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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojaBaHus yuyeOHoro npeamera «Pusuka» B 00Opa3oBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kimaccoB rnpu 00yueHun
X (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO MOJAXO0/A.
[Tporpamma no ¢usmuke coorBercTByeT TpedoBanusm OI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEIMETHBIM pe3yjIbTaTaM OOyYEHHUs], a TAKKe
YUHUTHIBAET HEOOXOJUMOCTh pead3allii MEXIPEIMETHbIX CBsA3el (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
Heny u3ydeHus GU3MKM Ha YPOBHE CPEAHET0 O0IIero 00pa30BaHus, IIIaHUPYEMbIe
pe3ynbTaThl  OCBOGHMsSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3uka» mo rogam o0ydeHHUs..

®duzrka kKak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIUT
JUI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMHM M Apyrux. M3ydenue
(bU3HKK BHOCUT OCHOBHOM BKJIa/l B GOPMHUPOBAHKE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydvarouuxcs, B (OpMUpPOBaHME YMEHUH MPUMEHSATh HAYYHBIM METOJ
NO3HAHUS MPU BBINIOJHEHUU UMHU YUYE€OHBIX UCCIIEA0BAHMM.

B ocHOBY Kypca ¢pu3nuku 11t ypOBHS CpETHET0 O0IIEro 00pa30BaHUs MOJI0KEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €70 IOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUH € HEM Kypc SBJISIETCS JIOTHMUECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoesa cenepanuzayuu. B cOOTBETCTBMM € HEW MmaTepual Kypca (pusuku
o0bequHEH BOKpPYr ¢u3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHrE MPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIESCTBE U
noJe.

Hoes cymanumapusayuu. EE peanuzauus mnpeanosiaraeT HUCHOJIb30BaHUE
T'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYCCKIMHE, HPABCTBCHHBIMU
Y DKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuknaomnoii nanpaenennocmu. Kype pu3nku npeanongaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TE€XHMUYECKHUX U TEXHOJIOTMYECKUX IMPHIOKEHUH U3yUYEHHBIX
TEOpU U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJIep)KaHus, TMOCBSMIEHHBIX JKOJOTHYECKUM MpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHM, a TakXke 00CYXKIEHUs
po6JieM palOHAIILHOTO MPUPOIOTIONb30BAHMS U SKOJIOTMUYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu (HOopMUPOBAHHUE MPEICTABICHUN O
CTPYKType TOoCTpoeHus: (pU3nIecKoil Teopun, poiu (pyHIaMEHTaIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPO/IE, TPAaHUIIAX TPUMEHUMOCTHU
TEOPUA, JUTSl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN TOAX0A B Kypce (U3WUKH peau3yeTcsl Mpexke
BCEro 3a CYET OpPraHM3alUU SKCIEPUMEHTAIBHON AEeSITeNTbHOCTH O0YyYarOUIUXCA.
Jl11s 6a30BOT0 YPOBHS Kypca (PU3UKU — 3TO HCTIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMIA CIMUCOK YUYEHHYECKHX MPAKTHYECKUX padoT.
Brigenenne B yKka3aHHOM TepedyHe J1abopaTOpHBIX padoT, TMPOBOAUMBIX IS
KOHTPOJIA U OILIEHKH, OCYIIECTBIIACTCS yUYaCTHUKAMHU 00pa30BaTEILHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS M OCHAIIeHWs kaOuHera (usuku. [lpu
3TOM O0ECIEeYMBaETCs OBJaJCHUE OOyYarolMMHUCS YMEHUSAMU THPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEIOBaHUSI 3aBUCUMOCTEN (U3MUECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbuioe BHIMaHME yAeNSETCS PEHICHUIO PACUETHBIX U KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM A1 pacu€THBIX 3a]a4 MPUOPUTETOM SBIISIOTCS 3aJa4u C SBHO 3aJaHHOU
bu3nueckoil MOJENblo, MO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK U WHTETpUPYs 3HAHUS U3
pasHbIX paszaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs HA
oOBsICHEHHE MpPOTEeKaHUs (U3NYECKUX SBICHUH M TPOILECCOB B OKpYKAIOIIEH
KU3HH, TpeOyronue BhIOOpa (U3MYECKON MO IS CUTyalluu MPaKTHKO-
OpUEHTHPOBAHHOTO XapakKTepa.



B cootBerctBum ¢ tpedoanusimu I'OC COO k maTepralibHO-TEXHUUECKOMY
oOecrieueHno yuyeOHOro mpoiiecca 0a30BbI YpOBEHb Kypca (DU3UMKH Ha ypOBHE
cpeaHero o0Omero o0pa3oBaHUsl JOJKEH H3Y4yaTbCsl B YCIOBUSX MPEAMETHOIO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPHUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kaOuHeTe (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMme IO
(bU3HKe YUCHUYECKHUX MTPAKTUICCKUX PabOT M IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JleMoHcTpaniuoHHOE 00O0py/0oBaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAaHOBKY
MEPEUUCIEHHBIX B TMporpaMMe 10 (U3MKE KITIOYEBBIX JAEMOHCTpAlMNA s
UCCJICIOBAHMUSI ~ M3Y4YaeMbIX  SIBIEHUA M  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe 00OpyJIOBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX paldoT
dbopmupyeTCcss B BUJE TEMaTUYECKUX KOMIUICKTOB M OOECTeunBacTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydJarommxcs. TeMaThudeckue KOMILUIEKTHI
71a00paTOpHOTO 00OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMHU TIEJISIMU U3y4eHHS GU3UKHU B 00111eM 00pa30BaAHUH SIBIISIIOTCS:

e (dopmMupOBaHME HHTEpPECa M CTPEMIJICHHS OOYYaloIUXCS K HAy4YHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e Da3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TTO3HAHUSA U (POpMUpOBaAHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHKE HAYYHOTO MUPOBO33PEHHUSI KaK Pe3yJibTaTa M3y4eHHs] OCHOB
CTpPOSHHUS MaTepuu U QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHWE yMEHUH OOBSCHATH SBICHHUS C HCIOJb30BAaHUEM
bu3rYecKX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHHE MPEACTABICHUN O PO (PUMKHU N7 PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTrmkeHne ITUX Ieei 00ecrednBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce u3ydeHus Kypca GU3NKU Ha ypPOBHE CPEAHEro 001ero oopa3oBaHus:

e TPUOOPETEHUE CUCTEMBI 3HAHUI 00 00X (PU3HIECKIX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKJIIOYAsS MEXaHUKY, MOJIEKYJIApHYIO (U3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTBI aCTPO(PU3HKHY;

e (opMuUpOBaHWE YMEHUW TPUMEHATH TCOPETUUYCCKUE 3HAHWUS IS
0oOBbsCHEHHS] (PU3NYECKWX SBICHUW B TIPUPOJAE € IS TPHHITHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOU KU3HU;



e OCBOCHHME CIOCOOOB pEIICHUS PA3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyueckoil MOAENbI0, 3a/Jad, MMOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3anue (HU3MUECKON MOJIENH, aICKBATHOW yCIOBUSAM 3a/1a4u;

e TOHMUMaHWE (PU3MYECKUX OCHOB W TPHUHITUIOB JEUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHSHUS Ha OKPYKAIOITYIO
cpeny;

e OBIIQJICHHE METOJAMHU CaMOCTOSATEIHHOTO TUTAHWPOBAHUS U TPOBEICHUS
bU3HYEeCKUX IKCIEPUMEHTOB, aHAIM3a W HHTEPIpETaruu WHGOpPMAIIIH,
OTIpeieNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBUI JIJISl Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0OBATEIBCKOH,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOLIETro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
PAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
MPOBEICHUS JTA0OPATOPHBIX PaObOT M OMBITOB € YYETOM HMHIAWBHUAYaTbHBIX
0COOEHHOCTEH 00yJarOIIMXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. PoJib 3KcriepuMeHTa 1 TEOPUH B MPOLECCE TO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (husuke.

MopenupoBanue (pu3anyeckux sSBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

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

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABukeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, cKoOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIMH HAa OCH CHUCTEMbI KOOpPJIMHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJInHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTH H HEPEMEUICHUS
MaTepHaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIafieHne. Y CKOpeHue CBOOOHOTO MaeHHS.

Kpusonunennoe npuxenue. /[BmxkeHne MmaTepuanbHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 10 MOJYJIKO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEHHAs CKOPOCTb.
[lepuon u yactora obpanieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuueckue yCTpPOMCTBAa M MPaKTUYECKOE TPUMEHEHHE: CHUIOMETP,
JIBUYKEHUE CHAPSI0B, LIEMTHbIE U PEMEHHBIE TIEpPEIayuu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmtonenne ABmkeHUs Tena, OPOIIEHHOIO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMAECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBYKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBUKEHUs MIAPHUKA B BA3KOMN KUAKOCTH.

N3yuenune aBuxeHus Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOCcTH  'anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUIs MaTepUagbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuma Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buapl Tpenus (mokosi, CKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOTO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pPE3UHOBOM 00pasiie, OT X AehopMaIiii.

HccnenmoBanne yclIOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKH (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCa.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM TO4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedopMupoBaHHOM NpykuHBL. [loTeHIManbHas SHEPTHS Tesia BOJIW3U MOBEPXHOCTH
3eMIIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C ©3MEHEHUEM MEXAaHUYECKOW DHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPTUMN.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yueHnne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.

Paszpnes 3. MonekyasipHas (pu3uka 1 TEpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopuu
OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aUMOJICMCTBUSI YaCTUI] BEIIECTBA. MoJAEnu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHENd KWHETHMYECKOM DSHEPrMy TEIUIOBOTO JBWXKEHMA dvacTull rasza. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue Menaeneea—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B UACANBHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeElIecTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OnbIThl 10 1P PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnebIThI, JOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopnens, HuTroCTpUpyronas Npupoay JaBICHHsS ra3a Ha CTEHKH COCYya.

OneITEl, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJICAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATYpPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonnuecTBo TemnoTsl U paboTta. BHyTpeHHsis
DHEpPIrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temuionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHASI TEINIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeaye.

[lonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuki. HeoGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ [EWCTBUS — TEIJIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIJIOBBIX MamuHaxXx. KoladduiueHT mone3Horo
nerictBusl TeruioBord MammHbl. [lukin KapHo u ero kodpduumeHT moe3HOro
JNEUCTBUA. DKOJIIOTHYECKHE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU pPaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBanue >gupa B
JaTYHHOU TpyOKe MmyTEM TpeHusl (BUIECOAEMOHCTPALINS).

N3MeHeHune BHyTpeHHEH dHEpruu (TeMIiepaTyphbl) Tea Ipu Terionepeaaye.

OnbIT 0 a1nabaTHOMY PaCIIMPEHUIO BO34yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOpPaHus, pEaKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Aepecammnsie cocmoanusa eeuwyecmea. DPazoevie nepexoonl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmieHHbI map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHMS CBOMCTB
kpuctamioB. Kuakue kpuctamwibl. CoBpemMeHHble MaTepuanbl. [lnaBneHuwe wu
KpUCTayi3aius. Y aeibHas TerioTa miasienus. Cyomumarus.

VYpaBHeHue TerioBoro dajgaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJTIOPUMETP, TEXHOJIOTUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX NTAPOB.

Kunenue rnpu moHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEepeHUs BIaKHOCTH.

HaGnronenue HarpeBanust v MiaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalnust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JjaeKTpoAMHAMMKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3aLUs TEIl. DIEKTPUUECKU 3apsi. J[Ba BU1a 2JIIEKTPUUECKHUX 3aPs/I0B.
[IpoBOgHUKHN,  JOUAJAEKTPUKA W MOJYNPOBOJHHUKU. 3aKOH  COXPaHEHUs
IIEKTPUYECKOTO 3apsiia.
BzaumopeiictBue 3apsaaoB. 3akoH KysoHa. TodedHbIN 2JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoae. Hanpspok€HHOCTE  dnekTpuueckoro mnods.  [IpuHnun



CYIIEPIIO3ULINM DJIEKTPUUECKUX TOJIeH. JIMHUKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Paborta cun anextpocratudeckoro nosjs. [lorennuan. Pa3HoCTh NOTEHITMATIOB.
[IpoBOIHMKM W JUBIEKTPUKU B BJIECKTPOCTATHUECKOM mMoiie. Jluanexkrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, dJEKTPOCTAaTHUECKas 3allluTa, 3a3€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B DJIEKTPOCTATUYECKOM TOJIE.

3aBHCHUMOCTb  JJIEKTPOEMKOCTH IIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAJIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUUYECKOrO TOKAa.
Nctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixkenue. 3akon OMa 1714 ydacTKa LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHUE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeNbHOE, CMEIIAHHOE COCTMHEHUE TPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoimHOCTB
AIEKTPUYECKOTO TOKA.

DIJIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUWE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUu4yecKoi 1enu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MpUMECHAas MPOBOJIMMOCTH
oJIynpoBOIHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HaMPSHKEHUS.

3aBUCUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IU TTONIEPEYHOT0 CEUYEHUS U MaTepuaa.

CmenanHoe CoOeIMHEHNE MPOBOJHUKOB.

[IpssmMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KoOpoTkoe 3ambIKaHHE
raJqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Vuenuueckuii axcnepumenm, nabopamopmusie pabomul

N3ydenune cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3MepeHne 35IeKTpOABUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, IKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHHM, JMHEWHas (QYHKIHA,
napabona, runepbosia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeIJI000MEH KUBBIX OPraHU3MOB (BHUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIMJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U Ta30B,



AIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJUTHUYECKAS  JAMCCOLIMALUA,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYTHE), JBUraTeIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsSI COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI HPUHTED, AIEKTPOHArpeBaTEIbHbIC puOOPHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

ITocTostnHBIE MarHuThl. B3anMoaeicTBue NOCTOSHHBIX MArHUTOB. MaranuTHoe
nojie. Bektop MarHuTHOM MHAYKUHUU. [[pUHIUIT CynIeprIO3UIIMA MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAYyKUMU. KapThHa JMHUKA MAarHUTHOW HHAYKUIHUHU TIOJIS
MMOCTOSIHHBIX MarHUTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA HHAYKIWU
MAarHUTHOTO TIOJIA JJIMHHOTO IPSAMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlpaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM IMoJje. Pa6oTa cuisl Jlopenna.

SIBneHne 3NEKTPOMAarHUTHOM WHAYKUMHW. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Qapanest.

BuxpeBoe nanexkrtpuueckoe Tmosie. DIEKTPOJBIXKYILAs Cujla HHIYKIUU B
MIPOBOJHUKE, IBMKYIIEMCS MTOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOT'O TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTUIl, THIYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Hencrue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE PEKTPOMATrHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBMKYILIEH CHIJIBI MHAYKIHUH OT CKOPOCTH MU3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBiieHME CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbonmul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUs HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHUH.

Pasnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 371eKmMpPOMACHUMHbIE KON€0AHUSA

KonebarensHass  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnueckue konedanus. Ilepuoa, wacrtora, ammmryga v (aza xoseOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosne6anwuii. [IpeBparieHue sHEpruu Npu rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPIUH B UJCAITBHOM KO0JIe0aTeIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyK/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHus.

[lepemennpiii  TOK. CUHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpedICHUE IEKTPUIECKON
SHEPruu. DKOJIOTHUECKUE PUCKHU TPHU MPOU3BOJACTBE AekTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTeIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxaromumx KojieOaHH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOAHBIE ANEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHHUM PE3UCTOPa, KaTYyUIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY NEKTPONEPENAYH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnegoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACChI Tpy3a.

HccnenoBanue nepeMeHHOI0 TOKA B LIETIH U3 MTOCIEIOBATEIBRHO COETUHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHEeHHsi W JJIMHA BOJHBL [lomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiis MEXaHUIECKAX BOJIH.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMIICHHUE, ToJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIkasa 37€KTPOMArHUTHBIX BOJH. [[prMeEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUSA. Pagnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas JIMAarHOCTMKAa B TEXHUKE W MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U IpeTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nntepdepeHnu 1 Audpakiiiu MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M
4aCTOTOM KOJIeOaHMIA.



HccnenoBanue CBOKMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIICHUE,
noJispu3anus, 1udpakius, nHTepepeHus.

Tema 3. Onmuxa

l'eomerpuueckas onruka. I[IpAsMonMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

Otpakenue cBera. 3aKoHbI oTpaxkeHus cBeta. [locTpoeHue n3obpakeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPaKCHHS.

Hucnepcus ceeta. CiaoxHbIN coctaB Oenoro cseta. LIBer.

Cobuparomiue u paccerBarolye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas CUiia TOHKOW JuH3bL. [locTpoenne n3o0paxkeHnii B COOMPAIOIINX U
pacceuBaromuX JUH3aX. @opmysa TOHKOM JUH3bI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(EpPECHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hubpakuus cBera. [udpakunonHas pemeéTka. YCIoBUE HAOIIOIEHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(DPaKIIMOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIYIIa,
doToamnmapat, TPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssmMonHEHOE pacpOCTpaHEHNUE, OTPAKEHUE M INPEJIIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOEe BHyTpeHHEE oTpakeHue. Mozens CBETOBOA.

NccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenue narepdepeHnnn ceera.

HaGnronenue nudpaximm ceera.

HaGnronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOILBIO MPU3MBI.

[Tonyuyenue cnekTpa ¢ NOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

HaOnronenue nonsipuzannu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHune nokazaress npesoMIIEHUs CTEKJIA.



UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.
HaGnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNIUAIBLHONH TEOPUU OTHOCHUTEIbHOCTH
['paHnIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTyaThl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpAIlCHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p MacChl C SHEPrUEl U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHU
ITOKOS.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmovl KBAHMOBOU ONMUKU

®otonbl. Dopmyia [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccienoanue gporodrddexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dbotorddexra. YpapHenue DiiHmTeHa 111 Gotorddexra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenne cBera. OnpiThl I1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTUMK, cCoTHEUHAas Oarapes, CBETOANO/I.

Llemoncmpayuu

®oto3(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETo GhoTodddexra.

CBeToauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[Inanerapnas mopens aroma. Iloctynatel bopa. M3nydeHwe W MOIUIOLIEHHE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHS HEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KoprnyckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YECHHUE.

TexHuuecKkre yYCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPajbHbIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopna.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Halnronenue iMHeyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habmronenue nuHEHIaTOrO CriekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOECHMUS sAnpa. OTKpsITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa no onpeaeneHuio coctaBa paguoakKTUBHOTO
wsnyuenus.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BiusiHue
PaaMOaKTUBHOCTHU HA KUBbIE OPTAHU3MBI.

OtkpblTHE  TpoTOHA W HeWrpoHa.  HykioHHas  Mozens  sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe uucio sjapa. M30Torsl.

Anbsda-pacnaa. ONEKTPOHHBIMA W TO3UTPOHHBIN OeTa-pacman. [amma-
U3Jly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl siapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sA1ep.

Anepnsiit peaktop. Tepmosinepusiii cunTe3. [IpoOGraeMbl U MEPCHEKTUBBI
SIIEPHOM SHEPTeTUKU. DKOJIOTHUYECKUE ACTIEKTHI SEPHON IHEPTETHKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metob1 HAOIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaabHbIe B3auMOJIelcTBUS. EquHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoWCTBa U IMPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, simepHbiii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbonmul

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3Buths actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUAUMOE
JBIDKCHHUE.

CoiiHeuHas cucrema.

Connne. ConHeuyHass akTHMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TIJIaBHOW MOCIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii I[lyTte — nama I'anaktuka. [lonoxenune u aBwxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B SApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060mna. Pazberanue rajiakTuk.
Teopus bonbioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnooenus

HabintoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylapus U IpKHUe 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

Oo6o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpoOHOMMM B HKOHOMHUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOU KapTHHE MUPA, pOJib PU3UIECKON TeOpUun
B (popMUpOBaHUY TIPEACTABICHHN O PU3NUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBl MHUpPa B OOIIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAy4YHBIX
MPEJICTABJIEHUI O PUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pUsnMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HAa OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
oTmpe/eeHIe TIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

Buonocus: »nekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTATUINYECKON peIETKH, CIIEKTPaIbHbIA aHATIH3.



leoepaghus:  MarHuTHBIC TIOMIOCAa 3€MJIM, 3aJI€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUUA DIIEKTPOIEpENAdY, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypOBHE CpETHETO OOIIero
oOpa3zoBaHusi (0a30BbIM YpPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIUXCSd PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U ONbITA IESITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMSI:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEIBHOCTh B MHTEpPECAxX TIPa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHE B3alMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM IPa’KJaHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHCIIC B
JIESTEbHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpusnueckon Hayke;

5) TpyA0BOI0 BOCIIMTAHUSA:



MHTEPEC K pa3IuyHbIM cdepaMm npodhecCHOHATBHOU JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPAa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN49eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh DKOJIOTHYECKONW KYJIbTYphl, OCO3HaHHE TIJI00aJIBLHOTO
XapakTepa SKOJOTMYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEICTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

pacUIMPEHHUE OMbITa JIEATEIbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3BHUKE;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUs PUBHKU OCYIIECTBISATh MIPOCKTHYIO U UCCIE0BATENbCKYIO AEATEIbHOCTD
WHNBUyaJIbHO U B TPYyTITIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjoruyeckue AeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh M aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh WEIH ACATEIbHOCTH, 3aJ1aBaTh IMapaMETPbl W KPUTEPUHU HX
JIOCTH KECHHS,
BBISBISATH 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHajdu3a MMEHOUIUXCS
MaTEPUATBHBIX U HEMATEPUAIBbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJEACTBUMN AEATECIHLHOCTH,
KOOPAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOYEBBIMU MOHATHUSMH U METOAAMHU
duznyecKoil HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM NEITeIbHOCTH
B oOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJAMH JCATEIHHOCTH TIO TMIOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TPHUMECHCHHIO B Pa3UYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YUCOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATh TNPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JJIs T0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAIM3WPOBATh TIOJYUYCHHBIE B XOJIE PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaTH COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJNydeHHUS WH(POpMAIUK (U3UIECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHLHO OCYIIECTBISATh TIOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIPETANi0 WHOOPMAIMKA Pa3IUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPEACTBA  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOTI0ICHIEM TPEOOBaHU SPTOHOMHKH, TEXHUKH 0€30TTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATHYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMmarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONITUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3alIiy.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4ETOM 0OLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIEATEIBHOCTH, OpPTaHU30BHIBATH U
KOOPAMHHUPOBATHh JIEHCTBUS TO €€ JOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenarTb poid C y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXIOT0 YYaCTHHKA KOMaHIbI B OOIIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OIEHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OpUTHUHATBHOCTH, TPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE TOBEJEHUE B pa3IMYHbIX
CUTYAaIIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIE NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IJIAH PEIICHHUS PAcdyE€THBIX M KadueCTBEHHBIX
3a]1a4, MJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ y4ETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIIOUYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(bU3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJeTh HABbIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU I OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATH PEIICHUS IO HX
CHUKEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHUX TIPH aHAINW3E pe3yIbTaTOB
NESTENHHOCTH;

IPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMIpU aHallu3e pe3yJbTaToB
NEeSATENHHOCTH;

PU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHs TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IMIPOTPAMMBI 110
busnke g ypoBHS cpeaHero oOmero o0pa3oBaHHS Yy  00y4aromuxcs
COBEPILIEHCTBYETCS AMOIIMOHANIbHBIN WUHTEIUICKT, IpeanoiaraImii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIUPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTH aJanTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHUSM U TIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHXKCHHIO 1ETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peIiaTh KOHPIUKTHI.

NNPEAMETHBIE PE3YJIBTATBI

K koHny o0yuenus B 10 kiacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaAIOLIUXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha MpPUMEpPAX poJib U MecTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJENIECH:
MaTepuaibHasi TOUKa, MHEpLUaJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCaIbHBIN a3, MOACIU CTPOCHUS Ta30B, )XKUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 33]1ay;

pacno3HaBaTh (PU3NUYECKHUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U



IEKTPOAVMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CcBOOO/IHOE MAaJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLIHS, B3aUMOJIECHCTBUE
Ten, nudPy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TEl,
U3MEHEHHE O0bEMa TN MpU HarpeBaHUM (OXJaXKJIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIIM3Aalus, KUIIEHUE, BIIA)KHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXIYy IapaMeTpaMM COCTOSIHUA Ta3a B M30IPOLECCax, EKTpU3alus Tell,
B3aUMOJICCTBUE 3aPs/IOB;

ONHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3YysS (PU3NUYECKUE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIBC T€Jla, KHHETHYECKas: dHEPrus, NOTCHIUAIbHAS YHEPrus, MEeXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINUCAHWU MPaBUIBLHO TPAKTOBATH
(U3HYECKUIl CMBICT HMCHOJIb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh W3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIE SBICHUS,
UCTIONIb3Ysl (PU3MYECKUE BEJIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOIO JIBMKEHHUS MOJIEKYJ, CPEJHEKBaApaTUIHAsS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOO(QGUIUEHT TMOJIE3HOIO JEHCTBUS TEIJIOBOIO JBHUraTens; MpU OMNHCAHUU
IPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICT MCHOJb3YEMbIX BEJIMYUH, HX
0003HAUEHUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMHU BEIHMUHNHAM;

OIMUCBIBATh U3YUYEHHBIE HIIEKTPUUECKUE CBOWCTBA BEILECTBA U DJIEKTPUUYECKUE
SIBJIEHUS (IIPOLIECCHI), UCIONIBb3Ysl (PU3NUYECKUE BEJIIMYMHBI: DJIEKTPUUECKUN 3apsii,
AIEKTPUYECKOE TOJIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, Pa3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHWM TNPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAYCHMsS] WU EIUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBaTh (PU3NUYECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHCHMS MEXAHUYECKOW DJHEPIHM, 3aKOH COXPAaHCHMs HMILYJIbCa,
OPUHIMI CYNEPIO3ULIUA CHWJI, NMPUHUUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEJHEN KMHETUYECKON HEPTrUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJIEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasinyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMIIBI JEHCTBUS MALIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHS X 0€30MaCHOTO MCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HH,

BBIMIOJHATh JKCHEPUMEHTHI 1O HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
dbopmyMpoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAI0KEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BEIUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HCMOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATH PE3yJIbTAThl MOMYUEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUYHMH B BUJIE
TaOIUI ¥ TPaQUKOB, 1€1aTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

coOmro/1aTh MpaBuiia 6€30MacHOro TPyJa MpU MPOBEIECHUU HMCCIECIOBAaHUMN B
pamMKax y4eOHOTO DSKCIEepMMEHTa, Y4eOHO-MCCIEIOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemiath pacu€THble 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIo,
UCTIONB3YS (hM3MUeCKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAMMBbIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
MOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHYECKH HETIPOTHUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCTIOJIb30BaTh IPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMH ISl TIOUCKA, CTPYKTYpUPOBAaHUS, UHTEPIPETALNN U MPEJCTABICHUS
y4eOHOH ¥ HAy4YHO-NONYJAPHON HHPOPMALMM, TOJYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyt0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIEro MUPa, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOM KU3HU AJIS
oOecrieueHuss 0€30MAaCHOCTH NpH OOpallleHUH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJIHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, palMOHAIBHO paCHpeAesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIa/] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE paccMaTpUBAEMOM MPOOIEMBI.

K koniry o0yuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJIh aTOMHOTO Sifpa MpU PEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBath (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aMMOJCHCTBUE
MarHuTOB, DJICKTPOMarHuTHasT WHAYKIUS, JACHCTBHME MArHUTHOrO TIOJSI Ha
MIPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacHpOCTPAHEHUE CBETAa, OTPAXKECHHE, MPEIOMIICHHUE,
uHtepdepennus, audpakius W MOOJApU3alMg  CBETa, JUCIEPCHUS CBETa,
dboTornexTpuueckuit 3pdext (potoaddexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Yys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUI 3apsijl, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOJBIDKYIAs CUiIa, paboTa TOKa,
WHIYKLIHMS MAarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHina, WHIYKTUBHOCTB
KATYIIIKW, DHEPrus HJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEpPHOoJl U YacToTa
KoneOaHuii B KojebaTenbHOM KOHTYpE, 3apsl M Ccuja TOKa B TMpoIecce
TApMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUYECKUUI
CMBICIT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS W €IAUHUIIBI, YyKa3bIBaTh
(dbopMyIIbl, CBSI3BIBAIONIME TAHHYIO (DU3UYECKYIO BEIMUUHY C APYTUMU BETUUMHAMU,

ONUCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HUCIOIb3YS
¢dbu3rUecKkue BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acTOTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, NEPUOJI TOJypaciajia, SHEPTHsl CBI3U



ATOMHBIX S7Iep, TNpPU OINKUCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKHN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U EJIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEITUYMHAMH,
BEIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHI U SBIICHUS, WUCIIONB3Ys (U3HUUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TTOCIIEIOBATEIHLHOTO M MapaliIeIbHOTO
COCIMHCHMS TPOBOJHHUKOB, 3akoH Jlkoyns—JIeHIa, 3aKOH 3JEKTPOMArHHUTHOU
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHWE OWHINTEHHA i doTtodrddexra,
3aKOH COXPAaHEHWS! DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUS
ANEKTPUUECKOT0 3apsijia, 3aKOH COXpaHEHUsI MacCOBOT'0 YHCIA, MoCTynaTsl bopa,
3aKOH paJM0aKTUBHOTO pacmajia, Mpu dTOM pa3InudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeeNATh HAIIPaBJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISl POBOIHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIHCHIBATH HM300paKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 WCCIIENOBAHUIO (DU3UYECKUX SBJICHUA U
IPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPHU ITOM
dbopmynupoBath NpodemMy/3a1ady U TUIOTE3y Y4eOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, IIPOBOJAUTH OIBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (U3MUECKUX BEITUYHH, IIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNU;

WCCIICIOBATh 3aBUCUMOCTH (PU3MUCCKUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DHUKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpaduKoOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

cobnoaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIIEIOBAHUI B
pamMkax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIbCKON W TPOSKTHOU
JESTENPHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M J1AOOPATOPHOTO
000pyI0BaHUS,

pemiaTh pacuéTHbIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a9n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (DOPMYJIHL,
HeoOXonuMbIe NJisi €€ PEelIeHUs, TPOBOJUTh PACUEThl M OIEHUBATH PEATLHOCTH
MOJIYYEHHOT'0 3HAYCHHS (PU3MUECKON BEJIMYUHBI,



pelIaTh KaueCTBEHHBIC 3aaUH: BRICTPAUBATh JIOTHYCCKU HEMTPOTUBOPEUHBYIO
IIETIOYKY PAaCCYyXJACHUW C OMOpOH Ha H3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh IIPH PEIICHUH YISOHBIX 3a]1a4 COBpEMEHHBIC HH(DOPMAIIMOHHBIC
TEXHOJIOTHH JUTSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETANN U TIPEIACTABJICHUS
y4eOHOW W HAyYHO-TIOMYJIAPHOW WHGOpPMAIIUHU, IOJYYCHHON W3 pa3IMdHbIX
UCTOYHUKOB, KPUTHYCCKH aHAJIU3UPOBATH MMOJTydaeMyIo HHPOPMAIIHIO;

OOBSCHATH TPHUHIMIIBI JEHCTBUS MAalIuH, NPHOOPOB M TEXHUYECCKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OC30MACHOTO MCIOIh30BAHUS B IIOBCEAHEBHOM
KU3HU;

IPUBOJIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPY)KAMOIIEr0 MHpA, B pPa3BUTHE
TEXHUKH M TEXHOJIOTHA;

UCTIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOM KU3HU IS
oOecrieueHrss 0€30MACHOCTH TPH OOpalleHUH € MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUs 3I0POBbS M COOJIFOJICHUST HOPM 3KOJIOTHYECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpyHIe C BBHIMOJIHCHHEM pPa3IMUHBIX CONUAIBHBIX POJICH,
IUTAHAPOBAaTh PabOTy TPYNIbL, PAMHOHAIBHO paCHpeneisaTh OO0S3aHHOCTH U
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHsX, aJcKBaTHO OIICHHUBATH
BKJIAJ[ Ka)KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHHE PACCMAaTPUBACMON ITPOOJIEMBI.



TEMATUYECKOE IINIAHUPOBAHUE
10 KJIACC
KoandecTBO yacoB

HaumeHoBaHMe pa3/ieioB U TeM

Ne o/t KoHTpobHBI
NporpamMmbl Bceero
e padoThl
Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHMUSA
1.1 ®u3nKa 1 METOJIbl HAYYHOT'O TIO3HAHUS 2
Uroro no pazaeny 2
Pa3nea 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 Jlnnamuka 7
2.3 3aKOHbBI COXpPaHEHHUS B MEXaHUKE 6 1
Wroro no pazneny 18

Pa3nea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
' TEOPUH

[pakTnyeckn
e padoThbl

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnunoreka [IOK
https://m.edsoo.ru/7f41bf7
2

but6mmoreka [JOK

https://m.edsoo.ru/7f41bf7
2

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmoreka [JOK

https://m.edsoo.ru/7f41bf7
2


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

3.2 OCHOBBI TEPMOIMHAMUKH

13 ArperaTHble COCTOSIHHS BEIIECTBA.
' da30BbIE IEPEXOAbI

Hroro no pazaeny

Paznea 4. JIEKTPOJAMHAMUKA

4.1 DJIEKTpOCTaTUKA

49 ITocTostHHBIN d1EKTpUYeCKUN TOK. TOKHU B
' PasIMYHBIX Cpeax

Hroro no pazneny

O6o061aroniee TOBTOPEHHE

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

10

24

10

12

22

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubnunoreka [IOK
https://m.edsoo.ru/7f41bf7
2

but6mmoreka [IOK

https://m.edsoo.ru/7f41bf7
2



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

11 KITACC

HaumeHoBaHMe pa3ie/ioB U TeM
NMporpamMMbl

Ne i/

Paznea 1. JIEKTPOJAMHAMUKA

11 MarunuTtHoe nojie. DIeKTpOMarHiuTHas
' WH Ty KLU

Nroro no pazaeny
Pazpnen 2. KOJIEBAHUSA U BOJIHbI

hdexaHquCKHeIlSHeKTpOMaFHHTHHE

2.1

Koe0anus
2 MexaHU4ecKre 1 AJIEKTPOMAarHUTHBIE
' BOJIHBI
2.3 Onrtuka

Utoro no pazneny

KoanuecTBo 4yacoB

KoHTpobHBI IIpakTHyeckn
Bcero
e padoThbl e padoThI
11 1 2
11
9 1
5 1
10 2
24

Pasznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OcHOBBI cHIEIIMANIBHOM Teopun

OTHOCUTCIBHOCTHU

Hroro no pazaeny

DJIEeKTPOHHbBIE
(uugposbIe)
o0pa3oBaTtejibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢97

(¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97
c

bubmoreka [JOK
https://m.edsoo.ru/7f41¢97
c

bu6nunoreka [IOK
https://m.edsoo.ru/7f41¢97
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97

C


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

Pa3znesn 4. KBAHTOBAS ®U3UKA

4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6
4.2 Crpoenue aToma 4
4.3 ATOMHOE SApO 5

Hroro no pazaeny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNeMEHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Hroro no pasneny 7

Pa3nesn 6. OBOBIIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroiiee MOBTOPEHUE 4
Nroro no pazaeny 4
[MoBTOpeHue 3

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08

bubnunoreka [IOK
https://m.edsoo.ru/7f41¢97

C

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢97
C

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢97
c

bubnunoreka [JOK
https://m.edsoo.ru/7f41¢97
c

bubnunoreka [IOK
https://m.edsoo.ru/7f41¢97

C


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 IIVTAHUPOBAHUE
10 KITACC

Tema ypoka

®usuka — Hayka o npupoje. Hayunsie
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA

Posne 1 MecTo ¢pu3uKu B GOpMUPOBAHUHN
COBPEMEHHOM Hay4YHOU KapTUHBI MUpPa, B
MPAaKTUYECKOHN eATEIIbHOCTH JIFOJIeH

MexaHndeckoe JBMKEHHE.
OTHOCHUTENBLHOCTh MEXaHHYECKOT'O
nBwxeHusd. [lepemenienne, CKOpocCTb,
YCKOpEHHE

PaBHOMEpHOE MPSIMOTMHENHOE IBHKCHHE

PaBHOYCKOpEHHOE MPSIMOJTMHEHHOE
IOBW)KCHUC

CBoboaHOE nazieHne. Y CKOpeHue
CcBOOOIHOTO MageHus

KpuBonuneiinoe npmxenue. [[Brmxenue
MaTepuaIbHOW TOYKHU MO OKPYKHOCTH

[TpuHuun oTHOCHUTENBHOCTH [ anmunest.
NuepuumanpHeie cuctemsl oTcuera. [lepBbii
3akoH HeroToHa

KoanuecTBo 4yacoB

Bcero

KonTpoabHbl
e padoThbl

IMpakTnyeckun
e padoThl

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c350
8

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c362
0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c3bed



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

10

11

12

13

14

15

16

17

Macca tena. Cuina. [lpuHuun cynepno3unuu
cwi. Bropou 3akon HeroToHa J1jtst
MaTepUalbHOU TOUYKU

Tpernn 3akoH HeloTOHA TSI MaTepHaTbHBIX
TOYEK

3akoH BCCMUPHOI'O TATOTCHUA. Cuita
TAXKCCTH. HepBaﬂ KOCMHYCCKasA CKOPOCThb

Cuna ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. Koapduuuent tpenuns. Cuna
COIIPOTHBIICHUS TIPH TBM)KCHUH TEJIa B
KHUJIKOCTH WU Ta3e

[ToctynaTtenbHoe U BpaliareabHOE ABMKCHUE
aOCOJIIOTHO TBEPAOTO Tejla. MOMEHT CHUIBI.
[Tnedo cuibl. Y CIIOBUS PaBHOBECHS TBEPIOTO
Tena

NMnynbsc MaTepualbHON TOYKH, CUCTEMBI
MaTepHabHBIX TOUEK. MIMITyIbc cuitbl. 3aKoH
COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUKCHHE

Pabora 1 momHoCcTh criisl. Kunetnueckast
SHEPTHsl MaTepHAIbHOU TOUKU. Teopema 00
HU3MCHCHUH KI/IHeTI/I‘-IG':(ZI(OI;I'v SHECPTIUn

[TorenuuanbHas sueprus. [lorenuumanbpHast
SHEPTHUs yIpyro aeGopMUpOBAaHHOU
npyxuHbl. [loTeHnanbpHas sHeprus Tena
BOJIM3U MIOBEPXHOCTH 3eMIIH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3bed

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8
bu6mmoreka [IOK

https://m.edsoo.ru/ff0c3d0
0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el8

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0c3{76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0c43d
6

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c450
2

Bbu6mmoreka [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

18

19

20

21

22

23

24

25

26

[ToTeHIMATBHBIC U HEMTOTCHIIUALHBIC CUIIBL.
Cas13b pabOTHI HETTOTCHIIHATBHBIX CHII C
U3MCHEHHEM MEXaHUYECKOU SHEPIHU
CHCTEMBI Tell. 3aKOH COXpaHEHHS
MEXaHUYECKOH IHEPTUH

JlaGopatopnas pabora «MccnenoBanue cBsi3u
paboThI CHITBI C U3BMEHEHHEM MEXaHHYECKOU
SHEPTUU TeJla Ha TIPUMEPE PACTHKEHHUS
PE3MHOBOTO KTyTa

Kontponbnas pabora Ne 1

OCHOBHBIE TIOJIO’KEHHS MOJIEKYJIIPHO-
KWHETUYeCKoW Teopun. bpoyHoBCcKOE
nwkenue. Auddysus

XapakTep ABUKEHUS U B3aNUMOJICUCTBUSA
4yacTHUI BeniecTsa. Mozenu CTpoeHHus ra3os,
KUIKOCTEN U TBEPIBIX TEI

Macca monekyn. KonnyecTBo BemecTsa.
[TocrosinHas ABoraapo

TermnoBoe paBHoBecue. Temneparypa u €€
u3mepenue. lllkana remneparyp Lienscus

Uneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOcooTHas TeMIIeparypa Kak Mepa
CpEeHEW KUHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



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
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

32

33

34

35

36
37

38

39

3akoH JlanmpToHa. ["a30BBIC 3aKOHBI

JlaGopatopHas pabota «MccnenoBanue
3aBHCHMOCTH MEXIy lapameTpaMu
COCTOSIHUS pa3peKEHHOI0 ra3ay

N3onpouieccs! B U1€aIbHOM I'a3e U UX
rpaduueckoe MpeCTaBIeHUE

BHyTpeHHsIst SHEpPrusl TEPMOJMHAMHYECKOU
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHUS.
KonuuecTtBo Temnotel u padoTta. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEALHOTO rasa

Bupael rerionepenaun

V nenpHas TEIUIOEMKOCTH BELIECTBA.
KonmruecTBo TeIoTh MpH TeIIonepeaaye.
AnmabatHBIH poriiecc

[TepBbIil 3aKOH TEPMOAMHAMUKHU U €T0
MIPUMEHEHHE K U30Ipoleccam

H606paTI/IMOCTL IIPpOLIeCCOB B IIpHUPOAC.
BTOpOfI 3aKOH TCPpMOJUHAMHUKN

[punnun aeiictBus u K11/ rermnosoit
MAaIlInuHBI

[uxn Kapno u ero KI1J]

OKonorudeckue npoOIeMbl TEMIO3HEPTETUKH

Oo6o06maromuit ypok «MomnexkynsipHas
¢uznka. OCHOBBI TEPMOAMHAMUKI

TemaTuyeckas pabora 1o

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cSefc
bu6mmoreka [IOK

https://m.edsoo.ru/ff0c623
0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a

bubmuoreka [JOK

https://m.edsoo.ru/ff0c693
8

bu6mmorekxa [JOK


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
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

40

41

42

43

44

45

46

47

48

49

teme«MounekynspHas pusnka. OCHOBBI
TEPMOIUHAMUKI

[TapooOpa3zoBaHue ¥ KOHJICHCAIIHS.
HcnapeHue u KumeHue

AOGCOJI0THAs U OTHOCUTEJIbHAS BIAYKHOCTD
Bo3ayxa. HacelmeHHslIil map

Tepnoe teno. Kpucramnuyeckue u
amopdHbIe Tea. AHU30TPOIHS CBOUCTB
KpUCTAIIOB. JKUIKHE KPUCTAILTEL.
CoBpeMeHHbIE MaTepHUaIbI

IInaBnenue n KpUuCTallIn3alys. Y,Z[GJ'IBHaH
TCIIIO0TA IIJIaBJICHHA. CY6J'II/IMaI_II/I$[

VYpaBHeHuUE TEIIOBOTO OanaHca

DrekTpu3aus Tell. DICKTPUUSCKUH 3apsil.

JIBa BH/1a AJIEKTPUIECKUX 3aPsI0B

[IpoBOIHUKH, TUANEKTPUKHU U
MOJIYTIPOBOIHUKH. 3aKOH COXPAHECHUS
AJIEKTPUYECKOTO 3apsaa

B3aumopeuncTrue 3apsioB. 3akoH Kyona.
ToYeuHBIN SNEKTPUICCKHH 3apsiT

Hanpsk€HHOCTb 3JIEKTPUYECKOTO MOJISL.
[TpyHIMI Cynepro3UIIUH IEKTPUUECKUX
noseu. JIMHUKM HanpsKEHHOCTH

PaboTa cuit 351eKTpOCTaTH4eCcKOro moJIs.

https://m.edsoo.ru/ff0c6a50

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b
6

bubmuoreka [JOK

https://m.edsoo.ru/ff0c64d
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

Bbubmmoreka [JOK
https://m.edso00.ru/ff0c670
8

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c682
0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6eed

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [{OK


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
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

50

51

52

53

54

55

56

57

58

Ilorenuuain. PazHocTh mOTEHIIMATIOB

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/IC-)JIGKTpI/I‘-IGCKaSI MMPOHUIIACMOCTb

DnekrpoemMkocTh. KonaeHcarop

Kontponbnast pabora Ne 3/ Beepoccuiickas
poBepoyHas pabora

JlaGopatopnas pabora "H3mepenue
AJIEKTPOEMKOCTH KOHJeHcaTopa'/
Bcepoccuiickas mpoBepouHas pabota

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAJIBHOTO anmnapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIEHHE AIEKTPOIpuOopoB

DNEeKTPUYECKUM TOK, YCIOBHS €r0
cymecTtBoBanus. [ToctosHubI ToK. Cuna
Toka. Hampsixenue. ConpoTuBieHue. 3aK0H
OmMa 1t yyacTka Lenu

[TocnenoBarenbHOE, TapauIeIbHOE,
CMEIIIaHHOE COEIMHEHNE IPOBOIHUKOB.
JlaGopatopHnas pabora «M3yuenue
CMEIIIaHHOTO COSAMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA.
3akon Jlxoyns-Jlenna

3axon OMa 11 TOJIHOM (3aMKHYTOI)

https://m.edsoo.ru/ff0c6f00
bu6mmorekxa [IOK

https://m.edsoo.ru/ff0c701
8

bu6mmoreka [JOK

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72¢0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c740

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c783
8

bu6mmoreka [IOK


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
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

59

60

61

62

63

64

65

66

67

aneKTpuieckoi nenu. Koporkoe 3ambikaHue.
Jlabopartopnas padota «3mepenue 3/C
MCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHHSDY

DEeKTpOHHAs POBOJAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTD

DJNEeKTPUYECKUH TOK B Bakyyme. CBOUCTBA
AIEKTPOHHBIX MyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U
npUMecHast poBoAMMOCTh. CBOKMCTBA p—N-
nepexoa. [lomynpoBogHUKOBBIE TPUOOPHI

DJIEKTPUUECKUHU TOK B PACTBOPAX H
pacrmiaBax 3JIeKTPOJIUTOB.
DICKTPONUTHYECKAS UCCOITUAITHS.
DIIEeKTPOIN3

DJICKTPUYECKUAN TOK B rasax.
CaMOCTOSTETbHBIN M HECAMOCTOSTEITbHBIN
paspsa. Moinuus. [1nazma

DIeKTpuuecKre NpuOOpsl U yCTPONCTBA U UX
IIpaKkTH4YeCcKoe mpumeHenue. [Ipasuna
TEXHUKH 0€30MacHOCTH

O06006marmui ypok «IeKTPOIHHAMUKA)

Pemntenue 3agad mo reme
“OnekTpoauHamMuKa”

[ToBTOpenue Temsl "InekTpoarnHaMuKa"

https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

Bbu6munoreka [JOK
https://m.edsoo.ru/ff0c86fc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c88be
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56
bubmuoreka [JOK



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56

https://m.edsoo.ru/ff0c8a8a
bu6mmoreka [{OK

Kjacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68 O6o0mraromiee moBTopeHue mo temam 10

68 4 3


https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne
/o

Tema ypoka

ITocTosiHHBIE MAarHUTBI U UX
B3aumoeicTeue. MarautHoe nosie. Bekrop
MarHuTHON UHAYKIUU. JINHUM MarHUTHON
MHIYKIUH

MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM.
OmnsiT Opcrena. Bzaumopeiicrsue
IIPOBOJAHHUKOB C TOKOM

JlaGopatopHnas pabora «3yuenue
MarHUTHOT'O MOJIS KaTYIIKU C TOKOM)

JleficTBHE€ MarHUTHOTO TOJIL HAa MPOBOJIHUK C
tokoM. Cuiia Ammiepa. JlabopatopHas pabora
«HMccnenoBanue AeicTBUS MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIST HA
JBIKYILYIOCS 3apsKeHHY0 yactuiy. Cuiia
Jlopenma. Pa6ota cwibl Jlopenia

DnekTpoMarHuTHas HHAyKIus. [ToTok
BEKTOpa MarHuTHOM MHAYKIMU. JJ1C
HHIYKIIUH. 3aKOH 3JICKTPOMAarHUTHOM
nHaykuu dapanes

Jlaboparopnas padota «HccnemoBanue
SIBJICHHSI DJIEKTPOMArHUTHON WHTYKITHI

KoanuecTBo 4yacoB

Bcero

KonTposbHbI
e padoThI

IIpakTHyeckn
e padoThbl

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6morexa [JOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmnoreka LJOK
https://m.edsoo.ru/ff0c9acO

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c9df4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal S0


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
https://m.edsoo.ru/ff0ca150

10

11

12

13

14

15

NHayKTUBHOCTB. SIBI€HUE CAMOMHIYKIWH.
OJIC caMOMHAYKIMHA. DHEPTUSI MATHUTHOTO
MOJISl KaTYIIKK ¢ TOKOM. DJIEKTPOMAarHUTHOE
rnoJsie

TexHnueckue ycTpoiucTBa U UX NPUMEHEHHUE:
ITIOCTOSIHHBIE MATHUTBI, JIEKTPOMArHUTHI,
JNIEKTPOJBUIaTEINb, yCKOPUTEIIN
JJIEMEHTAPHbIX YaCTHLl, UHAYKIIMOHHAS T1€Yb

O6o06maromuii ypok « MarHuTHOE TOJIE.
3J'I€KTpOMaFHI/ITHa$[ WHOYKIOUS»

Temartuueckas pa60Ta mo TeMe «MarHuTHoe
II0JIC. BHCKTPOMaFHI/ITHa}I HUHAYKOUS»

CB0OOIHBIE MEXaHUYECKHE KOIeOaHus.
["apmoHnueckue konebanus. Y paBHEHUE
rapMoHHUYecKHux Konebanwuii. [IpeBpamienue
SHEPTUU

Jlabopartopnast pabora «ccnenoBanue
3aBHCUMOCTH TEPHO/Ia MAITBIX KOJIeOaHMI
rpy3a Ha HUTHU OT JIJTMHBI HUTH U MacChl
rpy3a»

Konebatenbubir KOHTYp. CBOOOTHBIC
3JIEKTPOMArHUTHBIE KOJIeOaHHsI B HACATHHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIIOTUS MEKIY
MEXaHUYECKAMH H JJIEKTPOMAr HUTHBIMH
KoJIeOaHUAMU

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYype

bub6aunoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cabl2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bubmnoreka LIOK
https://m.edsoo.ru/ff0caf06

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4



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
https://m.edsoo.ru/ff0cb9c4

16

17

18

19

20

21

22

23

24

25

[IpencraBieHue o 3aTyxaromux KOJIeOaHUIX.
BriHyX1eHHBIC MEXaHUYECKHUE KOJICOaHUSI.
Pe3onanc. BeinyxaeHHbIe
AJICKTPOMArHUTHBIE KOJICOaHMS

[TepemenHbIN ToK. CHHYCOUIAIBHBIA
NepeMEeHHBIN TOK. MOIITHOCTh EPEMEHHOTO
TOKa. AMIUIUTYZHOE U ICHCTBYIOIIEE
3HAYEHHE CHJIBI TOKA U HAIIPSHKCHUS
Tpaucdopmarop. [IpousBoncTBo, nepenaya u
HOTpeOICHUE AIEKTPHIESCKON SHEPTUH

VY CTpoiicTBO U MPAKTUYECKOE PUMEHEHUE
AIIEKTPUYIECKOT0 3BOHKA, FeHEpaTopa
HEPEMEHHOT0 TOKa, JIMHHUHU JJIeKTporiepead
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE
anekTposHepruu. KynbTypa ucnoiap30BaHus
AIIEKTPOIHEPTUU B IOBCETHEBHOM KH3HU
MexaHu4yeckue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacnpocTpaHeHHs ¥ JUTMHA BOJIHBI.
[Tonepednbie ¥ NPOIOTbHBIC BOJTHEI

3ByK. CKOpOCTb 3ByKa. | pOMKOCTH 3ByKa.
BricoTta Tona. TemOp 3ByKa

DJEeKTPOMAarHUTHBIE BOJHBI, UX CBOUCTBA H
ckopocTs. IlIkana 351eKTpOMarHuTHBIX BOJIH

[TpuHIUTIBI paTUOCBS3U U TCICBUICHHUS.
PazButue cpencts cs3u. Paanonokanus

Kontponbnas padora Ne 1

bub6aunoreka [IOK
https://m.edsoo.1u/ff0cbb86

bubmnoreka LIOK
https://m.edsoo.ru/ff0cbd34

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

bub6muoreka [IOK
https://m.edsoo.ru/ff0cccOc
bubmnoreka LIOK
https://m.edsoo.ru/ff0ccfe0

bub6mnoreka IIOK
https://m.edsoo.ru/ff0cc618


https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

27

28

29

30

31

32

33

34

35

36

[IpssMonMHENHOE pacIPOCTPAaHEHHUE CBETA B
OHOpPOAHOM cpee. ToueuHblid HICTOYHUK
ceerta. Jlyu cBera

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
csera. [loctpoenue n300paxeHUH B INIOCKOM
3epKaie

[Tpenomnenue cera. [lonHOe BHyTpEeHHEE
otpaxxeHue. [IpeaenbHBIN Yo TOTHOTO
BHYTPCHHETO OTPAXKCHHUS

Jlabopartopnast pabora «M3mepenue
MOKa3aTess MPETOMIICHHST CTEKIIa

Jlunssl. [TocTpoenue n300paxeHuit B TUH3E.
®opmyJia TOHKOH JIMH3bL. Y BEIIMYCHUE
JIMH3bI

Jlaboparopnas padota «VccnenoBanue
CBOWCTB M300paXCHUH B IMH3aX»

Hucnepcus ceeta. ClloKHBII cocTaB 06€10ro
ceera. [{Ber. JlabopaTopHas pabora
«HaOnronenne mucriepcuu cBeTay

Wutepdepennus cBera. Audpakius cera.
JudpaxmmonHas pemeéTka

Ilonepe4HOoCTh CBETOBBIX BOJIH.
[Tonspusanus cera

Ontuyeckue MpuOOPHI U YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHuUIIBI TPUMEHUMOCTH KIIACCUYECKOU

MCXaHHKH. HOCTy.]'IaTBI CHGI_II/IaJ'IBHOI/IV TCOpHUUn
OTHOCHUTCIBHOCTHU

bu6morexa [JOK
https://m.edsoo.ru/ff0cd350

bubmnoreka LIOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd7f6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd67a

bubmuoreka [{OK
https://m.edsoo.ru/ff0cddle

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ctf02e

bubmuoreka [{OK
https://m.edsoo.ru/ff0ct862


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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

43

44

45

46

47

48

OTHOCUTENHHOCTh OIHOBPECMCHHOCTH.
3amemicHue BPEMCHHU U COKpAIICHUC NJIWHBI
9HepFI/I$I " UMITYJIbC peJ'IHTI/IBI/ICTCKOI/IU

qaCTHUILIBI. CBsI3b MaccCHI ¢ 3HepFI/IeI/IUI/I
HUMITYJIbCOM. 3Hepr1/1;1 IIOKOA

KonTponbnas padorta Ne 2

®otonsl. opmyna [1nanka. JHeprus u
UMITYJIbC (POTOHA

OTtkpsiTHE U HccaenoBanue Gorodddekra.
Omnsitel A. I'. CroneroBa

3akoHsbl poTtodddexra. YpaBHEHHE
DunmrenHa 1 Gotodrpdexra. «KpacHas
rpanuna» Gororddexra

JlaBierne cBera. OnwiTel [1. H. JIeOGenena.
XUMHUYECKOE JCHCTBUE CBETA
TexHudyeckue yCTpoHUCTBA U MPAKTUIECKOE
npuMeHeHue: GoTOdIEMEHT, (POToaaTUHK,
coJIHeUHas OaTapesi, CBETOIUO/

Pemenue 3amay nmo reMe «IJIEMEHTEI
KBAHTOBOU OIITUKN

Mopens atoma TomcoHa. ONBITE
Pezepdopaa mo paccessHUIO 0-4acTHII.
[TnanerapHas Mojenb aTomMa

[Toctynater bopa

W3nyuenue u nornomieHue GoTOHOB MPU

bub6morexa [JOK
https://m.edsoo.ru/ff0cfa42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfc68

bubmnoreka LJOK
https://m.edso0.1u/ff0cf610
bub6mnoreka [HOK
https://m.edsoo.ru/ff0cfel6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cffc4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d015e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

bubnuoreka [{OK

https://m.edsoo.ru/ff0d030
2

bub6mnoreka IIOK
https://m.edsoo.ru/ff0d091a

bub6aunoreka IIOK
https://m.edsoo.ru/ff0dOafa
bubmnoreka LIOK


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
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

49

50

51

52

53

54

55

Mepexo/ie aToOMa ¢ OJJTHOTO YPOBHS SHEPTUHU
Ha Jipyrou. Buael ciekTpos

BosHoBBIE cBOKCTBA yacTuil. BosHbI 1e
Bpowis. KopryckyJIsspHO-BOJHOBOH
nyanu3M. CIIOHTaHHOE ¥ BBIHYKJICHHOE
U3JTy4YCHUE

OTKpBITHE pATMOAKTUBHOCTHU. OMBITHI
Pesepdopna o onpesnenenuto cocraBa
PaAMOAKTUBHOTO U3ITYUYEHUS

CsoucTtBa anb(ha-, bera-, raMMa-u3TydeHUsI.
BrusiHue paguoakTHBHOCTH HA KUBBIC
OpPTaHU3MBI

OTKphITHE IPOTOHA U HEUTPOHA. M30TOTIHI.
Anbda-pacniaa. DIEeKTPOHHBIH U
MO3UTPOHHBIN OeTa-pacma. ["aMmma-
U3ITyYeHue

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble
peakuuu. Snepubin peaktop. [Ipodiemsl,
MIEPCIEKTHUBBI, YKOJIOTUYECKHUE ACTIEKTHI
SJICPHON SHEPTETHKH

DOnemeHTapHble YacTUIBl. OTKpPBITHE
NO3UTpOHA. MeTo/1bl HaOMIOICHUS 1
pETHCTPAIH dJIEMEHTAPHBIX YaCTHUIL.
Kpyrusii cron «D@yHaaMeHTaabHbIe
B3aUMOJICUCTBHS. ENUHCTBO u3nueckon
KapTUHBI MUAPa»

OTansl Pa3sBHUTHUA aCTPOHOMMHU. HpI/IKJ'IaI[HOG
U MHUPOBO33PCHYCCKOC 3HAUCHUC

https://m.edsoo.ru/ff0dOafa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bubmnoreka LIOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d116
2

bu6mmoreka [IOK

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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

56

57

58

59

60
61

62

63

64

acTpoHoMuu. Buj 3B€31HOr0 Heoda.
Co3Be3nus, spKHe 3BE3/1bl, TUIAHETHI, UX
BuANMOE ABKeHUE. CoHeYHas cucTeMa

Comnune. ConHeyHast akTUBHOCTB. ICTOUHHK
sHeprun CoJIHIIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3B€3 bl TTIABHOU TOCIIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
spomonuy CoIHIIA M 3BE3]]

Mueunsbid [1yte — Hama ["anakTuka.
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TEXHOJOTHYECKOM, COITMATLHON 1 dTHUYCCKOM
cdepax AeaTeTbHOCTH YeTIOBeKa

O6o06maromuit ypok. Poib u mecro pusuku
U aCTPOHOMHUH B COBPEMEHHON HAy4YHOM
KapTHHE MHpa

O6o06maromuii ypok. Pons ¢puzudeckoit
Teopuu B HOpMUPOBAHNH NPEACTABICHUN O
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
MpoBepPsAeMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI 0CHOBHOI
00pa3oBaTeIbHOW MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

JleMOHCTpHpOBaTh Ha MpUMEpax pojdb U MecTo (U3UKH B
(hopMHUpPOBaHMKM COBPEMEHHON HAy4YHOW KapTHHBI MUpa, B Pa3BUTHHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOUN NESATEIbHOCTH
moaei

Y4YuThIBaTh TPAHUIIBI IPUMEHEHUS M3YYCHHBIX (PU3UUYECKUX MOJIEIEH:
MaTepuaabHas TOYKa, WHEpLHUalIbHas CUCTeMa OTcuéTa, aOCOIIOTHO
TBEPAOE TEJO, UACATbHBIN ra3; MOACIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJI, TOYCYHBIA DICKTPUYECKHN 3apsii — NpU PELICHUH

¢bu3nveckux 3amaq

Pacnio3znaBate ¢usnueckue sBIEHUS (MpoLecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KHHETHYECKOH Teopuun
CTPOEHHUSI  BeUlecTBa U  DJJEKTPOJMHAMMKHM: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BM)KEHUE, CBOOOIHOE NaJieHue
TN, JABWKEHHE TO OKpPYKHOCTH, WHEPUHUsS, B3aUMOJICWCTBUE TeEI,
muddysus, OpOyHOBCKOE JABMKEHHE, CTPOSCHHE KUIKOCTEH U TBEPABIX
TeJ, U3MEHEeHHe 00bEMa Tell PU HarpeBaHUM (OXJIaXIEHUH ), TETIJIOBOE
paBHOBecCHe, UCIAapeHHe, KOHAEHCAlVsl, TUIaBIeHNe, KpUCTaIn3alus,
KHTIEHHUE, BIIAYKHOCTH BO3/yXa, IMOBBIIICHUE IABIICHUS Ta3a IpPU €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKY ITapaMETPaMU COCTOSHUS

rasza B U30IpoHeccax; dJICKTpHU3aluusa Tell, B3anUMOICUCTBHE 3apsA 0B

OnuchiBaTh MEXaHWYECKOE JIBWKCHHME, UCIONb3ysd (U3NYECKHe
BEJIMYUHBI: KOOPJAMHATA, IIyTh, MEPEMELICHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CWIa, HMIYJbC Tela, KUHETHYECKas DHEPIHs,
NOTEHLIMAJbHAsl DJHEpPIusi, MeXaHudeckass paboTa, MeXaHHYyecKas
MOIITHOCTh; TIPY ONHUCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCTOJb3YEMBIX BEIWYMH, HUX OOO3HAYEHHMs M €IUHMIbI, HAaXOIHUThb
(GbopMyIIbl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C JAPYTUMU

BEIn4YnHaMu

OnuceIBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA TeJI U TEIJIOBEIE SIBJICHUA,

UCTIONB3Ysl (DM3MUECKHe BEITUYMHBI: JaBIICHHE Ta3a, TeMIeparypa,



10.6

10.7

10.8

10.9

10.10

10.11

CpelHssl KUHETHYECKas PHEPTus XaoTUYECKOTO JBUKEHHS MOJEKYJ,
CpPEIHEKBaIpaTUYHAasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIIOTHI,
BHYTPEHHSA SHeprus, padora raza, Ko3QpQpUIUEHT MM0JIe3HOro J1eHCTBUA
TEIUIOBOTO  JIBUraTelssd; IPU ONMCAHWM IIPaBUIBHO TPAaKTOBATH
¢u3nyecKuil CMBIC HCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAUYECHUA U
€IMHUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE JNAHHYIO (DPU3UYECKYIO

BCJIMYHHY C APYT'UMH BCIIMYNHAM

OnuceiBaTh M3y4yEHHBIE DJJEKTPUUECKHE CBOMCTBA BELIECTBA U
ANEKTPUYECKUE  SBIIEHUS  (MPOLIECCHI), HCMONB3Yysl  (U3HUECKUe
BEJINYUHBI: JJEKTPUYECKUNA  3apsl,  DJJIEKTPUYECKOEe  MOJeE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IpHU
OMMKMCAaHWUU TPABHIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIOIB3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTb (OPMYJIBL,

CBA3LIBAIOIIUEC TAHHYTO (1)I/ISI/I‘ICCKYIO BCJIIMYMHY C IPYTrUMHU BEJIMYNHAMU

aHAM3UpPOBaTh (PU3MUYECKHE MPOLECChl M SABICHMSA, HCIONIb3Ys
¢u3nyeckre 3aKOHbI U MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tarotenus, 1, 11
n III 3akonbl HproTOHA, 3aKOH COXpAaHEHMS MEXaHUYECKOM DHEPIHUH,
3aKOH COXPAaHECHUS UMILYJIbCA, IPUHLUI CYIEPIO3ULUN CUII, IPUHIUIT
paBHONpABUs HMHEPLUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUsS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpPEIHEM KMHETHUYECKOM DHEPrMU TEIUIOBOTO ABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIepaTypo, MEepBbI 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUYECKOTO 3apsaa, 3akoH Kynona; mpu sToM
pasnuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTU4eCKOe

BBIpA)KEHHUE U yCIIOBUSA (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBSCHATH OCHOBHBIC MPHUHIUNBI JEHCTBHA MAaIIUH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3IuyaTh YCIOBUS MX 0€30IacHOro

HUCIIOJBb30BaHUs B HOBCGHHGBHOﬁ KHN3HU

BBINOMHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAHUIO (PH3UUECKUX SBICHUN U
MPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MIpH
sToM (GopMyIupoBaTh MpoliemMy (3amady) MU THUIOTE3y y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  yCTAaHOBKY W3  NPEJIONKEHHOTO
000pyI0BaHusl, MPOBOUTH OMBIT U (DOPMYITHPOBATH BHIBOIBI
OCYU.[CCTBJIHTB npaAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX
BEJIMYMH, MPHU ITOM BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHUsS U
WCTIOJIb30BaTh U3BECTHBIC METOIbI OLIEHKH ITOTPEITHOCTEH M3MEePEHUI

I/ICCJ'IeI[OBaTB 3aBUCUMOCTH MCIKOY (1)I/I3I/I‘ICCKI/IMI/I BCJINMYHHaAMH C

WCIIOJIb30BAHUEM IMPSAMBIX H3MEPEHMM; IPU 3TOM KOHCTPYHPOBAThH



10.12

10.13

10.14

10.15

10.16

10.17

10.18

11 KJIACC

Kon

YCTaHOBKY, (UKCHPOBATh pPE3YyJbTaThl IOJTYYCHHOW 3aBUCHMOCTH
(U3HYECKUX BEITUYHMH B BUJAC TAOIUI U TpadUKOB, JIeTIaTh BEIBOJIBI 110

pe3yiibTaTaM UCCICAOBAHUA

CoOnromate mpaBwiia 0€30MAaCHOTO  TpyJa TMpH  MPOBEACHHUU
UCCIICOBaHMH B  paMKax y4eOHOro OSKCIEpUMEHTa, y4eOHO-
UCCIIEIOBATENILCKOM W NPOEKTHOM JEATEIBHOCTH C HMCHOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYI0BAHUS

Pemate pacuérHple 3amaun ¢ SBHO 3aJaHHON (U3UYECKOW MOJENBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaIn3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh (DU3HUECKYIO MOJENb, BBIICIATH
(dbu3uvecKrue BENMYUHBI B (HOPMYJIbI, HEOOXOAUMBIC I €€ peIIcHHUS,
MIPOBOJIUTH PACUETHI M OIIEHUBATHh PEATBHOCTD MOJYYEHHOTO 3HAYCHUS

(bu3HUYECKON BEITUINHBI

Pemars Ka4eCTBECHHBIE 3a/1a4H: BBICTPANBATh JIOTUYECKH
HENPOTUBOPEUMBYIO LIETIOYKY PACCYXKIAEHUW C OMOPOM HAa U3YUYCHHbBIE

3aKOHBI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh NOpU  pelIeHMHM y4eOHBIX 3ajjad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIs MOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIIpETallMd U TPEACTABICHUs Y4YeOHOH M Hay4HO-TIOMYJISpHON
nHPOpPMALUHY, TIOTYYSHHOW W3 Pa3IMYHBIX MCTOUYHUKOB, KPUTUYECKU

AHAJIU3UPOBATH IMOJTYy4aCMYIO I/IH(I)OpMaI_II/IIO

[TpuBOANTE TpUMEPHI BKJIAZa POCCHUHCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE NPOLIECCOB OKPYIKAIOIIETO

MHpa, B pasBUTUC TCXHUKHU U TEXHOJIOTHI

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS TO (DU3MKE B TOBCEIHEBHOM
YKU3HH JJ1 o0ecrieueHus 0€30MacHOCTH MpU OOpaIleHUH ¢ IpudopaMu
U TCEXHUYCCKUMU YCTpOfICTBaMPI, A COXpaHCHUA 3O0POBbSA U

CO6J'IIO,Z[€HI/I$I HOPM 35KOJIOTUYCCKOT'O IMOBCACHHU B Oprxcanmeﬁ cpenac

PaboTarp B rpynme C BBINOJHEHHUEM DPA3IUYHBIX COIMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  IpyNNbl,  palMOHAIBHO  paclpeneisTh
0053aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX
CUTyalusiX, aJCKBATHO OLIEHUMBATh BKJAJ KaXXJIOTO M3 YYaCTHUKOB

IPYMIIBl B PELICHUE paccMaTpUBaeMOil MpooIeMbl

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM



NpOBePSIEMOr0
pe3yJbTara

11.1

11.2

11.3

11.4

11.5

o0pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMs

JIeMOHCTpHpOBaTh Ha TMpHUMEpax pojib U MecTo (U3MKH B
(hOpMUPOBaHUN COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TE€XHOJIOTUH, B MPAKTUYECKOUN NESATEILHOCTH

JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PM3NIECKON KapTUHBI MHpa

Y4uTHIBaTh TPAaHULBl IPUMEHEHHS U3YUEHHBIX (QU3NYECKUX MOJEIIEH:
TOYEYHBIN IEKTPUYECKUN 3aps, AlepHas MOJIENb aTOMa, HyKJIIOHHAs

MOZCIJIb aTOMHOTIO Apa IMPpU pCHICHUA (I)I/I3I/I‘IGCKI/IX 3aaad

Pacnio3naBathe ¢u3uueckue siBIEHUS (MPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  DJIEKTPOJAMHAMHKM W  KBAaHTOBOW  (U3MKU:
JIEKTpUYECKasi MPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XHMMHYECKOE,
MarHUTHOE  JIGHCTBHS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
9JIEKTPOMArHUTHAasE WHAYKLUS, JeHCTBUE MArHUTHOTO IIONIsi Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCS 3apsij, 3JIEKTPOMAarHUTHBIE
Kosue0aHus W BOJHBI, MPSIMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
OTpaXEHHE,  TpeNoMIIeHHe, HUHTeppepeHnus, aAudpakuus ¢
MOJIIpU3aLusl CBETa, AMCIEpCUsi cBeTa, (OTOdNEKTpUdeckuii 3¢ddext
(boTtoahdexr), cBeTOBOEC maBiICHHE, BO3HUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HMCKYCCTBEHHas

PaaOaKTUBHOCTDH

OnuceiBaTh W3YYCHHBIE CBOWCTBA  BEMIECTBA  (DJICKTPHUYECKUE,
MAruuMTHBIC, ONTHYCCKUC, BJICKTPUUCCKYIO IMPOBOAUMOCTL PA3JIMYHBIX
Cpel) U DJIEKTPOMATHUTHBIC SIBIEHUS (MPOILECCHI), HUCIOIB3YS
dbu3nveckue  BEIMYMHBL:  JJICKTPUYCCKHHA  3apsij, CWiIa  TOKa,
AJIEKTPHUYECKOE  HANPSHKEHHE,  DIIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh moteHnuanos, JJIC, pabora Toka, WHIYKIMS MarHUTHOTO
noJis, cuna Ammepa, cuia JlopeHia, "HIyKTUBHOCTh KaTYIIKU, SHEPTUS
AJIEKTPHUYECKOTO U MAarHUTHOTO TIOJICH, TIEPUOJ] M YaCTOTa KOJIeOaHHl B
Koye0aTeIbHOM KOHType, 3aps] MW CHia TOKa B IpoIecce
rapMOHUYECKUX JJIEKTPOMAarHUTHBIX Kose0aHui, ¢dokycHoe
paccTosiHMe W ONTHUYecKas CHJia JIMH3BI, MPH OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YEMBIX BEIHYWH, WX
0003Ha4YEHHUS U €IMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE ITAHHYIO
($U3NYECKYIO BEIMUUHY C APYTUMH BETMYMHAMU

OnuceIBaTh HN3YYCHHBIC KBAHTOBBLIC SBJICHUA U IMPOLECCCHI, UCIIOJIb3YA
(1)I/I3I/I‘-IGCKI/IG BCJIMYHHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA

BOJIHBI W YaCTOTa CBCT4, JHCPIrUA U UMIIYJIbC (I)OTOHa, nepuon



11.6

11.7

11.8

11.9

11.10

11.11

11.12

nojrypacmnaaa, SHEpTrus CBA3U aTOMHBIX AACP, ITPU OITMCAHHUU ITPAaBUJIBHO
TPAKTOBAThH (bl/ISI/I‘ICCKI/Iﬁ CMBICJI  HUCIIOJIB3YCMbIX  BCJIIMYMH, HX
0003HaYCHUS U CANHUIIBI, YKA3bIBATb (I)OpMy'J'ILI, CBA3bIBAIOIINUC NAHHYTO
(bI/I3I/I‘IeCKy1-O BCINMYNHY C APYTUMH BECIIMYHMHAMU, BBIYHUCIIATE 3HAUCHUC

(hbU3UIECKON BETMIHHBI

Ananm3upoBaTh (pU3NYECKHE TIPOLECCH W SBJICHUS, HCIONbB3YS
¢u3nueckne 3aKOHbl M NPHHOMNBL  3akoH OMa,  3aKOHBI
MOCJIEAOBATEIBHOTO W TMApAJUICIbHOTO COCTUHEHUS IPOBOIHHKOB,
3akoH [[xoyns — JleHna, 3aKOH 3JE€KTPOMarHUTHOW WHIYKLUH, 3aKOH
HPSMOJIMHEHHOTO PacHpOCTPAHEHUS CBETA, 3aKOHBI OTPA)KEHHS CBETA,
3aKOHbI  IIPEJIOMJIEHUS  CBETa, ypaBHEHHWE  OWHIUTEHHa  AJis
doroddexra, 3aKOH COXpaHEHHsS] DHEPruUHM, 3aKOH COXpPaHECHUS
UMITyJIbCa, 3aKOH COXPAaHEHMsS OJIIEKTPUYECKOTO 3apsja, 3aKoH
COXpaHEeHHWs  MaccoBOro  4YHcia, THocTyidatsl  bopa,  3akoH
pPaIMOAaKTHBHOIO  pacmajga; TP JTOM  pa3iHyaTh  CIOBECHYIO
(OpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKEHHE M YCIOBHS

(TpaHuIIbl, 00TACTH) TPUMEHUMOCTH

OHpe,[[eJI}ITB HAIlpaBJICHUC BCKTOPA HWHAYKIMK MArHUTHOI'O I10JIA

MIPOBOJHMKA C TOKOM, CUJIbI AMniepa u cuiibl Jlopenna

CTpOI/ITb U OIIMCHIBATH I/I306pa)KCHI/Ie, C031aBacMOC€ IIJIOCKHUM 3€PKaJIOM,

TOHKOU JIMH30H

BBIMOSTHSTE SKCTIEPUMEHTBI 110 UCCIICTOBAHUIO (DH3HMUCCKUX SIBICHUN
IIPOLIECCOB € MCMOJB30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHMI; MTPU
3ToM (opmynHpoBaTh TpoOJieMy (3a7ady) W THUIOTE3y Y4eOHOrO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHusl, MPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

OcyiecTBisITh TpsIMbIE U KOCBEHHBbIE HM3MEpPEeHHsS (PU3MUECKHX
BEJIMYMH; MpPHU 3TOM BHIOMpATh ONTUMANIBHBINA CIIOCO0 M3MEpEeHHs U

HCIIOJB30BaTh N3BCCTHHIC METObI OLICHKN HOl"pGHIHOCTCfI H3MepeHI/Iﬁ

UccnenoBath 3aBUCUMOCTH (DPU3UYECKUX BEIMYHUH C MCTOJIb30BaHUEM
NpSIMBIX ~ M3MEPEHUH; TPU HITOM KOHCTPYHPOBATH  YCTAHOBKY,
¢buKkcUpoBaTh pPE3yJAbTATHl MMOJYYCHHON 3aBUCHMOCTH (DU3HMUECKHX
BEJIMYUH B BHJIC TAaOIUIl M TPaUKOB, J€JIaTh BBIBOJBI 110 pe3yJbTaTaM

HCCIIEI0OBAHUS

CobOmrogaTh mTpaBHMjia  0O€30MMACHOTO  TpyJa TIpU  MPOBEACHUHU
UCCIIEIOBaHUM B paMKax ydeOHOro »HKCIEpUMEHTa, Yy4eOHOo-
UCCIIEIOBATENILCKOM M MPOEKTHOU JIEATENILHOCTH C HCIIOJIb30BaHHEM

U3MEPUTENBHBIX YCTPOMCTB U 1aOOpaTOPHOr0 000PY0BAHUS



11.13

11.14

11.15

11.16

11.17

11.18

11.19

Pemate pacuérHple 3amauu ¢ SIBHO 3aJaHHON (U3UYECKOW MOJENbBIO,
UCTIONB3Ysl (PU3MYCCKUE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHaIn3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh (DU3MUECKYI0 MOJENb, BBIICIATH
(dbu3uvecKrue BENMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ peIIeHHus,
MIPOBOJIUTH PACUETHl M OIEHUBATH PEATBHOCTD MOJYYEHHOTO 3HAYCHUS

(bu3HYECKON BEITUINHBI

Pemars Ka4eCTBECHHBIE 3a/1a4H: BBICTPANBATH JIOTUYECKH
HENPOTUBOPEUMBYIO LIETIOYKY PACCYXKIAEHUW C OMOPOM HAa U3YUYCHHbIE

3dKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh NOpU  peUIEHMHM y4eOHBIX 3ajjad  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJIOTUM JUIsl IOMCKA, CTPYKTYpHUPOBaHUS,
UHTEpIIPETallMd W TMPEACTABICHUS YYEOHOH M Hay4HO-TIONMYJISPHON
uHpOpPMALIUY, TOTYYCHHOW M3 Pa3IMYHBIX MCTOUYHUKOB; KPHUTUYECKH

AHAJIU3UPOBATH IMOJTYy4aCMYIO I/IH(I)OpMaI_II/IIO

OOBSICHATh NPHUHLHUIBI JACUCTBUS MAIIWH, NMPHOOPOB M TEXHUYECKHX
YCTPOMCTB; pPa3inyaTh YCIOBHS HX O€30IacCHOrO HCIOJIb30BAaHUS B

MOBCEIHEBHOMN KU3HU

[TpuBoANTE TpUMEpHI BKJIAaJa POCCUHCKUX U 3apyOekHbBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPY>KAIOLIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOIOTHI

Hcnonp3oBaTh TeopeTHdyeckue 3HaHUS MO (U3UKE B IOBCEAHEBHOM
KHU3HH JUTs o0ecTiedeHnst 6e30MacHOCTH MPU 00palieHnu ¢ mpubopamu
U TEXHUYECKUMM YCTPOMCTBAMHM, JUISI COXPAHEHHUs 3/I0pOBbS U

cOOJTI0ICHUST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIEH cpesie

PaGotate B rpyIme ¢ BBIMOJHEHHEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYIIbI,  PAaLMOHAIBHO  pacHpeelirTh
O0S3aHHOCTM ¥ IUTAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJeKBAaTHO OIEHWBATh BKIAJ KaXIOTO M3 YYaCTHUKOB

TPYNIbI B pellieHHEe paccMaTpruBaeMoil mpoOaemMbl



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METObI HAYYHOI'O IIO3HAHU A

10 KVIACC
Kon
Ko nposepsiemoro
pasaen
JJIeMeHTa
a
1.1
1
1.2
2
2.1.1
2.1 2.1.2
2.13

®duznka — Hayka o npupoje. Haydnsie MmeTombl
IIO3HAHMUS  OKpyKarwowero  mupa.  Pous
AKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MMO3HAHUSA

IPUPOIBI. DKCIEPUMEHT B (PU3UKE

MonenupoBanue (GU3NYECKUX SIBICHUH U
npoueccoB. Hayunsie runoressl. @usnyueckue
3aKOHBl U TEOpUHU. ['paHUIbI MPUMEHUMOCTHU
buznyecKux 3aKOHOB. [TpuHIIMT
cooTBeTcTBUs. Ponb u Mecto Gus3uku B
(dbopMUpPOBaHUU COBPEMEHHOM HAay4YHOU
KapTHUHBI MUPA, B TPAKTUYECKOMN I€ATEIbHOCTH
Joen

MEXAHUKA

##HPar#KITHEMATUKA

MexaHu4ecKoe JIBHXKEHHE. OTHOCHUTEILHOCTh
MEXaHUYCCKOI'O IBUXKCHUSI. Cucrema orcuéra.

Tpaexropust

Ilepemenienue, CKOpOCTh (CpenHsAs CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U YCKOpEHHE
MaTepualbHOM TOYKH, UX MPOEKIHMH HA OCH
CUCTEMBI KOOpP/MHAT. CrnoxeHnue

IIEPEMELLEHUI U CI0KEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHEMHOE JIBUKCHUE. I'paduku
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,

YCKOpEHHUS, MyTH u MepeMEIICHUS



2.2

221

222

223

224

225
2.2.6

MaTepHaJILHOf/II TOYKH OT BPECMCHU

CBoOoaHoOe nagieHue. Y CKopeHrue CBOOOHOTO

naacHus

KpuBonuneiinoe naBwkenue. PaBHOMepHoOe
JNBIDKEHHE  MaTepUaJIbHOM  TOYKH MO
OKPYXHOCTH. YTIOBasi CKOPOCTh, JIMHEWHas
CKOPOCTb. [lepuon U qacToTa.

LleHTpOoCcTpeMHUTEIbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIIUJIOMETP,

JABMIKCHUC CHaApAA0B, HCNHBIC W PCMCHHBIC

neperaqyu
[IpakTnueckue paboTHI. N3mepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue

COOTHOIIECHUSI MEXAY MyTAMHU, NPOUICHHBIMU
TEJIOM  3a  I[OCJIEIOBAaTENIbHbIE  PaBHbBIC
MPOMEKYTKH BPEMEHU ITPU PAaBHOYCKOPEHHOM
JBUOKEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOU
Hy10. M3ydeHune NBUKEHHUS IIapuKa B BA3KOU
JKUIKOCTU.  M3yueHuwe  NIBWXKEHHSI — Tela,

OpOILIEHHOTO TOPU30HTAIBHO

H#PartH## IMHAMUKA

IIpunnun otHocuTensHOCTH ['anmunes. [lepBoii
3akoH HrproToHa. HHepuumanbHble CUCTEMBI

oTcUéTa

Macca tena. Cuna. [lpuHuun cynepno3unuu
CHJI

Bropoii 3akon HeroToHa ayisi mMaTepuaaibHOU
TOYKM B HUHEPLUUAIBHOM CHUCTEME OTCUETA
(UCO). Tpernit 3akoH HeloTona s
MaTEpUATIbHBIX TOYEK

3aKOH BCEMHUPHOTO TAroTeHus. Cuiia TSKECTH.
IlepBas kocMuueckas ckopocTh. Bec tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus



2.3

2.2.7

2.2.8

229

2.2.10

CKOJIBKEHUSI W CHJla  TPEHUS  IOKOSI.
Koadduiment tpenus. Cuna conmpoTUBICHUS

IIpu ABUXKCHUM TECJIA B ) KUAKOCTHU HUJIN Ira3e

[TocTynarenbHOe W BpamiaTesbHOE JIBUKEHUE

a0COJIFOTHO TBép,HOFO TCl1a

MOMEHT CUJIbl OTHOCUTEIBHO OCH BpAalllEHHs.
IIneqo cuibl. YcnoBus paBHOBECUS TBEPIOIO
tena B UCO

TexHuueckue  yCTpOMCTBA:  MOJUIUITHUKH,

JABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[TpakTuyeckue paboThl. V3yueHue ABHKEHHA
Opycka TI0 HAaKJIOHHOW IUIOCKOCTH TOJ
JEUCTBUEM HECKOJbKMX Ccuil. McciemoBanue
3aBUCUMOCTH CHWJI YIIPYTOCTH, BO3HUKAIOIIMX
B jaedopmupyemMoll MpyKUHE H PE3UHOBOM
oOpasrie, OT BEIWYWHBI UX Jaedopmaiuu.
HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO

TEJIa, UMCIOIICTO OCh BpalllICHUA

##HtPar###3AKOHBI COXPAHEHHMA B MEXAHUKE

23.1

232

233
234

2.3.5

2.3.6

2.3.7

NMnynsCc MarepuanbHOM TOYKH, CHCTEMBI
MaTepUaabHbIX TOYeK. MMmynbc cunsl u

M3MEHEHUE UMITYyJIbCca Tella
3akoH coxpaHenuss ummnyisca B HCO.
PeakTuBHOE 1BHXKEHHE

Pab6ota cunbl

MOMHOCTB CHIIBI

Kunernueckast 3Heprusi MaTepHaIbHON TOYKHU.
Teopema 0 KHHETUYECKON YHEPTUU
[TorennuanbHass sHeprus. IloreHnuanbHas
SHEprus yOpyro neGpOopMHUPOBAHHON
npyxunsl. lloTeHuuanbHas 5SHeprus Tejna
BOJIM3M MOBEPXHOCTH 3eMIIU

IToTeHnManbHBIE U HEMOTEHIUAJIBHBIE CHJIBI.

CBa3b pa6OTBI HCIIOTCHIOUAJIBHBIX CHII C



3.1

2.3.8

239

2.3.10

M3MEHEHHUEM MEXaHUYECKOW SHEPIHU CUCTEMBbI
Tel. 3aKOH COXpaHEHMs MEXaHWYECKOU
SHEPrUuu

VYrpyrue u Heynpyrue CTOIKHOBEHUS
TexHu4eckue yCTpPOWCTBA: ABUKEHUE DPAKeT,
BOJOMET, KOIIEp, IPYKUHHBII MTUCTOJIET
[IpakTnueckue paboThl. M3yueHue CBs3M
CKOpPOCTEM TeJ 1P HEynpyrom yjaape.
HccnenoBanme cBs3M  pabOThl  CHIIBI €

U3MEHEHHEM MEXaHHMYSCKOMN SHCPTrHHU TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA
###Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKON TEOPUU

3.1.7

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH. BpoyHoBckoe
neuxenue. {uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHﬂ qacCcTHll BEIICCTBa

Mogenu CTpo€HHMS Ta30B, XUIAKOCTEH U
TBEPABIX TeN U 00BSICHEHNE CBOMCTB BEIIECTBA

Ha OCHOBE DTUX MOJIEJIEN

Macca wMonekyn. KomnmuecTBo BemiecTsa.

[Tocrosnnas ABoraapo

TemnoBoe paBHOBecwe. Temmeparypa u €€

usmepenue. lllkana remneparyp Lienscus

Mognens  upeanpHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKOU

TCOpHUU UACAILHOTI'O Ir'a3a

AOcomoTHas TemrepaTypa Kak Mepa cpeiaHen
KHHETHYECKON PHEPTUU TEIJIOBOTO JBHKCHUS
yactul raza. [lIkana remneparyp KensBuna
VpaBuenue Kianeiipona — Menzgeneesa.
3akoH J/lanbToHa

["a30BbIe 3aKOHBI. M30mpoLIECChl B UAEATBHOM

ra3€¢ C IOCTOSAHHBIM KOJIMYECCTBOM BCUICCTBA:

u30TepMa, U30X0pa, H300apa



3.2

3.1.10

3.2.1

322

3.23

3.24

3.25

3.2.6

3.2.7

3.2.8

Texnuueckne YCTpOWCTBA: TEpMOMETD,

G6apomeTp

[TpakTuueckue pabotel. M3mepeHue wmacchl
BO3/yXa B KJIaCCHOM KomHate. MccienoBanue
3aBHCHMOCTH MEX]y apaMeTpaMu COCTOSHUS

Pa3peKEHHOTO ra3a

OCHOBbI TEPMOJAMHAMUKN

TepmonuHamMuueckass cHUcTeMa. BHyTpeHHss
DHEPrusl TEPMOAMHAMHYECKOM CHCTEMBI U

Ccoco0bI €€ N3MEHEHUS

KonnyectBo Temnotel 1 pabora. BuyTpenuss

SHEPIU OAHOATOMHOI'O NACAJTIBHOT'O ra3a

Bunpl Temnomepenayu: TEMIONPOBOIHOCTb,
KOHBEKLHUA, U3ayueHue. TemmoéMKocTh Tena.
VienepHas TEIUIOEMKOCTH BellecTBa. Pacyér

KOJIMYCCTBA TCIJIOTHI IIPpHU TCTUIONICPLCaavuc

[TepBblii 3aK0H TepMouHAMUKH. [IpriMeHeHne
IIEPBOTO 3aKOHA TEPMOJIUHAMUKHI K
uzonporneccam. ['paduyeckas uHTEpIpETALUS

paboTsI raza

TemmoBble mamuHbl. [IpuHIMOBL AEHCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEprun
B TewioBbix MammHax. Koaddumment
nosie3Horo aeicteus (nanee — KI1J1) TermoBoi

MamuHsbl. [{ukn Kapro u ero KII/]

Bropoit 3aKOH TEPMOJIUHAMUKU.
HeoOpatumocTs  mpoueccoB B IMPHUPOJE.
TeruioBble JBUTATEIIH. DKOJIOTU4ECKHe

po0JIEMBI TEIIOIHEPTETUKU
Texnuueckne YCTpOWCTBA: J(BUTaTElb
BHYTPEHHETO CropaHus, OBITOBOI
XOJIOAWIBHUK, KOHIULMOHED

[IpakTrueckue padbotel. U3mMepenue yaenbHon

TEIUIOEMKOCTH



3.3

4.1

###HPart#H## A PEI ATHBIE COCTOSAHUA BEHLIECBA. ®A30BbIE

3.3.1

332

333

334

335

3.3.6

3.3.7

4.1.1

4.1.3
4.1.4

I[NEPEXO/IbI

[TapoobpazoBanue u KOHJEeHCaIHs.
Ucnapenne u kuneHuwe. YaenapHas TEIUIOTa
mapooOpa3oBaHUsI. 3aBUCUMOCTD

TEMIICPATYPbI KUIICHUA OT JaBJICHUA

AOcomoTHAE W OTHOCUTEJIBbHAs BIIAXKHOCTH

Bo3ayxa. HacelenHsiil map

TBépnoe Teno. Kpucrannmmueckue u amopdHbie
Tena. AHM30TPONHUS CBOMCTB KpPUCTAJUIOB.
Kunkue KPUCTAJUIBL. CoBpeMeHHbIE
Marepuabl

[InaBnenne wu Kpucraymszauus. Y AelbHas

tertoTa maBneHus. CyOmumanus

VYpaBHeHHE TEIIOBOTO OanaHca

TexHudeckue yCTpOMCTBA: THUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
MIOJIy4Y€HHUsI COBPEMEHHBIX MaTEpHUajoB, B TOM
YKCJie HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH

[IpakTnueckue paboTHI. N3mepenue

BJIAJKHOCTH BO3aYyXa

SJIEKTPOAMHAMUKA
###HPar###IJIEKTPOCTATUKA

OnexTpuzanus Tell. OJIEKTPUYECKUM 3apsi.

JIBa BH1a 3IEKTPUUECKUX 3apsi0B

IIpoBoHMKY, JUDIIEKTPUKA u

MOTYTIPOBOIHUKH
3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
B3aumoneiicteue 3apsnos. 3akod Kynona

DIIEKTPUYECKOE noJie. Hanpsioxk€aHoCTh
3JIEKTPUYECKOTO oJIA. [TpuHIIMDI
Cyneprno3uuuu. JIMHMM  HanpsyKEHHOCTH

SJICKTPHUYCCKOTI'O ITOJIA

PaGora cwun QJICKTPOCTATUYCCKOI'0  ITOJIA.



4.2

4.1.7

4.1.10

Ilorenuuain. PazHocTh mOTEHIIMATIOB

HpOBOI{HI/IKI/I U OUSJICKTPUKKU B IIOCTOSIHHOM
SJICKTPUYICCKOM I1I0JIC. I[I/ISJICKTPI/I‘ICCKBJI

IMPOHUITACMOCTb

DIIEKTPOEMKOCTb. Konnencarop.
DNEeKTPOEMKOCTh  IUIOCKOTO  KOHJCHCATOPA.

OHeprus 3apsyKEHHOr0 KOHAEHCAaTopa

TexHudeckue  yCTPOMCTBA:  3JIEKTPOCKOIL,
ANEKTPOMETpP, 3JIEKTPOCTATHYECKas 3alllNTa,
3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP

[IpakTnueckue paboTHI. N3mepenne

BHCKTpOéMKOCTI/I KOHACHCATOpa

HHPart##IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

4.2.1

422

423

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

PA3JIMYHBIX CPEJJIAX

YcnoBus CyHmICCTBOBaHUA IIOCTOSHHOI'O
QJICKTPHUYCCKOI'O TOKA. Hcrtounukn Toka. Cuia

TOoKa. [I0CTOSIHHBIN TOK
Hanpsokenne. 3akon Oma 17151 yyacTka Lenu

DNEKTPUYECKOE CONPOTUBJICHHUE. Y IEIbHOE

COIMPOTUBIICHUE BCIICCTBA

[TocnenoBarenbHOE, napajuresbHOe,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

Pabota snexkrpuueckoro Toka. 3akoH Jlxoyns
— Jlenna

MOIHOCTh AIEKTPUUECKOTO TOKA
anekTponaBkymas cuna (manee — DJC) u
BHYTpPEHHEE COMPOTUBIECHHE UCTOYHHUKA TOKA.
3akoH Oma I8 TOJHOM  (3aMKHYTOM)

SHGKTqueCKOﬁ OCIIu. KOpOTKOG 3aMBIKaHHC

DneKTpoHHas MIPOBOAUMOCTH TBEPABIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTHUBICHUS
METaJJIOB oT TEMIIEPaTypBhI.

CBepXIpoBOIUMOCTD



429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITy4YKOB

[TonynpoBonnuku. Co6CTBEHHAs U IPUMECHAs
4.2.10 IIPOBOAMMOCTh IOIYNpPOBOAHUKOB. CBOMHCTBa

p-n nepexona. [TonynpoBoaHUKOBBIE TPUOOPHI

ONeKTpUYeCKuii  TOK B 3JIEKTPOJIMUTAX.
4.2.11 DNEeKTPOIUTHYECKAS JUCCOLUALMS.

DIIeKTPOJIn3

DIIEKTPUYECKHI TOK B rasax.
4212 CaMOCTOSTENBHEIA UM HECAMOCTOSATEIILHBIN
pas3psia. Pa3znuyHbie THUIBI CaMOCTOSITEIBLHOIO

paspsiaa. Mouaus. [1nazma

Texnuueckue YCTpOMCTBA: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHUKH  TOKa,
AJIEKTPOHArpeBaTEIbHbIE pudopHI,
4.2.13 AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BaKyyMHBII MO,
TEPMHUCTOPBI U (boTOpE3UCTOPHI,

HOHynpOBOHHHKOBBﬁiﬂHOH,FaHBBaHHKa

IIpaxTueckue paboTHI. N3yuenue
CMEIIAHHOT'O COEIMHEHUS PE3UCTOPOB.

4.2.14 WN3mepenne OJIC HUCTOYHHMKA TOKAa M €ro
BHYTpeHHero conpotusieHus. HaOmronenue

QJICKTPOJIN3a

11 KITACC

Kon
Koanposepsiemoro

pasaeJ IIpoBepsiemble 371eMeHTHI COAEPKAHUS
3JIeMEHTa

a

4 SJIEKTPOAMHAMUKA
###HPart#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA MHAYKIOUA

IlocTrostHHBEIE MarHuThbl. B3amMojaencTBUE

43 4.3.1
MOCTOSIHHBIX MarHUTOB

432 MarnutHoe mone. BekTtop MarHMTHOM



433

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

vHAyKIuU.  [IpuHIMOD — cynmeprno3uiuu.
Jlunun marnutHOM wuHAyKuuu. Kaptuna
JIMHWM  MAarHuTHOM  HMHAYKUMHA  TOJA

INOCTOAHHBIX MaroHuTOB

MarautHoe T0JI€ TMPOBOJHHUKA C TOKOM.
Kaptuna nuHMil nosist JJIMHHOTO MPSMOTO
MIPOBOJIHUKA M 3aMKHYTOTI'O KOJBLEBOIO
MIPOBOJIHUKA, KATYHIIKU C TOKOM. OTBIT
Opcrena. BzauMmoielicTBrMe NPOBOIHUKOB C

TOKOM
Cuna AMrepa, e€ MOJlyJib M HalpaBJICHHUE

Cuna JlopeHua, e€ MOAyJb U HalpaBJICHUE.
JIBmkeHue  3apsDKEHHOM — 4acTULbl B
OJTHOPOJIHOM MAarHuTHOM Tone. Pabora
cunel JlopeHia

SBneHue MeKTPOMarHUTHON WHIYKITIH
[ToTox BekTOpa MarHUTHOW WHTyKIIUH
O/1C nHayKIuu. 3aKOH IEKTPOMarHUTHOM
unaykunu Papanes

BuxpeBoe »anextpuueckoe mone. 3IJC
WHIYKIMA B TIPOBOJHUKE, JIBIKYIIEMCS
[IOCTYNATEJIbHO B OJHOPOJHOM MAarHUTHOM
oJIe

IIpaBuio Jlenna

NHnyKTUBHOCTB. SIBIIEHME CAMOMHIYKIIUU.
O/1C camonHIyKIMu

DHeprusi MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM

DNEeKTPOMAarHuTHOE I0JIe

TexHuueckne yCTpPOWCTBA: MOCTOSIHHbBIE
MarHuThlI, 3JIEKTPOMArHUTHI,
3EKTPOJIBUraTENb, YCKOPHUTEIHN

QJICMCHTAPHBIX  YaCTULl, MWHAYKIIHOHHAs

1cYb



5.1

4.3.15

[IpakTrnueckue paboThL. N3yuenne
MAarHUTHOTO 1Ol KaTYIIKH C TOKOM.
HccnenoBanne JEWCTBHS  IIOCTOSHHOTO
MarHuTa Ha pamKy ¢ TokoMm. MccienoBanue

SIBJIICHUS BHGKTpOMaFHHTHOﬁ HUHAYKIOHUA

KOJIEBAHW A 1 BOJIHBI

##HPart#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarenprast cucrema. CBOOOJHBIC
kojeOanus. ['apMoHWYEecKHe KoJieOaHusI.
[lepron, wactora, ammumtyna u (¢asa

KoJieOaHuii

[IpyxuHHBIA MagTHUK. MaremaTudecKui

MAasITHUK
YpaBHEHHE TapMOHUYECKUX KOJIeOaHMIA.
Kunemaruueckoe " OUHAMUYECKOE

OIIHCAHHE KOJICOATEIbHOIO JABHIKCHUSA

[IpeBpatienue SHEPIruu npu
FapMOHMYECKUX  KOJIEOaHUsX. Cas3b
aAMILINATY I KoJieOaHuil HCXOIHOU

BEJIMYMHBI C aMIUIUTyJaMH KojeOaHuid eé

CKOPOCTH U YCKOPCHUS

KoneGarenpupiii  koHTYp.  CBOOOAHBIC
AJIEKTPOMATrHUTHBIC KoneOaHus B
uleaIbHOM  KOJEOATeNIbHOM  KOHTYPE.
AHanoruss MEXIy MEXaHHYECKUMHU W
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMH.

®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPIruu B UAEAJIbHOM

KOJIe0aTeIbHOM KOHTYPE

BoiHyKIeHHbIE MEXaHUYEeCKUE KOJIeOaHMUs.

Pesonanc. PesonancHas KpHUBasl.
Breinyx1eHHBIC JJIEKTPOMArHUTHBIC
KoJiIeOaHusl.

Ilepemennbii  Tok.  CuHYCOMAANBHBIN

IIEPEMEHHBIN TOK.



5.1.10

5.1.11

5.1.12

MomHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYJHOE U JIEHCTBYIOIIEE 3HAYECHHE
CHJIbI TOKA W HAIIPSIXKCHUSA

Tpanchopmarop. [IpousBoacTso, nepenava
U NOoTpeOIeHne 3IIEKTPUUYECKOW SHEPIHH.
OKOJIOTUYECKUE PUCKU MPU IPOU3BOJICTBE
NIEKTPUYECKOM  DHEPIHUU. Kynstypa
UCIIOJIb30BaHUS AEKTPOIHEPTUU B

HOBCG,I[HCBHOﬁ KHU3HHU

TexHuveckne ycTponcTBa: ceicmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUHA

QJICKTpoIICpcaav

[Ipaktnueckue pabotel. McciemoBanue
3aBHCHMOCTH TIEPHOAA MAJIbIX KOJICOAHMIA
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccnenoBanre nepeMeHHOTO TOKA B
ey U3 MOCJIEN0BATEbHO COEAMHEHHBIX

KOHJEHCATOpa, KaTyIIKU U PE3UCTOpa

#HPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

522

523
52

524

525

MexaHunueckue BOJTHBI, YCIIOBHS
pacnpoctpanenusi. I[lepuon.  CkopocThb
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL

HOHepCLIHBIG " IpOJ0JIbHBIC BOJTHBI

#i#HPart##t Nntepdepernust n audpakmus

MCXaHHMYCCKHUX BOJIH

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYKa.

BricoTa Tona. TeMOp 3ByKa

DNEeKTPOMarHUTHbIE  BOJHBL. Y CJIOBUS
M3JIy4eHUs]  DJIIEKTPOMATHUTHBIX  BOJIH.
Bzaumnas opuentanus BektopoB E, B u U

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakKeHHE, NPEJIOMIIEHHUE, IOJISIPU3ALINS,
mubpakuus, uHTepdepeHuus. CKOpPOCTb

SJICKTPOMAIrHUTHBIX BOJIH



53

5.2.6

5.2.7

528

5.3.1

532

5.33

534

535

5.3.6

5.3.7

[IIxana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHEe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHI)I pagruocCBA3N U TCICBUACHUS.
PaI[I/IOJ'IOKaI_II/IH. SHGKTpOMaFHI/ITHOG

3arps3HCHUE OKPYKAIOILIEH Cpeibl

TexHudeckue yCTpOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTpa3ByKOBas
JIMarHOCTHKAa B TEXHUKE M MEIHIMHE,
pamap,  pagUONPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

H#HHHPar##OIITUKA

[IpssMonMHENHOE PacIpOCTpaHEHUE CBETa
B OJTHOpOIHOM cpene. JIyd cBeta

OtpaxeHue cBeTa. 3aKOHbl OTPaKEHUS
ceera. Iloctpoenue u3z00pakeHHl B

IIJIOCKOM 3€pKajc

[Ipenomnenue CBETa. 3aKkoHBI
MPEeTOMIICHUS CBeTa. AOGCONIOTHBIH

IMMOKa3aTcjib MPECJIOMIICHUA

[TomHOE BHYTpPECHHEE OTpaKCHHE.
[IpenenbHBIA Yroal MOJHOTO BHYTPEHHETO

OTpaXKEHUS

Hucnepcust  cBera. ClOXHBI  cocTaB

oenoro ceera. Llser

CoOuparonyie W pacceuBalONIfe JIHMH3HI.
Tonkass nuH3a. DOKYCHOE paACCTOSHUE H
OIITUYCCKas caiia TOHKOU JIMH3HEI.
[Toctpoenue u300pa>keHU B COOMPAIOTUX
W pacceuBarommx JmH3ax. Dopmyna
TOHKOW JMH3bI. YBEJIHUEHHUE, [[aBaeMoe

JIAH301

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKH
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539

5.3.10

5.3.11

5.3.12

WNurepdepentiuas  ceera.  KorepentHsie
HWCTOYHHUKHU. Ycnosus HaOIIOIeHUS
MaKCHUMYMOB u MHUHUMYMOB B
UHTEp(EpPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)&?.HI)IX KOI'¢pCHTHBIX HCTOYHUKOB

Hudpakaus  ceera.  udpakunonHas
peméTka. YcnoBue HaOMIOJEHHS TIIaBHBIX
MaKCHMYyMOB npu naJeHuU
MOHOXPOMaTHYECKOTO CBeTa Ha
TU(PPAKINOHHYIO PEIETKY

ITonsipusanus ceera

TexHudeckue yCTpOMCTBA: OYKH, JIYIA,

doroanmapar, NPOEKIUOHHBIN ammapar,

MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OIITHKA, Iu(pakIuOHHAs pemeéTKa,
MOJISIPOX

IIpaxTueckue paboThI. N3mepenune

nokasarens npenomienus. Mccnenosanue
CBOWMCTB  HM300pakeHMH B  JIMH3aX.

HaGmronenue aucnepcun ceeta

BJIEMEHTAHI CIIELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

I'paHnLBI PUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. ITocTynatel TEOPUU
OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTh
MOZAYJIs CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
3ame/UIeHHe BpPEMEHM U COKpAllEHHue
JUIUHBI

DHeprus u UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsi3p Macchl C JHEpPrued M HMMILYJIbCOM
CBOOOJHOM YacTUIbl. OHEprusi IMOKoA

CBOOOIHON YaCTULIBI

KBAHTOBA ®U3UKA



7.1

7.2

##Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.3

7.1.4
7.1.5

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

®otonbl. Dopmyna [lnanka cBs3u 3HEPrUN
dboToHAa C ero 4YactoTol. OHeprus u

UMIyJbC GOTOHA

OTtkpeiTHe U uccnenaoBanue Gorodrddexra.
Ombitet A.I'. CroneroBa.  3aKOHBI
dororddekra

YpaBHenue DitHIuTeiHa 1111 hoTodddexra.
«Kpacnas rpanuia» porodddexra
Jasnenue cBeta. OnbiTel [1.H. JIeOGenena
XuMHYecKoe JeHCTBHE CBETA
TexHUYECKHE yCTPOWCTBA: (POTOIIIEMEHT,

dboromatyuk, COJTHEYHAS Oarapes,

CBETOJHNO/

CTPOEHUE ATOMA

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccnenoBaHnuio CTPOSHUS

aroma. [limanerapHas Mozeb aroma

ITocTynatsl bopa. N3nyyenue U
norsouieHre (OTOHOB MPU MEPEX0/Ie aToMa
C OZIHOT'O YPOBHs SHEPrUU Ha Ipyrou. Bunusl
criekTpoB. CEKTp ypOBHEW SHEPruu aToma
BOZOpOAA

BonHoBbIe cBoOMicTBa yactul. BomHbl g€
Bbporiins. KopnyckynsipHo-BOJIHOBOM
nyanusMm. Jludpakuus dIeKTpOHOB Ha

KpHUCTaJlax

CrioHTaHHOE U BBIHYXJICHHOE H3JIy4YCHHE.
YcTpoiicTBO M IPUHLIKIT PaOOTHI Jlazepa
TexHuueckne yCcTpONCTBA: CHEKTpaabHbIN
aHaJIn3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue  pabGotel.  Habmromenue

JIMHEMYaTOro CreKTpa



7.3

ATOMHOE A1PO

MeToapl  HAONIOJACHUS W PETHCTPAIMH
7.3.1
3JIEMEHTAPHBIX YaCTULL

OTkpbITHE  paguOaKTHUBHOCTU.  OTBITHI
Pesepdopna mo onpeneneHuo cocraBa
7.3.2 paguoaKTUBHOrO u3iydeHus. (CBoMCTBa
anb(da-, 6era-, raMMa-u3aydeHus. Biusaue

PaaruOaKTUBHOCTHU HA KUBbLIC OPIraHHU3MbI

OTkpbITHE  NPOTOHA W HEUTpOHA.

Hyxnonnass monens siapa [eiizenOepra —
7.3.3

NBanenko. 3apsa sapa. MaccoBoe 4ucCIo

anpa. M3oronsl

Anbda-pacna. ONEKTPOHHBIN u

MO3UTPOHHBIK  OeTa-pacma. ["amma-
7.3.4

u3dydeHue.  3aKOH  pPaJMOaKTHUBHOIO

pacmnana
DHeprus CBs3U HYKJIOHOB B sifipe. SnepHble

7.3.5
cuibl. Jleekt Macchl aapa

7.3.6 S nepubie peakuuu. /leneHre u CUHTES siIEp

Snepnsiit peaktop. TepMosiaepHBIN CUHTES.

[TpoGneMbl W  TEPCIEKTUBHI  SACPHOM
7.3.7

OHEPreTHKU. DKOJOTUYECKHE  aCHEKThI

SJIEPHOMN SHEPreTUKH

OnemeHTapHble  4acTUlbl.  OTKphITHE
7.3.8 II03UTPOHA. dOyHIaMEeHTaIbHbIE
B3aUMOJCUCTBUSA
TexHuueckue  yCcTpOHCTBA:  JO3UMETD,
7.3.9 Kamepa BunbcoHa, sAIEpHBIM peakTop,
aToMHas 6oMba
[Tpaktuyeckue pabotbl. MccaenoBaHue
7.3.10 TPEKOB YaCTHII (o TOTOBBIM
dororpadusim)
OJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3Bé3nmnoro neba. CosBe3musi, sipKue



8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

3Bé3I[I>I, IUTaHETHI, UX BUANMOC JIBUXKXCHUC

Comueunast cucrema. llma”Hersl 3eMHOU
TPYIIIIBI. [lima"eThI-rUraHThI u ux
CHyTHI/IKI/I, KapJ'II/IKOBI)Ie IIJIAHCTEI. Manme

Tena CoJIHEYHOM CHCTEMBI

Comnne, d¢otochepa wu  armocdepa.

ConHeyHasi akTUBHOCTD
NcTtounuk sHeprun CosHIA U 3BE3]T

3BE3/1bI, MX OCHOBHBIE XapPaKTEPUCTUKHU:
Macca, CBETUMOCTb, Pauyc, TEMIIEpaTypa,
ux B3aUMOCBS3b. [uarpamma
«CHEKTPAJIbHBIM KJIACC — CBETHUMOCTHY.
3BE3MBI TIIABHOM MOCJICA0BATSILHOCTH.
3aBHCHUMOCTh «Macca — CBETHMOCTB» IS

3BE3]] TJIaBHOM MOCJIEA0BATEIbHOCTH

H##HPar###BuyTpenHee cTpoeHue 3BE3N.
COBpCMeHHBIG MMpEaACTaBJICHUA (6]
MPOUCXOXKACHUU U 3Boironuu ConHla u

3BE3. DTanbl KU3HU 3BE3T

Mneunsii  Ilyte — nHama ['amakTuka.
ChnupanbHass ~ crpykrypa  ['anmaktuky,
pacnpeneneHue 3BE3J, Ta3a M IBUIM.
[Tonoxxenne wu paBwkenne ConHoa B
lamaxtuke. Ilnockas wu  cdepuueckas

MOJACUCTEMEI ['anakTuKu

Turner rajJdaKTHK. PaI[I/IOFaJ'IaKTI/IKI/I n

KBasapel. UEpHBIE ABIPEI B sIpax rajlakKTHK

Bcenennas.  Pacmmupenue  BceeneHHOM.
3akon XaO6na. Pasz0eranue rajgakTuK.
Bospact u paguyc BceneHHoi, Teopus
Bonbmioro B3peiBa. Mojgens «ropsiyei

Bcenennoi». PenukroBoe usinyueHue
MacmtabHast  cTpykTypa  BceneHHOM.
Mertaranaktuka. Hepeménnbie npobiemsl

ACTPOHOMUU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®uzuka. 10 knacc. Maxuies ['.4., byxosues b.b., Corckuit H.-H.; nox
penakiueit [TapdpentreBoit H.A. AxuronepHnoe o6miectBo «M3narenbcTBo
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METOAUYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

®OI'MC "Mos mkoia"

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

dI'C "Mosg mkona"
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