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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uzuke 0a30BOro YpoBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpaMMsbl, npenactaBieHHbIXx B OI'OC
COO, a Takxe ¢ yuéroM (enepaibHOM paboyell HporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojiaBanus yuyeOHoro npeamera «Pusuka» B o0pa3oBaTeIbHBIX
Opra”u3anusx Poccniickon denepanum, peanu3yommux OCHOBHBIE
o0Opa3oBarenbHbIE MPOTPAMMBI.

ConepxaHue mporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10-11 xnmaccoB mpu
0o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSTEILHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXe YYUTHIBAET HEOOXOAMMOCTb peaU3alui MEXKIPEIMETHBIX
CBA3€H (UBHKM C €CTECTBEHHO-HAy4YHbIMH Y4YE€OHbIMU THpenMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIEJM M3Y4YeHUs (DU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeaMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU Ha OA30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

e coJiepikaHue yueObHoro npeamera « Pusrka» mo rojgam o0yueHusl.

®duznka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUI 00 okpy:xaromieM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIUi
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBJIICHHWM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckorr reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpejAeNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCHOPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUS] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMUA CBOMCTBAMU W APYIHX.
N3yuenne ¢u3MKu BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTH
HAy4YHbI METO]I TO3HAHUS NPY BBIIOJIHEHUH UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca ¢u3ukm s YpOBHS CpEIHEro oOImero oOpa3oBaHUS
NOJIOXKEH pAX HUACH, KOTOpPbIE MOXHO paccMaTpHBaTh Kak IPHUHLHIBI €0
MIOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK



BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (hHU3HUKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dopMupoBaHUE MPEICTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanus MpearnoyiaraeT HCIOIb30BaHKE
T'YMAHUTAPHOTO MOTEHIMalIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢u3nku Cc pa3BUTHEM OOIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH U SKOJOTHUYECKUMHU MPOOIEMaMHU.

Hoes  npuxnaonou  Hanpaénennocmu. Kypc ¢GuU3MKM — 1mpeanonaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHMUYECKHUX U TEXHOJIOTMYECKHX MPHIOKECHUM
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS DIIEMEHTOB
CoJlepKaHMsl, TIOCBSIIEHHBIX SKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHMM, a Takxke 0O0CYXIeHUus
po0JieM pallioOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCS (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHUNA O
CTPYKType HocTpoeHus: (pu3nueckoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPHUPOAE, TpPaHULAX
OPUMEHUMOCTH TEOpUHM, JMJIg OIUCAHUA €CTECTBEHHO-HAy4HBIX SIBIICHUUH U
MIPOIIECCOB).

CHCTEMHO-AESATENBHOCTHBI NOAX0 B Kypce (DM3UKU pEean3yeTcsl MPEexKIe
BCEro 3a CYET OpPraHu3alliU 3KCIEPUMEHTAIBHON JEesTeNbHOCTH O0Yy4YaroUIuXCs.
Jnst  Ga3oBoro ypoBHsS Kypca (HU3MKM — OTO HCHOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX H3KCHEPUMEHTOB UM J1A0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHUYECKUX
MPAKTUYECKUX padoT. Brimenenne B yka3aHHOM TEpedHE JIaOOpaTOPHBIX PadoT,
OPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS  yYaCTHUKaMU
0o0pa3oBaTeNbHOTO TMpollecca HCXOAsl M3 OCOOEHHOCTEM IUIaHUPOBAaHUSA U
ocHamleHus kaOuHera Qusuku. I[lpu »sToM obOecnieyuBaeTcs OBJIAJCHUE
00y4aronMMuUCs yMEHUSIMUA MPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIECIOBAaHUS
3aBUCHUMOCTEH (U3NYECKUX BEJIWYMH M TIIOCTAHOBKY OIBITOB IO IPOBEpKE
MPEAJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENSAETCS PEUICHUI0 pAcYETHBIX M KaueCTBEHHBIX
3anay. Ilpu 3ToM JUIsl pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 3a/layd C SBHO
3a/1aHHON (PU3NYECKON MOJEIIBIO, TTO3BOJISIFOLINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pazlena Kypca, TaK U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha



OOBsICHEHHE MpOTeKaHUs (U3NYECKUX SBJICHUH M MIPOLECCOB B OKpY)Karollen
KU3HU, TpeOytoume BbhIOOpa (U3MYECKON MOJENH Ui CUTyallud MPaAKTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€eCledeHni0 Y4eOHOro mpolecca 0a30BbI ypOBeHb Kypca
(Gbu3KMKK HA YPOBHE CpEHEro 00111ero o0pa3oBaHus JIOJDKEH U3y4aThCs B YCIOBHUSAX
IpeIMETHOr0 KabmHeTa (M3UKH WIM B YCJIOBHSX HMHTETPHUPOBAHHOTO KaOWHeTa
MpeAMETOB €CTECTBEHHO-HAYYHOIo Iukia. B kaOuHere (DU3UMKU JOJDKHO OBITH
HEeoOXouMoe J1abopaTopHOe OOOpYyJOBaHUE [Ji BBHIMOJHEHUS YKa3aHHBIX B
nporpamMme o (Gpu3uKe y4eHHYECKUX MPAKTUYECKUX paboOT U JAEMOHCTPALMOHHOE
06opyioBaHUE.

JleMoHcTpalimoHHOe 00opy/0oBaHHe (OpMUpPYETCS B COOTBETCTBHUU C
OPUHLMAIIOM MHHUMAJIbHOW JIOCTaTOYHOCTH M OOECIEeYrMBaeT IMOCTAHOBKY
NEPEYUCIIEHHBIX B NporpamMme 1Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIUil s
UCCIIEJIOBAHMUSI  U3yYaeMbIX SIBICHHUA M  TPOLECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopatopHoe 00OpyJIOBaHHE [JII YYCHUYECKUX MPAKTHUUYECKUX paldoT
dopmMupyeTcss B BHIE TEMaTHYECKHX KOMILJICKTOB M 00OeCredynBaeTcs B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7ab60paTOpHOTO O00OPYNOBaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJb30BAaHUU aHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOPATOPHUH.

OCHOBHBIMH LIEJISIMU U3y4E€HHS (PU3UKHU B 00IIEM 00pPa30BAHUHU SIBJISIFOTCS:

e (opMUpOBaHME HUHTEpeca MU CTPEMJICHHMs] OOYyYalOIIMXCS K Hay4dHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pPa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
HCCIIEIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMHUpPOBaHME HAYYHOI'O MHPOBO33PEHUS KaK pe3ysbTara H3YYEHUs
OCHOB CTPOECHHS MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

o (dopMupoBaHHE YMEHUU OOBSICHITH SBICHUS C HCIOJIH30BAaHHEM
du3nyecKuX 3HAHUI U HAYYHBIX J10Ka3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUNA O pONH (PU3UKHU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TUX 1elield oOecrneuynBaeTcsl pelleHueM CIeAYIOIMX 3a/ady B

npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CpETHET0 O0IIero o0pa3oBaHus:

e TmpuoOpeTeHHWe  CHUCTEeMBI  3HaHMM 00  oO0mmx  (usmyecKkux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYASI MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3HUKY, OJJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U



AIIEMEHTHI aCTPO(DU3UKH;

e (opmupoBaHue yMEHUUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
0OBsCHCHHMsS] (PU3NYECKMX SBICHUW B TIPUPOAE € I TPHHITHSI
IIPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peIICHUS pPa3jIMYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckoil MOJAENbI0, 3a/Jay, MOJPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3faHue GU3MUECKO MOJIENN, aJIEKBAaTHON YCIOBUSIM 33J1a4H;

e TOHUMaHWE (U3UYECKUX OCHOB WM TPUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeay,

e OBJAJCHHE METOJaMHU CAMOCTOSITEIHHOTO IUJIAHUPOBAHUS M IMPOBEACHUS
(bU3UYECKNX SKCIEPUMEHTOB, aHAIM3a W HWHTEpIpeTauur uHbOpMaIuu,
OnpeaereHus] JOCTOBEPHOCTH MOITYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM ISl PA3BUTUS YMEHUUM IMPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEJHETO OOIIero
obpazoBanust otBoguTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenmaraempiii B mporpamMme 1o ¢U3NKE TEpPEeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JElaeT BBIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHIAMBHAYaIbHBIX
0COOEHHOCTEH 00yYarOImMUXCS.



COJEPXXAHME OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o mpupone. HayuHble MeTONBI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DOKCnepuMeHTa M TEOPUM B INPOLECCE MO3HAHUA IPUPOBIL.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pu3nyecKux s[BJICHUA U TpolieccoB. HayuHble THMIOTE3BI.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbl TIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢usmku B (HOpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCUTENBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienue, cKOpocTh (CpeAHssi CKOPOCTb, MIHOBEHHAsl CKOpPOCThb) U
YCKOpPEHHE MaTepuaibHOW TOYKH, MX MPOCKIMH Ha OCH CHCTEMBbI KOOpJWHAT.
CiioxeHne nepeMenieHui 1 CI10KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJInHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH U NEpPEeMEUICHUS
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOoiHOE TIafieHue. Y CKOpeHUE CBOOOHOTO A ICHUS.

KpuBonunennoe  nBuxeHue. JIBMOKEHHE  MAaTEpUAIIBHOW  TOYKHA 11O
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHudyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepeIavun.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKECHUS.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3peKEHHOM HNPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaACHUS.

Hanpasnenue ckopocTu pu ABUKEHUH O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonmul

N3yueHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMJAECHHBIMU TEJIOM 3a
MOCJICIOBATENIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenue nBUKEHUs IAPHUKA B BA3KOM KUAKOCTH.

N3yuenune aBuxeHus Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHOoCcTH  ['anmmnes.  Ilepseiii  3akoH  Hbrorona.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HproToHa
JUI MaTepUagbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTe€pUaIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHuss. Cuia Tskectu. llepBas kKocMmuueckas
CKOpOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (mokosi, ckoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTHUBIICHUS NPU ABUKEHUU TEJIa B )KUJKOCTH WJIU rase.

[TocTynarenbHOE U BpalllaTeIbHOE JABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHud. [lnedo cunbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOMINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHne cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MMAICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabsl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U



pPE3MHOBOM 00pasiie, OT X JAehOopMaIlHH.

HccnenoBanne ycioBUil paBHOBECHS TBEPIOrO TeEJd, HMMEIOLIETO OCh
BpalllCHMUS.

Tema 3. 3akonvt coxpanenusn 6 mexanuke

NMnynsCc MarepuaabHOM TOYKM (T€na), CUCTEMbl MAaTE€pUAIbHBIX TOYEK.
NmMnynbc cuiibl 1 U3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE IBMXEHHE.

Pabota cuiibl. MOUTHOCTD CHJTBI.

Kunernyeckass sHeprust MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOW SHEPTUH.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIpyro
nedhopMupoBaHHOM  mpykuHbl. [loTeHuumanpHast SHeprus Teina  BOIU3U
MIOBEPXHOCTHU 3E€MIIH.

[loreHuuanbHple W HemoTeHUWanbHble  cwibl.  CBsA3b  paboOTHI
HENOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM SHEPrMM CHCTEMBI TEll.
3aKOH COXpAaHEHUSI MEXaHUYECKON SHEPIHUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4yeckre yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHME: BOAOMET, KONED,
IPYKUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[lepexo NOTEHIMATIBHOM YHEPTUU B KHHETHYECKYIO U OOPaTHO.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie pabonul

N3yuenne aOCOMIOTHO HEYNPYroro yjapa ¢ IMOMOIIbIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIBI C U3MEHEHUEM MEXAHMYECKOW HHEPruu
TeJa Ha PUMEPE PACTKEHUS PE3UHOBOIO KIyTa.

Paznen 3. Modsieky/sipHast Gu3nka 1 TePMOJAMHAMUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBIKEHUS U
B3aUMOJICCTBUS YaCTHUILl BeUlecTBA. MOIENU CTPOEHUS Ta30B, XUIKOCTEH U
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mmepsbl Mosieky. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmneparyp
Llenscus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACAIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa



CpeHEeW KWHETUYECKOM JSHEPIHM TEIUIOBOIO JBHXKEHMS dactul rasa. [llkama
temneparyp KenbBunHa. ['a30Bbie 3akoHbI. YpaBHeHUEe MenaeneeBa—Kianeipona.
3akoHn JlanbroHa. M3omponiecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['padudeckoe mpencTaBieHWE H3OMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpPOCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnpIThl, MOKAa3bIBAIOUINE HUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUIA.

OnbIThl 110 U PY3UN KUAKOCTEH U ra30B.

Monens 6pOoyHOBCKOTO ABHUKEHHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSL.

Mogens, HIUTFOCTpUpYOIIas MPUPOAy JABICHHUS ra3a Ha CTEHKU COCYa.

OnpIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHHS UJEaIbHOTO rasa,
W30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Macchl BO3QyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUM
00bEMa KOMHATHI, JaBJICHUS M TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamuKu

TepmoanHamMuueckasi cucremMa. BHYyTpeHHsE SHEpPrusi TEPMOAMHAMUYECKOM
CHUCTEMBI U CIOCOObI €€ n3MeHeHus. KonudecTBo TemioThl u padota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOrO  Ta3a. Buasl  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKI[US, U3JIydeHUE. Y JAelbHasl TEILUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI OpH TEIIIONEPEIAYE.

[Tonsitue 06 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHue mepBOro 3akOHAa TEPMOJMHAMHUKUA K u3ompoleccam. ['paduueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoIeccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpazoBanuss »HEpPruM B TEIUIOBBIX MamnHax. KoadduumeHT mnone3Horo
nerctBusl TerioBod MamuHbl. [lukn KapHo u ero kodpduumeHT mMoe3HOro
JNEUCTBUS. DKOJIOTHYECKHUE MPOOIEMBI TEMI0IHEPTETUKH.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.



Jlemoncmpayuu

WN3meHeHnue BHYTpeHHEH HSHEpPrud Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OYyTBUIKM TOJ JCHCTBUEM CXKAaTOro BO3Jyxa, HarpeBanue sdupa B
JaTYHHOHU TpyOKe MyTEM TpeHHUs (BHIEOAEMOHCTpALs).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypsl) Tela Mpu TeIlonepeaaye.

OnpiIT 1o anauabaTHOMY PpACHIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Monenu napoBoil TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHus, pEaKTUBHOTO
JBUTATEIIS.

Vyenuueckuii sxcnepumenm, 1abopamopuvie padbonvl

N3mepenne yaenbHON TEMITOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kurneHue. AOCOTIOTHAS U
OTHOCHUTEIIbHAA BIIAXKHOCTh BO3AyXa. HacelieHHbIM mnap. YxaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. Kugkue kpuctawibl. CoBpemMeHHblE MaTepuanbl. [lnaBnenuwe wu
KpUCTa/uA3aIus. Y aeibHas TerioTa miaBinenus. Cyomumarust.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU TMOJYyUYCHHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JIaBJIEHUMU.

CnocoObl U3MEPEHUS BIaKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaJIOB.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBbHOM BIIaXKHOCTH BO3AyXa.

Paznen 4. DiaekTpoauHAMMKA

Tema 1. Inekmpocmamuxa

DJIeKTpU3alMs Tel. ODJEKTpUUECKU 3apsia. JlBa BUIa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOJNHUKM, IOUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUSA
AIIEKTPUYECKOTO 3apsiIa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbI 3IeKTPUYECKU 3apsi.
Onektpudeckoe mnone. Hanpspk€HHOCTh  anekTpuueckoro modisa.  [IpuHnun
CYIEPIO3ULINN INEKTPUUECKUX MoyieH. JIMHMM HanpsyKEHHOCTU DJIEKTPUUYECKOTO
OJISL.



PaGora cun  anekrpocrarmueckoro  moisa.  [lorennuman.  Pa3sHocTh
noTeHUUaNoB. [IpOBOOHUMKM UM AMDIEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKOocTh. KonaeHncarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHAEHCATOpAa.

TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3€eMJICHHE D3JIEKTPONpHOOpOB,
KOHJICHCATOP, KONUPOBAJIbHBIN aIapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO U MPUHLUI IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3JIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKM B 3IEKTPOCTATUUECKOM MOJIE.

DJIeKTpOCTaTUYECKas 3alUTa.

JIA3IIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaToOpa OT IUIOIIAJH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUYECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHune 3meKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUA JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpspxkenue. 3akon Oma 715 yyacTka Lemnu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pabora snektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUJia U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3axon Oma 1151 oTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3aMmbikaHue.

DJIEKTPOHHAs ~ MOPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIPOTHUBIICHUS METAJIIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTbD.

DIIEKTPUYECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u pUMecCHast IPOBOJAUMOCTh
noJynpoBogHUKOB. CBoMCTBa p—n-niepexoaa. [lomynpoBoHUKOBBIEC TPHUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS TUCCOLUALINS. DIEKTPOIIU3.

DJIEKTpUUECKU TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.



TexHuueckne yCTpPOWCTBA UM IIPAKTUYECKOE NPUMEHEHHE: aMIIEPMETD,
BOJILTMETP, PEOCTaT, HMCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHOOPHI,
AIEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBII IO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TabBaHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIMHBI,
IUJIOIIA/IH TTOTIEPEYHOTO CEUYECHHS U MaTepHraa.

CMeliaHHOE COeIMHEHHE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHue JIEKTpOABMKYLIEH cuiibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb COIPOTHUBIIEHUSI METAJJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psit 1 MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS NPOBOAMMOCTD THOAA.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3ydeHne cMEmaHHOTIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 35IeKTPOABUKYIIEW CUIIBI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBIICHUS.

HaGnronenue snekrposnusa.

MexnpeaMeTHbie CBA3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocylecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€M C KypCcaMH MaTE€MaTHKH,
OuOJI0THH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsmusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumnores3a, (u3MUecKkas BEJIMYMHA, 3aKOH,
TeopHsl, HaOIMIOJEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosna, rurnepbosia, ux rpaguKku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X MPOEKLUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KHBOW mpupojae, Auddysusi, ocMoc,
TEMI000MEH JKUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayu, TEIJIOBOEC PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEN, KUAKOCTEU H
ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS IUCCOLMALINS,
rajibBaHHKA.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.



Texnonozus: mpeoOpa3oBaHUE JBMKEHUH C HCHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUs B TEXHUKE, MOALIUIIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyIHe), JBUraTeilb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOUM XOJOAUIBHUK, KOHAULIMOHED, TEXHOIOTUN
IIOJIyYEHHs] COBPEMEHHBIX MATEPHAJIOB, B TOM YKCIIE HAHOMATEPUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYMHBIM IIPUHTED, ANEKTPOHArPEBATEIbHBIE puOOPBHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHAMMKA

Tema 3. Mazcnummnoe none. In1eKmpomMacHUMHAA UHOYKUUS

[locrosiHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM WHAYKUMH. [IpuHIMI Cynepnosuuuu
MArHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKIUU. KapTuHa NMHHUI MarHUTHOU
WHIYKIWH T10JI1 IIOCTOSHHBIX MarHUTOB.

MarsautHOoEe 1IOJIE NPOBOJHMKA ¢ TOKOM. KapTuHa JMHMI WHIYyKUWN
MAarHuTHOTO TOJI JUIMHHOTO IPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HAalpaBJICHUE.

Cuna JlopeHua, e€ MOAysb U HalpaBieHUE. J[BHKEHUE 3apsSKEHHOM YaCTHLIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenia.

SIBeHne DNEKTpOMArHUTHOM HMHAYKIMU. [IOTOK BEKTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe nanextpuueckoe mnosie. ODIEKTPOIABHMXKYILIAs CUla HWHIYKIUU B
IIPOBOJHMKE, IBMKYILEMCS IIOCTYIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTE.  SIBJIEHME CAMOMHIYKLIHMH. OJIEKTPOABWXKYILNAs CHJIA
CaMOMHAYKIIMH.

DHepruss MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUrATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCcTHL], UHIYKIIMOHHAs 1E€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHHUE JIEKTPOHHOT'O IIyYKa MArHUTHBIM IOJIEM.



JInHMYM MHIYKIMYU MarHUTHOTO MOJIS.

BzaumopeiicTBUe ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBneHne 3eKTPOMArHuTHON UHIYKIUH.

[IpaBuno Jlenna.

3aBHUCUMOCTb JJIEKTPOJBWKYIIEH CHUJIBI MHAYKIHUHU OT CKOPOCTH M3MEHEHUSA
MarHUTHOT'O ITOTOKA.

SIBiIeHME CAMOMHYKIIUH.

Vuenuueckuii sxcnepumenm, rabopamopvle pabomol

N3y4yeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanne AEHCTBUSA MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBiIeHUs JIEKTPOMATHUTHON HHAYKIIVH.

Pa3gea 5. Kosed0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KO1€OAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHMYECKHE  KOJICOaHHUS.
INapmonnyeckue konebanms. [lepumoxa, wactora, amrumryna u (asa KoseOaHU.
[IpyxuHHBI MaATHUK. MaTeMaTUYEeCKUH MASTHHUK. YPaBHEHHE TApPMOHUYECKUX
kosjebanuii. [IpeBpaiiieHre YHEPrun MpyU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIC KOJIeOaHUS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKHUMHU U
AJIEKTPOMAarHUTHeIMH KoniebanusiMu. Popmyna TomcoHa. 3akOoH COXpaHEHUS
SHEPTUU B UJICAJTLHOM KO0JIe0ATEILHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyK/IeHHBIE SJIEKTPOMArHUTHBIEC KOJIEOAHMUSI.

[lepemennsiii  Tok. CuUHYyCOMAAIbHBIM TEpPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAUEHUE CHUJIbI TOKA U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJOTUYECKUE PUCKH IPU IMPOU3BOJICTBE AeKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUUYECKHIL
3BOHOK, T€HEpaTOp NMEPEeMEHHOTO TOKa, JTUHUU dJIEKTpoIiepeiay.

Llemoncmpayuu

WccnenoBanne mnapamMeTpoB KoOJeOATEIbHONW CHUCTEMBI (TPYXKUHHBIA WA
MaTeMaTUYECKU MasiTHHK).

Habmronenue 3aryxaromux KojieOaHHi.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habnronenue pezonanca.



CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuusmiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mocCienOBAaTEIbHOM COEAWHEHUM PE3UCTOpa, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY IEKTpOoNEpeEaauH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonul

UccnenoBanne 3aBUCUMOCTH MEpUOJA MAJIBIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

UccnenoBanne nepeMEHHOr0 TOKa B LENH W3  MOCJIEA0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBIL, yclnoBHsS pacnpoctpanenus. Ilepuon. CkopocTsb
pacrnpocTpaHeHuss W JJuHa BOJIHBL llomepeuHble W TPOJOJBHBIE BOJIHBI.
Nutepdepentus u audpaxims MEXaHUIeCKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS M3TYUYCHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHo BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOISpHU3aIis, TUPpaKius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUAcHUsA. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIeH Cpeibl.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJbTPa3ByKOBas IUArHOCTMKA B TEXHUKE M MEAMIIMHE, pajaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, TesiepoH, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacPOCTPAHECHUE MTOMIEPEUHBIX U MPOJA0IBHBIX BOJH.

Konebmromeecs Teno kak UICTOYHUK 3BYKa.

Habnronenue otpaskeHus U MPEJTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeHny u AUPpakiny MEXaHHIECKUX BOJH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJIeOaHUM.

UccnenoBanne  CBOMCTB  SJEKTPOMATHUTHBIX  BOJIH: OTPaKEHHUE,
peIoMJICHUE, TTOISpHU3aIs, U pakius, THTephepeHITUSI.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHEiHOE pacnpoCTpaHEHUE CBETAa B



ogHOpOaHOM cpene. JIyd cBera. TOUECUHBINM HCTOYHUK CBETA.

Otpaxkenue cBera. 3akoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKA3aTeIh
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrosl MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. Ler.

ColOuparomie u paccewBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHue W ONTHYEeCKas cuja TOHKOW JuH3bL [locTpoeHune u3oOpakeHU B
coOUparoluX W pacceuBaOIMX JHH3aX. DOopMyna TOHKOW JUH3BI. Y BEJIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. Wurepdepenuusi cBera. KorepeHTHblE HCTOYHUKH.
YcaoBuss HaOMIOACHWS MaKCUMyMOB W MHUHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakus cBeta. [udpakinyonHas pemérka. YciaoBue HaOIIOICHUS
[JIaBHBIX ~MAaKCUMYMOB TIpH TAJCHHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PPAKIHOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JyMa,
dboToanmapaT, MNPOSKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHEHOE pacIpOCTpaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTuyeckue NpudOpHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanue cBOMCTB M300pak€HUM B JTMH3AX.

Mojienn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenune narepdepeHnu cBera.

Habnronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyyenue cnekTpa ¢ MOMOIIBIO TUGPAKIIMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3mepenne nokazareis NpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJBHON TEOPUH OTHOCHTEIbHOCTH



['pannubpl  NPUMEHMMOCTHM  KJIIACCMYECKOM ~ MexaHuku.  lloctymnarel
CIIEHIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOZYJII CKOPOCTHU
CBETa B BaKyyM€, IPUHIIUIT OTHOCUTEIbHOCTA DUHIITEHHA.

OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3AMEIJICHUE BPEMEHU M COKPAILLCHHE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChI C G)HCpFI/ICﬁ N UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILbI. SHCpFI/ISI
ITOKOAI.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsi3u 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccieaoBanue horodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotodddexra. YpaBuenue DitHmTeriHa 1t pororddekra. «KpacHas rpanuiia»
dboTorddexra.

JlaBmenne cBera. OnpiThl 1. H. JIeGenera.

XHUMHUYECKOE JECUCTBUE CBETA.

Texnuueckne yCTpPONCTBA M MPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3d(hHeKT Ha YCTAaHOBKE ¢ IMHKOBOW TJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuio o -4acTwil.
[Lmanerapnas mogxenbs aroma. Ilocrynarsl bopa. M3nmydyeHue u morsonieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI PHEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIIEKTp YPOBHEW dHEPTUMU aTOMa BOJOPOJIA.

BonnoBelie cBoiicTBa yactuu. Bonnsl e bpoinsa. KopmyckynsipHO-BOIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3Ty4YECHHUE.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeRYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.



Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOCHMA sAnpa. OTKpsITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paauoakTuBHOTO wu3inydeHusi. CoiictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
Binsinue pagnoakTHBHOCTH Ha KUBbIE OPTAHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  momens — sapa
I'eitzen6epra—lBanenko. 3apsa sapa. MaccoBoe uucino siapa. M30Torsbl.

Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlepext macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEp.

Snepubiii peaktop. TepmosimepHbiii cuHTe3. I[IpoOiaeMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI AIEPHOU SHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTtobl HAOJIIOAEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

®dyHIaMeHTaJIbHbIe B3aUMOAEHCTBUA. EQMHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHudyeckue yCcTpOWCTBAa U IMPAKTUYECKOE IIPUMEHEHHE: T03UMETp, Kamepa
Buiibcona, simepHbiii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIMUX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB yacTuil (110 roTOBBIM (hoTorpadusim).

Pa3zpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUMKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSipKUe 3BE3MBI, TUIAHETBHI, UX BUIUMOE
JIBHKCHHE.

ConHeuHast cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/71bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajdbHbIA KjIacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCIENOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW NOCJIENOBATEIILHOCTU. BHYTpeHHEE CTpoeHue
3B€371. COBpeMEHHBIC TPEJICTABICHUS O MPOUCXOXKIACHUM U 3BoJoIu CoyHIIA U
3BE3/. DTanbl )KU3HU 3BE3]I.

Muieunsiii [Tyte — Hama I'amaktuka. Ilonmoxenune m aBwxkenue CoiHIA B
INanaxktuke. Tunel ranakTuk. Paguoranaktuku u xkBaszapsl. YUEpHBIE ABIPHI B sApax
rajaKkTHK.



Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz6eranve rajgakTuk.
Teopus bonbiioro B3peiBa. PETMKTOBOE U3TyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabniooenus

HabintoieHust HEBOOPYKEHHBIM IJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNICHUs MOJIOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6nronenus B teneckon JlyHsl, minanet, Miieunoro IlyTu.

O06o0maromiee NOBTOPEHUE

Ponp ¢u3uku UM acTpOHOMMM B HKOHOMHUYECKOM, TEXHOJIOIMUYECKOM,
COITMATILHON M ATUUYECKOM cepax AesTeTbHOCTU YEJIOBEKA, POJIb U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOM KapTHUHE MUPA, posib (PU3UUECKON Teopun
B (GOpPMHpPOBAHMU TPEACTABICHUNU O (DUINYECKON KapTHHE MHpPA, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue xypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢
y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTEMaTUKH,
Ouosioruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HU3YYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, Tunores3a, (U3MYecKas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIMIOJEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJEIIb, U3MEPEHHE.

Mamemamuka: pelIEeHHE CHCTEMBl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX IMPOEKIMU HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMI, NPU3HAKK MOA00MS TPEYroJbHUKOB,
orpezeNeHue MIOMAIN MIIOCKUX (GUTYp 1 00bEMa Tell.

buonocusa: »nekTpuvecKkue SBIEHUS B JKUBOM MpUpPOJE, KojeOaTeslbHbIE
JBIDKEHUS B J)KMBOW IPUPOJE, ONTUYECKHUE SBJICHUS B )KMBOW NpPUPOJE, NEHCTBUE
paauannuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl OO0pa30BaHUA KPUCTAUIMYECKOM PpEHIETKH, CHEKTPaJbHbIN
aHaJIN3.

l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py,
($oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUM.

Texnonozcua: JAHUM DJIEKTPONEPENAd, TEHEPAaTOp NEPEMEHHOIO TOKa,
IIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, paJuoONpHUEMHHK, TEJIEBHU30P,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,



CoJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA MPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yudeOHOro mpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BbIM ypOBEHb) JOJKHO OOECIEUUTH JTOCTUKEHHE CIICIYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.

JIMUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO mpenMera «Du3nukay JOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B IMPOIECCE pEeAM3alUi OCHOBHBIX HANpPaBICHUMN
BOCIIUTATENIbHOW I€SITENIBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKIaHCKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUHUCKOr0O OOIIEeCTBa;

OPUHATHE  TPAIAUIIMOHHBIX  OOINEYETOBEUECKMX T'YMAaHHCTHUECKHX U
JNEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TIpaxaaHCKOTro
oO11ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aNMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJOHTEPCKOMN ACATEILHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTh POCCHICKOU rPaXKJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTU YYEHOT0;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
NpUCYIIETo (GU3NYECKON HAyKe;

5) Tpy10BOI0 BOCIMTAHMS:



MHTEPEC K pa3IUyHbIM cdepaMm npodhecCHOHANBHONU JeATEILHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC T1JIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0OpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU,

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh OJKOJIOTHYECKONW KYJIbTYphl, OCO3HaHHE TJI00aIbLHOTO
XapakTepa SKOJOTHUYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIeW YCTOMYUBOIO pa3BUTHSI YEJIIOBEYECTBA;

pacUIMpEeHHUE OMbITa JIEATENbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 QU3BHUKE;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKOIN HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
u3yueHus: (U3UKU ~ OCYIIECTBJISITh  MPOEKTHYHD W HCCIEI0BATEIbCKYIO

NEeATEIIbHOCTh MHAUBUIYaIbHO U B IPYIIIIE.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbI€ YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBHUSI
Ba3oBble jiornyeckue JaeiicTBUA:
CaMOCTOATENLHO  (OPMYJUPOBATh M  aKTyallM3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEETATh IENU NeATEIHbHOCTH, 3a/laBaTh TapaMeTpPbhl W KPUTEPUU HX
JOCTHKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W TPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3HYECKUX SBJICHUSIX;
pa3pabaTeiBaTh IUIaH PEIICHHUS TMPOOJIEMBI ¢ YUETOM aHaan3a WMEIOIIUXCS
MaTepPHAIbHBIX ¥ HEMAaTepHUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICITEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIbTATOB
TEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUN JAESTEIHHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TP PEIICHUY )KH3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBareiabckue 1edCTBUS:
BIAJICTh HAyYHOW TEPMHUHOJOTHEH, KITIOYEBBIMH TMOHSATHUSMU W METOIaMHU
bu3nuecKol HayKu;
BJIJICTh HaBBIKAMH Y4€OHO-HCCIIEIOBATEILCKON U MPOSKTHOU ACSITETbHOCTH



B o0nactu (pu3uKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (PU3MUECKOTO COJNEpKaHWs, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHHS,

BIQJCTh BHJAMH JCATEIHHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €0
WHTEPIpPETAllUU, MPEeoOpa30oBaHUI0 M TPUMEHEHUIO B PA3NIMYHBIX yUeOHBIX
CUTYaIUsX, B TOM YHCJIC MTPH CO3JaHUH YICOHBIX TIPOSKTOB B 00JIaCTH (DU3HKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBS3M W aKTyaJu3MpOBaTh 3ajaady,
BBIIBUTATh THUIOTE3y ©€ pelIeHUs, HaXOAUTh apryMEHTHI MJIs JOKa3aTelbhCTBA
CBOUX YTBEPKJICHHM, 3a1aBaTh TapaMETPhbl M KPUTCPUU PEIICHIS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€¢ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYJIMpOBaTH COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
JESTETHHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHWUsA 1O (QHU3UKEe B MPAKTUYECKYl0 00JacTh
KU3HEICATCITLHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTe;

BBIJIBUTATh HOBBIE UJCH, TIPEJIaraTh OpUTrHHATBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a49H, JIOIYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.
Pab6ora ¢ undpopmanmeii:

BJIAJICTh HAaBBIKAMU TIOJydeHHUS WHPOpMAIU (HU3UYECKOTO COICPKAHUS W3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh IOWCK, aHAJM3,
CHUCTEMATHU3AIMI0 W WHTEPHIPETAli0 WH(OpMAIMU pa3IUYHBIX BUIOB U (PopM
NIPEICTABJICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX ¥  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWM SPrOHOMHMKH, TEXHHUKH OE€30MMacHOCTH,
TUTUCHBI, PECYpCOCOEpEKCHHs, TMPABOBBIX M  OTUYCCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B Pa3IUYHBIX (GopMarax C
y4€TOM Ha3HAYCHUST HHPOPMAIIUU U TIEIEBON ayIUTOPHUH, BEIOMpAss ONITUMAIIbHYIO
(dbopMy MpeacTaBICHUS W BH3yaTu3alliy.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
OCYIIECTBIIATH OOIICHUE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM  KOHQUIMKTHBIX CHUTyallMii M CMsr4aTh
KOH(DJIUKTBIL;
Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM



SA3BIKOBBIX CPEJICTB;

IOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI;

BBIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHM C Y4ETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEHN KayKJOr0 YJ€HAa KOJUIEKTUBA,;

OPUHMMATh L€  COBMECTHOM  JEATEIbHOCTH, OPIraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATh IUIaH JCHCTBUH,
pacupenensaTh poiad € Y4ETOM MHEHHMM YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAaJa M KaXIOr0 YYAaCTHHKAa KOMaH[Ibl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE MPOEKThI, OLICHUBAaTh WJEU C TMO3UIHMH HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCcTBUSA
Camoopranusanus:

CaMOCTOSITeJIbHO OCYIIECTBIISATh ITO3HABATEIBHYIO JICSITEIBLHOCTh B 00JIaCTH
GU3MKM W acCTPOHOMHUH, BBISABIATH MPOOJEMBI, CTaBUTh W (HOPMYJIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJIATh IIAH PEIICHHS PACUYETHBIX M KAa4eCTBEHHBIX
3a/1a4, TUTaH BBIMIOJHEHUS MPAKTUYECKONW pabOThI ¢ YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTEHUIH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIMpsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUIHBIX TPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JIacTH
(U3HUKH, TOCTOSTHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJJIeKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHTh KOPPEKTHBBHI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAJCTh  HABBIKAMH  IIO3HABATEIBLHON  pediIeKCHMM  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUH ¥ MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJIbTaTOB U
OCHOBaHUII;

WCIIOIb30BaTh NMPUEMBI peuIeKCUM JJIsI OIICHKH CUTYyalliu, BRIOOpa BEPHOTO
peIIcHMS;

YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO TPUHUMATH PEUICHUS IO HX



CHUKEHMUIO;

IPUHUMaTh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAJIN3E pe3yJIbTaTOB
NEeSATENbHOCTH;

OPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI W apryMEHTBhl APYIMX I[P AaHAIN3E pEe3yJIbTaTOB
NEATENbHOCTH;

IPU3HABATH CBOE MPaBO U MPABO APYrHX HA OMIUOKH.

B npouecce noCTHKEHHSI JTMYHOCTHBIX PE3YJIbTATOB OCBOECHHS MPOrPAMMBbI
no Qu3nuKe T ypOBHS CpeaHEro oOmero oOpa3oBaHUS y OO0ydYarOIIUXCS
COBEPILIEHCTBYETCS AMOLIMOHAJIBHBIN WHTEJUIEKT, IpeAIoIararoIi
c(OPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOIIET0 CITOCOOHOCTh MOHMMATh CBOE AYMOIIMOHAIILHOE
COCTOSIHHE, BUJETh HAMPABICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON CQEpBI,
OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJINPOBAHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIIOYAIOIIECH CTPEMJICHUE K JTOCTHKECHHIO LIEJIA U
yCcHexy, ONTHMM3M, WHUIMATUBHOCTb, YMEHHE JACHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIpYrUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOIIEHUs, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOLIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JItOJIbMHU, 3a00TUTHCS, MPOSIBIISITh UHTEPEC U pa3peliaTb KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTMH, B IPAKTUYECKON IEATEIBHOCTH JIFOACH;

YUUTBHIBaTh TpaHUIBl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJEINEH:
MaTepHualibHasi TOUKa, MHEpIUaIbHas cUcTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
WJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3aps]] PU PEIICHUH (PU3NYECKHX 3a/1ay;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIECTBA U
JJIEKTPOJMHAMMKH:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  IPSIMOJIMHEUHOE



JIBIDKCHHE, CBOOOJHOE IIaJICHUE TeJ, JBI)KCHHE TI0 OKPY>XHOCTH, WHEPIIHS,
B3auMojielcTBUe Tel, Tuddy3us, OPOYHOBCKOE JBMXKEHHUE, CTPOCHUE >KUIAKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUu (OXJIAXKJEHUHN ), TETLNIOBOE
pPaBHOBECHUE, MCMAPEHUE, KOHJCHCAlHUs, IUIABJICHUE, KPUCTAJUIA3ALMNS, KUIICHUE,
BJI&KHOCTh BO3/1yXa, MOBBIICHUE JAABJICHUS ra3a MPU €ro HarpeBaHUWH B 3aKPHITOM
cocylle, CBSI3b MEXAY MapaMeTpaMud COCTOSIHUSI Ta3za B M30Ipoleccax,
BJIEKTpU3AIMA TEJ, B3aUMOJICUCTBUE 3aPSJIOB;

OTUCHIBATh MEXAHUYECKOE JBUKEHHE, MCMOJIb3ys (PU3NUEeCKUe BEITUYHUHBI:
KOOpAWHATA, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC TE€Jla, KUHETUYECKAsl SHEPTHUs, NOTCHIUAIbHAS SHEPrUs, MEXaHW4YeCKas
paboTa, MexaHWYECKash MOIIHOCTh; IIPH ONUCAHUM TPABUIBLHO TPAKTOBAThH
(GUBUYECKUI CMBICT MCIOJIB3YEMbIX BEIUYMH, MX OOO3HAUYCHHS U E€IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTUMU
BEJINUYMHAMH;

OIUCBHIBATh M3YYCHHBIC TEIUIOBBICE CBOMCTBA TEJI W TEIUIOBBIC SBJICHUS,
UCTIONB3YysSd (U3WUYECKUE BEJIMYMHBI: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHYECKAs] YHEPrUsl XaOTUUECKOTO JIBUKEHHS MOJIEKYJ, CPEIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThl, BHYTPEHHSsSI 3HEprus, padora rasa,
KO(DPHUIIMEHT TMOJEe3HOr0 JACHCTBHS TEIUIOBOTO JBHUTATENs; IIPH ONKMCAHUU
NPaBUJIbHO TPaKTOBaTh (DU3UYECKHH CMBICI HCHOJb3yEMbIX BEJIMYHMH, WX
0003HaYeHUs W €AWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCBHIBATh U3YUYCHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
SIBJICHUS (IIPOIIECCHI), UCIIONB3Ys (PU3UUECKUE BEIUYUHBI: DJICKTPUYCCKUMA 3apsij,
3JIEKTPUYECKOE T0JI€, HANPSIKEHHOCTH TMOJIsl, TOTEHIIMAJ, PAa3HOCTh MOTEHIIUAJIOB;
IpU OINHCAHWM TPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS] U EIUHUIIBI, YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BETUYHHY C APYTUMH BEIUYMHAMU,

aHaJM3UPOBaTh (PU3NUECKUE TPOILECCHI M SIBJICHUS, UCIOJb3YyS (U3UUCCKHE
3aKOHBI ¥ TIPUHLKIBL: 3aKOH BceMUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHUYECKOW JHEPruu, 3aKOH COXPAHCHUS WMITYJIbCa,
MPUHLUIT CYNEPHNO3UIMUA CHUJI, MPUHIUII PABHOINPABUS WHEPLHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJSIPHO-KUHETUUYECKYI0 TEOPHUIO CTPOCHHUSI BEIIECTBA, T'a30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW YHEPruu TEIIOBOTO JIBUKECHUS MOJICKYJI C
a0COJIFOTHOUM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
BJIEKTPUYECKOTO 3apsiga, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHWE W yCIIOBUS (TPAaHMIIBI,
00J71aCTH) MPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIC TPHUHIMIIBI  JEWCTBUS  MAIllMH, TPUOOPOB W



TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCJIOBHS MX O€30MacHOTO HCIOIb30BAaHUS B
MOBCEIHEBHOM )KU3HH;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCJICNAOBAHUIO (DU3UYECKUX SIBJICHUN W
MPOLECCOB € HCHOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HW3MEPEHHM, MPU STOM
dbopmyimpoBath mpobjeMy/3agady H THIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O0OpYyIOBaHMS, MPOBOAUTH OMBIT U
bopMyJIMpPOBaThH BHIBOJIHI,

OCYILIECTBIISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAIBHBIA CIOCOO U3MEPEHUSI U HCMOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3UYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAHUEM TNPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buUKCUpOBaTh pE3yJbTAaThl MOJYYCHHOM 3aBUCUMOCTU (PUBMYECKUX BEJIMYUH B
BU/JIe TaOIUII ¥ TpapuKOB, AETaTh BEIBOABI MO Pe3yIbTaTaM UCCIICIOBAHNUS,

coOmro/1aTh MpaBuiia O€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIEIOBAHUMN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKON W MPOEKTHOU
JEATeNIbHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000pya0BaHuUs;

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIETbIo,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMpaTh (DU3NYECKYI0 MOJIENb, BBIACIATh (DU3NUECKUE BEJIUYMHBI U (DOPMYIIBI,
HEOOXOoUMBbIE JJisi €€ pEelIeHUs], MPOBOJUTh PAcUYEThl U OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT0 3HAYEHUS (PU3UYECKON BEIUUUHBIL;

pelIaTh KAYECTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIPOTUBOPEYUBYIO
LEMOYKY PACCYXKICHUM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIONB30BaTh ~ MpPU  PEIIEHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIAN
U TIPEJICTaBICHUS YYEOHOW W HAyYHO-MOMYJSIPHOM MH(POPMAIINU, TTOTYYECHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyIo HH(pOpMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYKAIOMIETO MHpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MMOBCEIHEBHOW >KU3HU
U1 obecriedeHus 0€30MacHOCTH MPU OOpAIllEHUH ¢ MPUOOpaMu U TEXHUUYECKUMU
YCTPOUCTBAMHU, JJISI COXPAHEHUS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOILIEH CpeJIE;

paboTath B TpYIIE C BHINOJHEHUEM pPA3IUYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIMIbl, PalMOHAIBHO pACHpENeNsiaTh OO0S3aHHOCTU U



IJIAHUPOBATH JESATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOU JESITEIBHOCTH JIIOJEH, IETOCTHOCTh U E€IUHCTBO
(u3HUecKol KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJIETCH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBE€TA, TOUYCUYHBIA UCTOYHHUK CBETA, SACPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJpa IMpHU PEUICHUU (PU3NUYECKHUX
3azay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMHUKN M KBAaHTOBOW (DM3UKHU: AJIEKTPUUECKAsT MPOBOJANMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSl TOKA, B3aMMOJIECHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJdS Ha
MPOBOJHUK C TOKOM M JBIKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPaXEHHE, IPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TOMApU3alUsS CBETa, JUCIEPCUsS CBETa,
dboToanekTpudeckuii 3pdext (poTodaddekT), CBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JMHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PaIlMOAKTUBHOCTb;
ONUCHIBATh W3YUYCHHBIC CBOWCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHHIE,
ONTUYECKHE,  AJIEKTPUYECKYI0  MPOBOJMMOCTh  pPAa3JIMYHBIX  Cpel) U

AJIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), HUCMOJIb3Ys (PU3NYECKHUE BEITUUYHHBIL:
JJEKTPUYECKUM 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
CONPOTHUBJIEHUE, PAa3HOCTh MOTEHIHMAIOB, 3JEKTPOJABIKYIIAs Cuia, padoTa TOKa,
WHJYKIHMST MarHUTHOTO TMoJjsi, cuwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTylIK{, HEPIrUs 3JIEKTPUYECKOTO0 M MAarHUTHOIO IIOJIEW, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpE, 3apsifi M CHJIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHUYECKasi CHUjia JIMH3bI, TPU OIMWCAHUHU MPABWIBHO TPAKTOBATh (HHU3MUECKUN
CMBICI HCIOJb3YEMbIX BEJIMYHMH, MX OOO3HAUeHUS M EAUHUIIBI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJIMYMHAMU;

ONMUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M MPOLECCHI, HCIOIb3YS
¢u3nyecKkue BEIUYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI U
4acToTa CBETa, SHEPTHUsl U UMITYJIbC (POTOHA, IEPUOA MOJTypaciaaa, SHEPIus CBSI3U
aTOMHBIX SIJIEp, NPU OINKCAHUU TPABUIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI



UCTIOJb3yEMbIX BEJIUYMH, MX OOO3HAU€HUS M E€AMHUIBI, yKa3bIBaThb (POPMYIIb,
CBS3BIBAIOLIME JaHHYIO (DU3MYECKYH0 BEJIMYMHY C JPYTUMHU BEIUYHMHAMU,
BBIUMCIISITH 3HAUeHNE (PU3NYECKON BETNINHBI;

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKHUE
3aKOHbI M MPUHIUIBL 3aKk0H OMa, 3aKOHBI MOCJIEI0BAaTEIBHOTO U MapalieIbHOro
COEIMHEHMS] TMPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
UHAYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, ypaBHeHHE OWHIITEHHA st (oTorddexra,
3aKOH COXPAaHEHWsSl HHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
3JIEKTPUYECKOIO 3apsijia, 3aKOH COXpaHEHMsI MacCOBOI0 4HMcia, MoCTynaTel bopa,
3aKOH paJMOaKTUBHOIO pacnaja, pu 3TOM pa3inudaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULBbI, 0O0JacTH)
IPUMEHUMOCTH;

OTIpEEIATH HAMPABJICHNE BEKTOPA MHAYKIUHA MarHUTHOTO TOJIS IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa u cuibl JIopeHna;

CTPOMTb U OIUCHIBATh M300paKEHUE, CO3[aBAEMOE IUIOCKMM 3€pKaJIOM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI IO HCCICNOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSMBIX UM KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
(GopMmynupoBaTth mpoOieMy/3ajadyy M TUIOTE3Y Y4YeOHOro HKCIEpPHMEHTa,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOI0 00O0pYyAOBaHMS, MPOBOAUTH OMbBIT U
bopMyIHpOBaTH BHIBOJIHI,

OCYIIECTBIISTH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIE
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHU;

UCCJIeIOBAaTh 3aBUCUMOCTH (U3MYECKMX BEJIMYMH C MCIOJb30BaHUEM
OpSIMBIX W3MEPEHM: TpPU D3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (PHUKCHUPOBATH
pe3yNIbTaThl MOJTYYCHHON 3aBUCHUMOCTH (DU3MUECKUX BEIMYMH B BUAC TAOIHIl U
rpaduKoB, JeaTh BBIBO/BI [0 pe3yIbTaTaM UCCIIEJOBAHMS;

co0nroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAaHUI B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOM W MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemats pacuéTHblE 3aJaud C $BHO 3aJaHHONW (HU3MUECKOH MOJIENblo,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1aun
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoUMbIE NJisl €€ PELICHHs, TPOBOJUTh PAacUYEThl U OLEHUBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaueHus (PU3NUECKO BEIIUUUHBL;

pelaTh KaueCTBEHHBIE 3aJaUi: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO



LETIOYKY pACCYXJCHUW C ONOPOM HAa WU3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nuecKue IBICHUS;

UCIIONB30BaTh ~ MpPU  pPEIIEHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJIOTUU JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTaBICHUS YYEOHOW W HAyYHO-MOMYJSIPHOW MH(POPMAIINH, TTOTYYEHHON U3
Pa3UYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyIo HH(pOpMaIuio;

OOBSICHATh TPUHIMIBI JEUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3anuyaTh yCJIOBUS UX 0€30MaCHOTO MCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecredeHus: 0€30MacCHOCTH MpU OOpaIEHNH ¢ MPUOOpPaAMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJIi COXPAHEHUS 37I0POBbSI M COOJIOJIEHUS] HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KalOLEen Cpelie;

paboTaTh B Tpynme C BHINIOJTHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIBI, PalMOHATHHO pACHPENCNiTh OOS3aHHOCTH U
IJIAHUPOBATh AECATEIIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJ€KBATHO OLCHHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne n/m HaumeHoBaHue pa3nesioB u TeM KosanuyectBo yacos DJIEeKTPOHHbIE
NMPOrpaMMsbl Bcero KoHTpobHBI IIpakTHYeckun (uugposbIe)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3nKa 1 METObl HAYYHOT'O IMO3HAHUS 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf7
2
Wroro no pazaeny 2
Paszpen 2. MEXAHUKA
2.1 Kunematnka 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2
2.2 Jnnamuka 7 bubnuorexa [{OK
https://m.edsoo.ru/7f41bf7
2
2.3 3aKOHBI COXPAHEHUSI B MEXAHHUKE 6 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf7
2
Nroro no pazaeny 18

Pa3nea 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU 9 1 bubnuorexa LIOK
TEOpUH https://m.edsoo.ru/7f41bf7
2
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubnmoreka [JOK

https://m.edsoo.ru/7f41bf7



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

2

but6mmoreka [IOK

3.3 ArperaTHble COCTOSIHUSI BELIECTBA. 5
®dazoBbIe IEPEXOJIbI https://m.edsoo.ru/7f41bf7
2
Hroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DNIEeKTpOCTaTUKA 10 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf7
2
4.2 [TocTOAHHBIN 3JIEKTPUUYECKUI TOK. TOKH B 12 bubnuorexa [JOK
pas3iIuyHbBIX cpenax https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KITACC

Nen/m | HaummeHoBaHHWe pa3/iesioB H TeM KosaunuyectBo yacos DJIEeKTPOHHbIE
NPOrpaMMbl Bcero KoHTpobHBI IIpakTHYeckun (uudpossbie)
e padoThI e padoThI o0pa3oBaTesbHbIE
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruutHoe nose. IeKTpOMarHuTHas 11 1 3 bubnuorexa [IOK
WHIYKIUS https://m.edsoo.ru/7f41¢97
c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHu4ecKHe U 3JIEKTPOMArHuTHbBIE 9 1 bubnmuorexa [JOK
KoJieOaHus https://m.edsoo.ru/7f41¢97
c
2.2 MexaHn4ecKkue U 3J1€KTPOMArHUTHBIE 5 1 bubnuorexa [IOK
BOJIHBI https://m.edsoo.ru/7f41c97
C
2.3 OnTuka 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c97
c
Wtoro no pazaeny 24

Pazgen 3. OCHOBBI CHHEIIMAJIbHOM TEOPUU OTHOCUTEJILHOCTH

3.1 OCHOBBI crielMaIbHON TEOPUHU 4 1 bubmuorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97
c
Hroro no pasneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKHU 6 bubmuoreka [JOK



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

https://m.edsoo.ru/7f41¢97
c

4.2 Crpoenue atoma 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41¢97
c
4.3 ATOMHOE PO 5 but6mmoreka [IOK
https://m.edsoo.ru/7f41¢97
c
Hroro no pasneny 15

Paznesa 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPHU3UKU 7 bubnmnorexa [JOK
https://m.edsoo.ru/7f41c97
¢

Hroro no pazneny 7
Paznen 6. OGOBLIAIOLIEE IIOBTOPEHUE

6.1 O6o0maroree MOBTOPEHHE 4 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97
c

Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne Tema ypoka KoJunyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero KoHTpo/bHBI IIpakTH4eckn H3Y4YeHH uudposbie
e padoThbI e padoThbI | oOpa3oBaTe/ibHbIE
pecypchl
1 ®dusnka — HayKa O IIPUPOJE. 1 Bu6muoreka [JOK
HayuHnble MeTO1bI TO3HAHUSA https://m.edsoo.ru/ff0c32e2
OKpY aroIlero Mupa
2 Posnb 1 mecTo ¢puzuku B 1 bu6muoreka [JOK
(GhopMHpPOBaHUH COBPEMEHHOMN https://m.edsoo.ru/ff0c33e6
Hay4YHOU KapTHUHBI MUPA, B
MPaKTUYECKON JAEATEIbHOCTH JIFOIEH
3 MexaHn4eckoe JBUXEHHUE. 1 bubnuorexa [{OK
OTHOCUTENBHOCTh MEXAaHUUYECKOTO https://m.edsoo.ru/ff0c350
nBwkeHus. [lepemerenue, CKOpoCTb, 8
yCKOpEeHue
4 PaBHOMEpHOE TIPSIMOIMHEWHOE 1 bubnuorexa [JOK
JBYKCHUC https://m.edso0.ru/ff0c362
0
5 PaBHOYyCKOpEHHOE NPSIMOIUHENHOE 1 bubnuoreka [JOK
JIBIDKCHHC https://m.edsoo.ru/ff0c372¢
6 CBoOoiHOE MajeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuHneiiHoe 1BUXEHHUE. 1 bu6mmoreka [JOK
JIBr>KeHHE MaTepuaIbHON TOYKH 110 https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunun otHOcUTENbHOCTH [ anmuest. 1 but6mmoreka [IOK
NuepumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8



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

IIepseiit 3ak0H HproTOHA

[MoreHnmanpHas JHEPTHsl yIPYTo
ne(OpMHUPOBAHHOW TIPYKUHBI.
[ToTeHIManbHAsT SHEPTHS Teia BOIN3U

9 Macca tena. Cuna. [lpunuun bubmmorexa [JOK
CyIneprno3uiuu cuil. Bropou 3axkox https://m.edsoo.ru/ff0c3be8
Herorona 11t MaTepuanbHOW TOUKH

10 Tperun 3akon HertoToHa 1u1st bu6muoreka [JOK
MaTEpPHUAITBHBIX TOYEK https://m.edsoo.ru/ff0c3be8

11 3aKkoH BCEMHUPHOTO TsaroteHus. Cua bubmuoreka [JOK
TspKecTH. [lepBas kocMuueckas https://m.edsoo.ru/ff0c3d0
CKOPOCTh 0

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

13 Cuna tpenus. Koaddummenrt tpenus. bu6mmoreka [JOK
Cuna conpoTUBJIEHUS IPU IBUKEHUU https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU ra3e

14 [ToctynarenbHOE U BpaaTeabHOE bubnuorexa [JOK
JIBIDKEHHUE a0COJIFOTHO TBEPOTO Tea. https://m.edsoo.ru/ff0c41a6
MowmenT cusl. [lnedo cunbl. Ycnosus
paBHOBECHs TBEPIOIO Teja

15 HNmnynbsc MaTepuaibHOM TOUYKH, bubmmorexa [JOK
CHCTEMBI MaT€pUAIbHBIX TOYEK. https://m.edsoo.ru/ff0c43d
Nmrtynbe cuitbl. 3aKOH COXPaHEHUS 6
UMITyJibCca. PeakTuBHOE IBHKEHHE

16 PaboTa 1 MOIIIHOCTE CHJIBI. but6mmoreka [JOK
Kunernueckas sHeprus https://m.edsoo.ru/ff0c450
MaTepuaibHOW Touku. Teopema 00 2
M3MEHEHUU KUHETHUECKOW SHEPTHUU

17 [lorenumaneHas 3HEprUsl. bubmmnoreka [JOK

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

MOBEPXHOCTU 3EMIIH

18

[ToreHnManbHBIC U HETIOTEHIIUAIBHBIC
cuibl. CBsA3b pabOTHI
HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTUU CHCTEMBI Tell.
3aKOH COXpaHEHUS] MEXaHMYECKOH
SHEPTUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«HMccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHUEM MEXaHUYEeCKON SHEpPTUuu
TeJa Ha MIPUMEpPE PACTSIKCHUS
PE3UHOBOTO KI'yTa»

20

KonTponbhas paboTa 1o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

but6mmoreka [IOK

https://m.edsoo.ru/ff0c4b7
4

21

OcCHOBHBIE TIOJ0XKEHUS MOJIEKYIISPHO-
KHHEeTH4YecKol Teopuun. bpoyHoBckoe
nsmwkenue. Auddysus

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

22

Xapakrep IBUKEHHUS U
B3aMMOJCHCTBHS YaCTHUII BEIISCTRA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEN
W TBEPJIBIX TEI

23

Macca mounekyin. KonuuectBo
BenlectBa. [locTosiHHas ABoraapo

24

Tennosoe paBHOBecue. TeMmiepatypa
u e€ usMmepenue. Illkana remneparyp
Ilenbcus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

bubmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

CpeaHel KHHETUYECKOM dHEPI U
JIBU>KEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knaneiipona

https://m.edsoo.ru/ff0c511e

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
28 JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCHMOCTH MEXIY
napamMeTpaMu COCTOSHUS
pa3pexKEHHOr0 ra3an
29 H3omnporecchl B HI€aIbHOM ra3e U ux bubnmnorexa [JOK
rpaduueckoe MmpeacTaBiIeHIe https://m.edsoo.ru/ff0c570e
30 BuyTpenHss sneprus bu6mmoreka [JOK
TEPMOJMHAMUYECKOH CUCTEMBI U https://m.edsoo.ru/ff0c595
crocoObI e€ m3MeHnenusi. KonmnuecTBo 2
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOI'O UJI€aJIbHOTO
rasa
31 Bunael renonepenaun bubnmnoreka [JOK
https://m.edsoo.ru/ff0c5¢36
32 V nenpHas TEINIOEMKOCTD BEIECTBA. but6mmoreka [IOK
KonuuecTBo TemioThl npu https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHbIi
npoiiecc
33 IlepBrIil 3aKOH TEPMOAMHAMUKHU U €0 bubnmorexa [JOK
IIPUMEHEHHUE K U30IIpolieccaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTs nporieccoB B bubnuoreka [JOK
npupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOTMHAMHKH 0
35 [Tpunmun gevicteust u KII/] TermoBoi bu6mmoreka [JOK
MaIlHHBI https://m.edso0.ru/ff0c600a
36 Huxn Kapno u ero KIT[



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

37 DKonorndyeckue npoodaeMbl
TEIJIO3HEPTEeTUKU
38 Oo6o6maromuii ypok «MolteKysipHast bu6mmoreka [{JOK
¢uznka. OCHOBBI TEPMOANHAMUKID) https://m.edsoo.ru/ff0c693
8
39 KoHnTponbHas pabota 1mo teme bubnuorexa [JOK
«Monexynsipaas ¢puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»
40 [TapooGpa3oBaHue U KOHICHCALUS. Bbubnuoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b
6
41 AOcCom0THAS U OTHOCHUTEIIbHAS bubmuoreka [JOK
BJIAKHOCTh BO31lyxa. HachieHHbIi https://m.edsoo.ru/ff0c64d
mnap 8
42 Teepnoe Teno. Kpucrannuueckue u bubnuoreka [JOK
aMmopdHbIe Teaa. AHU30TPOITHS https://m.edsoo.ru/ff0c65f0
CBOMCTB KpUCTAJUIOB. JKujkue
Kkpuctawuibl. CoBpeMeHHbIE
MaTepHuabl
43 [lnaBnenue U KpUCTAUIU3ALMSL. bu6mmoreka [JOK
VYV nenpHas TEI0Ta MIaBICHUS. https://m.edsoo.ru/ff0c670
CyOimMmarnust 8
44 YpaBHEHHE TEIUTOBOTO OalaHca bubnuorexa [JOK
https://m.edsoo.ru/ff0c682
0
45 DneKTpu3anus Tei. DIeKTPUIECKUN bubnmnoreka [JOK
3apsa. [IBa BU1a SIEKTPUUECKUX https://m.edsoo.ru/ff0c6bcc
3aps0B
46 IIpoBOIHUKHY, TUATEKTPUKU U bu6mmoreka [JOK

MIOJIYTIPOBOTHUKH. 3aKOH COXPAHCHHUS

https://m.edsoo.ru/ff0c6bec



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

SJICKTPUYICCKOTO 3apsaia

47 B3aumopeuncTBue 3apsioB. 3aKoH bubmmorexa [JOK
Kynona. ToueuHbIn 2IeKTpUYECKUN https://m.edsoo.ru/ff0c6ced
3apsia

48 Harmnpsx€HHOCTB 2JIEKTPUIECKOTOo bubnuorexa [JOK
nons. [puHumn cynepno3uuuu https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKUX NoJien. JInHumn
HaIpPsHKEHHOCTU

49 Pabota cuit 371eKTpoCcTaTHIeCcKOro bubnmnorexa [JOK
nons. [lorenunan. Paznocts https://m.edsoo.ru/ff0c6£00
MOTEHITUAJIOB

50 IIpoBOIHHMKY U TUDTIEKTPUKH B bu6mmoreka [JOK
BJIEKTPOCTATHYECKOM IOJIE. https://m.edsoo.ru/ff0c701
JwusnexTpudeckas IpOHUIIAEMOCTD 8

51 DnekTpoemMkocTh. KonmeHncarop bubnuoreka [JOK

https://m.edsoo.ru/ff0c712
6

52 DIIEKTPOEMKOCTD IMJIOCKOTO bubnmnorexa [JOK
KOHJIEHCATOpa. DHEPrusi 3aps>KeHHOT0 https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa

53 JlabopaTtopHas pabota "U3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54 [TpuHIIMT AEHCTBUS ¥ IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIBHOTO
amnmnapara, CTpyHHOro nNpuHTepa.

DJNeKTpocTaTUYeCcKas 3alluTa.
3azeMiieHHE HIIEKTPONPUOOPOB

55 DNEeKTPUUECKUN TOK, YCIOBHUS €ro

cyuiectBoBaHusA. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Conporusnenue. 3akon Oma Jist
ydacTKa [enu

56 [TocnenoBarensHOE, MapaiebHOE, 0.5 bubmoreka [JOK
CMEIIaHHOE COEIUHEHNE https://m.edsoo.ru/ff0c740
MpoBOTHUKOB. JIabopaTopHas paboTa
«3yyeHune cMemanHoro COeIMHEHNs
PE3UCTOPOBY

57 PaboTta 1 MOITHOCTB 3NIEKTPUIECKOTO but6mmoreka [JOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0c783

8

58 3akon Oma 11 MOJTHOM (3aMKHYTOM ) 0.5 bubmmorexa [JOK
anekTpudeckoi nenu. Koporkoe https://m.edsoo.ru/ff0c7ae0
3ambikanue. JlaboparopHas pabora
«M3mepenune DJ1C UCTOUHMKA TOKA U
€ro BHYTPEHHEI0 CONPOTUBIICHUSD)

59 PesepBHblii ypok. KonTposiabHas bubnuorexa [JOK
pabota mo Teme "DaekTpoauHamMuka' / https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas nmpoBepounasi pabota

60 O06o6marmuii ypok bubnmnorexa [JOK
«DNeKTpoANHAMHKAY / https://m.edsoo.ru/ff0c88be
Bcepoccuiickas mpoBepouHasi pabota

61 DIIEKTpOHHAs TPOBOIUMOCTb TBEPBIX
METaJUIOB. 3aBUCHUMOCTh
CONPOTHUBIIEHUS METAJIOB OT
teMriepaTypbl. CBepXIpOBOIUMOCTh

62 DNEKTPUUECKUN TOK B BaKyyMe.

CBoMHCTBA JIEKTPOHHBIX ITYYKOB
63 [TonynpoBoaHUKH, UX COOCTBEHHAS U bu6mmoreka [JOK

pUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexona. [loamynpoBogHUKOBEIE

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

npudOpbI

64 DIIEKTPUUYECKUH TOK B pacTBOpax U 1 bubnmnoreka [JOK
paciiaBax 3JI€KTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
DIIEKTPONUTHYECKAS JUCCOIHAIIHS.

DIIEKTPOIIN3

65 DJIEKTPUUYECKUHU TOK B Ta3ax. 1 bubnuorexa [JOK
CaMOCTOSTENLHBIN U https://m.edsoo.ru/ff0c84ae
HECaMOCTOSITENIbHBIN pa3psaa. MoaHusl.

[Lmazma

66 DneKTpuuecKrue mpuOopkl U 1 bubmmoreka [JOK
YCTPOMCTBA U UX MPAKTUYECKOE https://m.edsoo.ru/ff0c86fc
npumeHenue. [IpaBuna TeXHUKH
0€30MacHOCTH

67 KoHTponbHas pabota 1mo teme 1 bubnuorexa [JOK
«2nekTpoctatuka. [locTostHHBIN https://m.edsoo.ru/ff0c8a8a
3IIEKTpUYECKUM TOK. TOokH B
Pa3IMYHBIX CPEeIax»

68 PesepBHelil ypok. O60o0IIaromuii ypok 1 bubnmnorexa [JOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne Tema ypoka KoJsnyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero KoHTpobHBI IIpakTHyeckn H3Y4YeHH nudposbie
e padoThl e padoThl 1 o0pa3oBaTe/bHbIE
pecypcsbl

1 ITocTosiHHBIE MAarHUTHI U UX 1 bubmuoreka [JOK
B3aUMOJIeiCTBHE. MarHuTHOE TOJIE. https://m.edsoo.ru/ff0c9778
BekTop MarHuTHON MHAYKIUH.
JIvHUM MarHUTHOM MHIYKIUU

2 MarauTtHoe 1ose NpoBOJHHKA C 1 bubnnorexa [HOK
TokoM. OnbIT Dpcrena. https://m.edsoo.ru/ff0c98fe
B3anmoneiicTBre NpOBOIHUKOB C
TOKOM

3 JlaboparopHas pabota «3yueHue 1 1 bubnnoreka [JOK
MAarHUTHOT'O IOl KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe

4 JlelicTBME MarHUTHOTO TTOJIS Ha 1 1 bubnuorexa [JOK
MIPOBOAHMK ¢ ToKOM. Cuiia Amnepa. https://m.edsoo.ru/ff0c9ac0
JlabopaTopHas pabota
«Hccnenosanue necTBU
IIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

5 JlelicTBME MarHUTHOTO TTOJIS HA 1 bubnmnoreka [JOK
JBIDKYIIYIOCS 3apSHKCHHYIO YaCTHILY. https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. PaGota cuiibt
Jlopenua

6 OnexTpoMaruuTHas UHAYKIMs. [ToTok 1

BEeKTOpa MarHUTHOM uHaykuuu. 3J1C
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

7 JIaboparopHas pabota bubnmoreka [JOK
«HccnenoBanue sIBICHUS https://m.edsoo.ru/ff0cal S0
AJIEKTPOMATrHUTHON UHIYKIIUNY

8 NunykTtuBHOCTD. SIBICHUE bu6mmoreka [IOK
camouHaykiuu. JIC caMOMHAYKIWH. https://m.edsoo.ru/ff0ca600
DHeprus MarHUTHOTO MOJIS KaTYLIKU
C TOKOM. DJIEKTPOMArHUTHOE T0JIe

9 TexHuueckue yCcTponuCcTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
3JE€KTPOMArHUTBHI, JIEKTPOABUTATENb,

YCKOPUTEJH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAS TIeYhb

10 O6o0maromuii ypok « MarHuTHOE bubnuorexa [JOK
rnoJjie. DIeKTPOMarHuTHas HHAYKIWSD) https://m.edsoo.ru/ff0cab82

11 KontponbHas paboTa nmo teme bubmuoreka [JOK
«MarHuTHoe 1moJje. https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHas WHAYKIIHSD)

12 CBoOOaHBIC MEXaHUYECKHE bubmuoreka [JOK
Kosebanus. ['apMoHnUYecKue https://m.edsoo.ru/ff0caf06
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHUH.

[IpeBpanienue 3neprun

13 JlabopaTopHas pabora
«MccnenoBanue 3aBUCUMOCTH
neproja MajbIxX KoJiebaHuii rpy3a Ha
HUTH OT JJTUHBI HUTU U MaCChl TPy3a»

14 KonebarenbHbid KoHTYp. CBOOOIHBIE bubmumorexa [IOK

JJIEKTPOMArHUTHBIC KOJeOaHus B
ujealbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaNOTHUS MEXKTy MEXaHUYECKUMU U

https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMArHuTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUA SHCPIUr B UACATIbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusAX. BbIHy X /1eHHbIE
MexaHudeckue kojedanus. Pezonanc.
BbIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE
KosebaHus

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0cbb86

17

IlepemenHbId TOK. CHHYCOUAIBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JIEWCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepenaya u notpedieHne
AIEKTPUUYECKOIN SHEPTUn

19

Y CTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTrypa ucnonb3oBaHus
JIEKTPO3HEPTUH B TOBCEIHEBHOU
KU3HU

21

MexaHu4yecKre BOJIHBI, YCIOBUS
pacnipoctpanenus. [lepuon. Cxopoctsb
pacipoCTpaHEHUS M JTHHA BOJTHEI.
[Tonepevnbie M MPOIOTBHBIC BOJTHBI

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ccas54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHUTHBIE BOJIHBI, UX bubnuorexa [JOK
cBOMCTBA U cKopocTs. [IIkana https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
24 [TpuHIIUTIBI paANOCBS3U U
TeneBusieHus. Pazsutue cpeacts
cBa3u. Pagnonokanus
25 Konrponsnas padora «Konebanus u bubnuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
26 [IpsimonuHEHOE pacnpocTpaHeHNe bubnnorexa [JOK
CBETa B OJHOPOJHOM Cpene. https://m.edsoo.ru/ff0cd350
Todeunblili ICTOYHHK cBeTa. JIyu
CBETa
27 OrtpaxeHue cBeTa. 3aKOHbI bubmuoreka [JOK
oTpaxkeHus ceera. [loctpoenue https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B TUIOCKOM 3€pKalie
28 [Ipenomnenue cera. [lonnoe bubmmoreka [JOK
BHyTpeHHee oTpaxeHnue. [IpenenbHbn https://m.edsoo.ru/ff0cd7{6
YIOJ1 [IOJIHOTO BHYTPEHHETO
OTpakKeHUS
29 JlabopaTtopHas paborta «M3mepenue bubmuorexa [JOK
MOKAa3aTeIIs MPETOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenune n300pakeHUi B bubmuoreka [JOK
nuH3e. Dopmyiia TOHKOH JIMH3BL. https://m.edsoo.ru/ff0cddle
VY BenuueHue IMH3bI
31 JlaboparopHast pabota
«HccnenoBanne CBONCTB
M300paXeHUH B IMH3AX»
32 Hucnepcus cera. CIoKHBIA COCTaB



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu

CBETa»

33 Nurtepdepennius ceta. udpakius bubnuorexa [JOK
cBeta. JlubpakunonHas pemeTka https://m.edsoo.ru/ff0ced22

34 [TonepedyHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTuueckue MpuOOPHI M YCTPOHCTBA
U YCJIOBUS UX 0€30MacHOro
MIPUMEHEHUS

36 ['panuubl npuMEeHUMOCTH bubnuorexa [JOK
KJIACCHYECKOW MexaHUKH. [locTynarsl https://m.edsoo.ru/ff0cf862
CIIELIMAIbHOU TEOPHUH
OTHOCHUTEIILHOCTH

37 OTHOCHUTENIBHOCTH OJJTHOBPEMEHHOCTH. bu6nmoreka [JOK
3amensieHre BpPEMEHH U COKpalIeHUE https://m.edsoo.ru/ff0cfa42
JUTUHBI

38 DHEeprusi ¥ UMIYJIbC PEISATUBUCTCKOU bubnmoreka [JOK
yacTulbl. CBS3b MACChI C SHEPTUEU U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl IIOKOS

39 Kontponbnas pabota «Onrtuka. bubnuorexa [JOK
OCHOBBI crielIUaIbHOW TEOPUH https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEJILHOCTHU

40 ®otonbl. opmyna [1nanka. DHeprus bubmuoreka [JOK
U UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6

41 OTKpBITHE U HCCIIEIOBAHUE bubnmnoreka [JOK
dororddexra. OnbiTe A. T https://m.edsoo.ru/ff0cffc4
CroneroBa

42 3akonbl poTtodddekra. YpaBHCHUE bubnuorexa [JOK

OwunmrerHa st potodrddexra.

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

«Kpacnas rpanuna» gorosddexra

43 Hasnenue ceera. OnbiTh [1. H. bubnmoreka [JOK
Jlebenera. XuMHUYECKOE JICHCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa

44 TexHn4uecKue ycTpoicTBa u
MPaKTUYECKOe MPUMEHEHHE:!
dhoToseMeHT, GOTOIATIHK,
conHe4Has OaTapesi, CBETOUO

45 Pemenue 3agad mo reme « 3J€MEHTBI bubmuoreka [JOK
KBAaHTOBOW ONTHUKH https://m.edsoo.ru/ff0d030

2

46 Mopenb aroma Tomcona. ONbIThI bubnuoreka [JOK
Pezepdopaa mo paccesHuIO 0-4acTHIL. https://m.edsoo.ru/ff0d091a
[InanerapHas MOJieTIb aTOMa

47 [Toctynatel bopa bubmuoreka [JOK

https://m.edsoo.ru/ff0d0afa

48 Nznyyenue u noriomenue GoToHOB bubnuorexa [JOK
IIpY IIEPEXO0E aTOMa C OJIHOTO YPOBHS https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Jpyrou. Buasl ciekTpos

49 BomnHoBEIE cBOMCTBA YyacTUIl. BOJIHEI bu6mmoreka [JOK
ne bpowuis. https://m.edsoo.ru/ff0d0Oca8
KopnyckynsipHO-BOTHOBOW Jyaiu3M.

CroHTaHHOE U BBIHYKJEHHOE
U3IIy4eHUE

50 OTKpBITHE paTu0aKTUBHOCTU. OTBITHI bubnuorexa [JOK
Pezepdopna mo onpenenennro https://m.edsoo.ru/ff0d0fd2
COCTaBa Pa/IMOAKTUBHOTO U3IIyYECHUS

51 CeorictBa anbda-, 6era-, raMmma-

H3JITYyYCHUs. Brusaue
PaaOaKTUBHOCTH HA JKUBBIC



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OpraHu3Mbl

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
N3oromel. Anbha-pacma.
DNEeKTPOHHBIW U IO3UTPOHHBIN OeTa-
pacnan. ['aMma-uznydyeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d116
2

53

DHeprusi CBSI3U HYKJIOHOB B sijIpe.
Snepubie peakuuu. SAnepHbid
peaktop. [Ipobnemsbl, mepCcrneKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI AIEPHOU
SHEPTEeTUKU

bu6mmorexa [JOK

https://m.edsoo.ru/ff0d135
6

54

OnemeHTapHbIe YacTULIbl. OTKpBITHE
MO3UTpOHAa. MeToIbI HAOTIOACHUS U

pEerucTpainru 3JICMCHTAPHBIX YaCTHUII.

Kpyrasiit cton «@yHaaMeHTanbHbIE
B3auMoJercTBus. EquHCcTBO
(bu3MYECKON KapTUHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Dtanbl pa3BUTUS ACTPOHOMMUH.
[IpukiiagHoe ¥ MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMUH. Bun
3B€3aHOrO0 HeOa. Co3Be3ausl, spKue
3BE3/Ibl, IJIAHETHI, UX BUAUMOE
npmxenue. ConHevHas cucTeMa

56

Counure. CoHeuHast akTUBHOCTD.
Hctounuk sHeprun CoJiHIla U 3BE311

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI [IABHOU
IOCJIeI0BATENbHOCTH. BHYTpeHHEE
cTpoeHue 3B€31. COBpeMEHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
spostronny CoJiHIa U 3BE3]



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

58

Muneunsin I[lyTe — Hama 'anakTuka.
ITonoxxenue n neuxenue CosHua B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B SAPAX TAITAKTHK

59

Bcenennas. Pa30oeranue rajakTHK.
Teopust bonbiioro B3peiBa.
PennkroBoe u3nydeHue.
MertaranakTuka

60

HepeI_I_ICHHBIe Hp06HeMBI ACTPOHOMUU

61

KonrpomnbHas pabora «D1eMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI»

62

O6o06maromuii ypok. Poib ¢usuku n
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIHMATbHOM 1
ATHUYECKOH cdepax NesaTeIbHOCTH
YeJnoBeKa

63

O60o6maromuit ypok. Pons u Mmecto
($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Posb
¢buznueckoil Teopur B GOpMUPOBAHUU
MpeACTaBICHUH 0 pu3ndecKon
KapTHHE MHpa

65

O6o6maromuii ypok. Mecto
¢u3nveckoil kKapTUHBI MHUpa B 001IEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O MIPUPOJIE

66
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAMOCBOEHUS
OCHOBHOM OBPA30BATEJBHOM IIPOTPAMMUBI

10 KITACC

Kon

NpoBepsIeMOro
pe3yJabTara

IIpoBepsiemble MpeAMeTHBIE PE3YIbTATHI OCBOEHHsI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CPeTHET0 001IIero 00pa3oBaHusI

10.1

JleMoHCTpUpOBaTh Ha MpuUMeEpax pojdb U MecTo (U3UKH B
(GbOopMHpPOBAaHUN COBPEMEHHON HAayYyHOW KapTHUHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM, B IIPAKTUYECKOU EATEIbHOCTH

Jronen

10.2

Y4uTHIBaTh TPAHUIBl IPUMEHEHUS U3YUEHHBIX (QU3NYECKUX MOJEIEH:
MaTepuaibHasl TOYKAa, MHEpIHaJbHAas CHCTEMa OTCY€Ta, abCOIIOTHO
TBEPOE TEJO, UACAIBHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYEUHBIM DJICKTPUYECKUN 3apsif, — IpPHU pELICHHUU

(dbu3nIecKuX 3a1aq

10.3

PacniosnaBate usndeckue siBiaeHUs (POILECCH) U OOBSICHITH UX HA
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISPHO-KUHETUYECKOH TEOpUHU
CTPOGHHS BeIIeCTBA U  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJMHENHHOE JBUJKEHHE, CBOOOJHOE MaJeHue
TeJN, JBW)KCHHE IO OKPYKHOCTH, WHEPIUs, B3aUMOJICHCTBUE TeI;
muddysusi, OpOyHOBCKOE IBIIKEHUE, CTPOCHHE IKUAKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHe 00bEéMa Tel TMpU  HarpeBaHUU
(oxmakeHnn), TEIUIOBOE paBHOBECHE, HCIApeHWe, KOHICHCAIHS,
IJIaBJICHUE, KPUCTAJUTM3alUs, KWIIGHHE, BJIAKHOCTh BO3/yXa,
MOBBIIICHNUE JABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPHITOM COCY/IE,
CBA3b MEXJIYy IlapaMeTpaMH COCTOSIHMSI Tra3a B M30MpOleccax;

OJICKTpU3aluA TCI, B3aI/IMOI[eI\/'ICTBI/IG 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBUKCHHE, WCIONB3Ys (PUINISCKUE
BEJIMYUHBI: KOOpPJIMHATA, MYTh, MEPEMEUIEHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CWIa, WMIYJbC Tejla, KUHETUYeCKas DJHeprus,
MOTEHLIMAJbHAsl DJHEpPrusi, MeXaHudeckass paboTa, MeXaHWYecKas
MOIIHOCTh; TIPU OMUCAHUH MPABUIBLHO TPAKTOBATH (PM3HMUECKUN CMBICIT
WCIONIb3YEMBIX BEIWYHH, MX O0O3HAUeHUS M EIUHUIbI, HAXOAUTh
(hopMyIIbI, CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMYUHY C JIPYTUMU

BEiIn4YnHaMun

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOIICTBA TE€I U TEIJIOBLIC

SABJICHUA, HCIIOJB3YyA (I)I/ISI/I‘IGCKI/IG BCIMYMHBI: [OA4BJICHUC TIasa,




TEMIepaTypa, CpEeAHssl KHUHETUYECKas DJHEPrus XaoTHYECKOIro
JBYOKCHHSI MOJIEKYJ, CpEIHEKBaJpaTH4YHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs OHeprus, pabora Tasa,
KOA(PUITMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JIBUTATENsS, IpHU
ONHUCaHUU MIPaBUIILHO TPaKTOBATh busnyeckuit CMBICIT
UCTIONIb3YEMBIX BEJIMYHMH, UX OOO3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyITbI, CBSI3BIBAIOIINE JAaHHYIO PU3UUIECKYIO BEIIMYHHY C APYTUMHU

BCIIMYHUHaAM

10.6

OnuceiBaTh M3y4YEHHBIE DJJIEKTPUUECKHUE CBOMCTBA BELIECTBA U
ANEKTpUYECKUE  sBIIEHUS  (MPOLIECCHI), HCMONB3Yysl  (U3HUECKUe
BEJTUYMHBIL: JNEKTPUYECKUN  3apsl, AIIEKTPUYECKOE  TOJIE,
HanpspKEHHOCTh  MOJIS, IOTEHLMAJ, Pa3HOCTh IOTEHUUANOB; IIpU
OMKCAaHUU MPABUIBLHO TPAKTOBATh (PHU3UUECKHUI CMBICI UCHIOIB3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOLIME JAHHYIO (U3MUECKYI0 BEJIUYMHY C JIPYTUMHU

BEIn4YnHaMun

10.7

aHAM3UpOBaTh (PU3MUYECKHE TMPOLECCHl M SBICHMS, HUCIONb3Ys
(bu3nyecKkre 3aKOHbI ¥ MPUHIIUIIBI: 3aKOH BCEMUPHOTO Tarotenus, 1, 11
n III 3akonbl HprOTOHA, 3aKOH COXpaHEHMsS] MEXaHUYECKOM DHEPIHUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IIPUHLHUI CYNEPIO3ULUN CUJI, IPUHLUII
paBHOIIpaBUsA  MHEPLUUAIbHBIX CHUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUs BEIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpPEeIHEW KHHETHYECKOM SHEpPruu TEIUIOBOTO ABMKEHUS MOJIEKYJ C
aOCOIOTHON TeMIiepaTypoid, TEepBBI 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHUs JJIEKTPUYECKOro 3apsnaa, 3akoH KysoHa; mpu 3ToMm
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpQ)KEHUE U yCIIOBHS (TPAHUIIBI, 00JIACTH) IPUMEHHUMOCTH

10.8

OOBSCHATh OCHOBHBIC MPHUHIIMIBI JEHCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuaTh YCIOBUS UX 0€30MacHOro

HCIIOJIBb30BaHUA B HOBCCHHCBHOP'I KHU3HHU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIIAOBAHNI0 (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIPU
3ToM (opmynHpoBaTh mHpodieMy (3a4ady) U THUIOTE3y Y4eOHOro
OKCHEPUMEHTa,  COOHMpaTh  YCTaHOBKY W3  MPEIOKEHHOTO

000pyI0BaHUs, MPOBOAUTH OMBIT M (HOPMYITUPOBATH BEIBOIBI

10.10

OCYI_LIGCTBJI}ITB npiaMbIC W KOCBCHHBLIC H3MCPCHUA (bHSI/ILIeCKI/IX
BCIIMYHH, IIpU 3TOM BLI6I/IpaTB OIITHUMAJIbHEIN CII0CO0 HU3MCPCHUA U

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKHN HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEJIMYMHAMHU C




WCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHHM; MpPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUPOBATh pPE3yJbTaThl TOJYYCHHOW 3aBUCHUMOCTH
(bUBUYECKUX BEJIMUMH B BUJE TAOMUIl U TpaduKOB, JEIaTh BHIBOJBI 11O

pe3ysibTaTaM UCCIIEI0BAHUS

10.12

CobmomaTe  mpaBmia  0€30MacHOTO  TpyJda TpU  MPOBEICHUU
HCCIAEAOBaHMN B  paMKaX yd4eOHOTO DJKCIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOM M MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYI0BAHUS

10.13

Pemarp pacuérHbie 3aaul ¢ SBHO 3aJaHHON (U3NYECKOW MOJEIBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI W TIPHUHIIMIIBI, HA OCHOBE aHaJIM3a
YCIOBHSL  3a7a4yd  BBHIOMpAaTh  (U3UYECKYIO MOJENb, BBIICTATH
(busznyecKkre BEIWYUHBI U (POPMYJIIbI, HCOOXOAUMEBIE IS €€ pelIeHus,
MPOBOJIUTH PAcUEThl U OLEHUBATH PEATbHOCTh MOJTYYEHHOTO 3HAYEHUS

(bu3nyecKoil BeITUYUHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a/1a4H: BBICTPANBATH JIOTUYECKH
HENPOTUBOPEUMBYIO LEMIOYKY PACCYX IAEHUW C OMOPOM HA U3YYCHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (bI/I3I/I‘lCCKI/Ie SABJICHUSA

10.15

Hcnonb3oBaTh NOpU  pELIEHMHM Yy4eOHBIX 3a7ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TIOMCKAa, CTPYKTYpUPOBAHUSA,
UHTEPIIPETAllMM U TIPEJCTABICHUS Y4eOHOH M Hay4HO-NONYJISIpHOU
uHGOpPMaLUY, TOTYYEHHOW M3 pa3IMYHBIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMAIIHIO

10.16

[IpuBoauTe mpHUMEpHl BKJIaJa POCCUHCKHUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHH

10.17

Hcnonp30BaTh TeOpeTHYEeCKHe 3HAHUS TO (DU3MKE B TOBCEIHEBHOU
YKU3HH JJ1 o0ecrieueHus: 0€30MacHOCTH MpU OOpallleHnH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBaMH, Ul COXPaHEHUS 310pPOBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTUYCCKOI'O IMOBCACHUS B Oprxca}omeﬁ cpeae

10.18

PaGoTaTh B rpynmne c BBIMOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBAaTh  pabOTy  TIpPyNIbl, palMOHAJIBHO  PacHpPEesaTh
00s3aHHOCTH M IUIAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJIeKBaTHO OILICHMBATh BKJAJ KaXXJOT0 W3 YYaCTHUKOB

TPYIIIBI B pelIEeHnEe paccMaTpUBaeMOM MpooOieMbl

11 KIIACC

\ Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOI




NpoBepPsIeMOro
pe3yJabTarta

o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeiHero 001ero oopa3oBaHus

11.1

JIeMOHCTpHpOBAaTh Ha TMpHMEpPax poiib W MeCcTo (U3MKH B
(bopMHpPOBaHUN COBPEMEHHON HAayyHOW KapTHUHBI MHpPA, B Pa3BUTHU
COBPEMEHHOW TEXHMKH M TEXHOJIOTMH, B IPAKTUYECKON NEATEIbHOCTH

JOJIeH, IeJIOCTHOCTD U €AMHCTBO (PM3UYECKOM KapTUHBI MUpa

11.2

Y4YuTBHIBaTh TPAHULIBI IPUMEHEHHSI U3YYEHHBIX (PU3UUECKUX MOJIEICH:
TOYEUHBIN IEKTPUUECKUN 3apAl, sAepHas MOZECIb aTOMa, HYKJIIOHHAs

MOJCJIb aTOMHOTI'O s/ipa IIpu pCIICHUN (bl/ISI/I‘leCKI/IX 3aJa4

11.3

Pacnio3znaBathe ¢uznueckue sBICHUS (MPOLECChl) U OOBSACHATH MX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJAMHAMHKHA W  KBAaHTOBOM  (DM3UKU:
JJIEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOe  JEUCTBHS  TOKa, B3aUMOJICHCTBHE MarHuTOB,
ANIEKTPOMAarHuTHasT WHAYKLHWSA, JEMCTBME MAarHUTHOTO IIOJIs1 Ha
IIPOBOAHMK C TOKOM W JBIKYIIMHCA 3apsii, AJIEKTPOMAarHUTHBIE
KosebaHus U BOJHBI, MPSIMOJIMHEIHOE pacnpocTpaHEHUE CBeTa,
OTpa)KeHHEe,  IpeloMIIeHHe, UuHTeppepeHuMs, Audpakuus U
MoJIIpU3alusl CBETa, JAUCIEpPCHs] CBeTa, (POTOIIEKTpUUECKUN >PPeKT
(poroaddexr), cBeTOBOE MaBlIeHUE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToOMa BOJOPOJAA, €CTECTBEHHas M  HCKYCCTBEHHas

PaauoOaKTUBHOCTD

11.4

OnwuceiBaTh W3ydYeHHBIE CBOICTBa  BemIeCTBa  (DIIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKUE, MEKTPHUECKYIO MPOBOJUMOCTh Pa3IMYHBIX
cpeda) M DJIEKTPOMAarHuTHBIE SABJIEHHS (TPOLIECCHI), HCMONb3Ys
¢u3nueckne  BEMUYMHBL:  JJNEKTPUYECKHH  3apsii, cuila  TOKa,
JNIEKTPUYECKOE  HAIMPSHKEHUE,  DIIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocTh moteHumanos, J/IC, pabora TOka, MHAYKLIHS MarHUTHOTO
noist, cuina Awmmepa, cuiaa JlopeHIa, HHIYKTUBHOCTH KaTYILIKH,
SHEPTHs ANEKTPUYECKOTO M MAarHUTHOTO IOJIeH, TMEepHoJ M YacToTa
KosieOaHmii B KoJe0aTeIbHOM KOHTYpE, 3apsi U CHjla TOKa B IpOIecce
FapMOHMYECKUX  3JIEKTPOMArHUTHBIX KoJie0aHuH, ¢dokycHoe
paccTosHME M ONTHYECKas CHJa JIMH3bI, MPU OMHCAHHH NPABHIBHO
TPAaKTOBaTh (PU3NYECKUII CMBICI HCHOJB3YEMBIX BEIMYMH, HX
0003HAYeHHS W EIUHMIBI, YKa3biBaTh (OPMYJIBI, CBS3BIBAIOIINE

JTaHHYI0 (PU3HUECKYIO BETUUMHY C IPYTHMMHU BEIIMYMHAMHU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U ITPOLECCHI, UCIIOJIb3Ys
(1)I/ISI/I‘IeCKI/Ie BCIIMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrUd W UMIIYJIBC (bOTOHa, nepuona

nojgypaciiaaa, OSHEprusgs CBA3M AaTOMHBIX AACP, MNpU ONHUCAHUU




MPABUJIBHO TPAKTOBATH (PU3NYECKUI CMBICT UCIIOJIb3YEMbIX BEJIINYHH,
ux 0003HAYEeHUs M €AMHMIBI; YKa3bIBaTh (POPMYJbI, CBS3bIBAIOIINE
JaHHYI0 (PU3NYECKYIO0 BEIUUYHMHY C APYTUMHU BEIMYMHAMU, BBIYUCIATH

3HaUYeHHUE (PU3NIECKON BETUIHHBI

11.6

Ananu3upoBaTh (U3MYECKHE TMPOLECCHl W SBJICHUS, HCHONb3YS
¢buznueckue 3aKOHbBI M NOpUHOUNBL  3akoH Owma,  3aKOHBI
MOCTIEIOBATEIPHOTO W TAPaUIeIBHOTO COCIMHEHUS IPOBOIHUKOB,
3akoH JIxoyns — JleHna, 3aKOH AJIEKTPOMAarHUTHON MHIYKLHH, 3aKOH
NPSMOJIMHEHHOTO paclpOCTPaHEHUs! CBETa, 3aKOHBI OTPAKEHUS CBETa,
3aKOHBI  TPENOMJICHUS  CBETa, ypaBHEHHWE ODWHINTeHHa  AJA
dboToadderra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH COXPaHCHHS
UMIyJIbCA, 3aKOH COXPAaHEHHUS JJEKTPUUYECKOTO 3apsja, 3aKOH
COXPAaHEHHUsT  MaccoBOrO  4YHMCNIa, IMOCTydarel  bopa, 3akoH
pPaIMOAaKTUBHOIO pachajga; MpU DJTOM pa3iuyaTh CIIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBHIPAKEHUE M YCIOBUS

(rpanu1Bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,[[CJI}ITB HAIlpaBJICHUC BCKTOPA HWHAYKIUHW MArHUTHOI'O I10JIA

IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

CtpouTh ¥ ONHCHIBATH H300paKEHHE, CO3[1aBAEMOE IUIOCKUM

3€pKajiOM, TOHKOW JIMH301

11.9

BhINOMHATE SKCIIEPUMEHTHI IO HCCIEA0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C UCTIOJIB30BAHNUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MpH
sToM (dopmyaupoBaTh TMpoliemMy (3amady) M THUIOTE3y Yy4eOHOTO
DKCIIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY U3  NPEIOKCHHOTO

O60py,I[OBaHI/I$I, IIPOBOAUTH OIIBIT U (bOpMyHHpOBaTL BBIBObI

11.10

OcylecTBIATh TMpsIMbIE U KOCBEHHbIE M3MEPEHUs (DU3HUECKUX
BEJIMYHH; TIPH ITOM BBIOMpATh ONTUMAIBHBIN CIIOCO0 W3MEpPEeHHS U

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKN HOFpCLLIHOCTCﬁ I/IBMGpGHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKHX BEJUYUH C HCIIOJIb30BAaHHEM
OpsIMBIX ~ M3MEPEHHH; IPU OTOM KOHCTPYHPOBAaThb  YCTaHOBKY,
(bUKCUpPOBATh pE3yNbTaThl TOJIYYCHHOW 3aBHCHUMOCTH (DU3MUYECKHX
BEJIMYHUH B BUJE TaOnuIl U rpaduKoB, enaTh BBIBOABI MO pe3yJibTaTaM

HCCIICOAOBaHUA

11.12

CoOmromaTe mpaBmia 0Oe€30mMacHOro Tpylda TMpH  TPOBEACHHUH
UCCIIEIOBAaHUH B paMKax y4eOHOTO OJKCIEpPUMEHTa, Yy4eOHO-
HCCHGHOB&TGHBCKOﬁ u HpOGKTHOI\/'I JACATCIIBHOCTH C HCIIOJIB30BAHHUEM

U3MEPUTENbHBIX YCTPOUCTB U 1a0OPATOPHOTO 000PYNOBAHUS

11.13

Pemate pacuérHple 3aauu ¢ SBHO 3aJaHHON (U3MYECKOW MOJENbIO,

HCIIOJIb3YyA (1)I/I3I/I‘-ICCKI/IG 3aKOHbl W MNPUHOUIIBI; Ha OCHOBC aHajin3a




yCIOBHSA  3aJaud  BbIOMpaTh  (U3MYECKYI0 MOJENb, BBIIEIAThH
¢buznyeckrue BENMUYUHBI U (POPMYIIbI, HEOOXOAUMBIE Ui €€ pelieHus,
MIPOBOAUTH PACUEThl U OL[EHUBATh PEATIbHOCTH MOJIYYEHHOTO 3HAUYEHUs

(bu3HUECKOi BETMINHBI

11.14

Pemarpr  kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LIETIOUKY PACCYKICHHUI C OMOpoil Ha M3yuYeHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U q)nznqecxne SABJICHUS

11.15

Hcnonp3oBaTh TpU  peHIeHHHM y4eOHBIX 3a7ad  COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJIOTUM JUI TOMCKA, CTPYKTYpUPOBAHUS,
MHTEpHpeTallud M NpPEeACTaBICHUs Y4eOHOW M Hay4YHO-TOMYJISIpHON
nH(pOpMaLMY, MOJYYEHHON U3 Pa3IMYHbIX MCTOYHUKOB; KPUTHYECKU

aHAJM3UPOBATh MOyyaeMylo HHPOPMAITUIO

11.16

OOBSICHATH IMPUHIUIIBL JIefCTBUSA MalllvH, HpI/I60pOB 1N TCXHHUYCCKHUX
YCTpOﬁCTB; pasjimiatb YCJIOBHUA HX 0€30IacHOTO HCIIOIL30BaHUSA B

NOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pasBUTUC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonb3oBaTth TeopeTHdecKue 3HaHUSA MO (U3UKE B IMOBCEIHEBHOU
KU3HM JJ1 o0ecriedeHus: 0€30MacHOCTU MpU OOpallleHUH ¢ IpudopaMu
U TEXHUYECKUMM YCTPOMCTBAMHM, JUISI COXPAHEHHUs 3/I0pOBbs U

COOJIOICHHS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYKarollel cpene

11.19

Pabortarh B rpymnme ¢ BBIIOJIHEHHEM DPA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbI,  palMOHAIBHO  paclpeessTh
00s53aHHOCTM M IUIAHMPOBATh JIEATENILHOCTh B  HECTaHJIapTHBIX
CUTyalUsX, aJeKBATHO OLEHMBAThb BKJIAJ KaXKIOr0 M3 Y4YaCTHUKOB

IpYMIIbI B PELLIEHUE paccMaTpUBaeMOi PoOIIeMBI




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon
pa3jaen
a

Koxa npoBepsiemoro
3JIeMEHTa

IIpoBepsieMble AJIeMEHTHI COAePKAHUS

OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHU A

1.1

®uzuka — Hayka o mnpupoje. Hayunbie
METO/bI MTO3HAHUSI OKpY:Katomiero mupa. Posb
JKCIIEPUMEHTa M TEOpUH B  Ipoliecce

MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (pU3HKe

1.2

MopenupoBanue (PU3NUECKUX SIBJICHUH U
npotieccoB. Hayunble runoressl. Ousnueckue
3aKOHBl U TEOpUHU. ['paHUIBI MPUMEHUMOCTHU
buznueckux 3aKOHOB. [TpuHIHT
cootBeTcTBUs. Ponp u Mecto usuku B
(dhopMUpoBaHUH COBPEMEHHOM HAay4YHOU
KapTHHBI MHpa, B MIPAKTUYECKON

JeITeIbHOCTH JII0JICH

MEXAHHKA

2.1

##HPar#KITHEMATUKA

2.1.1

Mexanudueckoe aBrkeHue. OTHOCHUTEIHHOCTE
MEXAaHHNYECCKOI'o ABUXXCHUS. CI/ICTeMa OTC‘-IéTa.

Tpaektopust

[lepemerienue, cKOpOCTh (CpeHss CKOPOCTH,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHUaTbHOM TOYKH, UX MPOCKIMH Ha OCU
CUCTEMBbI KOOpJUHAT. Cnoxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBKECHUE. I'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOPEHHUH, Iy TH u NIEPEMEILICHUS

MaTepHaHBHOﬁ TOYKH OT BPEMCHU




CBobOogHOe nazieHue. Y CKOpeHrne CBOOOIHOTO

naacHus

KpuBonuneiinoe nBuxkeHue. PaBHOMepHOE
JNBWKEHWE  MaTEepUAJIbHOW  TOYKH IO
OKPY’>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOPOCTb. [Tepuon u 4acToTa.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

Texanueckue YCTpOWCTBA: CIIUJIOMETD,
JIBIKCHUE CHapsOB, LEIHBIE U PEMEHHBIC

nepenayn

IIpaxTuueckue paloTHI. N3mepenue
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOLICHUS MEXKAY IYTAMH, IIPOUAECHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHBIE  PaBHBIC
IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JB)KEHUU C HAYAJIbHOW CKOPOCTHIO, PaBHOM
Hyo. V3ydyeHne ABMKEHUS IIapUKa B BA3KOU
KHUIOKOCTH. I/IsyquHe JBUXXCHUSA TCJa,

6p0H.IeHHOFO TFOpHU30HTAJIBHO

2.2

#iPartH## INUHAMUKA

2.2.1

ITpuHnHn OTHOCHUTEIILHOCTH lNanunes.
IlepBeiii 3akoH HeroTtona. HMHepuuaibHble

CHCTEMEI OTCUYETA

222

Macca tena. Cuna. [IpuHnun cyneprno3unuu

CHII

223

Bropoii 3akoH HproTOoHa 111 MaTepualbHON
TOYKM B WHEPLUUAIBHON CHCTEME OTCUETa
(UCO). Tperuit 3akon Hprorona s

MaTCPpHUAJIbHBIX TOYCK

224

3aK0H BCEMHPHOTO TATOTeHUs. CHiia TSXKECTH.

HepBaﬂ KOCMHYCCKAA CKOPOCTD. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJBXKEHUSI W  CHJla  TPEHUS  IOKOS.
Kosddunment tpenus. Cuna conpoTHBICHUS

IIpU ABMKCHUU TEJIa B )KUAKOCTH HJIM I'a3C




2.2.7

HOCTyHaTeHLHOG " BpalaTCIIbHOC IBUKCHHUC

a0COJIIOTHO TBEPAOTO TeTa

2.2.8 MOMEHT CHIIbI OTHOCHUTEIBHO OCH BpALICHUS.
[Inedo cuibl. YcnoBHs paBHOBECHS TBEPIOTO
tena B UCO

229 TexHuueckue  yCTpoOMCTBA:  NMOAIINITHHKM,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [IpakTuueckue pabotsl. M3ydenne nBrxeHus

Opycka 10 HAaKJIOHHOM TIJIOCKOCTH MOJ
neilcTBueM Heckonbkux cui. MccnenoBanue
3aBUCHUMOCTH CWJI YNIPYTOCTH, BO3HHUKAIOIIMX
B nehopMHUpYEeMON TPYXKHUHE W PE3UHOBOM
oOpasuie, OT BEIMYMHBI MX JAedOpMalHH.
HccnenoBanue yciioBuid paBHOBECHS TBEPIOTO

TCJla, UMCIOIICTO OCh BpalliCHUA

23 #i#H#Par##3AKOHbI COXPAHEHU S B MEXAHUKE

23.1 NMnynec MarepuanbHONM TOYKH, CHCTEMBI
MaTepuagbHBIX ToueK. MMiynbc cuiabl u
U3MEHEHUE UMITYJIbCa Tella

232 3akoH coxpaHenuss ummyisca B HCO.
PeakTuBHOE ABM>KEHNE

233 Pa6ora cubl

234 MoniHoOCTh CHJIIBI

2.3.5 Kunernueckast sHeprusi MarepragbHON TOUYKH.
Teopema 0 KHHETUYECKOW YJHEPTUU

2.3.6 [lorenunanbHas sHeprus. IloTeHiuanbHas
SHeprus yIpyro nepopMHUpPOBaHHON
npyxuHsl. lloreHuumanbHas »sHeprus Tena
BOJIN3M OBEPXHOCTHU 3eMIIN

2.3.7 [loTeHunanbHble U HEMOTEHIMAIbHBIE CHUJIBL.
CBs3b pabOThl HEMOTEHUHUAIBHBIX CHI C
HU3MEHEHHUEM MEXaHUYECKOM SHEPTUuu
CHCTEMBI TeJl. 3aKkoH COXpaHEeHHUS
MEXaHUYECKON IHEPTrUn

2.3.8 VYupyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuyeckue ycTpoHCTBa: JBUIKEHHE pPaKeT,




BOJOMET, KOIIEP, IPY>KUHHBIN ITUCTOJIET

2.3.10

[Ipaktuueckue paboThl. M3yuenue cBs3u
CKOpPOCTEM TeJl IIpU HEynpyroMm yjaape.
UccnenoBanue CBA3M  pabOTBI  CHJIBI €

W3MEHEHHEM MEXaHMYSCKOM OHCPTHUHU TCJIa

MOJIEKVYJISAPHA A ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#i##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOUW TEOPUI

3.1.1

OcHoBHbIE MOJIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH. bpoyHoBckoe
neuxenue. ludoysus. Xapakrep ABMKEHUS U

B3aMMOJCHCTBHUS YaCTHUI] BEIeCTBa

Mogenu CTpoeHHMs Ta30B, XKHUAKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIECTBA HA OCHOBE ATHX MOJIeICH

Macca MOJICKYIJIL. Komunuecto BCIICCTBA.

[Tocrosunas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana temneparyp Lenscus

Mopnens  upeanpHoro  raza.  OcHoOBHOe
ypaBHEHUE MOJIEKYJIIPHO-KNHETHYECKON

TCOPHHU UJCATIBHOI'O I'a3a

AOcosroTHast TeMIiepaTypa Kak Mepa cpeaHen
KMHETUYECKON HEPruu TEIJIOBOTO ABUKEHUS

yactul rasa. [Ikama remnepatyp KenbBuna

VYpaBuenne Knanelipona — MeHzeneesa.

3akoH /lampToHA

I"a30BbIC 3aKOHEI. HSOHpOL{CCCH B 1ACAJIbHOM
ra3c¢ C IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, U30X0pa, n306apa

Texanueckue YCTpOWCTBA: TEPMOMET,

OGapometp

3.1.10

[IpakTuueckue pabotbl. M3mepeHue wmacchl
BO3[yXa B KJIacCHOW KoMHare. MccinenoBanue
3aBUCUMOCTH MCKAY IMapaMEeTpaMu COCTOAHUSA

Pa3pCIKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJAMHAMUKN




3.2.1

TepmoauHamuueckass cucreMa. BHyTpeHHss
SHEPTUsl TEPMOJWHAMMYECKOM CHUCTEMBI U

CcocoObl €€ N3MEHEHUS

322

KonuuectBo Temnotel u pabota. BHyTpeHHss

OHEPIHUA OAHOATOMHOI'O UACAJIBHOTO Ir'a3a

3.23

Bunapl Temomepenadyu: TEMIONPOBOJIHOCTb,
KOHBEKLHUS, U3ayueHue. TermnoéMKocTh Tena.
ViaenrHAs TEINIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPU TCTUJIOTICpCaauc

3.24

[IepBb1it 3aK0H TepMoauHaMUKU. [Ipumenenne
IIEPBOTO 3aKOHa  TEPMOAUHAMUKHU K
n3onpoueccam. ['paduueckas uHTEpIpeTanus

paboTsI raza

3.25

TenmoBble MamuHbl. [IpuHUMOBL  AEHCTBHS
TEIUIOBbIX MamuH. [Ipeobpa3zoBaHusi sHEepruu
B TemioBblXx MammHax. Koadduuuent
nonesHoro  geiictBus  (mamee —  KIL)

terioBoit mamuHel. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJIAMHAMUKH.
HeoOpatumocTs mpoueccoB B HIPUPOJE.
Temunosle JBUTATEIIHN. OKOoJI0rH4ecKue

MPOOJIEMBI TETIJIOIHEPTEeTUKU

3.2.7

Texuuueckue YCTPOMCTBA: JBUTATENb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIbHUK, KOHAUTTUOHECD

3.2.8

[IpakTrdyeckue padboTsl. M3mepenue yaenpsHoOM

TEINIOEMKOCTH

33

##HPar### AI'PEIATHBIE COCTOSAHUA BEHLIECBA. ®A30BBIE

INEPEXO/IbI

3.3.1

[TapooGpa3oBanue u koHaeHcauus. Mcnapenue
u KUIICHUE. VY nenbHas TEmI0Ta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphI

KHIICHHUA OT JaBJICHUA

332

AOconioTHAsE M OTHOCHUTENbHAS BIIAXKHOCTH

Bo3ayxa. Hacelennslii nap

333

TBépnoe TEJIO. Kpucrammueckue u




amopHbie Tema. AHHM3OTPONHS  CBOMCTB
KpHCTAJJIOB. Kunkue KPUCTAJUIBL.

COBpCMCHHBIC MaTCpHraJIbl

334

[InaBneHve W KpucTammusauus. YaenpHas

TCILJIOTA IIJIaBJICHHA. Cy6J’II/IMaI_II/IH

3.35

YpaBHeHuUE TEIJIOBOTO OaaHca

3.3.6

TexHudyeckue yCTpPONCTBA: TUIPOMETP U
MICUXPOMETP,  KaJOpUMETp,  TEXHOJIOTUU
IIOJIy4E€HHUSI COBPEMEHHBIX MaTepHaoB, B TOM

YHUCJIC HAHOMATCPpHAJIOB, U HAHOTCXHOJIOTNH

3.3.7

IIpaxTueckue paboTHI. N3mepenue

BJIQ)KHOCTH BO31YyXa

OJIEKTPOAMHAMUKA

4.1

###HPartH## O JIEKTPOCTATUKA

4.1.1

Onekrpu3anus Tea. JIeKTpudecKuil 3apsan. Jsa

BUAA SJICKTPHUYCCKUX 3apsa10B

HpOBOI[HI/IKI/I, AUDJICKTPUKU u

IIOJIYITIPOBOTHUKH

4.1.3

3akoH COXPAHCHUA JJICKTPUICCKOI'0 3apdaa

4.1.4

B3aumopeiictBue 3apsanoB. 3axkon Kymnona

4.1.5

DneKTpUUYECKOE oJe. Hanpsxéanocts
3JIEKTPUYECKOIO T1OJIA. ITpuHmn
Cynepnosuuuu. JIMHMM  HanpsHKEHHOCTH

QJICKTPHUYCCKOTO I10JIA

PaGora cun QJICKTPOCTATUYCCKOI'0  ITOJIA.

Tlorenuuain. Pa3HOCTh MOTEHIIMATIOB

[IpoBOAHUKK M TUANIEKTPUKUA B TOCTOSTHHOM
aNeKTpuyeckoM  moje.  Judnextpuueckas

IIPpOHUIACMOCTDb

DNEeKTPOEMKOCTb. Konnencarop.
DneKTpOoEMKOCTh IUIOCKOTO  KOHAEHCATOpa.

DHeprus 3apsKEHHOI0 KOHAEHcaTopa

Texnudyeckue  yCTpOHCTBa:  3IEKTPOCKOIL,
ANEKTPOMETpP, IJIEKTPOCTAaTUUECKasl 3alluTa,
3a3eMJICHHE JIIEKTPONPUOOPOB, KOHACHCATOP,

KCEPOKC, CTPYWHBIN IPUHTED




4.1.10

IIpaxTueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

4.2.1

VYcenoBus CyILIECTBOBaHUS OCTOSIHHOTO
3JIEKTpUYECcKOro Toka. Mctounnku Toka. Cuia

TOoKa. [IoCTOAHHBINA TOK

4.2.2

Hamnpspxenne. 3akon Oma a1 ygacTka 1enu

423

DNEKTPUUYECKOE CONPOTUBIIEHHUE. Y JEIBbHOE

COITPOTUBJICHHUEC BECIICCTBA

4.2.4

HOCHCHOB&TCJ’IBHOG, napaJijieJIbHOC,

CMCHIAHHOC COCANHCHUC IMTPOBOAHUKOB

4.2.5

Pabota snexkrpuueckoro toka. 3akoH J[xoyis

— Jlenma

4.2.6

MOIIHOCTh QJICKTPHUYICCKOI'0 TOKa

4.2.7

anekTponaBkymmas cuna (ganee — DJC) u
BHYTPEHHEE COIPOTHUBIICHHE MCTOYHHUKA TOKA.
3akon Oma Uit 1OJNHOM  (3aMKHYTO)

3HeKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUEC

4.2.8

DneKTpoHHas IIPOBOJIMMOCTH TBEPABIX
METaJJIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
METaJUIOB oT TEMIIEPATyPBI.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITY4YKOB

4.2.10

[TomynpoBOAHUKH. CobGcTBeHHas u
MIpUMeCHast MPOBOJAMMOCTh
MOJIypoBOIHUKOB. CBOMCTBa p-n mepexoja.

[TonynpoBOAHUKOBEIE TPUOOPHI

4.2.11

DOneKTpuueckuid  TOK B DJIEKTPOJUTAX.
ONEKTPOIUTHYECKAS JMCCOLIMALUS.

DneKTpon3

4.2.12

DIIEKTPUYECKUI TOK B rasax.
CaMOCTOATENIPHBIA W HECAMOCTOSATEIILHBIN
pazpsaa. PasnuyHbie THIBI CaMOCTOSITEIBLHOIO

paspsaa. Monnus. [1nazma




4.2.13

Texuuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP, PEOCTaT, MCTOYHUKH  TOKA,
JJIEKTPOHArPEBATEIbHBIC npudopHl,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BAaKyyMHBIU o,
TEPMHUCTOPBI " doTope3ucTopsl,

HOJ'IprOBO,Z[HI/IKOBHﬁ JUO0J, raJIbBaHHUKa

4.2.14

[IpakTnueckue paboThLI. N3yuenne
CMEIIAHHOTO COEJMHEHMSI PE3UCTOPOB.

W3smepenne OJIC uUCTOYHHMKA TOKa U €ro
BHYTPEHHETo compoTuBieHus. Habmonenue

ANEKTPOIIH3a

11 KIIACC

Kon
paszien
a

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 31eMEHTBHI COIeP:KAHUS

4

OJIEKTPOAMHAMUKA

4.3

#HHParH#MAT HUTHOE I1OJIE. SJIEKTPOMAT'HUTHA A MH/Y KW A

4.3.1

IlocrossHHBIE MarHuThbl. B3aumoaencTBue

IIOCTOSIHHBIX MarHuToOB

432

MarnutHoe mose. Bekrop MarHuTHOU
nHayknud.  IlpuHmun — cymepnosunun.
Jluaun MarHuTHOM wuHAyKuuMu. Kaprtuna
JIVHUM ~ MAarHuTHOM  WHAYKUUMUA  TOJS

IIOCTOAHHBIX MaroHmuToB

433

MarHuTHOE TOJIe TPOBOJHHKA C TOKOM.
KapTtuna nuHUIA 1ONs AJIMHHOTO MPSIMOTO
MPOBOJTHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KATYMIKH C TOKOM. OmBIT
Opcrena. B3aumoseiicTBie NpoBOIHUKOB €

TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE

4.3.5

Cuna JlopeHua, €€ MOIyJIb U HalpaBJICHUE.

JIBrokeHue  3apsDKEHHOM — YacTUUbl B




OJTHOPOJIHOM MarHutHoMm tone. PaGora

cunel JlopeHna

4.3.6 SIBneHue 3MeKTPOMAarHuTHON UHAYKIIUU

4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIMHU

4.3.8 SC WUHAYKILHN. 3aKoH
3JEKTPOMAarHUTHOM MHAyKInn Papanest

4.3.9 BuxpeBoe »anexrpuueckoe mose. OJIC
UHAYKIUM B TPOBOJHUKE, ABMXKYIIEMCS
MIOCTYNATEIHO B OJHOPOJHOM MarHUTHOM
nosie

4.3.10 [IpaBuno Jlenna

4.3.11 NHAyKTUBHOCTH. SIBIIECHME CAaMOWHIYKIIUY.
O/1C camouHyKIMU

4.3.12 OHeprus MarHUTHOTO TMOJISI KaTYLIKU C
TOKOM

4.3.13 DNEKTPOMAarHUTHOE TT0JIe

4.3.14 TexHuueckue  yCTPOMCTBA:  IOCTOSHHBIE
MAarHuThbl, AIIEKTPOMAarHUTBI,
JIEKTPOJIBUTATEIb, YCKOPUTEIH
3JIEMEHTapHbIX YaCTHLI, HHAYKIIMOHHAS 11€Yb

4.3.15 [IpaxTueckue paloThI. N3yuenue

MarHMUTHOTO TIOJII KaTyUIKd C TOKOM.
HccnenoBanue  IEHCTBUS  MOCTOSTHHOTO
Mar"ura Ha paMKy ¢ TokoM. MccrnenoBanue

SBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKOHUHN

KOJIEBAHWA 1 BOJIHBI

5.1

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHas cucrema. CB0oOOIHBIE
KojeOaHus. ['apMOHHMYECKHE KoJeOaHHMS.
[lepwion, wacrtora, ammumTyna u ¢asa

KoJIeOanuii

[IpyxvHHBIA MasTHUK. MaTtemaTH4eCKUn

MasaATHHK

YpaBHCHHE TapMOHHYECKHX KOJICOAHWMIA.

Kunemarnueckoe n JANHAMHNYCCKOC

OIMCAaHUE KOJIE0ATENbHOTO IBUKECHUS




[Ipespamenue JHEpPruu npu
rapMoOHMYeckux  KosneOaHusix.  CBs3b
aAMILIATY b Kosie0aHui UCXOJTHON

BEJIMYMHBI C aMIUTUTyJaMu KosieOaHuil eé

CKOPOCTH U YyCKOPEHUS

Konebarenbubiit  koHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJEOaTeIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHHYECKUMHU W
AIEKTPOMAarHUTHBIMU KOJ1e0aHUSAMHU.

®opmyna Tomcona

3aKkoH COXpaHCHUA SHEPruu B HACAIBHOM

KoJie0aTeIbHOM KOHTYpPC

BoiHyKIeHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxneHHbie AJIEKTPOMAarHUTHbBIE

KoOJIeOaHusl.

[lepemennbiii  Tok.  CuHycOuAaNbHBIM

HepeMeHHHfI TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIIUTYHOE M JEHCTBYIOIIEE 3HAYCHHE

CHJIbI TOKA W HAIIPSIHKCHUSA

5.1.10

Tpancdopmarop. IIpoussoxactso,
nepenadya U MOTpeOsIeHHe 3JIEKTPHUYECKOI
OHEPruu. OKOJOTMYECKHE PHUCKH IIpH
IIPOU3BOJCTBE DJIEKTPUYECKOW DHEPTUU.
KynsTypa HCIIOJIb30BaHUs

3JIEKTPOSHEPTUU B MOBCEHEBHOM KU3HU

5.1.11

Texnudeckue ycTpoicTBa: ceiicmorpad,
BIIEKTPUYECKUI 3BOHOK, JINHUUT

QJICKTpOoIICpcaav

5.1.12

IIpaktuyeckue pabotel. MccnenoBanue
3aBUCUMOCTH IepuojJa MalblX KoyieOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpysa. MccienoBanue nepeMeHHOro Toka B

LENU W3 MOCIEA0BATCIBHO COCIAMHEHHBIX




KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa

5.2

#HPartH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI CJIOBUS
b

pacnpoctpanenusi. Ilepuoa. CkopocTh

pactpocTpaHeHUss UM JJMHA  BOJIHBI.

HOHGpG‘IHBIC H MPOAOJIBbHBIC BOJIHBI

522

#H#HPar#t# Murepdepenuns u qudpakuus

MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa.

Bricota Tona. TemOp 3Byka

524

ONEeKTpOMarHuTHbIE  BOJHBL. Y CIIOBUSA
M3JIy4eHUs]  DJIIEKTPOMATHUTHBIX  BOJIH.
B3anMHuas opueHrtanusa BekTopos E, B u v

B 3J'I€KTpOM31"HHTHOI7[ BOJIHC B BAKyyMC€

5.25

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, MPEIOMIICHHE, IOJIAPU3aAIHS,
mudpakuus, wunteppepenuus. CKopocTh

OJICKTPOMArdMTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne 3IEeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pagruocCBA3N U TCICBUIACHUA.
Pannonoxaum{. 9HeKTp0MaFHI/ITHOG

3arpsI3HEHUE OKPYXKAIOILIEH Cpebl

5.2.8

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHBIE
HHCTPYMEHTEL, YIbTpa3ByKoOBast
JUAarHOCTUKa B TEXHUKE M MEIULUHE,
panap, paIuoONPUEMHUK, TEJEBU30DP,

anTeHHa, Tenedon, CBU-meup

53

H##HPartH#OII TUKA

5.3.1

[IpsMonuHeHOE pacmpocTpaHEHUE CBETa

B OJIHOPOJIHOM cpene. Jlyu cBera

532

OTpakeHUE CBeTa. 3aKOHBI OTPAKECHHUSI
cera. [loctpoeHue M300paKEHUI B TIOCKOM

3epKasie

533

[penomenne cBera. 3aKOHBI PETIOMIICHHS




cBera. AOGCONIOTHBIH MOKa3aTeNb MPETOMIICHHS

534

[TormHoe BHYTpeHHEE oTpakenue. [IpenenbHbIii

YI'OJI IIOJTHOI'O BHYTPCHHCTO OTPAKCHUSA

5.35

Mucnepcuss  cBera. CIIOXKHBIM ~ COCTaB

Oenoro cBera. L{BeT

5.3.6

CoOuparomyie W paccenBalolue JIHMH3HI.
Tonkast nuH3a. DOKYCHOE PACCTOSHUE U
OIITHUYCCKas caiia TOHKOU JIMH3HI.
[TocTpoenue n3o00pa>keHU B COOMPAIOIITIX
W paccemBarommx JmH3ax. @Dopmyna
TOHKOW JMH3BI. YBEIWYCHHE, aBAEMOE

JIAH30U

5.3.7

Hpeﬂeﬂbl NMPUMCHUMOCTU FeOMeTqueCKOﬁ

OIITUKH

5.3.8

WNurtepdepeniiust cBera.  KorepeHTHbIe
HCTOYHHUKH. YcinoBust HaOII0CHUS
MaKCHUMYyMOB 5 MUHUMYMOB B
WHTEp(PEPEHITMOHHON KapTHHE OT JBYX

CPIH(I)EBHBIX KOTCPCHTHBIX HCTOYHUKOB

539

Hudpakumss  ceera.  JudpaxumonHas
pemérka. YcinoBue HaOMIOJIEHUS TIaBHBIX
MaKCUMyMOB npu NaJieHun
MOHOXpPOMaTH4YECKOTO cBeTa Ha

TUQPPAKIUOHHYIO PEIIETKY

5.3.10

HOJ'IHpI/BaI_II/IH CBC€Ta

5.3.11

TexHuueckue yCTpOWCTBA: O4YKH, JIyna,
¢doroanmnapar, MPOEKUUOHHBIA ammapar,
MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OITHKA, I(pakIuOHHAs peleéTKa,

TIOJISIPOU T

5.3.12

IIpakTuueckue paboTHI. H3mepenne
rokasaresst npenomiieHus. Mccienosanue
CBOMCTB  HW300paXCHMH B  JIMH3aX.

HabGmonenue qucnepcun ceera

RJIEMEHTAHI CIIELITUAJIbHOW TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHnubl NPUMEHMMOCTH  KJIACCUYECKOU




MEXaHUKHU. ITocTynatsl TEOPUHU
OTHOCHTEJIbHOCTH: VHBAPHUAHTHOCTh
MOZYJIl CKOPOCTH CBE€Ta B BaKyyMe,

IIPUHIUIT OTHOCUTEIILHOCTH DWHIITEHHA

6.2 OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH.
3aMe/UleHHe BpPEMEHM M COKpallleHue
JUTAHBI

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI

6.4 CBs13p Macchl C JHEpPrued U HMILYJIbCOM

CBOOOJTHOM dYacTHUIBI. ODHEPrusi TOKOS

CcBOOOIHON YaCTULIBI

7 KBAHTOBAS ®U3UKA
7.1 #i#Par###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1 ®otonbl. Popmyina Ilnanka cBs3u 3HEprun
¢doroHa ¢ ero wyactoToil. DHeprus W
uMIyJibC GOTOHA

7.1.2 OtkpeiTHEe U HccnenoBanue Goroddpdexra.
Oneitet AL CroneroBa.  3aKOHBI
¢dorosddexra

7.1.3 VYpaBuenue DWHIITEeHA TUTST
¢dorosddexra. «Kpacnas TpaHUIa»
dhoTorddexra

7.14 Hanenue cBera. OnbiTel [1.H. JleOGenena

7.1.5 XuMudeckoe JeiicTBUE CBETa

7.1.6 TexHuueckue ycTpoiicTBa: (HOTODIEMEHT,
¢doronaTunk, COJIHEYHAs Oarapes,
CBETOANO]

7.2 CTPOEHHME ATOMA

7.2.1 Monenb atoma Tomcona. OTBITEI
Pesepdopna no ucciaenoBaHuIo CTPOCHHUS
atoma. [Inanerapnas Mozienb aroma

7.2.2 [Toctynatet bopa. N3nyuenune u

norjomeHue (GOTOHOB TpU  TMEPEXoie
aToMa C OJHOTO YpOBHA DJSHEPruM Ha
npyroil. Bunsl cnexktpoB. Cnektp ypoBHEH

SHEPrUH aToMa BOJIOPOA




7.2.3

BonHoBBIE cBoMcTBa 4acTull. BOaHBI e
bpoiiss. KopmyckynsipHO-BOJIHOBO#
nyamu3M. Judpakius SIEeKTpOHOB HA

KpHCTaiax

7.2.4

CrooHTaHHOE U BBIHYKACHHOC H3JIYUCHHUC.

YcTpoiicTBO M pUHLIKIT PaOOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN
aHaJIn3 (CMEKTPOCKOIT), Jia3ep, KBaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckne pabotel.  HaOmonenue

JIMHENYaToro CIICKTpPa

7.3

ATOMHOE A1PO

7.3.1

MeTtoasl Ha6JIIOI[eHI/IH H peructpanmuun

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbiTHE  PATUOAKTUBHOCTU.  OMBITHI
Pesepdopna 1o ompenerneHuro  cocTaBa
pamuoakTuBHOTO  m3nmydeHus. CBolicTBa
anb(da-, 6eTa-, raMma-u3nydeHus. Briusaue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI

7.3.3

OTkpbiTHE  TPOTOHa U HEUTpOHA.
Hyxnonnas mopnens siapa ['eiizenGepra —
WBanenko. 3apsan snpa. MaccoBoe 4Hciio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH "
MTO3UTPOHHBIN Oera-pacma. lNamma-
H3JIy4YEeHHE. 3aKOH  paJMOaKTUBHOTO

pacnazna

7.3.5

OHeprus CBA3M HYKIOHOB B  fJIpe.

SAnepusie cunbl. J{edekt Macce saapa

7.3.6

SAnepHble peakuuu. JleneHue M CUHTE3

snep

7.3.7

SAnepHsiit peaxrop. TepmosinepHbIit
cuHre3. [IpobmeMbl M  NEPCHEKTUBBI
SJIEPHOM  DHEPreTHKU.  DKOJOTHYECKHE

ACIICKTHI ;mepHoﬁ OHCPICTHKH

7.3.8

OnemeHTapHble  yacTuubl.  OTKphITHE




MO3UTpOHA. (I)yH,Z[aMCHTaJIbHBIC

B3aUMOIECHCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAIepHBIM peakTop,

aroMHas bomOa

7.3.10

IIpaktnyeckue pabotel. MccnenoBanue
TPEKOB 4aCTHULL (mo TOTOBBIM

¢dotorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénmnoro neba. CoszBe3musi, sipKue

3Bé3IU>I, IJIAHCThI, UX BUIUMOC IBUKCHUC

8.2

Comueunast cucrema. l[limaHeTsl 3€eMHOM
CPYIIIBL. IlnaHeTsI-ruranuTel u ux
CHYTHI/IKI/I, KapJ'II/IKOBI)IG IIJIAHCTHI. Mam,le

Tena CoJIHEYHOH CHCTEMBbI

8.3

Comnne, dotochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Wctouynuk sueprun ConHua u 3B€37

8.5

3BE3/bI, WX OCHOBHBIC XapaKTEPHCTHUKU:
Macca, CBETUMOCTb, PaJHycC, TeMIeparypa,
ux B3aHMOCBSI3b. Juarpamma
«CTICKTPAIBHBIA  KJIacC — CBETUMOCTHY.
3BE3bI  TVIABHOW  IOCIIEIOBATEIIBHOCTH.
3aBHCHMOCTD «Macca — CBETUMOCTB» IS

3BE3]1 II1aBHOM MOCIEI0BATEILHOCTH

8.6

###Par###BuyTpennee cTpoeHue  3BE3L.
CoBpeMeHHbIe NPE/ICTABIICHHS 0
MPOUCXOKICHNN u 3Boiormu CoiHIa o

3BE3]1. DTaIbI )KU3HU 3BE3]T

8.7

Mneunsiii  Ilyte — Hama ['amakTuka.
CnupanbHas ~ crpykrypa  ['anmaktuky,
pacupenenenue 3BE3N, Ta3a W IBUIN.
[lonoxenne wu gaBwkenne ConHoa B
lanaktuke. Ilmockas wu  chepuueckas

MNOJCUCTEMEI | anakTUKHN

8.8

Tunel ramaktuk. PaauorajakTuku WU




KBa3apbl. UEpHBIE ABIPHI B sAPaX TAIAKTUK

8.9

Bcenennas.  Pacmmupenue  BceeneHHom.
3akon Xa00ima. PasOeranue rajgakTHK.
Bo3pact u pamuyc BceneHHoi, Teopus
bosbmioro  B3peiBa. Mogens  «ropsiueit

Bcenennoi». PennkroBoe u3inyuenne

8.10

Macmtabnast  cTpykTypa  BceneHnHoi.
Meraranaktuka. Hepeménusie nmpobieMsl

ACTPOHOMUU




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






