MYHUIIMITAJIBHOE OBPA30OBATEJIBHOE YYPEXJIEHHUE

[TPUHATO
Pemennem Ilenarornueckoro cosera

MBOY «COII c./aii»
[Tpotoxon Ne 1 ot 25.08.2023

PABOYASA IMPOT'PAMMA
10 Y4eOHOMY IIPEAMETY

ghmmca

10-11 xnacc

Ha 2023-2024 yueOHBIN ro1

VYuurens : Taiicymosa b.C.

c.Jlaii
2023



denepanpHas padouas mporpamma | dusuka. 10—11 kimaccer (6a30BBIH YPOBECHB)

COIEP)KAHHUE
T TOSICHUTEIIBHAS BATIHICK «.evveeeeeeesneeeeeeeae e e s sesaeeesseeasee e seen s e eanseea s et s e snnee s seennseeneenneenns 3
CONEPIKAHME OOYUCHUS ... vvvvveeeeteeeeassauitttsssseeeeaesesssaasssssseseaaaeeasesssanssssbsseeesaeessasannsssnnns 7

[Inaaupyembie pe3yabTaThl OCBOSHUS MTPOTPaMMBI 1O (PU3UKE HA YPOBHE

CPEITHETO OOIIETO OOPABOBAHIST «.eeeeeeeissrrrrrrerrseeessssssssssssssssesssessssssssssseseeenseeseessnnnsssnns 20
JIMIHOCTHBIC PEBYITBTATDL .. vvvvvvtteeeesssssstttsrersesassessssssssssssseeessessssanssssssssseseeesessssnnsssnnns 20
MeETaMPEIMETHBIC PE3YITBTATBL. . .ceetiisiuutttrrerteeaessssassasssssssereessessssassssssseeeeseeaeesssnnssnnes 21
TTPEIMETHBIC PEBYITBTATE ....eeeeeiurrrreeesauitneeeessnsnseeassaaassseasssasseseesssansrseeeesanssseeesssnnees 24

TEMATUUECKOE TUTAHMPOBAHIEC . ... vvvvreeeeesssssstttsneesessessessssasssssssssesessessssnnssssssssseseeeeeessnnns 29
L0 KITACC ettt ettt ettt e e e e e e e e et e e e e e e e e e e n b e e e e e e e e e e e e e e e e annnnnes 29
8 O 201 o T 44



denepanpHas padouas mporpamma | dusuka. 10—11 kimaccer (6a30BBIH YPOBECHB)

OenepanibHas pabodas nporpamma mno yuyeoHomy npeamery «duzukay (6a30BbIH
ypoBeHb) (mpeaMmeTHass o00gacTh «ECTECTBEHHO-Hay4yHbIE TMPEAMETHI») BKIIOYACT
MOSICHUTEIIbHYIO 3aIUCKY, COJIepKaHue 00yUeHUs, TUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS
nporpamMMsl 1o (pU3UKe, TEMATUYECKOE IIIAHUPOBAHHUE.

[TosicHuTenbHas 3amucka OTpa)kaeT oOIMe e W 3a/auyd WU3ydeHus (QUu3ukw,
XapaKTePUCTUKY TCUXOJIOTHYECKUX MPEANOCHUIOK K €ro M3y4eHHIO O0YJaroluuMUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe MOAXOJbI K OTOOPY COACpKaHUA,
K OINPEAEICHUIO IUNIAHUPYEMBIX PE3YJIbTaTOB.

Conepxkanue OOy4e€HHSI PACKpBIBAET CoJepKaTeIbHbIE JIMHUH, KOTOpPbIC
npenjaraloTcs s 00s13aTeIbHOT0 M3YUYEeHHs] B KaXKIOM KJacce Ha YPOBHE CPEIHErO
o01ero oopa3zoBaHusl.

[Inanupyembie pe3ynbTaTbl OCBOEHUS MPOrpaMMbl 1O (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE pE3ylbTaThl 3a BECh IMEpPUOJA OOyYEHHsS Ha YPOBHE
cpenHero obmero oOpa3oBaHMs, a TAKKE IMPEIMETHBIE JAOCTHKEHUS OOY4YarolIerocs
3a KaXAbIi TOA 00y4YeHHUS.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o ¢u3nke 6a30BOro ypoBHS Ha ypOBHE CpeAHEro 001Iero oopa3oBaHus
pa3paboTaHa Ha OCHOBE IMOJOKEHUN U TPeOOBaHUI K pe3ybTaTaM OCBOCHHS OCHOBHOMU
oOpa3oBarenbHOM nporpammbl, npeactaBieHHbix B GI'OC COO, a Takxke ¢ yuéToM
benepanbHOil pabouell MporpaMMbl BOCIIUTAHUS M KOHILIENIUHU TPENoiaBaHusl yueOHOro
npeamera «®Pu3uka» B 00pa3oBaTesbHBIX opraHu3anusx Poccuiickoit ®deneparium,
peaM3yIOIINX OCHOBHBIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Coneprxanue mporpaMmMbl 1o (hHU3UKE HAITPaBJICHO Ha (OPMUPOBAHUE €CTECTBEHHO -
Hay4yHOW KapTUHBI Mupa oOydarommuxcs 10—11 kmaccoB mpu oOydeHHH UX (PHU3UKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATENbHOCTHOro mnoaxoxa. IIporpamma
no ¢usuke coorBercTByeT TpeboBanusM OI'OC COO Kk miaHUPYEeMBbIM JTMYHOCTHBIM,
NpEeIMETHBIM W METalpelIMETHBIM pe3yJabTaTaM oOOYYeHHs, a TaKXKe Y4YHUTHIBAET
HEOOXOJMMOCTh pealiu3allii MEXIPEIMETHBIX CBSI3eM (U3UKH C ECTECTBEHHO-
HAayYHBIMU Y4EOHBIMU TpeaAMeTaMHu. B Hell omnpenensitoTcss OCHOBHbBIC €N U3YYCHUS
GU3MKKM Ha YPOBHE CpEIHEro Oo0IIero o0pa3oBaHUs, IUIAHUPYEMbIE PE3YJIbTATHI
OCBOCHHSI Kypca (DM3UKU: JUYHOCTHBIC, METalmpeIMETHbIE, TpeAMEeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no pu3ukKe BKIHOYAET:

IUTAHUPYEMbIC PEe3ybTaThl OCBOCHMS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM
YHCJIe TIPEIMETHBIC PE3YJILTATHI O ToJIaM 00 yUEeHHUS;

coJiepskanne yaeOHoro npeamera « u3nkay 1mo rogam o0 ydeHus .

[Iporpamma 1o ¢u3mke MOXKET OBITh HCIOJB30BaHA YUHUTENSIMH KaK OCHOBA
JUTSI COCTaBIIEHUS CBOMX padoumx mporpamm. [Ipm paspaborke pabodeil mporpammsl

3
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B TEMAaTUYECKOM IJIAHUPOBAHUU JTOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa3oBaTENbHBIX PECYPCOB, SBISIOIIUXCS y4eOHO-
METOUYECKIMH MaTepruaiaMu (MyJIbTUMEAUIMHBIE TPOTPAMMBI, SJI€KTPOHHBIE YICOHUKH
W 3a]aYHUKH, DJJIEKTPOHHBbIE OWUOJIMOTEKH, BUPTYyaJbHBIE JIA0OpATOPUHU, WIPOBbHIE
IPOTPaMMbl, KOJUIEKIIMH ITM(GPOBBIX 00pa30BaTeNbHBIX PECYpPCOB), PEATU3YIOUUMHU
JTUIAKTHYECKHE BO3MOXXHOCTH HH(DOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHUH,
cofiepKaHhe KOTOPhIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUM.

[IporpamMa 1o ¢u3MKEe HE CKOBHIBAET TBOPYECKYI) WHHUIIMATUBY YUUTENCH H
MPEOCTABISET BO3MOXKHOCTD IS PEaIM3allid Pa3IUIHBIX METOJUYECKHX ITOAXO0JI0B
K OpraHm3anuu oO0y4deHus (U3MKE MPU YCIOBHUH COXpaHEHUsS O0s3aTebHON YacTh
CoZiepKaHusl Kypca.

®du3nka Kak Hayka o HauOosiee OOUIMX 3aKOHAX MPHUPOABI, BHICTYMAsi B KaueCTBE
y4eOHOro ImnpenMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIN BKJAaJ B CHUCTEMY 3HaHUMN
00 okpyxatomeM wmupe. IIKoapHBIH Kypc (QU3HUKHM — CHCTEMOOOpa3yroIui
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIeKAT
B OCHOBE TPOILIECCOB U SIBICHHUM, H3ydyaeMbIX XHMHEW, Ouonoruen, (Hu3nueckoit
reorpadueii u acrpoHomuei. Mcnonb3oBaHWe U aKTUBHOE NMPUMEHEHHE (U3MUECKUX
3HAaHUM ONpeeNsieT XapakTep M pa3BUTUE pPa3HOOOpPA3HBIX TEXHOJIOIMH B cdepe
OHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TIONYYEHHsS HOBBIX MaTepHAIOB
C 3aJaHHBIMU CBOICTBaMH W Jpyrux. M3yueHue (U3MKH BHOCUT OCHOBHOWM BKJIaJ
B (OpMHpOBaHME  €CTECTBEHHO-HAYYHON  KapTHMHBI  MHUpa  OO0y4arolmuxcs,
B (hOpMUPOBaHNE YMEHUN MIPUMEHATH HAyYHBI METO] TO3HAHMSI PH BBITTOTHEHUN UMH
y4eOHBIX UCCIICAOBAHUM.

B ocHOBY kypca dhu3uKu 111 ypOBHS CPEIHETO OOIIEro 00pa3oBaHUs TOJIO0KEH PsijT
UJIeH, KOTOPBIE MOYKHO pacCMaTpUBaTh KaK MPUHIIMITBI €T0 TIOCTPOCHHS.

Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW Kypc SBIAETCA JOTMUECKU
3aBEpIIEHHBIM, OH COACPKHUT Marepuall W3 BCeX pa3AesioB (U3MKH, BKIIOYAET Kak
BOMPOCHI KIIACCHUECKOU, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanuszayuu. B cOOTBETCTBUM ¢ HEW MaTtepHal Kypca GU3NKU 00bEANHEH
BOKpPYr (¢u3umyeckux Teopuil. Bemymmm B Kypce sBusercs (GopMuUpOBaHUE
MPEJICTABIICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mOpeArnonaraeT  HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIIMaNa (PU3NIeCKOr HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3UKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPOOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypc (GU3MKH Npesnoyiaraer 3HaAKOMCTBO
C IUMPOKHUM KPYroM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUHN U3yUeHHbBIX TEOPHit
Y 3aKOHOB.

Hoes sxonoeuzayuu peannusyeTcsi MOCPEICTBOM BBEACHUS SJIEMEHTOB COJIEPIKaHUS,
HNOCBAIIEHHBIX 3KOJOTMYECKUM TMpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI
C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKkke OOCYXICHUS MpoOIeM pallOHAIBLHOTO
TIPUPOJIOTIOTB30BAHMS U IKOJIOTUYECKON 0€30MacHOCTH.
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CTepXKHEBBIMM DJIEMEHTaMHU Kypca (U3MKM Ha YpOBHE CpEIHEro OoOIero
oOpa3oBaHusi SBISIIOTCS  (pu3myeckue Teopud (PpopMupoBaHME MPeCTABICHUI
O CTPYKTYp€ NOCTpOEHUsI (PU3MUECKOW TEOpUH, pOJM (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOAE, TPaHMUIAX MPUMEHUMOCTU
TEOPUH, U1 ONIMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUN U IIPOLIECCOB).

CuUCTEMHO-IeSITEILHOCTHBIN TOAX0A B Kypce (PM3HKU peaTu3yeTcs Mpexkae BCEro
3a CUET OpraHM3alK SKCIIEPUMEHTAIILHON JesiTeNIbHOCTU oOy4aromuxcs. /s 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCTOIb30BAHUE CUCTEMBI (PPOHTAILHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPaTOPHBIX pabOT, KOTOPBIE B TPOrpaMMe 1o PU3nuKe 00beTMHEHbI
B OOIIMI CIIUCOK YYEHUYECKUX MPAKTUYECKUX paboT. Bhiienenue B yka3aHHOM TepeyHe
7a00paTOpHBIX pabOT, MPOBOAUMBIX [JsI KOHTPOJS U OLIEHKH, OCYLIECTBIISETCS
y4acTHUKaMU 00pa30BaTEIbLHOrO Mpoliecca UCXOAsl U3 0COOECHHOCTEH MIIaHUPOBAHUS U
ocHaieHus: kabuHeta ¢uszuku. [Ipu 3TOM obecriednBaeTcsi OBJaJICHHE 00yUYaIOIIMMUCS
YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHUs, HCCIENOBAHMUS  3aBHUCHUMOCTEU
(bu3NYECKUX BETMYUH U TOCTAHOBKY OMBITOB IO MPOBEPKE MPEAJI0KEHHBIX THITOTES.

bonblioe BHUMaHUE YyHAENSETCS PEIICHUI0 PACUETHBIX M KAueCTBEHHBIX 3aj1ad.
[Ipu sTOM 1Is1 pacu€THBIX 3ajady MPUOPUTETOM SIBIISIIOTCS 3a/ladyd C SBHO 33JaHHOU
(¢u3nyuecKoll  MOJAENbI0, TO3BOJSIONIME NPUMEHATh  W3YYEHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3zelia Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pa3znenioB. JIis KauecTBEHHBIX 3aJa4 MPUOPUTETOM SIBJISIIOTCS 3aJaHUSl HA OOBSICHEHUE
NPOTEKAHUST (PU3NYECKUX SIBICHHM U MPOLECCOB B OKPYXKAIOIIEH JKU3HU, TPEOyroLme
BbIOOpa (PU3NYECKON MOJENH I CUTYalluu TPAKTUKO-OPUEHTUPOBAHHOI O XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO k MarepHalibHO-TEXHHUYECKOMY
o0ecrneyeHunto yaeOHoro mpoiecca 0a30Bbli YPOBEHb Kypca (U3UKU Ha YPOBHE CPETHETO
o0uiero o0pa3oBaHusl JOKEH M3y4aThCsA B YCIOBUSAX MPEAMETHOrO0 KaOMHEeTa (PU3UKU
WIA B YCIOBUSIX HHTETPUPOBAHHOIO KaOMHETa MNPEAMETOB €CTECTBEHHO-HAyYHOIO
nukia. B kabunere Gu3nKu NODKHO OBITH HEOOX0MMOe TabopaTopHOe 000pyT0BaHNE
JUTSL BBITIOJIHEHUS YKa3aHHBIX B NPOrpaMMe IO (PU3MKE YYEHWUYECKUX MPAKTUYECKHX
paboT U AEMOHCTPAIMOHHOE 000PY0BaHUE.

JleMoHcTpalimoHHoe 000pynoBaHue (HOpMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHUMAJIbHOM  JIOCTAaTOYHOCTH M  OOECIEeYMBAET TIOCTAHOBKY MEPEUHMCICHHBIX
B IporpamMme 1Mo (u3MKe KIHOYEBBIX JIEMOHCTpAIMM I HCCIENOBAaHUS H3y4aeMbIX
SIBJICHUI U MPOLIECCOB, IMIUPUUYECKUX U (PyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHHUUECKUX
IIPUMEHECHUM.

JlaGopatopHoe oOopyaoBaHuE JJisi  YYCHHUYECKHUX  MPAKTUYECKUX  padboT
(dopmupyeTcst B BUI€ TEMAaTHUECKUX KOMIUJIEKTOB U 00€CIIEUMBAETCS B pacyETe OJJHOrO
KOMILJIEKTa Ha JBYX oOydvaromuxcs. TemaTuyeckue KOMIUIEKTBI JIAOOPAaTOPHOIO
000py0BaHMsI AOKHBI OBITH TOCTPOEHBI HA KOMIIJIEKCHOM HMCII0JIb30BAaHUH aHAJIOTO BBIX
U 1U(pPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BUE
UM (POBBIX JTA0OPATOPHIA.

OCHOBHBIMHM LIEJIAIMU M3y4eHUs1 PU3UKH B 00IIEM 00pa30BaHUU SIBISIOTCA:

(GopMupoBaHUE MHTEpEca U CTPEMJICHHSI OOy4arOUIMXCS K HAyYHOMY H3yYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM;
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pa3BUTHE TMPEACTABICHUN O HAYYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

dbopMHUpOBaHUE HAYYHOI'O MHPOBO33PEHUS KaK pe3yibTaTa H3YyYEHUS OCHOB
CTPOCHHS MaTepuH U PyHIaMEHTaIbHBIX 32K OHOB (PU3UKHU;

dbopMHUpOBaHUE YMEHHH OOBICHATH SIBJICHHUS C HCIOJb30BaHUEM (DU3NUECKUX
3HAaHWHA W HAYYIHBIX JI0KA3aTEIIbCTB;

dbopMupoBaHUE TIPEACTABICHUA O poiu GU3UKKA I Pa3BUTHUS  APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

JlocTiokeHne HTUX IeJe oOecrmeunBaeTcs peIIeHHEM CIEAYIONINX —3a1ad
B TIpolIecce M3ydeHus Kypca (PU3uKu Ha YPOBHE CPEHETO OOIIero 00pa3oBaHMs:

OpPUOOPETEHUE CHUCTEMBI 3HAHMK 00 o0mMX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIIOUas MEXAHHKY, MOJICKYISIPHYIO (U3HKY, JIEKTPOAMHAMUKY,
KBaHTOBYIO (PM3UKY U 3J€MEHThI aCTPOPU3UKHU;

dbopMUpoBaHUE YMEHUW NPUMEHSATH TEOPETHUUECKUE 3HAHUS IJsl OOBSICHEHUs
bu3nueckux SABJICHUN B TIPUPOAEC M Il TPUHATHAS TPAKTHYECKUX PEIICHUN
B IIOBCEIHEBHOM KM3HU;

OCBOEHHE CTIOCO00OB pElICHUs Pa3MYHbIX 3a/ad C SBHO 33JaHHOW (U3NUYECKOU
MOJIEJIBIO, 3a/1a4, TOIPAa3yMEBAIOIINX CAMOCTOATENIbHOE CO3AaHne (PU3MUECKOU MOJEIH,
aJICKBaTHOM YCJIOBHSIM 3aJ1a4H;

noHUMaHue GU3NYECKUX OCHOB U MPUHITUIIOB ACHCTBUS TEXHUUECKUX YCTPONCTB U
TEXHOJOTUYECKUX TIPOIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOTO IJIAHUPOBAHUSI U  MPOBEIACHUS
bU3HYECKUX DKCIIEPUMEHTOB, aHAIN3a W MHTEPIPETAIIud WH(OPMAIINH, OTPEICICHHUS
JIOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCJIOBMU I Pa3BUTUS YMEHHMH MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOM JEATEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE CpEAHETO OOIIEro
oOpazoBanusi orBonutcs 136 uacoB: B 10 kmacce — 68 wacoB (2 Waca B HEJENIO),
B 11 kiacce — 68 yacoB (2 4yaca B HE/EINIO).

[Ipennaraemsiii B mporpaMme 1o Gpu3rke rnepedeHb 1a00paToOpHBIX U MPAKTUYECKUX
paboT SABISIETCS PEKOMEH/I0BAHHBIM, YUUTEIb Je/IaeT BEIOOP MPOBEACHHUS TaOOPaTOPHBIX
paboT U OMBITOB C Y4ETOM MHAUBUAYAIbHBIX OCOOCHHOCTEN 00YyYaromuxcsl.

JIrobast paGouast mporpamma J0HKHA MOJHOCTHIO BKIIOUATh B ceOsl CoJepKaHue
JTAHHOW MPOTPaMMBI 1O (hHU3HUKE.

B otnenbHbIX cityyasx Kypc GU3UMKU 0a30BOr0 YPOBHS MOXKET U3ydaThesl B 00bEMe 204
yaca 3a nBa roma oOyuenus (3 u B Hegemo B 10 m 11 kmaccax). B atom cmyuae
YBEJIMUYMUBAETCS HE MeHee ueM 710 20 4 pe3epBHOE BpeMsl, KOTOPOE UCIOJIb3YETCs YUUTENIEM
JUIT M3y4EHHsS] BOIIPOCOB, TECHO CBS3aHHBIX C BbIOpaHHBIM MpodusieM OOydeHus, H
yBEIIMUMUBAETCSl yueOHasi Harpy3ka, OTBOAMMAs Ha M3y4EHHE MEXAHUKH, MOJIEKYJISIPHON
GU3MKKM W DJIEKTPOJMHAMHKH, 3a CU€T paCIIMpPeHUs 4Yuciaa Ja0opaTOPHBIX pPaboT
HCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHS KAYECTBEHHBIX M PACUETHBIX 3a71a4.
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COJEP KAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOT 0 TO3HAHUS

®usuka — Hayka o npupone. HaydHbpie MeTOABI MMO3HAHUSA OKPYKAIOLIEr0 MHPA.
Ponp skcriepuMeHTa U TEOpUHU B MPOIECCe MTO3HAHUS TPUPOJIbl. IKCIEPUMEHT B (PU3UKE.

MopenupoBanre (U3NYECKUX SBICHUNW U TporieccoB. HaydHbIe THIOTE3HI.
dusnyeckne 3aKOHBI W TEOpUU. [ paHUIBI TPUMEHHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUS.

Ponb u mecto pu3uku B (GOpMUPOBAHMM COBPEMEHHOW HAYyYHOUH KapTHUHBI MHUpAa,
B IPAKTUYECKOU JIEITEIBHOCTHU JIFOAEH.
Llemoncmpayuu

AHasnorossie U HU(PPOBBIE U3MEPUTEILHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYHKU.

Paznen 2. Mexanunka
Tema 1. Kunemamuka

Mexannueckoe ABUkeHHe. OTHOCUTEIbHOCTh MEXaHUYECKOT 0 ABMKEeHUA. Cucrema
orcuéra. Tpaekropus.

[lepemerenue, CKOPOCTh (CpeaHssI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHUE
MAaTEpUAIBbHON TOUYKH, WX MPOCKIMU HA OCHU CHUCTEMBbI KoopauHaT. CrokeHue
IIEPEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE TMpPSMOJIMHEHHOE JBWXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, IYTH U MEPEMEIICHUSI MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoOogHoe majieHue. Y CKOpEHHE CBOOOTHOTO IMaICHUS.

KpusonuHueliHoe nBuxeHUE. [[BH)KEHHME MaTEpPUAIBHOW TOYKM IO OKPYKHOCTH
C ITIOCTOSIHHOU 10 MOJAYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JUHEHHAA CKOPOCTh. [lepron
U yactota oOpaiienus. LleHTpocTpeMutenbHoe YCKOPEHUE.

TexHuyecKkrne yCTpOMCTBA M NMPAKTUYECKOE MPUMEHCHUE: CIIUIAOMETD, ABUKCHUE
CHapsJIOB, LICMTHBIC U PEMEHHBIC MEPEIAUH.

Jlemoncmpayuu

Mogenb cHCTEMBI OTCYETA, WLIIOCTPAlUs KUHEMATHYECKUX XapaKTEPUCTUK
JIBU>KCHUSL.

[TpeoOpazoBaHue IBHXKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Te B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenne paBwxeHuss Tena, OpOIIEHHOTO TOA YIJIOM K TOPH30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO TaIeHUS.

Hampasnenne ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.
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Yuenuueckuu saxcnepumenm, 1abopamoptvie pabomul

N3ydyeHne HEPABHOMEPHOrO [JIBUKEHHS C LEJIbI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOLICHUST  MEXAY  IMYTSIMH, [POHJCHHBIMHA  TEIOM
3a [OCJIEI0BATEIbHBIC PABHBIC IIPOMEKYTKHA BPEMEHU P PABHOYCKOPEHHOM JBUKEHUU
C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue IBUXKEHUS IapUKa B BA3KOW KU JIKOCTH.

N3ydenue nBmxeHus Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

[IpuHumn otHocutTensHOCTH ['anunes. [lepsobiii 3axkoH Herotona. MHepuunanbHbie
CUCTEMBI OTCUCTA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Btopoit 3akon HbroTona
JUIsl MaTepuaibHOM Touku. Tperuit 3akoH HproToHa 111 MaTepUalbHBIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuia tsokectd. IlepBas kocMu4eckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckoibxeHus, kaueHnus). Cuma tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuiia Tpenus nokos. Koaddunuent tpenus. Cumna
COIPOTHUBIICHUS TIPYU IBUKEHUHU TeEJIA B )KUJIKOCTH WIIH rase.

[ToctynarensHOE U BpaniaTeIbHOE JBUKEHNE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CcHJIbI OTHOCUTENBHO OCH BpalieHus. [lnedo cumbl. YcimoBus paBHOBECUS
TBEPIOrO Tena.

TexHuuecKkre yCTpoNCTBa U MPAKTUYECKOE MPUMEHEHUE: TOIIIUITHUKHY, TBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUUH.

CpaBHEHUE Macc B3aUMOICUCTBYIOIINX TEN.

Bropoi1 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBHCUMOCTH CHUJIBI YIIPYTOCTH OT JAehopMaIiuu.

HesecomocTts. Bec Tena nmpu yCKOpeHHOM MOABEME U TTAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSI.

VY cnoBust paBHOBECHUS TBEPIAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydenue aBm>xeHs: OpycKa 10 HAKIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HHUKAKOIIMX B MNpPYXUHE U
PE3UMHOBOM 00pasIie, OT ux aAchopMaIluu.

HccnenoBanue yciioBui paBHOBECHS TBEPAOIrO TEJA, UMEIOLIETO OCh BPAILICHUS.
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Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbc MaTepualibHOM TOYKM (T€Na), CUCTEMbl MaTepUalibHBIX Touek. Mmmyibe
CWIBl M W3MEHEHHWE HMIIYJIbCa TeJld. 3aKOH COXpaHEHUs uMITyJibca. PeakTuBHOE
JBHKCHUE.

Pa6ora cuiibl. MOIHOCTD CUJIBL.

Kunernueckass »Hepruss MarepuaibHOM TOuku. Teopema 00 M3MEHEHHH
KUHETUYECKOW SHEPTHH.

[lorennmanbuas >Heprus. [loTeHimanbHas 3HEprusi ynpyro JedopMHUpOBaHHON
npyxuHsbl. [loTeHmanbHas sHEprus Teia BOJU3U MOBEPXHOCTU 3EMITH.

[loTreHumanbHbIe U HEMOTEHIMAIbHBIE CHIIbL. CBsI3b paOOThl HENOTEHUIUATBHBIX CHII
C U3MEHEHUEM MEXAHUYECKOW YHEPIrUU CUCTEMBI TeN. 3aKOH COXPAHEHMSI MEXaHNYECKON
DHEPIUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTpoiCTBAa M IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONED,
IIPYKWUHHBIM [UCTOJIET, JBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaktuBHOE 1BHXKEHUE.

[lepexon mOoTeHIIMAIBHOM HEPTUN B KHHETUYECKYIO U 0OPATHO.
Yuenuueckuu sxcnepumenm, nrabopamopHule pabomuol

N3yuenne abCoMIOTHO HEYTIPYroro yaapa ¢ IOMOIIbIO ABYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHJIbI C U3MEHEHUEM MEXaHHUYECKOW SHEpPruu Tena
Ha [IPUMEpPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszgen 3. Mouieky/isipHasi (pM3UKa ¥ TEPMOAMHAMHUK A
Tema 1. Ocnogvt MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJSIPHO-KMHETHYECKOW TEOPUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBwxkeHue. Juddysua. Xapaktep JBIKEHUS U
B3aMMOJICHCTBUA YaCTHI] BenlecTBa. Mo/ CTPOEHHMS Fa30B, )KUIKOCTEN U TBEPBIX TEJ
1 00BsICHEHUE CBOWCTB BEILIECTBA HA OCHOBE ATUX Mojeield. Macca u pa3Mepbl MOJIEKYIL.
KonnuectBo BemecTsa. [locrosaHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u €€ wu3Mepenue. lllkama temmeparyp
Llenscus.

Mogens uneanbHoro raza. OCHOBHOE YPaBHEHHME MOJIEKYISIPHO-KMHETUYECKOU
TEOPUH UeabHOrO ra3a. AOCOMOTHAs TeMIepaTypa Kak Mepa CpeHel KMHETUYeCKOn
HHEPruu TEIUIOBOro JBMKEHUs yacTul rasza. lllkana temneparyp KenbBuna. ['a3zoBbie
3aKOHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon JlanbToHa. WM3ompoueccel
B UJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npeacrapieHne
M30IPOLIECCOB: U30TEPMaA, U30X0Pa, U300apa.

TexHuueckue yCTpoicTBa U MPAKTHUECKOE PUMEHEHHE: TEPMOMETP, OapoOMETp.
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Jlemoncmpayuu

OnbIThI, AOKa3bIBAIONINE JUCKPETHOE CTPOEHUE BeliecTBa, GoTorpaduu MOJIEKYI
OPraHUYECKUX COCAUHECHUMU.

OnpiThl 10 U PY3UH )KUIKOCTEN U Ta30B.

Mopenbs OpOYHOBCKOT'O IBHUKEHUS.

Mogens onbita HITepHa.

OnbIThI, 1OKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOEHCTBHS.

Mogenb, WUTIOCTPUPYIOLIAst IPUPOAY JABJICHHS Ta3a HA CTEHKU COCY/Ia.

OMNBIThI, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSIHUS UIEATBHOTO ra3a, U30MPOIECCHI.
Yuenuueckuu sxcnepumenm, 1abopamopnsie pabomul

OmnpeneneHue Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHMI 00BhEMaA
KOMHATBI, TABJICHUS U TEMIIEpATyphl BO3/lyXa B HEW.

Hccnenosanue 3aBUCUMOCTH MEX1Y apaMeTpaMK COCTOSTHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoguHamuyeckass cucTeMa. BHYTpEHHsSII DSHEpPrusi TEPMOAMHAMUYECKOM
CUCTeMBbI M crmocoObl e€ m3MeHeHus. KommdecTBo TermioTel W paborta. BHyTpeHHsIs
DHEPIHsl OJHOATOMHOIO MIEAIBHOIrO Tra3a. Buabl Teruionepenadyu: TEIIONPOBOIHOCTb,
KOHBEKIIMS, W3TydeHHE. Y IelibHas TEeIIOEMKOCTh BemlecTBa. KolnuecTBO TEIIoThI
IIPH TEIUIONepeaaye.

[Tonsatue 06 aguabatHoMm nporuiecce. [lepBrlit 3aKoH TepMoauHamMuku. [Ipumenenue
MEepPBOT0 3aKOHA TEPMOJAMHAMUKHK K wu3omponeccaMm. ['paduueckas HHTEprpeTanus
paboTHhI Taza.

Btopoii 3akoH TepmonuHamuku. HeoOpaTuMOCTh MpoIIecCOB B TPUPOJIE.

TemoBbie Mamuubl. [IpuHIMIBL MEeHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBanus
OHEPTUU B TEIIOBBIX MammuHaX. KoadduimeHT mone3Horo qeiCTBUS TETIOBON MallTUHBI.
[Muxn Kapao u ero ko3puIUEHT MOJE3HOTO EHCTBHUS. DKOJOTHYECKHE MPOOJIEMBI
TEIJIO3HEPTEeTUKH.

TexHuueckre ycTpoCTBa U MPAKTUUECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO
Cropanusi, OBITOBON XOJOIUIBLHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3MmeHeHre BHYTPEHHEHW SHEPrUH Tejla MPU COBEPIICHUH PA0OTHI: BBUIECT MPOOKH
u3 OYTBUIKM MOJ| IEUCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUICOIEMOHCTPALIHS).

N3meHnenne BHyTpeHHEH dHEPrUuu (TEMIIEpaTyphbl) Tella PH TEIUIonepeaye.

OnbIT M0 aAabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBod TypOWHBI, JBUTATENs BHYTPEHHETO CrOpaHUs, PEaKTHUBHOTO
JIBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomul

N3mepenue ynenbHON TEIIOEMKOCTH.

10
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Tema 3. Azpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoonvt

[lapooOpa3oBanue u kouaeHcaius. HMcmapenue u kuneHue. AOcomoTHas u
OTHOCUTENIbHASI BJIAXHOCTh Bo3AyXa. HacelieHuslii mnap. YnaenbHas TemjioTra
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT JaBJICHUS.

Tépnoe teno. Kpucramnmueckue um aMmopdHbie Tena. AHH3OTPONMS CBOMCTB
kpuctauioB. JKunkme kpucramiel. CoBpeMmeHHblE Marepuainsl. llmaBienue u
KpuCTau3anus. Y aenbHas Teriora miaBnenus. Cyoaumanus.

YpaBHEHHE TEIIOBOro OanaHca.

TexHnueckre ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KJIOPUMETP, TEXHOJOTMM TIOJIYYEHUS COBPEMEHHBIX MATepHaliOB, B TOM YHCIE
HAaHOMAaTepUaIoB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MApPOB.

Kunenne npu noHWKEHHOM J1aBJICHHH.

CrocoObI n3MepeHus BIAKHOCTH.

HabGmronenne HarpeBaHus U MJIABICHHS KPUCTALIMYECKOTO BEIIECTRA.

JleMOHCcTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepenne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. DaekrponnHaMuKa
Tema 1. Inekmpocmamuxa

DJeKTpu3alus Tel. DJIEKTpUuuecKui 3apsan. JlBa BuIa 3JIEKTPUUYECKUX 3apsJiOB.
[IpoBOAHUKH, NUAJIEKTPUKUA WU MOJTYNPOBOAHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTrO
3apsja.

BzaumoperictBue 3apsigoB. 3akoH Kymona. TodedHbBId 3JIEKTpUYECKHN 3apsil.
DnexTpruueckoe nose. Hanpssk€HHOCTD AiekTprudeckoro noss. [IpuHuun cynepno3unuu
AIEKTPUYECKUX MONEH. JINHUU HANPsSHYKEHHOCTH JIEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocrarnueckoro mnoss. Ilorenmuman. Pa3HOCTh MOTEHIMAJIOB.
[IpoBOOHMKM W JUINEKTPUKHA B DBJIEKTPOCTATUYECKOM ToJie. JludiekTpuyeckas
MIPOHULIAEMOCTb.

OnexktpoéMkocTb. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOopa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE:  DJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTATHYECKas  3aluTa, 3a3eMJICHHE  DIIEKTPOnpuOOpoOB,
KOH/JICHCATOP, KOMUPOBAaJIbHBIN ammapar, CTPYHHbBIN IPUHTED.

Jlemoncmpayuu

VY CTpOCTBO M MPUHLINN AEVCTBUSA IJIEKTPOMETPA.

BzanmopelictBue Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPsIKEHHBIX TEIl.

[IpoBOHUKM B AJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKasl 3alllHUTa.

11
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JIMPNEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IJIOWIAAW IUIACTHH,
pPacCTOSHMS MEXIY HUIMU U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCATOopa.
Yyenuueckuii sxcnepumenm, iabopamopusie pabomol

N3mepenue a1eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtii 3.1ekmpuyeckuit mok. Toku 6 paznuunwix cpeoax

DNEeKTpUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS JEKTPUUYECKOr0o ToKa. McTounukn
Toka. Cuna Toka. IIoCTOSHHBIN TOK.

Hanpsxenue. 3akon OMa i1 ydacTka LETH.

DNEeKTPUYECKOE  CONPOTHBJIECHHE.  YAEIBHOE  CONPOTUBIECHHE  BEIIECTBA.
IlocnenoBarenbHOE, MapaJJIEILHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJIHUKOB.

Pabora anextpuueckoro Toka. 3akoH Jlxoynsa—JIlenna. MoIHOCTh 3IEKTPUYECKOTIO
TOKaA.

DJIEKTPOABMKYIIAs CUJIA U BHYTPEHHEE CONPOTUBIICHUE WCTOYHHUKA TOKA. 3aKOH
OMa 117151 TOJTHOM (3aMKHYTOM) AeKTprudeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAST MPOBOAUMOCTL TBEPABIX METAIOB. 3aBUCHUMOCTH COINPOTHUBIICHUS
METAJUIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAsI TPOBOJUMOCTD MOJYITPOBOIHUKOB.
CaoiicTBa p—n-niepexoaa. IlonynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B PACTBOPAX M PaCIIaBaX IEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOLMAIUS. DIICKTPOJIM3.

DIIeKTpUUeCKUd TOK B ra3zax. CaMoCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3psi.
Monnus. [1na3zma.

TexHnueckrne yCcTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHHUKHU TOKa, JICKTPOHATPEBATEIbHBIC TPHUOOPHI, AIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIA JHOJA, TEPMHUCTOPHI U
(bOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBINA N0/, TATbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSIKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS [IWIMHAPUUECKUX MPOBOAHUKOB OT JIJTMHBI, ITOIIA/IA
IIONIEPEYHOr0 CEUEHUS U MATEPUATIA.

CmenianHOE COeTMHEHUE TTPOBOTHUKOB.

[Ipamoe  wm3MepeHHe  BIEKTpOABMXKYIIEM  cwibl. KoOpoTkoe — 3aMbIKaHUE
raJIbBAaHUYECKOT0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METANIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB AIEKTPOJIUTOB.

HckpoBon paspsia ¥ MPOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSSI TPOBOJUMOCTD TUO/A.

12



denepanpHas padouas mporpamma | dusuka. 10—11 kimaccer (6a30BBIH YPOBECHB)

Yuenuueckuii sxcnepumenm, iabopamopivie pabomoi

N3ydyeHne cMenanHoro CoeAMHEHUs pe3UCTOPOB.

N3mepenne HIEKTPOABMKYINEH CHIIBI HCTOYHHKA TOKa M €ro BHYTPEHHETO
CONPOTHUBIICHUSI.

Hab6mronenue ammekTpoimsa.

MexknpeaMeTHbIe CBS3H

N3ydenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kimacce oCylecTBIseTcs ¢ y4éToM
COJZIEPKaTEIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHUH,
reorpaduy U TEXHOJIOTHHU.

Meoicnpeomemnvlie nousamus, CBA3aHHBIE C W3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIA (PaKT, TUTIOTE3a, (PU3NUECKas BEIMYMHA, 3aKOH, TEOPHS,
HAOJTIO/ICHHE, SKCTICPUMEHT, MOJICIIMPOBAHKE, MOJIENb, U3MEPECHHUE.

Mamemamuxa: penieHUe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIus, mapadora,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCHHYC,
TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MIPOEKIUH Ha OCH KOOPAUHAT, CIOXKEHHUE BEKTOPOB.

buonoeus: mMexaHumdeckoe IBWKEHHE B KUBOM mpuponae, auddysus, ocmoc,
TEMI000MEH J>KMBBIX OPraHM3MOB (BUABI TEIUIONEpEaur, TEIUIOBOE PABHOBECHE),
DJIEKTPUYECKUE SIBJIICHUS B )KUBOU IIPUPO/IE.

Xumus: DUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUME aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJN, XKUJKOCTEW U Ta30B,
AJIEKTPUYECKUE CBOMCTBA METAJIJIOB, AEKTPOIUTUYECKAS JUCCOLIMALINS, TAIbBAHUKA.

T'eoepaghus: BIaxxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHKE IBWKEHHN C HCIOJb30BAaHUEM MEXAHU3MOB, YUET
TPEHHUS B TEXHUKE, TOIIIMIIHUKHN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCA
B TeXHUKe (pakeTa, BOAOMET W APYTHE), JIBUTATE]Ib BHYTPEHHETO CrOpaHus, MmapoBas
TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYEHHS] COBPEMEHHBIX
MaTepuasgoB, B TOM YHUCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJOTHH, DJIEKTPOCTATUYECKAS
3all[UTa,  3a3€MJIGHHE  JJIEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIA  MPUHTED,
AJIEKTPOHATPEBATENIbHBIE TPUOOPHI, JIIEKTPOOCBETUTEIIbHBIC TPHOOPHI, TATbBAHHUKA.

11 KIACC
Paznen 4. daekrponnHaMuKa
Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKYUA

IlocTossHHBIE MarHuThl. B3auMmonelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOeE
nosie. BekTop MarHMTHOM WHAYKUMHU. [IpyHOMIO Cynepro3uiuyM MarHUTHBIX IOJIEH.
JInHnn MarHuTHOM MHAYKIMKU. KapTuHa TMHWI MarHUTHOM HHAYKIIMH T1OJIS TOCTOSTHHBIX
MarHuTOB.

MarnuTtHO€e 1nojie MPOBOJHMKA ¢ TOKOM. KapTuHa JMHUN MHIYKIMH MarHUTHOTO
NOJIsL JJIMHHOTO MPSAMOT0 MTPOBOJHUKA U 3aMKHYTOr'0 KOJIBIIEBOI'O MPOBOAHUKA, KATYII KU
¢ TokoM. OnbIT Dpcrena. BzanumoaeicTeue mMpoBOJHUKOB C TOKOM.
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Cuita Amniepa, €€ MOAy/Ib ¥ HallpaBJICHHUE.

Cuna Jlopenna, €€ mMoxynb W HampaslieHHE. [[BH)KEHHE 3apsyKEHHOM 4YacTHIIbI
B OJIHOPOJHOM MarHuTHOM nosie. Pabora cunel Jlopenua.

SIBneHne ANEKTPOMAarHUTHOM MHAYKIUHU. [IOTOK BEKTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABMKYIIAsl CHJIA MHAYKIMH. 3aKOH AJIEKTPOMarHuTHON uHAykumun dapanes.

BuxpeBoe anexrpuueckoe  mosie.  OJIEKTPOABMKYILNAS  CUJla  MHAYKLIHH
B [IPOBOJHUKE, IBUXKYIIEMCs IIOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NuaykTMBHOCTE.  SIBIEHME  CAMOMHIYKUMU.  OJIEKTPOJABIDKYINAs  cuia
CaMOMHIYKIHUU.

OHeprusi MarHUTHOTO ITOJISI KaTYyIIKH C TOKOM.

DJIEKTPOMArHUTHOE TI0JIE.

TexHuyeckne yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHME: IOCTOSIHHbIE MArHUTHI,
JIEKTPOMArHuThl,  JJEKTPOIABUraTeNlb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YAaCTHIL,
WHJYKIHOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM IIOJIEM.

JIMHUY MHAYKIMY MarHUTHOT'O TOJIS.

B3anmonenicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuinbl JIopeHIIa Ha MOHBI AJIEKTPOJIUTA.

SIBneHue 3NEKTPOMAarHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTb DJIEKTPOABWKYIIEH CHJIbI HHAYKUUA OT CKOPOCTH W3MEHEHUS
MAarHUTHOI'O IOTOKA.

SIBiIeHNE CaMOMHYKIIUH.

Yuenuueckuu skcnepumenm, 1abopamopuvie pabomul

N3y4yeHne MarHuTHOTO ITOJISI KATYIIKH C TOKOM.

HccnenoBannue neiCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanne ABIEHUs JIEKTPOMArHUTHON MHIAYKIIMU.

Paszpnen S. KoneOanus u BOJIHBI
Tema 1. Mexanuueckue u 31€KmMpOMAZHUMHbIE KOJ1€0AHUA

KonebarenpHas cuctema. CBOOOAHBIE MEXaHUUYECKHE KoeOaHus. ['apMoHnueckue
koneOanud. Ilepuon, yacrora, amruintyaa u ¢asa konedbanuid. [IpykKMHHBIN MasTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHHE TapMOHUYECKUX Kojebanuil. [IpeBpamienue
HHEPrUM NMPU TAPMOHUYECKUX KOJIeOaHUSX.

KonebarensHblit KoOHTYp. CBOOOAHBIC JIEKTPOMAarHUTHBIE KOJIEOaHUS B UJ1€aIbHOM
K0J1e0aTeTbHOM KOHTYpEe. AHANOTUsl MEXKIYy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
koneOanuamu. @dopmyna TomcoHa. 3akOoH COXpaHEHUSI HHEPrUM B HUICATBHOM
KoJieOaTeIbHOM KOHTYDE.
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[IpencraBineHne o 3aryxarooluxX KojieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKHE
koneOanusd. Pezonanc. BeIHyX/1€HHbIE AJIEKTPOMAarHUTHbIE KOJIE€OaHus.

Ilepemennslii TOK. CHHYCOUITAIBHBIM NEPEMEHHBIN TOK. MOIIIHOCTE ITEPEMEHHOTO
TOKa. AMIIMTYZHOE U JEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U HAIPSYKECHHUS.

Tpancdopmarop. IlpomsBoacTBo, mnepeaadya U MOTPEOJEHUE DIEKTPUYECKON
DHEPIUM. OKOJIOTMYECKME PHUCKH MPU MPOU3BOACTBE JJIEKTpodHepruu. KynbTypa
VICIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU.

TexHuyeckrue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHUE: DJIEKTPUUYECKUN 3BOHOK,
TEHEPATOP NMEPEMEHHOI0 TOKA, JINHUU AJIEKTPOIIepe1ay.
Jlemoncmpayuu

HccnenoBanue mnapameTpoB KoJieOaTeNnbHOM CUCTEMBbI  (MPYKUHHBIM WU
MaTEeMaTHYECKUN MasTHUK).

Habmronenue 3aTyxaromux Kojae0aHu.

HccnenoBanue CBOMCTB BBIHYKAEHHBIX KOJICOAHMIA.

HaOmronenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcmwiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HANpsDKEHUS OT BPEMEHHM)
JUIS 3JIEKTPOMArHUTHBIX KOJI€OaHUi.

Pezonanc nmpm  mocnenoBaTENbHOM — COSOMHEHMM — PE3UCTOPA,  KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenps TMHUY 3JIEKTpONepesadH.
Yuenuueckuu sxcnepumenm, rabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpro/ia MajlbIX KoJleOaHU rpy3a Ha HUTHU OT JIMHBI
HUTHU U Macchl rpy3a.

HccnenoBanne mepeMEHHOrO0 TOKa B LIENM W3 IOCJIENOBATENBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE G0JIHbL

MexaHnudeckue BOJHBI, yciaoBHs — pacnpocTpaHeHus. Ilepumon. CkopocTtb
pacrpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunsie u npooabHble BoaHbL. HTEpdepeHus
U TU(QpaKiysg MEXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMkocTs 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHWTHbIE BOJHBI. YCIOBUS MU3IYYEHHs] DJIEKTPOMATrHUTHBIX BOJIH.
B3aumHuas opuentanus BekTopoB E, B, V B smexkrpomarautHOi BosiHe. CBoiicTBa
ANEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, MNPEJOMIICHHE, Moysipu3anus, Audpakuus,
uHTepdeperHursa. CKopocTh 31EKTPOMArHUTHBIX BOJIH.

[Ilkana >IEKTpOMarHUTHBIX BOJH. [IpuMeHEHHE >SJIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyuHIMIIBI paAUOCBS3U U TENEBUICHUS. Pagronokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuuyeckue yCTpOWCTBA M  MPAKTUUYECKOE MPUMEHEHHE: MY3bIKalbHbIC
WHCTPYMEHTBI, YJIbTPAa3BYKOBas JIMarHOCTHMKAa B TEXHUKE M MEAULMHE, panap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenaedoH, CBU-neys.
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Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTpaHEHUE TONEPEYHBIX U MPOJAOTBHBIX BOJH.

KoneOmromeecs Teno Kak MCTOYHHK 3BYKA.

HaGnronenue oTpaskeHUs ¥ MPETOMIIEHUS MEXaHUYECKUX BOJIH.

Hab6monenune nnrepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGmronenne cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM W 4acCTOTOM
KOJIeOaHUH.

HccnenoBaHnne CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIIEHUE,
noJisipu3anus, nudpakius, “HTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpasMonuHeTHOE pacCIIpOCTPAHEHUE CBETA B OJJHOPOIHOM
cpene. JIyu cBera. ToueuHbIli HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3akOHbl OTpakeHHs cBeTa. llocTpoeHue wW300pakeHn
B IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEJOMJICHUS CBeTa. AOCOJIIOTHBIM IMOKa3aTellb
npenomienus. llomHoe BHyTpeHHee oTpaxeHue. IIpeaenbHbII  Yroil MOJHOIO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcust ceeta. CoxHbBINM cocTaB O6enoro ceera. L[Ber.

Cobwuparomue u paccenBaronie auH3bl. ToHkas auH3a. DOKYCHOE PAacCTOSTHUE U
ONTHYECKass cuja TOHKOM muH3bL. [locTpoeHue wu3o0paxkeHUil B COOUpAIOMUX WU
paccenBaroluX JMH3aX. PopMyna TOHKOM JIMH3bL. Y BeJIMUEHUE, 1TaBAEMOE JIMH30M.

[Tpenenbl MPUMEHUMOCTH T€OMETPUUECKON OMTHKH.

BonnoBas ontuka. UnTtepdepennnsi cBera. KorepeHTHbIE MUCTOYHUKH. Y CIOBUS
HAOJIFIOICHUS] MaKCUMYMOB W MHUHHMMYMOB B HHTEP(EPEHIITMOHHOW KapTHUHE OT ABYX
crH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus ceta. Judpakimumonnas pemérka. YciaoBue HaOMIOIECHUS TIaBHBIX
MaKCUMYMOB TIPH MaJICHUH MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIITMOHHYIO PEIIETKY.

[Tonsipu3zanms ceera.

TexHuyeckue ycTpoiicTBa U MpakTUUECKOe MPUMEHEHHE: OUKH, JTyTa, oToanmnapar,
MIPOSKIIMOHHBIN armapaT, MEKPOCKOII, TEJIECKOII, BOJIOKOHHASI OMTHKA, AUGPAKITHOHHAST
pEeLIETKA, TIOISAPOUI.

Jlemoncmpayuu

[IpsMonMHeHOE  pacHpOCTpaHEHUE, OTPAKEHHE U NPEJIOMIICHUE  CBETA.
OnTuyeckue mpruOOpsI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Moiesb CBETOBO/IA.

Hccnenosanue cBONMCTB M300payKeHU B JIMH3AX.

Mogenu MUKpPOCKOIIa, TeJIECKOna.

Hab6monenue uatepdepeHiium crera.

Hab6monenue nudpakuuu crera.

Hab6mronenue nucnepcuu ceera.
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[TomyueHue criekTpa ¢ MOMOILBIO TPU3MBI.
[Tonmydenue criekTpa ¢ MOMOIIbI0 AUPPAKIUOHHONW PEIIETKH.
Hab6mronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3mepenune nmokasaresis NpeaoMIIeHUs CTEKJIA.
HccnenoBanue cBONCTB M300paKEHUI B JIMH3AX.
Hab6mronenne nucnepcuu ceera.

Pa3zges 6. OcHOBBI crienMAIbLHON TEOPUH OTHOCUTEIBHOCTH

['panuubl IPUMEHUMOCTH KJIACCUYECKOW MexaHMKH. [locTynaTel crienuanbHOU
TEOPUH OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOIYJS CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHIUAN OTHOCUTEILHOCTH DIHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHH U COKpAlllCHHE
JUTUHBI.

DHeprusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13bp Macchl ¢ YHEPrUEN U UMITYJIbCOM PEISITUBUCTCKON YaCTULBL. DHEPIHS ITOKOSI.

Pa3nen 7. KBanToBasi puzuka
Tema 1. Inemenmot K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu (POTOHA C €ro YaCTOTOW. DHEPrus H
UMITyJIbC (POTOHA.

OtkpeiTie u uccnegoanue ¢dorordpdexra. Onbitel A.I'. CroneroBa. 3aKOHBI
dborordpdekra. YpaBHenue OiHmTelHa a1 portodddexra. «KpacHas TpaHUIa
dbotorddekra.

JlaBnenue ceera. OnbiTel [1.H. JleGenena.

XHUMHUYECKOE JICUCTBUE CBETA.

Texnuyeckue yCTpOWCTBA ©  MPAKTHUYECKOE TMpPUMEHEHHe: (OTOIIEMEHT,
dboTomaTunK, cojHeuHas O0aTrapes, CBETOIHOI.

Jlemoncmpayuu

®oto3dh(heKT Ha YyCTaHOBKE C IIMHKOBOMW TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

Cseronuo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogenr aroma Tomcona. OmbiTel Pesepdopna mno paccessHUIO —0-YaCTHII.
[Tnanerapuas monens aroma. [loctynatel bopa. U3nydenue u nornomenue ¢oOToHOB pU
IIEPEXO0/IE ATOMA C OAHOTO YPOBHS YHEPIUH Ha Ipyroil. Buasl cnektpos. CIieKTp ypoBHEN
DHEPIUM aTOMa BOJOPOA.

BonnoBeie cBoiictBa 4actuin. Bomabel ge bpois. KopnyckyisspHO-BOJIHOBOU
JTyaJIA3M.

CnoHTaHHOE U BBIHYXKJIEHHOE U3Ty4YEHUE.

TexHuuyeckrue yCTpOWCTBA M IMPAKTUUYECKOE MPUMEHECHUE: CHEKTPAJIbHBIM aHAINA3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED.
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Jlemoncmpayuu
Mogens onbita Pesepdopna.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habmronenue nuHelyaThIX CIEKTPOB U3TyUCHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
Habnronenue nuHelyaToro cexkTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOUIUE CIOKHOCTh CTpoeHHs siapa.  OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pesepdopna mo omnpeneneHuio coctaBa paJldOaKTUBHOTO
uznydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BiusHue paanoakTHBHOCTH Ha
JKVBBIE OPTaHU3MBI.

OtkpbiTe npoTOHA U HeWTpoHa. HyknoHHas wmoxens sapa ['eitzenOepra—
WBaneHko. 3apsn anpa. MaccoBoe unciio siapa. M3oTomnsl.

Anbda-pacnan. DIeKTpOHHBIA U MO3UTPOHHBIN Oeta-pacman. ['amma-uznydenue.
3aKOH paAMOAKTUBHOIO pacnajia.

DHeprus CBA3M HYKJIOHOB B siipe. Saepubie cuibl. [ledext Macce aapa.

Anepubie peakuuu. JleneHre U CUHTE3 SAEp.

Snepusiii peaktop. TepmosnepHsiii cuHTe3. [IpoOaemMbl U MEPCHEKTUBHI SIAEPHOM
HHEPreTUKH. DKOJIOTMUYECKUE aCEKTHI SII€PHON SHEPTETUKHU.

DieMeHTapHble YacTUllbl. OTKPBITUE MTO3UTPOHA.

Mertonbl HAOIIOICHUS ¥ PETUCTPAIIAN JIEMEHTAPHBIX YACTHII.

@yHaaMeHTalnbHbIe B3aUMOACUCTBUS. ENMHCTBO (hU3MUECKOM KapTHUHBI MHUpA.

TexHuyeckne yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHWE: TO3UMETpP, Kamepa
Bunbcona, siiepHbIil peakTop, arToMmHas 6omboa.
Jlemoncmpayuu

CU€TYnK HOHU3HPYIOIINX YACTHUL.
Yuenuueckuiui sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM oTorpadusim).

Pa3nen 8. DieMeHTHI aCTPOHOMUH U ACTPOPUIUKH

Otanbl pa3BuUTHA acTpoHOMHH. [IpuKiagHOE W MHPOBO33PEHUYECKOE 3HAYEHHUE
aCTPOHOMMH.

Bun 3Bé€3nHoro Heba. Co3Be3nus, spKkue 3BE3/1bl, IIAHETHI, UX BUAUMOE JBH)KEHUE.

Conneunas cucrema.

Connue. ConHeunast akTUBHOCTh. Microunuk sHeprun ConHia u 3BE31. 3BE3bL, UX
OCHOBHBIE XapaKTepUCTUKHU. /lnarpaMma «CeKTpaibHbIA KJIACC — CBETUMOCTBY. 3BE3/IBI
IJIABHOW MOCIIE0BATEILHOCTU. 3ABUCUMOCTD «MacCa — CBETUMOCTB) JUISl 3BE3] TJIABHOU
IIOCJIEIOBATENBHOCTH. BHYyTpeHHee crpoeHne 3BE37. COBpEMEHHBIE MPEACTABICHUS
O MIPOUCXO0KJIeHNH 1 3BoroIMY ConHIa U 3BE3/. DTallbl )KM3HU 3BE3I.

Mueunsiii [TyTs — Hama ['anaktuka. [lonoxxenue u npuxenne ConHua B ['anakTuke.
Tunsl ranaktuk. PaguoranakTuku U KBa3zapsl. UEpHBIE IBIPBI B AAPAX FajJaKTUK.
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Bcenennas. Pacmmmpenune Bceenennoit. 3akon XaO0ia. Pasz0Oeranue ramgakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H3ydeHHE.

Macmrabnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6ieMbl aCTpOHOMUHU.
Yuenuueckue nabnooenus

HabGmroneHnuss HEBOOPYKEHHBIM TJIA30M €  HMCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUM JIs ONIpeIeNICHUs MOJI0KEeHUSI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3/1s1 CEeBEpHOro MOayIapus U IpKUe 3BE3bI.

HaOmonenus B Teneckon Jlynsl, minaner, Mneunoro Ilytu.

O6o0mariiee NOBTOpPEeHUE

Ponb ¢pu3uku u acCTpOHOMUYM B IKOHOMUYECKOW, TEXHOJIOIMUYECKOM, COLMaNbHON U
TUYECKON cdepax NesATEIbHOCTH YeNOBEKa, POib M MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOI Hay4yHOW KapTHHE MHpa, poiib (PU3NUECKON Teopuu B (HOPMUPOBAHUU
NPECTaBICHUN O (PU3NYECKOW KapTUHE MHUpa, MeCTO (U3NYECKOW KapTHHBI MHpa
B OOIIIEM pSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiiacce oCylIecTBISETCS ¢ YU4ETOM
coJiepKaTeIbHbIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJOTUH, XUMUH,
reorpauu U TEXHOJOTUH.

Meowcnpeomemnvie noHsmus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO
MO3HAHMS: SBJICHUE, HAYUYHBIA (pakT, rumoresa, Gu3MvecKkas BEIWUYHWHA, 3aKOH, TCOPHS,
Ha0II0/IeHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJICIh, U3MEPECHHE.

Mamemamuxa: pemieHne CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCHUHYC, TAaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl M MX MPOCKIMU Ha OCHU KOOPJAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOIHBIC
AJIEMEHTApPHBIX (PYHKIIMM, TPU3HAKU MOJ00US TPEYroJbHUKOB, ONpEeeHNE TUIOIaaN
MI0CKUX GUryp u oobEMa Ted.

buonocus: snektpudeckue SBIEHUS B KUBOW MPUPOE, KojieOaTeIbHbIC JTBHKCHUS
B JKMBOM NPUPOAE, ONTHUYECKUE SBICHHS B KMBOM NPUPOAE, ACUCTBUE paavALUU
Ha KUBbIC OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX TEIl,
MEXaHU3MbI 00pPa30BAHUS KPUCTAILTUYECKON PEIIETKH, CIIEKTPAIbHbBINA aHAIU3.

leoepaghus: marHuTHBIE MOMIOca 3EMJIM, 3aJIEKW MAarHUTHBIX Py, (HOTOChEMKA
3€MHOM MMOBEPXHOCTH, MIPECKa3aHNE 3EMIICTPSICEHUI.

Texnonoeus:  NVUHUAM  DJEKTpoOIlepenad, TEHEpaTop IMEPEMEHHOIO0  TOKa,
AJIEKTPOJBUTATENh, MHAYKIIMOHHAS TI€Yb, pajiap, PAAUOIPUEMHHK, TEJIEBU30P, AaHTCHHA,
tenedon, CBYU-neub, MNPOCKIMOHHBIA ammapaT, BOJOKOHHAs OITHUKA, COJIHEUHAs
Oatapes.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue ydeOHOro mnpeaMera «@dus3nka» Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3zoBaHusi (0a30BBI YpOBEHb) MJOJKHO OOECIEUUTh JOCTHIKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pPE3yJbTaThl OCBOCHHUSI ydeOHOro mnpeaMera «DU3MKa» JTOHKHBI
OTpaXaTb  TOTOBHOCTh W CIIOCOOHOCTh  OOY4YalOIIMXCA  PYKOBOJACTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH MO3UIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIINX TPAIULIUOHHBIM
IEHHOCTSIM POCCHMCKOro OOIIECTBA, PACHIMPEHHE KU3HEHHOTO ONbITa U OIbITa
NEATEIbHOCTH B MPOLECCE peaau3alid OCHOBHBIX HAlpaBJIECHUW BOCIHUTATEIbHOU
JNEATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHMSA:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3MIIMKA OOYYaroIIerocss Kak aKTHBHOIO M
OTBETCTBEHHOIO YJICHA POCCHICKOTO OOIIIEeCTRA;

OPUHATHE  TPATUIMOHHBIX  OOIICUYEIIOBEYSCKMX  TIyMAaHUCTUYCCKHX |
JICMOKPAaTHYECKHUX ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B HHTEpPECax TIPaKIaHCKOIO
00I1IeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEeIbHON OpraHU3aIliu;

yMEHHE B3aMMOJCHCTBOBATh C COIMAILHBIMUA WHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIHUSIMA U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMAHHUTAPHOM U BOJOHTEPCKOM ASSITEIBHOCTH,

2) IAaTPHOTHYECKOT 0 BOCTIMTAHUSI:
c(hOpMUPOBAHHOCTH POCCUICKON IpaskIaHCKON MJEHTUYHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCUNMCKUX YUEHBIX B 00JaCTH (DU3UKHU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hopMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBE/ICHUSI;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0 MW TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBCHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JIEATENbHOCTA YYEHOTO;

OCO3HAHHE JJMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMIMBOTO OYIyIIETO;

4) 3CTEeTHYECKOr0 BOCIIUTAHHUS:
ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIIOYAs JCTETUKY HAy4HOIO TBOPYECTBA,
npucyliero Gu3nYecKon HayKe;
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5) Tpy10BOro BOCIMTAHUS:

MHTEpPEC K pa3iuyHbIM chepaM mpodhecCHOHATBHON AEATEbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3MKON M TEXHUKOH, YMEHUE COBEpPLIATh OCO3HAHHBIA BBIOOp Oymymiei
podeCCHy B peaTu30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00J1aCTH (PU3UKU
Ha MPOTSHKEHUU BCEH JKU3HU;

6) 3K0IOrHYecKOro BOCIIMTAHNSA

c(hOpMUPOBAHHOCTH FIKOJOTUYECKOMN KyIbTYphl, 0CO3HAHUE II100aJIbHOTO XapaKTepa
HKOJIOTMYECKUX MPOOIeM;

IUIAHUPOBAHUE W OCYILIECTBJIECHUE JIEMCTBUUA B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUS LEJIeHd YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA;

Pacmipenne ombiTa IEATEIBHOCTH JKOJOTMYECKOM HAIPaBICHHOCTM HA OCHOBE
UMEIOIINXCS 3HaHUH 0 (PU3HKE;

7) IEHHOCTH HAYYHOI 0 MIO3HAHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKU;

OCO3HAHUE IIEHHOCTU HAyYHOM NESITEIbHOCTH, TOTOBHOCTh B MPOIECCE U3Y4YECHUS
(GU3UKH  OCYIIECTBISITh  MPOEKTHYHO UM HCCIEIOBATEIbCKYIO  JIESITEIbHOCTD
WHJIUBUAYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YYeOHbIE eiiCTBUSA
ba3oBbIe JJoruyeckue 1eMcCTBUA:

CaMOCTOSITETILHO (hOPMYJIMPOBATh M aKTYaIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAEIIATh UEIH IESITEIbHOCTH, 3a1aBaTh [TAPAMETPBI U KPUTEPUU UX TOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B paccMaTpPUBAEMbBIX (DU3NYECKUX
SIBIICHUSX;

pa3pabaTbiBaTh IUIAH pEIICHUs] TPOOJEMBbI C Y4ETOM aHajn3a HMEIOIIUXCS
MaTepUaIbHbIX U HEMaTEpPUATIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JIESITEIBbHOCTb, OIIEHUBATHh COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OLICHUBATh PUCKH MOCJIEICTBUAN JAEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH Pa0OTy B YCIOBHUSX PEAbHOrO, BUPTYAJILHOTO U
KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUH KU3HEHHBIX MPOOJIeM.

ba3oBble ucciie0BaTeIbCKHE JCHCTBUSA

BJIQICTh HAyYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMA TIOHATHSIMH W METOJAMH
(bu3nUecKol HayKu;

BJIAJICTh HAaBBIKAMHM YYE€OHO-HCCIIEIOBATEILCKOH M IPOCKTHON JIESITEILHOCTH
B 005acTu (U3HKH, CIMOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOATEIHLHOMY TIOUCKY
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METOJIOB pellIeHUs 3a7ad (PU3NUECKOro COAEepkKaHUs, IPUMEHEHHIO Pa3INYHbIX METO/I0B
NIO3HAHUS;

BJIaJE€Th BHUAAMM  JACSATEIIbHOCTH 1O MOJYYEHUIO HOBOI'O 3HAHUA, €ro
MHTEPIpPETAuU, IPE0OPa30BAHUIO U IPUMEHEHHUIO B Pa3IMYHbIX YUYEOHBIX CUTYalUAX,
B TOM YHCJIE TIPU CO3JaHUU YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBA3M U aKTYyalM3UpPOBaTh 33/1a4y, BbIIBUTATh
TUIOTE3Y €€ PELICHUs], HAXOAUTh apryMEHTHI JUUIsl JOKA3aTEIbCTBA CBOUX YTBEPKICHUM,
3aJ1aBaTh MapamMeTpbl U KPUTEPUH PELLICHUS;

AHAIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUS 3aJa4d Pe3yJIbTaTbl, KPUTUYECKH
OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTb M  (OPMYIUpPOBaTh COOCTBEHHBIE 33Jauyd B  0Opa30BaTEIbHON
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3Y4EHUU (U3HKH;

JlaBaTh OLICHKY HOBBIM CUTYalLlUsIM, OLICHUBATh IPHUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTh 3HaHWs 1O (U3MKE B  IPAKTUYECKYK0  00JacTh
KU3HEJIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 001aCTeM;

BBIIBUTATh HOBBIE MJIEH, MTPEJIaraTb OPUTHHAIIBHBIE MOAXO0/IbI U PELICHMUS;

CTaBUTh MPOOJIEMBI U 33]1a4H, TONYCKAIOIIUE albTEPHATUBHBIE PEIICHHUS.

Pabora ¢ undopmanmeii:

BJIaJICTh HABBIKAMH IOJYYCHHUS HMHPOpMAIUK  (DU3HUECKOTO  COJEPIKaHUs
U3 HMCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSTEIbHO OCYIIECCTBIIATh TIOWCK, AaHaJu3,
CHCTEMAaTH3allMI0 M HWHTEPIpeTalnio WHOOPMAIMU pa3IWdHBIX BUIAOB H  (hopm
IIPECTABJICHNUS;

OILICHMBATh JJOCTOBEPHOCTh MH(POPMAIIUH;

UCTIOJIb30BaTh CPeICcTBA MH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHUN
B PCIICHUW KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OPraHMW3alMOHHBIX 33134
C coOmoneHneM TpeOOBaHUN DJPrOHOMUKH, TEXHUKH OE€30MacHOCTH, THUTHCHBI,
pecypcocOepexeHus, TMPaBOBBIX W OTHYCCKUX HOPM, HOPM HH(POPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MYECCKOTO COJCPKAHUS B Pa3IMYHBIX (opMarax ¢ ydéTom
Ha3HAYCHHUS HWH(DOpPMAIMM W IICJICBOM ayJAMTOPHH, BHIOWpas ONTHMAIBHYIO (GopMy
NIPEICTABJICHUS U BU3YaJIU3aIIHH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIE YYeOHbIE 1eiiCTBUA:
OCYILECTBJISITh OOILIEHUE Ha YPOKaxX (PU3UKH U BO BHE-YPOUHOH JESITEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTYallui U CMAT4aTh KOH(JIUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX
CPEACTB;
NOHUMAaTh U UCTIOIb30BaTh MPEUMYILIECTBA KOMaHAHON U UHAUBUAYaIbH 0N pabOThI;
BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBUH C Y4ETOM OOILLIUX HHTEPECOB,
Y BO3MOYKHOCTEH KaXJ0r'0 YWICHA KOJJIEKTUBA;
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IPUHUMATh L€ COBMECTHON IEATEIbHOCTH, OPraHU30BbIBaTh U KOOPIAUHUPOBATh
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH IEUCTBUN, PACIIP EAEIATH POJIU C Y4ETOM
MHEHUW YyY4aCTHUKOB, 00CYXAaTh pe3yIbTaTbl COBMECTHOI padOTHI;

OLICHMBAaTh KAue€CTBO CBOEr0 BKJAJa M KaXJOr0 YYAaCTHUKA KOMaHIbl B OOIIMI
pe3yJIbTAT MO pa3padOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb  HOBBIE TNPOEKTHI, OLIEHUBAaTh MAEU C T[IO3UIMM HOBH3HBI,
OPUTMHAIILHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYALHsX,
HPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBI€ YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmszanms:

CaMOCTOSITEJIbHO OCYIIECTBIISITh O3HABATEIBHYIO IEATEIbHOCTD B 00J1aCTH (PU3UKH
U aCTPOHOMHHM, BBISBISITh MPOOJIEMBbI, CTaBUTh MU (HOPMYIUPOBATH COOCTBEHHbBIE
3a]a4Hu;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHHs] PAaCUETHBIX M KAaUECTBEHHBIX 3ajad,
IUIAaH  BBIOJHEHHMS TPAKTUYECKOM paboThl € YYETOM UMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIIOYTEHHI;

JIaBaTh OLICHKY HOBBIM CUTYALIHSIM;

paciupsaTh paMKy y4eOHOIro IpegMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JieNaTh OCO3HAHHBIN BHIOOpP, apryMEHTUPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTh
3a PEILCHNUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (hOPMHUPOBAHUIO U TMPOSBICHUIO SPYAUIIMU B 00J1acTU (UBUKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHD.

CaMOKOHTPO/Ib, IMOLIMOHATIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlusiM, BHOCHUTh KOPPEKTHUBBHI B JIEATEIHLHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM;

BJIJICTh HaBBIKAMM ITO3HABATCIBHOW PEQJICKCHHM KaK OCO3HAHHS COBEPIIAEMBIX
JEHCTBUI U MBICIIUTEIBHBIX ITPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedICKCHH IS OICHKHW CHUTYyallud, BBIOOpa BEPHOTO
peIleHus;

YMETh OIEHUBATh PUCKHA U CBOCBPEMEHHO MPUHUMATD PEIICHUSI TI0 X CHIDKCHHIO;

MIPUHUMATh MOTUBBI M ApT'YMEHTHI IPYTUX MTPH aHAIIN3€E PE3YJIbTATOB ICATCILHOCTH,

MPUHUMATH €05, TOHUMast CBOM HEJOCTATKH M JIOCTOWHCTBA;

PUHUMATh MOTUBBI  apT'YMEHTHI IPYTUX MPH aHAIIN3E PE3YyJIbTaTOB ACATEILHOCTH;

IIPU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OIIHOKH.

B mporecce gocTWKeHUsS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IMPOTPAMMBI
no Qusuke I8 ypPOBHS CpeaHero oOmero oOpa3oBaHHs y OOy4YaromIUXCs
COBEPIICHCTBYETCS OMOITMOHATILHBIH WHTEJUIEKT, TIPEIOIararonuii
c(hOpMHUPOBAHHOCT:
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CaMOCO3HAHMS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAILHOE
COCTOSIHHE, BUJIETh HAMPABJICHUS PA3BUTHS COOCTBEHHON IMOITMOHAIBHOM cdhephl, OBITH
YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAKOIIETO CAaMOKOHTPOJIb, YMEHHE MOPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIOCOOHOCTh aJaTUPOBATHCS K IMOIIMOHAILHBIM
WU3MEHEHUSIM U TIPOSIBIISITE THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIUM, BKJIIOYAIONIEH CTPEMJICHHME K JOCTH)KEHUIO 1N U
ycnexy, ONTUMHU3M, HHUIHUATUBHOCTh, YMEHUE JAEHCTBOBaTh, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKIIFOYAIOMICH CIOCOOHOCTh IIOHMMATh SMOIMOHAIILHOE COCTOSHUE
JPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPaMBaTh OTHOIIEHUS
C IPYTHMHU JIFOJIbMU, 3a00TUThCS, MPOSBIISATh HHTEPEC U pa3peliaTh KOH(IUKTHIL.

INPEAMETHBIE PE3YJIbTATBI

K koHiy obyuenusst B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YJarOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (Gu3uku B (POpMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHMpPa, B PAa3BUTUM COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOU IESITETbHOCTH JIFOJICH;

YUUTHIBATh  TpPaHUIBl NPUMEHEHUS  M3YUYCHHBIX  (PU3MYECKUX  MOJIETICH:
MaTepualibHasg TOYKa, MHEpUUalIbHAs CUCTEMa OTCY€Ta, a0CONIOTHO TBEPAOE TENO,
WJICATbHBIN Ta3, MOAEIU CTPOECHUS Ta30B, >KUJIKOCTEW M TBEPIABIX TEJ, TOYEYHBIN
ANIEKTPUYUECKUM 3apsi] MpU pelieHnH (PU3NUECKUX 3a7au;

pacrio3HaBaTh (U3MUYECKHE SBICHHUS (TPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKON TEOpPUM CTPOCHMS BEIECTBA U
AIEKTPOJMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHENHOE [BH)KCHUE,
CBOOO/JIHOE TMaJeHUE Tel, ABUKEHUE IO OKPY)KHOCTH, HWHEPIUs, B3aUMOJICHCTBUE
ten, auddysus, OpPOyHOBCKOE MBMXKEHHE, CTPOCHUE KHUIKOCTEW U TBEPIBIX Te,
U3MEHEHHE OOBEMA TeNl MpU HarpeBaHUM (OXJAKIEHUHU), TEIJIOBOE paBHOBECHUE,
WCIIapeHne, KOHACHCAlNsl, IJIaBICHUE, KPUCTAIIM3alusl, KATIEHUE, BIaXKHOCTh BO3/1yXa,
MIOBBIIICHUE JABJICHUs T'a3a MPU €r0 HATPEBAHUM B 3aKPBITOM COCYZE, CBSI3b MEXKIY
rapamMeTpaMy COCTOSIHMS ra3a B M3OIPOLECCAX, AIEKTpU3alUs TN, B3aUMOACHCTBHE
3aps0B;

ONKCHIBAaTh MEXaHUYECKOE JIBI)KEHUE, HCIONb3yd (U3MUecKUe BEIMYUHBI:
KOOpJIMHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJa, CUJIA, UMILYJIbC
Telna, KUHETHUYeCKash OHHEPrus, NOTCHIMAbHAS DJHEPrus, MeXaHuueckas pabora,
MeXaHU4ecKasi MOIIHOCTh; MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKU U CMBICIT
UCIOJIb3YEMbIX BEJIIMYUH, HMX OOO3HAUYEHHUS] W €IUHMIIbI, HaXOAUTh (OPMYIIbI,
CBSI3bIBAIOIINE TAHHYIO (PU3UYECKYIO BETMUUHY C APYTUMH BEIMYHMHAMU;
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OIKCHIBATh W3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJ U TEIJIOBBIC SIBJICHUS, UCIIONIb3YS
(¢u3nyeckue BEIMUMHBL: JaBJIECHUE ra3a, TeMIepaTypa, CpeiHssl KHHETUYEeCKasi SHEeprus
Xa0TUYECKOTO JIBMDKEHHS MOJIEKYJ, CpEJHEKBAaJpaTUYHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHsSI 3HEprus, padora raza, Ko3(Q@PUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOIO JIBUTaTENs; MPHU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICIT HCTOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS W E€AUHUIIbL, HaXOAUTh (OPMYJIbI,
CBSI3bIBAIOLINE JAHHYIO (PU3UYECKYIO BETMUUHY C IPYTUMHU BETMYHHAM;

ONKCHIBATh HM3YYEHHBIE 3JIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKHE
SBJICHUS (TIPOLIECCHI), HCMONb3ysd (PU3UUECKHE BEIMUYMHBI: DIIEKTPUUECKUN 3apsf,
ANIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTh MOJIA, IMOTEHIMAJ, PAa3HOCTh I[OTEHLUAJOB;
IPY ONMCAHUU PABUIIBHO TPAKTOBATH (PU3MUECKUN CMBICI HUCIIOJIb3YEMBIX BEIMUMH, UX
00O3HAUEHUS U E€IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTUMU BEIUUYNHAMU;

aHAJIM3UPOBAThH (PU3UUYECKUE MPOLIECCHI U SBJICHUS, UCIIONIB3YS (PU3NUECKHUE 3aKOHBI
U TNPUHLUIBL 3aKOH BcemupHoro tarotenusi, |, Il m Il 3akonsr HeroToHa, 3akoH
COXPAHEHMSI MEXAaHWYECKOM DJHEPruu, 3aKOH COXPAaHEHUS HWMITYJIbCa, MPUHIUI
CyNEpHO3ULMN CHJI, MPUHUUII PABHONPABUS HWHEPLHUAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHUSI BEIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeAHEeW KHWHETHYECKOM SHEpPruu TEIUIOBOI'O JIBMKEHUS MOJIEKYNl € aOCOJIFOTHOM
TEMIIEpaTypOu, NEPBBIM 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHUS AJIEKTPHUYECKOIO
3apsina, 3akoH KysnoHa, mpu 3ToM pasnuyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BhIPAKEHUE U YCIIOBHS (TPaHULbI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHLMUIBI JACHCTBUS MAallUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iauyarh YCJIOBHS MX OE€30MaCHOTO HCIOJIIb30BAHUSA B MOBCEIHEBHOMN
KU3HH;

BBITOJIHATD KCIEPUMEHTHI TI0 UCCIIEAOBAHNIO (PU3NYECKUX SIBICHUN U MPOLIECCOB
C HUCMOJb30BAHUEM MPSMBIX, U KOCBEHHBIX H3MEpPEHHH, Mpu 3TOM (POPMYIUPOBATH
npoOieMy/3agadyy W TUIOTE3y Yy4eOHOro 5SKCHEpUMEHTa, COOUpaTh YCTAHOBKY
U3 MPEJI0KEHHOTO 000pyA0BaHNUs, TPOBOIUTE OIBIT U (POPMYINPOBATH BHIBOJIBI;

OCYILECTBJISITh MIPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH, IIPU TOM
BbIOMpAaTh ONTUMAIBHBII CHOCOO H3MEpPEHUS] M HCIHOJIb30BaTh H3BECTHBIE METOJbI
OLIEHKHU MOTPELIHOCTEN NU3MEPEHMI;

UCCIIEI0BATh 3aBUCUMOCTH MEXY (PU3MUECKUMH BEIMYMHAMU C MCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH, P ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJILTATHI
MOJIYYCHHON 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH B BHUJIE TAOIMI U TpadUKOB, JENaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEOBAaHUS;

coOuro1aTh npaBuia 0€30MacHOro TpyAa IPU NPOBEIECHUH UCCIIEI0BAaHUM B paMKax
y4eOHOro H3KCHEepUMEHTa, y4eOHO-HCCIIEAOBATEIbCKON W TMPOEKTHON JesSTEIbHOCTU
C UCIIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOHCTB U JIAOOPATOPHOro 000py10BaHUS;

pemarb pacuy€THbIE 3aJa4M C SIBHO 33JaHHON (PU3UYECKON MOJENbI0, UCHOJIb3YS
¢dbu3nueckre 3aKOHbl M TPHUHIMIBI, HA OCHOBE aHaiM3a YCIOBUA 33Jauyd BBIOUMPAThH
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(GU3HYECKYI0 MOJIENh, BBIACTATh (DU3UUYCCKHUE BEIWYUHBI U (POPMYIIBI, HEOOXOIUMBIS
JUIs1 €€ pelIeHUs, MPOBOJUTH PACUETHI U OLICHUBATH PEAILHOCTH MOJYYEHHOTIO 3HAYECHUS
(bu3MYECKON BEJIMUUHBIL;

pelmarh Ka4eCTBEHHBIC 3aJa4d: BBICTPAUBATH JIOTMYECKU HEMPOTUBOPECUHUBYIO
LETNOYKY PaCCYXKJICHUM C OINOpOM Ha M3YYCHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SBICHUS,

UCIOJIb30BaTh MPU PEUIEHUU YUEeOHBIX 3a7a4 COBPEMEHHbIE WH(OpPMAaIMOHHbBIE
TEXHOJOTUM JJIsl TIOWCKA, CTPYKTYPUPOBAHHWS, HWHTEPOPETALMU U IPEACTABICHUS
y4e0HOM U HAYIHO-TIONYJIIPHON HH(DOPMAITUH, TOTYIEHHOU U3 PA3TMYHBIX ICTOYHUKOB,
KPUTHUYECKU aHATIM3UPOBATH MOTYy4aeMyi0 HH(OPMAITHIO;

MPUBOJIUTH TPUMEPHl BKIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX -(DHU3HKOB
B Pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HaHUS MO (U3MKE B TOBCEIHEBHOM KU3HU
JUIsl obecrieueHusi Oe30MacHOCTH TpH OOpallleHuHu ¢ MpUdopaMu U TEXHUYECKHUMU
YCTPOMCTBAMU, MJIi COXPAHEHHS 3J0POBbS M COOJIOJEHUS HOPM 3KOJOTUYECKOIO
IIOBEJICHUS B OKPYKaIOLIEN Cpele;

paboTaTh B rpyMIie C BHIMOIHEHUEM PA3IMYHbIX COIUATIBHBIX POJICH, TNIAHUPOBATh
paboTy TpyYIIbl, palUMOHATBHO paclpelesaTh OO0sS3aHHOCTH U IUJIAHUPOBAThH
JEATENBHOCTh B HECTAHJIAPTHBIX CHUTYALUAX, AJEKBATHO OLECHUBATH BKJIAJ Ka)KJIOIrO
13 YYaCTHUKOB TPYIIIIBI B PEIIEHHUE paccMaTpUBaeM o MpoOJIEMBI.

K xoniy o0ydyenuss B 11 kjacce nmpeIMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH y 00 yJaAIOIINXCS YMCHHIM:

JEMOHCTPUPOBATh Ha TMPUMEPaxX poilb W MecTo (u3uku B (PopMUpOBaHHH
COBPEMEHHOM HAay4YHOW KapTHHBI MHpa, B pa3BUTHM COBPEMEHHOW TEXHUKH U
TEXHOJOTUH, B MPAKTUYECKON MJEATEIBHOCTH JIOJEH, UEIOCTHOCTh M E€JUHCTBO
(bu3nuecKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS! U3YUYEHHBIX (DU3UYECKUX MOJENCH: TOUYCUHBIN
ANEKTPUUYECKHH 3apsl, JIyd CBETa, TOUCUHBIN MCTOYHUK CBETA, sSJCpPHAS MOJIEIh aToMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO SiApa TIPH pelieHnr (GU3NICCKUX 3a1a4;

pacnio3HaBaTh (usznueckue sABJICHUS (MPOIECCh]) M OOBIACHATH MX Ha OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKA M KBAaHTOBOW (DH3HUKHU: DSJICKTPUYECKas IMPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aMMOJICUCTBHE
MarHuTOB, AJICKTPOMAarHUTHAs WHAYKIHS, TEHCTBUE MAarHUTHOTO TOJII Ha TPOBOJIHHK
C TOKOM W JBWXKYIIUHCSA 3apsja, JJICKTPOMAarHWUTHBIE KOJIEOAHWUS U BOJIHBI,
MPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETa, OTPaKCHHE, MIPEIoMIIeHNe, HHTep]epeHIns,
mudpakiuus U TONSPHU3aAIMsS CBETa, NUCIEPCUsi CBeTa, (PoTodnekTpudeckuii 3¢hdexT
(botoapdexr), cBeTOBOoe aaBIICHHE, BO3HHKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAS PAJMOAKTUBHOCTD;
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ONKCHIBaTh M3yYEHHBbIE CBOMCTBA BelIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, DIEKTPUUYECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPEN) U AJIEKTPOMArHUTHBIC
ABJIEHUA (IIPOLIECCHI), UCTIONB3YSl (PU3NYECKHE BEJIMYMHBL: 3JIEKTPUUYECKUH 3apsj, cuiia
TOKa, JJICKTPUYECKOE HaNpsDKEHWE, DSJIEKTPUUYECKOE COMPOTHBICHHE, Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJIBIKYIIAs CHJIa, pad0Ta TOKA, MHAYKIKS MarHUTHOTO TOJIsI, CUjia
Awmnepa, cuina JlopeHlla, WHIYKTUBHOCTb KaTYyIIKH, SHEPrUsl SJIEKTPUYECKOrOo U
MarHuTHOTO MOJIel, MepUO U YacToTa KojebaHui B KojaeOaTeIbHOM KOHTYpE, 3apsl U
cljla TOKa B IMPOLECCe TapMOHMYECKHX BJEKTPOMAarHUTHBIX KojeOaHu#, (QokycHoe
paccTOssHME W ONTUYECKas CHJIa JIMH3bI, I[P ONUCAHUU IPABWIBHO TPAKTOBAThH
(bu3nYecKuil CMBICI UCHOIB3YyEMbIX BEIMYUH, X O003HAYEHUS U €IUHHIIbI, YKa3bIBaTh
(opMyJIbl, CBA3BIBAIOLINE JAHHYIO (U3NYECKYIO BEJIMYUHY C IPYTUMU BEINYUHAMY;

OIKCHIBATh W3YYECHHBIE KBAHTOBBIE SIBJICHUSI U IPOLIECCHI, UCTIONb3Ys (hrU3NUECKUe
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTA CBETA, SJHEPIUs
Y UMITYJIbC (POTOHA, IEPUOJT TIOIypacnaia, SJHEPrus CBsA3U aTOMHBIX sIIEp, IPU ONMCAaHUU
MPaBUIILHO TPAKTOBATh (PU3UUECKHUI CMBICIT HCIIONIb3YyEMbIX BETUUYHMH, NX 0003HAYCHUS U
CIMHULIBI, YKa3biBaTh (OPMYJIBL, CBS3BIBAIOLINE MAHHYIO (U3UYECKYIO BEITUUYHHY
C IpYTMMH BETMYMHAMM, BHIYMCIIATH 3HaAU€HUE (PU3NUECKON BEITMUMHBI,

aHAIM3UPOBATH (PU3UUECKUE ITPOLECCHI U SBJICHUS, UCTIONB3Ys PU3HUECKHUE 3aKOHBI
Y NpUHLHUNBL: 3aK0H OMa, 3aKOHBI IOCJIEI0BATEIbHOIO U MApPAJLIEIBHOIO COECIUHEHHUS
IIPOBOJHUKOB, 3aKOH JDkoynsa—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM WHAYKLIHH, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTPaHEHUSI CBETA, 3aKOHbl OTPAKEHHs CBETA, 3aKOHBI
NPEJIOMIIEHHS] CBETA, ypaBHEHHE OiHIUTEeWHAa i (HoTodPderTa, 3aKOH COXpaHEHUS
DHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHMS SJEKTPUUYECKOro 3apsna,
3aKOH COXPaHEeHHs] MacCOBOI'0 YKCIIa, OCTYIaThl bopa, 3aKoH painoakTUBHOTO pacnana,
OpyU 3TOM pa3ivyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTreMaTH4ecKoe
BbIpaKEHUE U yCIIOBUA (TPpaHUIIbl, 00JaCTH) TPUMEHUMOCTH;

ONpPEAENATh HANpPaBJICHUE BEKTOpa WHAYKIIMM MAarHUTHOIO NOJII MPOBOJHHMKA
C TOKOM, cuJjibl AMriepa U cuiibl JIopeHa;

CTPOUTH M ONMCHIBATh HM300pakeHHE, CO37aBaeMOE IJIOCKUM 3€pKaioM, TOHKOU
JIMH30M;

BBINOJIHATD KCHEPUMEHTHI IO UCCIIEAOBAHNIO (PU3UUECKUX SIBJICHUM U MPOLIECCOB
C HCIIOJIb30BAHUEM IMPSIMBIX, U KOCBEHHBIX HM3MEPEHUN: NpPU 3TOM (HOPMYIHUPOBATH
npobnemy/3agadyy M TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY
U3 MPEAJIOKEHHOT0 000PYI0BaHUs, IPOBOJUTH ONBIT U (POPMYIHPOBATH BHIBOABL;

OCYIIECTBJIATh MPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PU3UUYECKUX BETUYUH, TP ITOM
BBIOMpPATh ONTUMAJIbHBIM CHOCOO W3MEpPEHUsT M HCIHOJb30BATh HW3BECTHBIE METOMAbI
OLICHKH MOTPELIHOCTEN N3MEPEHHUI;

UCCIIEZIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C HCIOJIB30BAaHUEM MPSAMbIX
U3MEPEHMUI: TpU O3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PUKCHUPOBATH pE3YJIbTAThl
NOJy4YEHHON 3aBUCUMOCTH (PU3MUECKHX BEJMYHMH B BHUJIE TAOIUIl U TpaduKOB, AENIaTh
BBIBOJIBI T10 PE3yJbTaTaM UCCIIEOBAHUS;
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co0uro1aTh npaBuia 0€30MacHOro Tpya Npy NPOBEACHUH UCCIIEIOBAHUN B paMKax
y4eOHOIro 3KCIEepUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKOM W TPOEKTHON JesATEIbHOCTU
C MCMOJIb30BaHUEM U3MEPHUTENBHBIX YCTPONCTB U J1a00paTopHOro 000py10BaHHUS;

pemarb pacu€THbIC 33Ja4d C SIBHO 33JaHHOW (PU3UYECKON MOJIEBIO, MCIONIb3YA
(du3nuecKre 3aKOHbl M TPHUHIMIBI, HA OCHOBE aHalM3a YCIOBUSA 33Jauyd BBIOMPAThH
(U3HYECKYIO MOJIEIb, BBIICIATH (DU3MUECKUE BEIMYMHBI U (DOPMYJIIbI, HEOOXOIUMBIE JIJIS
€€ pelICHUs, TPOBOAUTH PAcUEThl U OLICHMBATh PEAIBHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIMUNHBL;

pelaTb KayeCTBEHHBIE 3aJaud: BBICTPAWBATH JIOTUYECKH HENPOTUBOPEUHBYIO
LENOYKY pacCyXJICHHH C OINOpOil Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(du3nyecKue SIBICHUS;

UCMOJIb30BaTh MPU PELICHUU Y4YEOHBIX 3a/a4 COBPEMEHHbIE HH()OPMALMOHHBIE
TEXHOJIOTMU JUIA IIOMCKA, CTPYKTYPUPOBaHHs, WHTEPHPETALMM M IPEICTABICHUS
y4eOHOH U Hay4HO-TIOMYJISPHON MH(POPMAIUK, TOJy4YEHHON U3 Pa3JINYHbIX UCTOYHUKOB,
KPUTHUYECKU aHATU3UPOBATh MOIYyYaeMYyI0 HH(OPMAIIHIO;

OOBSICHATh NMPUHLHUIIBI JACUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3nuyaTh YCJIOBUS UX 0€30MacHOT0 UCOIb30BaHMS B IIOBCEIHEBHON KU3HU;

MPUBOJIUTH MPUMEPHl BKJIAJa POCCUUCKUX U 3apyOEkKHBIX YUYEHBIX-(DU3HKOB
B Pa3BUTHE HAYKHU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOT UM,

UCMOJb30BaTh TEOPETUUYECKUE 3HaHMS 1O (U3MKE B IIOBCEIHEBHOM >KU3HU
JUIsl obecrieueHus: Oe30MacHOCTU NpH OOpallleHuu ¢ MpudopaMu M TEXHUYECKHUMU
YCTPOMCTBAaMU, MJII COXpAHEHHsS 3J0pPOBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOIO
TOBEJCHUS B OKPYXKAIOIIEH CPEIIE;

paboTaTh B rpymie ¢ BbIIOJIHEHUEM PA3JIMYHbIX COLUMATIBHBIX POJIEH, INIAHUPOBATh
paboTy TpyNIbl, palUMOHAIBHO pacHpeleNsiTh OO0S3aHHOCTH U IUIAHUPOBATh
NEATENbHOCTh B HECTAHJAPTHBIX CHUTYalUAX, AJ€KBATHO OLEHHMBATh BKJIAJ KaXKIOrO
U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE pacCMaTPUBAEMOM TPOOIIEMBI.
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10 KJIACC
HaumenoBanue
No KomnuecTtBo OcHOBHBIE BUEI 1€ATEIbHOCTH
pa3ziesioB U TeM [TporpamMmmHoOe conepkaHue
n/n 4acoB oOydarommxcs

y4eOHOr 0 mpeIMeTa

Pa3nen 1. ®usnka v MeTOAbI HAYYHOI O MIO3HAHMS

1.1 | ®usuka u MeTObI 2 ®duzrka — HayKa O MPUPOJIE. N3ydenune HaydHBIX (AIMIUPUUECKUX U
HAY4YHOT'O TO3HAHUS HayuHnble MeTo1bl MO3HAHUS TEOPETUUYECKUX ) METOA OB MO3HAHUS
OKpYKaroIIero Mupa. OKpPYKaroIero Mupa.
Ponb skcnnepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUS IPUPOIBI. (U3HYECKUX 3aKOHOB U TEOPUH.
DKCHEpUMEHT B (PUBHKE. PaGota B rpymiie no noaroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHUI O POJIU U MECTE
SIBJIEHUW U TTporieccoB. Hayunbie (GU3KUKY B HAyKe U B IPAKTUYECKOM
runore3bl. Pu3ndecKre 3aKOHbI U JEATEIIbHOCTH JIFOJIEH.
Teopuu. I paHULIbI NPUMEHUMOCTH JleMoHCTpanus aHaJIOroBbIX U
¢usnyeckux 3akoHoB. [IpuHiun U (POBBIX U3MEPHUTETHHBIX PUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX JIATYUKOB.
Ponb 1 mecTo dusnku OcBoeHMEe OCHOBHBIX MPUEMOB pabOThI
B (hOpMUPOBAHUM COBPEMEHHOM ¢ udpoBoit maboparopueit o GpuznKe
HAYyYHOU KapTHUHBI MHPA,
B IIPAKTUYECKOM JIEATEILHOCTH JIFOJEN
Hroro no pazneny 2

! Tlpu paspaboTke paGodell MPOrpaMMbl B TEMATHYECKOM ILIAHMPOBAHHU JOMKHBI OBITh Y4TEHbl BO3MOKHOCTH MCIONB30BAHUS SJIEKTPOHHBIX (LM(POBBIX)
00pa3oBaTeNbHBIX PECYPCOB, SBILIONINXCS YIeOHO-METOJMUECKIMU MaTepraiaMy, COIepKaHne KOTOPBIX COOTBETCTBYET 3aKOHOJIATENLCTBY 00 0Opa30BaHUU.
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Pasznena 2. Mexanuka

2.1

Kunemartunka

MexaHnyecKkoe IBUKECHUE.
OTHOCHTENBHOCTh MEXAHUYECKOT O
nBrkeHus1. Cucrema oTcuéTa.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MATEpUAIbHON TOUKH,
UX NPOEKIIUU HAa OCU CUCTEMBI
koopauHat. CiaoxkeHue
MEPEMENIEHNAN U CI0KECHUE
CKOPOCTEHU.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKECHHE.
['paduku 3aBECUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
MEPEMEILECHUS] MaTEPUATbHON TOUYKHU
OT BPEMEHH.

CBoOoniHOE nasieHue. Y ckopeHue
CBOOOHOIO MaJICHUS.
KpuBonuHeiiHOE NBUXEHNE.
JIBHKEHME MaTEepUaIbHON TOUYKHU
10 OKPY>KHOCTH C IOCTOSIHHOM 11O
MOJYJIO0 CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHENHASL CKOPOCTb.
[lepron u yactora oOpaleHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.
TexHuyeckne ycTporucTBa U

[IpoBeneHnEe SKCIEPUMEHTA: U3yUYEHUE
HEPaBHOMEPHOT'O JBUKEHUS C LEJIbIO
OnpeJIeTICHUs] MTHOBEHHON CKOPOCTH;
MCCIIE0BAHUE COOTHOILLICHHS MEXKITY
MyTSIMU, IPOUJAECHHBIMU TEJIOM

3a [OCJIEI0BAaTEIbHbIE PABHBIE
MIPOMEKYTKU BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBH>)KCHUU

C HAaYAJIbHOW CKOPOCTHIO, PABHOW HYJIIO;
W3Yy4YEHUE JIBXKCHUS IIapuKa B BA3KOU
KUJIKOCTH; U3YYCHUE ABUKEHHUS TENa,
OpOILIEHHOTO TOPU30HTAIBHO.
OOBsiCHEHHE OCHOBHBIX ITPUHIUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKUX KaK: COUJIOMETP, [IEMHbIE U
PEMEHHBIE NTepeaayn JBUKECHUS; U
yCIIOBUI UX 0€30I1acCHOr0
UCIIOJIb30BaHUS B TOBCETHEBHOM
KU3HU.

Pemenne pacu€rHeIX 3a1a4 ¢ IBHO
3aJJaHHON (PU3UYECKON MOJIEIBIO

C MCTIOJIb30BAHUEM OCHOBHBIX (HOPMYIT
KHHEMAaTHKHU.

[Toctpoenue u ananu3 rpaguKoB
3aBUCUMOCTEN KUHEMATHUYECKUX
BEJIMYUH OT BPEMEHU

JUIsl PABHOMEPHOTO
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MIPAKTUYECKOE TPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE CHAPAOB,
LICTIHBIE U PEMEHHBIE NTEpeIayn

¥ PaBHOYCKOPEHHOTO MPSMOITHHEHHOTO
JIBUKEHUS.

PacrioznaBanne pu3nyecKux sSBICHUN
B YUEOHBIX OMBITAX M OKPYKAFOIICH
KU3HH: paBHOMEPHOE 1
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE
JIBIDKEHHE, CBOOOJTHOE MajJIcHUE TEJl,
JBKEHUE TIO OKPY>KHOCTH.

Onucanue MEXaHUYECKOI0 JIBHKCHHUS
C UCIOJIb30BaHHEM (PU3HYCCKHUX
BCJIMYMH: KOOPAWHATA, ITyTh,
nepeMeIeHne, CKOPOCTh, YCKOPEHHE.
PaGota B rpymnmax npu miaHUpPOBaHUH,
MIPOBEICHUHU U MHTEPIIPETAIIIN
PE3yNbTaTOB OMBITOB U aHAJIM3E
JIOITOJHUTEIBHBIX HCTOYHUKOB
uH(pOpMAIIH 110 TEME

2.2

JlnHamuka

[IpuHIUIT OTHOCUTENBHOCTH
I'anunes. Ilepssiii 3akoH HbroTOHA.
NuepunanbHbie CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
CyIepro3unuu cui. Bropoi 3akoH

HproTona /i1 MmarepuaiibHON TOUKH.

Tpernii 3akoH HproToHa

JUTSL MaTepuaibHbIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. llepBas
KOCMUYECKask CKOPOCTb.

CpaBHEHUE Macc B3aUMOJIEUCTBYIOIINX
TeJL

N3yuenue 3aBUCUMOCTH CHUJIbI
YIIPYrocTH OT AedopMaluu; CpaBHEHUE
CHWJI TPEHUS MOKOSI, KAau€HUs U
CKOJIbYKECHHUSL.

OOBbsicHEHUE HEBECOMOCTH.
[IpoBeneHue 3KCepUMEHTA:
UCCIICZIOBAaHNE 3aBUCUMOCTH CHJII
YIPYTrOCTH, BO3HUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasiie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenune. Buabl Tpenus (mokos,
CKOJIbKEHUS, KAUEHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHus CKOJIbKEHUS U CHJIa
TpeHus nokos. Koapdumument
TpeHus1. Cuia COpOTUBIICHUS
MIPU JBUKEHHUU TENA B )KUAKOCTH
WJIU Ta3e.

[TocTynaTrensHOE U BpaliaTeabHOE
JBUKEHHUE aOCOTIOTHO TBEPIOTO
Tena.

MOMEHT CHIIbI OTHOCUTEIIBHO OCH
BpaieHus. [inedo cumbl. Y ciioBus
paBHOBECHS TBEPAOIO TEA.
TexHudeckue yCcTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
NOAIINITHUKH, IBUKEHUE
UCKYCCTBEHHBIX CITyTHHUKOB

nedopmalu; n3y4eHue JBUKCHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH;
HCCIIC/IOBAaHUE YCIIOBUM paBHOBECHS
TBEPAOTO TENa, UMEIOLIEr0 OCh
BpAILICHMUS.

OOBsicHEeHHE 0COOEHHOCTEHN
PaBHOMEPHOI'O U PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBUKECHUS,
CBOOOIHOTO MAJICHUS TCJI, IBVIKCHUS
M0 OKPYXHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TSATOTCHUS.

OOBsICHEHHE OCHOBHBIX ITPUHITUAIIOB
JIEUCTBUS MOJIIUITHUKOB U NX
MPaAKTUYECKOTO NMPUMEHECHHUS.
OOBsiICHEHHE TBUKEHNS UCKYCCTBEHHBIX
CITYTHHKOB.

Pemenune pacu€THBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C MCIOJb30BaHMEM OCHOBHBIX 3aKOHOB
U GOpMyI TUHAMUKH.

PacmoznaBanve Gpuznyeckux SBICHUN
B YUEOHBIX OMBITAX U OKPY>Karolen
YKWU3HU: UHEPLINS, B3aUMOJIEUCTBUE TE.
AHanmu3 GU3NIECKHUX MPOIIECCOB U
SIBJICHUM C MCII0JIb30BAaHHEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH BCEMHUPHOIO
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tarorenus, I, Il u 111 3akonsl HeroTOHA,
MIPUHIIHT CYIIEPIIO3UIIMU CHJI, TPUHIIUII
PaBHOIIPABHOCTH UHEPIIUAIIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpaHEHHUS B
MEXaHUKe

NMnynec MatepraibHOW TOYKH
(Tena), cucTeMbl MaTepUaAIbHBIX

TOYCK. I/IMHyJ'IBC CHJIBI 1 U3MCHCHUC
HMITYJIbCa TCJIA. 3aKoH COXpPAaHCHUA
HMITYJIbCA. PeakTuBHOE JABUIXKCHHUC.

Pa6Gora cuiibl. MOIIIHOCTE CHUJIBL.
Kunernueckas sHeprus
MaTepuaJbHOM TOUKHU. Teopema
00 U3MEHEHUU KMHETUYECKOMN
SHEPIrUH.

[ToreHumnanbHas 3HEprus.
[ToreHumnanpHast HEPrus ynpyro
1e(pOpMUPOBAHHON MPYKUHBI.
[TorennmaneHast SHEprus Tena
BOJIM3U MOBEPXHOCTH 3EMJIH.
[ToreHimansHbIC U
HEMOTEHIMANIbHBIE CUIIbL. CBS3b
PaboOTHI HETTOTEHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aAKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue

[IpoBeneHHE SKCIEPUMEHTA: H3yUEHUE
a0COJIIOTHO HEYNPYTOro yaapa

C IOMOUIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB; UCCIIEIOBAaHUE
CBSI3U PabOTHI CHJIbI C U3BMEHEHUEM
MEXaHUYECKOW SHEPIUH Tema

Ha IPUMEPE PACTSHKEHUS pPE3HHOBOIO
KIyTa.

OneHka abCOIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemenne pacu€THpIX 33714 C SIBHO
3aJaHHON (PU3UYECKON MOAEIBIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GopMyJ TMHAMUKH U 3aKOHOB
COXpaHECHHUS.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPO¥ Ha U3YYEHHBIE B pa3fee
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBJICHUS.

Onucanue MEXaHMYECKOro IBUKEHUS C
UCIOJIb30BaHUEM (PU3UYECKUX BEJTUUMH:
UMITYJIbC T€Ja, KHHETUYECKast SJHEPIHusl,
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CTOJIKHOBEHHUS.
TexHuyeckne ycTporucTBa U
MIPAaKTUYECKOE TPUMEHEHHUE:
BOJOMET, KONEP, NPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET

MOTEHIUATIbHASI DHEPTUSI, MEXaHUYECKasI
paboTa, MexaHU4YecKasi MOITHOCTb.
AHanmmn3 GU3NIECKUX MPOIIECCOB U
SBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXpPAHEHHS] MEXaHUYECKOW SHEPTUH,
3aKOHA COXPAaHEHUS UMITYJIbCa.
OObsicHEeHHE OCHOBHBIX TPUHITUIIOB
JNENUCTBUS U MMPAKTHYECKOTO
MPUMEHECHUSI TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOLOMET, KOMED,
IIPYKWUHHBIN TUCTOJIET.

OOBbsICHEHHE IBHXKEHHS PAKET C OOPOI
Ha U3y4eHHbIE (U3NUECKUE BETMUUHBI U
3aKOHBI MEXAHUKH.

Hcnons3oBaHue npu NOATOTOBKE
COOOIIIEHNH O TPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJOTUN JIsI
MIOMCKA, CTPYKTYPUPOBaHUS,
WHTEPIPETALIMN U NIPEICTABICHHS
uH(OpMAaIK, KPUTHIECCKUN aHAIIN3
noay4aemMoi uHGopMaIiu

[IpoBeneHre KOCBEHHBIX U3MEPEHU,
VCCIIEOBAHUN 3aBUCHUMOCTEN
bu3MUeCKNX BETUYNH, IPOBEPKa
MPEJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pasznes 3. Mouieky/sipHasi (PM3UKa M TEPMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETHUYECKOU TEOPUHU

9

OCHOBHBIC TTOJIOKCHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH M X OIBITHOE 00OCHOBAHUE.
bpoyHOBCKOE NBHKEHUE.
Huddysus. Xapakrep ABMKSHUS U
B3aUMOJICHCTBHUS YaCTHUI] BEIISCTRA.
Mogenu cTpoeHus Tra3oB,
KHUIKOCTEN U TBEPIBIX TEI U
00BSICHEHHE CBOMCTB BEIIIECTBA

Ha OCHOBE ATHUX Mojieiei. Macca u
pazmepsl mosekyil. KomaectBo
BemiecTBa. [loctositHHas ABoraapo.
TeruioBoe paBHOBECHE.
Temmneparypa u e€ usMepeHue.
[lIkanma remneparyp Llenbcust.
Mojenb ujieajlbHOTO Tasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KHUHETUYECKOI
TEOPUU UJICAUTHHOTO rasa.

AOGcommoTHas TeMrepaTypa Kak Mepa

CpEIHEN KUHETUYECKOU SHEPTrUU
TEIUIOBOTO JBHKEHUS YaCTUII rasa.
[IIkana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Knaneitpona.

3akoH [lanpToHa. M3ompoieccsl

[IpoBeneHne s3KCIEpUMEHTA:
OIpe/IeNICHHE MacChl BO3yXa

B KJIACCHOM KOMHATe Ha OCHOBE
U3MepeHnii 00bEMa KOMHATBHI, 1aBJICHHUS
Y TEMIIEPATypPbI BO31yXa B HEW;
UCCIICZIOBAHNE 3aBUCUMOCTH MEXKIY
napaMeTpaMy COCTOSTHUS Pa3peKEHHOTIO
rasa.

OreHka a0COIOTHBIX U OTHOCUTENBbHBIX
HOrPELTHOCTEN U3MEpPEHNH (PU3NUECKUX
BEJIMYUH.

OOBbsicHEeHNE OCHOBHBIX MTPUHIIMIIOB
NENCTBUI TepMOMETpa U OapoMeTpa u
yCJIOBUH X 6€30MacHOro
UCIOJIb30BaHMs B [IOBCEAHEBHOM
KHU3HU.

Pacnio3naBanue pusnueckux siBJICHUN

B YUEOHBIX ONBITAX U OKpYKarollen
XKU3HU: Tuddy3us, OpoyHOBCKOE
JBUOKEHHUE.

OnucaHue TEIIOBBIX SIBJICHUN

C UCIOJIb30BAHUEM (PU3HUECKHUX
BEJIMYMH: JABJICHUE Ta3a, TEMIEPATypa,
CpeIHssl KUHEeTUYeCKasi SHePTus
Xa0THYECKOTO JBMKCHUS MOJICKY,
CpeIHEeKBaJpaTuYHasi CKOPOCTh
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B MJICAJIbHOM Ta3€ C MOCTOSSHHBIM
KOJINYECTBOM BELIECTBA.
['paduueckoe mpencrasienue
M30IIPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHudeckue yCcTpoucTBa u
PaKTUYECKOE MPUMEHEHHUE:
TEPMOMETP, OapoMeTp

MOJICKYIL.

AHanmmn3 GU3N4IEeCKUX MPOIECCOB U
SIBJIGHUM ¢ ucnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpPEIHEN
KMHETUYECKOW SHEPTUU TEILIOBOTO
JIBUYKEHUS MOJIEKYJI C aDCOTIOTHOM
TEMIIEPATYPOU.

Pemenue pacu€THbBIX 3a7a4 € SIBHO
3aJaHHOW (PU3UIECKON MOJIEITBIO

C UCIOJIb30BAHUEM OCHOBHBIX
nonoxennit MKT, 3akonoB u ¢popmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabota B rpymnmnax npu riaHuPOBAHHH,
MPOBEICHUU U UHTEPIIPETALIUN
PE3YyIbTATOB OIBITOB U aHAIIU3E
JOTIOJIHUTENIbHBIX UCTOUHUKOB
uH(popMaIK 10 TEMe

3.2

OCHOBBI
TEPMOIMHAMHKHU

10

TepmoauHamMuyeckas cucrema.
BHyTpenHss sHeprus
TEPMOJAUHAMHUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHEHUS.
KonuuecTBo Tennorsl 1 padora.
BuyTpeHnHss1 3HEprust 0ITHOATOMHOTO
HeaJIbHOTO ra3a. Buabl
TEIUIONEPENAUM: TETUIOIPOBOJHOCTb,
KOHBEKIMSI, U3Iy4YEHHUE. Y IeJIbHAs
TEIJIOEMKOCTh BEIIECTBA.

[TpoBeneHrEe FKCIEpUMEHTA: U3MEPEHUE
yIAEIbHOM TEMIOEMKOCTH BEIIECTBA.
OreHka a0COIFOTHBIX U OTHOCUTENIBHBIX
HOrPELTHOCTEN U3MEpPEHNH (PU3NUECKUX
BEJIUYUH.

N3ydenue mojieneit mapoBoil TypOUHBIL,
JIBUTATEJI BHYTPEHHET O CrOpaHus,
PEaKTUBHOI'O JIBUTATEIS.

OObsicCHEHME NPUHILIUIIOB JEHCTBUS U
yCIIOBHM 0€30MacHOr0 UCOIb30BaHUS
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KonnuecTBo TemnoTsl

IIpU TEIIonepeaaye.

[TonsaTne 06 aguabaTHOM IIpoIIecCe.
[IepBblil 3aKOH TEPMOIMHAMUKH.
[IpuMeneHune nepBoro 3aKkoHa
TEPMOJUHAMUKH K U30IPOLIECCaM.
['paduueckas unTepripeTarus
paboTHI Ta3a.

BTopoii 3aK0H TEpMOINHAMUKH.
HeoGparumocTs mpoiieccoB

B MPUPO/IE.

TermoBeie MammHbL. [IpuHIHATIEL
JIECTBUS TEIJIOBBIX MAIIIHH.
[IpeobpazoBanus dHEPruu

B TETUIOBBIX MAIlIMHAX.
KoadhdunmenT noneznoro aecTpus
TEIUIOBOW MAIlIUHBI.

Huxn Kapuo u ero koadduiipent
MOJIE3HOTO JEHCTBUS.
DKOJIOTUYECKUE MPOOIEMBI
TEIUIODHEPT€TUKHU.

TexHnueckne ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
JIBUTaTEIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJMIIbHUK,
KOHJIUIIMOHED

B TIOBCETHEBHOM JKU3HU JBUTATEIIS
BHYTPEHHETO CTOpaHusi, ObITOBOTO
XOJIOAWIbHUKA, KOHAUIIMOHEPA.
OmnucaHue CBOMCTB T€J U TEIJIOBBIX
SIBIICHUH C UCIIOJb30BaHUEM
Gu3NYECKUX BEJIMYUMH: JaBJICHUE Ta3a,
TEeMIIEpaTypa, KOJTUIECTBO TEIUIOTHI,
BHYTPEHHSISI DHEPTUs, padoTa rasa.
Pemenne pacuéTHbIX 3a/1a4 C SIBHO
3aJJaHHOUN (PU3UIECKON MOJIEIBIO

C HCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyI MOJNEKYJISIPHON (DU3UKHU U
TEPMOJAMHAMUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOI Ha N3yUEHHBIE B pa3ziele
«MonexynspHas pusuka u
TEPMOJAMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUe
SIBTICHMS.

Pabora B rpymnmax npu aHammse
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(pOpPMAIUH TI0 TEME
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3.3

Arperarssie
COCTOSIHMS BELECTBA.
@da30BbIE NIEPEXOBI

[TapooOpa3oBaHue U KOHICHCAITHS.
Hcnapenue u kuneHue.
AOGCOIOTHAS U OTHOCUTEIIbHAS
BJIAJKHOCTh BO3Ayxa. HaceimeHHbin
nap. Y aenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb
TEMIIEPATypPhl KUTICHUS OT JIaBJICHHUS.
Teépnoe Teno. Kpucramnmmueckue u
amop(dHbIe Tena. AHU30TPOTIHS
CBOMCTB KPUCTAJIOB. JKuakue
kpuctaiuibl. COBpeMEHHBIE
Marepuaisl. [lnaBnenne n
KpUCTaJUIM3alus. Y IeJbHas TEmioTa
raBienust. Cyommumanus.
YpaBHeHHE TEIIOBOro OanmaHca.
TexHuyeckre ycTporucTBa U
MPAKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KATOPUMETP, TEXHOJIOTUH
NOJIYYEHUSI COBPEMEHHBIX
MAaTepPUanoB, B TOM YHCIIE
HAaHOMAaTEPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHrE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJILHOM BJIAXKHOCTH BO3/1yXa.
Ornenka aOCOJIFOTHBIX M OTHOCHUTEIIBHBIX
MOTPEIIHOCTEN U3MepeHn (PU3NIECKUX
BEJIUYHH.

N3ydyeHne cBOMCTB HACBIIEHHBIX
MapoB, CIIOCOO0B U3MEPEHUS
BJIA)KHOCTH

HabOnronenue xunenus npu
MOHUKEHHOM JIaBJICHUH, HATPEBAHUS

Y TUIABJICHUS KPUCTAIITINYECKOTO
BCILICCTBA.

OOBsiICHEHHE IPUHITUIIOB JEHCTBHS U
YCJIOBHI 0€30IaCHOT0 UCIIOIb30BaHUS
B ITOBCEIHEBHOM >KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJOpUMETpa.

N3ydeHne TEXHOJIOTUM TTOJTyYEHUS
COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCIIE
HaHOMAaTEPHUaJIOB.

Pemenune pacu€THbBIX 3a71a4 € SIBHO
3aJJaHHOW (PU3UIECKON MOJIEIBIO

C UCMOJIb30BAHUEM YPAaBHEHUS
TEIJIOBOI0 OajtaHca.

Pemenue kauecTBEHHBIX 3a1a4

C OIIOPOM Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUECKHUE
SIBJICHUS 110 TEME.
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Pacnio3naBanue pu3N4ECKUX SIBICHUN
B YU€OHBIX OMbBITAX U OKPY>KAIOIIEH
KU3HU: nedopmarust TBEPABIX TeT,
HarpeBaHue 1 OXJIAXKJICHHE TeT,
U3MEHEHHE arperaTHbIX COCTOSHUM
BEIIECTBA U OOBSICHEHNE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOM
bu3uKH.

Hcnonb3oBanmne nHGOPMAITMOHHBIX
TEXHOJIOTUM JIJIS1 TOKCKa,
CTPYKTYPHPOBAHUS, UHTEPIPETAIUN U
IpeicTaBIeHUs HHPOPMAITUU TIPH
MOJIFOTOBKE COOOIIEHUN O MPUMEHEHUH
3aKOHOB MOJICKYJISIPHON (DU3HUKHU U
TEPMOJIMHAMUKHU B TEXHUKE

U TEXHOJIOTHSIX

Hroro no pazneny 24
Pa3znen 4. DiekrponmHaMuka
4.1 | DnekrpocraTuka 10 DnekTpu3anus Teil. JiekTpudeckuil | [IpoBeaeHune skcnepruMeHTa: u3MepeHue

3apsan. [IBa Buaa 3JIeKTPUYECKHUX
3apsanoB. [IpoBogHuKwy,
JIUBJIEKTPUKH U MOTYIPOBOJTHUKHU.
3aKOH COXpPaHEHUS JIEKTPUUECKOTO
3apsiaa.

BzaumopelicTBue 3aps10B. 3aKOH
Kynona. ToueuHslii 3JIEKTpUUECKUN
3apsl. DINEKTPUUECKOE TOJIE.

JIEKTPOEMKOCTU KOHJIEHCATOPA.
Orenka aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN N3MEpEeHn (PU3NMIECKUx
BEJINYMH.

N3yueHue NpUuHIUIIOB IEHCTBUS
AIIEKTPOCKOIIA, HIIEKTPOMETPA,
KOH/JIEHCcaTopa.

N3yueHue NpuHIKUIIOB AEHCTBUS
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Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nons. [IpuHnun cyneprnosuuumn
BJICKTPUYECKUX TTOJEH. JIMHUM
HANPsHKEHHOCTH DJIEKTPUUECKOTO
TOJIAL.

Pabota cuit 35eKTpoCcTaTUH4eCcKoro
noJist. [lorennuan. Pa3znocts
noteHuuanoB. [IpoBogHUKHN 1
JIUDJICKTPUKU B
AIEKTPOCTATUYECKOM IOJIE.
JlnanexkTpuyeckass IPOHUIIAEMOCTb.
DnekTpoéMKocTh. KoHencarop.
DIIEKTPOEMKOCTB IJIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsKEHHOI 0 KOHJIEHCATOpa.
TexHuyeckre ycTporucTBa U
MPAKTUYECKOE TPUMEHEHHE:
AJIEKTPOCKOIL, AJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allNTA,
3a3eMJICHHUE DJIEKTPOIPUOOPOB,
KOHJICHCATOP, KONIMPOBAJIbHBIN
anrapar, CTpyHMHBINA IPUHTEP

U yCJIOBHI 0€30MacHOr0 MPUMEHEHHUS
B IIPAKTUYECKOM KU3HH,
KOIHUPOBAJILHOI'O alapara, CTpyiuHOro
MpUHTEpA.

Paccmotpenue puznueckux oCHOBaHUM
AIEKTPOCTATUYECKON 3aIUTHI U
3a3eMJICHUS JIEKTPONPUOOPOB.
Pemenne pacu€rHeIX 3a1a4 ¢ IBHO
3aJJaHHOUW (PU3UUECKON MOJIEITHIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 GOpMYI DIEKTPOCTATHKH.

Pelenne kauecTBEHHBIX 3a/1a4

C OIIOPOW HAa U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKHE
SIBJICHUS AJIEKTPOCTATUKHU.
PacnioznaBanue Gpuznyeckux sBICHUN
B YyU4€OHBIX OMbITAX U OKPY>KAIOIIECH
KU3HU: dJIEKTpU3aLUs TEl,
B3aMMO/JICHCTBUE 3apsA/I0B U OOBICHEHUE
UX Ha OCHOBE 3aKOHOB U (hopMyI
AIEKTPOCTATHKHU.

Onucanue u3y4eHHbIX CBOMCTB
BEIIECTBA U JJIEKTPUUECKUX SIBJICHUI

C UCIOJIb30BAHUEM (PU3HUECKUX
BEJIMYUH: JIEKTPUUECKUH 3apsl,
HaNpPsLKEHHOCTD AJIEKTPUYECKOTO OIS,
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MOTEHIINAJI, PAa3HOCTh MOTEHITNAJIOB,
BIIEKTPOEMKOCTb.

AHanmmn3 GU3NIECKUX MPOIIECCOB U
SIBIICHUU C UCIIOJIb30BAaHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUS ANEKTPUUECKOro 3aps/ia,
3akoHa Kymnona.

Pabota B rpymnmnax npu aHanuze
JIOTIOTHUTEIILHBIX HCTOYHUKOB
nH(OPMAITNH ¥ TIOJTOTOBKE COOOIICHUI
O TIPOSIBJICHUH 3aKOHOB JICKTPOCTATHUKA
B OKPYXKAIOIIEH KU3HHU M IIPUMCHCHHUH
UX B TEXHUKE

4.2

IlocTOSIHHBIN

DJIEKTPUUECKUH TOK.

Toku B pa3IMUHBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHMUS JICKTPUIECKOTO
Toka. Mcrounmku Toka. Cuita Toka.
ITocTOosIHHBIM TOK.

Hanpsxenue.

3akon OMa 1J1g y4acTKa IeTH.
DIIEKTPUUECKOE COMPOTUBIICHHUE.

VY 1es1bHOE COMPOTUBIICHUE
BeniecTBa. [lociaenoBarebHOE,
napajuiesibHOEe, CMEIIaHHOE
COEIMHEHUE MTPOBOTHUKOB.

Pabora snexkTpuyeckoro Toka.
3akoH J[>xoyns—Jlena. MomiHocTh
AJIEKTPUYECKOrO TOKA.

[IpoBeneHne SIKCIEPUMEHTA: H3yUCHUE
CMEIIaHHOTO COSTMHECHUS PE3UCTOPOB,;
n3mepenne DJIC uCTOUHMKA TOKA U €TO
BHYTPEHHETO COIPOTHUBIICHUS,
HAOJIIOICHHE DIICKTPOIIN3A.

OrneHka abCOMOTHBIX U OTHOCUTENbHBIX
MOTPEIIHOCTEN N3MepeHn (PU3NIECKUx
BEJIMYMH.

OObsicHEHNE MPUHIIUIIOB JEHCTBUS U
yCIJIOBUI 0€30MacHOr0 MPUMEHEHHUS
aMIiepMeTpa, BOJIbTMETPA, peocTaTa,
HMCTOYHHUKOB TOKA,
3JIEKTPOHATPEBATEIILHBIX U
AJIEKTPOOCBETUTENBHBIX MPHUOOPOB,

41



denepanpHas padouas nporpamma | @usuka. 10—11 kimaccer (6a30BbIN YPOBEHB)

DIIEKTPOABIKYIIAsl CHIIA U
BHYTPEHHEE CONPOTHUBIICHUE
MCTOYHUKA TOKa. 3akoH Oma

JUTSL TIOJTHOM (3aMKHYTOM )
anekTpuyeckon nenu. Koporkoe
3aMBIKaHHE.

DJIEKTPOHHAs MPOBOAUMOCTD
TBEPABIX METAILIOB. 3aBUCUMOCTh
COMPOTHUBIICHUS METAJIIOB

OT TeMIepaTyphbl.
CBepxnpoBOAUMOCTb.
DJIEKTPUYECKU TOK B BAKyyMe.
CBoIiCTBa ANEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCcTBeHHAs U
MIPUMECHAsI TPOBOJUMOCTD
MOTynpoBOAHUKOB. CBOMCTBA
p—n-nepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.
DJIEKTPUYECKU TOK B paCTBOpPAX U
pacruiaBax 3JEKTPOJIMTOB.

9JI€KTpOJ'II/ITI/I‘-ICCKa$I Jucconuanus.

DIIEKTPOJIN3.
DJIEKTPUUYECKUN TOK B ra3ax.
CaMoCTOsITENIbHBIN U
HECAMOCTOSITEIIbHBIN pa3psi.
Momnus. [1na3zma.
TexHuyeckre ycTporucTBa U

TEPMOMETPA COMPOTUBIICHUS,
BAKYYMHOI'O AM0Ja, TEPMUCTOPOB U

(bOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX

JIMOJ0B, TaJIbBAHUKH.
Pemenune pacu€THBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOIEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyi Tembl «IlocTosTHHBIN
AIEKTPUYECKUN TOK).

Pacno3naBanve Gpuznyeckux sSBICHUN
B YUEOHBIX OMBITAX U OKPY>Karolen
JKA3HU: DJIEKTPUUECKAS] TPOBOJAUMOCTb,
TEILUIOBOE, CBETOBOE, XUMUUYECKOE,
MAarHUTHOE JEHUCTBUS TOKA.

AHaIIN3 3JIEKTPUYECKHUX SIBJICHUHN U
IIPOLIECCOB B LEIISIX TOCTOSHHOIO TOKA
C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMma, 3aKOHOMEPHOCTHU
MIOCJIETIOBATEIHFHOTO U APAJIETBHOIO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4eHHbIX CBOMCTB
BEILIECTB U JICKTPUUYECKUX SBJICHUN

C UCIOJIb30BAHUEM (PU3NYECKUX
BEJIMYUH: JIEKTPUUECKUI 3apsil, CUIIa
TOKQ, JIEKTPUUYECKOE HANPSIKEHHUE,
AIEKTPUYECKOE CONPOTUBJIICHHUE,
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MPAKTUYECKOE TPUMEHEHHUE:
aMIIepMETP, BOJIBTMETP, PEOCTAT,
HCTOYHUKHU TOKA,
3JICKTpOHArpeBaTeIbHbIC IPHOOPHI,
AJICKTPOOCBETUTEIbHBIE TTPUOOPHI,
TEPMOMETP COMPOTUBJICHHUS,
BAKYYMHBIN TUOJI, TEPMUCTOPHI U
(bOTOPE3UCTOPHI,
MOJIYPOBOAHUKOBBIN JUOJ,
rajabBaHHKa

pa3zHocTh noteHimanos, JJ1C, pabora
TOKa, MOIITHOCTh TOKA.

Hcnonp3oBanue nHMOPMAIMOHHBIX
TEXHOJIOTUM JIJIsl IOKCKA,
CTPYKTYpUPOBAHMUS, HHTEPIPETAIIUN U
npeacTaBiaeHUs HHMOPMAIIUU TTPU
MOJATOTOBKE COOOIICHUH O MPUMEHEHUH
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Hroro 1o pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68

YACOB I1O I[TPOTPAMME
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11 KJIACC

HanmenoBanue

Ne KommuaecTBo OCHOBHBIE BUIBI A€ITCILHOCTH
pa3zesioB U TeM [IporpamMmmuoe conepkaHue

n/m 4acoB oOy4Jarommxcs

y4eOHOr 0 mpeIMeTa
Paznen 1. JiekTponuHaMuka
1.1 | MarauTHOe ToJie. 11 [TocTossHHBIE MATHUTHI. [IpoBeneHue 3KCIIEpUMEHTA: U3YYECHHE

DJIeKTpOMarHuTHas
WHTYKITUS

B3aumopaeiicTBre NOCTOSTHHBIX
MarHuToB. MarHuTHoeE II0JIE.
BekTop MaroHuTHOM MHIYKINH.
[Tpunun cynepno3uiuu
MarHuTHBIX TTojaeH. JInauu
MAarHuTHOW MHAYKIUU. Kaptrna
JIMHUN MarHUTHOW MHAYKIWAH TOJIS
IMOCTOSTHHBIX MarHUTOB.
MarsuTHoO€ 1oJie MPOBOJHUKA

¢ TokoM. KapTrHa TMHUN MHIYKIIUN
MarHuTHOT'O OIS JJIMHHOTO
MPSMOTO MTPOBOJHUKA U 3aMKHYTOT'O
KOJIbLICBOT'O MPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTeaa.
B3anmoperictBue npoBOIHUKOB

C TOKOM.

Cuna Amnepa, €€ MOyJb U
HAMpaBJICHUE.

Cuna JlopeHia, €€ MOIyNb U
HanpasieHue. J[BuxeHue
3apsKEHHOW YaCTHUI[bI

MAarHUTHOTO ITOJISI KATYIIKH C TOKOM;
UCCJIEIOBAHUE JACUCTBUS ITOCTOSHHOTO
MAarHWTa Ha paMKy C TOKOM;
UCCJIEIOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHOW HHIYKIUU.

Onenka abCOIIOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

OOBbscHEHNE NPUHLUIIOB IEHCTBUS U
yCII0BHI 0€3011aCHOr0 MPUMEHEHUS
ITIOCTOSIHHBIX MarHuTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOIBUTATEIIS,
YCKOPHUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
MHAYKIIMOHHOM TIEYH.

Pemenne pacu€rHbIx 3a1a4

Ha MpUMEHEHUE POPMYIT TEMBI
«MarnuTtHoOe nojue. DIeKTPOMarHuTHas
WHTYKIUS.

Pemienne kauecTBEHHBIX 3a1a4

C OIOPOU HA U3YUYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTHU U (PU3NYECKUE
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B OJHOPOJHOM MAarHMTHOM IIOJE.
Pa6ota cumsl Jlopenma.

SIBneHue 3NEKTPOMAarHuTHON
nHAYKIUU. I1oToK BekTopa
MarHUTHOW UHIYKIIHH.
DIIEKTPOABUKYIIAsl CUJIA MHTYKIINH.
3aKOH 3JIEKTPOMarHuTHON
nHaykunu @apagnes.

Buxpesoe anexrpuueckoe mnoie.
DIIEKTPOABMKYIIAsl CUJIA NHTYKIIUH
B [IPOBOJHUKE, IBHKYIIEMCS
MIOCTYNATENBHO B OJTHOPOJTHOM
MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NuayxktuBHOCTS. fBIICHUE
CaMOUHAYKIUH. DJICKTPOJIBUKyIIIas
CuJa CaMOUHIYKLIHH.

DHeprus MarHUTHOTO TOJIS KaTYILIKU
C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
TexHnueckne ycTpoucTBa u
NPaKTUYECKOE MPUMEHEHHUE:
MOCTOSIHHBIE MAarHUTHI,
BJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEND, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHIL,
VHIYKIIMOHHAS T1€Yb

ABIICHUS TeMbl «MarHuTHOE TOoJIe.
DONeKTpOMarHuTHAS UHIIYKITUSD.
Omnpezenenue HanpaBICHUS BEKTOpa
WHAYKIUA MarHATHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cwibl JIopeHna.

Pacno3naBanue (pru3nuecKux siBICHAN
B YU4€OHBIX ONBITAX U OKPYXKAIOIIEeH
’KU3HU: B3aMO/ICICTBUE MarHuTOB,
AIEKTPOMArHUTHasI MHIYKITHS,
JEHCTBUE MAarHUTHOTO TOJISI HAa
MPOBOJTHUK C TOKOM U ABMOKYIIUKCS
3apsiz.

AHanmn3 IeKTPOMarHUTHBIX SIBIICHUHN
C MCTIOJIb30BAaHUEM 3aKOHA
AJIEKTPOMArHUTHON MHAYKIUH.
OnucaHue N3y4eHHbIX CBOMCTB
BEIIECTB U AJIEKTPOMATrHUTHBIX
SBJICHUN C UCIIOJIb30BAaHUEM
(bu3NYECKUX BETMYUH: UHIYKIIHS
MarHuTHOTO MOJisl, cujia AMriepa, cuia
Jlopennia, UHAYKTUBHOCTb KaTYIIKH,
AHEPTUs JIEKTPUUYECKOT0 U MATHUTHOTO
OJIEN

Hroro no pazneny

11
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Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHu4ecKue u
AJIEKTPOMArHUTHHIE
KoJICOaHUS

KonebarenpHas cucrema.
CB00OOIHBIE MEXAHHUUECKUE
kosneOanus. ['apMoHuueckue
koneOanus. [lepuon, gacTora,
amMIuIuTyaa u asza xonebaHuu.
[IpyXMHHBIN MasSTHHK.
MareMaTu4eckui MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosebanuii. [IpeBparienre sHepruu
IIpU TaPMOHUYECKHUX KOIEOaHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOTHBIE 3JIEKTPOMArHUTHBIE
KOJ1e0aHUsl B UI€AITbHOM
KoJieOaTeIbHOM KOHTYpE. AHaAIOTUs
MEXK]ly MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU.
®opmyna Tomcona. 3aKoH
COXPAHEHHUS YIHEPTUH B UIECATBHOM
Kosie0aTeIbHOM KOHTYPE.
[IpencraBieHne 0 3aTyXarOIMMUX
Kosie0aHusaX. BeIHYKIeHHbIE
MEXaHUYECKUe KOoNeOaHus.
Pe3onanc. BelHyX1eHHbBIE
AJIEKTPOMArHUTHHIE KOJIeOaHUsI.
IlepeMeHHBIN TOK.
Cunycou1anbHbIN TEPEMEHHBINA TOK.

HccnenoBanne mapaMeTpoB
KoJieOaTeIbHON CUCTEMBI — MIEPHOJIA,
YaCTOThI, AMIUIATY/IbI U (pa3bl
KosieOaHuii (MPy>KUHHBIN U/UITN
MaTeMaTUYECKHUIl MasATHHK).
Habmronenne 3aTyxaromux Koie0aHu.
HccnenoBanue CBOMCTB BBIHYK/IEHHBIX
KOJIEOaHUH.

HaGmonenne pezonanca.

[IpoBeneHue sKCEpUMEHTA:
HCCIIEZIOBaHNE 3aBUCUMOCTH TIEPHOA
MaJIbIX KOJICOaHW Tpy3a Ha HUTH

OT JUTMHBI HUTH W MAacChI TPY3a;
HCCIIeZIOBaHNE TIEPEMEHHOT O TOKa

B LIENH U3 TMOCJIE0BATEIHHO
COCAMHEHHBIX KOHACHCATOPA, KaTyIIKU
U pe3ucTopa.

Onenka abCOIIOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MepeHu PU3NIECKUX
BEJIMYMH.

OObsicCHEeHUE PUHIIUIIOB JIEHCTBUS U
yCIIOBUA 0€301aCHOr0 NPUMEHEHUS
AIIEKTPUYECKOT0 3BOHKA, TEHEpaTopa
MEPEMEHHOIO TOKA, JTUHUI
aJIeKTpoIiepeiad.

Pemenue pacuéTHbIX 3a/1a4 C SIBHO
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MoniHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYJHOE U IEUCTBYIOIIEE

3HAYCHHUC CUJIbI TOKA U HAIIPAXKCHHA.

Tpaucdopmarop. [IpousBonactso,
nepeaava U noTpedaeHue
AIEKTPUUYECKON SHEPTUU.
DKOJIOTUYECKHUE PUCKHU

IMpH IMMPOU3BOACTBC 3JICKTPOSHCPIUH.

Kynbrypa ucnons3oBanust
3JIEKTPOSHEPTUH B IMOBCETHEBHOM
KU3HHU.

TexHnueckne ycTpoucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:
AJIEKTPUYECKUHN 3BOHOK, T€HEPaTOp
IIEPEMEHHOI0 TOKA, JINHUU
dJIeKTpolnepenayd

3aJIaHHON (PU3UYECKON MOJIEIIbIO

C MCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYII, ONTUCHIBAIOIIUX
MEXaHUYECKUE U JICKTPOMArHUTHBIC
KoJieOaHusl.

Onucanre MEXaHMYECKUX H
AJIEKTPOMArHUTHBIX KOJIeOaHu

C MCTIOJIb30BaHNEM (DPU3HUECKUX
BEJIMYMH: TIEPUO] ¥ 9aCTOTa
KoseOaHuid, aMIuuTya u daza
KoJieOaHmiA, 3aps/T U CUjla TOKa

B TAPMOHUYECKUX DJICKTPOMArHUTHBIX
KOJIeOaHHUsIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOU HA U3YUYCHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIIHE
MEXaHUYECKUE U DJICKTPOMArHUTHEIC
KoJieOaHusl.

Pabora B rpymnmax npu riaHUpOBaHUH,
NPOBEICHNUN U MHTEPIIPETAIIUU
PE3yJIBTaTOB OMBITOB, U aHAJIN3E
JIOTIOTHATENILHBIX HCTOYHHKOB
uH(pOpMaIK Mo TeMe

2.2

MexaHu4ueckue u
AJIEKTPOMATrHUTHBIE
BOJTHBI

MexaHn4ecKue BOJHBI, YCIOBHS
pactipoctpanenus. [lepuon.
CKOpOCTh pacpoCTpaHEHUS U
JUITMHA BOJHBL. [lonepeunble u

N3ydenue o6pazoBanus u
pacrpocTpaHeHHs TOTIEPEYHBIX U
MIPOIOTBHBIX BOJIH.

Habmonenue orpaskeHust
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MIPOJOJIbHBIE BOJIHBI.
NuTtepdepennus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocCThb 3ByKa. [’ poMKOCTh
3ByKa. Beicora ToHa. TemOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHBI.
VYcnoBus u3nydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anmHuas
opueHTanus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHON BOJIHE.
CBoliCTBa DIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHE, MPETOMIICHUE,
ToJISIpU3aItys, TUQPaKIus,
unrepdepennns. CKOpocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ikana 1eKTpOMarHUTHBIX BOJIH.
[IpumeHeHue 3MeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIUTIBI paANOCBSI3U U
TeneBuAeHUs. Paguonokamusi.
DNEeKTPOMATrHUTHOE 3arpsA3HEHUE
OKPYKaroIler CpeIbl.
TexHnueckne ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIBTPa3ByKOBas JUArHOCTHKA

B TEXHUKE U MEIUITUHE, pajap,

Y TIpeIoMJICHUs], THTEphEPEHIINH 1
TudpaKiii MEXaHUYECKUX BOJTH.
HaGmronenue cBsi3u rpOMKOCTH 3ByKa U
BBICOTBI TOHA C aMILUIUTYJ0N 1
4acTOTON KoJieOaHM, 3ByKOBOTO
pE30HaHcAa.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
IIPEJIOMIICHHE, TOJISAPU3ALINS,
audpakuus, “HTepPEepeHIIHsL.
N3yuenune ycnoBuil U3ITy4EHHUS
3JIEKTPOMArHUTHBIX BOJIH, B3aUMHOMN
opueHTanuu BeKTopoB E, B,

U B JIEKTPOMArHUTHOW BOJIHE.
N3yuenue npumeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEeHUE PUHIIUIIOB IEHCTBUS U
yCIIOBUM O€30MacHOr0 MPUMEHEHUS
MY3bIKAJIBHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJIMIIMHE, pajapa,
PaIuONPUEMHHKA, TEIEBU30DPA,
aHTeHHbI, Tenepona, CBU-neun.
Pemiennie pacu€THBIX U Ka4€CTBEHHBIX
3a/1a4 C ONOPOM HA U3YUYEHHBIC 3aKOHBI
Y 3aKOHOMEPHOCTH, OIHUCHIBAOIINE
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paguoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun

pacnupocTpaHEeHUE MEXAaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUM JIJIs1 TIOKCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALNU U
MpeiCTaBlIeHUs UHPOpMaALIUU

IIPU MOATOTOBKE COOOIICHUIA

00 MCIOJIb30BAaHUH 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B ITMCKyCCUHU

00 AIEKTPOMarHUTHOM 3arps3HEHUU
OKPYKarollen Cpebl.

PaGota B rpymnmnax npu rjiaHUPOBaHUH,
MIPOBEJICHNU U UHTEPHpETaIllun
PE3yJIbTaTOB OMBITOB U aHAJIHN3E
JIOTIOTHUTENILHBIX HCTOYHHKOB
nH(pOpMaIIMH IO TEME

2.3

Onrtuka

10

['eomerprueckas onTuka.
[IpsamonuHeHOE pacIpOCTPaHEHUE
CBETa B OIHOPOAHOM cpene. JIyu
cBeTa. TOUEUHBIM HUCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
otpaxeHus csera. [loctpoenune
M300paKEHUH B IJIOCKOM 3€pKaJie.
[Ipenomiienne cBeta. 3aKOHBI
MpeioMJIeHHs cBeTa. AOCOIIOTHBIN
rokaszaresb npeiaomieHus. [lonHoe

N3yyenune sBneHUs MOIHOTO
BHYTPEHHET'O OTPaXKEHUS, ETO
IPUMEHEHHS B CBETOBOJIE.

N3ydyenune moaenein MUKpPOCKOIIA,
TEJIECKOIA.

IlonyyeHune criekTpa ¢ MOMOIIbIO
MPU3MBI U TUPPAKIIMOHHON PEIIETKHU.
N3mepenune nmokasarens MpeaoMIICHUS
CTEKJIA.

HccnenoBanue cBOWCTB M300pasKeHHIM
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BHYTpPEHHEE OTpaKCHUE.
IIpenenbHbIi yroj MoJIHOro
BHYTPEHHET O OTPAXKEHHUSI.
Jucnepcus cBera. CI0KHBIN COCTaB
Oemoro cBera. Lper.

Cobuparolue 1 paccenBaroIIue
miH3bl. ToHKas nuH3a. POKyCHOE
PAcCTOSIHUE U ONTHUYECKasl CHUJIa
TOHKOM nuH3bL. [locTpoenue
M300pakeHU B COOMPAOIINX U
paccenBaromux auH3ax. Gopmyna
TOHKOM JIUH3EI. Y BEJIMUCHHUE,
JTaBaeMoe JIMH30MH.

[Ipenensr npuMeHUMOCTH
F€OMETPUYECKON ONTHUKHU.

BonnoBas ontuka. Matepdepenuus
cBera. KorepeHTHbIE HCTOYHUKM.

VY cnoBust HAOMIOIEHUSI MAKCUMYMOB
1 MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHUHE

OT IBYX CHH(A3HBIX KOTC€PEHTHBIX
HMCTOYHUKOB.

Hudpaxuus csera. {udpakunonnas
peméTka. Y cioBrue HaOI0ACHUS
[JIABHBIX MAKCUMYMOB TPU MMaICHUU
MOHOXPOMAaTHUYECKOT0 CBETA

Ha AUGPAKIIUOHHYIO PEHIETKY.

B JIMH3aX.

OObsicCHEHUE TPUHIIUIIOB JIEHCTBUS U
YCIIOBUI 0€30MacHOTO MPUMEHEHUS
OYKOB, JIYIIbI, poTOANapara,
MIPOEKIIMOHHOTO aIlapara,
MHKPOCKOIA, TEJIECKONa, BOJIOKOHHOM
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
NOJIApOUAA.

Periennie pacu€THbIX 3a7a4 C SIBHO
3aJlaHHOM (PU3MIECKON MOJCITHIO

C UCMOJb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMyI1 reOMETPUYECKOM ONTUKHU.
[TocTpoenue u onrcanue U300paKeHUs,
CO37aBAEMOr0 TJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Paccmorpenue npenenos
MIPUMEHUMOCTH T€OMETPUYECKOU
ONTHUKH.

PacnioznaBanue pu3nyecKux sBICHUN
B ONBITaX U OKPYKAIOLIEH KU3HU:
MPSAMOJIMHENHOE PACIIPOCTPAHEHNE
CBETa, OTPAXKEHUE, MPETOMIICHUE,
UHTEepPEepeHLNs, TUPPaAKIUI U
MOJIIpU3allys CBETA, IUCIIEPCHS CBETA.
N3ydenue ycinoBuil HabII0ICHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEPEPEHIITMOHHON KapTHUHE
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[Tonsipu3zanus ceera.

TexHuyeckre ycTporucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:

OYKH, JTyma, (hoToarnmapar,
MIPOCKIHMOHHBIN ammapar,
MHKPOCKOT, TEJIECKOI, BOJIOKOHHAS
OITHKA, TUPPAKIIMOHHAS PEHIETKA,
HOJIAPOU

OT JBYX CMH(a3HBIX KOI€PEHTHBIX
HCTOYHHKOB.

VYcnoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB ITpH NaJICHUU
MOHOXPOMAaTHYECKOr0 CBETA

Ha AU(GPAKIUOHHYIO PEHIETKY.
AHaNM3 ONTHUYECKUX SBJICHUN

C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO PACIPOCTPAHEHHUS
CBETAa, 3aKOHbI OTPAKEHHUSI CBETA,
3aKOHBI IIPEJIOMJICHHSI CBETA.
Onucanue oNTHYECKUX SBJICHUI

C MCII0JIb30BaHUEM (PU3UUECKHUX
BEIMYUH: (POKYCHOE PACCTOSHUE U
OITHYECKAs] CUJIA JIMH3BI

Hroro no pazneny

24

Paznen 3. OcHOBBI cienMAJIbHOM TEOPUU OTHOCUTEIbHOCTH (Hasee — CTO)

3.1

OcHOBEHI crieIaJIbHON
TEOPUH
OTHOCHUTEJILHOCTH

4

['panuIel NpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
ITocTynarsl criennaIbHON TEOPUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTD
MOJIYJIs CKOPOCTH CBETa B BaKyyMe,
MPUHIUI OTHOCUTEILHOCTH
OUHIITEHA.

OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHHU U COKPAILICHHUE JJIVHBI.

Penrenne kauecTBEHHBIX 3a71a4

C OMOPO Ha U3YYEHHBIE OCTYJIATHI
CTO.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUM JIJIs1 TIOMCKa,
CTPYKTYpPUPOBaHUSI, UHTEPIPETAIIUU U
npeAcTaBieHrus HHGOPMAIUU MTPU
MTOATOTOBKE COOOIIIEHUH O TpaHUIIaX
MIPUMEHUMOCTH KJIACCUYECKON
MexaHuku u ocHoBax CTO
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DHEprus U UMITYJIbC
PEIATUBUCTCKON YaCTHILIBI.
CBs13b Macchl C YHEPrUeH U
MMITYJIbCOM PEIATUBUCTCKON
YaCTULbl. DHEPrUs MTOKOS

Hroro no pazneny

Pa3znen 4. KBanroBasi pusuka

4.1

DJeMEeHThI KBAaHTOBOM
OIITHMKH

®oronbl. Popmyna [LI1anka cBsizu
SHEPruM POTOHA C €r0 YaCTOTOM.
DHeprus U UMIYNbC (HOTOHA.
OTKpBITHE U UCCTIETOBAHKE
dhotoaddexra. OnbITH

A.T". CtoneroBa. 3aKOHBI
dororddexra. YpaBHeHue
Oiinireina s porodddexra.
«Kpacnas rpanuna» dhorodddexra.
JlaBnenue cBeta. OMbITHI

I1.H. Jle6enena.

XUMHYECKOE JIEMCTBUE CBETA.
TexHnueckne ycTpoucTBa u
MPaAKTUYECKOE TPUMEHEHHUE:
dhoToreMeHT, POTOAATUHK,
coJiHeuHasl Oarapesi, CBETOIMO/]

Hab6monenue dporosrdpdexra

HA YCTAHOBKE C [IMHKOBOW IUIACTUHOM.
NccnenoBanne 3aKkOHOB BHELTHETO
dotordpdexra.

OObsicHEeHHE OCHOBHBIX TTPUHITUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: (hOTOdJIEMEHT, (OTOAATUUK,
coJTHe4Has O6arapesi, CBETOIUO; U
YCIIOBUI WX 0€30M1aCHOr0 MPUMEHEHUS
B IIPAKTUYECKON KU3HU.

Pemrenune pacu€THbBIX 3a7a4 C SIBHO
3aJIaHHOM (PU3UYECKON MOJICIIbIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYysT KBaHTOBOM OITHKH.
Pemenre kauecTBEHHBIX 3a/1a4

C OIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOM OIITHUKH.
PacrioznaBanue Qpu3anyeckux siBICHUN
B YU4E€OHBIX ONBITAX:
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(dotornekTpuueckuii 3¢ eKT, CBETOBOE
JaBJICHUE.

Onucanue N3y4eHHBIX KBAaHTOBBIX
SIBJICHUHW U TTPOLIECCOB

C MCIIOJIb30BAHUEM (DPU3HUECKUX
BEJIMUUH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA,
SHEPIUsl U UMITYJIbC OTOHA

4.2

CrtpoeHune aToma

Monenb atoma TomcoHa. OnbITEI
Pesepdopna no paccesuuro
a-yactull. [lnanerapHas Mmonenb
atoma. [locrynarsl bopa.
Nznydyenue u nornonieHue GOTOHOB
MIpY MEPEXOAE aToOMa C OJTHOTO
YPOBHSI DHEPIrUM HA Apyrov. Bubl
cnekTpoB. CeKTp ypoOBHEN SHEPTUU
aToMa BOJOpOAA.

BoinHoBBIE CBOMICTBA yacTull. BosHbI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOW J1yaJiu3M.

CHoHTaHHOE U BBIHYKJEHHOE
U3JIy4CHUE.

TexHnueckne ycTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
CIEKTPAJIbHBIN aHAJIN3
(CeKkTpocKoIl), Ja3ep, KBAaHTOBBIM
KOMIIBIOTED

N3yuenune monenu onsita Pezepdopaa.
IIpoBeneHne 3KCIEpUMEHTA

0 HAOJIFOICHUIO JIMHEHYATOr O CIEKTpa.
OneHnka abCOIIOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYVH.

N3yuenue monenu aroma: ToMcoHa,
IJIAHETAPHOW MOJIENH aTOMa, MOJIEIN
aroma bopa.

N3yyeHne cekTpa ypoBHEN SHEPTUU
atroma Bojopona. O0bscHeHue
MIPUHIUATIOB JIEUCTBUA U YCIOBUMN
0€e3011acHOr0 MPUMEHEHHUS
CIIEKTPOCKOIIA, Jla3epa, KBAHTOBOT O
KOMIIBIOTEPA.

Pemienne kauecTBEHHBIX 3a1a4

C OIOPOM HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3nYecKue
ABJIeHUA 110 Teme «CTpoeHue aTomay.
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Pacno3naBanue pu3NUeCKUX SBJICHUIN
B Y4€OHBIX OMBITaX: BOBHUKHOBEHHE
JUHEWYATOro CIEKTpa U3ITy4CHUSI.
AHanu3 KBaHTOBBIX MTPOIECCOB U
SBJICHUN C UCIIOJIb30BAaHUEM
nocrysiatoB bopa

4.3

ATOMHOE A11po

DKCIEpUMEHTHI, JOKa3bIBAIOLINE
CJIOKHOCTb CTPOCHHUS SAJIpa.
OTKpbITHE PAANOAKTUBHOCTH.
Omnsitel Pezepdopaa mo
OINPEJIETICHUIO COCTaBa
pPaOaKTUBHOTO U3TyYEHUSI.
CsoiictBa annpa-, 6era-,
raMmma-u3inydeHus. Bnusinue
paOaKTUBHOCTH HA JKUBbIE
OpPTraHHU3MBI.

OTKppITHE IPOTOHA U HEUTPOHA.
Hyxionnas monens sapa
I'eiizenbepra-MBanenko.

3apsa siapa. MaccoBoe 4uciio sjpa.

N3otomnsl.
Anbda-pacnan. DIeKTPOHHBINA U

MO3UTPOHHBIN OeTa-pacnai. ['amma-
U3Iy4eHue. 3aKOH paJHOaKTUBHOIO

pacmaza.
DHeprus CBsI3U HYKJIOHOB B SIJIpe.
SnepHbie CUIIBI.

N3y4yeHne 3KCIepuMeHTOB,
JIOKa3bIBAIOIIMX CIIOKHOCTh CTPOCHHUSI
aTOMHOTO SIpA.

HccnenoBanue TpeKOB YacTHII

(1o roToBBIM hoTOTpadUsim).
N3ydeHue siAepHbIX CUIL, SIACPHBIX
peaKkrii CUHTE3a U pacmaa,
TEPMOSIIEPHOTO CUHTE3A.

N3yuenne HyKJIOHHON MOJENM s1pa
['eitzen6epra-MBanenko.

OOBbscHeHue yCTpoiicTBa U
MIPUMEHEHUS I03UMETPA, KaAMEPBI
Buiibcona, simepHoro peakropa,
aTOMHOW OOMOBI.

Pemenue 3agau ¢ onopou

Ha TOJTy4YEHHBIE 3HAHUS, B T.4. O 3aps/ie
Y MacCOBOM YHUCJIE sI/pa.
Pacno3naBanue pu3NUeCKUX SBJICHUIN
B YUEOHBIX OMBITaX U B OKPYKAIOIIEH
KU3HU: €CTECTBEHHAs! U UCKYCCTBEHHAs
PaANOAKTUBHOCT.
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JedexT Maccol spa.

S nepusbie peakuuu. leneHue u
CUHTE3 SJIED.

SAnepnbii peakrop. TepmosiaepHbin
cunTte3. [IpobieMbl U NepCIeKTUBBI
SIIEPHOM DHEPIETUKH.
DKOJIOTMYECKUE ACTIEKTHI SAECPHOU
DHEPIreTUKH.

DneMeHTapHble YacTUlbl. OTKpBITHE
MMO3UTPOHA.

Mertozasl HaOMOACHUS U
pETUCTPALNU JIEMEHTAPHBIX
YacTHll.

DyHIaMEHTaIbHBIE
B3aUMOJIeHCTBUS. ENUHCTBO
(U3HYECKO KapTUHBI MUPA.
TexHudeckue yCcTpoucTBa u
MPAKTHYECKOE TPUMEHEHHE:
O3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas bomba

OmnmncaHue KBaHTOBBIX SIBJICHUU U
MPOIECCOB C UCIOIb30BAHUEM
(hU3UYECKUX BEJIMUUH: TIEPHO]T
nojaypacnaja, SHEprus CBA3U aTOMHBIX
snep, AeeKT Macchl sapa.

AHanM3 NpoueccoB U SIBJICHUM

C MCMOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
BJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpPAaHEHUS MAaCCOBOr0O YHUCIIA,
nocTyiarsl bopa, 3akoH
PaANOaKTUBHOTO pacmajia.

VYuyacrtue B paboTe Kpyrioro croia
«DyHTaMEHTaJIbHBIE B3aUMOICCTBUS.
EnnncTBO Quznyueckoil KapTUHBI
MHPAY.

Hcnons3oBanue nHGOpMaIMOHHBIX
TEXHOJIOTHH JIJIsI TIOKMCKA,
CTPYKTYPHUPOBAHUS, HUHTEPIPETALINU U
npeacTaBieHus UHGOPMAITUHU TIPH
MOJITOTOBKE COOOIIECHUIA O TPUMEHECHUHT
3aKOHOB KBAaHTOBOU (DPM3UKHU B TEXHUKE
M TEXHOJIOTHSX, YKOJIOTHYECKUX
ACIIEKTaX SIEPHON YHEPreTUKHU

Hroro no pazneny

15
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Pa3znes S. DiieMeHTHI ACTPOHOMUM M ACTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMHH U
acTpohU3UKU

7

DTarbl pa3BUTHS aCTPOHOMUH.
[IpukitanHOE 1 MUPOBO33PEHUECKOE
3HA4YCHUE aCTPOHOMHMH.

Bup 3Bé3anoro nebda. Co3Be3nus,
SIpKHUE 3BE3/IbI, IIAHETHI, X
BHIMMOE JIBIKEHHUE.

ConHeunas cucreMa.

Comnite. CosiHEeUHAs! aKTUBHOCTD.

Ncrounuk snepruun CoJiHIIa U 3BE3.

3BE3/bI, X OCHOBHBLIC
XapaKTepUCTUKH. JlnarpamMmma
«CTIEKTPaJIbHBIN KJIACC —
CBETHUMOCTEY. 3BE3/1bI TJIaBHOMN
MTOCJIEIOBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» IS 3BE3]T
IJIAaBHOM MOCJICI0BATEIILHOCTH.
BnayTrpeHHee crpoeHne 3BE3.
CoBpeMeHHbIE TPEACTABICHUS

O MPOUCXOKJICHUHU U IBOJIFOLINHU
CoiHna ¥ 3BE311. DTanbl )KU3HU
3BE3I.

Mueunsiit Ilyrs — Hama ["anakTuka.
ITonmoxxenne u aBmwxenue CoiHIA

B 'anakTuke. THIIBI TaIaKTHK.
PanuoranakTuky U KBazaphbl.
UEpHbie ABIPHI B siApax rajlakTHK.

[ToaroroBka cooOiieHnit 00 3Tamax
Pa3BUTHS ACTPOHOMHUHM, O IPUKJIIATHOM
Y MUPOBO33PEHUYECKOM 3HAUEHUU
ACTPOHOMHH, O METOJaxX MOTYyUYCHUS
HAaYYHBIX aCTPOHOMUYECKHUX 3HAHUM,
OTKPBITUAX B COBPEMEHHOU
aCTPOHOMMUH.

N3yyeHne coBpeMEHHBIX
NPEACTABICHUN O IPOUCXOKACHUU U
sBomonnK CoJHIIA U 3BE3.
N3ydenne TMIIOB rajakTHK,
pagvorajiakTUK U KBa3apoB.
N3yuyenne nBuxeHrst HEOECHBIX Te,
ABOJIIOLIMH 3BE31 U BeenenHoii,
MPOLIECCOB, MPOUCXOAAIIMX B 3BE3AX,
B 3BE3JHBIX CUCTEMaX,

B MEXTaJIaKTUYECKOU Cpelie,
MacITabHON CTPYKTYphl BeeneHHoiA.
OO0BbsicHeHHe paciupenust BeenenHou
Ha OCHOBE 3akoHa Xa00ua.
[ToaroroBka kK 00CYXACHHUIO
HEpEIIEHHBIX MPO0JIEM aCTPOHOMUH.
[TpoBenenue HabmoAeHUN
HEBOOPYKEHHBIM TJ1a30M

C UCIOJb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM JJISI OIPEICIIEHUS
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Bcenennas. Pacmmpenne
Bcenennoii. 3akon Xa0o6ura.
Pazberanue ramaktuk. Teopus
bomnbioro B3peiBa. PennkroBoe
M3IIyYEHUE.

MacirabHas CTpykTypa
Bcenennon. MeraranakTuka.
Hepeménnbie mpoOaemMbl

MOJIOKEHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiynapus

U SIpKUE 3BE3/BL.

IIpoBenenue HaOMIOICHUHN B TEIECKOII
Jlynsl, mianer, Maeunoro Ilytu.
VYyactre B IUCKYCCUU O HEPELLIEHHBIX
npobsieMax acTpOHOMUU

aCTPOHOMUU
Hroro o pasaeny 7
Paznen 6. O600miaoiee noBTOp eHUE
6.1 | O6oOmaromiee 4 O0001IeHE U CUCTEMAaTU3ALIH VYyactue B TUCKYCCUHU O POJIU (DU3UKHU
MIOBTOPEHUE COJICPKaHUS pa3ieioB Kypca 1 aCTPOHOMHH B Pa3JIMUHBIX cepax

«Mexanukay», «MonekyisapHas
(bu3HKa U TEPMOIUHAMUKA,
«InexkTpoauHaMukay, «Konedanus
1 BOJHBDY, «OCHOBBI ClIEHUAIILHON
TEOPUH OTHOCUTEIILHOCTH,
«KBanToBas puzuka», « IeMeHTbI
aCTPOHOMUU U acCTPODUZHKIY.
Ponp ¢usnkm u actpoHOMUHM B
AKOHOMMYECKOM, TEXHOJIOTHUECKOM,
COLIMATILHOM U 3THYECKO chepax
NEeATEIbHOCTU YEJI0BEKA, POJIb U
MeCTO (PU3UKH U aCTPOHOMHUU

B COBPEMEHHOW Hay4HON KapTUHE
MUpPa, 3HAYCHUE ONMUCATEIBHOM,

JIESITCIILHOCTH YEJIOBEKA.
ITonroroBka cooOIIEHHUIT O MECTE
(bu3umyecKor KapTHUHBI MUpPa B PIAY
COBPEMEHHBIX MIPEACTABICHUN

0 MPHUPO/IE.

BrinonHenre yaeOHbIX 3a/1aHUM,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MMOHSATHN, (PU3UIECKUX
BEJIMYMH M 3aKOHOB Kypca (pu3uku
10-11 knaccos
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CUCTEMATU3UPYIOLIEH,
OOBSICHUTETTLHOU U
MPOTHOCTUYECKON (DYHKITHIA
(bu3HYECKo TeOpUH, POJTh
(bu3uYecKor TeOpun B
(hopMHUpOBaHUU TIPE/ICTABIICHU
0 (puzmyecKoil KapTHHE MUPA, MECTO
(bu3HYecKol KapTUHBI MUpa

B 00ILEM PsSIIy COBPEMEHHBIX
€CTECTBEHHO-HAaYyUHBIX
MPECTABJIEHUN O MPUPOJIE

Htoro o pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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