOCTb 2JIEKTPOMAarHUTHBIX BOJIH
[kana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenne
220 AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHnunsl paguocBsizu W TeleBUJeHUs. Paauonokanus.
527 DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KAKOIIEH CpeJIb
598 TexHuyeckue YCTPONCTBA: MY3bIKAJIbHBIE HHCTPYMEHTHI,

YIbTPA3BYKOBast JUArHOCTUKA B TCXHUKC U MCAULIUHE, paaap,




paaronpuéMHHUK, TEICBU30p, aHTeHHA, TenedoH, CBY-meds

53

OIITUKA

5.3.1

[IpsiMmonuHeiHOE pacHpOCTpAaHEHHE CBETa B OJHOPOJIHOM

cpene. Jlyu cera

532

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpaXCHUA CBCTA. HOCTpOGHI/IC

M300payKeHHH B TUIOCKOM 3epKae

533

[Tpenomnenne cBera. 3aKOHBI TPEIIOMIICHHSI CBETA. AOCOTFOTHBIN

IMOKa3aTcJib IIPCIOMIICHUA

534

ITommHoe BHyTpeHHEe oTpaxeHue. lIpeaenbHbIl yroa mOJHOrO

BHYTPCHHCT'O OTPAKCHUA

535

Hucnepcus cera. CriokHbIN cocTaB Oemoro cera. LlpeT

53.6

CoOuparomue ¥ pacceuBarolye JUH3bL. TOHKas JIMH3A.
@OKYCHOE pACCTOSIHME M ONTUYECKAs CHUJIa TOHKOW JIMH3BI.
[TocTpoenue nzoOpakeHU B COOMPAIOIIUX U PACCEUBAIOIINX
nuH3ax. PopMyna TOHKOM JIMH3BL. YBEJIMYEHHE, aBAEMOE

JIMH301

5.3.7

Hpez(em,l IMPUMCHUMOCTHU FCOMeTqueCKOﬁ OIITHUKH

53.8

Untepdepenmus csera. KorepeHTHbIe MCTOYHUKHU. Y CIOBHS
HaOJII0ICHUS MaKCUMyMOB " MHUHUMYMOB B
uHTep()EpPEHIIMOHHON  KapTUHE OT  JBYX  CHH(]A3HBIX

KOI¢pCHTHBIX KCTOYHUKOB

539

Hudpaknus ceera. [udppakuuoHHas pemérka. YcioBue
HaOJIOACHUS  IJIaBHBIX ~ MAakCUMyMOB  IpM  MaJE€HUHU

MOHOXPOMaTHUYECKOI'0 CBETa HAa JUPPAKIUOHHYIO PEHIETKY

5.3.10

[Tonspuzanusa ceera

5.3.11

TexHuueckue yCTpOWMCTBA: OYKH, Jiyna, ¢oToammapar,
MPOEKLIMOHHBIA anmnapar, MUKPOCKOII, TE€JIECKOIl, BOJOKOHHAs

OITHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOUL

53.12

[IpakTrueckue paboTHI. N3mepenue [oKa3arelist
npeiomienus. MccienoBaHue CBOWCTB HM300pakeHUH B

JINH3aX. Ha6J'II-OI[eHI/IC AUCIICPCHUH CBCTA

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

rpaHI/II_ILI IIPpUMCHUMOCTH KJ1aCCUYeCKOM MCXaHHKH.

HOCTy.]'IaTBI TCOPUHU  OTHOCHUTCIBHOCTH! HHBapUaHTHOCTb




MOJyJI1  CKOpOCTM  CBeTa B  Bakyyme,  I[pPUHIUI

OTHOCUTEILHOCTA DHUHIIITEHHA

OTHOCHUTENBLHOCTD OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie BpPCMCHHU U

6.2 COKpAIEHNE JTHHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI
CBsi3b MacChl C SHEPTHUEH M UMITYJIbCOM CBOOOJHOM YaCTHIIBI.
0.4 DHeprus MOKOsi CBOOOTHON YaCTUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOM OIITUKU
®oronsl. @opmyna [lnanka cBszu 3HEpruu (HOTOHA C €ro
7 4acTOTOW. DHEPTUs U UMIYJIbC POTOHA
OtkpeiTie u wuccinenoBanne (oroddpdexkra. Ombiter AT
712 Cronerosa. 3akoHs! hoTorhdexTa
7.1 VYpaBHenne OunmreiiHa s poroddderra.  «Kpachas
713 rparuay Gorosddexra
7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOe NEHUCTBUE CBETA
TexHuueckue ycrpoiicTtBa:  (QOTOdIEMEHT, (POTOAATUHK,
716 CcOJHeuHas OaTapes, CBETOIMO
CTPOEHHUE ATOMA
Mopuens atoma Tomcona. OneiTel Pezepdopaa mo
721 UCCJIEIOBAHUIO CTpoeHUs aToma. [InanerapHas Mozaens aToma
[Toctynatel bopa. M3nydyenue u morioieHue (HOTOHOB MPHU
7.2.2 IIepexo/ie aToMa ¢ OJHOI'0 YPOBHs SHEPIMM Ha Apyrou. Buasl
cnekTpoB. CrieKTp YpOBHEM 3HEpruu aroMa Bojopoaa
BonnoBeie  cBoiictBa uactui. BouHel e bpows.
72 7.2.3 Kopmyckynspuo-BonHoBo# ayanusMm. [{udpakius 3JeKTpOHOB
Ha KpUCTauiax
CrnoHTaHHO€ U BBIHYXJICHHOE H3Iy4eHHE. YCTPOWCTBO U
724 MPUHIIKI PaOOTHI Jiazepa
TexHuueckue yCTpOICTBA: CHEKTPaJIbHBIH aHanu3
72 (CIIEKTPOCKOI), J1a3ep, KBAHTOBbIH KOMIIBIOTED
7.2.6 [TpakTudeckue padoTel. HabmoieHue TMHERYAaTOTo CIIeKTpa




ATOMHOE APO

7.3.1 Mertoabl HaOMIOEHUS U PETUCTPAIIMU HJIIEMEHTAPHBIX YaCTHUII
OtkpeiTie  paguoakTuBHOCTH. OmbiTel  Pesepdopma mo
OTIPENIETICHUIO COCTaBa PaJAMOAKTUBHOTO H3nydeHus. CBoiicTBa

732 anb(a-, 6era-, raMMa-u3nydeHus. BnusHue paguoakTHBHOCTU
Ha JKUBBIE OPTaHU3MBI
OTtkppiTHe TIPOTOHA U HeWTpoHa. HykiioHHas mojnenb sjapa

7.3.3 I'eitzenbepra — Banenko. 3apsiy siapa. MaccoBoe 4uCIIo siapa.
N3oTonsl
Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmal.

734 aMMa-u3Tyuenne. 3aK0oH paauoakTUBHOTO pachaza

7.3 DHeprusi CBSI3W HYKJIOHOB B sipe. Snepubie cuibl. [Jledext

733 MAacchl apa

7.3.6 S nepuble peakuuu. JleneHue u CUHTES A1€p
SAnepusiii peaktop. TepmosinepHblii cunTe3. IIpoOiembr u

7.3.7 MEPCHEKTUBBI AJIEPHON HEPreTUKU. DKOJIOTMUYECKUE aCIIEKThI
AJIEPHOMN SHEPrETUKH
DnemMeHTapHbIe YaCTHUIBL. OTtkpsiTHE IIO3UTPOHA.

738 @OyHIaMeHTalbHbIE B3aUMOJICHCTBUS
TexHuyeckue yCTpoMcTBa: J0O3UMETp, Kamepa BuibcoHa,

739 AJIEPHBIN peakTop, aTOMHasi bomOa
[Ipaktuueckue pabotsl. McciaenoBanue TpekoB wyacTull (1O

7.3.10
roToBbIM (hoToTpadusim)

OJIEMEHTHBI ACTPOOU3UKU

Bun 3Bé3nH0r0 Heba. Co3Be3us, ipKue 3BE3/bI, MIIAHETHI, UX
8.1 BUJIUMOE JBUKECHHE

Conneunas cuctema. Ilnanersl 3emHoi rpynnsl. [lnaHeTsl-
8.2 TUTaHThl U UX CIyTHUKH, KapJIUKOBBIE IUIaHEThl. Mainble Tena

8 ConHe4yHo cucTeMbl

8.3 Comnnue, ¢potochepa u atmocdepa. ConHedHast aKTUBHOCTh
8.4 Ucrounuk sueprun ConHia u 38€31

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKU: MAacca, CBETUMOCTb,
8.5 panuyc, Temmeparypa, HUX  B3auMocBa3b.  [lmarpamma

((CHeKTpaJ'ILHHﬁ KiI1aCC — CBCTHMOCTDB». 3Bé3,Z[BI TJIaBHOM




IIOCJICA0BATCIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTbY JJIA

3BE3] TJIaBHOM IIOCIACA0BATCIIbHOCTHU

8.6

###Par###BuyTpenHee  crpoenue  3BE€3a.  COBpEMEHHbIE
MPEJCTABIICHUS] O TPOUCXOXKICHMH | HBojtonuu ConHia u

3BE31. DTalbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyts — Hama [Nanmaktuka. CnimpanbHas CTpyKTypa
lNamakTuky, pacnpenenenue 3BE31, raza u neud. [lonoxenue
u aeuwxenue Connma B [Mamakrtuke. I[lnockas u cepuueckas

noacucTeMbl [ atakTuKu

8.8

Tunel ranaktuk. Paguoranaktuky u kBaszapel. YEpHBIE IbIPHI B

sAApax ralakTHK

8.9

Bcenennas. Pacmmupenue Bceenmennoi.  3akon  XaO6ua.
Pazberanue ranaktuk. Bo3pact u paauyc Bceenennoil, Teopus
bonpmoro  B3peBa. Mogens  «ropsde  BcenmeHHON».

PenukroBoe uznyuenue

8.10

Macmirabnass  ctpykrypa Bcenennoil.  MeraranakTuka.

Hepeménusie npobiieMbl acTpOHOMUU




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

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/ff0caf06
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