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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YpPOBHE CPEIHErO OOIIETro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXXKEHHM W TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOM 0Opa3oBaTeIbHON MporpaMMsl, npeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM (denepaibHOW paboyell TPOrpaMMbl BOCIUTAHUSA U
KOHIIETIIIMK TIpernojiaBanusl yueOHoro mpeamera «Pusmka» B 00Opa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickoi denepanuu, peanu3yommx OCHOBHEIE
o0Opa3oBarenbHbIe MPOTPAMMBI.

Copepxxanne mporpamMmbl 1Mo (U3MKE HaAMpaBlIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHun ux ¢usrke Ha 0a30BOM YPOBHE HAa OCHOBE CUCTEMHO-JAESITEIIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTByeT Tpeboanusm DGI'OC COO
MJIAHUPYEMBbIM JIMYHOCTHBIM, TPEAMETHBIM M METAlpPeIMETHBIM pe3yJibTaTaM
0o0Oy4eHMs, a TaKXe€ YYUTBIBAET HEOOXOAMMOCTb pPEAIU3ALUU MEXKIIPEIMETHBIX
CBs3el (UBMKKM C €CTeCTBEHHO-HAy4YHBIMU YyYE€OHBIMU TpenMeramu. B Hel
OTIPENENSIOTCA OCHOBHBIC 1€MW M3Yy4YeHUs! (DM3MKUA HAa YPOBHE CPEAHEro OOIIETro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUSI Kypca (DU3HKHU: JIMYHOCTHBIE,
MeTarnpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no gu3uke BKIFOUYALT:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHHS Kypca (U3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI M0 r0JIaM 00yUYEHUS;

e cojepkaHue ydyeOHoro npeamera «Pu3nkay 1mno rogaMm o0ydeHwusl.

duszmka Kak Hayka O HamOojee OOIUX 3aKOHAaX MPHUPOMABI, BBICTYINas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUi 00 okpysxarorieM Mupe. [IIkonpHbIN Kypc GU3UKHA — CUCTEMOOOPa3yIOIIUiA
JUISI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJbKY (pU3nUYecKrue 3aKOHbBI
JexaT B OCHOBE IIPOIIECCOB U SIBICHMM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢busnueckoit reorpadueid u actpoHoMmen. Vcmonap30BaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeAeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHHUs] HOBBIX MAaTE€pHaIOB C 3a/JlaHHBIMU CBOMCTBAMHU M APYTHX.
N3yuenne ¢Gu3MKKM BHOCUT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaroImmuXxcs, B (HOPMUPOBAHHE YMEHUW TPUMEHSTH
HAyYHBIN METO]I TO3HAHUS MPHU BHITOJHEHUU UMU YY€OHBIX UCCIEOBaHUM.

B ocHoBy kypca ¢Gusuku Uisi YpOBHSI CpelHEro oOIiero oOpa3zoBaHUs
NOJIOKEH pAl HUAEH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHLMIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBepUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pa3/ieioB (DU3HUKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepwan Kypca (Qu3Mku
o0beqMHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
(dopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzauus npeanosiaraeT HCHOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3nku Cc pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITPOOIeMamMu.

Hoess npuxnaownoii  nanpasiennocmu. Kypc du3ukum  mpeamoliaraet
3HAKOMCTBO C IIMUPOKUM KPYTrOM TEXHMYECKHUX U TEXHOJIOTMYECKHX MPHIOKEHUM
V3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TMOCPEACTBOM BBEICHUS JIIEMEHTOB
colepKaHUsl, TMOCBSIIEHHBIX SKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTUEM TEXHUKHU M TEXHOJIOTHMM, a Takxke 0O0CYXKIeHUs
po0JieM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMU 3JIeMEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (pusmyeckue teopuu (HopMHUPOBaHHUE MPEICTABICHUN O
CTPYKType HOCTpoeHus: (pU3NIecKoil Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX IPEACTaBICHUAX O MPUPOAE, TpaHMIAX
NPUMEHUMOCTH TEOpHM, JJIsI ONUCAaHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEMHO-AESATENbHOCTHBI NOAX0 B Kypce (PU3MKU pEean3yeTcsl MPEexIe
BCEro 3a CY€T OpPraHM3alUU 3KCIEPUMEHTAIBHON JesTeNTbHOCTH O0Yy4YaroUIXCs.
st Ga3oBoro ypoBHSI Kypca (U3MKM — OTO HCIOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHUYECKHUX
MpaKkTUUYECKUX padoT. BeijeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS  yYaCTHUKAMU
0o0pa3oBaTeNpHOTO TMpollecca HCXOAs M3 OCOOEHHOCTEM IUIaHUPOBAaHUS U
ocHalleHuss kabuHera @u3uku. Ilpu »>TOM obOecrieunBaeTCss OBJAJICHUE
0o0yYaronMMucs yMEHUSIMA MPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIIECIOBaHUS
3aBHUCHUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpmioe BHUMaHUE YIENSAETCS PEMIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3anay. Ilpu »ToM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 3a/layd C SBHO
3a/1aHHON (PU3NYECKON MOJEIIBIO, TTO3BOJISIFOLIUE TPUMEHATh U3YyUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjieia Kypca, TaK W HWHTETpUpys 3HAHUS U3
pa3HbIX pasnenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs HA
0oOBsICHEHHE MpOTeKaHUs (U3NYECKUX SBJICHUH M MPOLECCOB B OKpY)KarOIIEH
XKU3HU, TpeOytonue BbhIOOpa (U3MYECKON MOJENHU Uil CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOCCIEUYCHHIO Yyd4eOHOTO Tpoiecca 0a3oBBIi yPOBEHb Kypca
(U3MKH Ha ypOBHE CpeIHEro o01ero oopa3oBaHusl JOJKEH U3y4aThCs B YCIOBUAX
peIMETHOrO KaOuHeTa (U3MKK WM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
NpeAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (DU3UMKU JOJDKHO OBITH
HEeoOXxoauMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jig BBHIMIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3NKEe YUCHUUECKHX MPAKTHUUECKUX PadOT U JIEMOHCTPAIIMIOHHOE
obopyoBaHUE.

JlemoHcTpaninoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUU C
OPUHLIMAIIOM MHHUMAJIbHOW JIOCTATOYHOCTH M OOECTHeurnBaeT IMOCTaHOBKY
NEPEYUCIIEHHBIX B TporpamMme 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil s
UCCJICIOBAHUSI  WM3Y4YaeMbIX  SIBIEHUW MW  MPOIECCOB, OMIUPUYECKUX U
(GbyHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe 00OpyIOBaHHE [JII YYCHUYECKUX MPAKTHUYECKUX PpaldoT
dbopmMupyeTcss B BHIE TEMaTHYECKHX KOMILJIEKTOB M OOecredynBaeTcs B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
Ja00paTOpHOTO OOOPYIOBAHUS JOKHBI OBITh TOCTPOSHBI Ha KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4YE€HHS (PU3UKHU B 001IEM 0OpA30BAHUM SIBIISIIOTCSA:

e (opmupoBaHue wuHTEpeca M CTPEMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJIBI, PA3BUTHE HX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (HOPMHUpPOBaHHE
HCCIIEJIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e (dopMupoBaHHE YMEHUU OOBSICHITH SBICHUS C HCIOJIH30BAHHEM
du3nyecKuX 3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHue TpeACTaBICHUN O pONHM (PU3UKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TUX Iielield oOecreunBaeTCsl pelleHueM CISAYIOIMMUX 3a/1ad B

npoiiecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:



e TMnpuoOpeTeHue CUCTEMBl  3HAHUH 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJWHAMHUKY, KBAHTOBYIO (U3HKY U
DIIEMEHTHI aCTPO(PU3UKH;

e (QopmMupoBaHMEe yMEHHH TIPUMEHATH TCOPETUUCCKHUE 3HAHMS IS
0oOBsCHCHHMsSI (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPHHITHSI
MPAKTUYECKUX PELICHUM B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB peIICHUS Pa3jIUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckoil MOJENbI0, 3a/lay, MOJPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3gaHue GU3NICCKOW MOJICIH, aIcKBAaTHOW YCIIOBHSIM 3a]1a4H,

e TOHUMaHWE (UBUYECKUX OCHOB WM TIPUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHHE METOJAaMHU CAMOCTOSITEIHHOTO IUJIAHUPOBAHUS M IMPOBEACHUS
(bU3NYEeCKUX SKCIICPUMEHTOB, aHAIM3a W HHTEpPIpETaruu WHGOpMAIIIH,
OTIpeICNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JIaHUE YCIIOBHM ISl PA3BUTUS YMEHUM IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPUYECKOU NIEATETLHOCTH.

Ha wmsyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEJAHETO OOIIero
obpaszoBanus orBouTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Heneso), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpPeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBEICHUS JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAWBUAYATbHBIX
0COOEHHOCTEH 00yYarOIMUXCS.



COILEPKAHUE OBYUEHUA
10 KJIACC

Pasznen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 MIO3HAHMSA

@usuka — Hayka o mpupone. HayyHble METOABI NO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JKkcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUA ITPUPOIBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3MYeCKUx ABJICHHA U TpolueccoB. HayuyHble TrHUIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (GOpMHUPOBAHMHU COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele U IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JaT4YHKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBUXEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemerienue, CKOpoCTh (CpedHSs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHUE MaTepuaJbHOW TOUYKH, UX MPOEKIUMHU HA OCH CUCTEMbl KOOPJHUHAT.
CioxxeHue nepemMenieHnil U CI0KEeHUE CKOPOCTEH.

PaBHOMepHOE W paBHOYCKOpEHHOE TMpsMOJMHEHHOe nuxkeHue. [paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, IyTHU U TEepeMelIeHUs
MaTepuagIbHON TOYKUA OT BPEMEHH.

CBobOoaHOE TajieHne. Y CKOpeHHue CBOOOHOTO TaCHHS.

KpuBonuneninoe  aBwkeHwe. [IBMKEHHWE  MATEpPUAIIBHOW  TOYKH IO
OKPYHOCTH C IMOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEIHAS
ckopocTs. [lepuoa u yactora obpatieHus. [leHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHu4yeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIE U PEMEHHBIC TIEpEayHu.

Jlemoncmpayuu

Monenb cucteMbl OTCYETA, WILTIOCTpAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBYOKCHUS.

[IpeoOpazoBaHye NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€E U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenne nBwxkeHUs Tena, OpOIIEHHOTO IO yIJIOM K TOPU30HTY M
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaJeHUs.

Hanpagnenue ckopocTu Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne HEPAaBHOMEPHOTO ABUIKECHHS C LIEJIbIO OMPEIEICHUS] MTHOBEHHOMN
CKOpPOCTH.

HccnegoBanue COOTHOLICHUSI MEXAY IYyTAMHU, MPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBUYKEHUH C HAYAIBHOU CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenune ABUKEHHUS IIAPUKA B BA3KOM KUAKOCTH.

N3yueHne nBUXKeHUS TeJla, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[IpuHuun  otHocurenbHOCTH  [anmunes. lIlepBwii  3akoH  Hbrotona.
HNuepuuanbHpie CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoi 3akon HeroToHa
JUI MaTepUaJIbHOM TOUKHU. TpeTuid 3aKkoH HbroTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumina Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHIE a0COIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECHUS TBEPAOIO TEIA.

TexHUueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOIAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIUU.

CpaBHeHUE Macc B3aUMOAECHCTBYIOMIMX TEI.

Bropoii 3akon HeroToHa.

N3smepenne cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jehopmaluu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonvl

N3yuenune aBuxeHus: Opycka 1no HakJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT uX JAehOpMaIIHH.

HUccnegoBanue ycinoBHil paBHOBECUS TBEPAOTO TeENa, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpanenusn é mMmexanuke

Nmnynbc mMarepualibHOM TOYKM (Te€na), CUCTEMbl MATEpHUAIbHBIX TOYEK.
NmMmnynbe cuiibl U1 U3MEHEHUE HUMITyJIbca Tela. 3aKOH COXPaHEHUs HMIYJIbCa.
PeaktuBHOE NBUXKEHUE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualbHOW TOYKU. Teopema 00 H3MEHEHUH
KUHETHUYECKOU SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nedopMupoBaHHON  mpykuHbl.  [loTeHImanpbHast dSHepruss Teina  BOIU3U
MOBEPXHOCTH 3E€MIIH.

[loTeHIManbHble ¥ HENOTCHUUAJIbHBIE  CHJIBI. CBsi3b  paboOTHI
HETIOTCHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON AHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMIED,
MPYKUHHBIN TUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTeHIIMATILHON YHEPTUU B KUHETHYECKYIO U 0OOPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmuusie padbonul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIINBI JIBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHUEM MEXAHMUYECKOW HHEPruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsiekyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJI0KEHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUU M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep IBHXKEHHS U
B3aHMOJICMCTBUSL YaCTUI] BElIECTBA. MoJaenu CTPOEHUs Ta30B, XUJIKOCTEU H
TBEPJIBIX TET U OOBSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mognens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeHEW KWHETUYECKOM SHEPIHM TEIUIOBOIO JBMXKEHHS dactul rasa. [llkama
temneparyp KensBuna. ['a30Bbie 3akOHBI. YpaBHeHUe MenaeneeBa—Kianeiipona.
3akon JlanbToHa. M3omporniecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpPOICTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OoapoMerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeElIeCcTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTUHEHUIA.

OmnbIThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita LTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, HIUTICTpUpYOIIas MPUpoay JAaBICHHUS ra3a Ha CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHHUE COCTOSHMS HWICAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Macchl BO3yXa B KJIACCHOW KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00BbEMa KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoanHamuueckass cucrema. BHYTpeHHsIsI HEpPruss TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHeHnus. KonuuecTBo TeroTel U padota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a.  Buael  Temionepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsl TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI NpH TEIIONEpEaye.

[Tonsitue 006 aamabatHoM mporecce. llepBhIii 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHre mepBOTrO 3aKOHA TEPMOJMHAMMKHU K H3ompoiieccam. ['paduyeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh POIECCOB B MPUPO/IC.

TernoBble  mamuHbl.  [IpuHOUNBI ~ AEHCTBHS ~ TEIUIOBBIX  MAllWH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBHIX MamuHaX. KoadduimeHnt mnoiae3Horo
nerictBua TtemoBoil mamwuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbl TEIIOIHEPTETUKH.



TexHuueckne yCTpOMCTBA W MPAKTUYECKOEC MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUI[UOHED.

Jlemoncmpayuu

N3meHenue BHYTpEeHHEH HSHEPrud Tella IMPU COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JyxXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINSA).

N3MeHeHne BHyTpeHHEN dHEepruu (TeMIiepatyphl) Tela Mpu TeIrionepeaaye.

OneIT 1o anauabaTHOMY pACHIMPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Monenu napoBoil TypOUHBI, IBUTATEIIsI BHYTPEHHETO CTOPaHus, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Azpecamnuie cocmoanusn eeuyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAA BIIAXHOCTh BO3ayxa. HacelmeHHbll map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOINHS CBOMCTB
kpuctayioB. Kuakue kpucrauisl. CoBpeMmeHHblE Marepuaibl. [lnmaBienue u
KpUCTAJLTU3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHeHUE TEMIOBOTO OanaHca.

TexHu4yeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TMMOJTYUYEHUS] COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCcTBa HACHIILIEHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JIaBJIEHUMU.

CniocoObl U3MepeHUs BIIaKHOCTH.

Habnronenue HarpeBaHus U MIaBJICHUS KPUCTAUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpogMHAMMKA
Tema 1. Inekmpocmamuxa
DneKkTpu3auus Tel. OJEKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apanoB. [IpOBOJHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kyiona. TouedHsli 3IEKTpUYECKUI 3aps.
Onektpuueckoe mone. Hanpspk€HHOCTh  3nekTpuueckoro modsa.  [IpuHiun



CYIIEPIO3ULIMN DJNEKTPUUECKUX MOoJieH. JIMHUM HanpssKEHHOCTU DJIEKTPUYECKOTO
HOJISL.

Pabora cunm  snekrpoctarmueckoro  moisa.  [lorenmuman.  Pa3zHocTh
NIOTCHIUANOB. [IpOBOAHMKM M JUINEKTPUKU B DIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpruyeckass MPOHULAEMOCTb.

DnekTpoéMKOCTh. KongeHncarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOro KOHAEHCaTopa.

TexHu4yeckre YCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3€MJICHHE DJIEKTPONpHUOOpOB,
KOHJICHCATOpP, KOIMPOBAJIbHBIN allapar, CTPYUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMIT IEUCTBUS 3JIEKTPOMETPA.

B3aumopericTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEL.

[IpOBOAHUKH B DJIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKH B 3JEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIOMIAau
IJIACTHH, PACCTOSHUSA MEXKAY HUMU U TUIEKTPUUECKOW IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hctounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 yyacTKa LEenH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEIbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

PaGota nanexktpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHoOCTh
AIEKTPUYECKOrO TOKA.

DNEeKTpOABMKYIIAs CUja M BHYTPEHHEE CONPOTUBIIEHHWE HCTOYHHMKA TOKA.
3akoH Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAas  MPOBOAMUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEPXIPOBOAUMOCTD.

DIIEKTPUYECKHAN TOK B BaKyyMme. CBOWMCTBA DIEKTPOHHBIX ITYYKOB.

[TonynpoBoIHUKH. CobcTBeHHas 51 IIpUMeECHAast IIPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexoja. [1oaynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  AJIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.



DIJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [Inazma.

TexHuuecKkrue yCTpPOMCTBAa M NPAKTUYECKOE IPUMEHEHHUE: aMIEPMETP,
BOJILTMETP, PEOCTaT, HCTOYHHKM TOKa, OJJIEKTPOHArpeBaTesibHbIe MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBII U0,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN 1HO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HAIIPSKEHUS.

3aBUCHUMOCTb COIIPOTUBIICHHS LWIMHAPUYECKUX MNPOBOJHUKOB OT [JIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEUEHU U MaTepuana.

CMmeliaHHOe COeIMHEHHUE MPOBOIHUKOB.

[Ipssmoe wu3MepeHue JIEeKTpOABMKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAIIJIOB OT TEMIIEPATYPBHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoit paspsaa U IpOBOAMMOCTB BO3/1yXa.

OnHOCTOPOHHSIS NPOBOAMMOCTD THOAA.

Vuenuueckuii sxcnepumenm, 1ab6opamopusle padbonul

N3ydenne cMEemaHHOro COEIMHEHUS! PEUCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIBI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue aiekTpoiunsa.

Me:xxnpeaMeTHbIe CBSI3H

N3yuenue xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyiecTBisercs ¢
y4€TOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTUKH,
Ouonoruu, XMMHUU, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouwsimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAy4HbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopus, HaOMIOECHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, rurnepOosna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X MIPOEKIUH HA OCH KOOPIAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannueckoe ABW)XKEHHE B KUBOH npupoje, nud@ysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILUIONEPEIAayu, TEMIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B )KUBOM MPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEW U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS IUCCOLMALINS,
rajbBaHMKA.

l'eocpaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBHKEHUH C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYyIHE), JBUraTelb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOAUIBHUK, KOHAULIMOHED, TEXHOIOTUN
IIOJIyYEHHs] COBPEMEHHBIX MATEpHUAIOB, B TOM YKCIIE HAHOMATEPUAIOB, U
HaHOTEXHOJIOTMH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYMHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOpBHI,
3IEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Paznen 4. JjaeKTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[TocTosiHHBIE ~ MarHuThl.  B3auMOJEHCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruntHoe mone. Bektop MarHuTHOM WHAYKUMH. [IpuHIMD Ccynepnosunnu
MArHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa NMHHUN MarHUTHOU
VHIYKLWH OJISI TOCTOSIHHBIX MarHUTOB.

MaruutHOe 1I0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJI JUIMHHOTO IPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYJIb U HapaBJICHUE.

Cuia Jlopenua, €€ Moysb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenia.

SIBneHne 3NEKTpOMAarHWTHOM HMHAYKIuU. [IOTOK BEkTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIKYINAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nsnekTpudeckoe Moje. DIECKTPOABWKYILAS CHIa HUHAYKUUU B
IIPOBOJHMKE, IBMKYILEMCS IIOCTYNATENIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIEHME CAMOMHIYKLIHH. OJIEKTPOABWXKYINAs CHJIA
CaMOUHIYKIINH.

DHeprust MarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIC
MAarHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOT'O IIyYKa MArHUTHBIM OJIEM.

JIvHAM MHAYKIOUU MarHUTHOTO T1OJIA.

B3aumozericTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHME DIIEKTPOMATHUTHON UHAYKIIAHN.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJBWKYILEW CHIJIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne MarHuTHOIO 1OJIS KaTYIIKU ¢ TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHON MHIYKIIUH.

Pa3gen 5. Kosied0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KO1€0AHUSA

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHHMYECKHE  KOJICOaHMS.
INapmonnyeckue konebanms. [lepumona, wyactora, amrumryaa u (asa KoseOaHUN.
[IpyxuHHBI MasATHUK. MareMaTU4eCKU MasATHUK. YPaBHEHUE TApMOHUYECKUX
kojebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCAUTHPHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHWYECKUMU U
DJIEKTPOMAarHUTHeIMH KoJjiebanusimu. @dopmyna Tomcona. 3akoH coXpaHEHUs
SHEPTUHU B UJICAJTLHOM KOJIe0ATEILHOM KOHTYPE.

[IpencraBienne o 3aTyxarolmux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
konebanus. Pezonanc. BeiHyK/IeHHbIE SJIEKTPOMArHUTHBIEC KOJIEOAHMSI.

Ilepemennbiii TOoK. CUHyCOMAANbHBIM TEpPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U
HaIPsKECHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE IEKTPUUYECKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE 3ANeKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuYeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUUYECKHIA
3BOHOK, T€HEpaATOp NMEPEMEHHOTO TOKa, JTUHUU dJIEKTpoIiepeay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoOJeOATEIbHONW CHUCTEMBI (TPYKUHHBIA WA
MaTeMaTU4ECKU MasiTHHK).



Habnronenue 3aryxaromux KojieOaHUM.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS] OT BPEMEHU) ISt
ANIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu MocCienOBATENIbHOM COEIMHEHHHM PE3UCTOpa, KATYyLIKU
UHIAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY NEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

HccnepoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAaHUM Ipy3a HA HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue IMEpEeMEHHOrO0 TOKAa B IENM M3 MOCIEAOBATENIBHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE G0JIHbL

Mexanuueckue BOJIHBL, yclnoBHs pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss M JMHA BOJHBL [lomepedHble W MPOMOJIBHBIE BOJIHBI.
Nurtepdepentus u audpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTthb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3yYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBa
3JIEKTPOMATHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, MOJsipu3anus, Iudpakuus,
uHTepdepeHuys. CKOpocTh 37E€KTPOMAarHUTHBIX BOJIH.

[lkana 35eKTpOMarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguoCBsA3H U TeNneBUaeHUs. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPY KaIOIIeH Cpeibl.

TexHuyeckre yCTpPOMCTBA M IMPAKTUUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIE
UHCTPYMEHTBI, YJIbTPAa3BYKOBas [MAarHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, Tesiepon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpPaHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJH.

Kone6momeecs Teno kak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: U NpeaOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepepeHunn u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGntonenue cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW U
4acTOTOM KoJeOaHU.



UccnepoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX  BOJIH: OTpaKEHHUE,
peIoMIIeHUE, MONIpu3anus, AMPpakius, UHTEpepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHeliHOE pacnpoCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxxeHue cBera. 3akoHbI OTpaxkeHus cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKa3aTehb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbli yroa MNOJHOIO
BHYTPEHHETO OTPAKCHMUSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. Lser.

CobOuparormie ¥ pacceuBaroniue JnuH3bL. ToHKas muH3a. DokycHoe
paccTosiHUE W ONTHYECKas cuia TOHKOW NuH3bL. [locTpoenue uzobOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Dopmylia TOHKOW JTUH3BI. Y BeJIUYEHUE,
JlaBaeMOe€ JINH30M.

[Ipenenbl NPUMEHNMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. WHrepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HabmOEHUS MaKCUMYMOB M MHUHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

HNudpakuusa cBera. JudpakiuoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHudyeckre yCTpPOMCTBA M TPAKTHUECKOE TMPUMEHEHUE: OYKH, JyTa,
¢doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEE oTpakeHue. Mozenb CBETOBOA.

HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpocKomna, TEJIECKONa.

Habmronenue nunrepdepeHinm ceera.

Habnronenue nudpakiuu ceera.

Habnronenue aucnepcuu ceera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuyenue cnekTpa ¢ MOMOIIBIO TUGPAKIIMOHHON PEIIETKH.

HaGnronenue nosnsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul



N3mepenne nokazaTens NpeaoMICHHS CTEKIA.
HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIENUAIBHON TEOPHUH OTHOCUTEIHLHOCTH
['panuibr MIPUMEHUMOCTH KJIAaCCHYECKOM MEXaHHUKH. [Toctynatsl
CIICIIMAIbHOM TEOPUM OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTA DUHINTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKpPAICHUE
JUTAHEL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUs
IIOKOSI.

Paznen 7. KantoBas pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsi3u s3Heprun GOTOHA C €r0 YACTOTON. DHEprus
Y UMITYJIbC (POTOHA.

OtkpsiTue u uccienopanue Gorodddexra. OnbiTel A. I'. CToneroBa. 3aKoHBI
dotorddexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiiar
dboTorddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHudyeckue yCTpOWCTBa W MPAKTHUYECKOE MPHUMEHEHHE: (POTOIIEMEHT,
dboTOMaTUMK, COJTHEUHAS OaTapes, CBETOIUO,.

Jlemoncmpayuu

®oto3(p(HeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHEIHETO (oTodhDeKTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHuio o -4acTHII.
[Imanerapnas mopmens aroma. Iloctynatel bopa. M3nydenwe u moryomeHue
(GOTOHOB mpU mepexoae aToMa C OJHOTO YPOBHS JHEPrUU Ha Jpyroil. Bumbl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aToOMa BOJOPO/IA.

BosHoBBIE cBOMicTBa yacTull. Bonuel ne bpoinsa. KopryckynsaspHo-BoaHOBOM
Ty aJIu3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JIyYEHHE.

TexHuueckne yYCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onsita Pesepdopra.

Onpenenenre JUIMHBI BOJIHBI Ja3epa.

HaGnronenue iMHeyaThIX CIIEKTPOB U3ITYUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padonul

HaOnronenue nuHeRYaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CJO0XKHOCTh CTPOCHUS sAnpa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO wu3inydeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4deHHs.
Bnusinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpblTUE  HpoTOHA W HeWTrpoHa. HykioHHas  Mojens  sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe unciio sijapa. M3otormsl.

Anba-pacnan. DNEKTPOHHBIM W MO3UTPOHHBIM Oeta-pacman. I[amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOTO pacIaa.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siapa.

Anepnsie peakuuu. /leneHue u cUHTE3 sAIEp.

Anepnsiii peaktop. Tepmosiaepubiii cuHTe3. [IpoGiaemMbl W TEPCIEKTUBBI
SAIEPHON SHEPrETUKHU. DKOJIOTUUECKNE ACTIEKTHI SIAEPHON IHEPTETHUKH.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaaMeHTadbHbIe B3auMOJeHCTBUA. EQMHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckre yCcTpoucTBa U NMPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, siaepHbiii peakTop, aToMHas boMoa.

Llemoncmpayuu

CU€TunK MOHU3HUPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

HccnenoBanne TpeKoB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Oransl pa3BUTHA acTpoHOMUM. [IpuKiagHOE U MUPOBO33PEHYECKOE 3HAUECHUE
aACTPOHOMUM.

Bun 3B€3gHoro Heba. Co3Be3nmsi, sSipKU€ 3BE3MbI, IUIAHETHI, WX BHUIAMMOE
JBUYKEHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTounHuk sHeprum CoiHIa U 3BE3N.
3BE31IbI, UX OCHOBHBIE XapaKTEpUCTUKHU. [[narpamMmma «CHeKTpalbHBIA KIacc —
CBETUMOCTB». 3BE31bl TIJABHOM ITOCIIEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» I 3BE37 TIJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoMonnu CoyHIA U
3BE3/1. DTaIbl )KU3HU 3BE3].

Muneunsiii Ilyte — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktvky v kBazapbl. YEpHbBIE ABIPHI B sSapax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PEnukToBOE M3IydYEeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabooenus

Habntonenuss HeBOOPYXEHHBIM TJ1a30M C HMCHOJIb30BAHUEM KOMIIBIOTEPHBIX
TPWIOKEHUHN I ONPENeTICHUS TTOJI0OXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEeBEpHOIO MOMyIIapHsl U IPKUE 3BE3bI.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro I1yTu.

O0o01maromiee NOBTOPEHUE

Ponp Qusuku © acTpoHOMHUH B HIKOHOMUYECKOM, TEXHOJOTHMYECKOMH,
COIMAJIBHON M ATUYECKOH cpepax NeaTeTbHOCTH YeJI0BEeKa, POJib U MECTO (DU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTUHE MUPA, POJib (PU3UUYECKON TEOpUun
B (GOpPMHpPOBAHMU TPEACTAaBICHUA O (U3MYECKON KapTHHE MHpa, MECTO
bu3UYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABIEHUN O MPUPOJIE.

MexknpeaMeTHblie CBSI3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OHOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHUE, HAay4HbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPIWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYrOJHHUKOB,
ornpe/eeHle MIONIAN IIOCKUX PUryp u 00bEMa Tell.

buonocus: >nexTpudeckue SBICHUS B KUBOW MpHUPOJE, KoyieOaTelbHbIC
JBWKEHHUSI B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMUECKasi CTPYKTYpa TBEPIBIX
T€1, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PEIIETKH, CHEKTpalIbHBIN
aHaJu3.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX — PY/I,
(doTochEMKa 3eMHOI MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPACEHUH.

Texnonocus: NWHUM HSJEKTpoNEepenady, TIECHEPATOp NEPEMEHHOIO0 TOKa,
AJICKTPOJIBUTaTENb, WHAYKIMOHHAS I€4Yb, pajap, PaAUONPUEMHHK, TEIECBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OMNTHKA,
coJIHEeYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpenmera «®Du3nMKa» Ha YPOBHE CpPEIHEr0 OOIIETo
obpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECIICUHTH JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBLIE PE3YJbTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOTro mpenaMera «Du3nukay JOHKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOopMHUpPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA IEITEIBHOCTH B IPOLECCE pealln3allii OCHOBHBIX HaIlPaBJIICHUU
BOCIIUTATEJIbHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MMO3HUIMH 00yJarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHHCTHYECKHX U
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B MHTEpEcax IPakAaHCKOrO
00IIecTBa, y4acTBOBaTh B CAMOYIIPaBJICHUHU B 00pa30BaTeIbLHON OpraHU3alliu;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU NEATENBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHMSA:

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU WUJICHTUYHOCTH,
MIaTPUOTU3MA;

LICHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIC B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢TETHY€CKOT0 BOCITUTAHMS

3CTETUYECKOE OTHOLIECHUE K MUPY, BKJIKOUYAsl 3CTETUKY HAYYHOT'O TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;



5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpPEC K pa3inuHbIM cdepaM MpoPecCUOHATBHOU JEATEIbHOCTH, B TOM
YHCJIC CBS3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CITIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
bU3UKHN Ha TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rH4YecKOr0 BOCITUTAHUSI:

c(OpPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYPhI, OCO3HaHUE TJI00aTBHOTO
XapakTepa SKOJOTUYECKUX MPOOIeMm;

IUIAHUPOBAHUE U OCYIIECTBIEHUE JIEUCTBUU B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUSA LEeJIed YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

paclIMpeHre OIbITa AEATEIBHOCTA 3KOJIOTUYECKOM HAIMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) IEHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3UUECKON HAYKH;

OCO3HAaHME LEHHOCTH HAYYHOU JEATEIBbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus:  (QU3UKKA ~ OCYIIECTBISATH  MPOEKTHYID H  HCCIEIOBATEIIbCKYIO
NEeATENIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIC YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble Jiornueckue aeicTBUA:
CaMOCTOSITeTbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccmarpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTYDKCHHUS
BBISIBISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
(UBUYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajdu3a WMEIOITUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJICICTBUM JIESITEIbHOCTH;
KOOPJAWMHUPOBaTh M  BBHINOJHATH pabOTy B YCIOBUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHUCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHUE TPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaeaoBarTebCcKkue AeiiCTBHA.
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATHUSIMHU W METOJAAMH
bu3uYeCKOl HAYKH;



BJIAJICTh HABBIKAMHU yUE€OHO-HCCIICOBATEIIBCKON M MPOCKTHOM NEITeIbHOCTH
B o0nactu (pu3uKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusl 3ajad (U3UIECKOTO COJACPKAHUS, MPUMEHEHUIO Pa3INYHBIX
METOJIOB ITO3HAHUS;

BJIAJCTh BHJAMH JCATEIBHOCTH IO IIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIPETAlUNA, TPEOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX yUeOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3IaHUH YICOHBIX TIPOEKTOB B 001acT (PU3UKH;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUH PEIICHHS;

aHATM3UPOBATh TIOJIYYCHHBIC B XOJ€ pEIICHHWS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIHHOU
JESATETHHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3NUKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B MPAKTUYECKYIO 00JaCTh
KHU3HEACSITCITLHOCTH;

yMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX PEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUS,

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

Pabora c nndopmanmueii:

BJIQJICTh HABBIKAMH TOJIYYCHUS WH(POPMAIUU (PU3NISCKOTO COJCPIKAHHS U3
WUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSATEIBLHO OCYIICCTBIATh IIOWCK, aHaJM3,
CHUCTEMATHU3AIMI0 W WHTEPIPETAli0 WH(OpMAIMU pa3IWYHBIX BUIAOB U (GopM
IIPE/ICTAaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCTIONB30BaTh  CpeACTBa  MHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a7ad ¢ coOMroJieHrueM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMPaBOBBIX © OTUYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 06€30TaCHOCTH;

CO3/1aBaTh TEKCThI (DPU3MUECKOTO COJEpKaHus B pasIudHbIX (opmarax c
y4€éTOM Ha3HAYCHUS WH(POPMAIIUU | TIEJICBOW ayIUTOPHH, BEIOMpAst ONITUMAILHYIO
(dbopMy TIpeICTaBICHUS U BU3yaJIH3aIIH.

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS:
OCYIIECTBIIATH 00IIeHNE HA YpOKax (GU3UKH U BO BHEYPOUHOU JEATEITHHOCTH,
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd ©  CMSTYaTh
KOH(DIUKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3PE€HHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEICTB;

IMOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHAYaJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUN € Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJIOT0 YJICHA KOJIJIEKTUBA;

IMPUHUMATh LEJIM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBaTH W
KOOPJIMHUPOBATh JIEUCTBUS 10 €€ JOCTHKECHHUIO: COCTABJISITH IUUIaH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOT0 y4YaCTHMKA KOMAaH]Ibl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

[peJyaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAECU C IO3ULUUMHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IUYHBIX
CUTYaIHsIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHNE, OBITh HHAIIMATHBHBIM.

PerynsiTuBHbBIE YHHBeEpPCAJbHbIE YUeOHbIE TeiCTBHSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBISATh MO3HABATEIBHYIO ACSITEIBHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSATEIILHO COCTABJIATh IIAH PEIICHHS PacUYCTHBIX W KadeCTBEHHBIX
3aJ1a4, TUTaH BBITOJTHEHUS MTPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTCHU;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JIaCTH
(U3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B JICSTEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIAJ€Th  HABBIKAMM  TO3HABATENBHOM  pediieKCHMH  KaKk  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YJbTaTOB U
OCHOBAaHUIA;

UCIIOJIb30BaTh MPUEMBI peIIeKCHH IS OLICHKU CUTYaIliH, BEIOOpa BEPHOTO
peIIeHUS;



YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO HX
CHUKEHUIO;

OpPUHUMATh MOTHUBBI W apTyMEHTBHI JPYTHUX TMPU aHAIW3€ pe3yJIbTaTOB
TSI TEILHOCTH;

PUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHMX TIPH aHAIW3Ee pe3yIbTaToOB
NEeSITENHHOCTH;

MpU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce moCTHKEHHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpPEIHEro o0Imero oOpa3oBaHUs Yy OO0ydarOUIUXCs
COBEpPIIICHCTBYETCS HMOLIMOHAIIbHBIH WHTEIJICKT, IpeanoararoIni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUSs, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIILHOE
COCTOSIHHE, BUJICTh HAIIPABICHUS PAa3BUTHS COOCTBEHHOW YMOLIMOHAIBLHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATDH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
SMOIMOHAIBHBIM H3MEHEHHSIM | MPOSIBJIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTUMH3M, WHUIMATUBHOCTH, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOXHOCTEH;

OIMIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATFHOE COCTOSTHUE
IPYTHX, YYUTBIBATh €r0 TIPH OCYIIECTBICHWUH OOIICHMS, CIOCOOHOCTh K
COUYYBCTBHIO M COMIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3periaTh KOHPIUKTHI.

IHPEIMETHBIE PE3YJIBTATHBI

K xonmy oOydenuss B 10 kJiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIMNXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTMH, B IPAKTUYECKOU IEATEIbHOCTH JIOIEU;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyUYEHHBIX (U3HYECKUX MOJIeNeH:
MaTepHalibHasi TOUKa, MHEpLUUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPIOE TEIIO,
WJICATIBHBIN Ta3, MOJEIIH CTPOCHHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIIeHUH (PU3NYECKUX 3a]1a4;

pacno3HaBaTh (PU3NUYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U



AJEKTPOAMHAMUKN:  PaBHOMEPHOE UM  PaBHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIKEHUE, CBOOOJHOE TMAJeHUE TeJ, JBU)KEHUE IO OKPY>XHOCTH, HWHEpLHS,
B3auMojiericTBre Ten, nuddys3us, OpOYHOBCKOE JBMXEHHE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HAarpeBaHUU (OXJIaKIEHUN ), TEIIIOBOE
paBHOBECHE, HCIApEeHHE, KOHJEHCAIMs, TUIaBJICHUE, KPUCTAUIU3AIUs, KUIICHHE,
BJIQYKHOCTbh BO3/IyXa, OBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXIy MapaMeTpaMud COCTOSIHHMS Tra3a B  H3oIMpolieccax,
AIIEKTpU3ALUs TEJ, B3aUMOACHCTBHE 3apsI0B;

OMKCHIBATh MEXAHMYECKOE JIBMIKEHME, HCTIONb3ysl (PU3MYECKHe BEIIUYUHBI:
KOOpJAWHATa, MyTh, MEpPEMEIIeHrne, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYEeCKasi SHEPrus, MOTECHIUAIbHAS HYHEPIusi, MEXaHU4YecKas
paboTa, MexaHW4YecKass MOIIMHOCTh; TPH OINWCAHUU TPABUIBLHO TPAKTOBATH
bu3MUecKril CMBICT HCIHOJB3YEMbIX BEIHYMH, WX OO0O3HAUCHUS W €IUHMIIbI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCTIONIb3YsT (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPIHsl XaOTHUYECKOTO JBUXKEHUS MOJIEKYJI, CpEeIHEKBaApaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSsSI JHEprus, pabora rasa,
KO3(D(PUIIUEHT TMOJEe3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATENs; NpPU ONHCAaHUU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUI CMBICT HCIOJIB3YEMBIX BEIWYWH, WX
0003HaueHWUA W EAUHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3HUECKYI0 BEIMUUHY C IPYTUMH BEIMYMHAM;

OTHUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKHE
siBJI€HUSL (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEITUYUHBIL: JICKTPUUYCCKUM 3apsij,
AJIIEKTPUYECKOE MOJIe, HAMPSXKEHHOCTD TMOJIsI, MOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB;
IpU ONHUCAHWM TIPABWIBHO TPAKTOBATh (PU3MUECKHM CMBICI HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAUYEHUS M EJIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOILINE
JTAHHYIO0 (PU3UYECKYIO BEIMUYUHY C IPYTUMHU BETMYNHAMU;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHI U SBIICHUS, WCIIONB3YS (U3HUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BceMupHoro TaroteHus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXpPAHEHUs MEXAHMYECKOW OJHEPruu, 3aKOH COXpPAaHEHUS HMITYJIbCa,
NPUHIIUAIN CYNEPINO3UIIMA CWJI, TPUHIIUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKOW HEPrUuM TEIIOBOTO JABUKEHUS MOJIEKYII C
a0COJIOTHON TeMIepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyroHa, Npu 3TOM pa3iauyarh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE W YCIOBUS (TPaHULIBI,
00J1aCTH) NPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE NPHUHIMIBI JEHCTBUS MAalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS UX OE30MACHOTO HCIOIb30BAHUS B
MMOBCEIHEBHOM KM3HHU;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX HW3MEpPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOHpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO O0OpYNOBaHHS, MHPOBOAUTH ONBIT U
(opMyIMpOBaTH BHIBOJIBI;

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (U3MUECKUX BEITUYHUH, MIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh W3BECTHbBIE
METObI OLICHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (U3NYECKUMH  BEIUYHMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHUH, NPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
buKkcHpoBaTh pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUMYHMH B
BU/JI€ TaOJIUI U TpaUKOB, AE€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTo SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W IPOEKTHOM
NESTEIHLHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIaOOPAaTOPHOIO
000py0BaHUS,

pemiatb pacy€THblE 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIONB3Ys (PU3HUECKUEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7auu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3UUYECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXonuMble NJisi €€ pellieHHs, TPOBOJUTh PAaCUEThl U OILEHUBATH PEATbHOCTH
NOJIYYEHHOT'0 3HAYEeHUS (PU3HUECKOW BEJIMYUHBI;

pelaTh KaYeCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUI C OMOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKkue IBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
U TPEJCTABIICHUSI y4eOHOW W HAYYHO-MOMYJISIPHON MH(pOpPMAINH, TOJTYYCHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyt0 HH(OPMAILIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TPOLECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCTIOJb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpalleHUH ¢ MPUOOpPaMHU U TEXHUYECKUMU
YCTPONCTBAMHU, NIl COXPAHEHUS 30POBbSI U COOJIO/IEHUS HOPM JKOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOUIEH Cpee;



paboTaTh B TpyHme C BHIMOJHEHUEM pa3IMYHBIX COIMATIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO PACHPENCNiTh OOS3aHHOCTH U
IJIAHUPOBAThH JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBAThL HAa MpUMEpax poiib U MecTo (GU3NKUA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPaA, B PAa3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B TMPAKTUYECKOW NEATEIBHOCTH JIIOAEH, LEJOCTHOCTh U EOUHCTBO
(bu3nUecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIETCH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsijl, JIyd CBETA, TOUYCUHBIA UCTOUYHHUK CBETA, SCPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJpa MpHU pPEUIeHUU (PU3NYECKHUX
3a/1ad;

pacrno3HaBath (U3UYECKUE SIBJICHUS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMHUKYN M KBAHTOBOW (DM3UKHU: AJIEKTPUUECKAsT MPOBOJANMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aMMOJICHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHasE WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONApU3alus CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudeckuii 3pdext (poTodaddekT), CBeTOBOES AaBICHNE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONUCHIBATh W3YUYCHHBIC CBOWCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHHIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3U4YHBIX  Cpel) U
AJIEKTPOMATrHUTHBIE SABJICHUS (TIPOLIECCHI), UCHOJIb3Ysl (DU3UYECKHE BEIUYUHBIL:
BJIEKTPUYECKUN 3apsil, CHJIa TOKA, DJICKTPUUECKOE HAIPSHKEHUE, AJIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTH MOTEHIIMAIOB, JIEKTPOJBHXKYIAsl Cuia, padoTa TOKa,
WHIYKIWST MarHUTHOTO TMojsi, cuwia Awmmepa, cuna JlopeHia, WHIYKTUBHOCTb
KATYILKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPUOJ U YacToTa
KoiebaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CHJIa ToKa B IIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJieOaHuM, (OKYCHOE pacCTOsTHUE W
ONTUYECKAs] CHWJIA JIMH3bI, NIPU ONHUCAHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI HCIOJb3YEMbIX BEJIMYHMH, UX OOO3HAUeHUS M EAUHUIBI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIOUIME JAHHYIO (PU3WYECKYI0 BEJIWYUHY C JAPYTUMHU
BEJINYMHAMU;

OTNUCHIBATh M3YyYCHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHl, HCIOIb3YS
(dbu3nUecKre BEIMYUHBI: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJH, JJWHA BOJHBI U



4acToTa CBETA, SHEPTUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypacaia, SHEPIHs CBI3U
aTOMHBIX fJep, MPH ONHUCAHUU TPABHIBHO TPAKTOBAaTh (U3HUECKUNA CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIONIUE JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYUHAMU,
BBIYMCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE MPOLECCHl U SBJICHUS, UCIIONb3Ys (PU3HUECKHUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI NOCJIE0BATENBHOTO U HapaJIeIbHOIO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH BIEKTPOMAarHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHIITEHHaA st doTorddexra,
3aKOH COXPAaHEHWsl HHEPruHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
IIEKTPUYECKOIr0 3apsA]ia, 3aKOH COXPAHEHMs] MACCOBOIO 4YMCIIA, MOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBUS (TpaHULBbI, 0O0JacTH)
IPUMEHUMOCTH;

ONpEIENATh HAIIPABJIECHUE BEKTOPAa MHIAYKIIMM MAarHUTHOIO MOJISl POBOJIHHKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHna;

CTPOUTh W ONKCHIBATh M300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHTHI 1O HCCIENOBAHUIO (DU3NYECKUX SABJICHUA U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynupoBath TpobieMy/3agady H THUIOTE3y YyYeOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOI0 00O0pYyJOBaHMS, MPOBOAUTH OMBIT U
bopMyIHpOBaTH BHIBOJIHI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaTh HM3BECTHBIC
METO/IbI OIICHKH TOTPEIIHOCTEN U3MEPEHHUI;

UCCJIeIOBAaTh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUH C MCIOJb30BaHUEM
OpsIMBIX HM3MEPEHUI: MpPU STOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOJYYSHHON 3aBHCHUMOCTH (U3WYECKUX BEIMYMH B BHJE TaONIUIl U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEICHUU HCCIEIOBAaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOM U IMPOEKTHOU
JEeSATENBHOCTH C MCHOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000py0BaHU4,

pemiath pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMBbIE JJisi €€ pPEIIeHUs, MPOBOJUTh PAcUYEThl U OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT0 3HAYEHUS (PU3UUECKON BEIUUMHBIL;

pelIaTh KAYECTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIPOTUBOPEYUBYIO
LEMOYKY PACCYXKIECHUM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue sIBJICHNUS,

UCIIONB30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH()OpPMALIMOHHBIE TEXHOJIOTUU JJIsl MIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTAaBICHUS YYEOHOW W HAyYHO-MOMYJISPHON MH(POPMAIINU, TTOTYYECHHON U3
Pa3NUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYy4aeMyIo HH(popMaIuio;

OOBSICHATh TPUHILMIBI JEUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3anuyaTh yCJIOBUS UX 0€30MaCHOIO HMCIOIb30BAaHUS B MOBCEIHEBHOM
YKU3HU,

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW JKU3HU
JUTsl o0ecredeHus: 0€30MacCHOCTH MpU OOpaIleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 3[IOPOBbSI M COOJIIO/IEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOLEen CpelIe;

paboTaTh B Tpynme C BHIMIOJTHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PAlMOHATHHO pACHPEACTATh OOS3aHHOCTH U
IJIAHUPOBATh AECATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBAaTHO OLCHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpoasusie | IlpakTuueckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
but6mmoreka [JOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 hitos://m.edsoo.ru/ 741672
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
21 Kinematiia > https://m.edso0.ru/7f41bf72
bubnunoreka LIOK
22 Husamiica ! https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7f41b72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOTMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BELIECTBA. 5 bu6mmoreka [JOK

®da30BEIC IePEeXoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Pasnea 4. JIEKTPOJIUHAMUKA

but6mmoreka [IOK
41 MeKTpoCTaTHI 10 https://m.eds00.ru/7f41bf72
42 [TocTostHHBIN 3n€eKTpUYecKnid TOK. TOku B 12 bubnuorexa [JOK
' pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHOe Bpemst 2
OBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
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11 KUIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM uu@ppoBbIe
Ne i/ P Kontpoabnsie | IlpakTnyeckue (e :
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MarunuTtHoe nojie. DIeKTpOMarHuTHas bubnmorexa [JOK
1.1 11 1 3
AHAYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHW4YeCcKHe U AJIEKTPOMArHUTHBIC bubnmnorexa [JOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97¢
MexaHU4eCKHUE U AIEKTPOMAarHuTHbBIE bubnnorexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorexa [{OK
2. 1
3 Onriica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBHI cielIUaIBHON TEOPUHU bubnmnorexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKU 6 Bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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but6mmoreka [IOK
4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IJOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMEHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7 Eggjﬁ;ﬁ;ﬁ;gﬁﬁ £41c97c
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 O6o06maro1iee TOBTOPEHHE 4 ﬁ;:i?;;fg;gr(jﬁf A1c07c
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka KonTtpousnsie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
®dusuka — HayKa O IpUPOJIE.
1 Hayunsie MeTZ bl HOiI:HaI.)HI/IH 1 bubmmorexa [JOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIeT0 MUpa
Ponb u mecTo husuku B

5 (dbopMUPOBaHUU COBPEMEHHOM 1 bu6nuoreka [JOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHHOCTH JIIOIeH
Mexanuueckoe IBUKEHUE.

3 OTHOCHUTEIBHOCTHh MEXaHUYECKOTO 1 bubmuoreka [JOK
nswxeHus. [lepemerienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NTpsAMOIMHEHHOE 1 bubnuorexa [JOK
JBHKCHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE MpsIMOTMHEHHOE bubmuoreka [IOK

5) 1
JIBIKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE maneHue. Y CKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO MAEHNS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUXKEHUE.

7 I[I};I/I)KGHI/IC MAaTEepHAIILHON TOYKH I10 1 Bubmmorexa LIOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipunuun otHOCUTENBbHOCTHU ["anunes. 1 bu6mmoreka [JOK
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HNHepupnanpHble CUCTEMBI OTCYETA.
I1epBb1it 3akoH HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunuun

9 cyrnepno3unuu cui. Bropon 3akoH bubmmorexa [JOK
YHEpHOSHH  DTOPOT 3 https://m.edsoo.ru/ff0c3be8
HeroToHa 151 MaTepruaibHOW TOYKA
Tperun 3akoH HproTOHA [U151 bubnuorexa [IOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOro TsaroreHus. Cuna

11 Tskectu. [lepBas kocMuueckas Bubmmorexa [IOK

P https://m.edso00.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenusi. Koaddunment tpenus.

13 Cuna CEH OTHBnel?nqs)I npu BI/IE(GHI/II/I bubmmorexa [JOK

P P https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTU WM ra3e
[TocTynaTenbHOE ¥ BpamaTeIbHOE

14 JBIDKEHUE a0COJIFOTHO TBEPOTO Tea. bubnmoreka [JOK
MowmenT cuibl. [1nedo cumbl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HNMnynsc MaTepuanbHOM TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYECK. bubmmoreka [JOK
Nmmynbe cubl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
umnyJibsca. PeakTuBHOE NBUKEHHE
PaGorta 1 MOIITHOCTH CHITHI.

16 Kunernueckast sneprust MaTepuaibHONR bubnmoreka [JOK
Touku. Teopema 06 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHEPTUHI

17 [ToreHunanpHas sHEprus. bubnuoreka [IOK
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[ToreHnnansHast SHEPTHS YIIPYTO
ne(OpMUPOBAHHOU MPYKUHBI.
[ToTeHumanbpHas SHEPrus Teaa BOIN3N
HOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ff0c461a

18

[MoreHnansHble ¥ HENMOTEHIMATBHEIE
cuibl. CBs3b pabOTHI
HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHWYEeCKOW PHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEeprun

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHUEM MEXaHHUYECKOW YHEPTUN
TeJa Ha IpUMEpE PaCTHKCHUS
PE3UHOBOTO KI'YTa

20

KoHTponbHas pabota 1mo teme
«Kunemartnka. Jlunamuka. 3aKOHBI
COXPAHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
neuxenue. uddysus

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrtep JBHKEHUS U
B3alMOJICHCTBUS YaCTHI] BENICCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
1 TBEPJIBIX TEN

23

Macca monekyn. KonnuectBo
BemiecTBa. [locrosHnas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTtypa



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

u e€ uzMmepenue. lllkana remneparyp
Lenbcus

Wneanpueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON SHEPT U bu6nuoreka [JOK
JBUYKECHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH JlanpToHa. I'a30BEIe 3aKOHBI
JlaGopaTtopHnast pabota
98 «VccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamu COCTOSHUS
pa3pexKEHHOr0 ra3a
29 M3omporiecchl B naealbHOM Ta3e U UX bu6mmorexa [JOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3Heprus
TEPMOJUHAMHYECKOU CHCTEMBI 1
30 croco0On! e€ m3mMeHeHust. KoandaecTBo bubmuoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTrUsi OJHOATOMHOTO UJICAIIBHOTO
raza
31 Buapl Teronepenaun bubnnorexa LIOK
https://m.edsoo.ru/ff0c5c36
VenpHas TEIIOEMKOCTE BEIIECTBA.
32 KonudecTBO TEII0TH IpH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AauadbaTHelii mporecc
33 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TO bubmmorexa [IOK

NPUMEHEHHE K U30IPOoIieccaM

https://m.edsoo.ru/ffOc5efc
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HeobpaTumocTs nporeccos B

34 npupoje. Bropoii 3akon bubmmorexa [JOK
pHpole. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU

35 [Mpunnun nevicteus u KI1J rermoBoit bu6mmorexa [JOK
MAaIlIUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT[

37 DKOJIOTHYECKUE TTPOOIIEMBI
TEIJIO3HEPTETUKH

38 O6o0matomuii ypok « MonexysipHas bubmmoreka [JOK
¢duzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o teme

39 «Monexynsipaas ¢puznka. OCHOBBI Bubmorexa LIOK

yIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI)

40 [TapooGpazoBaHue U KOHJEHCALUS. bub6nuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAs 1 OTHOCHUTEIIbHAS

41 BJI&KHOCTh BO3/TyXxa. HachIeHHbIi bubmorexa [TOK

Hyx3. - https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucramnuueckue u

42 amop(HbIe Tera. AHU30TPOIHUS bubnuoreka [JOK
CBOMCTB KpUCTaJLIOB. JKujkue https://m.edsoo.ru/ffOc65f0
KpucTayibl. COBpEeMEHHBIE MaTepPHAIIbI
[TnaBneHue U KpuCTAIIU3AIHS.

43 VYnenpHas TEIIOTa MJIaBICHUS bubmmorexa LIOK

A ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK
44 YpaBHEHHE TEIJIOBOTO OajiaHca httos://m.edsoo.ru/f0c6820
45 DNeKTpU3aIus Tel. DICKTPUISCKUH bubnuoreka [JOK
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3apsi. J(Ba BUIA 3JIEKTPUYECKHUX
3apsIoB

https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKHY, TUBTEKTPUKHU U

46 [OJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmorexa [JOK
yHpoBoa ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiaa
B3aumoneuncTBue 3apsioB. 3aKoH
47 Kynona. TouedHBIH IIEKTPUISCKAN bubmorexa [JOK
¥ ’ P https://m.edsoo.ru/ff0c6ced
3apsin
Hanps>k€HHOCTB JIEKTPUYECKOTO
nons. [puHumn cynepno3uuuu bu6nuoreka [JOK
48 .
ANEKTPUUECKUX Toseu. JInnun https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
PaGora cui snexTpocTaTuuecKoro
49 nous. ITorennman. PasHocts bubmmorexa [JOK
' tait. https://m.edsoo.ru/ff0c6f00
IIOTEHIINAIOB
[TpOBOTHUKY U TUAJIEKTPUKH B
50 3JIEKTPOCTATUYECKOM IIOJIE bubmmorexa TTOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTD
but6mmoreka [IOK
51 DnexTpoeMKocTh. KoHnencaTo
p a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHAEHCcATOpa. DHEPTHU 3apsKEHHOT0 bubmmorexa TTOK
a pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHas pabota "H3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpunHIMIT NEWCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

amnmnapara, CTpyHHOT0 IpUHTEpA.
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DIeKTpOoCTaTUYECKas 3aIIHTa.
3azeMIIeHHE DIIEKTPOTPUOOPOB

DNEKTPUUECKUN TOK, YCIOBHUS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.

95 Cuna toka. Hanpsbxenue.
Conporunenue. 3akoH Oma it
y4acTKa Lenu
[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE Bu6morexa [IOK

56 pOBOHKUKOB. JlaboparopHas paboTa 0.5 hitos-//m.edsoo.ru/fOCT4f0
«/3yueHue cMelaHHOro COeIMHEHUS
PE3UCTOPOB»

57 PaboTa 1 MOIIHOCTE AIEKTPUIECKOTO bubmmoreka [JOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa A1 TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe

58 3ambIkanue. JlabopaTopHas padora 0.5 bubmmorexa [JOK

https://m.edsoo.ru/ffOc7ae0

«M3mepenne J/1C uctouynuka Toka u
€r0 BHYTPEHHETO COTPOTHBIICHUS
DNEeKTPOHHAs IPOBOAUMOCTb TBEPIBIX

59 METaJI0B. 3aBUCHMOCTD bu6mmorexa [JOK
COINIPOTHUBJICHUS] METAJIJIOB OT https://m.edsoo.ru/ff0c8c56
Temrneparypbl. CBepXIIpOBOINMOCTh

60 DIEKTPUYECKUH TOK B BaKyyMe. bubnmoreka [JOK
CBoWHCTBA JIEKTPOHHBIX ITyYKOB https://m.edsoo.ru/ff0c88be
[TonynpoBoaHUKH, UX COOCTBEHHAS U

61 MpUMECHasi TPOBOANMOCTh. CBOHMCTBA

p—n-nepexona. [loaynpoBOAHUKOBBIE
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npuOopbI

DNEKTPUUECKUH TOK B pacTBOPax U
pacIuiaBax 3JIEKTPOJIUTOB.

62 1
DNEKTPOIUTHYECKAsT JUCCOLUALUS.
DIeKTpoIn3
DNEKTPUUYECKUH TOK B raszax.

63 CaMOoCTOSITeTbHBIN U 1 bubmuoreka [{OK
HECAMOCTOSITENBHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Imazma
DneKTpuuecKue mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuorexa LIOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c82ba
0€30MacHOCTH

65 O06o06marmui ypok 1 bu6nuoreka [IOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c84ae
KoHTponbHas pabota 1mo teme

66 «nekrpocraruka. [locTtosHHbIN 1 bubnuoreka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc86fc
Pa3TUYHBIX CpEeIax»
PesepBHbIitl ypok. O600mmaromuii ypok bubmmorexa [JOK

67 1
o remam 10 kiacca https://m.edsoo.ru/ff0c8a8a

68 PeseprHbIit ypok. O0o0maromuii ypok 1 bubnuorexa [IOK
o remam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KUIACC

KosmnuecTBo yacos JIEKTPOHHBIE
[1]
Jlj;-n Tewa ypoka Bcero Kourpoapupie | - IMpaxruyeckue i[:;:eﬂl/lﬂ sg[?al;ziz:enbﬂme
padoTbI padoThI pecypebi
[TocTostHHBIE MATHUTHI U X

1 B3auMo/ieiicTBUE. MarHuTHOE TOJIE. 1 bubmuotexka [JOK
Bekrop MaruuTHOM MHAYKUUH. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKIIUU
MarsuTHO€ 1noJje NpOBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
B3anmoneicTere npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3ydyenue 1 1 bubmuorexa [JOK
MAarHUTHOTO ITOJIS1 KATYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHMUTHOTO TTOJIST HA
MPOBOJHUK C TOKOM. Cuiia AMriepa.

4 Jlaboparopnas pabota 1 1 bubmuorexa [JOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TIOJIS HA

5 JBUKYILYIOCS 3apSKEHHYIO YaCTHILY. 1 bubanorexa [JOK
Cuna Jlopenna. Pa6ota cumbl https://m.edsoo.ru/ffOc9df4
Jlopenua

6 DJIeKTpoMarHuTHast UHAyKius. [ToTok 1

BEKTOpa MarHuTHON uHAyKmu. 3/1C
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WHIYKIWAW. 3aKOH 3JIEKTPOMarHUTHOMN
nHaykuu dapanes

Jlaboparopnas pabota

7 «UccnenoBaHue SBiaeHUS bubnnorexa [IOK
. https://m.edsoo.ru/ff0cal50
AJIEKTPOMATrHUTHON UHIYKITUNY
NunykTuBHOCTS. SBIEHUE
8 camouHAyKiuu. IC caMOMHIYKIUH. bubnmnoreka [JOK
DHeprusi MarHUTHOTO TOJIsl KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHuueckue yCTponuCcTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
9 AJIEKTPOMArHUTHI, JIEKTPOABUTATED,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh
10 O6o06matromuit ypok « MarHutHoe bubnmnoreka [JOK
noJie. DJIEKTPOMArHUTHAsT MHTYKIUS) https://m.edsoo.ru/ffOcab82
KonTponbnas pabota mo teme
11 «MarnurtHoe noie. bubnmorexa LIOK
https://m.edsoo.ru/ff0cad58
DNEKTPOMArHUTHAS WHIYKIIHSD
CB0OOHBIE MEXaHUYECKUE
konebanus. 'apmonnyeckue
12 KosiebaHus. YpaBHEHUE bubnmorexa LIOK
. https://m.edsoo.ru/ff0caf06
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpanienue 3aepruu
JlaGopaTopnas pabora
13 «HMccnenoBanve 3aBUCUMOCTH

nepuoJia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU U MacChl Ipy3a»
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KonebarenbHbid KOHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoieOaHus B

bu6mmoreka [IOK

14 AaeanbHOM K0JIe0aTeIbHOM KOHTYPE.
P https://m.edsoo.ru/ff0cb820
AHanorus MexxJay MeXaHH4eCKUMHU U
ANEKTPOMArHUTHBIMU KOJI€OaHUSIMU
®opmyna Tomcona. 3akoH
15 COXPaHEHUs PHEPTUH B UIEATbHOM bubmorexa LOK
P P https://m.edsoo.ru/ffOcb9c4
Kos1e0aTeIbHOM KOHTYpE
[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BelHyX1eHHBIE
bu6mmorexa [IOK
16 MexaHu4eckue kojiebanus. Pe3onaHnc.
https://m.edsoo.ru/ff0cbb86
BoiHy>KIeHHbBIE 3JIEKTPOMarHUTHBIE
KoJieOaHus
[lepemennbId Tok. CHHYCOUTATBHBIN
MepeMEHHbIN TOK. MOIIHOCTh
17 IEPEMEHHOI0 TOKA. AMIUINTYIHOE U bubmorexa LHOK
pv ’ y https://m.edsoo.ru/ffOcbd34
JEUCTBYIOIEE 3HAUCHHUE CUITBI TOKA U
HANPSDKEHUS
Tpanchopmarop. [Ipoussoactso,
18 nepeaayda u noTpedaecHue
ANEKTPUYECKON SHEPTUU
Y CTpoHCTBO 1 MPAaKTUYECKOE
19 IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA, bubnnorexa [JOK
reHeparopa NepeEMEHHOr0 TOKa, https://m.edsoo.ru/ff0cc324
JTUHUH 3JeKTponepeaayd
DKOJIOrM4eCKHe pUCKU IIPU
20 MIPOM3BOICTBE AJIEKTPOIHEPTHH.

KynbTypa nucnonb3oBanus
AIEKTPOIHEPTUU B MOBCETHEBHOU
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KHN3HU

MexaHnuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. Ckopoctsb

bu6nuoreka [JOK

21
pacnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepevnbie M MPOJIOTBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnnorexa [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIC BOJHBI, HX
23 CBOMCTBa U ckopocTb. [llkana bubmmorexa [TOK
P i https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[TpuHIUIIBI paHOCBSI3U U
24 TeneBueHus. Pa3Burue cpenacTs
cBs3u. Pagmonoxkarus
o5 KonTponbhas pabota «Konedanus u bubnnorexa [JOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpOCTpaHEHNE
26 CBETa B OJHOPOJIHOM Cpejie. bubmmorexa [JOK
ToueuHslit ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 otpaxxenus ceeta. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
n300paKeHUH B TUIOCKOM 3€pKalie
IIpenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHpin bu6nuorexa [IOK
YIOJI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenune bub6nunoreka [IOK

MoKas3aTeyid MpCJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [locTpoenne nzobpaxeHuii B

30 muH3e. DopMyria TOHKO# JIMH3BI bubmorexa HOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTuH3bI
Jlaboparopuas pabota
31 «HcemenoBanue cBOMCTB
M300paKeHUI B IMH3AX»
Hucnepcus cBeta. CIIOXKHBIN cOCTaB
39 6enoro ceera. Lger. JlaboparopHas
pabora «Habumoienue nucnepcuu
CBETa»
33 Wutepdepennus ceta. Audpaxims bu6nuoreka [IOK
cBeta. [ludpaknuonnas pemeéTrka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI M YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIACCUYECKOHW MeXaHUKH. [TocTynarsl bubnuorexa [JOK
CIIEIMAIbHOU TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTENIbHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ameyieHre BpEMEHH M COKpAIlEHUE bubmmorexa HOK
P P https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOW
38 yacTurbl. CBsA3b MAcChl C SHEPTUEN U bubnnorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI TIOKOS
39 Konrponsnas padora «OnTHKa. bubnuoreka [IOK

OcHOBBI CIELIMATIBHON Teopun

https://m.edsoo.ru/ffOcf6f0
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OTHOCHUTCIBHOCTH

®oronsl. Dopmyina [Inanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE W HCCIICIOBAHUE Eub 1IOK
HOJIMOTEKA
4l pororpexra. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
Cronerosa
3axoHsl hoTodddexTa. YpaBHeHHE
42 BH“HHJTeSIZHa nq;)lqzbomatb(gema bubmorexa HOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosddexra
HaBnenne ceera. Onwitol I1. H.
43 JlebeneBa. XUMHYECKOE JEUCTBUE bubnmorexa [TOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTea u
MIPAKTUIECKOE TPUMCHEHHE:
44
dhoTosneMeHT, GOTOIATIHK,
COJIHEYHast OaTapes, CBETOIUO/T
45 Pemenue 3amay mo reMe «JI€MEHTEI bubmuoreka [JOK
KBAaHTOBOW ONTHKW) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEL
46 Pesepdopna no paccessHuIO 0-9acTh bubmmorexa [JOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[ImanerapHast MoJenb aTOMa
bu6nuoreka [JOK
47 IT b
OCTYJIATEL Hopa https://m.edsoo.ru/ff0dOafa
WN3nyuyenne u nornomenue ¢GpoTOHOB
48 I I/I}II'IC exoJie aTOM'cIlH co H(()l;o OBHSI bubnnorexa [IOK
P pexol o g P https://m.edsoo.ru/ff0d0Oafa
SHEPTUH HA Opyroi. Buapl criekTpoB
49 BomnnoBsie cBoKCTBa yacTuil. BoJIHbBI bubmuoreka [JOK

ne bpouia. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8
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BOJTHOBOH Jyaynin3M. CIIOHTaHHOE U
BBIHYKACHHOC N3JIYUYCHUC

50

OTKpbITHE pauOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHuno cocraa
PaIMOAKTUBHOTO U3ITyUCHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CeowucTtBa anbda-, 6era-, ramma-
u3ily4eHus. BausHue
PaZOaKTUBHOCTH Ha )KHUBBIE
OpraHU3MBbI

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DJNEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-n3inydeHue

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B S7pE.
Snepusle peakuuu. SAnepHbid
peakrtop. [Ipo6iiembl, EPCHIEKTUBBHI,
9KOJIOTMYECKUE aCIEKTHI AIEPHOU
SHEPreTUKU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUlbl. OTKpbITHE
mo3uTpoHa. MeTo1bl HAOMIOICHUS U
perucTpanmy 31EeMEHTAPHbIX YaCTHII.
Kpyrubiit cron «®yHaaMeHTanbHbIe
B3anMOJeHCTBUA. EMMHCTBO
(bu3n4eCKOH KapTHUHBI MUPA»

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

55

DTarnbl pa3BUTUS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMHU. Buy
3B€3mHOTO Heba. Co3Be3aus, IpKUe
3BE3/Ibl, IIJIAHETHI, UX BUJIUMOE
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nBrokenne. CotHeyHas cucreMa

56

Comnnue. CosHeuHast aKTUBHOCTb.
Ncrounuk sHeprun CosiHIA U 3BE3]

S7

3BE3b1, NX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bl IIABHOU
II0CJIEI0BATENbHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABICHUS O IPOUCXOXKIEHUH U
sposrrori COJTHIIA U 3BE3

58

Muneunsin I1yTe — Hama ['anaktuka.
ITonoxxenne u npuxenue CosHIa B
lanaktuke. ['anakruku. YepHbie
JBIPBI B SIAPAX TATAKTHK

59

Bcenennas. Pasberanue rajgakTHK.
Teopus bosbioro B3psiBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

HepemeHHHe Hp06J'IeMBI ACTPOHOMUU

61

Kontposbnas padoTa «1eMEeHTHI
aCTPOHOMUU U acCTPOPHUIUKI»

62

Oo6o06matomuii ypok. Pois Gusuku u
ACTPOHOMUU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLIMATIbHON B
ATUYECKOH cdepax IesaTelbHOCTH
YeJIoBeKa

63

O6o06maromuii ypok. Pois u MecTo
(U3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOUW KapTUHE MUpa




O6o0061maromuit ypok. Poib
64 ¢buznyeckoil Teopur B GOpMHUPOBAHUU
MpEeACTABICHUH 0 (pr3ndecKon

KapTUHE MHpa

O6o06maromuii ypok. Mecto
65 ¢bu3nyecKoil KapTHHBI MHUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-

HAyYHBIX IPEICTaBICHUN O IPUPOE

66 PesepBHBIil ypok. MarautHoe noe.

DneKTpoMarHuTHas UHAYKIUS

PesepBubiil ypok. Ontuka. OCHOBBI
67 CTEMAIBHON TEOPHH
OTHOCHUTEJILHOCTH

Pezepusliit ypok. KBanroBas ¢usuka.
68 DeMeHTHl aCTPOHOMUU U
acTpo(u3uKH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
MpoBepPsAeMOro
pe3yJjbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI1
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpax poidb U MecTo (HU3UKU B
(hopMHpPOBaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHUpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PAaHULBl IPUMEHEHHSI U3YUEHHBIX (PU3MUYECKUX MOJIENIEH:
MaTepualibHas TOYKa, MHEepIUalbHas CUCTeMa OTCUY&Ta, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBINA I'a3; MOJENIN CTPOCHMSI ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYCUHBIM DJIEKTPUYECKHH 3apsAl — INpU PEIICHUU

bu3HYeCKUX 3a/1a4

10.3

Pacrio3snaBath Qu3nyeckue siBieHus (IpoOLECChl) U OOBSACHATH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETHUYECKOW Teopuun
CTPOEHHS BEIleCTBA M  JJIEKTPOJAMHAMMKHU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEIIHOE IBM)KEHUE, CBOOOJHOE MajeHue
TeJl, ABWXKCHUE II0 OKPY)KHOCTH, HWHEPLMS, B3aUMOICHUCTBHUE TEI,;
mupdy3usi, OpOyHOBCKOE [BIKCHHE, CTPOCHUE IKUIKOCTEH W
TBEPABIX  Tel, HW3MEHEHHe o00béMa Ten TMpH  HarpeBaHUU
(oxmaxkaeHuu), TEIUIOBOE paBHOBECHE, HCHAPCHUE, KOHICHCAIHS,
IUIaBJICHUE, KPHUCTAUIM3ALKsA, KHIIEHWE, BIAXHOCTb BO3]yXa,
MOBBIILICHNUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBA3b MEXJAy IlapaMeTpaMHM COCTOSIHMS Ta3a B H30IIpolieccax;

QJICKTpU3alus TCJ, BSaHMOﬂeﬁCTBHe 3apsaAa0B

10.4

OnuchiBaTh MEXaHWYECKOE JBIKEHHE, UCHONb3ysd (uznueckue
BEJIMYUHBI: KOOPJAMHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, MMIYJbC Tela, KHHETUYECKas DHEprus,
MOTEHLMAJbHAsl JHEpPIusi, MeXaHudeckas pabdoTa, MexaHHuYecKas
MOIITHOCTh; PU ONMMCAHUH MPABUWIBHO TPAKTOBATh (PU3UUYECKHIA CMBICI
UCHOJNb3YEMBIX BEIMYUH, MX OOO3HAu€HWs W EAMHUIIbI, HaXOAUTh
(GbopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceiBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€II M TEIJIOBEIC




SIBIICHUS, HUCIHOJB3ysl (U3MUECKUE BEIWYHMHBI. JaBJICHHE Trasa,
TEMIIEpaTypa, CpPEIHSAs KHHETHYECKas DSHEPrusi XaoTHUYECKOI'O
JIBW)KCHHUS MOJICKYJI, CPCIHEKBaJpaTHUHAas CKOPOCTh MOJICKYJI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs  JHeprus, pabora rasa,
KOA(PUITMEHT TOJIE3HOTO JCHCTBUS TEIJIOBOTO JBUTATEINS; TIPH
ONHUCaHUU MIPaBUIIBHO TPaKTOBATh busnyeckuit CMBICTT
UCTIOIb3YEMBIX BEJIMYHMH, MX O003HAYEHHWS W €AMHHUIBI, HAXOIHUTh
(bopMyIIbI, CBSI3BIBAIOIINE TAHHYIO (GU3UYECKYIO BEIIMYMHY C IPYTUMHU

BEIIMYHUHaAM

10.6

OnuceiBaTe W3y4YEHHBIE DJICKTPUYECKHE CBOWCTBA BEIIECTBA U
QIIEKTPUUYECKUE  SIBJICHUS  (NPOIECCHI), HWCHONB3YSd  (PHU3NUECKUE
BEJINYUHBI: JIEKTPUYECKUN 3apsn, JIEKTPUIECKOE 1oJie,
HanpspKEHHOCTh  IOJISA, MOTEHIMAN, Pa3HOCTb IOTEHLHUAIOB; IIPH
ONMCaHUU NPABUIBHO TPAKTOBATh (PM3UUECKUIN CMBICI HCIIOJIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YKa3blBaTh (OPMYJIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C  JAPYTUMH

BCIN4YnHaMM1

10.7

AHAJIU3UPOBATH (I)I/IBI/I‘-IGCKI/IC nponecCcbl MW ABJICHHA, HCIIOJIb3YyA
¢bu3nyecKkre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMUPHOTO TsAroteHus, |, |l
u Il 3akonpl HproTOHA, 3aKOH COXpaHEHHUS MEXaHWYECKOW SHEPTHH,
3aKOH COXpaHCHUA UMITYJIbCA, IIPUHLUIT CYNICPIIO3UIHNU CUJI, IIPUHIIUIT
PpaBHOIIpaBHA HHCPIHUAJIBHBIX CUCTEM OTCqéTa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, ra30Bble 3aKOHBI, CBS3b
CpPEeIHEW KHHETHYECKON SHEPruu TEIUIOBOIO IBMKEHUS MOJIEKYJ C
aOCOIFOTHOW TeMIepaTypoid, TEPBBI 3aKOH TEPMOJIUHAMUKHU; 3aKOH
COXPaHEHHUsl DJICKTPUUYECKOTO 3apsjaa, 3akoH Kynona; mpu >ToM
pasnuyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIpa)KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHLUIBI JEHCTBUA MallUH, HPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HX O€30MacHOro

HCIIOJIb30BaHUs B HOBCGHHCBHOI;'I KHU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI 10 UCCIEA0BAHNI0 (GU3NYECKUX SIBJICHUN U
IIPOLIECCOB C MCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; IIPpU
5ToM (GOopMyIHpOBaTh MpodiaeMy (3a7ady) M THIOTE3y Y4eOHOTo
SKCHEpUMEHTa,  coOMpaTb  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000py10BaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

10.10

OCYH.[CCTBJ'ISITB npsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX

BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTL ONTUMAJbHBIA CIIOCO0 HU3MCPCHUA U




HCIIOJB30BaTh N3BECCTHHIC METO/bI OLICHKN HOFpeHIHOCTeI\/'I 1/13MepeH1/1171

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (QU3MUECKUMH BEIMUYMHAMHU C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; NPHU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (HUKCHpPOBATh pE3yJIbTaThl MOJYyYCHHOH 3aBHCUMOCTH
¢u3nUecKux BEIMYUH B BUAE TaONUI U TpaHKOB, A€7aTh BHIBOJBI MO

pe3yjibTaTaM UCCICAOBAHUA

10.12

CobmromaTe mpaBuia 0e30MacHOro  Tpyda TpU  MPOBEACHUU
WCCAEAOBaHMN B  paMKax y4eOHOro OKCIIEpUMEHTa, YydeOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM IEATEIBHOCTH C HMCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOMCTB U 1TaO0paTOPHOTO 000PYI0BAHUS

10.13

Pemarp pacuérHble 3a7auM ¢ SBHO 3aJaHHOU (PU3MUYECKON MOJEINbIO,
UCTONB3Yys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHajIHM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MUYECKYI0  MOJENb, BBIACISTH
(bu3uvecKrue BeIMYUHBI U (DOPMYIIBI, HEOOXOIUMBIC ISl €€ PEIICHUs,
MPOBOJIUTH PACUYETHI U OLEHUBATH PEATBHOCTD MOJIYYEHHOTO 3HAUYCHUS

(bu3HUYECKOil BETUYNHBI

10.14

Pemars Ka4ueCTBECHHbBIE 3a7a4M: BBICTPaUBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO LETIOYKY PACCYXKIAEHUW C ONOPOW HA HU3yUYECHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/IIIGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MOpHU  pelICHHMM YYE€OHBIX 3aJad  COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsI TOMCKa, CTPYKTYPUPOBaHUS,
MHTEpIIPETallMl W TPEJCTABICHUS y4yeOHOW U HAy4YHO-IOIMYJISIPHOM
nHpOpPMALHY, TIOTYYCHHOW W3 PAa3TUYHBIX MCTOYHHUKOB; KPUTHUECKU

AHAJIU3UPOBATH IMOJTYyYaCMYIO I/IH(I)OpMaI_II/IIO

10.16

[TpuBOANTE TpUMEpPBHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPY’KAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUS MO (PU3MKE B TOBCETHEBHOM
KU3HH 1)1 o0ecrieueHns 6€30macHOCTH TpH OOpaIieH!H ¢ MpuoopaMu
U TEXHWYCCKUMHU YCTPOWCTBAMH, JJII COXPAHCHHS 3J0POBbS H

COOJIO/ICHHS HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

10.18

PabGorats B rpymnme ¢ BBIMOJIHEHUEM Pa3TMYHBIX COIUAIBHBIX POJICH,
IUIAaHUPOBATh  PabOTy  TPYIIbI,  PAMOHAIBLHO  PacHpeielsTh
00S3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX
CUTyalusAX, aJE€KBATHO OLIEHMBATh BKJAJ KaXIOI0 M3 YYACTHHUKOB

IPYIIIBI B pELIEHHE paccMaTpUBaeMoOi MpooieMbl




11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 06pa3oBaHus

111

JIeMOHCTpHpOBAaTh Ha TMpUMEpax polb W MeCTo (HU3UKH B
(bopMHpPOBaHUN COBPEMEHHON HAay4yHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TEXHOJIOIHH, B MMPAKTUYECKON AEATEIbHOCTU

JI0JIeH, IeJI0OCTHOCTD U €AMHCTBO (PU3UYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBATh TPAHULBl IPUMEHEHHSI U3yUYEHHBIX (DPU3MUYECKUX MOJICIICH:
TOYCUHBIN AJICKTPUUCCKUN 3apsijl, siIepHas MOJIETh aToMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO Siipa MPH peIeHNH (PU3NIecKuX 3a1a4

11.3

Pacnio3znaBate (usnueckue sBieHUs (Mpolecchl) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusmkw:
3JIEKTPUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NeHCTBUSL  TOKa, B3aMMOJIeCTBHE MarHuroB,
QJIEKTPOMArHUTHAS WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
NPOBOJHUK C TOKOM MW JBWXKYUIMHCSA 3apsl, 3JIEKTPOMarHUTHBIE
KoieOaHusT W BOJIHBI, TPSMOIIMHEHHOE paCHpOCTpAaHEHHE CBETA,
OTpakeHWe,  MpejomiieHne, uHTepdepeHuus, aubpakuus U
MOJISIPU3alUsl CBETa, AWMCIIEPCUsl CBETa, (POTORIEKTpUUYECKHA dPPEeKT
(poroaddekr), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JHHEHYATOTO
CIeKTpa aToMa BOJOPOAA, €CTECTBEHHAas U  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

114

OnuceiBaTh  M3yueHHBIC CBOICTBAa  BelleCTBAa  (AJIEKTPHUYECKUE,
MarHuTHbIE, ONTUYECKHE, JIEKTPUUECKYIO MPOBOAUMOCTD Pa3IUYHBIX
Cpel) U DJJIEKTPOMAarHuWTHbBIE sABJIEHUS (MPOLIECCHI), HCHOJb3Ys
¢usnueckue  BEIMYMHBL:  DJIEKTPUYECKHHA  3apsa, CuWiIa  TOKa,
JIEKTPUUYECKOE  HANPSHKEHHWE,  JIEKTPUUYECKOE  CONPOTHUBIICHHE,
pasHocTh moteHimanos, DJIC, pabora Toka, MHAYKIUS MarHUTHOTO
oy, cuia Awmmepa, cuia JlopeHua, WHAYKTUBHOCTb KaTyILKH,
SHEPrusl NIEKTPUYECKOTO M MArHUTHOTO IOJIEH, NMEepUOoJ M 4YacToTa
KosiebaHui B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHila TOKa B Ipoliecce
FapMOHHYECKUX AJIEKTPOMarHUTHBIX Kose0aHui, doxycHoe
paccTosiHUE W ONTHUYECKas CWJIa JIMH3bI;, MPU OMMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJNB3YEMBIX BEIUYMH, HX
00O3HAaYeHHUs W EIUHMIbI;, YKa3blBaTh (DOPMYJIbl, CBS3BIBAIOLIME

JaHHYIO (bHSI/I‘-IeCKYIO BCJIIMYMHY C APYTUMH BCIIMUMHAMHA




115

OnuceiBaTh U3YUYCHHBIC KBAHTOBBIC SIBJICHUSI U MPOIIECCHI, UCTIONB3YS
(u3UYeCcKUe BEIMYUHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI M YacTOTa CBETa, DSHEPIrHs M HMMMOYJIbC (OTOHA, MEPUOJ
nojlypacrnajia, O3HEeprusi CBS3M AaTOMHBIX sjiep; MNpU ONHUCAHUU
MPaBUJILHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIOIh3YEMbIX BEIUYHH,
UX 0003HAYCHUS M EAUHUILI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (PU3WYECKYIO0 BETUYHHY C IPYTUMHU BEIHMUYUHAMHU, BHIYUCISATD

3HauYeHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (QHU3NYECKHE TMPOLECCHl U  SBICHUS, HCIIONb3YS
¢busznyeckue 3aKOHbBI M OpUHOUOBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO W TMapajuIeIbHOTO COEAMHEHHUS TPOBOHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMATHUTHOM MHIYKLMHU, 3aKOH
MPSIMOJIMHEMHOTO pACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHbl ~ TIPEJIOMJICHUS  CBETa, ypaBHEHHME  OWHINTEMHA IS
dotordderra, 3aKOH COXpaHCHHS DJHEPrUH, 3aKOH COXpaHEHUS
HMMITyJIbCa, 3aKOH COXPAHEHMsS DJJIEKTPUYECKOTO 3apsAna, 3aKOH
COXpaHEHUsI  MaccoBOoro uwmcia, nocrtyiatel  bopa, 3akoH
paaMOAaKTUBHOIO paclajaa; TMpU OSTOM pa3auyaTbh CJIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHUE M YCIOBUS

(rpanuIIbl, 00JACTH) TPUMEHUMOCTH

11.7

OHpCZ[eJISITB HampaBJICHUEC BCKTOpa HWHAYKIHMU MArHUTHOI'O II0JIA

IIPOBOAHMKA C TOKOM, CUJIbl AMniepa u cuiibl JlopeHna

11.8

Ctpouth ® ONKCHIBATh HM300paXEHHE, CO3[AaBAEMOE  IUIOCKHM

3€pKajiOM, TOHKOW JIMH301

11.9

BBITIONHATE SKCIIEPUMEHTHI 110 UCCIICAOBAHUI0 (PU3NUYCCKUX SIBICHUNA H
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; MIPH
3ToM (opmynupoBaTh mpodiieMy (3ahady) U THUIOTE3y Yy4eOHOro
OKCHEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIJIOKCHHOTO

000pyI0BaHUs, TPOBOAUTH OMBIT M (HOPMYITUPOBATH BHIBOIBI

11.10

OCYH.[CCTBJ'ISITI) NpsAMbIC W KOCBCHHBLIC HW3MCPCHHUA (1)I/I3I/I'-ICCKI/IX
BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB OIITUMAJILHEII CII0CO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BCCTHBIC MCTOIbI OLICHKN HOI‘pGI.HHOCTCfI I/I3MepCHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHH C HCIOJIH30BAHHUEM
IOpSIMBIX ~M3MEPEHUH; NPU OITOM KOHCTPYHUpPOBaTb YCTaHOBKY,
¢bukcupoBaTh pPE3yJbTaThl MOJTYYEHHON 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYMH B BHJIE TaOnuIl U IrpaduKoB, J1eJaTh BbIBOJIbI IO pe3yIbTaTaM

HUCCICI0OBaHUA




11.12

CobOmogaTe mpaBuia 0€30MaCHOrO TpyJAa TMpU  [POBEIACHUU
UCCIIeIOBAaHUI B paMKax Yy4YeOHOro OKCIIEpUMEHTa, Y4eOHO-
UCCIIeI0BAaTEIbCKOM M MPOEKTHON JEATENBHOCTH C HUCIIOJIb30BaHUEM

M3MEPUTEIIBHBIX YCTPOUCTB U JJa00PaTOPHOTO 000PYI0BAHUS

11.13

Pemartp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (PU3MUYECKON MOJEINbIO,
WCTIONB3Ysl (U3MYECKUE 3aKOHbI M TPHUHIUIIBI, Ha OCHOBE aHaln3a
YCIIOBUSL  3aJadd  BBIOMpPATh  (PU3UYECKYIO MOJEIb, BBIICIATH
¢usnveckre BETMUMHBI U (OPMYIIbI, HEOOXOIUMBIE Il €€ peleHHUs,
MIPOBOJIUTH PAcUEThl U OLIEHUBATh PEAJIbHOCTh MMOJYUYEHHOI'O 3HAYEHUS

(hbU3UIECKON BETUYHHBI

11.14

Pemarp  KkauecTBeHHBIE  33Jayu: BBICTpAaUBaTh  JIOTUYECKHU
HEMPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpON Ha M3yYEHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IG SABJICHUSA

11.15

Hcnonb3oBaTe MHpH  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMALIMOHHBIE TEXHOJIOTUH JUISI TIOHWCKA, CTPYKTYPHPOBAHUS,
UHTEpHpeTallud M MPEICTaBICHUS y4eOHOM W Hay4HO-IIOIMYJISIPHOMN
uHpOpMaLKY, NOTYYEHHOM M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MallUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iauyarh YCJIOBHS HMX O€30IaCHOr0 HCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOekKHbBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TCXHOJIOT i

11.18

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMN
KHU3HM 111 o0ecriedeHrs: 0€30MacHOCTH U 00pallieH!H ¢ MpUdopaMu
U TEXHUYECKHMMH YCTPOMCTBAMH, JJsi COXPAaHEHUsS 3J0POBbS H

cOOJII0ICHHS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpY Karollel cpejie

11.19

PaGotath B rpymme ¢ BBIIOJHEHHEM PAa3IUYHBIX COIHAIBHBIX pPOJIEH,
IUIAHUPOBATh ~ pabOTy  TPYMIBI,  PAlMOHAIBLHO  PACHpPEIEISTh
00S3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalUsAX, AaJE€KBAaTHO OLICHMBATh BKJIAJ KaXXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELICHHE PacCMaTpUBAEMOM MPOOIIEMBI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon
paszjiena

Kox npoBepsiemoro
3j1eMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [TIO3HAHU A

11

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl TO3HAHUS OKpYyXaroiero mupa. Posb
JKCIIEpUMEHTa W TEOpUH B  IIpolecce

MMO3HaHUA IMPUPOIBL. 9KCHepI/IMCHT B (I)I/ISI/IKC

1.2

MonenupoBanue (GU3NYECKUX SBICHHM H
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHbl U TEOPUH. ['paHUIBl MPUMEHUMOCTH
bU3IIeCKUX 3aKOHOB. [Tpunimn
cooTBeTCTBUS. Ponmbp M Mecto (u3MKH B
(dhopMUPOBaHUU COBPEMEHHOM HAay4YHOU
KapTUHBI MHpa, B MIPAKTUYECKOU

IEITEILHOCTH IO

MEXAHUKA

#iHParit#KUHEMATUKA

2.11

MexaHudeckoe JBHKXCHUC. OTHOCUTENHHOCTh
MCXaHHMYCCKOI'O JBMIXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

[Tepemerienne, ckopocth (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTh) M YCKOpEHHE
MaTepuaIbHOM TOYKU, WX TPOEKIIMH Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
PSIMOJIMHEHHOE JIBUKECHHE. I'paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpPEHHUS, MyTH u nepeMeneHus

MaTepHaﬂbHOﬁ TOYKHU OT BPECMCHU




2.14

CBoOoaHOE majieHne. Y CKOpeHrue CBOOOTHOTO

naaCHusA

2.15

KpuBonnHeiiHoe nBwkeHue. PaBHOMepHOe
JBWJKCHHE  MAaTEepUaJIbHOM  TOYKH IO
OKPY’KHOCTU. YTJIOBasi CKOpPOCTb, JIMHEHHasd
CKOpOCTb. Ilepuon u 4acToTa.

HeHTpOCTpeMI/ITeHLHoe YCKOpPEHHUC

2.1.6

TexHuueckue  yCTpoWcCTBa: CIIMJIOMETD,
JIBUKEHHE CHaps/I0B, LENHbIE M PEMEHHbIE

nepeaadu

2.1.7

IIpaxTueckue paboTHI. N3mepenune
MIHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUICHUS MEXKIY IyTSAMH, NIPONIACHHBIMU
TEJIOM 3@  TOCJIENOBAaTCIIBHBIE  PaBHBIE
IIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBIJKCHHHM C HAYaJIbHOM CKOPOCTBIO, PaBHOM
HyJ10. M3ydeHune NBHKEHUS 1IapHUKa B BA3KOU
JKUAKOCTU.  M3ydyeHwe  IBWKEHHs — Tena,

6pOIJ_IeHH01"O TOPHU30HTAJIbHO

2.2

#iHPari#H## IMHAMUKA

2.2.1

[TpuHIMn OTHOCUTEIIBHOCTH I"anunes.
IlepBeii 3akoH Herorona. HMHepuuanbHble

CUCTEMBI OTCUéTa

2.2.2

Macca tena. Cuna. IIpuHiun cynepno3uiuu

CHII

2.2.3

Bropoii 3akoH HeroToHa n1s MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCUETA
(UCO). Tperuit 3akon Hpiorona s

MAaTCPpHAJIbHBIX TOYCK

224

3aKkoH BCEMHUPHOI'O TATOTCHHA. Cuita TSHKeCTH.

ITepBas kocMuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus

CKOJIB)XXCHUA u CHJIa TPCHUA IIOKOA.




Koaddumument tpenus. Cuia conpoTHUBICHUS

IIpUu ABUKCHUU TECJIa B JKUAKOCTU HUJIU Ta3eC

2.2.7

HOCTyHaTeJIBHOC " BpPAIIaTCIIbHOC ABHUKXCHUC

a0COIOTHO TBEPAOTO TEa

2.2.8

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpalICHUS.
[I;meyo cuinbl. YCnoBust paBHOBECUSL TBEPIOIO
tema B ICO

2.2.9

TexHuueckue  yCTpPOMCTBA:  MOJUIMIIHUKH,

ABWIKCHUC UCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[Tpaktuyeckue pabotTel. M3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
JIEUCTBUEM HECKOJIbBKUX cwil. Mccnenoanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B JedopMUpyeMOil NpyXHHE U PE3UHOBOM
oOpasile, OT BEIUYHMHBI WX JePopMaIuu.
HccenenoBanue yciioBUl paBHOBECHS TBEPAOIO

TCJIa, UMCIOIICTO OCh BpalllICHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynec MaTtepuanbHONM TOYKH, CHUCTEMBI

2.3.1 MaTepUaabHBIX ToueK. VIMIynbc CcuIbl H
M3MEHEeHHE UMITYJIbCa Tela
2392 3akoH coxpaHeHuss wummyibca B HCO.
o PeakTuBHOE 1BHXKEHHE
2.3.3 Pabota cubl
2.3.4 MOIIHOCTD CHIBI
235 Kunernueckast sHeprus MarepuaibHON TOUKH.
o Teopema 0 KHHETHYECKOW dHEPTUU
ITorenumanpHas dSHeprus. [loreHnmanbHas
238 SHEprus ynpyro nepopMHUpPOBaHHON
o npyXuHel. [loTeHnManbpHas DJHEPrus Tea
BOJIN3M IOBEPXHOCTH 3eMIIU
[ToreHnuanbHble M HENOTEHIMAIbHbBIE CHJIBI.
2.3.7 CBs3p  pabOTBI HEMOTEHIMAIBHBIX CHJI C

HU3MCHCHUEM MEXaHUYeCKOH OHCPI'un




CHCTCEMBI TCII. 3aKkoH COXpPaHCHUA

MEXaHUYEeCKOMH OHCPIrun

2.3.8 VYnpyrue u HEynpyrue CTOJIKHOBEHHUS
239 TexHuueckue ycTpoiicTBa: JBM)KEHHE PaKeT,
o BOJIOMET, KOTIEP, IPY>KUHHBIN TTHCTOJIET
[IpakTnueckue paboTel. M3yuenue cBs3M
23.10 CKOpOCTEH Ten Tpu HEYmpyrom ynape.

UccnenoBanme cBsA3M  pabOTBI  CHUJIBI  C

W3MEHEHHEM MEXaHMYSCKOMN OHCPIuu TCjia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

311

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOpHH. bpoyHoBckoe
neuxenue. {uddysusa. Xapakrep IBUKEHUS U

BBaHMOHCﬁCTBHﬂ HacCTHll BEIICCTBa

3.1.2

Mogaenu CTpoe€HHMS Ta30B, KUIAKOCTEH U
TBEPABIX Tel U OOBSCHEHHE  CBOMCTB

BCIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.1.3

Macca w™onekyn. KonudecTtBo BemiecTsa.

[TocTostHHAs ABoraapo

3.1.4

TemmoBoe pasBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

3.15

Mopenb nacajabHOro rasa. OcHOBHOE
YpaBHCHUC MOJ'IGKy.]'ISIpHO—KHHGTPI‘ICCKOfI

TCOpHUU UACAJIbHOI'O rasa

3.1.6

AOcomoTHas Temreparypa Kak Mepa cpeaHeit
KUHETUYECKOW DHEPTHH TEIJIOBOTO JBHMIKCHUS

yacTtul rasa. [lIkama remneparyp KenbsBuna

3.1.7

VYpaBuenne Knanelipona — MeHaeneesa.

3akoH JlanbToHa

3.18

I'a30BBIC 3aKOHEI. I/I30Hp0ueccm B MACAJIBHOM
ra3¢ ¢ IOCTOAHHBIM KOJHMYCCTBOM BC€HICCTBA:

U30TepMa, U30X0pa, u306apa

3.1.9

TexHuuyeckue yCTpOiiCcTBa: TEPMOMETD,




O6apometp

3.1.10

[IpakTnueckue pabotbl. M3mepeHnue Macchl
BO3JlyXa B KJIacCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MECKAY apaMeTpaMu COCTOSIHUA

pa3pexEeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUNKA

321

TepMO,[[I/IHaMI/I‘leCKaH CHUCTEMA. BHYTpeHHHH
OHEPIUA TepMOI[I/IHaMH‘IGCKOﬁ CUCTEMBI H

CIOCOOBI €€ N3MEHEHHUST

3.2.2

KonnyectBo Temnotsl u padora. BHyTpeHHss

OHEPTHA OAHOATOMHOI'O UACAJIIBHOTO Ira3a

3.2.3

Bunpl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKLHUA, U3TydyeHHe. TernoéMKocTh Tena.
VienpHass TEIIOEMKOCTH BelecTBa. Pacyér

KOJIMYCCTBA TCTJIOTHI IIPpU TCTUIONIEPCaavuC

3.24

[TepBriii 3aKoH TepMoauHaMuku. [Ipumenenue
[IEPBOIO 3aKOHa TEPMOJIMHAMUKHU K
uzonporeccam. ['paduueckas uHTEprpeTanus

paboTsI Taza

3.25

TeroBble mamuHbl. [IpuHIUIIBL  JElCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHust SHEPrUU
B TeWIOBBIX MamuHaX. KoaddumueHt
nosiesHoro  nercrBus  (mamee  —  KIIJ)

temioBoi mamuHekl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKO0H TEPMOJAVHAMUKH.
HeoOpatumocTh  mporieccoB B IPHPOJE.
Temnossie IIBUTATENN. DKOJIOTUYECKUE

HpO6J'ICMBI TCIIIOOHCPICTUKHU

3.2.7

TexHnuueckue yCTpOICTBA: JIBUTATENb
BHYTPEHHETO Cropausi, OBITOBOM

XOJIOJUJIbHUK, KOHOAUITHOHED

3.2.8

[TpakTrueckue padboTel. I3MepeHue yaenpHOM

TEIUIOEMKOCTH

3.3

##HPar###AT'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE




[NEPEXO/IbI

3.3.1

[TapooGpazoBanue u koHaeHcauus. Vcnapenue
u KUIICHUE. VY nenbHast TEIUIOTa
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUSA OT JaBJICHUA

3.3.2

AOcomoTHAsET M OTHOCHUTENIbHAs BIIAXKHOCTh

BO3Ayxa. HacelenHslil map

3.3.3

Teépnoe TeJIo. Kpucrannmmueckue 151
amophHble Tena. AHU3OTPONHS  CBOWCTB
KpHUCTAJIJIOB. )KI/IZ[KI/IG KpucCTalbl.

COBpeMeHHLIe MaTepHraJibl

3.34

IInaBnenue wu KpuUucCTaJluiM3anusi. Y nenbHas

TeruioTa miasiaeHus. Cyonumanus

3.35

YpaBHeHHE TEIIOBOTO OaaHca

3.3.6

TexHudeckue yCTpPOWCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM

YUCJIC HAHOMATCPpUAJIOB, U HAHOTCXHOJIOI'HU

3.3.7

[IpakTnueckune paboTHI. UN3zmepenne

BJIAJKHOCTH BO3aYyXa

OJIEKTPOAMMHAMUKA

4.1

##H#Par#H#IJIEKTPOCTATUKA

41.1

Onexrpuszauus Tell. DiaeKTpudyeckuil 3apsa. Isa

BHU/JIA DJICKTPUUCCKUX 3apAa10B

412

[TpoBoaHMKHY, TUDIIEKTPUKU u

ITOJIYITPOBOTHUKH

4.1.3

3aKkoH COXPAHCHUS SJICKTPUUCCKOI'O 3apaa

414

B3aumopeiictBue 3apsanoB. 3akon Kynona

4.1.5

OnexTpuueckoe  MoJie. HanpsokéHHoCTh
AIEKTPUUECKOTO TOJISL. [MpuHIMD
cymneprno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'O  ITIOJIA.

Ilorenuuan. Pa3HocTh NOTEHIIMATIOB




4.1.7

HpOBOJIHI/IKI/I U AOUBJICKTPUKKW B MOCTOAHHOM

SJICKTPUICCKOM IIOJIC. HI/I&HeKTpI/I‘leCKaH

MIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOPA.
DHeprus 3apsKEeHHOI0 KOHAEHCAaTopa
TexHuyeckue  ycTpOWCTBA:  AJIEKTPOCKOI,
419 ANIEKTPOMETP, DJIEKTpOCTATUYECKas 3alluTa,
o 3a3eMJICHHUE DJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTED
4110 IIpaxTueckue paboTHI. N3mepenune

ANEKTPOEMKOCTH KOHJIEHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CyHICCTBOBAHUSA IMOCTOAHHOI'O

421 aneKkTpudeckoro Toka. Mcrounuku toka. Cuna
ToKa. [TocTosHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka Henu
123 DJIEKTpUYECKOE CONMPOTHUBICHUE. Y IeJIbHOE
o COTPOTHBIICHUE BEIIECTBA
124 [TocnenoBarenbHOE, napajieNbHOe,
o CMEIIaHHOE COEANHEHNE MTPOBOHUKOB
Pabora snexTpuyeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOUIHOCTB JEKTPUIECKOTO TOKA
anekTponaBwkymas cuna (manee — JJC) u
427 BHYTpPEHHEE COMPOTHUBIIEHUE UCTOYHHKA TOKA.
o 3akoH Oma I TONHOM  (3aMKHYTOIN)
anekTpudeckoii nenu. KopoTkoe 3ambikaHue
DneKTpoHHas MPOBOAUMOCTh TBEPABIX
128 METAJJIOB.  3aBUCUMOCTH  CONPOTHBIICHHS
o METaJIJIOB oT TEMIEPATYPHI.
CBepXIpoBOIUMOCTh
4.2.9 OnexTpuueckuil TOk B Bakyyme. CBoiicTBa




AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoaauku. CoOCTBEHHAS U TPUMECHAS
MIPOBOJIMMOCTh TOJYIIPOBOAHUKOB. CBOWCTBa

p-n nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

4211

ONEeKTpUYecCKU  TOK B 3JIEKTPOJIMTaX.
DNEKTPONUTHYECKAS JUCCOLMALU.

DIEeKTPOIH3

4.2.12

DIIeKTPUUECKUI TOK B razax.
CamocTosiTeNbHBII U HECAMOCTOSITENIbHBIN
paspsna. Paznuuanbpie THUMBI CaMOCTOSITEIBHOTO

pa3spsaa. Mounnus. [1nazma

4.2.13

TexHuueckue  ycTpoWcCTBa: amIepmerp,
BOJITMETP, pEOCTaT, MCTOYHHUKH  TOKa,
AJIEKTPOHArpeBaTeIbHbIE puoOpHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPBI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIH JMOJ,
TEPMUCTOPbI u (boTope3nucTopsl,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AU0a, raJlbBaHHKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEILIAHHOTO COEIMHEHMSI PE3UCTOPOB.

N3mepenne 3OJIC uCTOUYHMKA TOKa W €ro
BHYTPEHHETO cOnpoTuBiIcHus. HabmroneHue

QJICKTPOJIHU3a

11 KIIACC

Kon Koanposepsiemoro
pa3jiena 3jeMeHTa

IIpoBepsieMble YJIeMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA

#HPar#tH##MATHUTHOE [1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIMA

43.1
4.3

IlocTrostHHBIE Mar"HuThbl. B3anmMoneiicTBue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MarnutHoe mose. BexTtop MarHuTHOU

nHAyKuud.  I[lpuHnun — cyneprnosunum.




JIuann marautHOM wmMHAyknmu. Kaprtunaa
JIMHUM  MAarHuTHOW  MHAYKUMHU  MOJIA

IIOCTOSAHHBIX MarHuTOB

MarauTHoe 1oJje IMpOBOAHHMKA C TOKOM.
KapTI/IHa JIMHUM MOJS JJIMHHOTO npAaMoOro

IMPOBOAHMKA MW 3aMKHYTOI'0 KOJILHECBOI'O

433 MIPOBOJIHMKA, KAaTYIIKH C TOKOM. OmbIT
Opcrena. BzaumoneiicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HAIIPABIICHUE
Cuna JlopeHua, e€ MOIyJIb U HANPaBIICHUE.
JBm>keHue  3apsOKEHHOM — YacTHIbl B
435 OIHOPOJAHOM MarHuTHOM Tmoje. PaGora
cuisl JIopenna
4.3.6 SIBneHre 3MeKTPOMArHUTHON UHIYKIIUU
4.3.7 [ToTok BEKTOpa MAarHUTHON UHIYKIIMH
O/1C nHayknuu. 3aKOH 3JIE€KTPOMarHUTHON
438 unaykuuu Papanes
BuxpeBoe »snekrpuueckoe mnone. I/C
WHIYKIMA B TPOBOJHHUKE, JABHKYIIEMCS
439 MOCTyNaTeNbHO B OJJHOPOTHOM MarHUTHOM
nosue
4.3.10 [TpaBumno Jlenma
NHnyKTUBHOCTB. SIBIIEHUME CAMOMHIYKIHUU.
43.11
O/1C camouHtyKIuu
DHepruss MarHUTHOTO TMOJSI KaTyIIKH C
43.12
TOKOM
4.3.13 DNEeKTpOMarHuTHOE T0JIe
TexHudeckne  yCTpOMCTBA.  NOCTOSIHHBIE
MAarHuThI, AIIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOJIBUTATEIT, YCKOPHUTETHN
AIIEMEHTApHBIX YAaCTHLl, MHIYKIIMOHHAS [1€Yb
4315 [IpakTnueckue padoTHI. N3yuenue

MAaroiuMTHOIO IIOJIid4 KaTyllkKu C TOKOM.




Uccnenosanue aeliCTBUA  ITOCTOSIHHOI'O
MarHuTa Ha pamKky ¢ TokoMm. MccrnenoBanue

SIBJIICHUS BHCKTpOMaFHHTHOﬁ UHAYKIOUA

KOJIEBAHUA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Komnebarenpuast cucrema. CBoOomHbIe
konebOanusi. ['apmoHuMueckue KoseOaHusl.
[leprion, wacrtora, amrumaTyga u  dasa

KoJieOaHuil

5.1.2

IIpyxuHHBI MasATHUK. MaTeMaTuyeckuu

MasTHHUK

5.1.3

VYpaBHEeHHE TapMOHHYECKHX KOJCOAHUH.
Kunematunueckoe u JMHAMUYECKOE

OIMMCaHuEe KOJIE0ATENLHOTO ABUKEHUS

5.14

[Ipespamenue SHEPIUU pu
TapMOHHYECKUX  KOJIEeOaHUsX. Cas13p
aAMIUTUTY b KoJie0aHuit HCXOAHOMN
BEJIMYMHBI C aMIUTUTyJIaMu KosieOaHui eé

CKOPOCTH U YCKOPEHUS

5.15

KonebGarenpupiii  koHTyp.  CBOOOIHBIC
AIIEKTPOMarHUTHBIE KoneOaHus B
UICAIBHOM  KOJe0aTelbHOM  KOHTYpE.
AHanorus MeXIy MEXaHHYECKUMU U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyiia Tomcona

5.1.6

3aKkoH COXpaHCHHA SHCPIruvu B HNACAJIbHOM

K0J1e0aTeIIbHOM KOHTYPE

5.1.7

Brinyx/1eHHBIE MEXaHUUYECKHE KOJIeOaHMUs.
Pesonanc. Pe3zonancuasa KpHUBas.
BrinyxieHHbIC 3JIEKTPOMArHUTHBIE

KoJieOaHus.

5.18

[lepemennbiii  TOK.  CHHyCOUIATbHBIN

IIEPEMEHHBIN TOK.

5.19

MomHocTh [IEPEMEHHOT0 TOKa.




AMIIUTYAHOE W JEHUCTBYIOLIEE 3HAYEHUE

CHJIBbI TOKA U HAIIPSIZKCHUS

5.1.10

Tpaucdopmarop. [IpousBoactso, nepenava
U NOTpeOJIeHNEe IEKTPUUECKOW SHEPruM.
DKOJIOrM4ECKHE PUCKHU NPU MPOU3BOACTBE
ANEKTPUIECKOMN SHEPIrUu. Kynberypa
UCIIOJIb30BaHUs JJIEKTPOIHEPI U B

MOBCEIHEBHON XU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad,
AIEKTPUYECKHIA 3BOHOK, JMHUH

QJICKTpOoIICpcaavd

5.1.12

[IpakTiueckue pabotsl. MccnenoBanue
3aBUCUMOCTH Tlepuoja MaslblX KoseOaHui
rpy3a Ha HUTH OT JUIMHBI HUTU U MAaccChl
rpy3a. MccienoBanue nepeMeHHOro Toka B
LEeNU M3 TOCJIENOBAaTEIbHO COEINHEHHBIX

KOHACHCATOpPA, KATYHIKHU U PE3UCTOpA

5.2

#HHPartHHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

521

MexaHnueckue BOJTHBI, YCIIOBHSI
pacnpoctpanenusi. [lepuon.  CkopocTh
pacrlpocTpaHeHHss W JUIMHA  BOJIHBIL.

HonepeqHHe 1 IpOJ0JIbHBIC BOJITHBI

5.2.2

###Par### Untepdepenuust n audpaxus

MCXaHHMYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTB 3ByKa.

BricoTa Tona. Tem0Op 3ByKa

5.24

DJIEKTPOMAarHuTHbIE  BOJIHBL. Y CIIOBUSA
U3IyYEHUS  DJIIGKTPOMArHUTHBIX  BOJIH.
B3aunmnuast opuenTanus BexktopoB E, B u v

B SHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyMC

525

CBoiicTBa  AJMEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, MpPEeIOMIIEHUE, MOJspHU3aLus,
mubpakmusi, uHTepdepenus. CkopocTh

SJICKTPOMAIrHUTHBIX BOJIH




5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHHEe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBbITY

5.2.7

HpI/IHHI/IHBI paaruocCBiA3 U TCIICBUICHUA.
PaI[I/IOJ'IOKaLII/IH. 9HCKTpOMarHI/ITHOC

3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

TexHu4ecknue yCTpOMCTBA: MYy3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JIMarHOCTHKAa B TEXHUKE U MEAMIIMHE,
pagap,  paaMONPUEMHUK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neun

5.3

##HPart##OII TUKA

531

[IpssmMosIMHEHOE PacCIpOCTpPaHEHHUE CBETA

B OJIHOPOJHOM cpexe. JIyu ceera

5.3.2

OTtpaxkeHue cBeTa. 3aKOHBI OTpPaXKCHUS
cera. [loctpoeHne M300pKEHUI B IIOCKOM

3epKasie

5.3.3

[Npenomnenne cBera. 3aKOHBI TMPETIOMIICHHS
CBETA. AOCOMIOTHBIN oKasarelib

MMPEIOMIICHUA

534

IomHoe BHYTpPEHHEE OTpayKCHUE.
[IpenenbHbIli yron IMOJTHOTO BHYTPEHHEIO

OTPAKCHUSA

5.35

Mucnepcuss  cBera. CrloXHBIM  cOcCTaB

Oemoro cBera. [[Ber

5.3.6

CoOuparoniyie W paccerBaIOUINe JUH3BI
Tonkass nuH3a. POKYyCHOE pacCTOSHUE U
ONTHYECKass  CWJIa  TOHKOH  JIMH3BIL.
[TocTpoenne n300paxeHuit B cOOUpAIOIIUX
U pacceuBarolux JuH3ax. Popmyna
TOHKOM JIMH3Bl. YBEJIUYEHHUE, IaBaeMoe

JIMH30M

5.3.7

IIpenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU




5.3.8

WNutepdepentius  cBera.  KorepeHTHbIC
HUCTOYHUKHU. Ycenosus HaOIIOICHUS
MaKCUMYMOB u MHHUMYMOB B
UHTEp(PEpPEHIIMOHHON KapTUHE OT JABYX

CI/IH(i)ﬁ?:HI:IX KOTCpCHTHBIX HCTOYHUKOB

Hudpakms CBETa. JudpakiuonHas

peméTKa. YcaoBue Ha6JHO,[[eHI/I$I I'’IaBHBIX

5.3.9 MaKCHUMYyMOB npu naJICHAN
MOHOXPOMaTHYECKOTO cBeTa Ha
TU(PPAKINOHHYIO PEIIETKY
5.3.10 [Tonspu3zanus ceeta
TexHudeckue yCTpOMCTBA: OYKH, JyIa,
¢doroanmapar, NPOEKLUHUOHHBIA ammapar,
53.11 MHUKPOCKOII, TEIECKOII, BOJIOKOHHAsI
OITHKA, JU(ppaKknOHHAs pewéTka,
MOJIIPOU T
IIpakTrueckue paboTHL. N3mepenue
5310 nokasarens npenomieHus. MccnenoBanue

CBOMCTB  M300pakeHW B  JIMH3aX.

Hab6mronenue aqucnepcuu cBeta

RJIEMEHTBI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunpl TPUMEHUMOCTH KJIACCHYECKON
MEXaHUKH. ITocTynatsl TEOPUHU
OTHOCHUTEIIbHOCTH: MHBAPUAHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA

6.2

OTHOCHUTENLHOCTD OIHOBPECMCHHOCTH.
3aM€IIJICHI/IC BpEMCHU W  COKpaAlICHUC

JUTHHBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHIIBI

6.4

CBsi3p Macchl C SHEPruedl M HMMITYJIbCOM
CBOOOZHOM 4acTUIbl. OHEprusi IOKOs

CBOOOIHON YaCTHUIILI

KBAHTOBAA ®U3UKA




7.1

H#i#Par###JIEMEHTBI KBAHTOBOM OIITHUKU

7.11

®otonbl. Popmyiia [1nanka cBsi3u sHEPrUU
dboToHA C ero dYactoTol. ODHeprus H

uMIyJbc GOoToHA

7.1.2

OtkpeiTHEe U ucciaenaoBanue Ghotodrddexra.
OIBITEI AT. CroeroBa. 3aKOHEBI

dbotordpdexra

7.1.3

YpaBHeHue DOHHIITENHA st
dororddexra. «Kpacnas IpaHUII»

dbotoadpdexra

7.1.4

Hasnenue cera. Onbrtel [1.H. Jlebenera

7.15

XUMHYeCcKoe JeHCTBHE CBETA

7.1.6

TexHUYECKUE YCTPOWCTBA: (HOTOIICMEHT,
dborogaTuuk, COJIHCYHAs Oarapes,

CBETOIHO/I

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OmbBITE
Pesepdopaa no uccienoBaHuio CTpOCHUS

aTroMma. HnaHeTapHasI MOACIb aroMa

7.2.2

[Toctynater bopa. N3znyuenue u
noryiomeHe  (GOTOHOB TMpU  Iepexoje
aToMa C OJHOIO YpOBHS OJHEPrUHM Ha
npyroi. Buasl cnektpoB. CnekTp ypoBHeH

SHEPTUH aTOMa BOJIOPOAA

7.2.3

BonHoBEIe cBovicTBa 4acTll. BOJHBI e
bpoiins. KopnyckynspHo-BOITHOBOI
nyamusM.  Jludpakuus SNEKTpOHOB Ha

Kpucraiiax

724

CrioHTaHHOE U BBIHYKACHHOC H3JIYUCHUC.

YceTpoiicTBO M MpUHIIUT PaOOTHI Jiazepa

7.2.5

TexHUUeCcKre YCTPOMCTBA: CHEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIi

KOMIIBIOTEP

7.2.6

[Ipaktnyeckne  pabotel.  Habmonenue




JIMHENYaToro CreKkTpa

ATOMHOE A1PO

3 Metoapl  HaONIOAGHUS M pPEruCcTpaluu
7.3.1
AJIEMEHTAPHBIX YaCTHIL

OTKpbITHE  PAagUMOAKTUBHOCTH.  ONBITHI
Pesepdopna mo onpeneneHuro cocraBa
7.3.2 pannoakTuBHOro  u3nydeHus. CBoiicTBa
anb(da-, 6eta-, ramma-uznydeHus. BiusHaue

PaaAnOaKTUBHOCTH Ha JKUBBIC OPTraHU3MBbI

OTKpbITHE  TPOTOHA W  HEUTpOHA.
Hyxnonnass monmens siapa ['eiizenOepra —
7.3.3
WBanenko. 3apsa sapa. MaccoBoe 4HCIIO

anpa. M3oronsl

Anbda-pacma. DNEeKTPOHHBIN u
NMO3UTPOHHBIA  Oera-pacnan.  ['amma-
7.34
U3JTy4YCHUE. 3aKOH  pagUOaKTHBHOIO

paciiaaa

235 DHeprusi CBSI3W  HYKIIOHOB B SiZpe.
s SAnepusie cunbl. Jledekt Macce sapa

Snepuble peakuuu. JleneHwe M CHHTE3
7.3.6
a1ep

SAnepHbiit peaxTop. TepMmosiiepHbIi
cuare3. [IpoGieMbl ¥  TEPCHEKTHBHI
7.3.7
SAIEPHOM  SHEPreTUKU. IKOJIOTMYECKHe

ACIEKTHI IAEPHON SHEPTETUKHU

OnemeHTapHbie  4acTHIbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. dyHTaMEHTAIbHBIS

B3aUMOJIEVICTBUS

TexHUYEeCKHUEe  YCTPOWCTBA:  JO3UMETD,
7.3.9 kamepa BwuibcoHa, snepHBIi peakTop,

aroMHas bom0a

[Ipaktuyeckue pabotel. HccnenoBanue
7.3.10 TPEKOB YacTUIL (o TOTOBBIM

dororpadusm)




OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3B&nmnoro neba. CosBesnmus, spKue

3Bé3,[[BI, IJIaHCThI, X BUAUMOC IBUIKCHUC

8.2

Conneuynas cucrema. IlnaHersl 3eMHOI
TpYIIIbI. IImaneThI-TUTaHTEI n ux
CIIYTHUKH, KAPJIHUKOBBIC IIIAHCTHI. Marjcle

Testa COTHEUHON CUCTEMBI

8.3

Conanie, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD

8.4

Hcrouynuk sHeprun CostHLa U 3B€371

8.5

3BE3MbI, WX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTB, PAIHMyC, TEMIIepaTypa,
X B3aHMOCBSI3b. Juarpamma
«CHCKTPABHBIN  KJIACC —  CBETHMOCTBHY.
3Bé30pl  IJIABHOM  MOCJIEI0BATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTBY IS

3BE3] IJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

###Par###BuyTpeHHee CcTpoeHHe  3BE3.
CoBpeMeHHbIE IIPECTABIICHUS 0
npoucxoxaeHun u sBomouuu ConHoa U

3BE31. DTanbl )KU3HA 3BE31

8.7

Mneunsiii  Ilyte — Hama [anakruka.
CnupanbHas cTpyktypa  ['amaktukwy,
pacupeneneHre 3BE31, rasa W IbUIM.
[Tonoxenne wu npBwxenue ConHua B
lanmaxtuke. Ilnockas wu  chepudeckas

HOACHCTCMBbI INamaxTukn

8.8

Tuner ramakTuk. PaguorajakTukhd U

KBa3apel. YEpHBIE ABIPHI B sIpax TalaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6ma. Pasz0Oeranue rajgakTHK.
Boszpact u pamuyc Bcenennoit, teopus
Bonbmioro B3peiBa. Moaenb «ropsuei

Bcenennoi». PenukroBoe usinyueHue




8.10

MacmrabHast  cTpykTypa  BceneHHoM.
Meraranaktuka. Hepeménnbsie npobGiiembl

aCTPOHOMHHU




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBbBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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