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denepanbHas pabodas mporpamMma 1o ydeOHoMy mpeaMmery «Duszukay» (0a30BbIit
ypoBeHb) (TipenmeTHast o001acth «EcTecTBEHHO-Hay4YHbIE MPEAMETHI») BKIIOYACT
MMOSICHUTEIBbHYIO 3aIMCKY, COASPKaHUE O0YUCHUS, IUITAaHUPYEMBIC PE3yIbTaThl OCBOCHUSI
MporpaMMBbI 1o (PU3UKE, TEMATUUECKOE TIIaHUPOBAHUE.

[MosicHuTEeTbHAST 3amKCKa OTpakaeT OOIIue IeId W 3aJadu U3y4YeHUs (PU3HNKH,
XapaKTEPUCTUKY TICHXOJOTHYECKUX TPEANOCEUIIOK K €ro M3Yy4YEHHIO OOYYaroIIUMUCS,
MECTO B CTPYKType y4ueOHOro IUIaHa, a TakXe IMOJXOIbl K OTOOpY COAep KaHWUsI,
K OIPECIICHUIO TUTAHUPYEMBIX PE3yIbTaTOB.

Conepxanne OOydeHHsI pacKpbIBaeT CoOAEp)KaTeJbHbIE JIMHUU, KOTOPHIE
MpeIaratoTcsl ISl 00S3aTEILHOTO M3YyYCHUS B KXKIOM KJIACCE€ Ha YPOBHE CPEIHETO
00111ero oopa3oBaHusl.

[Imanupyemble pe3ynbTaTbl OCBOEHHSI NPOrpaMMbl IO (HU3HUKE BKIIOYAIOT
JIMYHOCTHBIC, METAIPEIMETHBIE PE3yJbTaThl 3a BECh IEPUOJ OOYyYEHHS Ha YpPOBHE
cpenHero oOmero oOpa3oBaHHs, a TaKKe MPEIMETHBIE JIOCTHXKEHHsI O0ydaronierocs
3a KaXJIbIA TOJT OOy4IECHHSI.

IMMOACHUTEJIBHAS 3AIINCKA

IIporpamma no ¢usuke 6a30BOro YpOBHSI HA YPOBHE CPEIHETO 00I1ero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHUI M TPEOOBAHUN K pe3yibTaTaM OCBOCHHSI OCHOBHOM
obpa3zoBaTenbHOM mporpamMMmsbl, npeactaBieHHbIX B PI'OC COO, a takxke ¢ y4€ToM
(benepanpHOI pabodei TporpaMMbl BOCITUTAHUS W KOHIICIIIIAY MPETIOaBaHus y4eOHOTO
npeamera «®duszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit denepaiuu,
peaTM3yIOMUX OCHOBHBIE 00pa30BaTEIbHBIC MPOTrPAMMBIL.

ConeprkaHue IporpaMMBbl TT0 (PU3MKE HAITPaBIICHO Ha (POpMUpPOBaAHUE €CTECTBEHHO -
Hay4YHOH KapTuHbI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydeHuH uX (UHNKE
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESTEIHHOCTHOrO Tmoaxoxa. lIporpamma
no ¢usuke coorBercrByeT TpedoBaHusiM OI'OC COO K njaaHUpPyeMbIM JIMYHOCTHBIM,
MPEeIMETHBIM W METalpeIMETHBIM pe3ylbTaraM oOOydeHHUsl, a TakKKe YJHUTHIBACT
HEOOXOJIMMOCTh peaIM3allil  MEXIIPESIMETHBIX CBsI3e (PU3MKHM C ECTECTBEHHO-
Hay4YHbIMH y4yeOHBIMHM IIpeaMeramu. B Hell onpenensitoTcsi OCHOBHBIE 1I€NIM U3y4E€HUS
(¢Gu3uKkM Ha YypOBHE CpEIHEro oOIIero o0pa3oBaHUs, IUIAHUPYEMBIE pPE3yIbTaThbl
OCBOCHHS Kypca (pU3UKH: JTUYHOCTHBIC, METalpeIMETHbIC, MpeaMeTHbIe (Ha 0a30BOM
YPOBHE).

IIporpamma no ¢usuke BKIIOYAET:

IUTAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (U3HKH Ha 0a30BOM ypOBHE, B TOM
YHCJIe TIPEIMETHBIC PE3YJIBTATHI 110 TOJIaM 00 yICHHS;

conepkanue yueoHoro npeamera «DPusukay» 1o rogaMm o0 ydeHHusl.

[IporpamMa mo ¢Qu3uke MOXKET OBITh HCIOJH30BaHA YUYHUTEISIMH KaK OCHOBA
JJIl COCTaBJIEHUs CBOMX pabouux mporpamm. Ilpm paszpaborke paboueil mporpaMmbl
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B TEMaTHYECKOM IUIAHUPOBAHUM JIOJKHBI OBITH YUYTEHBI BO3MOKHOCTH HCIIOJIB30BAHUS
AIIEKTPOHHBIX  (IU(POBBIX) 00pa3oBaTEIbLHBIX PECYPCOB, SIBISIIOIIUXCS y4eOHO-
METOANYECKUMH MaTepraniaMu (MyJIbTUMEAUINHBIC TPOTPAMMBI, SJIEKTPOHHBIE YIeOHUKH
U 33Ja4HUKH, ODJICKTPOHHBIE OWOIMOTEKH, BHUPTyaJdbHBIE JIAOOPATOPHU, HWIPOBBIE
MPOrpaMMBbl, KOJUICKIIMA HU(PPOBBIX 00pa30BaTEbHBIX PECYPCOB), PEATU3YIOIMIUMU
TUIAKTAYECKHUE BO3MOXXHOCTH WH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHUH,
COZIePKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHHMU.

IIporpamMa 1o ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO WHHUIUATUBY YUMUTEIEH U
MPEIOCTABISIET BO3MOXKHOCTh ISl peajv3alli Pa3INYHbIX METOAWYECKUX MOIX0JI0B
K opraHuzanuu oOydeHus: (U3MKEe NpPU YCIOBUU COXpaHEHHUs 00s3aTeIbHON 4YacTh
coaepKaHus Kypca.

du3nka Kak Hayka O HanboJiee OO0mMX 3aKOHAX MPUPOIBI, BBICTYMAas B KaueCTBE
y4e0HOro TpeMeTa B MIKOJE, BHOCHUT CYIIECTBEHHBINM BKJIaJl B CHUCTEMY 3HAHHU
00 okpyxkaromem wMwupe. [IKoapHBIT Kypc OHU3UKH — CHCTEMOOOpa3yrOIIHi
JUJI €CTECTBEHHO-HAaYYHbBIX YUYEOHBIX IIPEIMETOB, NOCKOJIBKY (PU3NUECKHUE 3aKOHBI JISKAT
B OCHOBE IIPOLIECCOB M SIBJIICHUM, H3ydaeMbIX XUMHEH, Ouoiorueu, Qusnueckou
reorpaueit u acrpoHomuei. Mcnonb30BaHuE M aKTHBHOE NPUMEHEHHE (PU3MYECKUX
3HAaHUW OIpeneNsieT XapakTep M pa3BUTHE pPa3sHOOOpPa3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TIOJYYEHHSI HOBBIX MaTEpHUAJIOB
C 3aJaHHBIMU CBOMCTBAMU U Jpyrux. M3ydenwe (U3NKH BHOCHUT OCHOBHOM BKJIAJ
B  (QopmMupOBaHHE  €CTECTBEHHO-HAYyYHOW  KapTHHBI  MHpa  OOyYaroluXxcs,
B (OpMHUPOBaHNE YMEHHUH MPUMEHSTH HAyYHBII METOJ TO3HAHUS TTPH BHITIOJITHEHHUH UMHU
y4eOHBIX MCCIICTOBAaHUHN.

B ocHOBY Kypca pu3uKH 1711 yPOBHS CpETHEr0 00IIero 00pa3oBaHUsI TTOJIOKEH Pl
uzei, KOToOpble MOYKHO pacCMaTpyUBaTh KaK MPUHIIMIIBLI €0 TOCTPOCHUS.

Hoes yenocmnocmu. B coOTBETCTBUM C HEW Kypc SBJISETCS JIOTHUYECKHU
3aBEPHIEHHBIM, OH COACPKUT MaTepHal M3 BCEX pa3feyioB (PHU3MKH, BKIIOYACT KakK
BOIMPOCHI KJIACCHUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUH ¢ HEH MaTepuall Kypca pU3nKku o0beTnHEH
BOKpYr (¢GU3MYECKUX Teopuil. Bemymmm B Kypce sBisiercss  (popMmupoBaHHE
IIPEJICTABJIEHUM O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U I10JIE.

Hoesa eymanumapuszayuu. E€ peanmuzanus mNOpeanonaraeT MCIOJIb30BAHUE
T'YMaHUTApPHOTO MOTEHIIHaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUSL (UINKHU
C pa3BUTHEM OOIIecTBa, a TaKXke C MHPOBO33PEHUYECKHMHU, HPABCTBEHHBIMH |
SKOJOTHYECKUMU IpobdIeMamu.

Hoess npuxnaonou nanpaenennocmu. Kypc (GU3MKH TpeAriolaract 3HAKOMCTBO
C MIMPOKHUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHUIOKEHUN U3YYCHHBIX TCOPUU
Y 3aKOHOB.

Hoes sxkonozusayuu peann3yercs IOCPEACTBOM BBEACHUS DJIEMEHTOB COJIEPKAHUS,
MOCBSIIEHHBIX JKOJIOTMYECKHM MpobOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSA3aHBI
C pa3BUTHEM TEXHUKHU M TEXHOJOTHH, a TaKKe OOCYXIEHMs IMPoOIeM palMOHAIIBHOT'O
MIPUPOJIOTIOIHF30BAHUS M SKOJIOTUYECKOI 0€301acHOCTH.
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CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3UKU Ha YPOBHE CpEeOHEro oOIero
oOpazoBaHus SBISIIOTCA  u3uyeckue Teopun (popmMupoBaHue MpelCTaBICHUN
O CTPYKTYpE MOCTPOCHHUS (PU3NUECKOW TEOpUHU, poiau (PyHIaMEHTAIbHBIX 3aKOHOB H
MPUHIHUIIOB B COBPEMEHHBIX MPEACTABICHUSX O TPUPOJIC, T'PAaHUIAX NMPUMEHHUMOCTH
TEOpHii, JIJII OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUU U MTPOIIECCOB).

CucCTeMHO-IesITENFHOCTHBIA MOAX0I B Kypce (DU3UKH pealn3yeTcs MPEKAE BCEro
3a c4€T OpraHu3aIiy SKCIEPUMEHTAIBHOMN AeATeIbHOCTH o0ydaromuxcs. [[ins 6azoBoro
YPOBHS Kypca (PU3UKH — 3TO UCTIOJIH30BAHNE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
SKCIIEPUMEHTOB M JIAOOPATOPHBIX paboT, KOTOPHIE B MMpOrpaMme 1o (Pu3nuke 00beTUHEHBI
B OOIIMI CHIMCOK YYEHUYECKHX MPAKTUYECKUX paboT. Belenenue B yka3aHHOM HepeyHe
J1a00paTOpHBIX PadOT, MPOBOAMMBIX JJii KOHTPOJISI U OLEHKH, OCYIIECTBIISICTCS
y4aCTHHKaMH 00pa30BaTEIbHOTO IMpoliecca UCXOs U3 OCOOEHHOCTEH IIJIAHUPOBAaHUS U
ocHalleHus: kabunera ¢usuku. [lpu 3ToM obecnieunBaeTcs OBlIaieHUE 00YUYarOITUMUCS
YMEHUSIMH  TIPOBOJIUTH KOCBEHHBIE HM3MEPCHUS, HCCICIOBAaHHUS 3aBHUCHUMOCTEH
(bu3HmYeCcKNX BETUYUH U TOCTAHOBKY OMBITOB MO MTPOBEPKE MPEIIIOKEHHBIX THIIOTES.

Bonpmoe BHMMaHWE yIemsieTCsl PEIICHUIO PAcYETHBIX W KAadeCTBEHHBIX 3aj1ad.
[Ipu >TOoM 111 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO 3aJlaHHOM
¢buznyeckoii  MOJIENIbIO,  MO3BOJISIIOIIME  MPUMEHATh  M3YyYEHHbIE  3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOI'0 pasjena Kypca, TaK U MHTErpUPYs 3HAHUS U3 Pa3HBIX
pa3nesioB. s KauecTBEHHBIX 3a/7ad MPUOPUTETOM SIBIIAIOTCS 3aJaHUsl HA OOBSICHEHUE
MPOTEeKaHUs (U3NYCCKUX SBICHUN W TMPOIIECCOB B OKPYKAIOWICH >KU3HU, TPeOyroIne
BBIOOpA (PU3UUECKON MOACIH U CUTYaIluHd TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu ®I'OC COO k MaTepuaibHO-TEXHUYECKOMY
obecrieyeHn o yaeOHOro npoiiecca 6a30BbIid YpPOBEHb Kypca (DM3UKH Ha YPOBHE CPETHETO
ob1Iero 0opa3oBaHus JOHKEH M3Yy4aThCsl B YCIOBHUSIX MPEAMETHOrO KaOnHeTa (U3NKHA
WIA B YCIOBHSX HWHTETPUPOBAHHOTO KaOWHETa NPEIMETOB ECTECTBEHHO-HAYyYHOTO
nukia. B kabunere ¢GpuU3NKU JOHKHO OBITH HEOOXOAUMOE J1abopaTopHOE 00OPYAOBaHUE
JJI BBINIOJIHEHUSI YKa3aHHBIX B IIporpaMme IO (PU3MKE YyUYEeHHYECKUX MPAKTHUUYECKUX
paboT M IEMOHCTPAIlMOHHOE 000PY/10BaHUE.

JlemoHcTpanmoHHoe obopynoBanue (GOPMHUPYETCS B COOTBETCTBHUH C MPUHITUTIOM
MUHUMQJIBHOW  JOCTaTOYHOCTA W  OOECIIeYMBAacT TIOCTAHOBKY IIEPEUYUCIICHHBIX
B IporpamMMe 1o (PU3UKE KIIOYEBBIX JIEMOHCTpALM U1 MCCISIOBAHHUS H3Y4aeMBbIX
SIBIICHUW U MPOLIECCOB, SMIIMPUUECCKUX U (PyHAAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX
IIPUMEHEHUH.

JlaboparopHoe o0opyagoBaHHWE JJIs  YUYCHUYECKHX  IPAKTHUYECKHUX  padoT
dhopmupyercst B BUAE TEMAaTHYECKUX KOMIUIEKTOB U 0OecrieunuBaercsi B pacu€re OJHOI0
KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaThdeckue KOMIUIEKTHI JIabopaTOpHOIO
000py10BaHMS JOJDKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BAHUH aHAJIOT O BBIX
1 1HPPOBBIX MPUOOPOB, a TaK)KE KOMITBIOTEPHBIX W3MEPHUTEIIBHBIX CHUCTEM B BHJIC
U@ poBbIX JTaOOPATOPHU.

OCHOBHBIMU TETISIMU U3Y4YCHUS (U3UKH B O0IIEM O0pa30BaHUH SIBIISTFOTCS:

(hopMupoBaHrEe WHTEpPECAa W CTPEMIICHHS OOYJaIOMIMXCS K HAYYHOMY HW3YYEHHIO
MPUPOJIBI, Pa3BUTHE UX WHTEIDIEKTYIBHBIX U TBOPYECKUX CITOCOOHOCTEH;
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pa3sBUTHE TIPEJCTABIECHUN O HAyYHOM METOJ€ IO3HaHUs U (POpMUpPOBAHUE
HCCIEA0BATEIHCKOTO OTHOIICHHS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHupOBaHHE HAyYHOI'O MHMPOBO33PEHHUSI KaK pe3yjbTaTa H3y4YE€HUsS OCHOB
CTpOEHHSI MaTepuu U GyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUEe YMEHUI OOBSICHATH SIBIICHUS C HCIOJIb30BaHHEM (PU3UUECKUX
3HAaHUN U HAYYHBIX JI0Ka3aTEeJIbCTB;

dbopMupoBaHUE NPEACTABICHUNA O pOIM (PU3UKK U1 Ppa3BUTUS  APYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOT .

Joctmxenne H3TUX 1eleld 00ecrmeYmBaeTCsl pEIICHHEM CISAYIOINMX —3ajad
B TIpoIiecce NU3y4eHus Kypca (PU3uKH Ha YPOBHE CpeTHEro o0iiero oopa3zoBaHus:

NMpUOOpPETEHNE CUCTEMBI 3HAaHWK 00 OO0muX (HU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSX, BKIIOYAs MEXaHHKY, MOJICKYJSIDHYIO (H3HUKY, SJIEKTPOIMHAMUKY,
KBaHTOBYIO (DMU3HUKY U DJIEMEHTHI aCTPO(PU3UKH;

(hopMupoBaHrEe yMEHHH MPUMEHATh TEOPETHYECKHUE 3HAHUS JJIs1 OOBSICHEHUS
¢buznyeckux SBJICHUW B TIPUPOAE U JUISI TIPUHATHSA MPAKTUYECKUX PpEUICHUM
B IIOBCEIHECBHOM JKU3HH,

OCBOCHHE CIOCOOOB PEIICHUs] Pa3IMYHBIX 3a7ad C SIBHO 3aJaHHON (HU3UUECKOM
MOJIENBIO, 3a7a4, MOAPa3yMEBAIOIIMX CAaMOCTOSITEIIbHOE CO3/1aHne (PU3NIECKON MOEIH,
aJICKBaTHOU yCJIOBHUSIM 3aJ1a4H;

IMOHUMaHHue (PU3NYECKUX OCHOB M MPHUHIUIIOB JEUCTBUS TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIy;

OBJIaJICHUE METOJIaMHU  CaMOCTOSITEJIbHOIO IIJIJAaHUPOBAHUS M IPOBEJICHUS
(bU3MYEeCKNX SKCIEPUMEHTOB, aHAIM3a U MHTEPIpETalnyu WHGOPMAIIUH, ONpEACIICHUS
JIOCTOBEPHOCTH TIOJIy4CHHOTO PE3yJIbTaTa;

CO3JaHUE YCJIOBUW JJIsI pPa3BUTU YMEHHUHW IIPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOH JIESITEIIHHOCTH.

Ha wusyuenne ¢usnku (6a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus orBoautcs 136 uacoB: B 10 kmacce — 68 yacoB (2 yaca B HEJHENO),
B 11 xitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenmaraemsiii B mporpaMmme Mo (pu3uKe nepedeHb Ja00paTOPHBIX U MPAKTHISCKAX
padoT ABISETCS PEKOMEHIOBAaHHBIM, YYUTEIIb JICIaeT BHIOOP ITPOBEICHUS JIaA0OPATOPHBIX
paboT ¥ OMBITOB C YUETOM UHIAUBHUIYAIbHBIX OCOOEHHOCTENH 00yYaroIuXcsl.

JIrobGast paboyass mporpamMa JOKHA TTOJHOCTBIO BKIIOYATh B CEOsl CONEpiKaHHE
JTAHHOM MPOTrpamMMBbl O (HUBHKE.

B otnenpHBIX Citydasx Kypce (pu3nkm 6a30BOro ypoBHSI MOYKET U3y4daThes B 00bEMe 204
yaca 3a aBa roga obOyudenuss (3 4 B Hememo B 10 m 11 wkmaccax). B stom ciyuae
yBEJIMYHUBAETCs HE MeHee 4eM 110 20 9 pe3epBHOE BpeMsi, KOTOPOE UCHOJIb3YETCsl YUUTEIEM
JUIsT M3Yy4YCHHS BOIMPOCOB, TECHO CBSI3aHHBIX C BBIOPAHHBIM TMpoduiieM OOydeHHs, U
YBEJIMYMUBAETCsl yueOHasl Harpys3ka, OTBOJMMAsi HA M3YyYE€HHE MEXaHUKH, MOJICKYJISIPHOU
GU3MKN W DJIEKTPOAWHAMHUKH, 3a CUET paCIIMpeHUs 4Yncia JIabopaTOPHBIX padoT
HCCIIEIOBATEIILCKOTO XapakTepa U YPOKOB PEIICHUsI KAYSCTBEHHBIX M PaCUETHBIX 3a]1a4.
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COAEPXAHUE OBYUYEHUSA

10 KJIACC
Paznea 1. ®u3zuka v MeTOABI HAYYHOI O MO3HAHUSA

®dusnka — Hayka o npupoxae. Hayunsle MeTOABl NMO3HAHUSA OKPYXKAIOILIEro MHUpA.
Poib skcriepuMenTa ¥ TEOpUH B MIPOLIECCE MMO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PHU3HKE.

MopenupoBanue (U3MUECKUX SIBJIEHUW U TpoleccoB. HayyHble THOOTE3BI.
du3nvecKue 3aKOHBI W TEOPUHU. | paHUIBI TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB.
[IpyHUMII COOTBETCTBHUS.

Ponb u mecto ¢puszuku B GOpMHUPOBAHUM COBPEMEHHOM HAydyHON KapTHHBI MUpa,
B IPAKTUYECKOMN AESITEIILHOCTHU JIFOIEH.
Jemoncmpayuu

Amnanorossie 1 THU(POBBHIE U3MEPUTEIBHBIC MPHUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pa3znea 2. MexaHuka
Tema 1. Kunemamuka

Mexanunueckoe aBuxeHrue. OTHOCUTEIbHOCTh MEXaHUUYECKOT O IBUKeHus. Cucrema
orcu€ra. Tpaekropus.

[Tepememienne, CKOPOCTh (CPEaHsIS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUAIbHOM TOYKH, HMX IIPOCKUHHM Ha OCH CHCTEeMBbl KoopauHar. CrnoxxeHue
MEPEMELIEHUN U CII0KEHUE CKOPOCTEMN.

PaBHOMEpHOE HW PpPaBHOYCKOPEHHOE NpsSAMOJIMHEHHOEe naBkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U NEPEMEIICHUS] MaTEpUAIIbHOM
TOYKH OT BPEMEHH.

CBobOomHoe najieHne. Y CKOpeHrue CBOOOIHOTO TTaJeHUSI.

KpuBonuneitHoe nBuxeHue. J[BHKEHHE MaTepHalbHOM TOYKHU IO OKPYKHOCTHU
C MMOCTOSTHHOM I10 MOJYJIIO CKOPOCTBIO. Y TJIOBAsI CKOPOCTh, JIMHENHAasi CKOpocTh. Ilepron
1 gacToTa oOpamenusi. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue ycTpolcTBa M MPAKTUUYECKOE MPUMEHEHUE: CIHUIOMETp, JIBUXKCHUE
CHapsJ10B, LICITHbIE U PEMEHHBIE TIepeaayH.

Jemoncmpayuu

Mogenp cHUCTEMBI OTCUETA, WJUIIOCTpALUs] KUHEMAaTUYECKUX XapaKTePUCTUK
JIBUKECHUS.

[IpeoOpazoBanue IBMKEHUN C MCTIOJIH30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM NPOCTPAHCTBE.

HabGmronenue paBuKeHHUsT Tena, OpPOLIEHHOrO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Namepenue yckopeHusi CBOOOIHOTO TTaJCHUS.

Hanpasiienne ckopocTy npy ABUKEHNUU 110 OKPYKHOCTH.
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Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yueHrne HEPaBHOMEPHOIO [IBUKCHHUS C LEIbI0 OIPEACICHUSI MIHOBEHHOM
CKOPOCTH.

HccrnenoBanue  COOTHOWICHUS ~ MEXKAY  IIYTAMH, IPOMACHHBIMH  TEJIOM
3a MOCJIEIOBATEIbHBIEC PABHBIE MPOMEKYTKH BPEMEHU PU PABHOYCKOPEHHOM JIBMXKEHUH
C HAYQJIbHOM CKOPOCTBIO, paBHOM HYIIIO.

HN3yueHue NBUKEHUS LIAPUKA B BSI3KOM KU JIKOCTH.

N3yueHne IBMKEHUs Tella, OPONICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

I[Iprnanun orHOcuTenbHOCTH ['amumes. IlepBeiii 3akoH Hprorona. MuepumnanbHble
CHCTEMBI OTCUETA.

Macca tena. Cuma. Ilpunuun cynepno3unmu cui. Btopoit 3akoH HeroToHa
JUIsL MaTepUalIbHOM TOYKH. TpeTuit 3akoH HproTOHA [U1s1 MaTepralibHBIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunabl TpeHusi (MOKOs, CKOJIbXeHUs, kKaueHus). Cuna tpeHus. Cyxoe
Tperue. Cuia TpeHHs CKOJIBXEHHS U cuia TpeHus nokos. Koaddumuent tperus. Cuna
CONPOTUBJICHUS NPU ABMXKEHUU TeJIa B KUIAKOCTH WJIM ras3e.

[TocTynarensHOE U BpamaTelIbHOE NBM)KEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CUJIbI OTHOCUTEJIBHO OCHU BpalleHus. [limedo cuibl. YcioBus paBHOBeECHs
TBEPOIO Tea.

TexHuueckne ycTpoMCTBa U NPAKTUYECKOE MPUMEHEHHE: TTOAIIUITHUKY, IBUKECHHUE
HUCKYCCTBEHHBIX CITyTHUKOB.
emoncmpayuu

SIBrIeHnEe MHEPLUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINUX TEJL.

Bropoii 3akoH HproToHa.

HN3mepenue cuil.

CrnoxeHue cul.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT AepopMarivi.

HesecomocTts. Bec Tena npu yCKOPEHHOM NMOABEME U MAJICHUU.

CpaBHeHHE CHJI TPEHUS ITOKOsI, KAYEHUS U CKOJIbKEHMUS.

VYcnoBus paBHOBecus TBEpAOro Tena. Buasl paBHOBecHs.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomul

N3yueHue nBukeHUs1 Opycka 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B IPY)KUHE U
pe3ruHOBOM OOpa3siie, OT uX AehopMaIifu.

HccnenoBanue yciioBUN paBHOBECHUS TBEPAOIO TEJIA, UMEIOILETO OCh BPAILICHUS.
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Tema 3. 3aKonvl cOXpaneHUus 6 MexXaHuke

Nmnynbc marepuaibHONW TOYKHU (TeJa), CUCTEMbl MaTepUABHBIX TOUeK. MITyiibC
CWJIbl M HM3MEHEHHUE HMITyJibca Teja. 3aKOH COXpaHEHUs HuMIlyjlbca. PeakTuBHOE
JIBUKEHUE.

Pa6ota cribl. MOIITHOCTD CHITBI.

Kunernueckass »sHepruss MarepuajbHOM Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU DYHEPIUU.

[TorenumnanpHas sHeprusi. lloTeHIManbHass >HEPrus yHpyro jaedopMHUpOBaHHON
npyxuHsbl. [loTeHmanpHas 3Heprus Tejia BOJIU3U MOBEPXHOCTH 3eMIIH.

ITorenuunanpHbie U HENOTEHIMANIbHBIE CUJIBL. CBsI3b paOOThI HEMOTEHIIUAJIBHBIX CUJI
C U3MEHEHUEM MEXaHUYECKOM SHEPIUH CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU
DHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

Texnuueckne ycTpolcTBa M IIPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIN [MTUCTOJIET, IBUKEHUE PAKET.
HHemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

[Tepexon MOTEHITUAIBHON YHEPTUH B KWHETUYECKYIO U 0OpaTHO.
Vuenuueckuii sxcnepumenm, nabopamoptvie pabomaui

N3yuyenne abCcoIOTHO HEYIIPYTOro yaapa ¢ MIOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHHUYECKOM >HEpruu Tela
Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznea 3. MonekyasipHas ¢pusnka 1 TePMOAUHAMHUK A
Tema 1. Ocro6blt MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU M HX OMNBITHOE
obocHoBanune. bpoyHoBckoe naBwkenue. Juddysus. Xapakrep IBUKEHUS U
B3aMMOJIEMCTBUS YaCTULl BeliecTBa. MoJienu CTpOeHHs Ta30B, KUIAKOCTEN U TBEPIBIX TEJ
1 O0BSICHEHHME CBOIMCTB BEIIECTBAa HA OCHOBE 3TUX MoJiesiel. Macca u pa3Mepbl MOJICKY.
KomunuectBo BentectBa. [locrosnnas ABorajpo.

TemmoBoe pasBHoBecue. Temmneparypa u e€ usmepeHue. lllkama temneparyp
Llenabcus.

Mogens uaeanbHoro rasza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHUYECKOU
TEOPUU HICATHHOTO ra3a. AOGCONIFOTHAs TeMIIepaTypa Kak Mepa cpeaHell KHUHETHYECKON
SHEPruM TEMJIOBOro JBMKeHUs yacTull raza. lllkana temneparyp KenbBuna. I'a3oBble
3aKkoHbl. YpaBHeHue MeHnaeneeBa—Kmaneiipona. 3akon JlameToHa. WM3omporiecchl
B HJICAJILHOM Tra3e C MOCTOSHHBIM KOJINYECTBOM BellecTBa. | paduaeckoe npeacTaBicHne
HU30IPOIIECCOB: U30TEpPMa, H30X0pa, h300apa.

TexHuueckue yCcTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapomMeTp.
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HHemoncmpayuu

OmnbIThI, TOKa3BIBAIOIINE JTUCKPETHOE CTPOCHHUE BEmIeCTBa, ¢oTorpaduu MOJIEKyI
OpPraHN4YECKUX COCOUHECHUU.

OmnpiTel 110 UG Py3UN KUAKOCTEH U Ta30B.

Mojens OpOyHOBCKOTO IBUKEHUSI.

Mogpens onbiTa IlTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEXMOJIEKYISIPHOI'O B3aUMO/IE€HCTBHUSI.

Mopenb, WUTIOCTpUpPYIOLIas IPUPOIy AAaBICHUS T'a3a Ha CTEHKHU COCy/a.

OnpbIThl, WIUTFOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS UACATBLHOIO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamophsie pabomuol

Omnpenenenne Macchbl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEpPEeHUN 00bEMa
KOMHAThI, JJaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKIY NapaMETPaMH COCTOSIHUS Pa3peXEHHOr o rasa.

Tema 2. Ocroevt mepmooOuHamMuKu

Tepmonunamuyeckass cucremMa. BHYTpeHHsII »JHeprusi TEpMOAUHAMUYECKOU
cucTteMbl U criocoObl e€ m3MmeHeHus. KonmuecTBo Temuiorsl U paborta. BHyTpeHHss
SHEpPrusi OJHOATOMHOI'O MJE€aJbHOIO raza. Buasl Temonepenayu: TEMJIONPOBOIHOCTS,
KOHBEKIIUs, W3JIydeHHE. Y AelbHas TEIUIOEMKOCTh BellecTBa. KoJMYeCcTBO TENIOThI
IIpU TEIIonepeaaye.

ITonsaTue 06 anuadbaTrHom mnporecce. [lepBriit 3akoH TepmonuHamuku. [Ipumenenne
MEepBOr0 3aKOHa TEPMOJAMHAMMKHM K H3ompoueccaMm. ['paduueckas wmHTepriperanus
paboThI Taza.

Bropoii 3akon TepmoanHamMuku. HeoOpaTUMOCTh POLIECCOB B TIPUPOJIE.

TerutoBeie Mammusbl. [IpuHUHNBL AelcTBUS TEIUIOBBIX MamuH. [IpeoOGpasoBanus
SHEPTruH B TEIUIOBBIX MamuHax. KoadduimenT none3Horo AelicTBUS TEMJIOBOI MAIlIMHBL.
[ukn KapHo m ero xo3¢PUIMEHT MOJE3HOTO NEHCTBUS. DKOJOTHYECKHE IPOOIEMBI
TEIJIODHEPreTUKU.

TexHuueckrne ycTpoHCcTBa U MPAKTUYECKOE NIPUMEHEHHUE: IBUraTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jemoncmpayuu

3MeHeHne BHYTpEHHEH >HEpPryuM Tejla IPU COBEPIICHUH PadOThI: BBUIET MPOOKHU
3 OYTBUIKH TI0JT ICHCTBUEM CXKATOTO BO3JyXa, HarpeBaHue 3(upa B JaTyHHOU TPYyOKe
IMyTEM TpeHUsl (BUJICOAEMOHCTpALIMA).

3MeHeHne BHYTpEHHEH YHEpruM (TeMIIepaTypsl) Tejla Py TeIIonepeaaye.

OmnpbIT 10 a1MadaTHOMY PACIIMPEHHIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHHUBOM).

Mopnenn mnapoBod TYpOWHBI, ABUTATENs] BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO
JIBUTATEIA.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomeol

HN3mepenne yaenpHONU TEINIOEMKOCTH.
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Tema 3. Acpecamnsie cocmoanua eeuwjecmea. Dazoevie nepexoonl

[TapooOpazoBanne u KoHzaeHcamus. Vcrmapenune u kKuneHwe. AOCOMIOTHas U
OTHOCHUTEIbHAsI BJAXHOCTh BoO3ayxa. HaceiueHHsli mnap. VYaenbHas TeEIUIoTa
mapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT JaBIICHUS.

Teépnoe tenmo. Kpucrammmueckue v amopdHble Teiaa. AHU3OTPOINUS CBOWMCTB
kpuctaminoB. JKuakue kpuctaiuibl. CoBpemMeHHble Marepuanbl. [lnaBienwe wu
KpUCTaJUIM3auMs. Y iedabHas TerioTa miasienus. Cyonumanus.

YpaBHEeHUE TerIoBoro 6ajaHca.

TexHuueckre ycTpoicTBa U NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUU TMOJYYEHHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HAHOMAaTEepPHUAIOB, 1 HAHOTEXHOJIOTUH.

Hemoncmpayuu

CBolicTBa HaCBIIIEHHBIX TAPOB.

Kunenue npu noHMKEHHOM JIaBJICHUM.

Crioco6bI U3MEPEHHUs! BIIAXKHOCTH.

Habmronenne HarpeBaHus U TUIaBICHUS KPUCTAIUIMYECKOTO BEIISCTBA.

JleMOHCTpalusi KpUCTaJJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HN3mepenne OTHOCUTENIbHON BIIQXKHOCTU BO3/1yXa.

Pa3nen 4. DiekTpoanHaAMUKA
Tema 1. dnekmpocmamuka

OnexkTpu3zauusl Ted. DIEeKTpuyeckui 3apsa. J(Ba BUAa AJIEKTPUUYECKUX 3apsiIOB.
[IpoBOAHUKH, NUAJIEKTPUKUA W HOITYNPOBOAHUKHU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsiaa.

BzaumopeiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3JIEKTpUYECKUN 3apsif.
OnekTpudeckoe nosue. Hanpsyk€HHOCTH 3neKTpuyeckoro nois. [lpuHuun cynepno3nunu
AJIEKTPUUYECKUX nose. JINHuU HanpsHKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PaGora cun snexkrpocrarmueckoro mossg. Ilorennuan. Pa3HOCTH NOTEHIIUAJIOB.
[IpoBOIHUKM W JUIIEKTPUKU B BJEKTPOCTATHUECKOM TioJie. Jluanektpuueckas
IIPOHUIIAEMOCTb.

OnekTpoéMkocTtb. KonaeHcaTtop. OJIEKTpOEMKOCTh IMUJIOCKOrO KOHAEHcCATopa.
DHeprus 3apsHKEHHOro KOHJIeHcaTopa.

TexHuueckne yCTpPOWCTBA UM IPAKTUYECKOE IIPUMEHEHHUE:  3JIEKTPOCKOI,
DJIEKTPOMETP,  JJEKTPOCTATHUECKasl  3aluTa,  3a3eMJIEHHE  DJIEKTPOIPUOOpPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyMHbIN IIPUHTED.

Hemoncmpayuu

Y cTpoiicTBO U IPUHLIMI AE€HUCTBUS 3JIEKTPOMETPA.

BsanMmopnencTBrue Ha3JIEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE T10JI€ 3aPSKEHHBIX TEl.

IIpOBOJITHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaThudecKas 3aliuTa.
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JMAJIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTBb JJEKTPOEMKOCTH IIJIOCKOIrO KOHIAEHCATOpa OT MJIOLIAAW IUIACTHH,
paccTOSIHUS MEKIAY HUMH U TUJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsi)KEHHOI0 KOHAEHCcaTopa.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomeol

HN3mepenne 2i1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstit snekmpuueckuit mok. Toxku 6 paznuunsix cpeoax

DNEKTPUYECKUIN TOK. Y CJIOBUSI CYIIIECTBOBAHMUS IJIEKTPUYECKOr0 TOKA. MICTOUHUKHN
Toka. Cuna Toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa Juist yuacTKa LEIu.

DJEKTPUYECKOE  CONPOTHUBIIEHHUE.  YJIEIbHOE  CONPOTUBJICHHME  BEIECTBa.
[locnenoBarenbHOE, TapaICIbHOE, CMELIAHHOE COEAUHEHUE TPOBOTHUKOB.

Pabota anextpuueckoro Toka. 3akoH Jxoymns—JIeniia. MOIIHOCTh 3JIEKTPUYECKOTO
TOKA.

DNEKTPOABMIKYIIAsl CUJIa U BHYTPEHHEE COINPOTUBIICHME MCTOYHHMKA TOKA. 3aKOH
Owma ay1s1 moTHOM (3aMKHYTOM) 3eKTprudeckor nenu. KopoTkoe 3aMbIKaHUeE.

OJNEeKTpPOHHAsT NMPOBOAMMOCTb TBEPABIX METAJLUIOB. 3aBUCHUMOCTb CONPOTHUBIICHUS
METAIOB OT TemIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJEeKTpUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

ITonmynipoBoguuku. CoOCTBEHHAsI M MPUMECHAsI TPOBOAUMOCTD IOJTYITPOBOTHUKOB.
CsoiicTBa p—Nn-nepexozaa. [lonynpoBoaHUKOBBIE TPUOOPHI.

DJNEeKTPUYECKUN TOK B PaCTBOpPAaX M pacIjiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHIECKAS
JHUCcoLUanusi. DJIEKTPOJIU3.

OnekTpuyeckuil Tok B razax. CaMoOCTOSITENbHBI U HECAMOCTOSITEIbLHBIN pa3psil.
Momnus. [1na3ma.

TexHuueckrue ycTpoHcTBa M MPAKTUYECKOE NMPUMEHEHUE: aMIEPMETP, BOJIBTMETP,
peocTaT, UICTOYHUKH TOKa, 3JIEKTpOHArpeBaTebHble NTPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
NpuoOOpbl, TEPMOMETP  COINPOTHUBIICHUS, BAKyYyMHBIH MO, TEPMHUCTOPHI U
(hoTope3ncTOpsl, MOTYIPOBOTHUKOBBIN MO, rajibBaHUKA.

Hemoncmpayuu

M3mepenue cuiibl TOKa U HaIIPSIKEHUS.

3aBUCHUMOCTB COIPOTUBICHUS HUJIMHIAPUIECKUX TPOBOIHUKOB OT JJIMHBI, IIJIOIIAIU
IONEPEYHOr0 CEYEHUs U MaTepuaa.

CMenraHHOe COeIMHEHNE ITPOBOIHUKOB.

[Ipsamoe  u3mepeHue  IIEKTPOABHXKYIIEM  cuibl. KopoTkoe  3aMbIKaHHUE
rajilbBAHUYECKOT' O 3JIEMEHTA U OL[€HKA BHYTPEHHErO CONPOTUBIICHUS.

3aBUCHUMOCTBH CONPOTUBIIEHUSI METAJJIOB OT TEMIEPATYPHI.

I[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoi paspsii 1 IpOBOAUMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/1A.
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Yuenuueckuii sxcnepumenm, irabopamophsie pabomol

N3ydueHne cMemaHHOro COeTUHEHUS PE3UCTOPOB.

M3mepenne SIIEKTPOABMIKYIIEH CHJIBI HWCTOYHHKA TOKAa W €ro BHYTPEHHETO
COITPOTHBJICHHUSI.

HaGmronenne siexkTpomsa.

Me:knpeaMeTHblIe CBSI3H

N3yuenne kypca pusuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIECTBISETCS C YIETOM
COJICPKATEIBbHBIX MEXKITPEAMETHBIX CBSI3EH C KypcaMU MaTEeMaTHUKH, OWOJIOTHHM, XUMUH,
reorpacduu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsamus, CBSI3aHHBIE C MW3YYEHHEM METOJIOB HAy4YHOI'O
TO3HAHMWS: SIBIICHUE, HAYYHBIN (aKT, THIIOTE3a, PU3NISCKAsT BEIIMUYMHA, 3aKOH, TCOPHUSI,
HaOII0ICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJEIb, U3MEPECHUE.

Mamemamuxka: pelnieHUE CUCTEMbl YpaBHEHHUH, JUHEWHas ¢QyHKIUWs, napadora,
runepooa, nx rpauKu U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUHU: CUHYC, KOCUHYC,
TAHTEHC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKJAECTBO, BEKTOPHl U WX
IIPOEKILIMH Ha OCU KOOPJMHAT, CJIIO)KEHUE BEKTOPOB.

buonocus: mexaHWdeckoe IBWXKCHHE B JKUBOW mipupoae, Auddys3us, ocmoc,
TEIUIOOOMEH JKHBBIX OPraHu3MOB (BHIBI TEIUIONIEpPEIadd, TEIUIOBOS pPAaBHOBECHE),
BJIEKTPUYECKHUE SIBIIEHUS B )KUBOW IIPUPOJIE.

Xumus: NUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHHME aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHASI Macca, TEIUJIOBBIE CBOMCTBA TBEPABIX TEJ, KHUJIKOCTEU U Ta30B,
AJIEKTPUYECKHE CBOMCTBA METAJLJIOB, DJICKTPOIUTHYECKAs JUCCOIMAIINS, TallbBAHUKA.

Teoepaghus: Bna>xxHOCTH BO3/1yXa, BETPbI, OapoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUE IBHKCHHUH C WCTOJIB30BAHMEM MEXAaHU3MOB, YYET
TpPEeHUs] B TEXHUKE, TOAIIMITHUKH, HWCIIOJL30BAaHUE 3aKOHA COXPAHEHUS HMIIyJIbCca
B TEXHHUKE (pakera, BOOOMET U JAPYTrue), ABUTaTeIb BHYTPEHHErO CTrOpaHUs, MapoBas
TypOuHa, OBITOBOH XOJOAWILHUK, KOHIHUITHOHED, TEXHOJIOTHH TTOJTyYCHHST COBPEMEHHBIX
MaTepuasioB, B TOM YHMCJIE HAHOMAaTEepHAJIOB, U HAHOTEXHOJIOTHH, DJICKTPOCTaTUYECKas
3amuTa, 3a3eMJICHUE AIIEKTPOIPUOOPOB, KCEPOKC, CTPYWUHBIH MIPUHTED,
AJIEKTPOHArpeBaTEIIbHBIE IPUOOPHI, IIEKTPOOCBETUTEIbHBIC MPUOOPHI, TaTbBaHUKA.

11 KJIACC
Pa3nen 4. DiekTpoanHaMuKa
Tema 3. Maznummnoe none. I1eKmpoOMaZHUMHAA UHOYKYUA

I[TocTtositHHBIE MarHuThl. B3ammonencTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nose. Bekrop MarHWUTHOM WHAYKOWHU. [IpUHIMD Cyneprno3uuuMy MarHUTHBIX IOJIEH.
JImHMKM MarHuTHOM MHAYKIIMK. KapTrHa TMHUNA MarHUTHOM MHAYKIIUY TTOJISI IIOCTOSIHHBIX
MarHuTOB.

MarsauTHoe 1oJjie IPOBOJHUKA ¢ TOKOM. KapThHa NUHUN MHAYKIIMU MarHUTHOTO
MOJISI AJTMHHOTO MIPSIMOTO MPOBOIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIII KU
¢ TokoM. OnibIT Dpcrena. Bzanumonencreue npoBOJAHUKOB C TOKOM.
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Cuna Amnepa, €€ MOAyIb U HallpaBJICHUE.

Cuna Jlopenna, e€ moaynb W HampaBieHHE. J[BH)KeHHE 3apsKEHHOM YacTUIIbI
B OJTHOPOJHOM MarHUTHOM TioJie. Pabota cusbl JlIopenia.

SIBrIeHME DIIEKTPOMArHUTHOM MHAYKIMH. 1IOTOK BEKTOpa MAarHUTHOW WHIYKIIHUH.
DJIEKTPOABIIKYIIAST CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMAarHuTHON UHAYKIUK Dapajesi.

BuxpeBoe  ajekTpuueckoe  moJie.  OJJEKTPOJABMXKYIIAass CcUjJa  HWHAYKUIHUU
B MPOBOJIHUKE, IBMKYILIEMCS MTOCTYMATEIbHO B OJTHOPOJHOM MarHUTHOM MOJIE.

[TpaBuiio Jlenua.

NHAYyKTUBHOCTD. SBnenue CaMOWHIYKIIWH. DIEeKTPOABMKYIIAS cuia
CaMOWHAYKIIUH.

DHeprusi MarHUTHOTO MOJISI KaTYIIKHA C TOKOM.

DNeKTpPOMarHuTHOE TMOJIe.

TexHuueckrue ycTpoicTBa M IMPAKTUYECKOE NPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
3IEKTPOMATHUTHI, AJIEKTPOJABUTATENb, YCKOPUTEIHN AJIEMEHTAPHBIX  YaCTHII,
WHAYKIIUOHHAS ME€Yb.

HHemoncmpayuu

OmnpIT DpcTena.

OTKJIOHEHHUE BJIEKTPOHHOI'O ITyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMU MAarHUTHOTO T10JIS.

B3aumopeiicTBre AByX IIPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JencTBue cuibl JIopeH11a Ha HOHBI AJIEKTPOJINTA.

SIBneHne 31€KTPOMarHHTHOW UHIYKIIHUH.

ITpaBuno Jlenna.

3aBUCUMOCTDh DJJIEKTPOJABUKYIIIEH CHIIbI HMHAYKLIUUA OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBnenre cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomul

HN3yyeHne MariuTHOTO NOJIsl KATYIIKHU C TOKOM.

HccrnenoBanue 1elCTBUS NOCTOSTHHOIO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue siBjaeHUs 3JIEKTPOMAarHUTHON UHAYKIIUH.

Paznea 5. KosieOanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbLE KOJ1€0AHUA

KonebarenpHast cucrema. CBOOOIHBIE MEeXaHUUYECKHE KoJiebanus. ['apMoHnYecKue
konebanus. Ilepuona, yacrora, ammuuryaa u ¢aza kosebanuid. [IpyKMHHBIA MasTHUK.
MaremaTH4ecKMii MasTHHUK. YpaBHEHHE TapMOHWYECKHX KojeOanuil. [IpeBpamenue
SHEPTUU MPHU TAPMOHUYECKHUX KOJICOaHUSX.

KonebarenbHbiit KOHTYp. CBOOOIHBIE AJICKTPOMAarHUTHBIE KOJIEOAHUS B UCAUTHHOM
KoJieOaTeIbHOM KOHTYpEe. AHAJIOTHS MEXKIY MEXaHWYECKUMH M DJIEKTPOMAarHUTHBIMH
koneObanusimu. Dopmyna TomMcoHna. 3aKOH COXpaHEHHsI DHEPruud B UJI€ATbHOM
KOJ1e0aTeIIhHOM KOHTYPE.
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IIpencraBnenne o 3aryxaromux KojeOaHUsAX. BBIHYyXIEHHbIE MEXaHUYECKHUE
kosiebanus. Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMarHuTHbIE KoieOaHusl.

Ilepemennbiii Tok. CUHYCOMIAJIbHBIN NTEPEMEHHBINA TOK. MOIIIHOCTh IEPEMEHHOIO
TOKA. AMIUTMTYJTHOE U JEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpauchopmarop. IlpomsBomacTBo, mnepegadya ©W  TOTPeONICHHUE BISKTPUUECKON
SHEPruM. OKOJIOTUYECKHE PHUCKH TIpU TMPOU3BOJACTBE »diieKTposHepruu. KymnbTypa
HCIOJIB30BAHUS IJIEKTPOIHEPTUN B ITOBCEHEBHOM KU3HU.

TexHuueckne ycTpoHcTBa M MPAKTUYECKOE IIPUMEHEHUE: DIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUHU 3JIEKTpoIiepeiay.
HHemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOaTelbHOM CUCTEMBbl (TPY>KUHHBIM WU
MaTeMaTU4YECKUI MasiTHUK).

Habrotenne 3aTyxaronmx KoJicOaHui.

HccrmenoBanre CBOMCTB BhIHYKICHHBIX KOJICOQHUH.

Habntonenue pezonaHnca.

CBOOOHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuwiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa W HaOpsDKEHUsT OT BPEMEHH)
JJISL DJIEKTPOMArHUTHBIX KOJIE€OaHUH.

Pesonanc 1npu  mocieqoBaTeIbHOM — COCAWHEHUH  PE3UCTOpa,  KaTYIIKHU
WHAYKTUBHOCTH U KOHAEHCATOpA.

Mogenp TUHUM JIEKTpOoNEpeENadn.
Yuenuueckuit sxcnepumenm, nabopamophsie pabomuol

HccnenoBanne 3aBUCMMOCTH TIEpHOIa MaJIbIX KOJICOAHHUH rpy3a Ha HUTH OT JJIUHBI
HUTHU U MACCHI Ipy3a.

HccnenoBanne nepeMEHHOIO0 TOKAa B LIENM M3 IOCJEIOBATEIBHO COEIUMHEHHBIX
KOHJIEHCATOpa, KaTYILIKU U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 80IHbL

Mexanuueckne BOJIHBI, ycinoBus pacnpoctpaHeHusa. Ilepuon. Ckopocth
pacnpocTpaHeHus U JyInHa BosIHbI. [lonepeunsie u mponosbHble BoJHbL. MHTEpdepeHus
U TU(ppaKLIUsd MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DJNEeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3JIy4YEHHUs 3JJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opumenranusi BektopoB E, B, vV B snmekTrpomarnutHoii BosHe. CBoiicTBa
SJICKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, NpeJIOMJIEHUE, ToJsapu3anus, Audpaxius,
naTepPepenmus. CKOpOCTh AJIEKTPOMArHUTHBIX BOJTH.

[Ilkama 5>7EKTPOMArHUTHBIX BOJH. IIpUuMeHeHMe 3IEeKTPOMArHUTHBIX BOJH
B TEXHHUKE U OBITY.

IIpyHIMIIBI paguOCBA3U U TEIEBUACHU. Pagronokanus.

DJEKTPOMarHuTHOE 3arpsi3HEHNUE OKPYKAIOILIEH CpeJibl.

TexHuueckre yCTpOHCTBA M  MNPAKTUUYECKOE€ NPHUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPAa3ByKOBasi JHMAarHOCTUKa B TEXHUKE MW MEIHULWHE, pajaap,
paauonpuéMHUK, TEIEBU30P, aHTeHHa, TesieoH, CBY-nieusn.
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Jlemoncmpayuu

OO6pa3oBaHHe U pacIpOCTPAHECHUE MONEPEYHBIX U MTPOAOIBHBIX BOJIH.

Konebmtomeecs Teno Kkak UICTOYHUK 3BYKa.

HaGnronenue oTpaxeHus U TIPEIIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue narepdepeHiinu u Audpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOW M YaCTOTOM
KoJIeOaHUH.

HccnenoBanne CBONMCTB 3JEKTPOMArHUTHBIX BOJH: OTpPa)KEHHUE, MPEIOMIICHUE,
noJisipy3anysi, 1udpakuus, UHTepPepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpasMonnHerHOE paclpOCTpaHEHUE CBETA B OJJTHOPOIHOU
cpexne. JIyu cBera. ToueyHbIl HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBl OTpakeHHs cBeTa. IlocTpoeHne u300pakeHU
B IJIOCKOM 3€pKalle.

[Ipenomnenue cBera. 3aKOHBI NPEJIOMJICHUS CBeTa. AOCOJIIOTHBIM MOKa3aTellb
npeiaomieHusa. llomHoe BHyTpeHHee orTpaxkeHue. IIpenenbHbBId  yroja IIOJIHOTO
BHYTPEHHET' O OTPAYKCHHUS.

Hucnepcus ceeta. CloXHBIN cocTaB Oenoro ceeta. L{Ber.

CoOwupatrone n paccemBaroniue JuH3bl. ToHKas nuH3a. POKYCHOE PaCCTOSIHUE
onTUYecKas cuila TOHKOW JuH3bl. llocTpoeHue wn300pakeHMl B coOuparomux u
paccenBaromux JuH3ax. @opmysia TOHKOU JIMH3BIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30H.

[Tpenensr npUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.

BonnoBast ontuka. Mutepdepenuns cBera. KorepeHTHbIE UCTOYHUKHU. Y CIOBHUS
HaOMIO/IEHUsT MaKCUMYMOB W MHUHHUMYMOB B WHTEP(EPEHIIMOHHOW KapTHHE OT ABYX
CHH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa ceera. [Audpakmuonnas pemérka. YcioBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IPH 11aJIEHUH MOHOXPOMATUYECKOIO CBETAa HA TU(PPAKIIUOHHYIO PEIIETKY.

INonapuszauus ceera.

TexHu4ecKkre ycTpolCTBa U MMPAKTHYSCKOE MPUMEHEHHUE: 0YKH, JIyTa, (hoToanmapar,
MPOEKIMOHHBIN anmapar, MUKPOCKOII, T€JIECKOM, BOJIOKOHHAsI ONTHKA, AU(PpaKIIMOHHAS
peETKA, TTOJISIPOUL.

Jlemoncmpayuu

[IpsaMonuHENHOE  pacnpoOCTpPaHEHUE, OTPAKECHUE W I[PEJIOMIICHUE  CBETA.
OnTnueckue npuoopskl.

ITonHoe BHyTpeHHEE oTpakxeHue. Mozens cBeToBOIA.

HccnenoBanue CBOWCTB N300pakeHUM B JIMH3AX.

Mopenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6roienne natepdepeHIInu CBeTa.

Hab6monenue nudpakium cBera.

Habmronenue nqucriepcun cBera.
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[Tonyuenue criekTpa ¢ TOMOLIBIO TPU3MBI.
[TonydyeHnne cekTpa ¢ MOMOIIbI0 TUPPAKITMOHHON PEIIETKH.
Ha6mronenne moysipu3anuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomowi
HN3mepenue nmokaszaressi MPeIOMIIEHUS CTEKJIA.
HccnenoBanue CBOWCTB N300pakeHUM B JIMH3AX.
HaGnronenue nucrnepcuu cBeta.

Pasznesn 6. OcHOBBI cienuAJILHONA TEOPUN OTHOCUTEJIBHOCTH

I'panniuel NpUMEHMMOCTH KJIACCMYECKOM MexaHuKH. llocTynaTel crienuanibHOU
TEOPUHU OTHOCUTEJIbHOCTH: HWHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIAN OTHOCUTEIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHHWE BPEMEHU U COKpAIEHUE
JUIVHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C PHEPIrUEN U UMITYIBCOM PEJISITUBUCTCKOM YaCTHUIbl. DHEPTUs HOKOS.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemenmovl K6AHMOEOU ONMUKU

®ortonbl. Gopmyna Ilnanka cBa3u 3HEpPruu (HOTOHA C €ro YacTOTOM. DHEPrus u
UMNyJbC (GOTOHA.

OtkpeiTe u uccnenoanue ¢orodpdpexra. Ombitel A.I'. CroneroBa. 3aKOHBI
dboroadpdekra. VYpaBHenue OunHmTEeMHA 181 ¢doroddpdekra. «KpacHas rpaHuLIa»
dotorpdexra.

Jasnenune ceera. OnbiTel [1.H. JleGenena.

XHUMHUYECKOE JEHCTBHE CBETA.

TexHuyeckne yCTpPOWCTBA W TMPAKTHYECKOE TIPUMEHEHHE: (POTOIIEMEHT,
(otoaTyuk, coaHeuyHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

Dot03(heKT Ha YCTaHOBKE C IIMHKOBOM TIACTHHOMA.

HccnenoBanue 3aKkoHOB BHEHIHET 0 (poTtodaddekra.

Cseronuon.

ComaeyHnas Garapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnbiTel Pesepdopnma mo paccesHHUIO 0-4aCTHII.
[TInanerapuas moaens aroma. [loctynarsl bopa. M3nyuenue u normiomieHue (poTOHOB IpU
IEPEX0/I€ aTOMAa C OAHOI'0 YPOBHS dHEPrUuM Ha Apyroil. Buasl ciektpoB. CeKTp ypOBHEN
SHEPruM aTomMa BOIOpOa.

BonHoBbie cBoiicTBa uyactull. Bosnbl ae bpoisi. KopnyckysipHO-BOJIHOBOM
IyaJIn3M.

CIIOHTaHHOE M BBIHYKJEHHOE U3JIy4YEHHUE.

TexHuueckue yCTpONMCTBA U IPAKTUYECKOE MPUMEHEHUE: CHEKTPaJIbHbIM aHaJN3
(cmekTpockon), Ja3ep, KBAaHTOBBIA KOMITBIOTED.
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Jlemoncmpayuu
Mopens onbita Pezepdopna.
OmnpeneneHue NJIMHBI BOJIHBI Jla3epa.
Habmronenne nmHeHYaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.

Yuenuueckuit sxcnepumenm, nabopamopmsie pabomul
HaGmonenue nuHelyaToro cnexkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CJIOKHOCTh CTpoeHus sapa. OTKpeITHE
pannoaktuBHOCTH. OmBITEI Pe3epdopma mo ompenesieHuo cocTaBa paguOaKTUBHOTO
n3nydenusi. CBoiicTBa anb(a-, 6era-, raMMa-u3aydeHus. BiusiHue paanoakTHBHOCTH Ha
’KUBBIE€ OPraHU3MBbI.

OTkpeiTHE TIpOTOHA U HeWTpoHa. Hykinonnas wMoxpens sapa [eizenOepra—
HMBanenko. 3apsig sapa. MaccoBoe uucio sapa. M30Tornsl.

Anbda-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacnajn. ['amMa-u3IydeHue.
3aKOH paJOaKTUBHOIO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siape. SnepHsie cuibl. Jledekt macces siapa.

Snepnsble peakunu. JleneHue v CUHTE3 AAEP.

SnepHsiii peaktop. Tepmosiaepusiii cunTe3. [Ipobiembl U MepCreKTUBHI sJIEPHON
SHEPreTUKU. DKOJIOTMYECKUE aCleKThl SIACPHON YHEPreTUKU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtoap! HaOIIOIEHUS M PETUCTPALUM JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIe B3auMOAeUCTBUsI. ENMHCTBO Du3nyueckoi KapTUHBI MUpA.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHUE: I03UMETp, Kamepa
Busnbcona, siaepHbIil peakTop, aToMHast bomoa.
HHemoncmpayuu

CyéTYnK MOHU3UPYIOLINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamophsie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM doTorpadusim).

Pasznea 8. JiieMmeHTBI acCTPOHOMUH M ACTPOPU3UKH

Otanbl pa3BUTUA acTpoHOMUH. [IpukiagHoe W MHUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHUHM.

Bun 3BE3nH0r0 HeOa. Co3Be3nusi, sipkue 3BE3/1bI, TNIAHETHI, UX BUJUMOE TBUKCHUE.

ConHeuHast cucTeMa.

Conuue. ConHeuyHass akTUBHOCTh. MlcTounuk sHeprun ColiHIa U 3BE€31. 3BE3bI, UX
OCHOBHBIE XapaKTEpUCTUKU. JlnarpaMma «CIEeKTpaJIbHbIN KJIacC — CBETUMOCTBY». 3BE3bI
IJIaBHOM IMOCJIEN0BATEILHOCTH. 3aBUCUMOCTE «MAacca — CBETUMOCTD» JUIS 3BE3]1 IIaBHOM
MOCJIeAOBaTeNIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHbIE NPEACTaBICHUS
O MPOUCXOXKACHUU U dBoJItoIK ConHIla U 3BE3/. DTanbl )KU3HU 3BE3]I.

Muneunsiii [yt — Hamia ["anaktuka. Ilonoxxenue u geuxkenne Connua B ['anakTuke.
Tunel ranmakTuk. Paguoranaktuku u xkBazapbl. YEpHBIE ABIPHI B siipax rajlaKkTHK.
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Bcenennas. Pacmupenune Bceenennoii. 3axkon XaOOma. Pas3Oeranue rajakTHK.
Teopus bonbmioro B3peiBa. PemkroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnanie mpo6aeMbl aCTPOHOMHUH.
Yuenuueckue nabnooenusn

HaOntonenuss HEBOOPYXEHHBIM TIJ1a30M C HCIOJIB30BAHHMEM KOMIIBIOTEPHBIX
MPUJIOKEHUM JUUTS OTIPEICIICHUS] TIOJIOKEHHSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be311s1 CEBEPHOro Moaymapus 1 sipKue 3BE31bL.

Ha6mronenns B Teneckorn Jlynasl, mimanet, Maeunoro ITytun.

O0o0maroniee MOBTOPEHUE

Ponp pu3nku 1 acTpOHOMHUU B SKOHOMHUYECKOW, TEXHOJIOTHUYCCKON, COIUAITLHON 1
ATUYECKON cdepax AesITEeIbHOCTH YEeJIOBEKa, POJIb W MECTO (PU3UKH M aCTPOHOMHUH
B COBPEMEHHOW HAYYHOW KapTHHE MHUpPA, POJIb (PU3UUECKON TEOpUU B (POPMUPOBAHHUH
MpeAcTaBiIeHU O (U3NYECKON KapTHHE MHpa, MECTO (PU3MUYEecKOW KapTUHBI MHUpa
B 00IIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABICHUI O TIPUPOJIE.

MesknpeaMeTHbIe CBSI3H

Nzyaenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiracce ocymiecTBIsSeTCS C y4ETOM
CoJiepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMy MaTeMaTUKH, OUOJIOTUHU, XUMUH,
reorpadvil ¥ TEXHOJIOTHH.

Meoswcnpeomemnvie nowamus, CBSI3aHHBIE C HM3Y4YEHUEM METOJIOB HAY4YHOI'O
TO3HAHUS: SIBIICHUE, HAYIHBIA (aKT, TUTIOTE3a, (U3ndecKas BEIIMYWHA, 3aKOH, TECOPHSI,
HaOJI0JIeHNE, SKCIEPUMEHT, MOJIETMPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIIMU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXJECTBO,
BEKTOPbl M HUX IPOEKIHHW HA OCH KOOPJAMHAT, CII0KEHHUE BEKTOPOB, IPOU3BOIHBIE
SJIEMEHTapHBIX (DYHKIWI, MPU3HAKKU NOA00MS TPEYTOJHHUKOB, OINPEIEIICHUE TUIOIA TN
TUIOCKUX GUryp U o0bEMa Tel.

Buonoeus: rnexkrpuueckue sIBJICHUS B )KUBOW MPUPOJIE, KOJeOaTeIbHbIE TBUKXCHUS
B JKMBOW IIpUPOJE, ONTHYECKHE SBJICHUS B JKUBOM IPUPOJE, ACUCTBUE paavalliu
Ha JKMBbBIE OPraHU3MBbl.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasl CTPYKTypa TBEPABIX TeEJ,
MEXaHU3Mbl 00pa30BaHUsl KPUCTAJUINUYECKON pelIETKHU, CIIEKTPaIbHbIN aHaAJIN3.

Teoepaghus: MarHUTHBIE TONIOCAa 3€MIIM, 3aJI€KW MAarHUTHBIX Py, (porochEMka
3€MHOM MTOBEPXHOCTH, MPEICKa3aHNE 3eMJIETPSICEHUM.

Texnonoeus:  JTUHUUA  DJIEKTpOIIEpenay, TIE€HEparop MNEPEMEHHOIo  TOKa,
3JIEKTPOJABUTATENb, MHAYKIIUOHHAS I1€4b, pajaap, PaJUONPUEMHUK, TEIECBU30P, AHTEHHA,
tenepon, CBYU-meyb, NOpOEKIMOHHBINA amnmapaTr, BOJOKOHHAsi OINTHKA, COJIHEYHAs
Oarapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHET O OBIIIEI'O OBPA30OBAHUA

OcBoenne yuyeOHoro mpeaMera «®Pusznka» Ha YPOBHE CpeaHero oOIero
obpa3zoBaHusi (0a30BBIII ypPOBEHB) JOHKHO OOECHEUUTh JOCTHIXKEHUE CIIEIYIOIINX
JIMYHOCTHBIX, METAIIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JUYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHMsI yueOHoro mnpeaMera «Duszuka» HJOJDKHBI
OTpakaTb  TOTOBHOCTb W  CHOCOOHOCTH  OOydaroluxcsi  PYKOBOJCTBOBATBHCS
cpopMupOBaHHOM BHYTpPEHHEH MO3UIMEN JUYHOCTH, CHUCTEMOHl  LIEHHOCTHBIX
OpUEHTAIUI, TO3UTUBHBIX BHYTPEHHUX YOECKIEHUNH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM
LIEHHOCTSIM POCCUMCKOro OOIIECTBa, pAaCIIMPEHHE >KU3HEHHOI'O0 OINbITa U OIbITA
NESITEIbHOCTH B MpPOILECCe peaM3allid OCHOBHBIX HAIPABJIEHUM BOCHUTATEIBHOMN
JEeSITeIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUSI:

c(pOopMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIMUA OOydJalomerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOr0 00IIEeCTBA;

NPUHATHE TPaaIUIIMOHHBIX 00IIIeYeIIOBEYECKIX T'YMaHHUCTUYECKHUX U
JIEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpEcCaxX TI'PakIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYINPaBICHUU B 00pa30BaTEIbHON OpraHU3alu;

YMEHHE B3aUMOJEHCTBOBATh C COLUAIBHBIMA MHCTUTYTaMH B COOTBETCTBUH C HUX
(GyHKIMSIMH 1 Ha3HAYCHHUEM,

TOTOBHOCTH K TYMAHUTApPHOU 1 BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPUOTHYECKOr 0 BOCIUTAHMSL:
c(pOpMUPOBAHHOCTH POCCUMCKON Ipa’kAaHCKONW UJIEHTUYHOCTH, TaTPUOTU3MA;
LIECHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUYKECHUSIM
POCCUMCKUX YyU4E€HBIX B 00JIACTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIM TAHMSI:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTIOBEJICHUS,

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUs,
OpPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTU, B TOM YHCJIE B
JIEATEIbHOCTH YUYEHOTO;

OCO3HaHWE JINYHOTO BKJIaJla B IOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCITUTAHMSI:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas 3CTETHKY HAYYHOTO TBOPYECTBA,
npucyiiero Gu3nueckon HayKe;
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5) Tpy10BOr0 BOCIIMTAHMS:

WHTEpPEC K pa3IudHbIM cepam MmpodecCHOHATBHON JIEATEIIBHOCTA, B TOM YHCIE
CBsI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oymyliei
poeCCHU U PEATM30BBIBATh COOCTBEHHBIC )KU3HCHHBIC TUIAHEI,

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U caM00o0pa30BaHUIO B 001acTH (PU3UKU
Ha OPOTSIKEHUH BCEU JKU3HU;

6) IKOJIOrH4eCKOro BOCIIMTAHUSA

c(popMHUPOBAHHOCTH PKOJIOTHIECKON KYJIbTYpPhl, OCO3HAHHE IITIO0ATTBHOTO XapaKTepa
AKOJIOTMYECKUX MTPOOJIeM;

IUJJAHUPOBAHUE M OCYIIECTBJICHHUE JICUCTBUM B OKPYKAIOLIEHM Cpele Ha OCHOBE
3HAHMS LIEJIeN YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenue onbiTa AEATEIBHOCTHA 3KOJOTMYECKOW HANpaBI€HHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUN 110 (DU3HKE;

7) IEHHOCTH HAYYHOI' 0 MO3HAHUA:

cpopMUPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NYECKON HAYKH;

OCO3HAaHHWE IIEHHOCTH HAY4YHOH AEATEILHOCTH, TOTOBHOCTH B IPOIECCE M3Y4ECHUS
(GU3MKM  OCYIIECTBISITH  IMPOEKTHYIO U MCCIEAOBAaTEIbCKYIO  JIESTEIIbHOCTh
WHIAVMBUIYaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

IlozHaBaTe/IbHBIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUSA
Ba3oBble Jiorudeckue AeidCTBUs:

CaMOCTOSITEJIbHO (OPMYIIUPOBATh U aKTyaIW3UpPOBaATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

OIPEJICNATH LEIU IeITeILHOCTH, 3a/1aBaTh MNapaMeTPhl U KPUTEPUHU UX JIOCTUKECHUS;

BBISIBJSITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHUS] B pacCMaTPUBACMBIX (DHU3UUECKUX
SIBJICHUSX

pa3pabaTpiBaTh IUJIaH pEHICHUs] MNpoOJeMbl C Y4€TOM aHajiu3a HWMEIOIIUXCS
MaTepUalibHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€STEIHLHOCTb, OIIEHHMBAaTh COOTBETCTBHE PE3YyJIbTaTOB
LIEJISIM, OLICHUBATh PUCKU MOCIEACTBUN JI€SATEIHbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATHL pa0OTy B YCIOBHUSX pPealbHOr0, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEAaTUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOoOIeM.

Ba3oBble ncciienoBaTebcKue AeiicCTBHS:

BIIJICTh HAYYHOW TEPMHHOJIOTHUCH, KIFOUYCBBIMH TIOHATUSIMHU W METOJaMU
(buznyeckoit HayKH;

BJIAJICTh HAaBBIKAMU Yy4e€OHO-MCCIEAOBATEIILCKOM W TPOEKTHOW JEATEILHOCTH
B 00Jactu (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOHCKY
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METOJ/I0B PEIICHUS 3a/1a4 (PU3UIECKOT0 COACPKAHUSI, TPUMEHCHUIO Pa3IMYHBIX METOJIOB
TO3HAHWS,

BJIAJICTh BHUJAMH JCSITEIbHOCTH IO TIOJYYSHHIO HOBOrO 3HAHWS, €ro
WHTEPIpETAIlNN, TPEOOPaA30BAHUIO U MMPUMEHEHHIO B PA3IUYHBIX YUYCOHBIX CHUTYAIHSX,
B TOM YHCJIC IPU CO3JIaHUM YISOHBIX IPOCKTOB B 001aCTH (DU3HUKHU;

BBISIBJISITH ITPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTYaJIM3UPOBATh 3aJ1a4y, BBIJIBUTATh
TUNOTE3y €€ pEeIeHUs, HaXOIUTh apT'YMEHTHI JUIS JIOKa3aTeJIbCTBA CBOUX YTBEPIKJICHHM,
3a71aBaTh MapaMeTPbl U KPUTCPUU PEIIICHHUS;

aHAJIM3UPOBATH TIOJIYYCHHBIC B XOJC PEIICHUS 3aJadqd PE3yJbTaThl, KPUTHUCCKU
OIICHUBATH UX JOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MCHECHHUE B HOBBIX YCIIOBHSX;

craBUTh " (QopMyaupoBaTh COOCTBEHHBIC 3aJjadd B  0oOpa30BaTEIILHOU
JIESITEILHOCTH, B TOM YHCJIC TIPH U3YYSHUH (DU3HKH;

JIaBaTh OICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh  IIEPEHOCUTh 3HaHHWS 10 (u3MKe B  MPAKTUYECKYHO  00JIaCTh
YKU3HEACITSILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS W3 PAa3HBIX IIPEIMETHBIX 00IacTel;

BBIJBUTATh HOBBIC HJICH, MIPEJIaraTh OPUTHHAIIBHBIC TTOJIX0IbI U PEIICHUS;

CTaBUThH MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINUE aTbTCPHATUBHBIC PCIICHUSI.

Pabora ¢ nundopmanmueii:

BJIAJICTh HABBIKAMHM TIOJNy4YeHHsT HWHPOpMaMu (QU3HYESCKOTO  COACpKAHUS
M3 MCTOYHUKOB pAa3HBIX THUIOB, CaMOCTOSITEILHO OCYIISCTBISTh IIOMCK, aHaju3,
CHCTEMAaTH3allMI0 W WHTEPHNpEeTaui0 HWHGOPMAIMM pa3IUdHbIX BHUAOB U (opm
MPEICTABJICHHUS;

OLIEHUBATh JTOCTOBEPHOCTHh MH(POPMAIINH;

HCTIOJIB30BaTh CPEICTBA HMH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHUM
B pEHICHUM KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3allMOHHBIX 3aJa4
Cc coOmoeHneM TpeOOBaHUM HSProHOMHUKH, TEXHUKH OE30MacHOCTH, THUTHEHBI,
pecypcocOepeKeHusl, NpPaBOBBIX M OTUYECKMX HOPM, HOPM HHQPOPMAIMOHHOM
0€30ITacHOCTH;

co3aBaTh TEKCTHI (PU3MYECKOTO COACPKAHUS B PA3JIUUHBIX (opMaTax ¢ yIE€TOM
HazHayeHUs1 WHGOpPMAIMM W IIEJIEBOM ayJIUTOPUH, BBIOMpas ONTUMAIBbHYIO (OpMY
MPEICTABJICHUS U BU3YyaJIHU3aIlNU.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHNE HA ypOKax (PU3MKHU 1 BO BHE-YPOUHOU A€ TEIHLHOCTH;
pacmno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYalluil U CMATYaTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIBb30BAHUEM S3BIKOBBIX
CpEJICTB;
IMOHUMATh Y UCITOJIb30BaTh MPEUMYIIIECTBA KOMAaH/THON U HHAWBUYaJIbHOU PaOOTHI;
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JICHCTBUM C yUETOM OOIINX HHTEPECOB,
WU BO3MOKHOCTEM KaXJI0TO YJICHA KOJJIEKTUBA;
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NIPUHUMATh L€JI1 COBMECTHOU JIE€ATEIILHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JIEUCTBUS 110 €€ NOCTUKEHHUIO: COCTABIATH IJIAH JIEUCTBUM, paCOpeACIISITh POJIU C YUETOM
MHEHUI YYaCTHUKOB, OOCYXIaTh PEe3yJIbTaTbl COBMECTHOU padOoTHI;

OIIEHMBAaTh KayeCTBO CBOETO BKJIaJIa M KaXXJIOTO yJYaCTHMKAa KOMAaHIbl B OOIIHit
pe3yJIbTaT IO pa3pabOTaHHBIM KPUTEPUSIM;

pejiaraTb  HOBBIE  TIPOEKThI, OLIEHUMBAaTh MJIEM C [O3ULIMU HOBU3HBI,
OPUTHHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETUUECKOE MOBEJICHUE B PA3JIMUHBIX CUTYaIUsIX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHble YyHUBepcajbHbIE YUeOHbIe 1eCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATH TO3HABATEIbHYIO JESITEIbHOCTh B 001aCTH (DU3NKU
U AaCTPOHOMMH, BBISBISITH IIPOOJEMBI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIBHO COCTAaBJISITh IJIaH PENICHUSI PAaCYETHBIX M KAYECTBEHHBIX 3a/ad,
IUTaH BBINIOJHEHUS MPAKTHYECKOW paldOThl C Y4YETOM HMMEIOMIMXCS PECYypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUN;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclUpsATh paMKHA Y4€OHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEeHTUPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

crmocoOcTBOBaTh (POPMHUPOBAHUIO M MPOSIBIICHUIO IPYAUIHU B 00JIaCTH (DHU3HUKH,
TOCTOSTHHO TIOBBIIIIATh CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPO0J1b, JMOLMOHAJIbHBIN HHTE/JICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHUBBI B [EATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM;

BJIAJICTh HABBIKAMU TO3HABATCIILHOW PE(IJICKCHU KaK OCO3HAHUSI COBEPIIACMBIX
JIEMCTBUI U MBICIIUTEIbHBIX IIPOLIECCOB, UX PE3YITATOB U OCHOBAHUIA;

HCTIONB30BaTh NPUEMBI pPEeGICKCUU I OIEHKHA CHUTYallMd, BBIOOpa BEPHOTO
pelieHus;

YMETH OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

NPUHUMATh MOTHUBBI U apIryMEHTHI APYTUX IIPU aHAJIU3E PE3yIbTaTOB IEATEIbHOCTH;

MIPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTAaTKH U JOCTOMHCTBA;

MNPUHUMATh MOTHBBI U apI'yMEHTBI APYTUX MIPU aHAJIM3€ Pe3yJIbTaTOB ACSITEILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OIINOKH.

B mnponecce nOOCTHMKEHMsT JIMYHOCTHBIX pPE3YyJbTaTOB OCBOECHUS HPOrpaMMbI
no ¢u3uke QI YPOBHS cpeaHero ooumiero oOpa3oBaHuss y oOydaronuxcs
COBEpIIEHCTBYETCS SMOLMOHAITBHBIN WHTEJUICKT, MpeAIoIaraoni
c(OpPMUPOBAHHOCTh:
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CaMOCO3HaHMS, BKIIFOYAIOIIETO0 CHOCOOHOCTh MOHUMATh CBOE HMOLHMOHAIHHOE
COCTOSIHME, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOUN SMOIIMOHANBHOU C(hEPHI, OBITH
YBEPEHHBIM B cebe;

CaMOpPETyJIUPOBAaHUS, BKJIIOYAIONIEITO CAMOKOHTPOJIb, YMEHHE MPUHHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CITOCOOHOCTH a/IalTUPOBATHCS K IMOIIMOHAIIBHBIM
W3MEHEHUSIM U MPOSIBISITE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMHM, BKIIFOYAIOIIECH CTPEMJICHHE K JOCTVIKCHUIO IEIU U
yCIlexXy, ONTUMH3M, HHUIHMATUBHOCTh, yMEHHE JIelCTBOBaTh, HCXOAS M3 CBOHX
BO3MOXXHOCTCH;

SMIIaTHH, BKIIFOYAIOMICH CIIOCOOHOCTh TMOHWMAaTh JMOIIMOHAIIBHOE COCTOSIHHUE
JIPYTUX, YIUTHIBATh €r0 MPH OCYIISCTBICHUU OOIICHUSI, CIIOCOOHOCTh K COYYBCTBHIO U
COITEPE)KUBAHHUIO;

COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX CHOCOOHOCTH BBICTPAMBATh OTHOIICHHS
C IPYTUMHU JIOAbMU, 3a00TUTHCS, TIPOSIBISITH MHTEPEC U pa3pemiaTh KOH(PIUKTEHIL.

INPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kjacce npenmeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE
JIOJHKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y OO YJAFOIINXCST YMEHUIA:

JIEMOHCTPUPOBATh Ha IIpUMEpax pojb M MeCTO (U3UKH B (POpMHUpPOBAHUU
COBPEMECHHOW HAay4yHOHW KapTUHBI MHpPA, B pPa3BUTHUM COBPEMEHHOW TEXHUKU M
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIbHOCTH JIFOJICH;

YYUTHIBATh  TPAHUIBI NPUMEHEHUS  U3YyYEHHBIX  (DU3MUECKUX  MOJEJICH:
MaTepuaiabHas TOYKA, HWHEpIHUaJIbHas cHUCTeMa OTcuéra, abCOJIOTHO TBEPAOE TEIO,
WACANBbHBIM Ta3, MOJEIW CTPOCHUS TIa30B, XUJIKOCTEH W TBEPABIX TEJI, TOYCUHBIN
AIIEKTPUYECKUH 3apsI IPU PEIICHNH (PU3UYESCKUX 3a71ad;

pacno3HaBaTh (U3NYECKUE SBJIEHUS (IIpOLECcChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOpHUH CTPOEHHUsI BEIIeCTBA U
2JIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE IIPSAMOJIMHENHOE JBUKECHUE,
CBOOOJIHOE TMaJeHHE TeJN, ABM)XKEHHE 10 OKPYKHOCTH, WHEpLHs, B3aUMOJCHCTBUE
ten, auddys3us, OpPOYHOBCKOE ABMXKEHHE, CTPOCHHE >KHUJIKOCTEH W TBEPABIX TeII,
U3MEHEHUE O00BE€Ma TeNl TpHU HarpeBaHuU (OXJIAXKICHUH), TEIJIOBOE paBHOBECHE,
HCIIapeHue, KOHJECH CalUsl, TJIaBJICHUE, KPUCTAIUIN3alUsl, KUIIEHUE, BJIaXKHOCTh BO31yXa,
IIOBBIIICHUE JABJIEHUS Ta3a IPU €ro HArpe€BaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
rnapaMeTpamMH COCTOSIHMSI ra3a B M30IIpolLieccax, 3JIEKTpU3alMsl TeJ, B3aUMOJIEHCTBUE
3aps/10B;

OINUCBHIBATh MEXAaHUYECKOE JBWIKCHUE, WCIIONb3Ysl (U3NYECKHE BEIUYUHBI:
KOOpJIMHAaTa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUJIa, UMITYJIbC
Telna, KUHETUYeCKas JHEprusi, IOTEHLMaJbHas »JHEpPrus, MexaHudeckas pabora,
MEXaHWYeCKass MOIIHOCTh; MPHU ONMUCAHUHU MPABHJILHO TPAKTOBAaTh (PH3HUYECKUU CMBICI
HCHOJIb3YEMBIX BEJIMYMH, WX OOO3HAY€HUsT M E€IMHUIBI, HaxXoAuTh (HOPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BEIUYUHY C APYTUMH BEITMYUHAMMU;
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ONHMCHIBaTh M3yUYECHHBIC TEIUIOBBIE CBOMCTBA TEJI U TETUIOBBIC SIBJICHUSI, UCIIOIB3YS
(bu3nyeckre BEITWUHUHEL: JaBJICHHUE ra3a, TEMIEPATypa, CPEAHI KHHETUIECKast SHEPTUS
XaOTHYECKOTO JIBIDKEHHS MOJEKYJ, CpEOHEKBaJApaTU4YHasi CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS JHEprusi, padora ra3a, Kod(G(PHUIIMEHT IOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JIBUTATENISA; MPU OMHWCAHWUM TMPABMIIBHO TPAKTOBATHh (DU3HMYSCKUI
CMBICIT MCIIOJIB3yEMBIX BEIMYUH, X OOO3HAYEHHS W €IMHUIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (DU3UYSCKYIO BEIMYHUHY C IPYTUMHU BEIIMIUHAM;

ONMCHIBATh HM3YYCHHBIC JJICKTPHUYECKHE CBOMCTBA BEIIECTBA M DJICKTPHUYECKHUE
SIBIICHUS (MPOILIECCHI), HCIIONB3Ys (PU3NUECKHE BEIWYUHBI: DJICKTPUUECKHN 3apsij,
AIIEKTPUYECKOE TIOJIe, HAMPSHKEHHOCTH TIOJIS, ITIOTCHIIMAl, Pa3HOCTh ITOTEHIIHAJIOB;
MIPU OMMCAHWUH TTPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICIT UCITOJIb3yEeMbIX BEJIUYNH, UX
0003HAYEHHSI U €IUHUIIBI; YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIIHNE JAHHYIO (DHU3HUYSCKYIO
BEJIMYHMHY C IPYTUMH BEIIMUNHAMU;

aHAIM3UPOBATH (DU3MYECKHE MMPOIIECCHI U SIBJICHUS, NCTIONB3YS (PU3NUECKUE 3aKOHBI
U TOPUHIMIBI: 3aKOH BcemMupHoro TsroreHus, |, Il u |1l 3akonst HerroTona, 3axkoH
COXpaHEHUsSI MEXaHMYECKON DHEPruM, 3aKOH COXPAaHCHUS WMITYJIbCa, IPUHIIAT
CYIICPIIO3UIINM CWJI, TPUHUHIT PaBHOINPABUsS HWHEPUHATBHBIX CHCTEM OTCUETa,
MOJICKYJIIPHO-KUHETUYECKYI0O TEOPHUIO CTPOCHUS BEIIECTBAa, ra30BbIC 3aKOHBI, CBSI3b
CpeIHEHl KHWHETHYECKOW DJHEpPruM TEIUIOBOIO JBHKCHHUS MOJIEKYJ C aOCOJIFOTHOM
TeMIIepaTypoil, MEepPBbIii 3aKOH TEPMOIWHAMHUKHU, 3aKOH COXPAHEHHS AJIECKTPHUYECKOTO
3apsina, 3akoH KyrnoHa, mpm 3TOM pa3nuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAXKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TMPHUHLMITBI JICHCTBUS MAallWH, NTPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3iauyarh YCJIOBUS WX OE30MaCHOTO WCIIOJb30BAHUS B TTOBCEIHECBHOU
YKU3HU,

BBITIOJIHSITh YKCIIEPUMEHTHI IO MCCIICIOBAHUIO (DU3UYECKUX SIBJICHUU U MPOIIECCOB
C HCIIOJIb30BaHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHHU, MpH 3TOM (OPMYIHPOBATH
nmpobsieMy/3amadqy ¥ THUIOTE3y YYEOHOTO DOKCIEPHUMEHTa, COOHWpaTh YCTAaHOBKY
W3 MPEIOKEHHOTO 000PY0BaHHUS, IIPOBOUTH OMBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIATH MPSAMBIC 1 KOCBEHHBIC U3MEPEHUS (PU3NISCKHUX BEIUYUH, TIPU 2TOM
BBIOMPaTh ONTHMAIBHBIA CHOCOO0 HM3MEPEeHHsT W HWCIOJIb30BaTh HW3BECTHBIC METOIBI
OLICHKHU MOTI'PEIIHOCTEN U3MEPEHUN;

HCCIIE0BAaTh 3aBUCUMOCTH MEXy DU3NUECKUMH BEJIMUYHUHAMHU C UCTIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH, IIPH ATOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHUPOBATH PE3YIbTATHI
MOJTYY€HHON 3aBHUCUMOCTH (PM3MYECKHX BEIWYHWH B BHJAEC TAOIUI] U TpaUKOB, AETATh
BBIBOJIBI TIO PE3yJIbTaTaM HCCIICIOBAHMS,

coOr0AaTh MpaBuia 6€301MacHOro TpyAa IpHU MPOBEICHUH UCCIIETOBAaHUN B paMKax
Y4eOHOI'O JKCIIEPUMEHTA, Y4E€OHO-UCCICA0BATEIbCKON W IMPOCKTHON JeATEILHOCTH
C MCIIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOKMCTB U J1a00OpaTOPHOro 000PYAOBaHHUS;

peliarb pacdy€THBIC 3a/a4d C SIBHO 3aJaHHON (PU3UUYECKOW MOJICNIBIO, WCTIONB3YSI
(dbusnyeckre 3aKOHBI W TIPUHIMIIBEI, HA OCHOBE aHaIM3a YCJIOBHUS 3aJadd BbIOMpPAThH
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(bu3nyecKyr0 MOAEb, BBIICIATh (PU3NUECKUE BEIMYMHBI U (POpMYIbl, HEOOXOIUMBIE
17151 €€ perieHusl, IPOBOIUTH PAcyYEThl U OIIEHUBATH PEATLHOCTh MOJTYYEHHOTO 3HAUYCHUS
(buznuecKol BEIIMIUHBI;

peumaTth KadeCTBEHHBIE 3a/Ja4yd: BBICTPAWBATh JIOTUYECKH HETPOTHBOPEUYUBYIO
LIENOYKY pAacCyXICHUW C OIMOpOd Ha M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |
(buzuyueckue sBICHUS;

HCTIONB30BaTh MPH PEIICHUM YYeOHBIX 3a/1a4 COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTHUU JUIS TIOWCKA, CTPYKTYPHUPOBAHHWS, HMHTEPNPETAIMH U TPEIACTABICHUS
y4e€0HOM 1 HAyYHO-TIONYJISIPHOW MH(OPMALNH, TTIOTYIE€HHON U3 PAa3INYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATh MOIydaeMyr0 HH(pOpMAIHIo;

MPUBOAWTH TPHUMEPHI BKJIaJa POCCHMCKUX H 3apyOeXHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO MUPA, B PAa3BUTHE TEXHUKH U
TEXHOJIOTUH;

HCTIONIB30BaTh TEOPETUYECKUE 3HAHHUS 10 (U3UKE B TIOBCEIHECBHOW KU3HU
s obecriedeHust O€30MaCHOCTH TMPH OOpallleHWH C NPUOOpaMu M TEXHUYSCKUMU
YCTpOMCTBaMH, IS COXPAHEHUS 3IO0POBbS M COOJIOACHHS HOPM DKOJOTHYECKOTrO
TTOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTtaTh B rpymnIe ¢ BBIIOJTHEHUEM Pa3]IMYHBIX COLHAJIBHBIX POJICH, TNIAHUPOBATh
paboTy Tpynmbl, pamydoOHAIBRHO pPaCHpeneiisaTh OOs3aHHOCTH W IUIAHUPOBATh
NEeSITeIbHOCTh B HECTAaHJIAPTHBIX CHUTYaIlMSX, aJCKBAaTHO OICHWBATh BKJIAJ Ka)JIOTO
13 YYaCTHUKOB I'PYIIIbI B PELIEHUE paccMaTpUBaeM O IPOOIIEMBI.

K xonmy oOyuenus B 11 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh COOPMHUPOBAHHOCTH Y OOYYaIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TIpUMEpax poOJb M MecTo (GU3MKH B (POpMUpPOBAHHUU
COBPEMCHHOW Hay4YHOH KapTHHBI MHpPa, B Pa3BUTHU COBPEMCHHOW TEXHUKH U
TEXHOJIOTHH, B TMPAaKTUYECKOW JICSATEIbHOCTH JIFOJICH, IIEJIOCTHOCTh W EIUHCTBO
(bu3umIecKoi KapTUHBI MUPA;

YYIUTBHIBATh TPaHUIIBI MPUMEHEHUS H3YYEHHBIX (U3WUYECKUX MOJEJCH: TOYCUHBINA
SJIEKTPUYECKUHN 3apsijl, JIyd CBETa, TOUCUHBIH MCTOYHUK CBETA, siIEpHAsi MOJACIb aToMa,
HYKJIOHHAsl MOJI€JIb aTOMHOTO siipa MpH pelieHn: GU3NIECKUX 3a71a4;

pacrio3HaBaTh (pu3UUecKue siBJICHHUs (MPOIECChl) M OOBACHITH MX HA OCHOBE
3aKOHOB DJISKTPOAMHAMHUKH M KBAaHTOBOW (U3UKHU: DJIEKTpUYECKas MNPOBOIAUMOCTb,
TEIUIOBOE, CBETOBOE, XHUMHYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAs WHAYKLHS, AEHCTBHE MAarHUTHOIO IOJs Ha MPOBOIHHK
C TOKOM W JBWXYIIMHCS 3aps]l, OJIEKTPOMAarHWTHBIE KOJeOAaHUS ¢ BOJIHBI,
NPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTpa)KeHHE, MpesIoMIIeHne, HHTephepeHIus,
nudpakuuss U OOJSIpU3alUs CBETa, NHUCIEPCUs CBETa, (OTOINIEKTpUYECKHU 3(PdexT
(boToapdexT), cBeTOoBOE maBieHWE, BO3ZHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAs PaANOaKTHBHOCTE;
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OINUCBHIBATh H3Y4YEHHBIE CBOMICTBa BellecTBa (IJIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHE, IIEKTPUUECKYIO MPOBOJIMMOCTh PA3JIWYHBIX CPEA) M AJICKTPOMArHUTHBIC
SIBIICHUST (TIPOLIECCHI), UCIIOJNB3Yys (PU3UUECKUE BEJIUUYMHBI: SJEKTPUUECKUIN 3apsijl, cuiia
TOKa, DJJEKTPUUYECKOE HANPSDKEHUE, DIIEKTPUYECKOE COINPOTHBIICHHE, Pa3HOCTh
MOTEHIINAJIOB, AJISKTPOABMIKYIIAs CHJIa, pad0oTa TOKa, MHAYKIIUS MarHUTHOTO TIOJIS, CHJIa
Awmnepa, cwia JlopeHna, WMHAYKTUBHOCTH KaTYIIKH, HSHEPrUsl DJIEKTPUYECKOTO U
MarHUTHOTO TOJICH, IePHUOI U YacTOoTa KoiiebaHuil B KOJeOaTeTbHOM KOHTYPE, 3apsia 1
CHJIa TOKa B IIPOLIECCE TAPMOHHUYECKUX JJIEKTPOMAarHUTHBIX KojebaHui, (QokycHoe
paccTossHMEe © ONTHWYECKash CWJla JIMH3BI, TNPHU ONHCAHWH TMPABUIBHO TPAKTOBATH
(bU3HMYECKHIT CMBICI MCIIOJIb3YEMbIX BEJIMUHMH, NX 0003HAYCHUS M €AWHUIIBI, YKa3bIBaTh
(opMyIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYUHAMY;

OIKUCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHHS M MPOIECCHI, UCTIONB3Ys (DU3MIecKue
BEJIMYMHBI: CKOPOCTH JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs
Y UMITYJIbC (POTOHA, IEPUOJ OTypaciiaga, YHEPTUsl CBSI3U aTOMHBIX sIAEP, IPH ONTMCAaHUHU
MPaBUJIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCITOIB3YEMBbIX BEJIMYMH, UX 0003HAUECHUS U
SIMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIUMYUHY
C IPYTUMU BEJIMYUHAMHU, BBIYHUCIISTh 3HAUYCHUE (PU3NUECKON BEIIMINHBI;

aHAIM3UPOBATH (PU3UYECKHE ITPOIECCHI U SIBJICHUS, NCTIONB3YS (PU3NUECKUE 3aKOHBI
U NpUHUOHNBL: 3aKk0oH OMa, 3aKOHBI TOCJICIOBATEIFHOTO M MapaljIeIbHOTO COSTMHCHUS
MPOBOJIHUKOB, 3aKoH Jlxoyns—JIeHia, 3akoH >JIEKTPOMAarHUTHOM HWHAYKIHMHU, 3aKOH
MPSIMOJIMHEHHOTO  PAaCIpPOCTPAHEHHSI CBETa, 3aKOHBI OTPAKEHUsI CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHHE JuHIITeHa st GoTodrddexTa, 3aKOH COXpaHCHUS
SHEPTUH, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH COXPAHEHHUS DSJICKTPUYECKOTO 3apsa,
3aKOH COXPaHEHHsI MaCCOBOT'0 YHCIIa, TOCTyIaThl bopa, 3aKkoH paJnoaKTUBHOIO pacraa,
MpU STOM pa3IuyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTHU4YeCKOe
BBIPOKCHUE U YCIJIOBUS (TPaHUIIBI, 00JIACTH) TIPUMEHUMOCTH;

OIIpENIENIATh HAmpaBlI€HUE BEKTOpa HHAYKLIUKM MAarHUTHOTO IIOJIA IMPOBOJHUKA
C TOKOM, CHJIbI AMIiepa u ciitbl JIopeHIa;

CTPOWTH W OIUCHIBATh M300paKEHHE, CO3/1aBaeMO€ IUIOCKHM 3€pKajioM, TOHKOM
JIMH3OM;

BBITIOJTHSITh YKCIIEPUMEHTHI IO MCCIICIOBAHUIO (PU3UYSCKUX SBIICHUM M MPOIIECCOB
C HCIIOJIb30BAaHUEM IIPSAMBIX, U KOCBEHHBIX H3MEPEHHH: IMpU 3TOM (POpMyIHpoBaTh
npobsemy/3agadyy M THUIOOTe3y Y4eOHOro SKCIIEpUMEHTa, CcoOUpaTh YCTAaHOBKY
U3 MPEIOKEHHOT 0 000pyA0BaHMSI, IIPOBOJUTH OIBIT U (POPMYIHUPOBATH BHIBOIBI;

OCYIIECTBIIATH TIPSIMBIE U KOCBEHHBIE U3MEPEHUS (DU3UUESCKUX BEIWYHH, TIPA ITOM
BBIOMPATh ONTHMAIBHBIA CHOCOO0 HM3MEPEeHHsS W HCIOJIb30BaTh HW3BECTHBIC METOIBI
OLICHKM MOI'PEIIHOCTEN U3MEPECHUN;

HCCIIE0BAaTh 3aBUCHUMOCTH (U3WYECKUX BEIUYUH C MCIOJB30BAHUEM IIPSIMBIX
U3MEPEHUI: MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHUPOBATh pPE3yJIbTAThI
MOJIYYCHHON 3aBHUCUMOCTH (PM3MYECKHX BEIWYHWH B BHJEC TAOIUI] U TpaUKOB, JETATh
BBIBOJIBI TIO PE3yJIbTaTaM HCCIICIOBAHMS,
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co0r0aTh NpaBuia 6€30MacHOro TPy/ia IPU NPOBEIECHUN UCCIIEI0BaHNUM B paMKax
Y4e0HOTO SKCHEPUMEHTa, y4eOHO-HCCIEIOBATEIIbCKOH M MPOEKTHOM esTeIbHOCTH
C UCIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONUCTB U JJa00pPaTOPHOro 000pyA0BAHUS;

pemaTh pacdy€THBIE 3aJa4d C SBHO 3aJaHHOW (PU3NYECKON MOJAEIBIO, UCIIOIB3YS
(dbuznyeckre 3aKOHBI W TIPUHIMIIBI, HA OCHOBE aHaIM3a YCIJIOBUS 3aJadyd BHIOMpPATH
(buznuecKyro Moieib, BBIICISITh (PU3NUECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE JJIsI
e€ pelieHus, TPOBOAUTH PAcUYEThl U OLIEHUBATh PEATHHOCTH ITOJYYECHHOTO 3HAYCHUS
(uznueckol BEITMYUHBI;

pemiaTh Ka4deCTBEHHBIC 3aJadyd: BBICTPAWBATh JIOTUYECKH HEIPOTHBOPEUYUBYIO
LIEMOYKY pacCyXICHUW C OIOpOM Ha U3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
(buznueckue sBICHUS;

HCTIOJIB30BaTh MPHU PEIICHUM YYEOHBIX 3aJad COBPEMEHHbIC HH(OPMAIIMOHHBIC
TEXHOJIOTUM JUIS IIOMCKA, CTPYKTYPHUPOBAHUS, HMHTEPIPETAlUd M IPEICTaBICHUS
y4eOHOM 1 HAyYIHO-TIONYJISIPHOW MH(OPMALNH, TOTYIE€HHOU U3 Pa3JIMIHBIX HICTOYHUKOB,
KPUTUYECKH aHAJIM3UPOBATh NOIydaeMylo HH(pOpMaIIo;

OOBSACHATH NMPUHIUNBI JIEHUCTBUS MAaIlUH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3nyarh YCIIOBHS MX O€30MaCHOTO MCITOJIb30BaHUS B TOBCEIHEBHOM KU3HH;

NPUBOAWTH TMPUMEPHl BKJIaJa POCCUMCKUX U 3apyOeXHbIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B OOBSICHEHUE MTPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PAa3BUTHE TEXHUKHU
M TEXHOJIOTHH;

HCTIONB30BaTh TEOPETUYECKUE 3HAHHUS 10 (U3MKE B ITIOBCEIHEBHOW IKU3HHU
st o0ecriedeHusi O€30MacHOCTH MpH OOpallleHuu ¢ MPUOOpaMH M TEXHUYECKUMH
YCTpOMCTBaMH, IJIsI COXPAHEHHS 3J0POBbSI M COOJIOACHHUS HOPM DJKOJIOTHYECKOTO
TOBEICHUS B OKpY>KaloIleH cpene;

paboTtaTh B rpymnne C BbIIOJHEHUEM Pa3JIMUYHBIX COLMAJIbHBIX POJIECH, IJIAHUPOBATh
paboTy Tpynmbl, paiydoOHAIBLHO pacHpeneisaTh OOsI3aHHOCTH W IUIAHUPOBATh
NEeSITEIbHOCTh B HECTAaHJIAPTHBIX CHUTYALMAX, aJ€KBAaTHO OLIEHUBATh BKJIAJ KaXKJOTO
W3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOU TTPOOIEMBI.
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TEMATUYECKOE IIJTAHUPOBAHMUE!

10 KJIACC
HanmeHnoBanue
Ne KonnuectBo OCHOBHBIE BUJIBI IEATEIBHOCTH
pa3aesioB U TeEM [IporpammHoe conepxkanue
I/ 4acoB 00 yyarommxcs
y4eOHOro mpeaMeTa
Pa3zgen 1. ®u3uka 1 MeTOAbl HAYYHOI 0 MO3HAHUSA
1.1 | ®uszuka u METOABI 2 ®dusuka — HayKa o0 IpUpo/ie. N3ydyenue HaydHBIX (AMIUPUIECKUX U
HAy4YHOTO MO3HAHUS Hayunbie MeTOIbI MTO3HAHUS TEOPETUYSCKNUX) METOJIOB TTO3HAHUS
OKpY’KaroIero Mupa. OKpY’KaroIero Mupa.
Ponb skcriepuMeHTa 1 TeOpUn OOGcyxaeHne rpaHull MPUMEHUMOCTH
B MIpolriecce MO3HaHUs TPUPOIBI. (bU3NYECKHX 3aKOHOB U TEOPHUH.
DKCIIEpUMEHT B (PU3UKE. PaGora B rpynme no noAroToBke
MopenupoBanue GpU3NIESCKUX KOPOTKHUX COOOIIIECHHIT O POJI U MECTE
SIBJICHUU U NpoueccoB. HaydHsie (U3NKHN B HAyKE U B TPAKTUUECKOM
runote3bl. PU3nYecKue 3aKOHBI U JIesITeIIbHOCTH JIFOJICH.
Teopuu. ['paHUIIBI MPUMEHUMOCTHU JlemoHcTpanuys aHaJIOrOBBIX U
(u3ndecknx 3akoHOB. [IpuHITUT I (POBBIX U3MEPUTEITHHBIX IPHUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX JaTYUKOB.
Ponp 1 mecto puszuku OcBoeHNE OCHOBHBIX TPUEMOB pabOTHI
B (pOpMHUPOBAHUU COBPEMEHHOMU ¢ udpoBoiil 1abopaTropueit mo puszuke
Hay4YHOW KapTUHBI MUPA,
B IIPAKTUYECKON ACSITEIHHOCTH JIIOJICH
Hroro no pazneny 2

! Mpu paspaGorke paGodeil MporpaMMbl B TE€MaTHYeCKOM IUIAHHPOBAHHU IOJDKHBI OBITH Y4TEHHI BO3MOKHOCTH MCIIONB30BAHUS JJIEKTPOHHBIX (IU(POBBIX)
00pa3oBaTeNBHBIX PECYPCOB, SBISIOMINXCS yI9eOHO-METOINYECKUMH MaTepHUallaMy, COJIEP’KaHNEe KOTOPBIX COOTBETCTBYET 3aKOHOAATEIHCTBY 00 00pa30BaHUU.

29

CtpaHuvua 29 n3 58



denepanpHas padbodas nporpamma | @usuka. 10—11 kiaccer (6a30BbIA YPOBEHB)

Pa3gea 2. Mexanuka

2.1

Kunemaruka

MexaHudecKkoe JBHKEHUE.
OTHOCHUTETLHOCTh MEXaHUYECKOT'O
nBmwxkenua. Cucrema orcuéra.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpeaHsis
CKOPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MAaTEepHUaJIbHOM TOYKHU,
HX MPOEKIIMUA Ha OCH CUCTEMBI
koopauHat. CinoxeHue
MEPEMENICHUN U CIIOKEHUE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JBU)KCHUE.
I'padmku 3aBUCUMOCTH KOOPAWHAT,
CKOpPOCTH, YCKOPEHUSI, ITyTU U
MepeMenieHns: MaTepuaTbHOU TOUKHU
OT BPEMEHH.

CBobOoaHoe najieHue. Y CKOpeHue
CBOOOIHOrO MaJICHUS.
KpuBosimHeiitHOE TBUKEHUE.
JIBrb>keHue MaTepuaibHON TOUKHU
MO OKPY>KHOCTH C MOCTOSIHHOM T10
MOJIYJIF0 CKOPOCTBIO. YTJIOBast
CKOpPOCTb, JIMHEWHASI CKOPOCTb.
Ilepuon 1 yacToTa oOpalieHus.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE.
TexHuueckue ycTpoucTBa u

IIpoBenenue skcriepuMeHTa: U3y4yeHue
HEPaBHOMEPHOTO ABUKEHUS C 1EJIbIO
OIpeIeJI€HNUs MTHOBEHHOW CKOPOCTH;
HCCJIEIOBAHUE COOTHOLLICHUSI MEXKIY
IIyTSIMU, IPONJIEHHBIMHU TEJIOM

3a [MOCJIEI0BATEIbHBIE paBHBIE
IIPOMEXKYTKH BPEMEHU MPHU
PaBHOYCKOPEHHOM JIBUKEHUHU

C Ha4aJIbHON CKOPOCTHIO, PAaBHOM HYIIIO;
M3y4Yye€HHUE ABUKEHUS IIapuKa B BSI3KOM
JKUJIKOCTH; U3y4YEHHE JIBUXKCHUS Tea,
OpOIIIEHHOTO TOPU30HTAIBHO.
OOBbsicHEHHE OCHOBHBIX TTPUHIIATIOB
JICHCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CIUJIOMETP, LEHbIE U
pEMEHHBIE NTEpeavu IBUXKEHUS; U
YCIJIOBUM UX 6€30I1acHOTO
HCTIOJIb30BAaHUS B IOBCEIHEBHOM
JKU3HMU.

Pemienne pacué€THbIX 3a71a4 ¢ SIBHO
3aJITaHHOM (PU3MYECKOU MOJCITHIO

C UCIIOJIB30BAHUEM OCHOBHBIX (OPMYIT
KWHEMaTHUKHU.

IMocTpoenne n ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMaTHYECKUX
BEJIMYMH OT BPEMEHH

JUJIsL pABHOMEPHOT'O
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IPaKTHUICCKOC ITPUMCHCHHUC!
CIIMAOMCTP, ABUKCHUC CHAPAA0B,
IOCITHBIC U peMéHHI)IC nepcaadun

1 paBHOYCKOPEHHOT'O NPSMOJIUHEHHOT O
JIBMDKCHHUS.

Pacrnio3HaBanue ¢pu3nyuecKux sSBJICHUMN
B y4€OHBIX ONBITaX U OKPY KAIOIIECH
’)KM3HHU: pABHOMEPHOE U
PaBHOYCKOPEHHOE NIPSIMOJIMHENHOE
JBIYKEHHE, CBOOOIHOE MaJICHUE TE,
JIBIDKEHUE IO OKPYKHOCTH.

Onucanme MEXaHUYECKOTO JIBUYKCHUSI
C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMUMH: KOOpAWHATA, MYTh,
repeMelIeHne, CKOPOCTh, YCKOPEHUE.
PaGora B rpynnax npu njaHUPOBAaHUH,
MPOBEJICHUU U UHTEpHpPETALUU
pe3yJIbTaTOB ONBITOB U aHAJIN3€
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
WH(GOPMAIINH 110 TEME

2.2

JlnHamuka

ITpyuHIIMTT OTHOCUTEIBHOCTH
IN'anmunes. Ilepsblit 3ak0H HbroTOHA.
HMNuepumnanbHbie CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun
CYIIEpNO3ULIMU cuil. BTopoi 3akoH

HerotoHna 111 MaTepuaaibHOM TOYKH.

Tperuit 3akoH HeroToHa

JUTSI MaTepUaAJIbHBIX TOYEK.
3aKOH BCEMUPHOI'O TATOTEHHUS.
Cuna Tsoxectu. IlepBast
KOCMHYECKasi CKOPOCTb.

CpaBHEHHE MacC B3auMO/ICHCTBYIOIINX
TEI.

HN3yuenune 3aBUCUMOCTH CHUJIbI
YIIPYrocTu oT aedhopmaiivu; CpaBHEHHUE
CUJI TPEHUSI MMOKOSI, KAUCHUS U
CKOJIb)KCHMUSI.

OOBsiCHEHHE HEBECOMOCTH.
IIpoBenenue skcnepumMeHTa:
HUCCJICIOBAHUE 3aBUCUMOCTHU CHIT
YIIPYrOCTH, BOZHUKAIOIINX B MPY>KUHE
1 PE3UHOBOM O0pasIie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec tena.

Tpenue. Bunsl Tpenus (mmokos,
CKOJIB)KCHUSI, KAaUCHUS).

Cuna tpenus. Cyxoe TpeHHe.
Cua TpeHUsI CKOJIBKEHUS U CHJIa
Tperus nokosi. Koaddumumenr
TpeHusi. Cuiaa COnpOTUBIICHUS
MPU JBMKEHUU TeJIa B )KUJIKOCTH
WJIH Ta3e.

IToctynarensHOE U BpalareabHOE
JIBUKEHUE a0COITIOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCHU
BpauieHus. [Inedo cunbl. YcnoBus
paBHOBeCHs TBEPIOTO Tea.
TexHuueckue ycTpoucTBa u
[IPAKTUYECKOE IPUMEHEHUE:
MOJIIMUITHUKY, IBUXKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB

nedopManiuu; u3ydeHUe TBUKEHUS
OpycKa 1o HaKJIOHHOM TIJIOCKOCTH;
HCCJIEIOBAHUE YCJIOBHUM PaBHOBECHSI
TBEPIOTO TeJIa, UMEIOLIETO OCh
BpalllCHUS.

OOBsicHEeHHE 0COOECHHOCTEM
PaBHOMEPHOTO U PAaBHOYCKOPEHHOT'O
MPSIMOJIMHEHHOTO JIBUKEHHUS,
CBOOOIHOI'O MAaJCHUS TEN, TBHKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0oHa BCEMUPHOTO
TATOTCHHUS.

OO0OBsiCHEHHE OCHOBHBIX TIPUHITUIIOB
JICUCTBUS MOAIIUITHUKOB H UX
MPAKTUYECKOTO IPUMEHEHUS.
OO0OBsicCHEHHE BM)KEHUS UCKYCCTBEHHBIX
CITYTHHUKOB.

Pemenne pacu€THbIX 3a1a4 ¢ IBHO
3aJTaHHOMN (PU3UYECKOU MOJICITBIO

C UCIOJIb30BAHHUEM OCHOBHBIX 3aKOHOB
1 GopMysT TUHAMUKH.

Pacnio3znaBanue pu3nuecKux siBICHUN
B YUYCOHBIX OIBITaX U OKPYKaFOIIeH
JKU3HU: UHEPIIHS, B3aUMO/ICHCTBHE TE.
Ananu3 pu3nuecKux mporeccoB U
SIBJICHUI C MCIOJIb30BAHUEM 3aKOHOB U
MPUHITAIIOB: 3aKOH BCEMUPHOT'O
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tarotenus, I, II u III 3akonsl HeroTOHA,
MPUHLHUI CYNEPIO3ULUNA CUJI, TIPUHIIATI
PaBHOMPABHOCTHU UHEPIIUATIBHBIX
CHUCTEM OTCUETaA

3aKOHBI COXPAHEHUS B 6
MEXaHUKe

HNMmniynbc MaTepuaibHOM TOUYKHU IIpoBenenue skcnepuMeHTa: U3y4eHUE
(Tena), cucTeMbl MaTepHUaIbHbBIX a0COJTFOTHO HEYIIPYTOTo yaapa

ToueK. IMITyJIbC CHUIIBI U U3MEHEHHUE | C IIOMOIIBIO IBYX OJWHAKOBBIX
MMITyJIbCA T€JIa. 3AKOH COXPAHEHUsl | HUTAHBIX MasTHUKOB; UCCJIE/IOBaHUE
nMIyibca. PeakTUBHOE IBUKEHUE. CBsI3U paObOTHI CUJIbI C U3MEHEHUEM

PaGora cunbl. MOIITHOCTE CHITBL.
Kunernueckas sHeprus
MaTeprhaIbHOU TOYKHU. Teopema
00 U3MEHECHUN KUHETHYECKOMN
SHEPTUH.

ITorenuuanbHas >HEprus.
[TorenmanpHas 3HEPrust ynpyro
ne(OpMUPOBAHHOMN MPY>KUHBL.
IlorenuuanbHast HEprus Teaa
BOJIM3Y TOBEPXHOCTU 3E€MITH.
ITorernmmuanbHBIE U
HEIIOTCHIINAJIbLHEIC CHJIIBI. CBS3b
paboThl HEMMOTECHITUATBHBIX CHJT
C U3MEHEHNEM MEXaHU4eCKOM
SHEPTrUU CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOM
SHEPTUH.

Ynopyrue u Heyrpyrue

MEXaHUYECKOU DHEPruu Teiia

Ha IpUMEpPE PACTSHKEHUS PE3UHOBOTO
KryTa.

OreHKa aOCOMIOTHBIX ¥ OTHOCHUTEIBHBIX
MOrpelIHOCTEN U3MEpPEHUN PU3NUECKUX
BEJIMYVH.

Pemenue pacu€THbIX 3a71a4 C IBHO
3aJTaHHOMN (PU3UIECKOU MOJICITHIO

C MCTIOJIL30BAHUEM OCHOBHBIX 3aKOHOB
1 GopMya JUHAMHUKHU U 3aKOHOB
COXpaHEHUsI.

Pemrenue kauecTBEeHHBIX 3a/1a4

C OIIOPOU Ha U3YYECHHBIC B pa3neiie
«MexaHHKa» 3aKOHbI, 3aKOHOMEPHOCTH
1 PU3UIECKUE SIBICHUS.

Onurcanre MEXaHUIEeCKOTO JBUKCHUS C
HCTIOJIb30BaHUEM (PU3UUECKUX BEJIUUHNH:
MMITYJIbC TeJa, KHHETUYeCKast YHeprus,
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CTOJIKHOBEHMUS. MOTEHUMAIbHAS YHEPTUs, MEXaHNUYECKas
TexHnueckne yCcTpoucTBa u pabora, MexaHW4YecKasi MOITHOCTb.
MIPAKTUYECKOE TTIPUMEHEHUE:! AHanu3 pu3nyuecKrux mporeccoB 1
BOZOMET, KONEP, NPYKUHHBIN SIBJIEHUM C MCTIOJIb30BAaHUEM 3aKOHA
IMMCTOJIET, IBUKEHUE PAKET COXpaHEHUs] MEXaHUYECKOU dHEPIUH,

3aKOHA COXpPaHEHUs UMITYJIbCa.
OOBsICHEHHE OCHOBHBIX TIPUHITUIIOB
JICUCTBUS U TPAKTUIECKOTO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: BOAOMET, KOIIED,
NPY>KUHHBIN ITUCTOJIET.

OOBsICHEHHE IBMKSHUS PaKET C OIOPOM
Ha U3y4YeHHbIC (PU3UUECKUE BEITUUYUHBI U
3aKOHBI MEXaHUKH.

Hcnonp3oBanue npu nNoAroToBKe
COOOIIEHUH O MPUMEHEHUN 3aKOHOB
MEXAHUKH COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJOTHI JJIsT
MOMCKA, CTPYKTYPHUPOBAHUS,
UHTEPIPETALNU U NIPEACTABICHUS
nHpOpMaIUU, KPUTHUESCKUN aHATIU3
roJjiydyaeMoi nHgpopManuu

ITpoBeneHre KOCBEHHBIX U3MEPEHUIA,
HCCJIENOBAaHUIN 3aBUCUMOCTEN
(bu3MUEeCKUX BEIIMYWH, IMPOBEPKa
MPEJIIOKESHHBIX TUIIOTE3

Hroro no pazneny 18
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Pa3pea 3. MosiekyasipHast Gu3uKa 1 TePMOANHAMHUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KWUHETHYECKOH TCOPUH

9

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOMN
TEOPUHU U UX ONBITHOE OOOCHOBAHUE.
BpoyHOBCKOE NBMXKEHME.
Huddy3us. Xapakrep IBHKCHUS U
B3aMMOJECUCTBHUS YaCTHUIL] BEILIECTBA.
Mopenu cTpoeHus ra3os,
JKUJIKOCTEH U TBEPJIBIX TEI U
00BsICHEHHE CBOICTB BEIIECTBA

Ha OCHOBE 3THUX Mozenen. Macca n
pa3mepsbl MmoJiekyJ1. KonnuectBo
BemiectBa. [locTtossnHast ABoraapo.
TennoBoe paBHOBECHE.
Temneparypa u €€ nU3MepeHue.
[IIkana temneparyp Llenbcus.
Mogens naeanpHOTO rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU UJI€aTbHOIO ra3a.
AOcontoTHas TeMneparypa Kak mepa
CpeaHEH KUHETUYECKON YHEPTUU
TEIJIOBOIO JBUKEHUS YacCTULL ra3a.
IITkana Temniepatryp KenbBuna.
I"a3oBbI€ 3aKOHBI. Y paBHEHUE
Menneneera—Kianelipona.

3akoH lansToHa. M3omponeccsl

IIpoBenenue skcniepuMeHTa:
OIIpeIEIIEHUE MacChl BO3/1yXa

B KJIJACCHOM KOMHAaTe€ Ha OCHOBE
U3MEPEeHUN 00bEMa KOMHATHI, JaBICHUS
1 TeMIEepaTypbl BO31yXa B HEH;
HCCJIEIOBAHNUE 3aBUCUMOCTHU MEXKIY
IapamMeTpamMM COCTOSTHUS pa3pEKEHHOI O
rasa.

OreHka aOCOMIOTHBIX ¥ OTHOCHUTENBHBIX
MOTPEITHOCTEH U3MEpPEeHUN (PU3NIECKUX
BEJIMYMH.

OOBbsicCHEHHE OCHOBHBIX TTPUHITATIOB
JnercTBUi TepMoMeTpa U 6bapomerpa u
ycioBUH X 6€30IMacHOro
HCIIOJIb30BaHMsl B IIOBCEIHEBHOMU
JKU3HU.

Pacno3naBanmue Gpu3nuecKkux sSIBJICHUH

B y4€OHBIX ONBITaX U OKPY KAIOIIEH
ku3HU: Tudy3us, OpoyHOBCKOE
JIBIJKEHHUE.

OnucaHue TEIIOBBIX SIBICHUH

C UCIIOJIB30BaHUEM (PU3UUECKUX
BEJIMUMH: JaBJICHUE T'a3a, TeEMIeparypa,
CpeIHsIs KHHETUYECKasi SHEPIrust
Xa0TUYECKOT'O JBUKEHUS MOJIEKYJI,
CpEeOHEKBaIpaTUYHAsI CKOPOCTh
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B UJCAJIbHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BEIIIECTBA.
I'paduueckoe npeacrasieHue
H30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHuyeckne ycTpoucTBa u
MPAaKTUYECKOE TPUMCHEHHE!
TEPMOMETP, OapoOMETp

MOJIEKYII.
Ananu3 pu3nuecKux mporeccoB u
siBJICHUH ¢ ucnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeJIHEH
KUHETUYECKOW YHEPTUU TETIJIOBOTO
JIBUYKEHUSI MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATYPOU.

Pemrenne pacdy€THbBIX 3a71a4 C SIBHO
3aJTaHHOUN (PU3NIESCKON MOJIEITBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHOB u hopmyn
MOJICKYJISIPHOU (DU3UKH.

PaGora B rpynnax npu njiaHUpPOBaHUU,
MIPOBEICHUU U UHTEPIPETAIIUN
pPEe3yJbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB
nHpOpMaIum 1Mo Teme

3.2

OCHOBBI
TEPMOJIUHAMUKH

10

TepmMoanHamMuyeckas cucrema.
Bnyrpennsisa sHeprus
TEPMOANHAMHNYECKOU CUCTEMBI U
CcrocoObl €€ N3MEHEHHSI.
KonmuecTBo TennoTel u padora.
BHyTpeHHss 2HEprus OHOATOMHOTIO
HaeaJbHOro rasa. Buasl
TEIUIONEpEIadM: TEMIONPOBOAHOCTD,
KOHBEKLIMs, U3JIy4yeHHUE. Y NeIbHast
TEIUIOEMKOCTD BEIIECTBA.

IIpoBeneHue sKCIiepuMeHTa: U3MEPEHUE
YIAEJIBbHOU TEIIOEMKOCTH BEIIECTBA.
OrieHka aOCOJFOTHBIX U OTHOCUTEIILHBIX
MOTPEITHOCTEN U3MEPEeHUM (PU3NIECKUX
BEJINYWH.

N3yuenue mozeneit mapoBoit TypOUHBI,
JIBUTATEJISI BHYTPEHHErO CrOpaHusi,
PEaKTHUBHOTO JIBUTATES.

OOBsicCHEeHHE MPUHITUIIOB JSUCTBUS U
YCJIOBUM 0€30MacHOr0 UCIOIb30BaHUS
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KonmuecTBo TenaoThl

IIpU TeIUIoNepeaaye.

Ilousitue 06 agnabaTHOM TpolIEcce.
I1epBbIii 3aKOH TEPMOAUHAMUKU.
[Tprumenenune nepBoro 3akoHa
TEPMOJAMHAMHKH K U30IIPOIIECCaM.
I'paduueckas uaTEpIIpEeTALIHS
paboThI Taza.

Bropoii 3ak0H TEpMOAVHAMUKH.
HeoOpatumocTs nporeccos

B IIPUPOJIE.

TerutoBeie MamuHbI. [IpuHIATIBL
JIEUCTBUS TEIJIOBBIX MAIIIUH.
IIpeoOGpa3zoBaHust SHEPTUH

B TEILJIOBBIX MAallIMHAX.
Kosddumuent none3Horo AelcTBust
TEIUIOBO MAallWHBbI.

Huxi Kapnao u ero koaddurmeHt
MOJIE3HOI'O IECHUCTBHSI.
DKOJIOTruYecKue MpoOIeMbl
TETIJIOOHEPTEeTUKH.

TexHuueckue ycTpoucTBa u
MPAaKTHYECKOE PUMCHEHHE:!
JIBUTATE]Ib BHYTPEHHETO CrOPaHHusl,
OBITOBOM XOJIOIMIIBHHUK,
KOHIUITMOHED

B MIOBCEIHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOAUIIbHUKA, KOHIUITHOHEPA.
OrnucaHue CBOMCTB TEJ U TEIIOBBIX
SIBJICHUH C MCITOJIb30BaHUEM
(bU3NYECKNX BEJIMYUH: JIaBJICHHE Ta3a,
TeMIiepaTypa, KOJIMYECTBO TETIOTHI,
BHYTPEHHSISI DHEprusi, padoTa rasa.
Pemenue pacu€TrHbIX 3a4a4 € IBHO
3aJIaHHOM (PU3UYECKON MOJIEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 GOpMYIT MOJICKYJIIPHON (PU3UKU U
TEPMOJNHAMUKH.

Pemnrenne kauecTBEHHBIX 3a1a4

C OIIOpOM Ha U3YyYEHHBIE B pa3jieie
«MonekynsipHast pusuka u
TEPMOJNHAMUKA 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKHE
SIBJICHUSI.

Pabora B rpynmax npu aHaiusze
JIOTIOJTHUTEITbHBIX UCTOYHUKOB
nH(pOpMaIUM 1Mo Teme

CtpaHnua 373 58
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3.3

ArperaTtHsle
COCTOSIHUS BEIIECTBA.
®da3oBbI€ NEPEXO/IBI

ITapooOpa3zoBanue U KOHACHCAIHSI.
Hcnapenue u kunexHue.
AOCoNIOTHAsI 1 OTHOCUTEIbHAs
BJIQ&YKHOCTBH BO3/1yXa. HachlmeHHbIH
nap. Y aejabHas TernjaoTa
rmapoo6pa3oBaHusi. 3aBUCUMOCTh
TeMNepaTypbl KUIIEHUs OT J1aBJICHUS.
Teépnoe teno. Kpucramnmueckue u
amopdHbIe Tera. AHU30TPOITHS
CBOMCTB KpucTajuioB. JKunkue
Kkpuctaibl. COBpeMEHHBIE
marepuanbl. [InaBnenue u
KpUCTaJIM3anus. Y IenbHas TerioTa
riaBiieHusi. Cyonumanusi.
YpaBHeHHE TerIoBoro dajaaHca.
TexHnyeckne yCTpoucTBa u
MPAKTUYECKOE MPUMEHEHHE:
TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOIOT MU
MOJIy4YE€HUSI COBPEMEHHBIX
MaTepHuajioB, B TOM YHCIE
HaHOMAaTepPHUaJIOB,

1 HAaHOTEXHOJIOTUHU

IIpoBeneHune sKCcriepuMeHTa: U3MEPECHUE
OTHOCHUTEILHOHN BIIAXKHOCTH BO3yXa.
O1ieHka a0COMIOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHUN PU3NUECKUX
BEJIMYMH.

H3yuyeHue CBOMCTB HACBIILIEHHBIX
IMapoB, CIIOCOO0B U3MEPEHHUS
BJIQYKHOCTH

HaOmronenue kunenus npu
MMOHM>KEHHOM JaBJICHUU, HarpeBaHUs

Y TUJTABJICHUS KPUCTAIIITAYECKOTO
BEIIIECTBA.

OOBsiCHEHHE MPUHITUIIOB JSUCTBUS U
YCIJIOBHI 0€30MacHOr0 UCITOJIb30BaHHUS
B TTIOBCEJIHEBHOM KMU3HU TUTPOMETPA,
IICUXPOMETPA, KaJIOPUMETPA.

N3yueHre TEXHOIOTMi NONyYEeHHUS
COBPEMEHHBIX MaTEpPHUaIOB, B TOM YHCIIC
HaHOMAaTEePHUAJIOB.

Pemenne pacué€THbIX 3a71a4 ¢ SIBHO
3aJITaHHOM (PU3NYECKON MOJCITBIO

C UCIIOJIb30BAaHUEM ypaBHEHUS
TEIJIOBOrO OajaHca.

Pemmenue kaueCTBEHHBIX 3aJ1a4

C OIOPOU Ha U3YyYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE
SIBJIEHUS 110 TEME.

38

CtpaHuvua 38 n3 58



denepanpHas padbodas nporpamma | @usuka. 10—11 kiaccer (6a30BbIA YPOBEHB)

Pacno3naBanue puznuecKkux siBICHUN
B y4€OHBIX ONBITaX U OKPY KAIOMICH
JKU3HU: nedopManiust TBEPABIX Te,
HarpeBaHHUE U OXJIAKICHUE TeJl,
W3MEHCHHUE arperaTHbIX COCTOSTHUM
BEIIECTBA U OOBSICHEHHE UX HAa OCHOBE
3aKOHOB U (hOPMYIT MOJIEKYJISIPHOM
bu3ukm.

Hcnonp3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUH 171 IOUCKA,
CTPYKTYPHUPOBaHUS, UHTEPIIPETALINHU U
Mpe/icTaBIeHUs] MH(OOPMAIIUH TIPH
MOJITOTOBKE COOOIIECHUI O IPUMEHEHUH
3aKOHOB MOJICKYJISIPHOU (DU3UKH U
TEPMOJAMHAMUKH B TEXHUKE

1 TEXHOJIOTHSIX

Hroro no pazaeny 24
Pa3znen 4. DiekrpoanHaMuKa
4.1 | DnexkTpocTaTuka 10 OnekTpu3auus Tei. DiIeKTpudeckui | IIpoBeneHne skcniepuMeHTa: U3MepeHue

3apsaa. /Ba Buia 3JIEKTPUUECKUX BIIEKTPOEMKOCTH KOHJEHCATOPA.
3apAnoB. IIpoBoaHuKH, OreHKa aOCOMIOTHBIX U OTHOCUTENIBHBIX
JUBJIEKTPUKHU U MOJIYIIPOBOTHUKH. MOTPEHTHOCTENH U3MEpPEeHUN (PU3NIECKUX
3aKOH COXpaHEHUs BJIEKTPUYECKOTO | BEJIMYUH.
3apsija. HN3ydyenne npruHIUNOB AEHCTBUS
BzaumoneiicTBue 3apsi0B. 3aKOH AJIEKTPOCKOIIA, DJIIEKTPOMETPA,
Kynona. ToueuHbIl 3JIEKTpUYECKUN | KOHAEHCcATOpa.
3apsa. DIEKTPUUYECKOE TOJIE. HN3ydyenne npuHIMNOB AEHCTBUS
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Hanpsxk€HHOCTB 3JIEKTPUYECKOT O
nosd. [IpuHuun cynepno3nuuu
AIEKTPUUYECKUX NoJieh. JIuHuun
HaMNPsHKEHHOCTH AJIEKTPUYECKOTO
OJIS.

Pabora cuit 3J1eKTpOoCTaTHUECKOTO
nons. [Torenuuan. PasHocts
NnoTeHIHaIOB. [[poBOIHUKY 1
JIUBJICKTPUKU B
3JIEKTPOCTATUYECKOM IIOJIE.

JusnekTpuyeckasi MpOHUIIAEMOCTb.

OnexkTpoémkocTh. KonmeHncarop.
DAEKTPOEMKOCTh MIOCKOIO
KOHJeHCcaTopa. DHEeprus
3apsPKEHHOr 0 KOHJIEHCATopA.
TexHnyeckne yCTpoucTBa u
MPAaKTUYECKOE NIPUMEHEHHUE:!
3JIEKTPOCKOII, 3JIEKTPOMETP,
AJIEKTPOCTATHYECKasl 3allHUTa,
3a3eMJIEHHE JIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAaJIbHbBIN
anmnapar, CTpyHHBIN IPUHTEDP

1 yCJIOBUI 0€30MacHOr0 MPUMEHEHUS
B IIPAKTUYECKOU KU3HHU,
KOIMUPOBAJIBLHOTO armnapara, CTpyHHOro
MIpUHTEpA.

Paccmotpenue pusndeckux oCHOBaHUMN
3JIEKTPOCTATUYECKOM 3aIUThI U
3a3eMJICHUSI DJICKTPONIPHOOPOB.
Pemenne pacué€THbIX 3a71a4 ¢ SIBHO
3aTaHHOMN (PU3UIECKOU MOJICITBIO

C HCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 GOPMYI IJIEKTPOCTATUKHU.

Pemienne kauecTBeHHBIX 3a/1a4

C OIIOPOM Ha U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3m4YecKue
SIBJICHUS 3JIEKTPOCTATUKH.
Pacno3naBanmne Qpu3nyueckux sSiBJICHUH
B y4€OHBIX ONBITaX U OKpYy Karoliei
JKM3HHU: DJIEKTPU3ALIUS TEJl,
B3aUMOJICUCTBHUE 3apsi/I0B U OOBSICHEHUE
X HAa OCHOBE 3aKOHOB U (popmyI
BJIEKTPOCTATUKH.

OrnucaHue U3y4eHHBIX CBOMCTB
BEIIECTBA U BJICKTPUUYECKUX SABJICHUMN

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMUMH: AJICKTPUUYECKUN 3apsi/,
HaNpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIs,
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IIOTEHIIMAJ, Pa3HOCTh TOTEHIIUAJIOB,
SIEKTPOEMKOCTb.

Ananu3 pu3nuecKkux nporeccoB U
SABJIEHUN C UCIIOIb30BaHUEM
(pU3MYECKHX 3aKOHOB: 3aKOHa
COXPAHEHUsI IIEKTPUUECKOI0 3aps/a,
3akoHa Kyiona.

PaGora B rpynmnax npu aHaiamse
JIONOJIHUTEIIEHBIX HCTOYHUKOB
MH(pOpPMaLUU U OATOTOBKE COOOLIEHUI
O IIPOSIBJICHUU 3aKOHOB DJIEKTPOCTATHUKU
B OKpY>KaroIIeH )KU3HU U IPUMEHEHUN
UX B TEXHHKE

4.2

ITocTogHHBIN

DJIEKTPUYECKNAM TOK.

Toku B pa3IndHBIX
cpenax

12

ODJIEKTPUYECKUM TOK. Y CIOBUS
CYILIIECTBOBAHUS JIEKTPUUECKOTO
Toka. Ucrounnku Toka. Cujia Toka.
IlocTOsTHHEI TOK.

Hanpsixenue.

3akoH Oma a5 yyacTKa LS.
DJIEKTPUIECKOE COMPOTUBIICHUE.

VY nenpHOE CONPOTUBIICHUE
BemrecTBa. IlocnegoBarensHoOE,
napajuieJIbHOE, CMEIIAHHOE
CO€IUHEHUE MPOBOIHUKOB.

Pa6ota a5exkTpu4eckoro Toka.
3akon Jxoyns—JIennia. MouHoCTh
AJIEKTPUYECKOT0 TOKA.

IIpoBeneHue YKCIIEpUMEHTA: U3YYCHHUE
CMEIIAHHOTO COEUHEHUS PE3UCTOPOB;
n3mepenue J/{C NCTOUHHUKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS;
HaOTIOICHYE DJISKTPOJIN3A.

Ornenka a0COMIOTHBIX U OTHOCHUTEIbHBIX
MOTPEIIHOCTEN U3MEPEeHUN (PU3NIECKUX
BEJIMYHH.

OOBsICHEHHE IPUHITATIOB JSUCTBUS U
YCIJIOBUI 0€30MacHOr0 MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, peocTara,
WCTOYHUKOB TOKA,
AJIEKTPOHArpPEBATEIbHBIX U
AJIEKTPOOCBETUTEIIHLHBIX MMPUOOPOB,
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DJNIeKTPOABIIKYIIIAS CUJIa U
BHYTPEHHEE COMPOTUBIICHUE
HCTOYHMKA TOKa. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOIA)
jeKkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DJEeKTPOHHAsI MPOBOJIMMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTD
COMPOTUBJICHUSI METAJIOB

OT TEMIIEPATYPHI.
CBepXnpoBOIAUMOCTb.
DJIIEKTPUYECKUM TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX MTYYKOB.
IMonynmpoBoanuku. CoOCTBEHHAs U
MpUMECHast TPOBOIUMOCTh
MOJyIpOBOAHUKOB. CBOMCTBA
p—N-niepexona.
ITonynpoBOTHUKOBBIE TIPHUOOPHIL.
DIIEKTPUYECKUM TOK B pacTBOpax u
pacruiaBax 3J€KTPOJIUTOB.

DIEKTPOIUTHYICCKAS TUCCOITHUAITHS.

DJIeKTpOan3.
DNEeKTPUYECKUN TOK B ra3ax.
CamMoCTOSITEeNbHBIN U
HECAMOCTOSITEJIbHBIN pa3psiI.
Mognnus. [1na3ma.
TexHuyeckne ycTpoucTBa v

TEpPMOMETPa CONPOTHUBIICHUS,
BaKyyMHOT'O JIN0J1a, TEPMHUCTOPOB U
(hoTOPE3UCTOPOB, MOTYIMPOBOTHUKOBBIX
JOUONOB, T'aJIbBAHUKH.

Pemenue pacu€THBIX 3a/1a4 C SBHO
3aJIaHHOUN (PU3UIECKOU MOJIEITBIO

C UCHOJIL30BAHUEM OCHOBHBIX 3aKOHOB
1 ¢popmyn Tembl «IlocTostHHBIN
3JIEKTPUYECKUN TOK.

Pacno3naBanue ¢pu3nyueckux siBICHUN
B YYEOHBIX OIBITaX U OKPYKaroIIeH
>KHU3HU: DJIEKTPpUYECKasi MPOBOAUMOCTb,
TEIIJIOBOE, CBETOBOE, XUMHUYECKOE,
MAar"guTHOE JICHCTBHUSA TOKA.

AHanu3 3JEeKTPUUECKUX SIBJICHUN U
MPOIIECCOB B LIENAX ITOCTOSIHHOTO TOKa
C HCITOJIb30BaHHEM 3aKOHOB: 3aKOH
Owma, 3aKOHOMEPHOCTH
MOCJIEI0OBATEILHOTO U MapajljIe IbHOTO
COEQUHEHUS TIPOBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

OrnucaHue U3y4eHHBIX CBOMCTB
BEILIECTB U JIEKTPUUECKUX SIBJICHUMN

C UCTIOJIb30BaHUEM (DUBUIECKUX
BEJIMYUH: AJICKTPUYECKHUM 3apsiji, cruia
TOKa, DJICKTPUUYECKOE HAIPSIKEHUE,
3JIEKTPUYECKOE CONPOTUBJICHUE,
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MPaKTUYECKOE MPUMEHEHHUE:
aMIepMeTp, BOJILTMETP, PEOCTAT,
WCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeIbHBIE MPUOOPHI,
3JIEKTPOOCBETUTEJIbHBIC TPHUOOPHI,
TEPMOMETP COMPOTUBJICHUS,
BaKyyMHBIH AUOJ, TEPMHUCTOPHI U
(hoTope3ucTopHI,
MOJYIPOBOAHUKOBBINA IO/,
rajJbBaHHKa

pa3HocTh nmoreHuanon, 3J1C, padorta
TOKa, MOIITHOCTH TOKA.

Hcnonb3oBanue nHPOPMaITMOHHBIX
TEXHOJIOTUH NI TIOHCKA,
CTPYKTYPHUPOBaHHUS, HHTEPIIPETAIINU U
MpeACTaBJICHUsT HH(MOPMAIUH TIPU
MTOJITOTOBKE COOOIIECHMI O TIPUMEHEHUH
3aKOHOB MOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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11 KJIACC

HammenoBanue

Ne KommaecTBo OCHOBHBIE BUIBI AEITEIbHOCTH
pa3enoB U TeM [IporpammHOe comepraHue

/o 4aCcoOB 00 y4arommxcst

y4eOHOro nmpeamera
Pazgen 1. DiieKTpoanHAMHUKA
1.1 | MarauTHOe moJe. 11 ITocTosiHHBIE MAarHUTHI. [IpoBeneHue skcnepuMeHTa: U3y4eHUEe

DNEeKTpOMarHuTHast
WHTYKITUS

BzanMmonaencTBre mMOCTOSIHHBIX
MarauToB. MarHuTHoOE MoJie.
BekTop MarHuTHOM MHIAYKILIUH.
[Tpunnun cynepno3uuunu
Mar"HuTHBIX Tonei. Jlmann
MarHuTHoi uHaykunu. Kapruna
JIMHAM MarHUTHOW MHIYKIIUH OIS
MOCTOSIHHBIX MarHUTOB.
MarsauTHO€ 110J1€ TPOBOJHUKA

¢ TokoM. KapTtrHa nuHUN UHIYKIUHU
MAardHuTHOI'O I10OJISA JUIMHHOI'O
MPSIMOrO NPOBOJHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O TIPOBOJHUKA, KATYILIKA
¢ TokoM. OmBIT DpcTenaa.
B3aumoelicTBre MPOBOTHUKOB

C TOKOM.

Cuita Amnepa, e€ Moayinb U
HaIpaBJICHUE.

Cuia Jlopenua, €€ Moaysb U
HarpasjeHHe. /|BHkeHue
3apsKEHHOU YaCTULIbI

MarHUTHOTO TOJIs KaTYLIKH C TOKOM;
HCCJIEIOBAHUE JEUCTBUS IIOCTOSHHOT O
MarHuTa Ha paMKy ¢ TOKOM;
HCCJIEIOBAHUE SIBJICHUS
AJIEKTPOMArHUTHON MHIYKIIUM.

O1rieHKa a0COIFOTHBIX U OTHOCUTEIBHBIX
MMOTPEITHOCTEH U3MEPEHUN (PU3MISCKUX
BEJIMYMH.

OOBbsicHEeHHE TTPUHIIUIIOB JIEHUCTBUS U
ycII0BUH 0€3011acHOr0 NMPUMEHEHHUS
IIOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, JIEKTPOIBUTATEIIA,
YCKOPHUTEJIEN 2JIEMEHTAPHbBIX YaCTHII,
WHIYKIMOHHOM MEeYH.

Pemienne pacu€rHbix 3ama4

Ha NIpUMEHeHUE (POPMYJT TEMBI
«MarHuTHOE 110J1€. DIEKTPOMarHuTHast
UHIYKLHSD).

Penienne kauecTBEeHHBIX 3a/1a4

C OIIOPOM Ha U3YYECHHBIC 3AKOHBI,
3aKOHOMEPHOCTHU U (pu3nyeckue
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B OJTHOPOJHOM MarHUTHOM TIOJIE.
Pa6ota cunel Jlopenria.

SIBneHne 3eKTPOMarHuTHOM
nHaykauu. [loTok BekTopa
MarHuTHOW UHIYKIIUU.
DNEeKTPOJABUKYIIAST CUJIA UHYKIIUH.
3aKOH 3JIEKTPOMarHuTHOM
nHaykauu Dapanes.

BuxpeBoe anekTpuieckoe 1moisie.
DNEeKTPOABUKYIIAST CUJIA UHIYKLIUHU
B IIPOBOJTHUKE, ABHXKYIIEMCS
MOCTYNAaTEILHO B OAHOPOIHOM
MAarHUTHOM MOJIC.

ITpaBuio Jlenua.

NuaykTUBHOCTB. fBIeHUE
CAaMOMHAYKIMHU. DIIEKTPOJABUKYIIAS
CHUJIa CAMOUHYKIIUU.

DHeprusi MarHuTHOTO MOJISI KaTyIIKU
C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.
TexHnueckue ycTpoucrsa u
MIPAaKTUYECKOE TPUMEHEHUE:!
MOCTOSTHHBIC MArHUTHI,
AJIEKTPOMATrHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTEIHU
3JIEMEHTAPHBIX YACTHII,
WHAYKIIUOHHAS MeYb

sIBJIEHUSI TEMbl « MarHuTHOE TOJIE.
DJIEeKTpOMarHuTHasi UHIYKIHSD).
OmnpeneneHue HaNpaBJIEHUs BEKTOpa
WHIYKIIAU MarHUTHOI'O MOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMIepa
u cuJibl JlopeHua.

PacnioznaBanne pu3nyecKkux siBICHUMN
B y4E€OHBIX ONBITaX U OKPY>KaromIeH
JKM3HH: B3aMOJIEICTBUE MAarHUTOB,
AJIEKTPOMArHUTHAsl MHIYKLMS,
JICUCTBUE MAarHUTHOTO T1OJISI HA
MPOBOJHUK C TOKOM M JBHKYIIIUNUCS
3apsif.

AHanu3 3JeKTPOMAarHUTHBIX SIBICHUH
C MCIIOJIb30BAaHUEM 3aKOHA
AJIEKTPOMAarHUTHON UWHAYKIIUH.
Onuncanue u3y4eHHBIX CBOMCTB
BEILECTB U 3JIEKTPOMAarHUTHBIX
SIBJIEHUM C UCTIOJIb30BAaHUEM
(bU3NYECKUX BEIUYHNH: UHIYKIIUS
MarHuTHOTO II0JIs1, cyjia AMIlepa, cuiia
JlopeHna, THIYKTUBHOCTh KaTYIIKH,
DHEPIrus JIEKTPUYECKOTO U MAarHUTHOT'O
oJIe

Hroro no pazneny

11
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Pasnen 2. KosneGanust 1 BOJIHBI

2.1

Mexanunueckue u
AJIEKTPOMArHUTHBIE
KoJIeOaHUs

KonebarenrsHas cucrema.
CBOOOIHBIE MEXaHUYECKUE
koneOanus. ['apMoHnueckue
koneOanus. [lepuon, yacrora,
aMIMTyaa u $a3a KoaeOaHui.
[Tpy>XuHHBIN MasTHUK.
MaremaTtuyecKnuii MasiTHUK.
YpaBHEHHUE TaPMOHHUYECKUX
kosiebanuii. [IpeBpaiienve sHepruu
IPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbI KOHTYD.
CBOOOJIHBIE AJIEKTPOMATrHUTHBIE
KoJIeOaHUsI B UJI€aJIbHOM
KO1e0aTeIbHOM KOHTYpPE. AHAJIOTHS
MEX1y MEXaHUYECKUMH U

QJICKTPOMAarHuTHBIMHA KOJICOQHUSIMH.

dopmyna Tomcona. 3akoH
COXpaHEHUsI PHEPTUHU B UICAITLHOM
KO0JIeOaTeIIbHOM KOHTYpE.
IIpencraBnenue o 3aTyxarolmmux
KoneOanusx. BeIHYXIEHHBIS
MeXaHUYeCKHE KoJeOaHusl.
Pe3onanc. BeiHyx1eHHBIE
AJIEKTPOMArHUTHBIEC KOJICOaHUS.
IlepemeHnHbIit TOK.

CI/IHYCOI/I)I&JIBHI)Iﬁ HepeMeHHBIﬁ TOK.

HccmenoBanue mapaMeTpoB
KOJIe0aTeIbHOM CUCTEMBI — TIEpUO/a,
YacTOTBI, aMIUTUTYIbI U (ha3bl
KoJsiebaHuil (Mpy>KUHHBIN W/ WIN
MaTeMaTUYECKUI MasiTHHK).
Habmronenue 3aTyxaronmx KojieoaHui.
HccrmenoBanre CBOMCTB BhIHYKICHHBIX
KoJIeOaHuM.

Hab6mronenue pe3onanca.

[IpoBeneHue sxciepuMeHTa:
HCCJICIOBAaHNUE 3aBUCUMOCTH TIEPHOJIa
MaJbIxX KojeOaHui rpy3a Ha HUTH

OT JUTMHBI HUTH U MaccChl Ipy3a;
HCCJIeIOBAaHUE TIEPEMEHHOTO TOKA

B 1LIENIH U3 TIOCJIEA0BATEIBHO
COCTMHEHHBIX KOHJICHCATOPA, KaTYIIIKH
U pe3ucTopa.

OrneHka aOCOIOTHBIX M1 OTHOCHUTEIIbHBIX
MOTPEUTHOCTEH U3MEpPEeHUN (PU3NIECKUX
BEJIMYMH.

OOBsiCHEeHUE TIPUHITATIOB ASUCTBUS U
yCIIOBUI 0€30MacHOr0 MPUMEHEHHUS
AIICKTPUYIECKOTO 3BOHKA, TeHEpaTopa
TIEPEMEHHOTO TOKA, JIMHUH
AIIEKTponepeaad.

Pernrenne pacy€rHbIX 3a71a49 C SBHO
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MomHOCTh NEPEMEHHOIO TOKA.
AMIIIMTYTHOE U JEUCTBYIOLIIEE

SHAYCHHUC CHUJIbI TOKA U HAIIPAKCHUA.

Tpancdopmarop. [IponsBojicTso,
nepenayda v noTpedieHue
SIEKTPUYECKOU YHEPTUH.
DKOJIOTMYECKUE PUCKH

IIpU IMPOU3BOIACTBEC JJICKTPOSIHCPIHUHA.

KyneTypa ncnonb3oBaHust
3JIEKTPOIHEPTUHU B [IOBCEIHEBHOM
JKU3HU.

TexHnueckne ycTpoucTBa u
IIPAKTUYECKOE IIPUMEHEHHUE:
3JIEKTPUYECKNUI 3BOHOK, T€HEPATOP
IIEPEMEHHOIO TOKA, JIMHUU
dJIEKTponepeaad

3aJlTaHHOU (PU3UYECKONH MOJECIIBIO

C HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, OITUCHIBAOIIINX
MEXaHUUYECKHE U DJIEKTPOMarHUTHBIS
KOJIcOaHMS.

Onucannue MexXaHNYECKUX U
AJICKTPOMArHUTHBIX KOJICOaHUN

C MCITOJIb30BaHUEM (PU3UUCCKHUX
BEJIMYMH: TIEPUOJT H YaCTOTA
KoJIe0aHuM, amMIIuTyaa u ¢asza
KoJyieOaHuii, 3apsil U CUJIa TOKa

B TAPMOHHUYECKHUX IJICKTPOMArHUTHBIX
KOJICOQHUSIX.

Penienue kauyeCTBEHHBIX 3a/1a4

C OMOpo¥ Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIHCHIBAFOIIINE
MEXaHUYECKHE U IJIEKTPOMArHUTHBIC
KOJICOaHUSI.

Pabora B rpyniax npu IjaHUPOBaHUH,
MPOBEJICHUU U UHTEPIPETAINU
pe3yJIbTaTOB OMNBITOB, U aHAITN3E
JIOMOJIHUTEJILHBIX HCTOYHHUKOB
WH(OpPMAIIHH 110 TEME

2.2

Mexannueckue u
AJIEKTPOMATHUTHBIC
BOJIHBI

MexaHn4ecKre BOJIHBI, YCIIOBUS
pacupoctpanenus. [lepuog.
CKOpOCTh pacpoCTpaHEHUS U
JUTMHA BOJIHBIL. [lomiepednblie u

Nzyaenune oOpa3oBaHus u
pacnpoCcTpaHEHUs TTOTIEPESUYHBIX U
MPOJOIBLHBIX BOJIH.

HaGmonenue orpakeHust
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MPOJI0JIbHBIE BOJIHBI.
HaTepdepennus u nudpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. I poMKOCTB
3ByKa. Beicora ToHa. TemOp 3ByKa.
DNEeKTPOMarHUTHbHIE BOJIHBI.

Y cnoBus u3ny4eHus
3JIEKTPOMArHUTHBIX BOJIH. B3anMHast
opueHTanus BekTopoB E, B,

L B 2JIEKTPOMarHUTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)k€HUue, MPEIOMIICHUE,
ToJisipyu3anysi, TUOpaKIus,
nHTepdeperuns. CKOpoCcTh
3JIEKTPOMAarHUTHBIX BOJIH.

[ITkana 31€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 3J1eKTpOMarHuTHHIX
BOJIH B TEXHUKE U OBITY.

[TpuHUIMIIBI paAUOCBSI3U U
teneBueHus. Paguonokanusi.
DJEeKTPOMarHuTHOE 3arpsisHeHHUE
OKPYXKAaroIIEN Cpeapbl.

TexHnueckne ycTpoucTBa u
MPAKTUUYECKOE MPUMEHEHUE:
MY3bIKQIbHBIE HHCTPYMEHTHI,
yIABTPa3ByKOBasi IMarHOCTUKA

B TEXHUKE U MEJIULIMHE, pajap,

U IIpeJIOMJICHUS, UHTepPEPEHILINU U
TU(PaKINN MEXaHUYECKUX BOJIH.
Habmronenue cBsA3u TPOMKOCTH 3ByKa U
BBICOTHI TOHA C AMIUIMTYJIOU U
4acTOTOU KoJieOaHUi, 3ByKOBOI'O
pe30HaHca.

HUccaenoBanue cBONMCTB
AJICKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpeoMIIEHHE, MOJISIpHU3aLys,
nudpakuus, uHTepPepeHus.
HN3yueHnue ycnoBui U3JIydeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
OpHUeHTanuu BEKTOpoB E, B,

L B DJIEKTPOMArHUTHOM BOJIHE.
N3yyeHnne npuMeHeHus
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbsicHEeHHUE TTPUHIIUTIOB JICHCTBUS U
yCJIOBUH 0€30MacHOr0 MPUMEHEHHUS
MY3bIKUIbHBIX HHCTPYMEHTOB,
YIIbTPa3ByKOBOU JUArHOCTHUKH

B TEXHUKE U MEIMLIMHE, pagapa,
panuonpuémMHUKa, TEICBA30Da,
aHTeHHBbI, Tenedona, CBU-neun.
Pemenne pacu€THBIX N Ka4ECTBEHHBIX
3aj1a4 C OMOPOM Ha U3YYCHHBIC 3aKOHBI
1 3aKOHOMEPHOCTH, ONUCHIBAIOIIINE
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pPaauoONPUEMHHK, TEICBU30D,
anTeHHa, Terieon, CBY-mieup

pacnpocTpaHEeHHE MEXaHUYECKUX U
BJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHPOpMAITUOHHBIX
TEXHOJIOTHUM IS TIOMCKa,
CTPYKTYPHUPOBaHHUS, HHTECPIIPETAITNU U
npeacTaBieHUs UH(OpMAITUHA

IIPH TTIOJITOTOBKE COOOIICHUH

00 MCTIOJIb30BaHUH JICKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyacTtue B IUCKYCCUU

00 3JIEKTPOMArHUTHOM 3arpsi3HEHUHU
OKPY>KAIOLIEH Cpeapbl.

Pa6oTa B rpynnax npu njiaHupOBaHUH,
MPOBEJACHUN U UHTEPIPETAIIUH
pe3yJIbTaTOB OMBITOB U aHAJIN3E
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB
uH(poOpMaIUM 1Mo Teme

2.3

Onrtuka

10

I'eomeTpuueckas onTuka.
[IpsaMonuHEHOE pacpoCTpaHEHUE
CB€TA B OJIHOPOAHOU cpene. Jlyu
cBera. ToueyHbI UICTOUYHUK CBETA.
OTtpaxxenue cBeTa. 3aKOHbBI
oTpaxxeHus ceera. [loctpoeHue
U300paKEHUH B TIJIOCKOM 3€pKalie.
IIpenomnenue crera. 3aKOHBI
MpeIOMJICHUST CBeTa. AOCOIOTHBIN
rnokasareJjb npeaomieHus. [loaHoe

HN3yuenune sBI€HUS ITOJHOTO
BHYTPEHHET' O OTPaKE€HUSI, €0
MPUMEHEHHUS B CBETOBOJIE.

HN3yuenue moaeneil MUKpPOCKOIIA,
TeJecKona.

ITonydyeHnune cnekTpa ¢ HOMOIIBIO
MPpU3MBbI U TU(QPAKIUOHHON PEIIETKU.
HN3mepenne nokasaress NpeioMIIEHUS
CTEKJIA.

HccnenoBanue CBOMCTB U300pakeHUM
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BHYTPEHHEE OTPa’KCHUE. B JIMH3aX.
IIpenenbHBINA yroya MOJIHOTO OOBsICHEeHUE TIPUHITATIOB ISUCTBUS U
BHYTPEHHETO OTPaKECHUSL. yCJIOBUM 0€30MacHOr0 MPUMEHEHUS
Jucnepcust cBera. CIIOXKHBIN COCTaB | OYKOB, JIYIIbI, (hoTOANIIapara,

Oesnoro cgerta. Lper. MIPOEKLIMOHHOTO aniapara,
Cobwuparoliye 1 paccenBaroOIINe MHKpPOCKOIIa, TEJIECKOIIa, BOJIOKOHHOMN
mH3bl. ToHkas nuH3a. POKyCHOE ONTHKH, TU(PPAKITHOHHON PEIIETKH,
paccTosiHuE U ONTUYECKAs CUJia MOJISIPOUIA.

TOHKOM JnrH3bL. [locTpoenue Penrenue pacu€THbIX 3a/1a4 C IBHO
M300pakeHU B COOMpPAIOIINX U 3aJaHHON (PU3NUECKON MOJIEIBIO
paccenBaromux auH3ax. @opmyna C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
TOHKOUW JIMH3BIL. Y BEJIMUEHUE, 1 GOpMYJ TEOMETPUUECKON ONITUKH.
J1aBaeMoOe€ JIMH30H. ITocTpoenue u onucanmue U300paKeHUsI,
IIpenensr npuMeHUMOCTH CO3/1aBa€MOr0 INIOCKUM 3€PKaJIOM,
reOMETPUYECKON ONTHUKH. TOHKOM JINH30M.

Bonnosas ontuka. UaTepdepennus | PaccMorpenue npenenos

cBera. KorepeHTHble HCTOYHUKM. IIPUMEHUMOCTH T€OMETPUIECKOMN
VYcnoBust HaOMIOICHUSI MAKCUMYMOB | ONITHUKH.

1 MUHUMYMOB PacriosnaBanme pu3nyecKkux siBICHUMN
B UHTEP(PEPEHIIMOHHON KapTHHE B OIIBITAX U OKPYKAIOIIEH )KU3HU:

OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX NPSMOJIMHEWNHOE PacpOCTPAHEHUE
VICTOYHUKOB. CBETa, OTPAXKEHUE, IIPEJIOMIICHHUE,
Hudpakums ceera. qudpakunonnas | marepdepeHnus, TudpaKkius u
pemérka. Y cioBue HaOr0IeHUs MOJISIpU3aLys CBETA, JIUCIEPCHUS] CBETA.
TJIaBHBIX MAKCUMYMOB TIpH T1ajieHun | M3ydenne ycinoBuii HaOMro1eHUs
MOHOXPOMAaTHUYECKOI'O CBETA MaKCUMYMOB U MUHUMYMOB

Ha TU(GPAKITMOHHYIO PEHIETKY. B MHTEep(PEPEHIIMOHHON KapTUHE
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IMonspuzanus ceera.

TexHnueckne yCcTpoucTBa u
IIPAaKTUYECKOE TPUMEHEHUE:!

O4YKH, JIyla, (poToanrmapar,
IIPOEKLIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJJOKOHHAsI
ONTHKA, AU paKIIMOHHAS PEIIETKa,
MOJISIPOUL

OT JIByX CHH(}a3HBIX KOT€PEHTHBIX
MCTOYHHUKOB.

VcnoBre HaOIIOACHUS TJIABHBIX
MaKCHUMYMOB TIpHY MTaJICHUHU
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKITUOHHYIO PEIIETKY.
AHanmi3 ONTHYECKUX SIBIICHUN

C UCITOJIL30BAaHNEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHEHHUS
CBeTa, 3aKOHBI OTPa)KEHUsI CBETA,
3aKOHBI IIPEJIOMJICHHUSI CBETA.
Onucanve ONTUYECKUX SIBICHUIN

C UCIIOJIB30BaHUEM (PU3UUECKUX
BEIIMYMH: (POKYCHOE pacCCTOSTHHUE U
ONTHUYECKasl CUJIA JTUH3BI

Uroro no pazneny

24

Pa3nen 3. OcHOBBI clielIMAJILHOM TeOPpUU OTHOCUTeIbHOCTH (Hanee — CTO)

3.1

OCHOBBI CIIEIUAIEHOU
TEOpHUH
OTHOCUTENBHOCTH

4

I'paHUIBI MPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctymnatel ciennagsbHONM TEOPUH
OTHOCHUTEILHOCTH: HHBAPUAHTHOCTD
MOJ1yJIsl CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEILHOCTH
OUHIITEHHA.

OTHOCUTENTBHOCTh
OHOBPEMEHHOCTHU. 3aMeIJICHUE
BPEMEHHU U COKpAIlEHUE JITUHBI.

Pemenne kauecTBEHHBIX 33124

C ONOPOI HAa U3YYEHHbBIE OCTYJIATHI
CTO.

Hcnonb3oBanue nH(POPMAITMOHHBIX
TEXHOJOTUN OJIs1 IIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN U
peacTaBieHUs HHQOPMAITUH TIPA
MOATOTOBKE COOOIIEHUHN O TpaHUIlax
MNPUMEHUMOCTH KJIACCUYECKOU
MexaHuku u ocHoBax CTO

CtpaHuua 5113 58
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Htoro

10 pa3lelry

Pasznen 4. KBanToBasi puzuka

4.1

DJIeMEeHTHI KBAHTOBOM
OIITUKHA

DHeprusi U UMITYJIbC

PETMATUBUCTCKOMN YaCTHUILIBI.

CBsI3b MacCHI C SHEpPrueH u

HMMITYJIbCOM PEISTUBUCTCKON

YaCTHUIIbI. DHEPTUs TTOKOSI

®ortonbl. Dopmyna [Inanka cBsizu Hab6monenue pororddexra

SHEpPruu GOTOHA C €r0 YaCTOTOM. Ha YCTAHOBKE C IIMHKOBOW TIJIACTHHOM.

DHeprusi 1 UMITyJbC (HOTOHA. HccnenoBanue 3aKOHOB BHEIIHETO

OTKpBITHE U UCCIICIOBAHUE dborordpdekra.

dboroaddexra. OnbITH OOBsicCHEHWE OCHOBHBIX TIPUHITUTIOB

A.T". CroneroBa. 3aKOHBI JICHCTBUSI TEXHUUYECKUX YCTPOMCTB,

dboroaddekra. YpaBHeHue TaKUX Kak: GOTO3IEMEHT, POTONATUHUK,

OuHmTelHa 171 porosPdexra. coiHeuHas O6aTtapes, CBEeTOAMO; U

«Kpacnas rpanuna» gorosddexra. | ycaoBuil ux 6€300aCHOI0 NPUMEHEHUS

JlaBnenue cBera. OnbIThI B IIPAKTUYECKOU KU3HU.

I1.H. JIeOenesna. Penrenue pacu€THbiX 3a/1a4 ¢ SIBHO

XHUMHYECKOE JIEUCTBUE CBETA. 3aJlaHHON (PU3UUECKON MOJIENBIO

TexHu4eckre ycTpoicTBa u C WCITOJIL30BAHMEM OCHOBHBIX 3aKOHOB

MPAaKTUYECKOE NTPUMEHEHHUE:! 1 (GopMyJ KBAHTOBOM ONTHUKH.

¢doTosnemMeHnT, (OTOTaTYHUK, Pemnrenmne kauecTBEeHHBIX 3a7a4

coiHeuHast 6aTapesi, CBETOIUO/T C OIOpOM Ha U3YYEHHBIC 3aKOHHI,
3aKOHOMEPHOCTH KBAaHTOBOW ONTHKHU.
PacriosnaBanme pu3nyecKkux siBICHUI
B YYEOHBIX OIBITAX:
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dorosnexkTpuueckuii 3(pdext, ceeToBoE
JaBJICHUE.

Omnucanue u3y4eHHBIX KBAHTOBBIX
SIBJIEHUU U TIPOILIECCOB

C MCTIOJIb30BaHUEM (DU3UIECKUX
BEJIMUYHUH: CKOPOCTh DJICKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U YaCTOTa CBETA,
SHEPrusi U UMITYJIbC (hOTOHA

4.2

Ctpoenue aToma

Moxuens atoma TomcoHna. OObITEI
Pesepdopna no paccesiuuio
o-dyactul. [Inanerapuas monesns
aroma. [Toctymarsl bopa.
Mznydyenne u noriomeHne (¢OoTOHOB
IIpU IIEPEXOE aTOMa C OJTHOI'O
YPOBHS DHEPruu Ha Apyrou. Buael
crekTpoB. CIIEKTp ypOBHEN dHEpPruu
aToma BOJOpoJa.

BosnnoBrble cBolicTBa yactuil. BoaHbl
ne bpoitns. KopnyckyisipHo-
BOJIHOBOUW J1yaJIU3M.

CIHOHTaHHOE U BBIHYKIECHHOE
U3JIy4YEHHE.

TexHuueckue ycTpoucTBa u
MPaKTUYECKOE NPUMEHEHUE:
CIIEKTPAJIbHBIN aHaIN3
(cekTpockon), Ja3ep, KBaHTOBBIN
KOMIBIOTEP

N3yuenune moxenu onbita Pezepdopna.
IIpoBeneHue sxkcnepuMenTa

110 HAOIIOICHUIO JIMHEHYATOr0 CIIEKTpPA.
Ouenka abCOMIOTHBIX M OTHOCUTEIIBHBIX
MOTPEITHOCTEH U3MEpPECHUN (PU3NIECKUX
BEJIUYMH.

HN3yuenue monenu aroma: TomMcoHa,
IUIAHETApPHOU MOJEIINA aTOMa, MOJICIIN
aroma bopa.

HN3ydenune cnekTpa ypoBHENH SHEPIrUU
atoMa Bogopoaa. O0bpsacHeHnE
NPUHLIMUIIOB AEUCTBUS U yCIOBUM
0€3011aCHOr 0 MPUMEHEHUSI
CHEKTPOCKOIMA, JIa3epa, KBAHTOBOI'O
KOMIIBIOTEPA.

Pemenne kauecTBEeHHBIX 3a1a4

C OMOpoI HAa U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3nyecKkue
siBJIeHUs 10 Teme «CTpoeHue aToMay.
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Pacrnio3naBanue pusznyueckux sBICHUMN
B y4€OHBIX ONBITaX: BOSHUKHOBECHUE
JIMHENYATOro CIIEKTpa U3JIyUYEeHHUSI.
AHanu3 KBaHTOBBIX MPOLIECCOB U
SIBJICHUM C MCTIOJIb30BaHUEM
nocryiaaroB bopa

4.3

ATOMHOE S71pO

DKCIIEpUMEHTHI, JOKa3bIBAIOIINE
CJIO)KHOCTH CTPOCHHUS SIIpa.
OTKpBITHE PAAUOAKTHBHOCTH.
Omnsitel Pezepdopaa no
OTPEJICIICHUIO COCTaBa
pPaIMOaKTUBHOI'O U3Ty4ICHHUSI.
CsoiictBa anbda-, 6era-,
ramMma-usiydeHus. Biusiaue
paZIOaKTUBHOCTH Ha >KUBBIE
OpraHu3MBbl.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxknonnast moaens ssapa
I'eitzen6epra-lBaneHko.

3apsina sapa. MaccoBoe 4HCIIO siipa.

H3otonsl.
Anbda-pacnan. DIeKTPOHHBIA U

TO3UTPOHHBIN OeTa-pacnana. ['amma-
n3IydeHne. 3aKOH PaIHOaKTUBHOTO

pacnaza.
DHeprus CBsI3U HYKJIOHOB B SIZIpE.
SlnepHbIe CHUIIBL.

N3yuyeHne 3KCrepuMeHTOB,
JIOKA3bIBAIOIIMX CIIOKHOCTb CTPOCHUS
aTOMHOTO sifipa.

HccnenoBanue TpeKOB 4acTHUIL

(110 ToTOBBIM (hoTOTpadUsIM).
N3yuenue siaepHbIX CUJL, SIIEPHBIX
peakuuii CHHTE3a U pacrnajaa,
TEPMOSIZIEPHOT'O CUHTE3A.

N3yueHne HyKJIOHHOW MOJENu siipa
I"eitzenbepra-lBaneHko.

OOBbsicHEHHE yCTPOHCTBA U
NPUMEHEHUS JO3UMETPaA, KaMephl
BuiibcoHa, sipepHoOro peakropa,
aTOMHOHN OOMOBI.

Pemenue 3amau ¢ onopoit

Ha I10JIy4Y€HHBbIE 3HAHU, B T.4. O 3apsae
1 MacCCOBOM YHCJIE sI/Ipa.
Pacno3naBanme ¢pu3nueckux sSIBJICHUN
B Y4E€OHBIX OIBITaX U B OKPYKAIOIIEH
’)KU3HU: €CTECTBEHHAs U UCKYCCTBEHHAs

PaaAuOaKTUBHOCTD.
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Jedext maccel sapa. Omnucanne KBaHTOBBIX SIBJICHUN U
S nepusbie peakuuu. lenenue u IPOLIECCOB C UCHOJIb30BAHUEM
CHUHTE3 siJIep. (br3nIecKrUX BEIUYHH: TIEPUO]]

SnepHsblil peaktop. TepmosiaepHblii | oypacnaja, YHEPIrus CBsI3U aTOMHBIX
cuntes. [IpoOyieMbl U MEPCIEKTUBBL | sAep, AedEeKT MacChl sipa.

SIIEPHOU DPHEPIETUKU. AHanu3 poLeccoB U SIBICHUN
DKOJOTMYECKHUE acCleKThl SIACPHOI C UCIIOJIb30BAaHUEM 3aKOHOB U
SHEPreTUKHU. MOCTYJIATOB: 3aKOH COXPaHEHUs
DneMeHTapHble YacTULbl. OTKPBITHE | AJIEKTPUYECKOTO 3apsijia, 3aKOH
IIO3UTPOHA. COXPAaHEHHsI MacCOBOI'0 YMUCJIA,
MeTtoas! HabIOIeHUS 1 nocryJsarel bopa, 3akoH

perucCTpannu 3JIEMEHTAPHBIX pPaaroaKTUBHOIO pacnaia.

YaCTHLI. VYuyactue B paboTe Kpyrioro crojia
DdyHaaMeHTAIbHbIE «DyHIaMeHTaJIbHbIE B3aUMOJICHCTBUS.
B3auMoaercTBua. EquncTBO EnuncTBO Duznueckoi kKapTUHBI
(u3nvyecKkoi KapTUHBI MUPA. MUPA».

TexHnueckue ycTpoucTBa u Hcnonb3oBanue nH(PpOpPMaAITMOHHBIX
MPaKTUYECKOE NPUMEHEHUE: TEXHOJIOTUH JUUISI IOUCKA,

JI03UMETp, Kamepa BunbcoHa, CTPYKTYpPUPOBAHUSI, UHTEPIPETALUU U

SIIEPHBINA peakTop, aToMHasi bomMOa npeacTaByieHuss ”HGOPMAILIUU TIPU
MOJITOTOBKE COOOIIIECHHI O TIPUMESHEHUH
3aKOHOB KBaHTOBOU ()U3UKHU B TEXHUKE
Y TEXHOJIOTHSIX, SKOJTOTHIECKUX
acIieKTax si/ICPHON YHEPTETUKH

Hroro no pazgeny 15
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Paznen S. DiieMeHTHI aCTPOHOMMH U ACTPOPU3IUKH

5.1

DJIEMEHTBI
aCTPOHOMUH U
acTpo(u3uKU

7

DTanbl pa3BUTHS aCTPOHOMUH.
[MpukitagHOe U MUPOBO33PESHUECKOE
3HAYCHUE aCTPOHOMMHU.

Bun 3Bé3anoro neba. Co3Be3aus,
sIpKUE 3BE3bI, TUIAHETHI, UX
BUINMOE IBUKEHHE.

ComHedHast cucTeMa.

Comnnne. ConHeyHast akTHBHOCTb.

Hcrounuk sneprun CoiiHIIA U 3BE3 .

3BE30bI, X OCHOBHEIE
XapaKTEepUCTUKHU. /Ilnarpamma
«CHEKTPaAJIbHBINA KJIAacC —
CBETUMOCTEY». 3BE3bI ITIaBHOU
MOCJIEA0BAaTEIbHOCTH. 3aBUCHMOCTbD
«Macca — CBETHMOCTBY JIJIs 3BE3]
TJIaBHOM ITOCIEHOBATCIILHOCTH.
BnyTrpennee crpoenue 3BE3.
CoBpeMEHHBIE PEICTABICHUS

O MPOUCXOXKACHUU U IBOJIFOIIUU
CoumHiia u 3B€3/1. DTarbl )KU3HU
3BE3I.

Mrineunsiii Ilyts — Hama ["anakTuka.
Ilonoxenue n apumxkeHne CoHIla

B ['anmaktnke. THUIBI TaTaKTHK.
Pagnoranaktrkuy m KBasapsl.
Yépuble ObIPHI B IApaxX TaJlakTHUK.

IloaroroBka cooOuieHuii 00 dTarmax
pa3BUTHSI ACTPOHOMUH, O TIPUKIATTHOM
1 MHUPOBO33PEHYECKOM 3HAYCHUU
aCTPOHOMUH, O METO/IaX IMOJTyUCHHUS
HAyYHBIX aCTPOHOMHUYECKUX 3HAHUMH,
OTKPBITUSAX B COBPEMEHHOM
aCTPOHOMUMU.

N3yuenne coBpeMEHHbBIX
MPEACTaBJICHUN O TPOUCXOXKICHUH U
sBoJrroruu CoHIA U 3BE3.
HN3yuenne TUNIOB rajakTuk,
paguorajiakTUK U KBa3apoB.
N3yuenue nBUKEeHUSI HEOSCHBIX TEll,
SBOJIIOLMHU 3BE30 U BceleHHOM,
MPOIECCOB, MPOUCXOAAIINX B 3BE3AAX,
B 3BE3JHBIX CUCTEMAaX,

B MEXTaJJaKTUYECKOM cpee,
MacmTabHON CTPYKTYpbl BceneHHOI.
OOmbsicHeHue pacuiuperus Beenennou
Ha OCHOBE 3aKoHa Xa00I1a.
[ToaroroBka K 0OCYXICHUIO
HEpPEIICHHBIX MTPOOJIEM aCTPOHOMUU.
IIpoBenenne HabOIOACHU
HEBOOPYKEHHBIM TJIa30M

C UCITOJIb30BaHUEM KOMITbIOTEPHBIX
MPUJIOKESHUM JIJIs1 OTIpeaeTICHU s
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Bcenennas. Pacuimpenue
Bcenennotii. 3akon Xab6mna.
Paz6eranue ramaktuk. Teopus
Bbonwmoro B3peiBa. Penukrosoe
H3JTy4yeHHE.

MacmrabHasi CTpyKTypa
Bcenennoi. Meraranakruka.
Hepeménnbie mpobiiemMbl

MMOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3nusi CeBEepHOTo MoyIapus

U SApPKHE 3BE3MBI.

ITpoBenenne HaOIOICHUM B TEISCKOT
JIynsl, nimaner, Mieunoro IlyTu.
VYyactue B JUCKYCCUU O HEPEIICHHBIX
mpobaemMax aCTpOHOMUU

aCTPOHOMUH
Hroro no pazaeny 7
Pa3nen 6. O0o011a011€€ MOBTOPEHUE
6.1 | O6oo6maroree 4 O06001IeHE U CUCTEMATH3ALIH YyacTue B AUCKYCCUH O POJIU (PU3UKHU
IMOBTOPCHHE CoZep KaHUsl pa3/IeioB Kypca 1 aCTPOHOMHMH B Pa3IMIHBIX cepax

«Mexanuka», «MonekynsipHas
¢u3nKa U TEePMOIUHAMHUKAY,
«DnekrponuHamuka», «Konebanus
U BOJIHBD, «OCHOBBI CIEUAIIBHOMN
TEOPUH OTHOCUTEIBHOCTHY,
«KBaHTOBas (pusmka», «JIEeMEHTHI
ACTPOHOMUH U aCTPOPUUKH.
Ponb pusuku u actrponomuu B
3KOHOMUYECKOM, TEXHOJIOTUYCCKOM,
COLIMAJILHOM M 3TUYECKOU cepax
JeSITEIbHOCTH Y€JIOBEKA, POJIb U
MecTO (PU3UKU U aCTPOHOMUHU

B COBPEMEHHOW HAayYHOH KapTUHE
MHPA, 3HAUEHUE ONUCATEIBbHOM,

JESITEILHOCTH YEJIOBEKA.
IToaroroBka COOOIIEHHH O MECTE
(buznyueckor KapTUHBI MUpA B PIAY
COBPEMEHHBIX MPEJCTABICHUN

O pHUpoJIe.

BrinoniHeHne ydeOHbBIX 3aJaHuH,
JICMOHCTPHUPYIOIIIUX OCBOSHHUE
OCHOBHBIX MOHATHH, (PU3NUECKUX
BEJIMYMH U 3aKOHOB Kypca (Pu3uKu
10-11 xiaccos
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CHUCTEMATU3UPYIOLLEH,
OOBSICHUTENHFHOU U
MPOTHOCTUYECKON ()YHKITHH
¢buznueckoi Teopuu, posib
(uznueckoii Teopuu B
(opMupoBaHUM TIpEICTABICHUMN
0 (pU3NYECKON KapTHHE MUPA, MECTO
(uznueckol KapTUHBI MUpa

B 00IIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAay4YHbIX
pPEeACTaBICHUM O IPUPOIE

N

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB 110 I[TPOT'PAMME

w

OTNPABUTEND
MBQY "CpegHsaa O6lweobpasoBaTtenbHas noAnnCcAHO
LWkona Ne151 C YraybneHHbIM L

N3yyeHnem OTaenbHbix NpegveToB”
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