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MNOACHUTEJIbBHASA 3AIIMCKA

[lporpamma 1o ¢us3uke 06a30BOTO YpOBHS HAa YPOBHE CpEIHEro oOIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE MOJIOKEHUW U TpeOOBaHMN K pe3yjbTaraMm
OCBOEHHUSI OCHOBHOUM o0Opa3zoBaTelibHON mporpammel, mnpeactaBieHHbix B GI'OC
COO, a Takke c yuérom (enepasbHOM pabodeil MporpaMMbl BOCHHUTAHUS U
KOHLENIMK TpernojaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNbHBIX
OpraHu3alusax Poccuiickon Oenepanun, peanu3yroLux OCHOBHBIE
o0pa3oBaTebHbIE IPOTPAMMBI.

Copnepxanue mnporpaMmbl 1o (U3MKE HampaBiIeHO Ha (QopMHUpoBaHHUE
€CTeCTBEHHO-HayYHOM KapTuHbl MHpa oOyuatomuxcs 10-11 kmaccoB mpu
oOydeHun ux (uszrke Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JAESITEIHHOCTHOTO
nonxona. [lporpamma mo ¢usuke coorBerctByer TpeboBanmsim ®I'OC COO k
IUIAHUPYEMbIM  JIMYHOCTHBIM, TPEIMETHBIM U METANpeIMETHBIM pe3yjbTaraM
o0y4yeHusi, a TaKkKe YYUTHIBAET HEOOXOAUMOCTh peATU3AlMU MEXIPEIMETHBIX
CBs3e (PM3UKM C ECTECTBEHHO-HAYYHBIMM Yy4eOHBIMU TIpeaMeramu. B Heil
ONPENIETSAIOTCS OCHOBHBIE 1I€JIM M3YyY€HHs (PU3MKU HA YPOBHE CpPEIHEro OoOLIero
o0pa3oBaHus, IUIAHUPYEMbIE pPE3yJIbTaThl OCBOEHHUS Kypca (PU3UKHU: JUYHOCTHBIE,
MeTanpeaMeTHbIe, TpeAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no ¢u3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B

TOM YHUCJIE IPEIMETHBIE PE3YIbTAThI 10 ToJlaM 00y4eHHUS;

e cojepkanue yueOHoro npeamera «Dusnka» 1o rojgam oOydeHus.

®du3uka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPUPOAbI, BBICTyNAas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIAJl B CUCTEMY
3HaHU 00 okpyxaromeM Mupe. [IIKOIbHBIN Kype QU3HKH — CHCTEMOOOPa3YIOIIHiA
JUIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB, MOCKOJbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHWM, HW3ydyaeMbIX XHUMHEW, OHOJOTHEH,
dbusnueckoit reorpadueit u  actpoHomueit. Mcmonp3oBaHME W aKTHBHOE
npuMeHeHre  (PU3MYECKUX  3HAHWW  ONpeAeNsieT  XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe >SHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, MOJY4YEHUs HOBBIX MaTE€pPUAIOB C 3a/laHHBIMU CBOWMCTBAMHU W JIPYTHUX.
M3ydyenne ¢u3nku BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE ECTECTBEHHO-
HAYYHOU KapTUHBI Mupa oOydaromuxcs, B (OPMUPOBAHWE YMEHUN MNPUMEHATH
HAYYHBI METOJ MO3HAHMSI MPU BBHIMOJIHEHUH UMH y4E€OHBIX HCCIEAOBAHUM.

B ocHOBy kypca ¢usuku miii ypOBHS CpEIHEro oOIero oOpa3oBaHUS
MOJIOKEH psIA  HIEH, KOTOPbIE MOXHO paccMaTpuBaTh KakK MPUHLUIBL €ro
OCTPOECHHUSL.



Hoesa yenocmnocmu. B COOTBETCTBMM C HEH KypC SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuan U3 BCEX pa3/iesioB (U3MKH, BKIIIOUAET Kak
BOIIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOU (DU3UKU.

Hoes ecenepanuzayuu. B cOOTBETCTBMM C HEW Marepuan Kypca (QPU3UKH
00bemMHEH BOKpYr (u3uueckux Teopwid. Begymmum B Kypce  sBIsieTCs
dbopMUpoBaHUE TMPEACTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTepuu, BEIIECTBE W
noJie.

Hoea eymanumapuzayuu. EE peanuzamnus mpeanosaraeT HUCIOJIb30BAHKUE
TYMaHUTAPHOTO TOTEHIMaTa (U3MUYECKOW HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uk ¢ pasBuUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYCCKUMU,
HPABCTBEHHBIMHU Y DKOJOTUYECKUMU MPOOIeMaMHu.

Hoes  npuxnaownoii  nanpaenennocmu. Kypc Gu3uka  mpeamnosiaract
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHMUYECKHX U TEXHOJIOTHYECKUX MPUIIOKEHUN
V3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoess sKkonoeusayuu peanusyercss TOCPEIACTBOM BBEICHUS JJIEMEHTOB
COJIepKaHUsl, TOCBSIIEHHBIX OKOJOTUYECKUM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBl C PA3BUTHEM TEXHUKM M TEXHOJIOTHIA, a Takxke OOCYXIEHUs
po0JIeM palMoOHAIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTUIECKON 0€30TacCHOCTH.

Crep>KHEBBIMH dJIEMEHTaMH Kypca (GU3MKA Ha YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHusi SABISAIOTCS (pusuueckue Teopuu (PopMUPOBAHUE TPEICTABICHUN O
CTPYKType MOCTpOeHUS (HU3MUECKON Teopuu, posiu (yHIaMEHTAJIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHUSX O MPUPOJE, TIpPaHHUIAX
OPUMEHUMOCTH TEOPHM, /i ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEMHO-ACATEBPHOCTHBIA TMOIX0 B Kypce (PU3MKH peann3yercss MpexKJe
BCEro 3a CU€T OpraHM3allUUd HKCIEPUMEHTATBHON JESITEIHHOCTH O00Yy4Yaroluxcs.
Jlns  Ga3oBOro ypoBHS Kypca (U3MKH — OTO HCIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB U JIAOOpaTOpPHBIX padoT,
KOTOpBIE B MporpaMme mno (pusnke oO0beIMHEHbl B OOLIUN CIHUCOK YYEHUYECKUX
NpaKTUYECKUX paboT. Beigenenue B yka3aHHOM TepeyHE J1abopaTOpHBIX padoT,
OPOBOAUMBIX  JJIE  KOHTPOJSI W OLEHKH, OCYIIECTBIISICTCS  y4aCTHUKAMHU
00pa3oBaTeNbHOTO Tpollecca HCXONsI M3 OCOOCHHOCTEH IUJIAaHHUPOBAHUS U
ocHameHuss kabwHera ¢Gm3ukn. Ilpm d3ToM  obOecmedyuBaeTcss  OBJAJCHUE
00y4YaroNIUMUCS YMEHUSIMU TIPOBOJUTH KOCBEHHBIC H3MEPEHHUS, HCCIICIOBAHUS
3aBUCUMOCTEN (PU3NYECKMX BEJIMYMH W TIOCTAHOBKY OIIBITOB II0 MPOBEPKE
MPEIJI0KEHHBIX THUIIOTES.

Bonpiioe BHHMaHHWE yaenseTCs PEHICHUI0 PacyETHBIX M KauyeCTBEHHBIX
3amay. [Ipu sTomM nsi pacu€THBIX 3a7a4 MPUOPUTETOM SIBJIIFOTCS 3aJladyd C SIBHO
3aJlaHHON (PU3NYECKON MOJIENbIO, MO3BOJISIONIUE MPUMEHATh W3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJIHOTO pa3zfena Kypca, TaK MU HUHTErpUpysl 3HAHUS U3
pa3HbIX paznenoB. JJii KauyeCTBEHHBIX 3a/lay MPUOPUTETOM SIBISIIOTCA 3aJlaHusl Ha
0ObsICHEHHE TMPOTEKaHUsl (PUIMUECKUX SBJICHUH U MPOIECCOB B OKpYyXkKarouien
KU3HU, TpeOyrome BbIOOpa (PU3NYECKOW MOJENU Ui CUTYyalldd MPaKTHUKO-
OPHUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ tpeboBanusimu DPIOC COO «k marepuaibHO-
TEXHUYECKOMY oO0ecredyeHno ydeOHOro mpoiiecca 0a3oBbBI  yYpOBEHb Kypca
GbU3MKHU Ha YpOBHE CpeHEro o0IIero oO0pa3oBaHMsl TOJKEH U3y4aThCsl B YCIOBUSAX
NpeAMETHOTO KaOWHeTa (PU3NKK WIM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa
NPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIAa. B kabuHere (U3HKU JOJDKHO OBIThH
HeoOxoauMoe JabopaTopHoe OOOpyAOBaHUE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMe No (pU3HMKE YYEHUUECKUX MPAKTUYECKUX PadOT M JIEeMOHCTPALMOHHOE
000pyIOBaHUE.
JleMoHCTpalMoOHHOE  00OopynoBaHue (GOPMHUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM  MHWHUMAQJILHOW  JIOCTAaTOYHOCTH W OO0ECHEeYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe M0 (U3uKe KIIOUEBBIX JIEMOHCTpAIMii st
UCCIICJIOBAHUSI ~ M3y4yaeMbIX  SIBJIGHUH H  MPOIECCOB, OMIUPUUYECKHX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.
JlaGopaTtopHoe 00OpymOBaHWE MJII YUYCHHUUECKHUX IMPAKTHUECKUX pPadoT
dbopmupyercs B BHUJIE TEMATHUYECKUX KOMIUICKTOB W OOECIeuMBaeTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJaromuxcs. TeMaTrhudeckue KOMIUICKTHI
nabopatopHOro oOOpYAOBaHMS JIOJHKHBI OBITH TOCTPOCHHI HAa KOMILJIEKCHOM
UCMOJIb30BAHUU AHAJIOTOBBIX M LU(MPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IIUPPOBBIX Ja00OpaTOpHil.
OCHOBHBIMU TIEJIIMU U3Y4YeHHUS (PU3UKU B 00IIEM 00pa30BaHHUU SBIISTIOTCS
e (¢opmupoBaHHE HHTEpECa U CTPEMJICHUS OOYYarONIMXCA K HAyIHOMY
M3YYCHHUIO TPUPOJBI, PA3BUTHE HUX HHTEUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIE MO3HAHWA W (HOPMUPOBAHHE
HCCJIEJIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (¢opMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaKk pe3yibrara H3yYeHUs
OCHOB CTPOEHHUS MaTepuu U QyHIaMEHTAILHBIX 3aKOHOB (PU3UKU;

e (QopmupoBaHHE YMEHUNH OOBSCHATH SBIEHUS C  HCIOJIb30BAHUEM
(bu3NYECKNX 3HAHWN M HAYYHBIX JOKA3aTEeIbCTB;

e (opMupoBanue mnpeacTaBIeHUA O poir (GU3MKUA I PA3BUTHA APYTUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHne 3THUX IeNiell 00ecreunBaeTcsl pelieHHeM CIEAYIOMUX 3a7ad B
npolLecce U3y4eHus: Kypca GU3MKUA Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:



e mnpuobpereHue CHUCTEMBI 3HAHUI 00 o01mux bu3nUecKux
3aKOHOMEPHOCTSX, 3aKOHaXx, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, DJIEKTPOJUHAMUKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTHI acTPO(U3UKH;

e (¢opmMupOBaHHE yMEHUH TNPUMEHATh TEOPETHUYCCKUE 3HAHWS IS
0oObsicHEeHHsI (U3NYECKUX SIBICHWA B TMPUPOAEC U JUIsl TMPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW YKU3HU;

e OCBOCHHME CIIOCOOOB pEIICHUS Ppa3M4HbIX 3a7a4 C SBHO 3aJaHHOMU
¢bu3nueckol MoJeNnblo, 3aJady, MOAPa3yMEBAIOLIUX CaMOCTOATEIbHOE
co3fanue (pU3NIECKON MOJIEH, aJleKBAaTHOW YCIOBUSAM 3a/1auu;

e TMOHMMaHHME (PUBNYECKUX OCHOB U TMPUHIIUNIOB JACHCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOLIECCOB, MX BIMSHUSA HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS U IMPOBEIACHUS
(GU3MUECKNX SKCIICPUMEHTOB, aHAM3a W HWHTEpIpeTanuu HH(pOopMaImm,
OTIpeJIeTICHHsI TOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

e CO3/JaHHE YCJOBHUH ISl Pa3BUTHs YMEHUUH MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIESITETbHOCTH.

Ha w3yuenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obpazoBanusi otBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEIETIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIO).

[lpennaraemelii B mnporpamMme 1o (Qu3MKe TMepedyeHb JabopaTOpHBIX U
NPaKTUYECKUX pabOT SIBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JieJlaeT BBIOOP
NpoBeNeHUsT Ja0OPaTOpHBIX pabOT W OMBITOB C YYETOM HHAWUBUAYAIHHBIX
0COOEHHOCTEH 00yUYaroIIuXCs.



COIEPKAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nka 1 MeTOAbl HAYYHOTO IMO3HAHUS

®uznka — Hayka o mnpupoje. HayuHble METOIbl MO3HAHUS OKPYKArOLIETO
mupa. Ponp J3KkcnepuMeHTa W TEOPUM B IPOLIECCE TMO3HAHUS IPUPOJBL
DKCIEPUMEHT B (PUBHKE.

MonenupoBanue (Qu3MUECKUX SIBJICHUNH W TpolieccoB. HaydHble THUIIOTE3BI
dusnyeckue 3aKOHbBI M TEOPUHU. ['paHUIBl TPUMEHUMOCTH (HU3HMUECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUS.

Pons u Mecto ¢uzuku B (popMHUpOBaHMHM COBPEMEHHOW HAy4YHOW KapTHHBI
MHpPA, B IPAKTUYECKON AEATEIbHOCTH JIHOJCH.

Jlemoncmpayuu

AHAJOTOBBIE H IM(PPOBBIE HW3MEPUTEIBHBIE TPHUOOPHI, KOMITBIOTEPHBIC
JATYUKH.

Pa3znean 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe JBMKEHHE. (OTHOCUTEIIBHOCTh MEXaHMYECKOTO JBHKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemerienue, CckOpoCTh (CpelHSASI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U
YCKOpPEHHE MaTepuaibHOM TOYKH, WX MPOEKIMH HAa OCH CHCTEMbl KOODPIWHAT.
CrnoxeHue nepemMenieH!l U CII0KEHUE CKOPOCTEM.

PaBHOMEepHOE U paBHOYCKOpEHHOE MpsIMOJMHEWHOe aBmxkeHue. [paduku
3aBUCUMOCTH  KOOpPJHWHAT, CKOPOCTH, YCKOPEHHSA, NYTH U MEPEMEIICHUS
MaTepUalbHON TOYKHU OT BPEMEHH.

CBoOoHOE majicHUe. Y CKOpEeHHUe CBOOOHOTO TMaCHHs.

KpuBosmueiiHoe  nBwkeHue.  J[BH)KEHHME  MaTepUabHOW  TOYKH 11O
OKPYXKHOCTHU C TIOCTOSIHHOM 1O MOJAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs
ckopocTs. Ilepuon u yacrora obpaienus. LlenTpocTpeMurenbHoe yCKOpEHHE.

TexHuueckue ycTpoWcTBA UM IPAKTHUECKOE IPUMEHEHHE: CIHIOMETD,
JBIDKCHHUE CHAPSIZIOB, LIETIHBIE U PEMEHHBIC MEpPEIayn.

Jlemoncmpayuu

Mogenb cucTteMbl OTCYETA, WIDIKOCTpALUs KHUHEMAaTUYECKHX XapaKTEPHUCTHK
JBYOKEHUS.

[IpeoOpa3zoBaHre IBMKEHUN C UCHOJB30BAHUEM MPOCTHIX MEXaHU3MOB.

[lanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenne naBwxeHus Tena, OPOIIEHHOTO MOJ YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.



M3mepenne yckopeHus cBOOOIHOTO MaeHUsI.

Hanpasnenne CkOpocCTH NpH ABUKEHHUH 10 OKPY’KHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopusie pabomaol

M3yueHre HEpaBHOMEPHOTO ABWKEHUSI C LEJbIO ONPEACIICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXKAY MyTSIMH, NPOWICHHBIMH TEJIOM 3a
MOCJIE/IOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHH IPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBWKEHHMS IIapUKa B BSI3KOW KUIKOCTH.

M3yyenue nBWXeHHs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[lpunuun  otHocutenbHOCTH  laymunes.  [lepBeiid  3axkoH  HproToHa.
HNuepumanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cwi. Bropoit 3akoH HproToHa
JUJIS. MATEpUAIIBHOW TOYKHU. Tpetuit 3akoH HproTOHA 1711 MAaT€pHAIBHBIX TOYEK.

3akoH BcemMupHoro TsaroteHusi. Cuna Tskectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunbl TpeHust (MOKosi, CKOJbKeHUs!, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHsI CKOJIBKEHUSI M cwia TpeHus nokosi. KoaddummeHnt tpenus.
Cuna conpoTHUBIIEHUS TIPU IBUKEHUU TeNa B KUAKOCTHU WM Ta3e.

[locTymarenbHOE W BpalaTesbHOE JBIKEHUE a0COMIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTEIIBHO OCH BpamieHus. llmewo cumbl.  YcnoBus
paBHOBECUS TBEPAOTO TETA.

TexHuueckue ycTpoWCTBa M IPAKTHYECKOE IIPUMEHEHME: IOJIIMUITHUKH,
JBW>KEHUE MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenve mHepuUH.

CpaBHEHHE MacC B3aMMOJICUCTBYIOIIUX TEJL.

Bropoii 3akon HeroroHa.

N3mepenne cuil.

Cno>xeHue CuiL

3aBUCUMOCTD CHJIbI YIPYTOCTH OT AePOopMaIii.

Hesecomocts. Bec Tena nmpu yCKOpEeHHOM NOABEME U MaJCHUU.

CpaBHeHUE CUJI TPEHHSI MOKOSI, KAUEHUS] U CKOJIbKECHHUS.

YcioBust paBHOBECHSI TBEPAOTO Teyia. Buabsl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomaoi

M3yuyenue nBwxeHHsi Opycka Mo HAKJIOHHOW IIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE M
pe3uHOBOM 00Opa3siie, OT ux Jaedopmanuu.

HccnenoBanue yciaOBHM pPaBHOBECUS TBEPAOIO TEJA, HMMEKOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpanenus 6 mexaHukKe

Nmnynbe maTepuanbHOM TOYKM (Tena), CUCTEMbl MaTE€pUaIbHBIX TOYEK.
Nmmynbe cwiibl M M3MEHEHUE HUMIYJbCa Tejld. 3aKOH COXPAHEHUs MMITYJIbCa.
PeakTnBHOE IBIDKEHME.

PaGoTa cunbl. MOIIIHOCTE CHIIBL

Kunernueckass »Heprusi MarepualibHOW TOuYKd. Teopema 00 U3MEHEHUU
KMHETUYECKON SHEpPTHUH.

[ToTenmansHast DHEPIusl. [ToTrennmansHas DHEPIrus YIPYTo
nedhopMupoBaHHONW  mpykuHbl.  [loTeHnmaneHass  SHeprust  Tema  BOJM3H
MOBEPXHOCTH 3EMJIH.

[loTeHumansHbIe u HETMOTEHIIMAIbHbIC CUJIBL. CBsi3b paboThI
HEMOTEHUUAIBHBIX CHWJI C HM3MEHEHHEM MEXAHMYECKOW HHEPIHMHM CHCTEMBbI TElL
3aKOH COXpaHEHUs] MEXAaHUYECKON SHEpPTUHu.

Yrpyrue v Heynpyrue CTOJKHOBEHUS.

TexHu4yeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: BOJIOMET, KOMED,
NPY>KUHHBIA MHUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI MUMITYJIbCA.

PeakTtuBHOE nBUXKEHHE.

[lepexo1 MOTEHIIMATILHON YHEPTHH B KHHETHUECKYIO M 0OpaTHO.

Vuenuueckuii sxcnepumenm, irabopamopuvie pabomaol

M3yuyenue aOCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO ABYX OJUHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanne cBsi3u pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHHUYECKOW YHEPTUu
TeJla Ha MPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3nea 3. MoJsexkysipHasi pu3nka U TepMOJUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUUECKOU MeopuU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM U MX OIBITHOE
obocHoBanue. bpoyHoBckoe naBwxkenue. Huddysmsa. Xapaktep IBWKEHUS W
B3aMMOJECUCTBUSA YacCTULl BellecTBa. Moaemu CTpOeHHs] Tra30B, XHUIKOCTEU U
TBEPJBIX TNl U 0OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojelnel. Macca u
pa3Mepnl MoJiekyil. KommuectBo BemectBa. [locrosiHHass ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ msmepenue. lllkama temmeparyp
Llenbcus.



Mopnens  waeanbHOoro  rasa. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KUHETUYECKON TEOpUM UACAILHOTO ra3a. AOCONIOTHAsl TeMmIeparypa Kak Mepa
CpEIHEW KHHETHYECKOM OHHEpPruu TEIUIOBOTO JBWKEHUA dyactul rasa. lllkama
temneparyp KenbBuHa. I'a3oBble 3akoHbl. YpaBHeHue MenpneneeBa—KianelpoHa.
3akon JlanproHa. M3ompoliecchl B UACAIBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. [paduueckoe MpeACTaBICHHWE U30MPOLIECCOB: HM30TEpMa, H30X0pa,
nu3o0apa.

TexHuyeckue yCTpoilcTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHME BemiecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHUU.

OmnpbiTel 0 1 GY3UN KUIKOCTEH U ra3oB.

Moiesis OpOyHOBCKOTO JIBHYKEHHUS.

Mopens onbita IlrepHa.

OnbIThI, JIOKA3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJCUCTBUS.

Moaenb, wumocTpupyronias Ipupoay JaBJIEHUsS ra3a HA CTEHKH COCYIa.

OneITel, WUIFOCTPUPYIOUIME YPAaBHEHHE COCTOSIHMSI MJIEAILHOTO  Tasa,
U30TIPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

Omnpenenenue Maccbl BO3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE WM3MEPEHUN
00bEMa KOMHATBI, JaBJICHUS U TEMIEpPaTypbl BO3/lyXa B HEMl.

HccnenoBanne 3aBUCUMOCTHA MEXAY MMapaMeTpaMH COCTOSIHHS pa3peKeHHOTO
rasa.

Tema 2. OcHoebl mepmoounamuKku

TepMoanHamuyeckass cucrema. BHYTpEHHsII SHEprusi TEpMOJAMHAMUYECKOMN
CUCTeMBI U criocoObl €€ u3meHeHus. KonmyecTBo TemnoTsl U paboTta. BHyTpeHHs s
HEprus 0JIHOATOMHOTO U/1€AILHOTO rasa. Buael  Temonepenauu:
TEIJIONPOBOJHOCTh, KOHBEKILIMS, M3Iy4YCHHE. YJIeNbHAsl TEIUIOEMKOCTh BEIIECTBA.
KosmuecTBo TEmnoThl mpu Temionepeaaye.

[lousatne o0 anuabatHoM mnpouecce. [lepBrili 3aKOH TEPMOAMHAMUKHU.
[lpumeHeHre mnepBOTO 3aKOHA TEPMOJMHAMHMKH K wu3ompolieccam. ['paduyeckas
UHTEpIpeTaus padoThl rasa.

Bropoii 3akon TepMmoanHamMuku. HeoOpaTuMocCTh MpOIEeCcCOB B MPUPO/IE.

TernoBple ~ MamwuHbl.  [IpuHUOMOBI  [EWCTBUS — TEIUIOBBIX — MAIIUH.
[lpeoOGpazoBanust HHEprUM B TEIUIOBBIX MamnHax. KoadduimeHt mnosie3Horo
nercTBusl TemoBoM MamwuHbl. [{ukn Kapuo u ero koadduimeHT mnosie3HOTO
JNEUCTBUS. DKOJOTUYECKUE MPOOIEMbl TEIJIOIHEPTETUKH.



TexHnueckue yCTpOWCTBA M MNPAKTUUECKOE TNPUMEHEHHE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOI XOJIOUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

3meHeHne BHYTpPEHHEW HHEPruu Tela TPHU COBEPIICHHH PaOOTHI: BBUIET
npoOKu W3 OYTBUIKM TOJI JEHCTBHEM CXXATOTO BO3JayXa, HarpeBanue s¢dupa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPALINS ).

V3MeHeHre BHYTPEHHEW SHEpPruM (TeMIepaTypbl) Tela Mpu TeIionepeaaye.

OmpiT 1o aamabaTHOMY paCHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Moienu mapoBo#l TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO
JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepenne ynenbHOM TEIUIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuwecmea. Dazoevie nepexoont

[lapooOpa3oBanne u koHAeHcamwms. Mcnapenune u kureHue. AOCOMIOTHAsS U
OTHOCUTENbHASL BIAXHOCTh BO3Ayxa. HaceblieHHbId mnap. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUIEHUS OT JIaBJICHUS.

Teépnoe temo. Kpucramumueckue u amopdHble Tela. AHM30TPOIUS CBOWUCTB
kpuctauioB. JXunkue xpucramubl. CoBpeMeHHble Marepuansl. [DiaBieHne u
KpUCTaJUIM3alusl. YienbHas Teriora ruiasienus. CyOauManus.

VYpaBHeHue TemoBOTO OanaHca.

TexHnueckue yCTpoWcTBAa W NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU IOJYYECHHUS COBPEMEHHBIX MAaTe€pUajoB, B
TOM YMCJIC HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBILLIEHHBIX MapoOB.

Kunenne nmpu NOHMKEHHOM JIaBJICHUU.

CriocoObl U3MEpEHUs BIaKHOCTH.

HaGnrogenue HarpeBaHMs U IJIABJICHUSI KPUCTAILUIMUECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaioB.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomaol

M3mepeHrne OTHOCUTENIBHOM BJIAKHOCTH BO3AYyXa.

Pa3nea 4. DiaexkrpoanHamMuka
Tema 1. Inekmpocmamuxa
DNeKTpu3alnus Tel. OJEeKTpudeckud 3apsa. JlBa BuJa DICKTPUYECKHUX
3apAnoB. IIpOBOOHWKH, AWAJIEKTPUKM M IOJYNPOBOJHHMKH. 3aKOH COXPAHEHUSA
IEKTPHYECKOTO 3apsiaa.
Bzaumoneiicteue 3apsanoB. 3akoH Kynona. ToueuHsld 37€KTpUUECKHUl 3apsi.
Onektpuueckoe mnoje. Hanpsok€HHocTh  anekrpuyeckoro  nois.  [lpuHiun



CYIEPHO3UIMN BJIEKTPUUECKUX TMOJIeU. JIMHMM HAnpSKEHHOCTH JIEKTPUUECKOTO
oJIS.

PaGota cunm  anekrtpoctatuueckoro  mnojs.  [lotenmwman.  PasHocTh
noTeHUUANOB. [IpOBOJHMKKM U JMAJIEKTPUKKM B  DJIEKTPOCTATUUECKOM  TMOJIE.
JusnexTpuyeckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DNeKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO0 KOHAEHCATOpa.

TexHuyeckue YCTPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: SJIEKTPOCKOII,
AJICKTPOMETP, IJICKTpOCTaTHYECKass 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KOHJIEHCATOp, KOMMMPOBAIbHBIN anmapar, CTPYHHBIM TPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMIT AEHUCTBUSA IIEKTPOMETPA.

BzanmonencrBre Ha’JIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEll.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM TOJIE.

DIIEKTpOCTaTUYECKasl 3allUTA.

JIMBAEKTPUKH B JIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh  BJIEKTPOEMKOCTH IUIOCKOTO  KOHJEHCATopa OT IUIOMIaan
IJIACTUH, PACCTOSHUSA MEXKIY HUMH U TUAJICKTPUUECKONW TPOHUILIAEMOCTH.

DHeprus 3apsKeHHOTO KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, rabopamopuvie pabomaol

N3mepenune 3neKTpoEMKOCTH KOHJEHCATOpA.

Tema 2. Ilocmoannwtit 31exkmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTPUUECKUN TOK. YCJIOBHUSL CYIIECTBOBAHHUS dJIEKTPUUECKOTO TOKA.
Hctounnku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i yyacTka LETH.

DJIEKTPUUECKOE COMPOTHUBJICHHE. Y IEIIbHOE COIPOTHUBIICHUE BEILECTBA.
[locnenoBarenbHOE, MApAIUICIBHOE, CMEIIAHHOE COECUHEHUE MPOBOIHUKOB.

Pabora osnexkrpuueckoro Toka. 3akoH Jkoyms—Jlenma. MomrHOCTh
BJIEKTPUYECKOTO TOKA.

DNEKTPOJIBUKYILIAsi CWJIAa U BHYTPEHHEE COINMPOTUBIECHUE HCTOYHUKA TOKA.
3akon OMa JiJ1sl MOTHOM (3aMKHYTOH) anekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAS MPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb
COINPOTHUBJIEHUS METALIOB OT TeMIieparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX IMyYKOB.

[lomynpoBOAHUKH. CoOcTBeHHas u MpUMeECHast MPOBOJUMOCTD
NoJTynpOBOTHUKOB. CBOMCTBA p—n-niepexoaa. [loynpoBoJHUKOBBIE MPUOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpax M paciiiaBax  3JIEKTPOJIMTOB.
DJIEKTPOJIUTUYECKAsT TUCCOLUALIMS. DJIEKTPOIIHU3.



OnekTpuyeckuii TOK B ra3zax. (CaMOCTOSITENIbHBIA M HECAaMOCTOSITEJIbHBIN
paspsaa. Monnus. [lnasma.

TexHuueckue ycTpoWcTBAa UM IPAKTHUECKOE IPUMEHEHHE: aMIepMeETp,
BOJBTMETP, PEOCTaT, WCTOYHUKMA TOKA, DJIEKTPOHATPEBATEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TIPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKyYMHBIH JTHO ]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOJTYIPOBOTHUKOBBINA U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne cuiibl TOKa U HANPSIAKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS IWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUIOLIAAH MONIEPEYHOrO CEYEHHSI U MaTepHaa.

CMeniaHHOE COEMHEHUE POBOIHUKOB.

[IpssMoe u3MepeHue BIeKTpOoABWKYIIe cuwibl. KopoTkoe 3aMbIkaHue
TAJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHErO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS] METAUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD AJIEKTPOIUTOB.

HckpoBoii pa3psia ¥ IpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSISL MPOBOAUMOCTD IMOIA.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomawl

M3yyenue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

M3Mepenne »IeKTPOABIKYIIEH CHUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
COTNIPOTHUBJICHUS.

Habmonenne snexkTposusa.

MexnpeaMeTHbIe CBSA3U

M3yyenue kypca ¢pu3uku 6a30Boro ypoBHA B 10 Kiacce OCYIIECTBISETCS C
y4€TOM COJIepKaTENbHbIX MEXIPEIMETHBIX CBSI3€M C KypcaMd MAaTE€MaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (pakT, rumore3a, ¢u3MyuecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHUE, SKCIEPUMEHT, MOJIETMPOBAaHKUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: penieHWE CHUCTEMBl YpaBHEHUWH, JUHEWHAas (QYyHKIHS,
napabousia, runepboia, ux rpa@uku U CBOICTBA, TPUTOHOMETpHUYECKUE (DYHKIIHH:
CUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCH KOOPJHUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexaHnyeckoe ABWKEHUE B KUBOW mpupojae, aAudpdysus, ocMoc,
TEIJIO0OOMEH JKHMBBIX OPTraHM3MOB (BHIIbI TEIUIONIEpPEAadyH, TEIUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHE BEIIECTBA, CTPOECHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, XKUIAKOCTEH H



ra3oB, DSJIEKTPUUYECKUE CBOWCTBA METAJIOB, SJEKTPOJUTUYECKAs JTUCCOIMALINS,
rajibBaHuKa.

l'eoepaghus: BNaxXHOCTb BO3/AyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JIBIXKEHUH C HCHOJB30BAaHMEM MEXaHU3MOB,
y4éT TpPEHUS B TEXHHUKE, TNOJIIUIHUKYA, HCIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TeXHUKE (pakera, BOJAOMET U JpPyrue), JBHUraTellb BHYTPEHHETO
Cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
NOJydeHHUsI COBPEMEHHBIX MAaTepualioB, B TOM UHCJIE€ HAaHOMATEpUAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATHYECKAsl 3alllUTa, 3a3e€MJICHHE SJIEKTPONpPHOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEBHBIE MPUOOPHI, TaTbBAHUKA.

11 KJJIACC

Pasnen 4. DjaexkTpoauHaMHuKa

Tema 3. Macnummnoe nojie. INeKMpPOMAZHUMHAA UHOYKUUA

IlocTossHHBIE ~ MArHUTBHI. B3anMopeiicTBue  MOCTOSIHHBIX ~ MAarHHMTOB.
MarautHoe mone. Bekrop MarHuTHOW WHAYKIMH. [lpuHomn cynepno3unun
MAarHUTHBIX MOJied. JIMHMKM MarHuTHOW HMHAYKIWW. KapThHa JMHUI MarHUTHOU
WHAYKIUU TOJIS1 TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 10Ji€ TPOBOJHMKA C TOKOM. KapTuHa JMHMI HWHIYKUIUU
MAarHUTHOTO TOJISl JUJIMHHOTO MPSMOro MNPOBOJHHMKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJHKKA, KaTYIIKKU ¢ TOKOM. OnbIT Dpcrena. BzauMoaeicTBue NpoBOIHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moay/Ib U HampaBieHUE. J[BHKEHUE 3apsIAKEHHON YaCTHUIIBI
B OJTHOPOJIHOM MarHuTHoM rmoJie. Pabota cunsl JlopeHiia.

SIBrieHMe  DNEKTpOMArHUTHOM MHAYKUMU. [loTOK BeEkTOpa MarHUTHOU
WHIYKIUU. DJIEKTPOJBWAKYINAs CWIa HWHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunun Dapages.

BuxpeBoe »siekTpuueckoe moJie. INEKTPOABIKYIIAs CWia WHAYKIUU B
MIPOBOJIHUKE, IBMKYILEMCSI TIOCTYNATEILHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHAYyKTUBHOCTh.  SIBJE€HME  CAaMOUHAYKIMH.  ODJEKTPOABIDKYIAS  CHJIA
CaMOUWHIYKIIHH.

DHEprusi MarHUTHOTO TOJISI KATYIIKKA C TOKOM.

DJIEKTPOMArHuTHOE TIO0JIE.

TexHnuueckue YCTPONCTBA W MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHbBIE
MAarHiThl, 3JIEKTPOMArHUTHI, S3JIEKTPOJBUIATENIb, YCKOPHUTEIH BJIEMEHTapPHBIX
YacTHI], UHAYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE PJIEKTPOHHOTO IMy4YKa MAarHUTHBIM TIOJIEM.

JIMHYMY MHIYKUMA MArHUTHOTO TOJIS.

BzanmopencTre ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JlenctBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBIIeHHE BIEKTPOMATHUTHOW WHIYKIIUH.

[IpaBuiio Jlenma.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CHJIbI MHAYKIUU OT CKOPOCTH HM3MEHEHHUS
MarHuTHOTO MOTOKA.

SlBnenue caMOMHAYKIINH.

Vuenuueckuii sxcnepumenm, rabopamopusie pabomaol

N3ydyeHrne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS DJICKTPOMArHUTHON WHAYKIIWU.

Pa3znea 5. Kosie0aHus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAaZHUMHbIE KONEDAHUA

KonebGarenbHass  cucrema.  CBOOOJHBIE  MEXaHWYECKHE  KoJieOaHWUs.
I'apmonnueckue konebanus. llepuon, uvacrora, amrumdtyna U Qaza KosieOaHMIL.
[IpyvHHBII MasTHUK. MaremMaTH4eCKUuil MAasTHUK. YPAaBHEHUE T'apMOHUYECKHUX
kosneOanuii. [IpeBparenue HEpruu MPU TAPMOHUUYECKHUX KOJICOAHHSIX.

Konebarenbusiii  koHTyp. CBOOOJHBIE 3JIEKTPOMArHWTHBIE KOJeOaHUS B
UI€aJIbHOM KOJIEOATENbHOM KOHType. AHAJIOTHS MEXAY MEXaHWYECKUMHU U
ANEKTPOMArHuTHbIMH  KoJieOaHusiMu. Popmyna Tomcona. 3akoOH COXpaHEHUs
SHEPTUHU B UIEANBHOM KOJICOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aryxarouux KojeOaHHsX. BbIHYyXIEHHbIE MEXaHUYECKHe
kosiebanusi. PezoHanc. BeiHyX1€HHbIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMS.

Ilepemennblii  Tok. CHHycOMIaJNbHBIA TNEPEMEHHBII TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYAHOE U JEWUCTBYIOIIEE 3HAUEHUE CHJIbI TOKAa U
HaIPSKCHMUS.

Tpanchopmatop. I[lpousBoacTBo, mepemada U MOTPeOJIEHUE DIIEKTPUUECKOU
SHEPTUU. DKOJOTMYECKHE PUCKU IPU MPOU3BOJCTBE 3JeKTpo3Heprun. Kymnbrypa
UCIOJIb30BAHMS AJIEKTPOIHEPTUH B MOBCEIHEBHOMN KU3HU.

TexHuyeckue yCTpONCTBA M MNPAKTHUECKOE NPUMEHEHME: DIIEKTPUYECKUN
3BOHOK, T€HEpaTOp MEPEMEHHOTO TOKA, TMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnegoBanre mnapaMeTrpoB KosieOaTenbHOM cHUCTeMbl (TPYKMHHBIA —WIJIH
MaTeMaTUYECKU MAasITHUK).



HaGmonenue 3aTyxamomux KosiaeOaHuu.

HccnenoBanrie CBOMCTB BBIHYXIEHHBIX KOJIEOaHUH.

Habmonenne pe3onanca.

CB00OOIHBIE 2JIEKTPOMArHUTHBIE KOJeOaHus.

OcunmnorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HAIPSI)KEHUS OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJIEOaHMI.

Pe3sonanc 1mpu mocCnenOBATENBHOM COEAMHEHWH PE3UCTOpa, KaTyLIKH
MHAYKTUBHOCTU W KOHJEHCATOpA.

Mogenb TMHUU 3JIEKTpOIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomaol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJlbIX KoJieOaHWH Tpy3a Ha HUTH OT
JUIMHBI HATA U MAcChI IPy3a.

HccnenoBanne  NEPEMEHHOIO TOKAa B LENM M3 IOCIEAOBATENBHO
COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKU U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60TIHbL

MexaHnuueckue BOJHBI, ycloBUs pacnpocTtpaneHus. llepuon. Ckopoctb
pacnpoCTpaHeHuss M JUIMHA BOJIHBL llomepeuHble W MPOAOJIBHBIE  BOJIHBL
WNutepdepentus u nudpakivs MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I'pomKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHbBIE BOJIHBL. YCJIOBHS M3IY4YEHHUsS 3JIEKTPOMAarHUTHBIX BOJIH.
Bzanmuast opuenranus BektopoB E, B, V B anexktpomaruutHoli BoyiHE. CBOMCTBA
AJEKTPOMATrHUTHBIX BOJIH: OTpaKeHHE, MpPEIOMIICHHE, Mojsipu3anus, Audpakiys,
untepepeniysa. CKOpOCTh IAEKTPOMArHUTHBIX BOJIH.

[llkana >7EKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JeKTpOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHOMIIEL PAgUOCBA3U U TENEBUICHUA. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPElbl.

TexHuyeckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKAJbHbIE
UHCTPYMEHTBI, YJIbTPa3ByKOBasi JUAarHOCTMKAa B TEXHMKE M MEIMIIMHE, pajaap,
paauonpuéMHIK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHKe M pacOpOCTPaHEHNE MONEPEUYHBIX U MPOAOJIbHBIX BOJIH.

Kone6momeecss Te€10 Kak UCTOYHHUK 3BYKA.

HaGmronenue oTpaxeHus U NpeJOMIICHUS MEXaHUYECKUX BOJIH.

HaOmonenne uHTepdepeHinu u udpakiud MEXaHUIECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGmonenue cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHAa C aMIUTUTYAOH M
4acTOTOM KoJieOaHuH.



HccnenoBanue CBOWCTB AIEKTPOMATHUTHBIX BOJIH: OTpa)k€HUE,
npesioMJIeHHe, NoJsipu3anus, Judpakiys, HHTepPepeHIrs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsMoNMHENHOE pacIpOCTpaHEHUWE CBETa B
OJHOpOIHOM cpene. JIyu cBera. ToueyHbI ICTOYHUK CBETA.

Otpaxenue cBera. 3aKOHBI OTpakeHHsI cBeTa. llocTpoeHue m3o0paxeHHil B
IUIOCKOM 3€pKalie.

[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHUSI CBETa. AOCONIOTHBIN MOKa3aTelb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHbBI yYroa MOJHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus cBeta. CroxkHbIN coctaB 6enoro ceta. Lper.

ColOuparommie ¥ paccewBaroIIMe JMH3BL ToHkas JuH3a. DOKycHOe
paccTosiHME U ONTHYECKas Cuia TOHKOW suH3bL. [locTpoenne wuzoOpaxeHuil B
cOOMpaIMX M pacceMBaIMX JMH3ax. DopMyna TOHKOW JHMH3BL YBEIUYCHHE,
JIaBa€MO€ JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BonnoBast ontuka. HWHTepdepennus cBeta. KorepeHTHblE HCTOYHUKU.
VYcnoBust HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(EpPEHIUOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX MCTOUYHHUKOB.

Hudpakmus ceta. [udpaxkmmonnas pemérka. YciaoBue HaOIOICHUS
[JIABHBIX ~ MAaKCMMYMOB TIpM  MAJE€HMM MOHOXPOMATHUECKOTO  CBETa Ha
TU(GPaKIMOHHYIO PEHIETKY.

[ossspu3anus cBera.

TexHuyeckue yCTpoiiCTBA M NPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToanmapar, MPOEKIMOHHBIA amnmapaT, MHUKPOCKOT, TEJEeCKOI, BOJOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeliHOe pacnpocTpaHEeHUe, OTPaKEHHWE U TMPEOMIICHHE CBeTa.
Onrtuyeckue npuOOpHI.

[lomHoe BHyTpeHHee oTpaxkeHue. Mojenb CBETOBO/IA.

HccnenoBanue CBOWMCTB M300paykeHUM B JIMH3AX.

Moenn MUKPOCKOIIA, TEIECKOTIA.

Habmonenne nHTEpdEepeHIuu CBeTA.

Habmonenne nudpakuuu cpera.

HaOmonenne nucnepcun CBeTA.

[lomyuenne crnekTpa ¢ TOMOIIBIO IPU3MBIL.

[lonydyenue crekTpa ¢ MOMOIIBIO0 TU(PPAKITMOHHON PEIIETKH.

HaGronenue mossipu3aiiuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomaol



M3mepenne mokasarels IpeaoMIICHHs CTEKJIA.
HccnenoBanue CBOUCTB M300pakeHH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CrIeIHATBHOM TEOPHUH OTHOCUTEJIbHOCTH

['panutbr MIPUMEHUMOCTH KJIACCHYECKOM MEXAHUKHU. [locTymatel
CHEUMAIbHOW TEOPUM OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJIL CKOPOCTH
CBETA B BaKyyMe, IPUHIUI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCHUTENPHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHH M COKpAICHHE
JUTHBIL.

DOHeprus U UMIYJbC PEISITUBUCTCKON YaCTHULIBIL.

CBsi3b MaccChl C PHEPTUEH M UMITYJIBCOM PEITUBUCTCKON YaCTHUIIbI. DHEPTUs
TTOKOS.

Pasznea 7. KBanToBasi pusuka

Tema 1. Dnemenmul KGAHMOBOI ONMUKU

®otonbl. ®opmymna [Inanka cBs3u sHepruu GOTOHA C €r0 YACTOTOU. DHEPTHUs
U UMITyJibCe (OTOHA.

OtkpoiTHe u uccienosanue porosrdpdexra. Onbirel A. I'. CroneroBa. 3aKOHbI
doTorddexra. YpaBHenue OunHmTeitHa anst ¢dotodddexra. «KpacHas rpanuiay
dboTorddexra.

JlaBnenue cBeta. OnbiThl 11 H. JleGenena.

XUMUYECKOE EUCTBUE CBETA.

TexHuyeckue yCTpoiiCTBA M MPAKTHUYECKOE MPHUMEHEHHE: (POTOIIEMEHT,
doTomaTUNK, coTHEeYHas O6arapesi, CBETOIUO.

Jlemoncmpayuu

dotor(dexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3aK0HOB BHEITHETO (GoTodddekTa.

Ceroanon.

Conneunasi Garapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHIL
[Imanerapnas Mopnens aroma. Iloctymarsl bopa. MzinydeHue W morsonieHue
(GOTOHOB TpH Mepexojie aToMa C OJHOTO YPOBHS SHEPIUM Ha Apyrou. Bumabl
criekTpoB. CHIEKTp YpOBHEN HEPTUM aTOMa BOJOPOAA.

BonnoBsie cBoricTBa yactuil. Boanbl ne bpoitia. KoprnyckynasipHO-BOJIHOBOM
Tyalli3M.

CHOHTaHHOE UM BBIHYXKJICHHOE M3Ty4YCHUE.

TexHuyeckue yCTPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: CHEKTPaJIbHBIN
aHaJm3 (CIEKTPOCKOII), Jla3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopaa.

Onpenenenue IMHBI BOJIHBI Ja3epa.

Habnronenue nuMHENYaThIX CHEKTPOB M3IIyYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomaoi

Habmonenue nmuHeldyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOKHOCTh CTpOeHus sapa. OTKpbITHE
PaJMOAKTUBHOCTH. Omeitel  Pesepdopna mo  ompeneneHuto  cocraBa
panuoakTuBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, TramMMma-HU3IydeHUs.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTraHU3MBbIL.

OtkpbiTHe TpoTOHAa M HeWTpoHa. Hyknmonnas monens simpa ['eitzenOepra—
MBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tomnsl.

Anbda-pacnan. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-pacnan. [‘amma-
U3JTydeHHE. 3aKOH PaIMOAKTUBHOTO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B sijipe. Snepubie cuibl. Jledext maccol sapa.

SnepHble peakuuu. [leneHne u CUHTE3 slIep.

SAnepuwiii  peaktop. TepmosaepHblid cuHTe3. [IpoOGiaemMbl W NEPCHEKTHUBHI
SIAEPHOM YHEPTETUKU. DKOJOTUYECKHUE ACTIEKThI SAAEPHOM YHEPTETUKH.

DneMeHTapHble 4acTUllbl. OTKPBITHE MO3UTPOHA.

Mertoabl HaOMIOACHUST U PETUCTPALlMU 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTalIbHbIE B3aUMOJEHCTBUS. EIUHCTBO (U3MUeCcKO KapTHUHBI MUpA.

TexHnyeckue ycTpoucTBa M MPAKTUYECKOE NMPUMEHEHHUE: T03UMETp, Kamepa
Buibcona, siaepHbIi peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cy€TUHUK MOHU3UPYIONIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nrabopamopusie pabomaol

HccnenoBanne TpeKOB 4acTHIl (MO0 TOTOBBIM GoTorpadusim).

Pa3ngen 8. DiemMeHTHI AaCTPOHOMMH M aCTPOPU3UKH
Ortarnel pa3BUTHA aCTpOHOMMM. lIpukianHOE€ U MUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3BEé3gnoro Heba. CosBes3nusi, SIpKME 3BE3MBI, IUIAHETHI, UX BUIUMOE
NIBIDKEHUE.

Conneunas cucrema.

Comnne. ComHeuHass akTUBHOCTh. Mcrtounuk sHeprum CoJiHIIA U 3BE3J.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajbHBIM Kilacc —
CBETUMOCTBY». 3BE3AbI TJIABHOM MOCJIEIOBATCIIbHOCTH. 3aBUCUMOCTL «Macca —
CBETHUMOCTBY» Il 3BE3/ TJABHOW IIOCIIEOBATEIIbHOCTU. BHyTpeHHee CTpoeHHe



3B€371. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKAEHUU W 3Botonuu CoJHIa H
3BE31. DTallbl )KU3HU 3BE3I.

Mieunsiii Ilyte — nHama [amaktuka. [lonoxenue u nBwkenwe CoJiHIIA B
lNanaktuke. Tumel ragakTuk. Paguoramaktuky m kBaszapsl. UEpHbBIE IBIPBI B sApax
raJIaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa066ma. PazOeranue rajakTwk.
Teopust bosbioro B3peiBa. PeMKTOBOE U3ITyUYEHHE.

Macirabnast crpykrypa Bcenennoil. MetaranakTuka.

Hepeménnsie npoOieMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGnronenust HEBOOPYXEHHBIM TJIA30M C HCIOJIH30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUM JJI ONpPECNICHUsI MOJO0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31Usi CEBEPHOro MOJIYLIAPUS U SPKUE 3BE3IBL.

Habmonenust B teneckon Jlynel, mianer, Mneunoro Ilytu.

O6o0maomee NOBTOPEeHUE

Pony ¢usukun u acTpOHOMHM B OJKOHOMHUYECKOH, TEXHOJOTUYECKOH,
COIMAJILHOM U ATUYECKOM cepax NesTeTbHOCTU YeNOBEKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHUHE MHUpPA, POJb GUZHIECKON TCOPUH
B (opMHpOBaHMM TpelICTaBlIEHU O (U3NUECKON KapTUHE MHpaA, MECTO
dbu3nueckoil KapTUHBI MHUpa B OOIIEM PsIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJCTABJIEHUN O MPUPOJE.

MexnpeaMeTHbIe CBSA3U

M3yuenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJZIEPIKATEIIBHBIX MEXIIPEAMETHBIX CBSI3€M € KypcaMud MAaTEMAaTHKH,
OMOJIOTUH, XUMHH, TeoTpa(uu U TEXHOJOTHH.

Meosicnpeomemuvie noHamus, CBA3aHHBIE C M3yYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAay4YHbId (akT, rumore3a, ¢u3nueckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHNE, SKCIEPUMEHT, MO/ICIMPOBAHUE, MO/I€]Ib, U3MEPEHUE.

Mamemamuxa: pelleHUE CHUCTEMBI YPAaBHEHWM, TPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPHI M MX MPOEKIMH HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB,
NPOU3BOJHBIE JJEMEHTAPHBIX (YHKUMH, NpHU3HAKK TOJ00US TPEYroJbHUKOB,
ompeieNieHHe TUIOMIaAM TUIOCKUX GuUryp u o0béMa Ted.

buonocus: »>nexrpuyeckue SBIEHUS B JKUBOM MpuUpone, KojeOaTelbHbIE
JIBUKEHUSI B )KMBOW NPUPOJIE, ONTHUYECKUE SBJICHUS B KMUBOW MPHUPOJIE, NCUCTBUE
paaualy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TeI, MEXaHW3Mbl O0O0pa30BaHUsl KPHUCTAUTMYECKON PEIIETKH, CHEKTPaIbHbINI
aHaJIN3.



leocpagpus: MarHUTHBIE TIOJIOCA 3€MJIM, 3aJIeKW MATrHUTHBIX PV,
doTochEMKA 3eMHON MOBEPXHOCTH, NPEICKa3aHUE 3eMIIETPSCEHUN.

Texnonocus: JWMHUM DIEKTpONEpENady, TEHEPATOP MEPEMEHHOIO TOKa,
BJIEKTPOJABUIaTellb, HWHAYKIMOHHAS II€4b, pagap, pPaAUONPUEMHUK, TEJIECBU30D,
anTeHHa, TtenedoH, CBY-meub, TpPOCKIMOHHBINA ammapar, BOJOKOHHAs OTTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro mnpeamera «@Pusnuka» Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanusi (0a30BBIi YPOBEHBb) JOJDKHO OOECHEUYUTH MOCTIKEHHUE CIEIYIONINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YyIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOTo mpeamera «Duszukay TOJKHBI
OTpakaTb TOTOBHOCTb U CIOCOOHOCTh OOYYalolUXCS PYKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOMN IIEHHOCTHBIX
OpPUCHTALMN,  TIO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIHMX
TPAAUIMOHHBIM [IEHHOCTSM POCCHIMCKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONBbITA U OMbITA ACATEILHOCTH B MPOLECCE pPEATU3allMd OCHOBHBIX HaNpaBJIEHUI
BOCIIUTATENLHON AEATEIbHOCTH, B TOM YMCIIE B YACTH:

1) rpaskaIaHCKOr0 BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh IPAXKIAHCKOM MO3ULIMKA 00YYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUHCKOrO OOIIECTBA;

OPUHITUE  TPATUIUMOHHBIX  OOIICUENIOBEYECKUX  T'YMAHUCTHUECKHX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIIbHOCTh B HMHTEpPECAX TIPa¥JaHCKOTO
o0111ecTBa, y4aCTBOBaTh B CaMOYIPABJIICHUU B 00Pa30BaTEIbHONW OPraHU3AIINY;

YMEHHE B3aUMOJECHCTBOBATH C COLMATBHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIIUSIMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHON W BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIMTAHUSI:

c(hOopMUPOBAHHOCTD pOCCHUICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIUTAHMS:

c¢(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJCHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 M TIPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
JEATEITLHOCTU YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJaJla B MOCTPOCHUE YCTOMYUBOTO OYIYIIEro;

4) 3¢TeTHYECKOIro BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIOUYAs ICTETUKY HAYYHOIO TBOPYECTBA,
npucyiero Gpu3nYecKoil Hayke;



S) TPyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3IMyHbIM cdepaMm NpoQPEecCHOHATBHOU NESITEILHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (PU3MKOW U TEXHUKOM, YMEHHUE COBEPILATh OCO3HAHHBIN BHIOOP
Oynyiel mpodeCcCuu U peaan30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO00Opa3oBaHUIO B 00JacTu
(bU3MKM HA TPOTSHKEHUU BCEH KU3HU;

6) ’K0JIOrH4eCcKOro BOCIIUTAHHUSA:

c()OPMHUPOBAHHOCTh 3KOJOTUYECKON KYJIBTYpbl, OCO3HAHHE TIJ00ATBLHOTO
XapakTepa SKOJOTUYECKUX MpoOIieM;

IJJAHUPOBAHUE U OCYLIECTBJIEHUE JCUCTBUNA B OKPYKAIOLIEW CpPEle Ha OCHOBE
3HAHMS LEJIeH YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA,;

paCIIMPEHUE ONBITA JEATENBHOCTH SKOJIOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 10 (U3HKE;

7) LEHHOCTH HAYYHOTO TMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3NYECKON HAYKH,

OCO3HAHME IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb B MPOLECCE
U3ydeHus  (QU3MKU  OCYLIECTBISTH  MPOEKTHYIO U HCCIEN0BATEIbCKYIO
NEATEIbHOCTh UHAUBUIYAIBHO U B IPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

ITo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE AeCTBUSA
ba3oBble jlornyeckue aeicTBUA:
CaMoOCTOATEIbHO  (OPMYIHPOBATH M aKTyalM3upoBaTh  MpoOiemy,
paccMarpuBarh €€ BCECTOPOHHE;
ONpeNeNsITh e JACSATENbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUH UX
TOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B  paccMaTpUBAEMbIX
(bU3HUYECKHUX SBJICHUSX;
pa3pabaTeiBaTh IUIAH pEHIEHUS MPOOJIeMbl ¢ Y4ETOM aHaIM3a HMEIOIUXCS
MaTepUaAbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
IeJISIM, OIIEHUBATh PUCKU MOCIEACTBUMA JEITETHHOCTH;
KOOPJAMHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBHUSX  PEaJbHOTO,
BUPTYaJIbHOTO Y KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUH XU3HEHHBIX MpPOOJeM.
Ba3oBble uccienoBaTeabCcKue 1eCTBUS:
BJIQJIETh HAyYHOW TEPMHHOJIOTUEH, KIIOYEBBIMU MOHATUAMU U METOJAMU
du3nUecKoil HAyKH;



BJIQZIETh HABBIKAMH y4E€OHO-HCCIICIOBATEIbCKON W TMPOEKTHOM JEATEIIbHOCTH
B 00JacT ()U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOUCKY
METOJIOB pEIICHHUs 3a/ady (PU3NUECKOTO COJIep)KaHUsI, NMPUMEHECHHUIO Pa3IUIHBIX
METOJIOB MO3HAHUS;

BJIaACTh BUAaAMU ACATCIBHOCTHU IIO HOJ'IyIICHI/IIO HOBOI'O 3HaHUsA, CIo
UHTEpIpETAIlK, MPEeoOpPa3OoBaHUI0O M MPUMEHEHUIO B Pa3IUYHBIX YYCOHBIX
CUTYyalMsIX, B TOM YHUCJIC TIPU CO3/IaHUHA YICOHBIX TIPOEKTOB B 00JaCTH (DHU3HUKU;

BBISBISITh TIPUYMHHO-CJICIICTBCHHBIC CBSI3M W aKTyaJM3MpPOBaTh 3ajady,
BBIBUTATh THUITOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI IS JIOKa3aTeIIbCTBA
CBOUX YTBEp KIEHUH, 3a]]aBaTh apaMeTphbl U KPUTEPUH PEIICHHUS;

aHATM3UPOBATh TIOJIyYCHHBIE B XOJ€ peIIeHUS 3aJaud  pPe3yJbTaThl,
KPUTHYECKU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 3a7ayd B 00Opa30BaTEIbHOMN
JESTENFHOCTH, B TOM YHUCIIE TIPU U3YYCHUU (DU3UKH;

JlaBaTh OILIEHKY HOBBIM CHUTYallMsSM, OIICHHBATh MPUOOPETEHHBIA OIIBIT;

yMETh TIEPEHOCHUTh 3HaHUSA 10 (u3MKe B TMPaKTHUYECKyl0 00JIacTh
KU3HENEATEILHOCTH,

YMETh UHTETPUPOBATh 3HAHMUS M3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIIBHBIE TOJXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337]a4H, JOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHMUS.
Padora ¢ undopmanueii:

BJIQJIETh HABBIKAMHU TOJy4YEHHUS HHPOPMAIMH (PU3MUECKOTO COACpKaHUSI W3
UCTOYHHUKOB PAa3HBIX THIIOB, CAaMOCTOSTEIBHO OCYIIECTBISATh ITOUCK, aHAIU3,
CUCTEeMaTH3allMi0 W HHTEPIpeTaui0 WHPOPMAIMK Pa3IMIHBIX BUIOB U (HOpM
IIpEeACTaBIICHNS,

OIIEHUBATh JIOCTOBEPHOCTh HH(POPMAIIHH;

UCIOJIb30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PCIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3AIMOHHBIX
3alady ¢ CcOoONMOJeHHMEM TpeOOBAaHUN JPTOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypCOCOEPEeKEHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
uHGOpPMaLMOHHON 0€30MacCHOCTH;

co3/laBaTh TEKCTHl (DM3UYECKOTO COJEpPKaHWsA B Pa3IMYHBIX (opmarax c
y4éTOM Ha3zHaYeHUS WH(DOpMAIMK U 1IEICBOW ayTUTOPHUH, BBHIOMpAs ONTHUMAIBHYIO
dbopMy npeacTaBICHNUS] U BU3yaTH3aIiH.

KoMMyHUKaTHBHBbIE YHHBepCAJbHbIe Y4eOHbIe 1eiCTBUSA:
OCYILIECTBIIATh OOILEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU AESATEIBHOCTH;
pacrno3HaBaTh  MPEANOCHUIKM  KOH(JIUKTHBIX  CHUTyalluii W cMsT4arh
KOH(JIMKTBI,



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJb30BAHUEM
SI3IKOBBIX CPEJICTB;

MOHUMAaTh W HCIHOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYAJTbHOMU
paboThI;

BBIOMPATh TEMATHKy W METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXJI0r0 4JIeHa KOJIJIEKTUBA,

NpUHUMATh  LEJIM  COBMECTHOM  JICSATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh AEHUCTBUSA MO €€ HJOCTHKEHHWIO: COCTAaBIATH IUIaH JCUCTBUU,
pacmpenensTh pojaud C Y4€TOM MHEHHM YYacCTHHUKOB, OOCYXIaTh pPe3yJIbTaThbl
COBMECTHOM paboThI;

OLIEHMBATh KA4€CTBO CBOEr0 BKJIaJa W KaXKJOr0 Y4YaCTHHKA KOMAaHJbl B
001U pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh  HOBBIE TPOEKTHI, OIICHUWBATh HWJE€H C TO3UIUKM HOBU3HBI,
OPUTHHAJILHOCTH, MPaKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTHUBHOE CTPATErMUECKOE TIOBEJICHHE B  Pa3IMYHBIX
CUTYyalMsIX, TIPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHMBepCajbHbIe Y4eOHbIE 1eHCTBUA
Camoopranuzanus:

CaMOCTOSITEIbHO OCYILIECTBIISATh IO3HABATEIbHYIO JAESTENbHOCTh B 00JIACTH
GU3MKM W AacCTPOHOMHH, BBISIBISITH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIPHO COCTABJISITh IUIAH PEIICHHs] PacdETHBIX M KauyeCTBEHHBIX
3a/lay, TUIaH BBITIOJIHEHUS MPAKTUYECKON paboOThl C YUIETOM UMEIOIIUXCS PECYypCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEAINOYTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKU y4€OHOTO MPEIMETa Ha OCHOBE JIMYHBIX MPEINOYTEHU;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaThH €ro, Oparh Ha cebs
OTBETCTBEHHOCTh 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crnocoOcTBOBaTh ()OPMHUPOBAHUIO U TMPOSIBIICHUIO 3pYAULIUU B 001acTu
(bU3KKK, TTOCTOSIHHO MOBBIINIATH CBOM 00Pa30BaTENbHBIA U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

NaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BIIQJICTh ~ HAaBBIKAMU  TO3HABATENBHOM  pedIeKCMU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUH U MBICIUTEIbHBIX TMPOLIECCOB, HMX pPE3yJbTaTOB M
OCHOBAHHI;

UCIOJIb30BaTh NMPHUEMBI pediiekcun il OLEHKH CHUTYyallud, BHIOOpA BEPHOTO
pelieHus;



YMETh OIICHMBATh PHUCKA W CBOECBPEMEHHO TMPUHUMATH PEIICHUS TO0 UX
CHIDKEHHIO;

NPUHAMATh MOTHBBI M apTyMEHTBl JPYIMX TMPU aHAIW3E pPe3yJIbTaToOB
JESATCIILHOCTH;

NPUHAMATh ce0s1, MOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHAMATh MOTHBBI M apTyMEHTBl JPYIMX IPU aHAIMU3E pPE3yJIbTaTOB
JESTEIILHOCTH;

NpHU3HABATh CBOE MPaBO M MPABO APYTUX HA OMIMOKH.

B mpomecce AOCTMKEHHS JUYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI
no ¢usuke [Js YpOBHS cpeaHero oOmiero oOpa3oBaHus Yy OOy4YarOIIUXCs
COBEPIIICHCTBYETCS OMOIMOHATBHBIN WHTEJUICKT, TPEITOJIAT AR
c(hOpMUPOBAHHOCTD:

CaMOCO3HAaHUSI, BKJIFOYAOIIET0 CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BHJIETh HANpPaBJICHUS Pa3BUTHUSI COOCTBEHHOW SMOIMOHAIBHOU Chephl,
OBITH yBEpEHHBIM B cebe;

CaMOPETYJIUPOBAHMsSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTHPOBATRCI K
AMOIMOHATBHBIM U3MEHEHHUSM U MPOSBISATh THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOMICH CTPEMJICHHWE K TOCTIDKEHUIO IETH U
ycIieXy, ONTHMH3M, HWHUIIMATHBHOCTh, YMCHHE JCHCTBOBAaTH WCXOJs M3 CBOUX
BO3MOXXHOCTEH;

OIMIMIATHH, BKIIOYAIONICH CIMOCOOHOCTh MOHUMATH AMOIMOHAILHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TIPH OCYIIECTBICHWH OOIIEHUs, CHOCOOHOCTh K
COUYBCTBUIO U COTEPEKUBAHUIO;

COIMATBbHBIX HABBIKOB, BKIFOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHUS
C IPYTUMHU JIFOIBMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOHMIUKTHIL.

HNPEJMETHBIE PE3YJIbTATHI

K xoniy oOydenus B 10 kjacce TpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMECHU:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTHI, B MIPAKTUYECKON INEATEIBHOCTHU JIFOAECH;

YUUTBIBATh TPAHUIBl TNPUMEHEHUS W3YUYEHHBIX (U3MYECKUX MOJENeH:
MaTepualibHas TOUKa, MHEPIMAJbHAs cucTeMa OTcuéra, adCOMIOTHO TBEPIOE TENO,
UcaNbHbIA Ta3, MOJIEU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJl, TOUCUHBIN
AIEKTPUYECKHUI 3apsi]l P pelleHnd (U3NUecKuX 3a1ad;

pacro3HaBath (pusuveckue siBJEHUsS (IpoLecChl) U OOBSACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOECHUS BEIIECTBA U



IEKTPOJWHAMUKHM:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  IPSMOJIMHEHHOE
IBIKEHHE, CBOOOJHOE MAJECHHWE TeN, JBWKEHHE 10 OKPYXHOCTH, HHEpPLHS,
B3aumoeiicteue Ten, nuddysusi, OPOYHOBCKOE JBIKEHUE, CTPOEHHUE JKHUIKOCTEU
U TBEPJBIX TEJ, U3MEHEHHE 00bEMA Tell MpU HarpeBaHUM (OXJIaXIACHUHN), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHJEHCAlMs, IUIABJIEHUE, KPUCTAJUIM3ALMS, KHUIICHHUE,
BJIQ)KHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IIPU €ro Harpe€BaHUU B 3aKPBITOM
COCyZle, CBf3b MEXIY [apaMeTpaMHu COCTOSIHHMSA Ta3a B  M30IpOLEeccax,
ANEKTpU3aLMs TEJl, B3aUMOJICHCTBUE 3apsI0B;

ONMCHIBaTh MEXAHUYECKOE JBIKEHHE, HCIONB3Yysl (PU3NYECKUE BEIMYMHBL
KOOpAUHATa, IyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
UMITYJIbC Tejla, KMHETUYECKas HHEPrus, MOTEHUUANbHAs JHEPIUsl, MEXaHWYECKas
paboTa, MeXaHWYECKass MOLIHOCTb; IPU ONHCAHUU MPABUIBHO TPAKTOBATh
(U3NYECKNi CMBICII HCHOJB3YEMbBIX BEIMYMH, UX OOO3HAYEHUS U EIUHMIIBI,
HAXOauTh (OPMYIBI, CBSI3bIBAIOIIME JAHHYIO (DU3MYECKYIO BEIUMYMHY C JAPYTHMMH
BEJIMYHMHAMU;

ONMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEN U TEIUIOBBIE SIBICHMS,
UCNOJb3ysl (U3MYECKHE BEJNMYMHBL JaBJIEHUE Ta3a, TeMIepaTrypa, CpeaHss
KAHETUYECKAsA JHEPIUsA XAaOTHUYECKOIO IBIKEHUS MOJIEKYJ, CPEIHEKBaApaTHYHAs
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, paboTa rasa,
KOA(h(UIMEHT TOJIE3HOTO JIEHCTBUSL TEIUIOBOIO JBUTATENsA; MPU ONUCAHUU
NPaBWJIBHO TPaKTOBaTh (U3MUYECKH CMBICI HUCHOJb3YEeMbIX BEJIUYUH, UX
0003HaYeHUsI W EIMHULBI, HAXOAWTh (OPMYJbI, CBA3BIBAOIINE JIAHHYIO
(U3NYECKYIO0 BEIMYHMHY C IPYTUMU BEJIMUHUHAM;

OIIMCBIBATH M3YYCHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DICKTPUYECCKUE
SBJICHUS (TPOIIECCHI), UCHOJB3Ysl (PU3MUECKUE BEIMUYUHBL AIICKTPUUECKUN 3apsi,
ANEKTPUUYECKOE TOJIE, HANPSKEHHOCTh IOJSI, MOTEHIMAN, PAa3HOCTh MOTEHIHUAIOB;
Opy ONMCAaHUM TMPABWIBHO TPaKTOBaTh (DU3MYECKUI CMBICH HCIOJIB3YyEMbIX
BEIMYMH, MX OOO3HAYEHUS W E€JUHMIBIL, yKa3blBaTh (OPMYJbI, CBS3bIBAIOIINE
JaHHYI0 (PU3NYECKYIO BEJIIMYMHY C IPYTUMU BEIMYHUHAMUY;

aHAJIM3UPOBATh (PU3HUYECKHE MPOILECCHl W SIBICHHS, HUCIOJB3YsS (PU3UUECKHE
3aKOHbI U NPUHLMIBL 3aKOH BcemupHoro tsarorenus, I, II u III 3axkoner HerotoHa,
3aKOH COXPAaHEHHS MEXAaHWYECKOM DSHEPrUM, 3aKOH COXPaHEHHs HWMIIYJIbCa,
NPUHLMII CYNEPIO3HLIUN CWJI, NPUHLWI PABHONPABUSA HWHEPLUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEILECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW DHEPTUU TEIUIOBOIO JBWKEHHUS MOJIEKYII C
abCOIOTHON TeMImepaTypoil, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS
ANEKTPUUYECKOTO 3apsiaa, 3akoH KylloHa, Ipu 3TOM pas3inyaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAKEHHWE M YCIOBUS (IpaHUIIbI,
00J1aCTH) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIIGI JCHCTBHS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuuarh ycJIOBUS HUX O€30MACHOTO HCIOIb30BAaHUS B
IMOBCEIHEBHOM KU3HU;

BBITIOJIHSATh DKCIIEPUMEHTHI IO UCCIIEOBAHUIO (DU3UYECKUX SIBJICHUU U
NPOIIECCOB C HCIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HW3MEPCHHUH, IMPU STOM
dbopMyaupoBaTh mpoOiieMy/3agady M THIOTE3y y4eOHOTO  DKCIIepUMEHTAa,
coOuparh YCTaHOBKY W3 TMPEJIOKEHHOTO OOOpYAOBaHUS, NPOBOAUTH OIBIT U
dbopMyIHpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMBIE M KOCBEHHBbIC M3MEpEHUs (DM3MUECKUX BEIWYHH, TPU
TOM BBIOMpATh ONTUMAILHBIA CHOCOO HM3MEPEHHs] M WCIOJh30BaTh W3BECTHHIC
METOJIbI OIIEHKU MOTPEUTHOCTEN H3MEepeHHil;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (U3WYSCKUMHU  BEIWYUHAMH  C
UCTIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHH, TPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
¢buKcupoBaTh pe3yJbTaThl IMOJYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYHH B
BUJIE TaOIMIl U TPaUKOB, JENIaTh BHIBOJIBI TIO pe3yIbTaTaM HCCIICOBAHNS,

cobosiaTh mpaBwia 0€30MacHOTO TpyAa MPU MPOBEIECHUM HUCCIECOBAHUN B
paMKax y4eOHOro DJKCIIEpUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOU
JESATEIFHOCTA C HWCIOJIL30BAHUEM HW3MEPHUTENBHBIX YCTPOWCTB W JIAOOPATOPHOTO
000pyIOBaHU;

pemiate pacu€THble 3aJauyd C SABHO 3aJaHHOW (DU3WYECKON MOJEINbIO,
UCTIOJIB3YS (pU3NYECKUE 3aKOHBI M MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu
BBIOMpATh (PU3NYECKYI0 MOJIENb, BBIACIATh (U3NUYECKHE BEITUYUHBI U (POPMYIIBI,
HEOoOXoAUMBIE Il €€ pElIeHHs, MPOBOIUTh PacdyE€Thl U OLEHUBATh PEATHLHOCTD
MOJTY4EHHOTO 3HaYeHUs] (PU3NIECKON BETMUUHBL,

pemiarb Ka4yeCTBEHHbIE 33[]a4M: BBICTPAWBAThH JIOTHUYECKHA HEMPOTHUBOPEUUBYIO
HEMOYKY PACCY)XJICHUH C OMOpOW Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbusznueckue SBICHUS;

UCTIOJIh30BATh npu pelIeHnn y4eOHBIX 3amaq COBPEMCHHBIC
MHPOPMAIMOHHBIE TEXHOJOTHU IS TIOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAINN
U TIpEeACTaBJICHUs Y4eOHOW M HAYYHO-TOMYISIPHON HH(POpMAIUH, MOTYYEHHOW u3
Pa3UYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOJIydaeMyro UH(POPMAIIUIO;

NPHUBOJIUTH TIPUMEPHI BKIIAJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BuUTHE HayKH, OOBSICHEHHE IIPOIIECCOB OKPYXAIOLIEr0 MHpA, B pa3BUTHE
TEXHUKH ¥ TEXHOJIOTHII;

UCTIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B TMOBCEIHEBHOW >KHU3HU
1u1si obecriedeHus: 0€30MacHOCTH MPU 00pallleHud ¢ MpUOOpaMUu M TEXHUYECKUMHU
YCTPOUCTBAMH, IS COXpPAHEHHS 3/I0POBbS U COOMIOACHHS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KAIOIIEH Cpejie;



paboTaTh B TpyMNIe C BBIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBaTh pPabOTy TIPYIIbL, pPalMOHATIBHO pACHIPEAENATh OOSI3aHHOCTU W
IUIAHUPOBATh AEATEILHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJCKBAaTHO OLICHUBAaTh
BKJIAJ] K&KJIOTO M3 YYAaCTHUKOB TPYMIIBI B PEIICHUE PACCMaTPUBAEMON MPOOIIEMBI.

K koniry oOyuenus B 11 kjacce mpeameTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax poJib U MecTo ¢Gu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHHKU H
TEXHOJIOTHI, B MPAKTHYECKOW AEATEIBHOCTH JIOJCH, LEJIOCTHOCTh WU E€IHUHCTBO
¢dbu3nUecKoil KapTUHBI MUDPA,

YUWUTHIBATh TPAHUIGI TPUMEHEHHUS HW3YYCHHBIX (U3MUECKUX MOJCIeH:
TOYEUHBIA AIEKTPUUECKUM 3apsill, Jyd CBETA, TOUEYHBIM UCTOYHUK CBETA, sIEpHAs
MOJelb aToMa, HYKJIOHHAas MOJENlb aTOMHOIO sipa NpH peueHUur (PU3NYECKUX
3az1ady;

pacro3HaBath (pu3uvecKkue SABICHUS (TPOIECCH) U OOBSCHATH UX HA OCHOBE
3aKOHOB JJIEKTPOJUMHAMUKHA M KBAHTOBOU (DU3UKHU: dJEKTpUUECKasi MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJIEKTPOMAarHWTHasT HMHAYKLOMS, JEWCTBME MAarHUTHOTO IO Ha
OPOBOAHUK C TOKOM M JBIKYIIMMCS 3apsili, AJIEKTPOMAarHUTHbIE KoOJeOaHus u
BOJIHBI, TPSIMOJIMHEMHOE pPacnpoOCTpaHEHUE CBETa, OTPAXKEHUE, MPEJOMIICHHE,
uHTepdepeHims, audpakuss W MOJSpU3alvs — CBETa, JIUCIIEPCUS  CBETa,
doTtosnexkTpuueckuii 3¢dext (potoarddexT), cBeToBOE AaBleHNE, BOSHUKHOBEHHE
JUHENYaToro CHEeKTpa aromMa BOJOPOJA, €CTECTBEHHas W HCKYCCTBEHHAs
PaIHOAKTUBHOCTD;

ONMCHIBATh M3YYEHHBIE CBOICTBA BEIIECTBA (AIEKTPUUYECKHE, MArHUTHBIE,
ONITUYECKHE, ANEKTPUUYECKYIO IPOBOJIMIMOCTh pa3IUYHBIX  Cpen) u
AJEKTPOMATrHUTHBIC SIBICHUS (MIPOIECCHI), HUCHOJIL3YS (PU3UYECKUE BEITUUHHBIL:
ANEKTPUYECKUNA 3apsill, CHJa TOKa, SJEKTPUYECKOE HAIPSHKEHUE, 3JIEKTPUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIKYIIas cuia, paboTa TOKa,
WHAYKIUS MarHUTHOrO moJisi, cwia Awmmnepa, cwia JlopeHna, HMHIYKTUBHOCTh
KATYIIKW, SHEPTUsl DJIEKTPUUECKOTO W MAarHUTHOTO TMIOJIeH, MEepHUoJl M 4YacToTa
KojeOaHuil B KoJeOaTenbHOM KOHTYpe, 3apsjJ M CWiIa TOKa B IMpoIecce
FAPMOHMYECKHX DJIEKTPOMAarHUTHBIX KojeOaHud, ¢OKYCHOE pacCTOsHHE W
ONTHYECKas CWJIa JHH3bl, IPH OINUCAHUM MPABWILHO TPAKTOBAaTh (HU3HMUECKHIL
CMBICIT HCMOJBb3yEMbIX BEJIMYMH, HMX OOO3HAYEHUs] W €IMHHULBI, YKa3bIBaTh
dbopMyIbl,  CBS3BIBAIOIINE JAHHYIO  (PU3WYECKYI0 BEIUYMHY C JIPYTUMU
BEJIMYMHAMUY;

ONKUCBHIBATh M3YyUYECHHbIE KBAHTOBBIE SIBJICHHUS U MPOLECCHI, HUCHOJb3YA
du3nyecKre BEIUYUHBL: CKOPOCTbh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETa, SHEPIUs W UMIMYJbC (POTOHA, MEPHOJ MOTypacnaia, SHEPTUS CBSI3U
aTOMHBIX $iJIep, TNPU ONUCAHUU TMPABWIbHO TPAKTOBaTh (DU3MUECKUI CMBICH
UCMOJIb3YEMbIX BEJIUYMH, MX OOO3HAUEeHHs] M E€JIUHHUIBL, YKa3blBaTb (HOPMYIIbI,
CBA3BIBAIOIUE JaHHYI0 (U3MUYECKYI0 BEIUYHHY C JPYTUMU BEIUYHHAMH,
BBIUKCIISITh 3HaYEHUE (DU3UYECCKON BEITMYWHBL;

aHATM3UPOBATh (PU3NYECKUE TMPOLECChl M SIBIICHUS, UCHOJIB3YS (DU3MUECKHUE
3aKOHBI M TPHUHIUILL: 3aKOH OMa, 3aKOHBI MOCIEIO0BATEILHOTO U MapauIeIbHOTO
COCIMHEHUSI MPOBOJHUKOB, 3akoH Jlxoynsg—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHIYKIIMU, 3aKOH TPSMOJIMHEMHOTO PAaCIpOCTPAHEHUS] CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHEHHe OuHIITeWHa it GoTodrddekra,
3aKOH COXpPAHEHWsS DSHEPIHH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHHS
ANEKTPUUECKOTO 3apsifia, 3aKOH COXpaHEHHUs] MaccOBOTO 4wucia, moctynarel bopa,
3aKOH PAJAMOAKTUBHOTO paclaja, Mpu 3TOM Pa3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAKEHUE U YCIOBUA (TpaHullbl, 00JIaCTH)
IPUMEHUMOCTH;

OTpeNIeNsATh HAMpaBJIEHUE BEKTOpPA MHIYKIMW MArHUTHOTO TOJISI POBOJHHUKA
C TOKOM, cuiibl AMmniepa u cuibl JlopeHna;

CTPOUTh U OIUCHIBATh HU300paKEHME, CO37aBaeMOE IUIOCKHUM 3€pKaJioM,
TOHKOM JTMH301;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIEAOBAaHUIO (U3MUECKUX SIBICHUN U
NPOIIECCOB C HCIOJIb30BAaHUEM TIPSMBIX W KOCBEHHBIX HU3MEPEHHUM: IMPU STOM
dbopMmyaupoBaTh mpoOJieMy/3agady M THIOTE3y Y4YeOHOTO  JKCIIepUMEHTAa,
coOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYAOBaHUS, NPOBOAUTH OMBIT U
dbopMyIMpOBaTH BHIBO/IHI,

OCYIIECTBJISITh MPSIMbIE W KOCBEHHBIE M3MEpPCHHUs (PU3MUECKHX BEIMYUH, NMPU
TOM BBIOMpATh ONTUMAJILHBIA CHOCOO H3MEPEHHs] M KCIOJh30BaTh W3BECTHHIC
METOJIbI OLIEHKU MOTPEUTHOCTEN U3MEepeHuil;

UCCJICIOBaTh 3aBUCUMOCTH  (PU3MYECKUX BEIUYUMH C HCIOJIb30BAHUEM
NPSMBIX U3MEPEHUN: MPHU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHUpPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHIE TAOIUI] U
rpadukoB, JenaTh BBIBOJBI IO pe3yabTaTaM HCCIICIOBaHNS,

cobmo/iaTh MpaBwia 0€30MacHOTO TpyAa MPU MPOBEIECHUU HUCCIECTOBAHUN B
paMKax y4eOHOTo OJKCIIEPUMEHTa, Y4eOHO-HCCIEeI0OBATENIbCKOM U TMPOEKTHOU
JEATEIIbHOCTA C HCIOJb30BaHUEM H3MEPUTENIbHBIX YCTPOWCTB W J1a0OpaTOPHOTO
000pyI0BaHUs;

pemath pacu€THbE 3aJaud C SBHO 3aJaHHONW (DU3MYECKON MOJIENbIO,
UCTOJIBL3YSl (PU3NYECKUE 3aKOHBI U MPUHIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/Ja4u
BBIOMpATh (PUBNYECKYI0 MOJIEIb, BBIICIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIHI,



HEOoOXoAUMBIE i1 €€ pEelIeHHs, MPOBOAUTh Pacuy€Tbl U OLEHUBATh PEATHLHOCTD
MOJIyY€HHOTO 3HAau€HUsl (PU3NYECKON BEIMUYUHBI,

pelIaTh KaueCTBEHHBIE 33JIa4M: BBICTPAUBAThH JIOTUUECKU HENPOTUBOPEUYUBYIO
LENOYKY pACCYXIEHUN C OMOpPON Ha MU3y4YEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTU U
dbus3nueckne SBICHUS;

UCIIOJIb30BATh npu pelieHun y4eOHBIX 3a/1a4 COBpPEMEHHbBIE
uHGOPMAIMOHHBIE TEXHOJIOTHH JIJISI TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETAIUU
U TIPEJICTABJICHUS y4eOHOM M HAyIHO-TIOMYJIAPHOW HMHGPOpPMAILMH, MOJyYCHHOW M3
pPa3IMYHBIX UCTOYHUKOB, KPUTUYECKHU aHAIU3UPOBATh MOJIy4aeMyro HH(OPMAIIHUIO;

OOBSICHATh TPUHIMIIBI JIEUCTBUA MAIIWH, MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB, pasziuyarh yCIOBUS MX O€30TaCHOTO HCIIOJh30BaHUS B TMOBCEIHEBHOM
KU3HU;

NPUBOAUTH MPUMEPHI BKIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE INPOLIECCOB OKPYKAIOIIEr0 MHUpPA, B pPa3BUTUE
TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Juisi obecriedyeHus: 0€30MacHOCTH MPU 00pallleHud ¢ NpuOOpaMu U TEXHUYECKUMHU
YCTPOUCTBAMH, IJIsl COXPAHEHUs 30POBbS U COONIOAEHHUS HOPM 3KOJOTHYECKOTO
NOBEIEHUS B OKPYKaIOIIEeH cpee;

paboTarh B TpYIIE C BHINOJHEHUEM PAa3IMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIbI, pPalMOHATIBHO PpACIPEACNATh OOSI3aHHOCTU W
IUTAHUPOBAThH JCSATEIBHOCTh B HECTAHIIAPTHBIX CHUTYalUsIX, aJ€KBaTHO OIICHUBATh
BKJIAJ] K&KJI0TO U3 YYaCTHUKOB TPYMIBI B pEUICHUE pacCMaTpUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoumnyecTBo yacos DJIeKTPOHHBbIE
HanmeHoBaHue pa3iesioB U TeM undgpoBbie
Ne i/m P Kontpoabnbie | IlpakTuyeckue (wnpp )
NMPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcsl
Pazpea 1. DU3UKA U METO/IblI HAYUYHOI'O IIO3HAHUA
bubmorexa IIOK
1.1 ®u3uKa U METO/Ibl HAYYHOTO NTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Junamuka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6nuorexa LIOK
2.3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 1 nonHotexa Il
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pazpean 3. MOJIEKYJISIPHAA ®PU3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYISIPHO-KUHETUYECKOU 9 | bubmmoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHI 10 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMS BELLIECTBA. 5 bubnuoreka [IOK
' ®a3oBbIe EPEXOAbI https://m.edsoo.ru/7f41bf72




Hroro no paszneny

24

Paznen 4. JIEKTPOJINHAMUKA

4.1 DJIEeKTpOCTaTHKA 10 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
49 [locTOstHHBIN 3JIEKTpUYECKHM TOK. TOKH B 12 bubnuoreka LIOK
' PasIMYHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 68




11 KVIACC

KoumnyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ieJioB U TeM undposbie
Ne ni/m P Kontpoabnbie | IlpakTHyeckue (uscpp )
NPOrpamMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOJANHAMUKA
1 MarnuTtHoe nojue. OJIeKTpOMarHuTHas 1 | 3 bubmuoreka [IOK
' AHIYKLHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA YU BOJIHBI
71 MexaHuyecKre U 31EKTPOMArHuTHBIE 9 bubmuoreka [IOK
' KoJIec0aHud https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKue U 3JIEKTPOMAarHUTHBIE 5 | bubmuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6 OK
23 Onruxa 10 3 nomorera L1
https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 24

Pazgea 3. OCHOBBI CIIEIIMAJIBHOM TEOPAHA OTHOCHUTEJIBHOCTH

31 OcHOBBI cnienMagbHOU TEOPUH 4 | bubmuoreka [IOK
' OTHOCHUTEIEHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnunotexa LIOK
4.1 DneMeHTbl KBAHTOBOM ONTUKHU 6
https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnuoreka LIOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE 171pO

bubmmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny

15

Pa3znen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 DneMeHThl ACTPOHOMHUHU U aCTPO(PU3UKH 7 E:i?igtﬁifggﬂlcgk
Hroro no pasgeny 7
Pa3znen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o01aroliee TOBTOPEHHE 4 E:i?if;iigg};mlcgk
Uroro no pazgeny 4
PesepBHoe Bpemst 3
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68







ITIOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnuecTBO 4acos JJIe KTPOHHBbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabnbie | IlpakTHueckue p
n/n Bcero u3yuyeHusi | oOpazoBaTesbHbIE
padoTbI padoTbI
pecypchl
du3nKa — HayKa O IPUPOJE.
| q vE pup | bubaunoreka IIOK
ay4dHbIe METObI TO3HAHUS
yi A https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEeT0 MUpa
Ponps 1 MecTo pu3uku B

) (hopMHUPOBAHUY COBPEMEHHOU | bu6muoreka [IOK
Hay4HOH KapTHHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMU AEATEIBbHOCTH JIIOIEH
MexaHnnyeckoe ABUKEHUE.

3 OTHOCHTEILHOCTh MEXaHHYECKOTO | bubaunoreka [IOK
neuxkeHus. [lepemerienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NpsIMONIMHEHOE | bubnuoreka [IOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIIMHENHOE | bubnuoreka LIOK
JIBIKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOE majieHue. Y CKOpEeHHE | bubnuotexka [IOK
CBOOOJIHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpurBonuHneliHoe 1BUXKEHUE.

P N but6mmoreka [JOK
7 JIBr>keHHEe MaTepUAIbHON TOUKHU 11O 1
https://m.edsoo.ru/ffOc3ada
OKPYXKHOCTH
8 [IpyHuMn oTHOCUTENBHOCTH 1 anues. 1 bubnmuoreka LIOK




NHuepuuanbHble CUCTEMBI OTCUETA.
[TepBbiit 3axk0H HbroToHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. [IpuHiun

. but6morexa [JOK
9 CyIepIo3uIuu cuil. Bropoii 3akoH
. https://m.edsoo.ru/ffOc3be8
HeroToHa 1151 MaTepuaabHON TOUKU

10 Tperuit 3akoH HeroToHa 111 bubnuoreka LIOK
MaTepualbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TAroreHus. Cuna

bub6moreka [JOK
11 TspKecTH. [lepBas kocmuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [IOK
TEIa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent tpenus.

P b P bubmunoreka [IOK
13 Cuna conpoTHUBIEHUS NIPU JBUKCHUU
https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTHU WJIH Ta3e
[locTynarensHOE U BpalmaTeabHOE

14 JBUKEHHUE a0COTIOTHO TBEPIOTO TEa. bub6moreka [JOK
MowmenT cuibl. [lneuo cunel. YcinoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TeEIa
NMnynsc MatepuaabHOU TOUKH,

15 CHUCTEMBI MATEPUAIIBHBIX TOUYEK. bu6muoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMnynbca. PeakTUBHOE JIBUKEHUE
Pabora 1 MOIITHOCTH CHIIBL.

16 Kunernueckas sHeprus MaTepuajIbHOU bubmoreka [IOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKON YHEPTUH

17 [loreHuuanbHas S3HEPrusl. bubnmuoreka LIOK




[loTenuuanbHas SHEPrus ypyro
ne(hOpMHUPOBAHHOM TPY>KUHBI.
[ToTennnanbHas sHEpPrus Tela BOJIU3U
MOBEPXHOCTH 3E€MJIH

https://m.edsoo.ru/ffOc461a

18

[ToTeHanbHbIe U HEMOTEHIIMAIbHBIC
cuibl. CBsi3b pabOThI
HETIOTCHIUATBHBIX CHJI C ©3MEHEHUEM
MEXaHU4eCKOH YHEPIrHH CUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUUYECKOM
SHEPTHH

bubaunorexa IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHasi padora Nel
«M3yueHne 3aKOHa COXpaHEHUS
MEXaHUYECKOU IHEPTUM»

20

KonTpoabHnas paGora no teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE»

bubmuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJOKEHUS MOJIEKYISIPHO-
KUHETUYECKOM Teopun. bpoyHOBCKOE
nsrkenue. Auddysus

bubmmorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxkTtep ABUKECHUS U
B3aHMMO/ICHCTBHS YaCTHI] BEIIECTBA.
Mopaenu cTpoeHUs ra30B, JKUAKOCTEN
U TBEPABIX TENI

23

Macca monekyn. Konnuectso
BemecTBa. [locTossHHast ABoraapo

24

TermnoBoe paBHOBecue. Temmneparypa
u e€ usMmepenue. lllkana remneparyp
Lenscus




WUneanbubni ras B MKT. OcHoBHOE

bubmorexa [JOK

25 ypaBHenne MKT https://m.edsoo.ru/ffO0c4fde
AOcomoTHasI TEMITEpaTypa Kak Mepa

26 CpeIHEN KUHETHUYECKOM S3HEPTUH bubmoreka [IOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MeHn neneeBa-Kianelipona

27 3akoH [lanbToHa. ['a30BbIe 3aKOHBI
JlabopaTtopnas paGora Ne2

28 «OmnbITHas npoBepka 3akoHa ['eit-

JIroccaka»

29 N3ompornecchl B UICAIBHOM Ira3e U X bubnuorexa [IOK
rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTrpennss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U

30 crioco0n1 e€ m3menenus. KommaectBo bubaunoreka IIOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OAHOATOMHOTO UJI€ATbHOTO
rasa

31 Bunael Tennmonepenauun bubmnorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEMIO0EMKOCTD BEIIECTBA.
32 KonuuecTtBo TemnoTs! npu buomiorexa LOK
. https://m.edsoo.ru/ff0c5¢c36
Temionepeaave. AauabaTHbINA MPOIIece

1 IlepBelii 3aKOH TEPMOAUHAMUKHU U €TO bubmuoreka [IOK
MIpUMEHEHHE K N30MporeccaM https://m.edsoo.ru/ffOcSefc
HeoOpatumocTtsb nporeccos B

. but6mmoreka [JOK

34 npupoje. Bropoii 3akoH

TCPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230




[Mpunuun aeiicteus u KI1/1 Trennosoit

bubmorexa [JOK

35
MAaIlIUHbBI https://m.edsoo.ru/ff0c600a
36 Mukn Kapuo u ero KIIJ
17 DKOJIOTHYECKHE TTPOOIEMBI
TETUIOHEPTeTUKH
18 O6o0bmatonmii ypok «MoJieKyisipHast bubmoreka [JOK
¢busuka. OCHOBBI TEPMOJIUHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas pabora no teme
bub6moreka [JOK
39 «MonexynsipHas ¢usznka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [Tapoobpa3oBaHue U KOHICHCAIIHSL. bubmuorexa [IOK
Hcnapenue u xunexHue https://m.edsoo.ru/ff0c63b6
AGconoTHas ¥ OTHOCUTENIbHAS
N bubmunoreka [IOK
41 BJIQXKHOCTh BO3ayXa. HachlieHHBIN
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue u
4 amopdHbIe Tesa. AHU30TPOIHS bubmuorexa [IOK
CBOMCTB KpucTayuoB. JXKuakue https://m.edsoo.ru/ff0c65t0
kpuctaibl. CoBpeMEHHBIE MaTepUaIb
[InaBnenue u KpUCTaAIUIN3ALUSL.
p bubaunoreka IIOK
43 VY nenpHas TEMIOTA MJIaBICHHUSL.
https://m.edsoo.ru/ff0c6708
Cyommmanms
b K
44 VYpaBHeHUE TeMI0BOro Oananca nomiorexa O
https://m.edsoo.ru/ff0c6820
DNEeKTpU3aLUs TeN. DIEKTPUUECKUAN
but6mmoreka [JOK
45 3apsi. JIBa BuJa 3JE€KTPUUECKUX
https://m.edsoo.ru/ffOc6bcc
3aps0B
46 [TpoBOAHUKY, TUITEKTPUKU U bubmuoteka [IOK




MOJIYITPOBOJHUKHMU. 3aKoH COXpaHCHUA

https://m.edsoo.ru/ffOc6bcc

AJIEKTPUUECKOTO 3apsiaa
B3anmoperictBue 3aps10B. 3aKOH
. . but6morexa [JOK
47 Kynona. Toue4HbIil 371€KTPUYECKUNA
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsox€HHOCTB 3JIEKTPUYECKOTO
43 nons. [IpuHumn cynepno3uuuu bu6mmoreka [JOK
JJICKTPUYECKUX MOJIEH. JInHuK https://m.edsoo.ru/ff0c6df2
HAIPsKEHHOCTH
PaboTa cui aeKTpocTaTHYeCcKoro
bub6morexa [JOK
49 noJist. [Torennuan. Paznocts
https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
[IpoBOAHUKY U TUDJIEKTPUKH B
P P but6morexa [JOK
50 3JIEKTPOCTATUUYECKOM MOJIE.
https://m.edsoo.ru/ff0c7018
JuanekTpudeckas MpOHUIIAeMOCTh
N bub6moreka [JOK
51 OnexktpoéMkocTh. Koraencarop 1
https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTH INIOCKOTO
P bubaunoreka IIOK
52 KOHJIEHCATOpa. DHEPTHS 3apsHKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlabopaTopHasi padora Ne3
53 "N3MepeHune 3eKTpOEMKOCTH
KOHJIeHcaTopa"
[IpuHIMII AEHCTBUSA U TPUMEHEHUE
KOHJIEHCATOPOB, KOMMHUPOBAIHHOTO
54 arnmnapara, CTpyHHOIro mpuHTepa.

DIeKTpOCTaTHUECKas 3al|Ta.
3azeMJiIeHuE 3JIEKTPOIIprOOpOB




55

DNEeKTpUUECKU TOK, YCIOBUS €T0
cylecTBOBaHMS. [10CTOSHHBIN TOK.
Cuna Toka. Hanpspkenwue.
Conporusnenue. 3akon OMa ajs
ydacTKa e

56

ITocnenoBatenbHOE, NapalIeNbHOE,
CMEILIAHHOE COEeIMHEHHE
IIpOBOAHUKOB. JlabopaTopHas
padora Ned «l3ydenue cMemlaHHOTO
COEJIMHEHHUS PE3UCTOPOB»

0.5

bubauoreka [IOK
https://m.edsoo.ru/ffOc7410

57

PaGoTa 1 MOIIIHOCTB AIEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bub6morexa [JOK
https://m.edsoo.ru/ffOc7838

58

3axon Oma aJ1s OJIHOM (3aMKHYTOM )
anexTpudeckoi nenu. Koporkoe
3amblkanue. JlabopaTtopuas padora
Ne§ «M3mepenne I/IC nucrounuka
TOKA U €ro BHYTPeHHEro
CONPOTHBJIC HUSD)

0.5

bubmunoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJEeKTPOHHAs IPOBOJMMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COIIPOTHUBIICHHS METAIIJIOB OT
teMrepaTypsl. CBEpXIIpOBOAUMOCTD

60

DNEeKTpUYECKUM TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonxynpoBoAHUKH, UX COOCTBEHHAS U

IpUMecHas IpoBoaAuMOocTb. CBoicTBa
p—n-nepexoza. [lomynpoBogHUKOBEIE
puOOpPbI

bubaunoreka IIOK
https://m.edsoo.ru/ffOc84ae

62

DNeKTpUYECKUI TOK B pacTBOpax U

bubmorexa [JOK




pacIuiaBax 3J1€KTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLUAITHSI.
DIEKTPOIIHN3

https://m.edsoo.ru/ffOc82ba

DIIEKTPUUYECKUM TOK B raszax.

63 CaMOCTOSTEeNIbHBIN 1 | bubmunoreka [IOK
HECAMOCTOSTENIbHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexkTpudeckue npuoopsl U

64 YCTPOMCTBA U UX NMPAKTHYECKOE | bubnuoreka LIOK
npuMeHenue. [IpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0m@atonmMii ypok | bu6muoreka [IOK
«DNEKTPOAUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTpoabHnas paGora no teme

66 «Qnextpoctatuka. [locTossHHBII 1 bu6moreka [IOK
ANeKTpuYeCcKui ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHbBIX Cpeax»

67 Pe3epBHblii ypok. KonTposibHast | bubmuoreka [IOK
padora no teme "DneKTpoauHaMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. O6001ma0nMii ypok | bu6moreka [JOK
o Temam 10 kacca https://m.edsoo.ru/ff0c8f6¢

OBUIEE KOJIMYECTBO YACOB I1O 63

I[TPOI'PAMME




11 KVIACC

KoumuyecTBo yacos JIeKTPOHHBIE
Ne aTa nudpoBLIe
n/n Tema ypoxa Bceero Kontposburie | Mpakmueckue fl[?.yqe HUSA oﬁigOBaTeanue
padoThI padoThI pecypest
[TocTostHHBIE MATHUTHI U X

| B3auMO/IeicTBUE. MarHUTHOE TIOJIE. | bubmorekxa [IOK
BexTop MarHuTHOM MHAYKUMH. JIMHUK https:/m.edsoo.ru/ff0c9778
MarHUTHOW HHAYKIITHH
MarauTHo€e 1oJie IpOBOJHUKA C

) TokoM. OnbIT Dpcrena. | bu6nuorexa [IOK
B3anmonelicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabota «/3ydyeHue | | bubnuorexa LIOK
MarHuTHOI'O O/ KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MAarHUTHOTO MOJISI HA
MpOBOJIHUK ¢ TOKOM. Cuiia Amrepa.

4 JlaGoparopnas pabota | | bu6nuorexa [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleiicTBrE MAarHUTHOTO TTOJISl HA

5 JBIDKYILYIOCS 3apsDKEHHYIO YacTHILY. 1 bubmuoreka LIOK
Cuna Jlopenma. Pabota cumibl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas MHAyKIus. [lotok

6 BEKTOpa MarHUTHOU uHAYKIMU. D/C 1

WHIYKIIMU. 3aKOH 2JIEKTPOMArHUTHON




unaykuuu Oapanes

JlabopaTopHast paboTa
«Hccnenosanue sIBICHUS
3JIEKTPOMArHUTHOIN HHIYKIIHW

bubmmorekxa [IOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTD. SIBIEHHE
camonHaykuuu. 9J1C caMOMHIYKIINH.
OHeprusi MarHUTHOT'O MOJISt KATYIIKU C
TOKOM. DJIEKTPOMarHUTHOE [10JIe

bubmoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
UHAYKIMOHHAas [eYb

10

O6o06matronmii ypok «MarHuTHoe
noJie. DIeKTPOMAarHUTHAS MHIYKITHASDY

bubmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHnas pabora no teme
«MarauTtHoe noiJe.
DNeKTpoMarHuTHas UH KLU

bubmmorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOIHBEIE MEXaHUYECKUE
kosiebanust. ['apMoHHMUecKre
KoJieOaHus. YpaBHEHHE
rapMOHUYECKHUX KOJICOaHU.
[IpeBparenue sHEeprun

bubauorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHast paboTa
«HccnenoBanme 3aBUCUMOCTH
Hepuo/ia MaJbIX KojeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTH U MACCHI TPy3a»

14

KonebartenbHbiit KOHTYp. CBOOOHBIE

bubauorexa [IOK
https://m.edsoo.ru/ffOcb820




OJICKTPOMArHuTHLIC KoJIeOaHus B
nacajibHOM K0JIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIY MEXaHNYCCKUMU U
OJICKTPOMAaroHuTHBIMU KOneOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHCHUS SHCPTHUU B UACATIBHOM
KoJIe0aTeTbHOM KOHTYpPE

bubauorexa IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyxarImMx
Kose0aHusX. BeIHyXK1eHHbIE
MeXaHu4ecKHe Kojiebanus. Pesonanc.
BeIHYXIEeHHBIE 3JICKTPOMarHUTHBIC
KoJIe0aHus

bubmorekxa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemenHbiii TOK. CUHYCOMAQIBHBIN
IIEpEMEHHBINA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUTUTYIHOE U
JICACTBYIOIIEE 3HAUYECHUE CUJIbI TOKA U
HaMpsHKEHUS

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop. [Ipoussoactso,
nepenaya u norpedienue
3JIEKTPUYECKON JHEPTUU

19

YCTpoiCTBO M MPAKTUYECKOE
MIPUMEHEHUE HJICKTPUUECKOTO 3BOHKA,
reHepaTopa MepeMEeHHOr0 TOKa,
JUHUM 3eKTponepeaay

bubmuoreka [IOK
https://m.edsoo.ru/ffOcc324

20

OKOJOTrM4ECKUE PUCKU IIPU
IIPOU3BOJCTBE IEKTPOIHEPTUH.
KynbTypa ucnonas3oBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHOM
KU3ZHU




MexaHuuecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuona. CkopocTb

bubmorexa [IOK

2l pacupocTpaHeHHus U JIINHA BOJIHEIL https://m.edsoo.ru/ffOcca54
[Tonnepeunble U TPOIOJIBHBIE BOJIHBI
2 3Byk. CkopocTh 3ByKa. [ poMKOCTB bu6nuorexa [IOK
3Byka. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMArHUTHBIE BOJIHBI, UX
23 CBoﬁcha u ckopocts. [lkana brbmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIIBI paAHOCBA3H U
24 TeneBuaeHus. PazpuTtue cpencts
cBs3u. Paguonokanus
’5 Kontponbhas pabota «Konebanus u bubnuorexa [IOK
BOJIHBDY https://m.edsoo.ru/ff0cc6f8
[IpsamosinHEHOE pacpOCTpaHEHNE
26 CBETa B OJHOPOJHOMU CpeJie. bubnmoreka [JOK
ToueuHblil UICTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
Ortpaxxenue cBeTa. 3aKOHBI BuGmiorexa [JOK
27 oTpaxeHus ceeta. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B MIJIOCKOM 3epKajie
[Ipenomiienue ceera. [lonnoe
)3 BHyTpeHHee oTpaxeHue. [Ipeaenbusii bubnuorexa LIOK
YTOJI IIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPAKEHUS
29 Jlaboparopnas pabota «/3mepenue bubmmoreka [JOK
IIOKAa3aTesd IIPEIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIun3zel. [locTpoenue nzodpaxeHuii B bubnuoreka [IOK




nuH3e. PopMyna TOHKOM JTUH3BL
YBenuyeHue JINH3bI

https://m.edsoo.ru/ffOcddle

31

JlaGopartopnas pabota
«Hccnenosanye cCBOUCTB
U300paXeHUH B TMH3AX)»

32

Hucnepcus ceta. CoKHBINA COCTaB
oenoro ceera. L{ger. JlabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

33

Hnutepdepennus ceera. udpaxums
ceta. Jludpakimonnas pemeTka

bubmmnorexa [JOK
https://m.edsoo.ru/ffOced22

34

[lonepe4HOCTH CBETOBBIX BOJIH.
[Tonspuszanus ceera

bubmorekxa IIOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuueckue npuOOpsI M yCTpOHcTBa U
yCJIOBUS MX 0€30MacHOro MPUMEHEHUS

36

['panunbl npuMeHUMOCTH
KJIacCU4eCKOM MexaHukH. [loctynarsl
CIIeLIMaJIbHOW TEOpUU
OTHOCUTEJIbHOCTH

bubmorekxa IIOK
https://m.edsoo.ru/ffOct862

37

OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.
3ame/yIeHIe BPEMEHH U COKPAILICHUE
JUTHHEBI

bubauorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

OHEprus U UMITYJbC PEIATUBUCTCKON
yacTulbl. CBA3b MAcChl C IHEPIUEH U
UMITYJIbCOM. DHEPIrHs MOKOS

bubnmoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbhas padora «OnTuka.
OcHOBBI crienMagIbHON TEOpPUU
OTHOCUTEIILHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0cf610




®ortonsl. Popmyna [Inanka. Dneprus

bubmorexa [IOK

40
U UMITYJIEC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE BuG OK
oTeKa
41 dboroaddexra. Onbirer A. T nommorexa [l
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl pororddexra. YpaBHeHUE
. . bubmuoreka [IOK
42 OiHmreiina g hotosddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosddexra
Jasnenune cBera. Onwirsr 11. H.
N bubmmotexa [IOK
43 JlebeneBa. XuMnuyeckoe IeliCTBHAE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa U
MPaKTHYECKOE TPUMCHECHUE:
44
(hoTosNMEMEHT, POTOAATUHK,
COJTHEYHas OaTrapesi, CBETO IO/
45 Pemenne 3amad mo teme « AMEeMEHTHI bubmuoreka [IOK
KBaHTOBOUM ONTUKW)) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbIThI
bubmorekxa IIOK
46 Pezepdopna mo paccessHUIO 0-4aCTHII.
https://m.edsoo.ru/ff0d091a
[TnaneTapHas Mosieab aToMa
b K
47 IToctynatel bopa nommorexa HO
https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHre GoToHOB
i B ¢ bubmuoreka [IOK
48 IIPU IIEPEX0JIE aTOMA C OJHOI'O YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyrou. Buabl criekTpoB
BonHoBrIe cBoiicTBa yacTull. BoaHEI
. bubmuoreka IIOK
49 ne bpoiina. Kopnyckynsipao-

BOJIHOBOM Jyasin3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXKJACHHOC HU3JTYYCHUC

50

OTKpBITHE PaqHOaKTUBHOCTH. OIBITHI
Pesepdopmaa mo onpepeneHuro cocrasa
PaToaKTUBHOTO H3ITydCHUS

bubmmorekxa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusiaue
pPaJMOaKTHBHOCTH Ha YKMBBIC
OpTraHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usinydenue

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

53

DHeprus CBI31 HYKJIOHOB B SIIpE.
SnepHbie peakuuu. SnepHblit
peaktop. [IpoGaeMbl, TepCreKTUBEI,
AKOJIOTHYECKHUE ACTICKTHI SIACPHOM
SHEPIreTUKU

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUIlbl. OTKpBITHE
no3uTpoHa. MeTo bl HAOMIOACHUS U
PETUCTPALIUU AJIEMEHTAPHBIX YACTHLI.
Kpyrasiii cton «@yHnameHTaabHbIe
B3aumMojiecTBus. EtuHCTBO
(bu3UYECKON KapTHHBI MUPAY

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

55

Bun 38é3nn0ro Heba. Co3Be3us,
ﬂpKI/Ie 3Bé3I[BI, IIJIaHECThI, UX BUAUMOC
nerkenne. CoaHeuHast cucreMa

56

Comnuie. ConHeuHas aKTUBHOCTD.
NcTtounuk sneprun ConHua u 3B€37




57

3BE37bl, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI INIABHON
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTtpoenue 38€31. COBpeMEHHbBIE
IIPEICTABICHUS O IPOUCXOKICHUH U
sBosronnu CoJlHLIA U 3BE3]T

58

Mneunsiit [Iyre — Hama [Nanaktuxka.
[lonoxxenue u nuxenue ConHua B
l'anaxtuxke. I'anaktuku. Y€pHble
JBIPBI B SIpax TaJIAKTHK

59

Bcenennas. Pa3Oeranue rajakTHk.
Teopus bonpmioro B3peiBa.
PenukroBoe nsnydyeHue.
Meraranaktuka

60

Hepermennsle mpo0iaeMbl aCTPOHOMHH

61

KoutponbHas paboTta « DneMeHTHI
aACTPOHOMUU U aCTPOPUZUKN»

62

O06o0maronmii ypok. Posb pusuku u
aCTPOHOMMH B IKOHOMHUYECKOH,
TEXHOJOTMUYECKOM, COIMAJIbHON U
ATHYECKOH chepax NesaTeTbHOCTH
YyeJIoBeKa

63

Oo6o6maronmii ypok. Ponb u Mecto
(U3KKHM U aCTPOHOMUU B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

64

O6o6maronmii ypox. Posb
(u3nUeckoii Teopur B HOPMHUPOBAHUHT
NPEICTaBICHUH 0 (PU3HUECKOM
KapTUHE MHPa




O06oO0maronmii ypok. Mecto
¢du3nyeckoi KapTHHBI MUpa B 00ILEM

65 1
PSAAYy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTABICHUMI O IPUPOLE
66 PesepBHbIii ypok. MarautHoe noie. 1
DNeKTpOMarHuTHas UHIAYKLHS
PesepsHblii ypok. Ontuka. OCHOBBI
67 CIIeLIMaJIbHOW TEOpUU 1
OTHOCUTEJILHOCTH
Pesepnsiii ypok. KBanToBas gusnka.
bubmmnorexa [JOK
68 DneMEeHTHl ACTPOHOMHUHU U 1
https://m.edsoo.ru/ff0d1784
acTpOPHU3UKH
OBUIEE KOJIMYECTBO YACOB 110 63
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIAUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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