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®denepanbHas pabodas mporpamma mno ydeoHomy npeamery «Duszuka» (0a30BbId
ypoBeHb) (mpeaMeTHass o00yacTh «ECTECTBEHHO-HAYUYHBIE MPEAMETH») BKIIOYAET
MOSICHUTENBHYIO 3aMUCKY, CO/IepKaHue oOy4YeHUsl, NIAHUPYEMbI€ PE3yIbTaThl OCBOCHUS
MIPOTPaMMBI 110 PU3HKE, TEMATHIECKOE MNIAHUPOBAHUE.

[TosicHuTenpbHasl 3amucKa OTpakaeT OOIIME LeNd U 3a7aud H3ydyeHus: (U3HKH,
XapaKTEPUCTUKY TICUXOJOTUYECKHUX TMPEANOCHIIOK K €ro M3YYCHHIO O0ydYaroIMMHUCS,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TaKXe TMOJIXOJbl K OTOOpY COAEep>KaHUS,K
ONPEICIICHUIO INTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOydYeHHS PACKPBIBACT  COJCPKATEIbHBIC JIMHUH, KOTOPHIC
npeajaraloTcs Juisi 00s3aTelIbHOTO M3Y4YEHUsl B KaXKJIOM KJacce Ha YPOBHE CPEIIHETrO
obmrero oopa3oBaHwMs.

[InaHupyembie pe3ynbTaThl OCBOCHHMS MpOorpaMMbl MO (U3MKE BKIHOYAIOT
JIMYHOCTHBIE, METalpeJIMETHBIE PEe3yJbTaThl 32 BECh IMEPUOJ] OOY4YEHHUS Ha YpPOBHE
cpenHero oo1iero 00pa3oBaHus, a TakKe MPEAMETHBIC JOCTUKEHUS 00Yy4aroIerocs 3a
KaXJIbIA 101 OOy4YEeHUS.

IMNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3rke 6a30BOro ypoBHs Ha ypOBHE CpPEeIHETO 0011ero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TPpeOOBaHUI K pe3yJbTaTaM OCBOCHUS OCHOBHOMN
oOpazoBarenbHOM mporpammel, npeacrabieHHbix B GT'OC COO, a takxke ¢ yd€ToM
benepanbHOl paboyeit mporpaMMbl BOCTUTAHUS U KOHIICTIIIUY MTPENOoIaBaHus yueOHOTOo
npeamera «®Puszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Deaepaunu,
pean3yIolUX OCHOBHbIE 00pa30BaTelbHbIE TPOrPAMMBI.

ConeprxkaHue mporpamMmsl 1o (pU3KMKE HAMPaBJICHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTUHBI Mupa oOyuatomuxcsi 10-11 kmaccoB mpu o0ydeHun ux (Qusmke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOrO mojaxoja. IIporpamma no
¢usuke coorBeTcTBYeT TpeboBaHusiMm PI'OC COO Kk mMiIaHUPYEMBIM JTUYHOCTHBIM,
npeIMEeTHBIM W MeTanpeIMeTHble pe3yJibTaTaM OOy4YeHHs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pealu3aldyd MEXKIPEAMETHBIX CBsI3ed (HU3UKM C €CTEeCTBEHHO-
HAyYHBIMU Y4EOHBIMH TIpeMeTamMu. B Hell ompenenstoTcs OCHOBHBIC IEIH WU3YUYEHUS
(GbU3UKN HAa YPOBHE CpeITHET0 00IIero 00pa3oBaHus, IJIAaHUPYEMbIE PE3YIbTaThlIOCBOCHUS
Kypca (U3MKU: JUYHOCTHBIE, METANPEAMETHBIC, TPeAMETHbIE (Ha 06a30BOM YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

MJIaHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
YHUCIe MPEAMETHBIE PE3YNIbTATHI IO T0J1aM 00yUYEHUS;

cojiep>kaHue yueOHoro npeamera «Pusnka» mo rogam oO0y4eHusI.

[Iporpamma o ¢pu3nke MOXKET ObITh MCIOJIb30BaHA YUYUTENSIMU KaK OCHOBA JUJIS
COCTaBJICHHSI CBOMX pabouux mporpamm. [lpu pazpaboTke pabouei mporpamMmsbl



B TEMAaTHUYECKOM IJITAHUPOBAHUU JOJLKHBI OBITh YUTEHBI BO3MOKHOCTU HCIIOJIb30BAHUS
ANIEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONIUXCA y4eOHO-
METOIMYECKUMH MaTepruagaMu (MyIbTUMEIUUHBIE IPOTPAMMBI, 3JIEKTPOHHbBIE YUEOHUKH
U 3aJaYHUKH, DJCKTPOHHbIE OWUONMMOTEKH, BUPTyalbHbIE J1a00OpaTOpUH, HUTPOBBIC
IPOrpamMMbl, KOJUIEKIIMH LHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIUMHU
TUAAKTUYECKAE BO3MOYKHOCTH HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHUH,
COZIepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENIBCTBY 00 00pa30BaHMH.

[IporpamMmma mo ¢u3nMKe HE CKOBBIBA€T TBOPUECKYIO HHHIIMATHUBY YUHTENEH U
NPENOCTABISIET BO3MOXKHOCTD I PEATM3ALMHN PA3IUYHBIX METOJAMYECKUX MOIX0I0B
K OpraHu3anuud oO0y4yeHHs (U3HKe MPH YCIOBHUH COXPAHEHHUS O0S3aTeIbHOW YacTH
coJiepXaHus Kypca.

®du3nka Kak Hayka o HaubOosee OoOIIMX 3aKOHAX MPUPOJbI, BBICTYIAsl B KaUECTBE
y4eOHOro mnpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CUCTEMY 3HAaHHA 00
okpyxarmem wupe. LkonpHbIH Kypc (QU3MKHM —  CHCTEMOOOPA3YIOMIMIAIIA
€CTECTBEHHO-HAYUYHbIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeXKaTB
OCHOBE TMPOLECCOB M SBJICHUM, HM3y4aeMbIX XHMHEH, Ouosorueit, Quznueckou
reorpadueit u actpoHomueid. Vcnosib30BaHWE W aKTUBHOE MPUMEHEHUE (PUBMUYECKUX
3HAHMM OmpenessieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOrMH B cdepe
OPHEPreTUKH, TPAHCIOpPTa, OCBOEHHUA KOCMOCA, IOJYYEHHS HOBBIX MaTe€pHaIOBC
3aJlaHHBIMM CBOWCTBaMU U JApyrux. M3ydeHue (U3MKM BHOCUT OCHOBHOW BKJIAJB
(dopMupoBaHue €CTECTBEHHO-HAy4YHOI KApTHHBI Mupa oOyuaromuxcsi, B
(GopMUpOBaHHE YMEHUN MPUMEHSTh HayYHbII METOJ MO3HAHUS NPU BHINOJHEHUH UMU
y4eOHBIX UCCIICOBAHUM.

B ocHOBY kypca ¢hu3uKu 1151 YPOBHS CPEIHETO 00I1Iero o0pa3oBaHus MOJI0KEH Pl
Ui, KOTOPbIE MOXHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH Kypc SBISETCS JIOTUYECKU
3aBepUIEHHBIM, OH COIEPXKUT MaTepuan M3 BceX pas3AesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pusuku oObeIuHEH
BOKpYr (¢usnueckux Tteopuil. Benymum B Kypce sBiseTcss (OpMUPOBaHUE
IIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzauus npeanojaraeT HCMOJIb30BaHHUE
TYMaHUTapHOTO MOTEeHLKa a GU3NIECKON HAYKHU, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXE€ C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuknaomoti nanpasnennocmu. Kypc (puU3MKy mpeanonaraeT 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUH
Y 3aKOHOB.

Hoes sxonozuzayuu peannusyercsi HoCpeCTBOM BBEICHUS 3JIEMEHTOB COACPKAHMS,
MNOCBSIIIEHHBIX 3KOJOTHUYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBIC
Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakKe OOCYXJIEHUS NpoOJeM palMOHAIBHOIO
IPUPOAOIIONB30BAHUS U SKOJIOTUYECKON O€30aCHOCTH.



Crep’HEBbIMU DJIEMEHTaMU Kypca (U3MKM HAa YpPOBHE CpPEIHEro OOIero
oOpaszoBanmsi SBISIOTCS  (Qusnueckue Teopuu (hopMHUpOBaHHWE TMPEACTaBICHUI
0 CTPYKTYpe MOCTpOeHHUs (PU3NYECKON Teopuu, poiu (QyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX TMPEJCTABICHUSAX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTU
TEOPHA, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO- eI TeTPHOCTHBIN MOAXO0] B Kypce GU3UKN peaTu3yeTcs MPEXkIe BCEro 3a
CYET OpraHM3aIliy AKCIIEPUMEHTAIBLHON NeSITebHOCTH oOydaronuxcs. (s 6a3zoBoro
YPOBHSI Kypca (PM3UKH — 3TO UCTIOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB ¥ TAOOPATOPHBIX PabOT, KOTOPHIE B MpOTpaMMe 110 (PU3UKE O0BEAMHEHBI
B OOIIMI CIIMCOK YUEHUUECKHUX MTPaKTUYECKUX padoT. BrieneHune B ykazaHHOM NEepeuHe
7abopaTopHBIX PabOT, MPOBOAMMBIX JUIS KOHTPOJISI M OICHKH, OCYIIECTBIISETCS
y9aCTHHKaMH 00pa3oBaTeILHOTO MPOoIlecca UCXO U3 OCOOCHHOCTEH TUTAHUPOBAHUS U
ocHatenust kabunera ¢pusuku. [Ipu 3TOM oOecnieunBaeTCsl OBJIaJIeHHE O0YyYaOIIUMUCS
YMEHUSMH TIPOBOAWTh KOCBEHHBIC HW3MEPCHHS, MCCICIOBAHUS 3aBHCHMOCTCH
(bU3MYEeCKUX BETMYUH U TIOCTAaHOBKY OIBITOB MO MIPOBEPKE MPEIIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHMe yienseTcs peleHrI0 pacu€THBIX U KaueCTBEHHBIX 3ajad. [Ipu
TOM i1 Pacy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCA 3a7a4d C SBHO 3aJaHHOU
GU3MYEeCKOM  MOJENBIO, TO3BOJLIIONIME TPHMEHATh  HW3YYCHHBIC  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjieia Kypca, TaKk U UHTETPUPYS 3HAHUS U3 Pa3HBIX
pasnmenoB. J[7s Ka4eCTBEHHBIX 3a/1ay MPUOPUTETOM SBJISIOTCS 3a7aHUs HA OOBSICHCHHE
pOTEeKaHUsT (PU3MUCCKUX SBIICHUN W TPOIECCOB B OKPYKAIOIICH JKU3HH, TPeOyromme
BbIOOpA PU3NUYECKON MOJCIHN JJISI CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieueHnto yueOHOTo rpoiiecca 6a30BbIl YPOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus JOJDKEH M3Y4aThCS B YCIOBHUSAX MPEAMETHOTO KaOWHETa (HHU3UKH
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere Gpu3uku J0KHO ObITH HEOOXOAUMOE JIabopaTOpHOE 000PYI0BAHKE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MpOTrpaMMe 1O (PU3UKE YUEHWUYECKHUX MPAKTHUICCKUX
paboT U JEMOHCTPALIMOHHOE 000PYIOBAHUE.

JlemoHCTpanmoHHoe 000pyaoBaHue (POpMUPYETCS B COOTBETCTBUU C MPHHIIUIIOM
MUHUMAJIbHOM  JIOCTATOYHOCTH U O0OECTeunBaeT IMOCTAHOBKY MEPEUMCICHHBIX
B TIporpamMme 1o (U3MKe KIFOUYEBBIX JIEMOHCTPAIMHA JJIi WCCIIEIOBAHUS H3ydaeMbIX
SIBJICHWIA W TPOIIECCOB, YMITUPUYECCKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECCKUX
IIPUMEHEHHM.

JlabopaTopHoe obOopymoBaHWE JJIs  YYCHHUYECKHUX  MPAKTUYECKHX  padoT
dbopmupyeTCsl B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CTIEUNBAETCS B PacuéTe OJTHOTO
KOMITJIEKTa Ha JBYX OOydJaroImmxcs. TeMaTHYecKue KOMIUICKTBI JIabopaTOpPHOTO
000pyI0BaHUS TOJKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM MCIIOJIb30BAaHUHU aHAJIOTOBBIX
U U(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
M (pOoBBIX JTabOpaTOpuUil.

OCHOBHBIMH TIETISIMA  M3y4eHHS (u3uku B 0O0IIeM O00pa30BaHUU  SBIISIFOTCS:

dbopMHupoBaHrE WHTEpPECa M CTPEMJICHUS OOYYalOIUXCS K HAYYHOMY H3YyYCHHIO
PUPOIBI, PA3BUTHE WX UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;



pa3BUTHE TPEIACTABICHUNH O HAYYHOM METOJAEC TMO3HaHUS W (POPMUPOBAHUE
MCCIIE0BATEIbCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjbTaTa H3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHWEe YMEHUN OOBSCHATH SBJICHUS C MCIOJb30BaHUEM (DUINUECKUX
3HAHWM U HAYYHBIX JOKA3aTEIIbCTB;

dbopMupoBaHE TPEACTABACHUNH O POAM (U3UKH JUIA  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHIA.

JlocTikeHrue JTHX Leled oOecreurBaeTCsl pPEIICHHEM CIEAYIOIIUX 3aJlayB
nporecce U3ydeHus Kypca (U3MKHu Ha ypOBHE CPEHEro 00IIero oopa3oBaHus:

npuOOpeTeHHe CUCTEMbl 3HaHUM 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSX, BKIIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3MKY, DJEKTPOJIUHAMUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUU MPUMEHITh TEOPETUUECKUE 3HAHUS MJIS OOBSICHEHUS
bu3nUecKkux SBICHUNW B TMPUPOJIE U Uil TPUHATHS TNPAKTUYECKUX PEIICHUNB
IIOBCEIHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB PEIICHMs Pa3IMYHBIX 3a/lad C SIBHO 3aJaHHON (HU3UYECKOI
MOJIEJIbIO, 337124, MOIPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3/laHne (PU3NIECKO MOJIeNH,
aZICKBaTHOM YCJIOBUSM 3aJ1a4H;

MOHMMaHUE GU3NYECKUX OCHOB U MIPUHIIUIIOB IEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IIPOLECCOB, UX BIUAHUSA Ha OKPYKAIOIIYIO CpENy;

OBJIQJICHUE METOJAMH CAMOCTOSITEJIbHOTO IUJIAHUPOBAHUSI U TPOBEACHUSA
bu3MYEeCKUX HKCIIEPUMEHTOB, aHAJIM3a U WHTEpHpeTanuu uHOOpPMAIUHU, ONpeaeeHus
JOCTOBEPHOCTH IOJIyYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCJIOBUM JUISI PAa3BUTHUS YMEHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

B 10 kmacce:

KonuyecTtBo yacoB o yueOHOMY miaHy: Bcero 68 4acoB; B Hellemto 2 Jaca.
[11aHOBBIX KOHTPOJBHBIX paboT - 3

[1nanoBBIX 1a00paTOpHBIX padoT - 4

[IpoMexyTouHas aTTecTalus MPOBOAUTCS B (popMe ro/I0BOM OIICHKH YUCHHKA.

B 11 knacce:

KonnuecTBo yacoB 1o yuyeOHOMY IJ1aHy: Bcero 68 4acoB; B HEZIENo 2 yaca.
[11aHOBBIX KOHTPOJBHBIX paboT - 4

[TnanoBBIX Ta00pATOPHBIX padOT - 5

[IpomexxyTouHast arTecTalus NPoOBOAUTCS B PopMe TroJI0BOM OLIEHKH YYEHUKA.



COAEPXAHUE OBYUEHUA

10 KJIACC
Pasznen 1. ®u3uka u MeTOABI HAYYHOI'O MIO3HAHMS

®usuka — Hayka O npupoje. HaydHble METOIBI MO3HAHUS OKPYKAIOIIEr0 MUPA.
Poub skcniepyMenTa 1 TEOPUH B IIPOLIECCE MO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PU3HKE.

MopaenupoBanue (QU3NYECKUX SBIEHUN U TmpolueccoB. HaydHble Trumoressl.
dusznueckre 3aKOHBI U TEOPUHU. ['paHHIBI MPUMEHUMOCTH (DPU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponp u mecto ¢puzuku B GOpMHUPOBAHUM COBPEMEHHON HAay4HOH KapTHHBI MUpA,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

Amnanorosble U HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanndeckoe aBrkeHrne. OTHOCUTEIBHOCTh MEXaHMYECKOT0 ABMKEeHH. CucteMa
orcué€ra. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CpeIHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MAaT€pPUAJIbHOW TOYKH, HMX TMPOEKIMH HA OCH CHUCTEMBI KoopauHar. CloxxeHue
IIEPEMELIECHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsIMOJIMHEWHOe nBrkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS MaTEPUATIBHOM
TOYKU OT BPEMEHH.

CBobOosHOE TazieHre. Y CKOpeHHE CBOOOTHOTO TTaICHHUSI.

KpuBonunennoe nBuxkeHue. [[BUKeHHME MaTE€pHAIbHOM TOYKH IO OKPYXKHOCTH
C IOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHAsA CKOPOCTh. [lepnon
U yactorta oOparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHu4YecKne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP, ABUKCHUE
CHApSIIOB, LIEMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cuCTEMBbl OTCU€TA, WIUIFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHHUS.

IIpeoOpazoBanHme IBMKCHUM C MCIIOJIB30BAHMEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenue paBwKeHHs Tejla, OpOIIEHHOTO TOJA YIJOoM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafCHUSI.

Hanpagnenue ckopocTu npu JIBUAKEHUH 1O OKPY>KHOCTH.



Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3ydyenne HEPaAaBHOMEPHOIO [JBW)KEHHUS C LENBbI0 ONPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccrnenoBanne COOTHOWICHHSI MEXAY  NYTSIMH, INPOUACHHBIMHM  TEIOM3a
IIOCJICIOBATEIbHBIC PABHBIE IIPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JIBUYKEHUUC
Ha4yaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nBWKEHUS MIAPUKA B BSI3KOM IKUIKOCTH.

N3yuenue nBM>KeHMs TeIa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[IpuHuun otHocutenbHOCTH ['anmunes. IlepBoin 3akoH Herotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cyneprio3unuu cui. Bropoi 3akon HeroToHa st
MaTepUaIbHON TOUKU. Tpernil 3aKkoH HbIOTOHA [ MaTepUaIbHBIX TOYEK.

3akoH BcemMupHOro TsroreHud. Cuia tspkectu. [lepBas kocMuyeckas CKOpOCTb.

Cuia ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunsl Tpenust (mokos, cCkojbkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokos. Koagduuuent tpenns. Cuna
COIIPOTHUBIIEHUS IIPU ABUKECHUHU TeJa B KUJIKOCTU WUJIU rase.

[TocTynarensHoE U BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. YcnoBus paBHOBECHS
TBEPIOIO Tena.

TexHuueckne yCTpOMCTBa U NPAKTUYECKOE TPUMEHEHHUE: TTOAIINUITHUKH, JBUKEHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLMU.

CpaBHeHUE MacC B3aMMOJEHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AePOopMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Nzydenue ABM>XeHUs OpycKa 110 HAKIIOHHOW TIIOCKOCTH.

HccnegoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIOUIUX B TMPYXKUHE H
PE3UHOBOM 00pa3siie, OT X JedopMaruu.

HccnenoBanue ycioBur paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLICHHUS.



Tema 3. 3akonvl coxXpanenus é Mexanuke

NMiynbc MaTepHabHOM TOYKH (Te€da), CUCTEMbl MaTEpUANIbHBIX TOYeK. Mmmyibe
CWIBl W H3MEHEHUE HMIIyJbCa TeJla. 3aKOH COXpPAaHEHUs HMITyJbca. PeakTuBHOE
JBHYKEHUE.

Pabota cusbl. MOIIHOCTB CUJTBIL.

Kunernyeckass oHeprus MaTepualpbHOM TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW SHEPIHH.

[lorenuuanbHas sHeprus. [loTeHnuanbHas >HEPrus ynpyro aepopMupoBaHHON
npyxuHbl. [loTeHnmanpHas sHeprus Tena BOJIN3HU MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIe U HEMMOTEHIMAIbHBIE CUJIb. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHHUEM MEXaHUYECKON SHEPTUHU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON
DHEPI'UH.

Yipyrue 1 HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: BOIOMET, KOIIED,
IPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHIIMANBHON SHEPTUN B KWHETHUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuyenue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOILBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPTruu Teja
Ha [IPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'YTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOJUHAMUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysua. Xapaktep ABUKEHUS U
B3aMMO/ICVICTBHS YaCTHULl BellecTBAa. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieil. Macca U pa3Mepbl MOJIEKY L.
KommuectBo Bemectna. [ToctositHHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa U e€ wusMmepenue. lllkama temmeparyp
Ienbcus.

Mogens uaeanbHOoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJSIPHO-KMHETUYECKOM
TEOPUH UACATBHOTO ra3a. AOCOMIOTHASI TEMIIepaTypa Kak Mepa CpelHed KHHETUYECKON
SHEPrUU TEIUIOBOTO ABMKEHUs 4actull rasza. lllkama temmneparyp KenbBuna. ['azoBbie
3akOHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon Jlanerona. HM3ompoueccsl
B HJICAIbHOM Ta3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHne
U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

Texauueckue ycTpoicTBa U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTorpaduu MoIeKyml
OpPTraHUYECKUX COCTUHEHUN.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onbita [lTepHa.

OnbITHI, T0KA3BIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.

Mopaenb, HIUTIOCTpUpYOLIas IPUPOAY IaBJICHUS ra3a Ha CTEHKH COCY/1a.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS HJI€AJIbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii skcnepumenm, nabopamopusie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpeHUi 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnegoBanue 3aBUCUMOCTH MEXY MTApaMETPaMU COCTOSIHUSI Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamMuueckass cucTeMa. BHYTpPEHHSAsI DJHEPrus TEPMOIMHAMUYECKOU
cucTeMbl M cnocoObl €€ m3MeHeHus. KonuuecTBo TemaoTel W padbora. BHyTpeHHss
DHEPrus OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Temsonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, U3Ty4eHUe. Y 1eIbHas TEIUIOEMKOCTD BelecTBa. Koau4uecTBO TEIIOTHI IpU
TerIonepeaaye.

[TonsiTue 06 agnabatHoM npouecce. IlepBrlii 3aKkoH TepMoarHaAMUKU. [IpuMeneHune
NEPBOr0 3aKOHAa TEPMOJMHAMUKU K H3ompoleccaM. ['paduueckas HMHTEprpeTaius
paboTHI raza.

Bropoii 3akon TepmoarHamuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MammHbl. [TpuHIMOBL HeWcTBUS TemioBbIXx MamuH. [IpeoOpa3oBaHus
HHEPTUU B TEIJIOBBIX MalHaxX. KoadduiimeHT noae3Horo 1eicTBrs TEIIOBOM MaITHBI.
[Muxn KapHo u ero kod¢h@dHIIMEHT MOJE3HOTO JICUCTBHSA. DKOJIOTHYSCKHE IMPOOJIEMBI
TEIJIO3HEPIETUKU.

TexHnUecKue yCTpoWCTBa U MPAKTUYECKOE IPUMEHEHUE: JIBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEN SHEPTUH TeJla MIPU COBEPIIEHUH PaOOThI: BHIJIET MPOOKH U3
OyTBUIKM TIOJ JEWCTBHEM CXKATOTO BO3[yXa, HarpeBaHue s(dupa B JIATYHHOU TpyOKe
yTEM TPEHHUs (BUIECOAEMOHCTPALINSA).

M3meHeHne BHYTpPEHHEN 3HEpruu (Temmeparypbl) Tela MpU TEeIulonepeaaye.

OnbIT M0 aabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENS BHYTPEHHETO CTrOpaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3mepenune yaenbHON TeIIOEMKOCTH.
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Tema 3. Aepezammuvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u kKoHaeHcauusa. lMcnapenue u kuneHue. AOCOJIOTHAsA H
OTHOCUTENbHASL BIAXHOCTh BO3Ayxa. HacelmeHHbli mnap. VYjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Tépnoe Ttenmo. Kpucramnmyeckue u amopdHble Tena. AHU30TPOMNHS CBOWCTB
kpuctawioB. Kuakue kpuctamibl. CoBpeMeHHble Matepuanbl. [lnaBnenue wu
KpUCTAIUIM3aIus. Y IebHast TersioTa tiasineHus. CyOmumarusi.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYyYEHUS COBPEMEHHBIX MAaTE€pHAOB, B TOM YHUCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MApPOB.

Kunenue npy NoHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus U IJIABJICHHS KPUCTAITHIECKOTO BEIIECTRA.

JleMOHCTpalus KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

M3MepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3IyXa.

Pasznen 4. DiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa

DJIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsi. J(Ba BHAa 3JIEKTPUUECKUX 3apsAOB.
[IpoBOAHUKH, TUDJIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHbll SIEKTpUUYECKUN 3apsiil.
DnekTpuueckoe noje. Hanpssk€HHOCTH 35eKTprudeckoro noiist. [IpuHnun cyneprno3unuu
BJIEKTPUYECKUX TosieH. JIMHNM HaNpsHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmuan. Pa3sHOCTh MOTEHIMANIOB.
[IpOBOIHUKM ¥ AUDIEKTPUKH B DJIEKTPOCTATUUECKOM Toje. JludnmekTpuueckas
IIPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
DHeprus 3apsH>KEHHOTO KOHJIEHCATOPa.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  BJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIllapar, CTPYUHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMII IEHUCTBUSA JJIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaTHyecKas 3aluTa.
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JINBIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOpa OT ILIOIIAH IIJIaCTHH,
PACCTOSIHUS MEXITY HUMH U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHIAEHCATOPa.

Tema 2. Ilocmoannstii 31exkmpuyeckuiit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
tToka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpspxenue. 3akon OMa jy1st yyacTka Ienu.

DJIEKTPUYECKOE  CONPOTUBICHHUE.  YIEIbHOE  CONPOTUBIECHUE  BEIIECTBA.
[TocienoBaTenbHOE, TapaAILIEIbHOE, CMELIAHHOE COSIMHEHNE ITPOBOIHUKOB.

Paborta anexTpuyeckoro Toka. 3akoH J[xoymns—JleHnia. MOIHOCTB 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBUKYIAsi CUJIa U1 BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAS MTPOBOJIUMOCTD TBEPABIX METATIOB. 3aBUCUMOCTh COMPOTUBIICHUSA
METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonympoBouuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOJIUMOCTH MTOIYITPOBOTHUKOB.
CaoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX M PACILIABAX JICKTPOIUTOB. DINEKTPOIATHUECCKAS
JTACCOLMALINS. DIEKTPOIIN3.

DJNeKTpU4ecKuii TOK B Tra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBINA pa3psil.
Mounus. [1na3zma.

TexHUuecKkne yCTpOMCTBA U MPAKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaTt, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTe/IbHbIC MPUOOPHI, IJIEKTPOOCBETUTEIIbHBIC
npuboOpsl, TEPMOMETP  COMPOTHBICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYPOBOIHUKOBBIN U0/, rajibBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb COMPOTUBIICHUS TATUHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI, ITOIAAH
MOINEPEYHOr0 CEYCHUS U MaTepurala.

CmenanHoe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  m3MepeHMe  BIEKTpPOABMXKYLIEW  cuiabl. KopoTkoe  3ambIkaHue
rajgbBaHUYECKOIO AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psia ¥ TpOBOAMMOCTB BO34yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.
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Yuenuueckuui sxcnepumenm, nabopamopuvie padbomul

N3yuyenune cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne 3IEKTPOJBIKYIICH CHUIIbI HMCTOYHMKA TOKAa U €ro BHYTPEHHETrO
CONIPOTHUBJICHUS.

Hab6nronenue snektposusa.

Me:xnpeaMeTHbIe CBA3H

N3yuenue kypca gusnku 06a30Boro ypoBHs B 10 kinacce ocymecTBiaseTcs ¢ yuéTom
COJZIEpKATEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTHUKH, OUOJIOTUU, XUMUH,
reorpauu ¥ TEXHOJOTHUU.

Mesicnpeomemnvle  nousimus, CBA3aHHBIE C U3YYEHHEM METOJOB HAy4YHOTIO
NO3HAHMS: SIBJICHHUE, HAYYHBIH (akT, runoresa, Gpusnyueckas BeIWUNHA, 3aKOH, TEOPHS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUH, JHUHEHHas (yHKUHs, Mmapadoia,
runepo6oa, uX rpauKu U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HX
IPOEKIMU HA OCU KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHuuyeckoe JBWXKEHHE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHIbI TEIUIONEPEAAUU, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBON PHUPOJIE.

Xumus: NACKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE ATOMOB M MOJIEKYJ, MOJb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW M ra3oB,
IIEKTPUYECKUE CBOMCTBA METAJIJIIOB, SJIEKTPOJIMTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

I'eocpaghus: BIa)XHOCTh BO3LyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodpa3oBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET
TPEHUS! B TEXHUKE, MOJAIIMIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHHUS HMITYJIbCaB
TEXHUKE (pakera, BOJOMET U ApPYyTue), JBUraTellb BHYTPEHHErO CropaHHs, MapoBas
TypOuHa, OBITOBOM XOJOAUJIbHUK, KOHIULUOHED, TEXHOJIOTUU TIOJTyYEHHSI COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJOTHUH, JIEKTPOCTATHYECKAS
3alUTa,  3a3€MJIGHHE  DBJIEKTPOIpPHOOPOB,  KCEPOKC,  CTPYWHBIM  MNpHUHTED,
3NIEKTPOHArpeBaTeIbHbIE MTPUOOPHIL, ANEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAHUKA.

11 KJIACC
Pa3znen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe noe. IneKMpPOMAZHUMHAA UHOYKUUS

IlocTtosinHble MarauThl. B3ammopaencTBHE MNOCTOSHHBIX MarHuToB. MarumTHOE
nosje. Bekrop MarHUTHOW WHAYKUMH. [IpUHIMII Cynepro3uuyMu MarHUTHBIX I10JIEH.
JIvHMKM MarHuTHOW MHAYKIMK. KapTrHa JIMHUI MarHUTHOW MHYKIIUU TTOJIS ITIOCTOSTHHBIX
MarHuToOB.

MarauTtHoe 1nosie NpoBOJAHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIIMA MarHUTHOTO
MOJIS1 JYIMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Opcreaa. BzanmoaeicTBre MPOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MO1yJIb U HaIllpaBJICHUE.

Cuina Jlopenua, €€ MOIyJnb M HalpaBlICHHE. J[BMKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cunsl Jlopenna.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOM WHIYKIIHH.
DNEeKTPOABMKYIIAS CUJIA MHIYKIMHU. 3aKOH AJIEKTPOMArHUTHON HHayKuuu Papajes.

BuxpeBoe »snektpuueckoe mosie.  DNEKTPOABMXKYIIAS  CWiIa  UHAYKIUU
B ITIPOBOJAHUKE, IBHKYILEMCS TOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAMOMHAYKUMU.  OJJEKTPOABHWKYLIas  CHJa
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOT'O TOJI KATYIIKHA C TOKOM.

DIEeKTPOMAarHuTHOE I10JIE.

TexHuyeckne yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MATHUTHI,
DIEKTPOMArHUThI,  JJIEKTPOABUTATENb,  YCKOPUTENIHM  JJIEMEHTApPHBIX  YACTHL,
WHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHAYKIIMA MAarHATHOTO TOJIA.

B3anmoneiictBue AByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBNeHME SIIEKTPOMATHUTHOW UHIYKIIAH.

[TpaBuno Jlenna.

3aBUCHUMOCTb DJIEKTPOJABWXKYIIEW CHJIBI MHAYKUUHA OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne MarHuTHOrO NoJIst KATYIIKHA C TOKOM.

HccnenoBanue neMCTBUS NOCTOSIHHOTO MarHUTa HA PaAMKy C TOKOM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3znen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOA€0AHUA

Konebarenbhas cucrema. CBOOOIHBIE MEXaHUYECKHE KoJieOaHus. ["apMoHnUecKre
kosnebanus. [lepuon, yactora, amminTyna u ¢asza koiedanuil. [IpyXKuHHBIN MasgTHUK.
Marematnyeckuii MasTHUK. YpaBHEHHWE TapMOHHUYECKHX KosebOanwmii. [IpeBpamienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHUS B UCATHHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJOTUSI MEXIY MEXaHUYECKUMHU U DJICKTPOMATrHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKkoH COXpaHEHHS DJHEPruu B HUACAIBHOM
K0J1e06aTeTbHOM KOHTYPE.
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[IpencraBnenre o 3aTyXxamMMX KoJieOaHUSIX. BBIHYXIEHHbIE MEXaHHUYECKHE
Kosebanus. Pezonanc. BeiHyX/IeHHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMITUTYTHOE U JIEUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpancpopmarop. IlpomsBoacTBO, Tepemadya W MOTPEOICEHHWE DIICKTPHUCCKOU
DHEPrUU. OKOJIOTMYECKHE PHUCKUM IIPU MPOU3BOJCTBE 3IIeKTpod3Hepruu. Kymberypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, TMHUU AJIEKTpoInepeaay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJaeOaTEIbHONW CUCTEMBbl (NMPYKUHHBIA WU
MaTEMaTUYECKU MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcmwinorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc nmpu  1moOCIEIOBaTENbHOM  COEAMHEHUM  PE3UCTOpaA,  KaTyLIKU
VWHIYKTUBHOCTH U KOHJEHCATOpa.

Mopneinb TMHUY 3JEKTPOIIepeaadH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MAJIBIX KOJIEOaHUM rpy3a Ha HUTH OT JITUHbI
HUTHU U Macchl Ipy3a.

HccnegoBanue nepeMeHHOro TOKA B LIENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaHenus. llepuwon. CkopocTb
pacrpocTpaHeHus U JjinHa BoJiHbI. [lonepeunsie v mpo101bHbIE BOIHBL. HTEpdepeH s
U audpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3ITYyUYECHUS! DSIECKTPOMATHUTHBIX BOJIH.
B3aumnasi opuentanus BektopoB E, B, V B asmekTtpomarnutHoil BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)X€HUE, MPEJIOMJICHUE, MoJsapu3aius, Audpakius,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[Ilkama SJIEKTPOMArHUTHBIX BOJIH. [IpuMeHEHHME AIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl.

TexHudeckne yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAs JIMATHOCTMKA B TEXHHKE MW MEIUUMHE, pajap,
pamuonpuéMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBU-nieys.
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Llemoncmpayuu

OOpa3oBaHue U pacrpoCcTpaHEHHUE MONEPEUHBIX U MPOJI0JIBHBIX BOJIH.

KoneOmtomieecst T€10 Kak HICTOYHUK 3BYKa.

Habmoienue oTpaskeHus: ¥ MpeIoMIICHUS MEXaHUYECKIX BOJIH.

Habmtonenue nureppepeHunu u qudppakiuu MEXaHUUYECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HabutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJI0M M 4acTOTOM
KoJIeOaHMil.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIOMIIEHUE,
noJisipu3anys, 1udpakuus, uHTepdepeHITHs.

Tema 3. Onmuxa

I'eomerpuyeckas onTuka. IIpsmMosnHEHOE paclpOCTPaHEHHUE CBETA B OJTHOPOJHOU
cpene. Jlyd ceeta. ToueyHbI HICTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHBI OTpaxeHusi cBera. llocTpoeHne H300paKEHUIB
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN TMOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi  yroa MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CioxHbIi cocTaB 6enoro cera. Lser.

Cobuparoue u pacceuBaronue JuH3bl. ToHkas nuH3a. POKYCHOE paccTOSHUE U
onTHYECKas cuia TOHKOW JuH3bL. IlocTpoeHue wu300pakeHHl B cOOMparOUX U
pacceuBaromux JinH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUUECKOUM ONITHUKH.

BonnoBas ontuka. Mutepdepennust cBera. KorepeHTHbIE UCTOUHHUKU. Y CIOBUS
HaOJII0JICHUST MAaKCUMyMOB M MUHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTHHE OT ABYX
cuH(}A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. Judpakimonnas pemérka. YcaoBue HaOJIOACHHS TIABHBIX
MaKCHUMYMOB TIPH MMaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHE: OUKH, JTyTa, poToanmapar,
MPOEKIIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTHKA, AUPPAKIMOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHENHOE  paclIpoOCTpaHEHHE, OTPAKEHUE U MPEJOMIICHHE  CBETA.
OnTuueckue npuOopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Moaenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune narepdepeHimy cBera.

Ha6nronenue nudpakium ceera.

Ha6nronenue nucnepcuu cBeTa.
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[Tony4yeHue cnekTpa ¢ HOMOILBIO PU3MBI.
[Tomyuenue criekTpa ¢ MOMOUIBIO TU(PPAKINOHHON PEIIETKH.
Habutoienue nossipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul
N3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pa)KEHUI B JTIMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI CIeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTymarel cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIUAN OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHUM U COKpAIEHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ 3HEPIUEN U UIMITYJIbCOM PESITUBUCTCKON YaCTULIBI. DHEPTUS IOKOS.

Pasznen 7. KBanroBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu QPOTOHA C €ro YacTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTie U uccinenoBanue Qororddexra. Omnpitel A.I'. CroneroBa. 3aKOHbBI
doToapdexra. VYpaBuenue OunmTeriHa mna  pororddexra. «KpacHas rpaHHIa»
dboroaddexra.

JlaBnenue cBera. OnbiTel I1.H. JIcGenena.

XHUMHYECKOe IeHCTBHE CBETA.

TexHuyeckre yCTpOWCTBA W  MPAKTUYECKOE TNPUMEHEHHE: (DOTORIEMEHT,
dboTOMATUMK, COTHEUHAs OaTapesi, CBETOINOI.

Jlemoncmpayuu

®o1o3((HexT Ha yCTaHOBKE € IIMHKOBOH MJIACTUHOM.

Uccnenosanue 3akoHOB BHENTHET0 (poTtorddekra.

Ceeronuon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccessHUIO —0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynarel bopa. M3nydyenue u nornounieHue (GOTOHOB MpU
IepEX0/IE ATOMA C OJHOTO YPOBHS SHEPTUH Ha Apyron. Bunel ciektpoB. CIEeKTp ypOBHEN
DHEpPrUU aToMa BOJIOpOAa.

BonnoBeie cBoiictBa wactuil. Bosubl ne bpoina. KopnyckynspHo-BOTHOBOM
Jyau3M.

CHOHTaHHOE 1 BBIHYKJEHHOE U3JIyYCHHE.

TexHuueckue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: CIIEKTPAJIbHBIN aHAIU3
(CEeKTpOCKOIT), 1a3ep, KBAHTOBBII KOMITBIOTED.
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Llemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
Habmronenue nmuHeM4aThIX CIIEKTPOB U3TYICHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe sopo

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTb CTpoeHus sAnpa. OTKpsITHE
panuoaktuBHOCTH. OmbIThl Pesepdopra mo ompeaeneHuio cocTaBa pagrloaKTHUBHOTO
uznydyeHus. CBoiicTBa anbga-, 6era-, raMma-u3nydeHus. BiusHue pagnoakTMBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wozens sapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sanpa. M30Tomnsl.

Anb(a-pacnaa. DJIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH PaJMOAKTUBHOIO pacnajia.

DHeprus cBA3M HyKJIOHOB B siipe. SnepHble cuibl. JlegekT macchl siapa.

Anepnsie peakuuu. [lenenue u cuHTeE3 AI€P.

SAnepubrit peakrop. TepmosinepHbiii cuntes. [Ipo6iieMbl U MEPCHIEKTUBHI SACPHOM
DHEPreTUKU. DKOJIOTHYECKUE ACIIEKTHI SIICPHON SHEPIrEeTUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabsl  HAOMIOAEHMST M PErUCTPAllMM  DJIEMEHTAapHBIX  YacTHII.

dyHaMeHTaNIbHbIE B3aUMOJICHCTBUA. ENMHCTBO (hrU3nvecKoil KapTHHBI MUpA.

TexHHUecKue YCTpOMCTBA M IPAKTHYECKOE INPUMEHEHHE: A03UMETp, Kamepa
Bunbcona, simepHbiii peakTop, arToMHas oomoa.
Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB YacTHI] (110 rOTOBBIM poTorpadusim).

Pa3nen 8. JieMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

DTarnbl pa3BUTHUS acTpoHOMUHU. [IpUKIaTHOEe U MUPOBO33PEHUYECKOE 3HAUCHHUE
aCTPOHOMUH.

Bup 38€31H0T0 HeOa. Co3Be3aus, spKkue 3BE3/bI, TIJIAHETHI, UX BUAMMOE IBUKEHUE.

CoiHeuHast cucreMa.

Counnne. CosiHeuHas akTUBHOCTh. MlcTounnk sHeprun CosiHIA 1 3BE3/1. 3BE3IBI, UX
OCHOBHBIEC XapaKTEPUCTUKHU. [[narpaMma «CIeKTpabHBIN KJIaCC — CBETUMOCTBY. 3BE3/IbI
TJIAaBHOM ITOCJIEA0BATEIHLHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTD» I 3BE3]] IJIaBHOM
nocJe0BaTeNbHOCTU. BHyTpeHHee cTpoenue 3BE31. COBpEMEHHBIE MPEICTABICHUSIO
MPOUCXOXKACHUH U 3BoJIFoIMKM CoJiHIIa ¥ 3BE3/. DTalbl )KU3HU 3BE3.

Muineunsiii [1yTs — Hamia ["anaktuka. [Tonoxenue u neuxxenne Coinnia B ['anaktuke.
Tunbl ranakTuk. PaguoranakTuky U KBa3apbl. YEpHbBIE BIPHI B SiApax raJIakTHK.
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Bcenennas. Pacmmipenue Bcenennoi. 3akon XaO6ma. Pa3beranme rayiakTHK.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHE.

Macmrabnas cTtpykTypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.
Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYXEHHBIM TJ1a30M C  HCTOJIL30BAHHEM KOMIIBIOTEPHBIX
MIPWIOKEHUH ISl OTIPEIETICHUS TTOJIOKEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3a1s1 CEeBEPHOIo MOIyIIapUsl U SIPKUE 3BE3bI.

Habmronenus B Teneckon Jlynsl, muaner, Mieunoro I[lyTu.

O0o0marniee NOBTOPpeHUE

Ponp pu3uku u acTpOHOMHUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOU, COUATTLHON 1
THUYECKON cdepax AeITeTbHOCTU 4YeJIOBEKa, pojib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOM HAy4HOH KapTHHE MHpa, pojb (HU3MUECKON Teopuu B (HOPMUPOBAHUU
NPEACTaBICHUN 0 (PU3UUECKON KapTUHE MHUpPA, MECTO (PU3NYECKOM KapTHHBI MHPAaB
o0LIeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenne kypca ¢pusuku 0a30Boro ypoBHs B 11 kiacce ocyiiecTBisieTcs: ¢ y4EToM
COJIepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMU MAaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meowxcnpeomemnvie nousimusi, CBSI3AHHBIE C M3YYEHHEM METOAOB HAYYHOTO
NO3HAHUSA: SIBJICHHE, HAYYHBIM (PakT, rumnore3a, (punyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOACITUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMBbl YPaBHEHHMM, TPUTOHOMETPUUYECKHUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl W KX NIPOEKIHM HAa OCH KOOPAMHAT, CJOKEHUE BEKTOPOB, IMPOU3BOJHBIC
3JIEMEHTApHbBIX (PYHKUMN, TPU3HAKU TOJ00US TPEYrOJbHUKOB, ONpeleIeHHE MII0Iaan
II0CKUX (huryp u o0bEMa Te.

buonocus: anexrpuyeckue sIBICHUS B )KUBOM MPUPOJE, KOJIeOATENbHbIE JBUKEHUS
B JKMBOM TIPUPOJAE, ONTHYECKHE SIBICHUS B )KUBOW NPUPOJE, NCHCTBUE paavallH HA
JKVBBIE OPTaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKASI CTPYKTYpa TBEPIBIX Tell,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pEeIETKY, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MJIM, 3aJIEKU MArHUTHBIX Py, (HOTOCHEMKA
36MHOU NIOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUM.

Texnonoeus: JAHUM  DJIEKTpOINEpenad, TIEHEpaTop  IEPEMEHHOIO  TOKa,
AIIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAuONpUEMHUK, TEIEBU30D, AHTEHHA,
tenedon, CBY-mieub, NPOEKIIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpenMera «®Du3Wka» HA YPOBHE CpPEOHETO OOIIETO
oOpa3oBaHusi (0a30BBIM ypOBEHB) JOHKHO OOECIEUUTh JOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «Du3nKay HAOIKHBI
OTpakaTb  TOTOBHOCTh W CIOCOOHOCTh  OOY4YaroOIIMXCsl  PYKOBOJICTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, paCIIUPEHUE >KU3HEHHOTO OIbITa U OIbITa
JNEATEIbHOCTH B TMPOLIECCE PEeATN3alMi OCHOBHBIX HAIPaBJICHUN BOCIHUTATEIBHOU
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMHM O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIE€HA POCCUIMCKOI0 OOLIECTBA;

IIPUHATHE TPaJULIIOHHBIX 0O0IIEYeIOBEYECKHUX T'YMaHUCTHYECKUX 151
JEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYIO JEATEIIBHOCTb B HHTEpPECAX TIPAKAAHCKOIO
oOl1ecTBa, y4acTBOBATh B CAMOYIIPABIEHUHU B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHE B3aUMOJCHCTBOBATH C COLMATIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTIMTAHUS
c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAaM, JIOCTH)KEHUSIM
POCCUICKUX YYEHBIX B 00JaCTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHAMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH Ha MOPAILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;
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5) TpPy10BOT0 BOCIIUTAHUSI:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOpP Oy IyIICH
npodeccun u peaaTu30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (PU3HKHU
Ha TPOTSHKEHUN BCCH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHNA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOHN KyIbTYPhI, 0CO3HAHUE TI00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHHE ACUCTBHI B OKPY)KAIOIIEH cpejie Ha OCHOBE
3HAHMS [ENICH YCTOMYMBOTO Pa3BUTHS YEJIOBEUCCTBA;

Pacmmpenue ombITa NesSTENTbHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(GU3MKKM  OCYIIECTBISITH  MPOEKTHYD M HUCCIENOBATEIbCKYIO  JESATEIbHOCTb
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATbDI

IHo3HaBaTesbHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS
ba3zoBble 1oruyecKkue JeHCTBUA:

CaMOCTOSTENbHO (OPMYIHPOBATh M aKTyaJIM3UPOBATH MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD LHEIN ACATCIIBHOCTH, 3a1aBaTh IIapaMCTPbl U KPUTCPHUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPCYUHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
ABJICHUAX

pa3pabarbiBaTh IUIAH peIICHUs] TPOOJeMbl C Y4€TOM aHajn3a HUMEIOIIUXCS
MaTEepHAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIIbHOCTL, OLICHNUBATL COOTBCTCTBUC PC3YJILTATOB
oeiiaM, OOCHUBAThL PUCKH HOCJ'IG)ICTBI/Iﬁ ACATCIBHOCTH,

KOOPAWHHUPOBATE WU BBHIIIOJHATD pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPKU PCIICHHUHN )KU3HCHHBIX HpO6HCM.

Ba3oBbIe uccienoBaTe/ILCKHeE 1eHCTBHA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHATUAMU H METOJaMU
duznyecKoil HayKu;

BJIQJICTh HAaBBIKAMH Y4YEOHO-UCCIENOBATEILCKOW W TPOEKTHOW JESITeIbHOCTH
B obOnactu (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
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METOJIOB PEIICHUA 3a/1a4 (PU3NYECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB
MIO3HAHUS;

BIaJCTh BHUJAMH JACATEIBHOCTM 1O TIOJYYEHHIO HOBOTO 3HAHUA, €r0
UHTEpIpeTalnH, MPEoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHUTYalHsX,
B TOM YHCJIC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus], HAXOJUTh apTyMEHTHI JUI J0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3aaBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS,

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 33aJa4d PEe3yNIbTaThbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (GOPMYyJIHpPOBaTh COOCTBEHHbIE 3aJayd B  00pa30oBaTeNbHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (Qu3MKe B  TPAKTHUECKYI0  00JacTh
KU3ZHEICSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIpEeIaraTh OPUTHUHAIbHBIC TIOXOAbI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

BIIQ/JICTh HABBIKAMHU TIOMY4YEHHUS HHPOpPMAIUH  (PUINIECKOTO  COACPIKAHUS
U3 MCTOYHHMKOB pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISITh IIOMCK, aHaJU3,
CUCTEMATHU3alMI0 W MHTEPOPETAUUI0 HHPOpMAIMM pa3iIMYHbIX BUAOB U (opMm
IPE/ICTaBIICHNUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEHICHHWH KOTHUTWUBHBIX, KOMMYHHKAaTUBHBIX M  OpPraHU3AlMOHHBIX 3a7ad
c coOmogeHueM TpeOOBaHUM DJProOHOMHUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MNPaBOBbIX U OJTUYECKUX HOPM, HOPM HH(POPMALMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMUHBIX opMmaTax c yuy€ToMm
Ha3HAuYeHUsT MHPOpMALMM U LEJNEBOM ayJIUTOPHUM, BBHIOMpas ONTHUMAIbHYIO (QopMy
MPE/ICTABIICHUS U BU3YAIH3aLIUU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacino3HaBaThb IIPCAIIOCHIIKH KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHHKTBI;
paBBépHYTO N JIOTUYHO U3JIaraTb CBOKO TOYKY 3PCHUA C UCIIOJIB30BAHUCM SA3BIKOBBIX
CpEICTB;
IMOHMMATh U UCITIOJIb30BATH IMPCUMYIIICCTBA KOMaHHHOﬁ n I/IHI[HBH,HyaJII)HOfI pa6OTBI;
BBIOMpATh TEMATHKY U METObI COBMECTHBIX JEHCTBUH C yUETOM OOIIUX HHTEPECOB,
1 BO3MOXKHOCTEH KaXXa0ro 4jc€Ha KOJIJICKTHUBA,
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ TOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLICHWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHble YyHMBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISAT I03HABATEIbHYIO ACSTEILHOCTD B 00J1aCTH (PU3UKU
Y aCTPOHOMMUH, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4eCTBEHHBIX 33]1a4,
IUIaH BBIMOJHEHMsI MpPaKTU4YEeCKOW padoThl C y4€TOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a peLIcHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (hOPMUPOBAHUIO W TPOSBICHUIO 3PYAUIMUA B 001acTu (PU3MKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOIIMOHAJILHbI HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B AESATEIbHOCTD,
OIIEHUBAaTh COOTBETCTBHUE PE3YIHTATOB ETISIM;

BJIQJIETh HaBbIKAMH MO3HABATEILHON pedIeKCHHN KaK OCO3HAHUSI COBEPIIIAEMbIX
JEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

HCIIOJB30BaTh MPUEMBI pedieKCcruu Jisl OLEHKU CUTyallud, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO0 UX CHUKEHUIO;

PUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHATIM3€E PE3YIbTATOB ESITEILHOCTH;

NPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB AESTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIITUOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IPOTPaMMBbI
no Qusuke IS YpPOBHS CPEIHETr0 O0O0mero oO0pa3oBaHUs y OOYyYarOIIUXCS
COBEpUIEHCTBYETCS AMOIMOHATIbHBIN WHTEIJIEKT, MpeAnoJararmun
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKIIFOYAIOIIETO CIOCOOHOCTH MOHUMATh CBOE HSMOLMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAILHOM Cephl, OBITh
YBEPEHHBIM B CceO¢;

CaMOpETYJIMPOBAHUSA, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE, CTIOCOOHOCTh aIalITUPOBATHCS K SMOITMOHATBLHBIM
W3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIlUM, BKJIIOYAIONICH CTpEMIICHHE K JOCTHKEHHIO IEIU U
yCIexy, ONTUMH3M, HWHUIIMATUBHOCTb, yMEHHUE JCHCTBOBAaTh, HCXOJs U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh SMOIIMOHAJIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHSC
JPYTUMM JIFOJbMHU, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3peliaTh KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenus B 10 kjacce mpeaMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUIM:

JIEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (usuku B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKOM JICATEILHOCTH JIIOIEH;

YUUTHIBATh  TPAHUIBl MPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuajibHas TOYKa, MHEpIMajibHas CUCTEMa OTCYE€Ta, aOCOJIIOTHO TBEPIOE TEJIO,
WJCAIBHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] pU perieHuH GU3NIeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJICHHS (TIPOILIECChI) M OOBACHATH HUX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIECTBA U
AJIEKTPOJUHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE MaJICHUE TeJ, ABMKEHHE MO OKPYKHOCTH, WHEPIUs, B3aUMOJCHCTBUE TeT,
nuddy3us, OpOYHOBCKOE ABMIKEHHE, CTPOCHHUE KUAKOCTEH U TBEPIBIX T, U3MCHCHHUE
0o0bEéMa Ten TpU HarpeBaHuM (OXJIAXKIACHUH), TEIUIOBOE PAaBHOBECHE, HCIApEHHUE,
KOH/JICHCAIUs, IJIABJICHUE, KPUCTAJIU3AIMS, KUTIEHHE, BIAXKHOCTh BO3/1yXa,10OBBIILICHHUE
JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXAY IMapaMeTpamu
COCTOSIHMS Ta3a B U30IpolLeccax, JICKTPU3ALUS TEJ, B3aUMOICHCTBUE 3aps/I0B;

OMHCHIBATH MEXAHMUYECKOE [BIDKCHUE, UCIONB3ys (U3UYECKUE BEITUYHHBL:
KOOpJIMHATa, MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUia, UMITYJIbC
Tela, KUHETUYECKas OJHEPrus, MOTCHIMANbHAS DJHEPrusi, MeXaHudeckas padoTa,
MEXaHUYECKasi MOITHOCTh; TP ONMHUCAHUU MPABHIBHO TPAKTOBATh (PHU3NYECKUIA CMBICI
UCIIOJB3YEeMbIX BEJIWYWH, HUX OO0O03HAUYCHHUS M CIUHMIIBI, HAXOAUTh (HOPMYIJIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMHU BETNINHAMUY;
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OTHCHIBATh MU3yUYEHHBIE TETUIOBBIE CBOMCTBA TENI U TEIUIOBBIC SBJICHUS, UCIIOJIB3YS
dbu3nUecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIepaTypa, CPeIHssl KHHETHUECKask YHEPTust
Xa0TUYECKOTO  JABMKEHHUS MOJIEKYJ, CpEIHEKBaJIpaTH4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrus, padora rasa, Kod(HUIMEHT IMMOJIE3HOTO
JEUCTBUS TEIJIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (HU3UUECKUN
CMBICJT MCTIOJIb3YEMBIX BEIWYMH, WX O0003HAUCHUS W CIWHUIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMHU BETHIMHAM;

OMKCHIBATh HM3YYCHHBIC DJIECKTPUUCCKHAE CBOWMCTBA BEIIECTBA U DJICKTPUUCCKUC
sBICHUS (TIPOIIECCHI), HUCIOJIB3YsS (DU3UYCCKUE BEIMYHUHBI: DJICKTPUUCCKUN 3apsij,
AIIEKTPUUECKOE T0JIe, HANMPSHKEHHOCTD MOJIs, MOTEHIMAJ, Pa3HOCTh MOTEHIUANOB; MPU
OTIMCAaHUM TIPABWJIBHO TPAKTOBATh (HYM3MYECKUN CMBICI HCIOJIB3YyEMbBIX BEIUYHH, WX
0003HAaUCHUS U €IUHUIIBI, YKA3bIBaTh ()OPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DU3UUYECKYIO
BEJTMYMHY C IPYTHUMH BEITHYNHAMH,

aHATM3UPOBATh (PU3UUECKHE MTPOTICCCHI U SIBJICHUS, UCTIONB3YS (DU3NICCKUEC 3aKOHBI
U TPUHIUIBL 3akoH BcemupHoro Tsrorenus, |, Il u |1l 3akonsr HerloToHa, 3akon
COXpaHEHHUS MEXaHWYECKOW OHEPTWH, 3aKOH COXPAaHCHUS HWMITYJIbCa, MPUHITUT
CYNEpIO3UIIMK  CUJI, TPHUHIMI PaBHONPABUS HMHEPUUATBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHUsS BEIIECTBA, Ta30BbIe 3aKOHBI, CBA3b
CpemHEeW KWHETWYECKOW DSHEPrHHM TEIUIOBOTO JBMKCHHS MOJICKYJI C aOCOJIOTHOMN
TEeMIIepaTypoi, MEpBbIi 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS DJIECKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTU4YECKOe BhIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIMIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; pa3inyaTh YyCIOBUS HMX OE€30MacHOTO HCIIOJIb30BAaHUS B IOBCEIHEBHOMU
KU3HH,

BBITIOJTHATH DKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3MUECKUX SBJICHUH ¥ MPOIIECCOB
C HCIIOJNB30BAaHUEM TMPAMBIX, U KOCBEHHBIX W3MEPEHUU, MPU 3TOM (HOPMYIUPOBAThH
npoOsieMy/3ajady M TUIOTE3y Y4YE€OHOrO OKCIEPUMEHTa, COoOUpaTh YCTaHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0BaHUSI, TPOBOJIUTH OMBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIE U3MEPEHHS (DU3UUECKUX BEITUYUH, TIPU ITOM
BBIOMPATHh ONTHUMAJIBHBIA CITOCO0 HM3MEPEHUS W HCIOJIb30BaTh HM3BECTHBIC METOBI
OLICHKH MOTPEMIHOCTEN U3MEPECHUN;

MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (GU3NUYECKUMHU BEIMUYMHAMHU C UCTIOIH30BAaHUEM
NPSMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DHKCHPOBAThH PE3YIbTaThI
MOJIYYCHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYMUH B BHJE TAOMUIl U TpaduKoOB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOroAaTh MmpaBmiia 6€30MacHOro Tpya MPH MPOBEICHNHN HUCCIECIOBAHUN B paMKax
y4e0HOTO SKCIEPUMEHTa, Y4EOHO-MUCCIEAOBATENLCKOM M TMPOSKTHON JCSTEIHHOCTHC
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOTO 000pYAOBAHMS;

pemarh pacy€THBIC 3a/ladd C SBHO 3aJaHHOW (PM3WYECKON MOJICIBIO, UCIOJIB3YS
dbu3nYecKue 3aKOHBI U PUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3314l BHIOUPATH
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(U3UYECKYIO MOJIENB, BBIIETATH (PU3NUECKHUE BEIMYUHBI U POPMYJIbl, HEOOXOAUMBIE 1JIs
€€ pEelIeHMs], IPOBOJUTh Pacdy€Thl M OLICHMBATh PEAJBHOCTH ITOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BEITMUNHEI;

peniaTh KayeCTBEHHBIE 3aJa4d: BBICTPAMBATh JIOTMYECKHM HENPOTHBOPEYUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM HAa W3yYCHHBIC 3aKOHBI, 3aKOHOMEpPHOCTH U
bu3YecKue SIBICHUS;

UCIOJIb30BaTh IPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUH JUIsl TIOWUCKA, CTPYKTYpUPOBAHUS, HMHTEPIPETAlMd W MPEICTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHONM HH(POPMAIIIH, TOTYYECHHON U3 Pa3INnYHbIX UCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTy4yaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeKHBIX Y4YEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE ITPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMUS MO (PUBMKE B IOBCEIHEBHOW >KM3HU AJIS
oOecrieueHns O€30MACHOCTH TMpU OOpallleHnd ¢ NOpudopaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXpPAHEHUS 370pOBbA U COONIOACHUS HOPM 3SKOJOTHYECKOIO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy Trpynmbl, pPaMOHAIBHO pACHpEAeNsITh OO0S3aHHOCTH U  IUIAHUPOBATH
JEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, AJCKBATHO OLICHMBATh BKJIAJ KaXKIOIOW3
YYaCTHUKOB TPYIIIbI B pEIIEHUE pacCMAaTPUBAEMON MPOOIEMBI.

K xoniy obyuenus B 11 Kjacce mpeaMETHBIE Pe3yJIbTaThl HA 0Aa30BOM YpPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMeEpax pojib U MecTo (u3uku B (HOpMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBl MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOM JESITEIBbHOCTH JIIOAEH, LEIOCTHOCTh W E€OUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPaHUIIBI TPUMEHEHHSI U3YUYEHHBIX (DU3UYECKUX MOJIeTeH: TOYSUHBIN
AIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sifAepHasi MOJCNbh aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa NP PEeIIeHUH PU3NYECKUX 3a]1a4;

pacno3HaBath (pU3MUYECKHE SBICHUS (TIPOIECCH) M OOBSICHATH MX HAa OCHOBE
3aKOHOB DJJICKTPOJMHAMUKH U KBAHTOBOW (DUBHMKHU: DIEKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, 3JIEKTPOMAarHUTHAsT UHAYKIUS, IEUCTBUE MAarHUTHOIO MOJS HA MPOBOJIHHK
C TOKOM W JBWXYIIUWUCS 3apsil, DJICKTPOMArHUTHbIE KoJICOAaHUSI U  BOJIHBI,
NPSIMOJIMHEHHOE PaclpoCTpaHEHUE CBETa, OTpaXKeHUe, MpeJoMiIeHre, HHTepdepeHus,
nudpakiys U TONSApU3alMsa CBeTa, AUCIEpCUs cBeTa, (porolrnekrpuueckuit rhdext
(boToaddexT), cBeTOBOE AaBlieHHWE, BO3HUKHOBEHHE JIMHEWYATOro CIIEKTpa aToma
BOJIOPOJIa, ECTECTBEHHAsI U UICKYCCTBEHHAs paINOAKTUBHOCTb;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHYECKHUE, DJIEKTPUUYECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPENl) U DJIEKTPOMArHUTHBIC
SBJICHUSI (TIPOIIECCHI), UCTIONB3YS (DU3UUECKUE BEIIMYUHBI: DJICKTPUUECKUHN 3apsll, cuja
TOKa, OJJEKTPUYECKOE HANpPsUKEHHE, SJIEKTPUUYECKOE CONPOTUBIEHUE, PA3HOCTb
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CUja, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, CUjla
Awmnepa, cwia JlopeHua, HHAYKTHBHOCTh KaTyIIKH, SHEPTUs 3JIEKTPUUYECKOTO H
MarHUTHOTO TOJIEH, MEPUOI U YacToTa KojeOaHUi B KOJIEOATEIbHOM KOHTYpE, 3aps U
cuja TOKAa B MPOIIECCE TapMOHUYECKHUX DJIEKTPOMAarHUTHBIX KosieOaHuid, (hOKycHOe
paccTOsIHUE W ONTUYECKas CWJIA JIMH3bL, NPHU ONHCAHUHM INPABWIBHO TPAKTOBATH
(bu3MYEeCKUil CMBICT MUCHOIB3YEMbIX BEJIMYUH, UX 0003HAUCHUS U €AMHUIIbI, YKa3bIBATh
(dbopMyIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMY,

ONKCHIBATh U3yYEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, UCIONb3Ys (PU3HUECKHUE
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA, YHEPTUS
Y UMITYJIbC (POTOHA, IEPHUOJ] MOTypacnaga, SHEPTHsl CBSI3U aTOMHBIX sJI€P, IPU ONUCAHUU
IPABUJIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U
€IMHULbI, YKa3blBaTh (HOPMYJIbI, CBS3bIBAIOUINE JIAHHYIO (PU3NYECKYIO BEJIUYUHY
C IpYTMMH BEJIMYMHAMHU, BBIYUCIISATH 3HaUYEHUE (PU3HUECKON BEJINYUHBI,

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBJICHUS, UCIIOJB3YS (U3NUYECKUE 3aKOHBI
Y NPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJEI0BATENBLHOTO U MAPAIIETBHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKoH Jkoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOW WHIYKLWH, 3aKOH
IPSIMOJIMHEMHOIO  PACIpPOCTPAHEHMsI CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHBI
IpEeJIOMJIEHUS] CBETa, ypaBHEHHE OWHINTEHHaA s (oTod(ddexra, 3aKOH COXpaHEHUS
DHEPIUHU, 3aKOH COXPAHEHMS HMITYJIbCa, 3aKOH COXPAHEHHUs JIJIEKTPUUYECKOro 3apsna,
3aKOH COXpaHEHUs! MacCOBOI0 YHCIIa, MOCTyaThl bopa, 3aKoH paJnoakTUBHOTO pacnana,
Opyd 3TOM pasinyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIp@XEHHE U yCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

ONpPENENATh HAIlpaBJICHUE BEKTOpPAa HMHIYKIMM MAarHUTHOTO TOJS IPOBOJHHUKAC
TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHia;

CTPOUTH M ONUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKaJlOM, TOHKOM
JIMH30;

BBITIOJIHATH AKCIIEPUMEHTHI 110 MCCIIEAOBAHUIO (DU3MUECKUX SBJIICHUN U MPOIECCOB
C HUCHOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHUU: MPH 3TOM (HOPMYIHPOBATH
npobiemy/3aaqy ¥ THUIOTE3y Yy4eOHOTO OHKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
PEASI0KEHHOT0 000PYI0BaHHUS, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU ITOM
BbIOMpaTh ONTHUMAbHBIA CIHOCOO HM3MEPEHHs] M HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKH IOTPELIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (U3UYECKUX BEIUYMH C HUCIOJIb30BAaHUEM MPSMBIX
U3MEPEHHI: TpHU OSTOM KOHCTPYHpPOBAThb YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI
MOJIY4YeHHOW 3aBUCHUMOCTU (PUM3HUYECKUX BEIMYMH B BUJE TAOIUI U TpadUKOB, JI€naTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;
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coOJTFOIaTh IIpaBHIIa 6€30I1aCHOTO TPYa IPH MPOBEICHUH HCCIICI0OBAHNN B paMKax
y4e0HOTO JKCIEPUMEHTa, YYCOHO-UCCIICA0BATEILCKOW W TMPOCKTHON JESITEIIBHOCTUC
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOKUCTB U JJAOOPATOPHOT'O 000PYI0BAHNS;

pemath pacy€THBIC 3a7add C SBHO 33JaHHOW (U3MUYECKON MOJEIBIO, HCIOJB3Ys
(¢u3HYeCKrue 3aKOHBI M IMPUHIUIBI, HAa OCHOBE aHAJM3a YCJIOBHS 3aJladydl BBIOHMPATH
(GU3HYECKYIO MOICITb, BBIACIATH (PU3HMUECKUE BETUUUHBI M (DOPMYITBI, HEOOXOIUMBIE IS
e pemieHus, IPOBOJNTh PACYEThl U OICHHBATh PEaJbHOCTH ITOJIYYCHHOTO 3HAYCHUS
(GU3NYIECKON BETUINHBI;

pemarh KadyeCTBEHHBIC 3aJaud: BBICTPAUBATH JIOTUYECKH HETPOTUBOPECUHBYIO
IIENIOYKY PACCYyKIEHHUH C OMOpod Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
duznyecKue SIBICHMS,

UCIIONB30BaTh TIPH PEIICHHH YYEeOHBIX 3aad COBPEMEHHBIE WH(MOPMAIMOHHBIE
TEXHOJOTHHM JUIS IIOMCKa, CTPYKTYPHPOBAHMS, HWHTCPIPETAIIMA W IPEACTABICHUS
y4eOHOI 1 HAyYHO-TIOMYJIIPHOW HH(POPMAITUH, TIOTyYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJTN3UPOBATH MOTydaeMyr0 HHPOPMAITHIO;

OOBSICHATh TIPUHIIUIIBI JCUCTBUS MAIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3anyaTh YCIOBHUSA UX OC30ITACHOTO MCITOIb30BAHMS B TOBCEIHEBHOM JKH3HH,

MPUBOJUTh TPHUMEPHI BKJIaJa POCCHHCKUX W 3apyOeKHBIX YUIEHBIX-(U3HKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE TTPOIIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKHU
1 TeXHOJIOTHUI;

UCIIOJIb30BaTh TCOPETHUCCKHUE 3HAHMS MO (DU3WKE B TOBCEIHEBHON JKU3HU JIS
obOecrieueHrs O€30MACHOCTA TMpU OOpallleHHd ¢ NpudopaMu U TEXHHUYECKUMU
YCTPOMCTBAMHM, JIJIi COXPAHCHMS 30POBbS M COOJIOJACHHUS HOPM SKOJIOTHYECKOIO
MOBEJICHUA B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIE ¢ BHITOJHEHUEM Pa3IMUHbIX COLMAIBHBIX POJICH, MIIAHUPOBAThH
paboTy Tpymmbl, paUMOHAIBHO PACIPEACTATh OO0S3aHHOCTH U IUIAHUPOBATH
JIESATSIIBHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJCKBATHO OIICHWBATH BKJIAJ KaXKOTOW3
YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBACMON TTPOOIIEMBI.
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TEMATHYECKOE INIAHUPOBAHUE!

denepanbHas padouas nporpamma | duszuka. 10—11 knaccer (6a30BbIil yPOBEHB)

10 KJIACC
No Hanvenoparie KomunuectBo OCHOBHBIE BUJIBI ICSITEIBHOCTH
i pa3zIesoB U TEM 4ACOB [IporpamMHoOe conepkaHue S —
y4eOHOro npeaMera
Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 TIO3HAHUS
1.1 | ®usuka u METOIbI 2 ®u3nka — HayKa 0 IpUPO/IE. N3yyenune HayuyHBIX (AIMIUPUUECKUX U
Hay4YHOTO MO3HAHUS Hayunbie meToab! o3HaHUS TEOPETUYECKUX) METOJIOB MTO3HAHUS
OKPY’KAIOLIEr0 MUPA. OKPY’KAIOLIEr0 MUPA.
Ponb sxciepumenTa u Teopun OO6cyxaeHue rpaHul] MPUMEHUMOCTH
B MPOLIECCE MO3HAHUS IPUPOJIBI. (bU3MYECKUX 3aKOHOB U TEOPHIA.
DOKCHEpPUMEHT B (U3HKE. PaGoTa B rpyrire mo noaroToBke
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOIIEHUMN O POJIU U MECTE
SIBJICHUM U TTpoueccoB. HayuHblie (hU3MKN B HAYKE U B TPAKTUUECKOM
runote3bl. Gu3ndecKkue 3aKOHbI U JEATETbHOCTH JIFOJIEH.
Teopuu. ['paHuLIbl TPUMEHUMOCTH JleMoHCTpalus aHaJOTOBBIX U
¢busnueckux 3aKoHOB. [IpuHIIU U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB,
COOTBETCTBHS. KOMIBIOTEPHBIX TaTUUKOB.
Ponb u mecTo dpusuku OcBoeHune OCHOBHBIX TPUEMOB PadOThHI
B (pOpMUPOBAHUU COBPEMEHHOM ¢ uudpoBoit 1adboparopueit no pusnke
Hay4YyHOM KapTUHBI MUDA,
B IIPAKTHUYECKOMN JICATEIILHOCTH JIFOIEH
Wroro o pazaeny 2

! ITpu paspaboTke paGoueii MPOrpaMMbl B TEMATUYECKOM ILIAHMPOBAHUH JIOJDKHBI OBITh YUTEHBI BO3MOKHOCTH HCHOIb30BAHMS JIIEKTPOHHBIX (LHU(PPOBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOMINXCS YIeOHO-METOMYECKIMU MaTepUallaMt, COJIEPKaHNUE KOTOPBIX COOTBETCTBYET 3aKOHOJIATENBCTBY 00 00pa30BaHHH.

29



denepanbHas padouas nporpamma | duszuka. 10—11 knaccer (6a30BbIil yPOBEHB)

Pa3gen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENBHOCTh MEXAHUYECKOTO
nBkeHus. CucreMa oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MaTEPUAIIBHON TOYKH,
UX MPOEKIUU HAa OCU CUCTEMBI
koopauHat. CiioxeHue
MEPEMEILICHUN U CII0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBUKCHUE.
I'paduku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS, ITYTH U
nepeMeIleHUs] MaTepPUaTIbHON TOUKH
OT BPEMEHH.

CBobOosHOE majieHue. Y CKOpeHue
CBOOOTHOTO Ma/ICHHUSI.
KpuBonnHenHoe 1BUXKEHHUE.
JIBM>KEHME MaTEpUATIbHON TOUKU
10 OKPY>KHOCTH € TOCTOSTHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
ITepuon u yactora oOparieHusl.
LlenTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHuueckue yCTporucTBa u

[IpoBeneHue FIKCIIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
OTIpeJICICHHUs] MTHOBEHHON CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSIMU, TPOUJICHHBIMH TEJIOM

3a IOCJIeIOBaTEIbHbIC PABHBIC
MPOMEKYTKHA BPEMEHHU MIPU
PaBHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO TOPU3OHTAILHO.
OOBbsicCHEHNE OCHOBHBIX IPUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
YCJIOBUHM WX O€301aCHOTrO
UCITOJIB30BAHUS B TOBCEHEBHOMN
KU3HH.

Pemenue pacu€THbIX 3a71a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYJ
KHUHEMaTHKHU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJIMYMH OT BPEMEHU

JUIsl pPABHOMEPHOTO
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MPAKTUYECKOE TPUMEHEHUE:
CIUJIOMETP, IBUKEHUE CHAPSIZIOB,
LIEMHbIE U peMEHHBIE TIEpejaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKECHHUSL.

Pacnio3naBanue pusnueckux siBIeHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHENHOE
JIBIDKEHHUE, CBOOOHOE MaJIcHUE TEII,
JBUKEHHE 110 OKPY>KHOCTH.

Onucanre MEXaHUYECKOTO ABMXKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPAUHATA, YTh,
nepeMenieHne, CKOpoCcThb, YCKOPEHUE.
Pabora B rpynnax npu miaHUpOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHATIU3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUU IO TEME

2.2

JIlnHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [punuun
CyIepno3uinu cui. Bropoii 3akoH

Herorona st maTepruaibHOM TOUKH.

Tperuit 3akon HeroToHa

JUISl MATEPUATBHBIX TOYEK.
3aKOH BCEMUPHOTO TSITOTEHHSI.
Cuna tskectu. IlepBas
KOCMHYECKasi CKOPOCTb.

CpaBHeHHE Macc B3aUMO/ISHCTBYIOIITUX
Te.

N3yuenne 3aBUCUMOCTH CHJTBI
YIOPYTOCTH OT AehOpMaIiK; CPAaBHCHHE
CHJT TPEHUS TIOKOSI, KaUeHUS U
CKOJIb)KCHHS.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcnepuMeHTa:
WCCJICIOBAHNE 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B MPYKHHE
1 PE3MHOBOM 00pasIie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunapl TpeHus (oxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
TpeHus nmokos. Koadduruenr
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B JKUJIKOCTH
WM rase.

[locTynarensHO€E U BpalaTesibHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHTEIIBHO OCH
BpameHus. [linedo cunbl. YcnoBus
paBHOBECUS TBEPIOTO TEA.
TexHuyeckue ycTporcTa u
NPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMaiim; u3ydeHue JIBHUKEHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH;
HCCIIeIOBaHUE YCIIOBUN paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaIllCHHUS.

OOBsacHeHne ocoOEHHOCTEN
PaBHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHKCHUS,
CBOOOHOTO MaJACHMS TEJI, IBMIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHHE OCHOBHBIX IMPUHITUIIOB
JIEHCTBUS IMOAIIUITHUKOB U UX
MPaKTUIECKOTO TPUMCHCHHUS.
OOBsiCHEHUE JIBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX OIIBITaX M OKpYKaromekh
’KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GpU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHA,
MIPUHITUIT CYNIEPHO3ULIMU CUJI, TPUHITUIT
PaBHOIIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKE

Nmnynec maTepuanbHON TOUYKU
(Tena), cucTeMbl MaTEepPHATBHBIX

TOYCK. I/IMHy.TH:C CHJIBI 1 UBMCHCHHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeaktuBHOC JABHKXCHHUC.

Pabota cuiibl. MOITHOCTD CHITBI.
Kunernueckas sneprus
MaTepHaIbHON TOUKHU. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPIUH.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehOopMUPOBAHHON TIPYKUHBI.
[TorenuuanbHasg SHEPTUS TEa
BOJIM3M TOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HEMOTECHIUAIbHBIE CUIIbL. CBSI3b
PpaboOThI HEMOTECHIIMAILHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPrUH.

Yupyrue u Heynpyrue

[IpoBeneHNE SKCIEPUMEHTA: U3YyUYCHHE
a0COJIFOTHO HEYNIPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAaHHE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHMYECKON IHEPTHUH TeNa

Ha IPUMEPE PACTSIHKEHUS PESUHOBOTO
KTyTa.

OreHka a0COIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MepeHul (PU3NYECKux
BEJIMYUH.

Petienne pacu€THbIX 337124 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienne kauyecTBEHHBIX 3a/1a4

C OMIOPOM Ha U3YUYEHHBIC B Pa3ieiie
«MexaHnKa) 3aKOHbI, 3aKOHOMEPHOCTH
U (UBUYECKUE SBIICHUS.

Onucanue MEXaHUYeCKOro ABUKEHUS C
HCIIOJIb30BaHUEM (PU3NUECKUX BEJIMYUMH:

HMITYJIBC TCJId, KHHCTUYCCKAA DHCPI U,
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CTOJIKHOBEHMSI.

TexHuyeckue ycTporcTa u
IPAKTUYECKOE IIPUMEHEHUE:
BOJOMET, KONEP, TPYKUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

NOTEHLMAIbHAs SHEPTUSl, MEXaHUUECKAsI
paboTa, MEXaHUYECKasi MOIIHOCTb.
AHanu3 GU3NYECKUX MPOIIECCOB U
SIBJIEHUH C UCIOJIb30BAaHUEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOU DHEPIUH,
3aKOHA COXPAHEHUs UMITYJIbCA.
OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JIEUCTBHUS M PAKTHYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPYKUHHBIN TUCTOJIET.

OOBbsicHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIEHUH O IPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH NS
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUU U IPEICTABICHUS
uH(pOpMaluU, KPUTUYECKUHN aHaTn3
noyiyqaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCKUX BEIMYUH, MPOBEPKA
MPEJIOKEHHBIX TUTIOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3nKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISIPHO-KNHETHYECKON
TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE BHXKEHUE.
Huddysus. Xapakrep ABUKCHUS U
B3aUMOJCHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
Bemiectsa. [loctositHHas ABoraspo.
TeruioBoe paBHOBECHE.
Temmneparypa u e€ u3mMepeHue.
[Ixama remneparyp Llenscus.
Mogenp ueajapLHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIECATBHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeIHEW KNHETUYECKON SHEPTUHU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlanbToHa. M3omporiecchl

[IpoBeneHne >KCIIEpUMEHTA!
OINpEJEICHUE MACCHI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHUil 00bEMa KOMHATHI, TaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEH;
HCCJIEIOBAHKNE 3aBUCUMOCTU MEXIY
rapaMeTpaMH COCTOSTHUS Pa3pe:KEHHOTO
rasa.

Ornenka aOCOJIIOTHBIX M OTHOCUTEIIbHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUI TEpMOMETpa U OapoMeTpa u
yCJIOBUH WX O€301MaCHOTrO
MCIIOJIb30BaHUs B IOBCEIHEBHOM
KU3ZHHU.

Pacno3naBanue pu3n4eCcKux sIBJICHUM

B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
KU3HU: TUdPy3usi, O pOyHOBCKOE
JIBIOKCHUE.

Onucanue TEMJIOBBIX SBICHUN

C UCTIOh30BaHUEM (DU3UIECKUX
BEJIMYMH: JJABJICHHUE ra3za, TEMIIEepaTypa,
CpeaHsIsl KHHETUYEeCKasi SHePTrus
Xa0TUYECKOTO JBUKEHUSI MOJIEKYII,
CpeIHEKBaApaTUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3€ C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYL.

AHanu3 GU3NYECKUX MPOIIECCOB U
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KMHETUYECKOW SHEPTUH TETIIIOBOTO
JIBMDKCHUST MOJIEKYJT ¢ a0COJIFOTHOM
TEMITIEPATYPOH.

Perienne pacu€THbBIX 33714 C SIBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nosnoxenniit MKT, 3akoHOB 1 popmyi
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmnax npu mjiaHupOBaHUH,
MIPOBEICHUU U UHTEPIIPETALIUN
pPE3yJIbTATOB OIBITOB U aHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHu4ecKas cCucTeMa.
BryTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ N3MEHEHHUS.
KonuuectBo TemnoTsl 1 pabora.
BuyTpennsist 3Heprusi 0ofHOATOMHOTO
HaeaabHOro ra3a. Buabl
TEIIONEPENAYN: TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3JIyYEHHE. Y JeIbHAS
TEIJI0EMKOCTh BEIIICCTBRA.

IIpoBeneHnE SKCIIEPUMEHTA: U3MEPEHUE
YACIBbHOMN TEIIIOEMKOCTHU BEILIECTBA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEUIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYHH.

N3yuyenue mojeneil mapoBoil TypOUHBI,
JIBUTATEIIsl BHYTPEHHETO CrOPaHUs,
PEaKTUBHOIO JIBUTATEIA.

OObsicHEeHUE NPUHLIUIIOB ACHCTBUS U
YCIJIOBH 0€30MaCHOT0 UCIOJb30BAHUS
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KonuyecTBO TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTne 06 amrabaTHOM IpoIIecce.
[lepBbIil 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nmepBoro 3akoHa
TEPMOJIMHAMUKH K U30TPOIIECCaM.
['padmueckas uHTEpIIpEeTALINA
paboThI raza.

BTopo¥i 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccon

B TIpUPO/IE.

TennoBeie MmammHBL. [[puHIATIBT
JIEHCTBHUS TETIJIOBBIX MAIIIHH.
[IpeobpazoBanus sHEPTrUU

B TETUIOBBIX MAIlIUHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
[IOJIE3HOTO JCHCTBHA.
DKOJIOTUYECKHE TTPOOIEMBI
TEIUIOPHEPTETUKH.

TexHuyeckue ycTponcTBa u
NPaKTHYECKOE TPUMEHEHHE!
JBUTATEIh BHYTPEHHETO CTOPaHUs,
OBITOBOH XOJIOIUIIBHUK,
KOHJAUIIMOHED

B TIOBCE/THEBHOI JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOIUJIbHUKA, KOHJIULIHOHEPA.
Omnucanue CBONCTB TEJ U TEIJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3nueCKrX BETUYMH: JaBJICHUE rasa,
TeMIiepaTypa, KOJIM4eCTBO TEIIOTHI,
BHYTpPEHHSIS1 SHEprus, paboTa rasa.
Pemenuie pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOIUHAMUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B pa3ielie
«MonexynsipHast pusuka u
TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSL.

PaboTa B rpynmax npu aHanamuse
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMAaIUH TI0 TeMe
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue 1 KOHICHCALIHS.
Hcnapenue u xunenue.
AGcoI0THast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO31yxa. HachlleHHbIM
nap. Y aenapHas TEeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIIHUS
CBOMCTB KpuCTAIUIOB. JKuakue
Kkpuctaiuibl. COBpeMEHHbIE
Marepuansl. [InaBienue u
KpHUCTAJUIA3alusA. Y JenbHas TEMI0Ta
wiaieHus. Cyomumanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuyeckue ycTporcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: UBMEPEHUE
OTHOCHUTEIIbHOM BIIAYKHOCTH BO3yXa.
Onenka abCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEJINYMH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BIIAJKHOCTH

Hab6nronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TUJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JIEUCTBUS U
YCIJIOBUI O€30MTaCHOTO UCTIOIh30BAHUS

B MOBCEIHEBHOW KU3HU TUTPOMET)A,
[ICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TEXHONIOTUI NOITYyYECHUS
COBPEMEHHBIX MATEPHUAIOB, B TOM YUCIIE
HaHOMATEPUAJIOB.

Pemenne pacu€THbIX 3a7a4 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SABJICHHUS T10 TEME.
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Pacnio3HaBanue (pu3n4ecKux sBICHUNA
B Y4eOHBIX OIIBITAX U OKpY’KaroIien
KU3HU: edopManus TBEPIBIX Tel,
HarpeBaHue 1 OXJIaXICHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIeCTBA U OOBSICHEHUE UX HAa OCHOBE
3aKOHOB ¥ (JOPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTUH JIJISl IOUCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUHU U
npeJcTaBiIeHUsI UHpOpMaLuU MIpU
IOJIFOTOBKE COOOIIEHUI O IPUMEHEHUH
3aKOHOB MOJIEKYJIIPHOM (PU3UKU U
TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSX

Hroro no pazgeny 24
Pa3znen 4. DinekTpoauHaAMHKA
4.1 | DnekTpocTaTuka 10 OnekTpuzaums Teil. dnekTpudecknid | [IpoBenieHne 3KCriepuMenTa: U3MEPEHUE

3apsa. J{Ba BUa SIIEKTPUUECKUX
3apsaoB. [IpoBogHuKH,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
3aKOH COXpaHEHUS AICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHbll 35IeKTpUYECKHIA
3apsia. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEpEHUN (HU3NIECKUX
BEJIMYMH.

N3y4yeHne npuHIUIIOB IEUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydyeHne npruHUIUIOB 1ENCTBUS
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Hanps:k€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHuun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpoCcTaTuyecKoro
nons. [lorenunan. Pasnocts
noteHuuanoB. [I[poBogHUKYN U
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JluanexTpryeckast MpOHNULIAEMOCTb.
OnekTpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTbD MIIOCKOTO
KOHJEHCATOpAa. JHEPrus
3apsKEHHOI0 KOHIEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, AIIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alIUTa,
3a3eMJIEHHUE AIEKTPONprHOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN
armapar, CTpyUHBIN IPUHTED

U yCJIOBUH 0€30MacHOro MpUMEHEHUs

B IIPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTO
MIPUHTEpA.

PaccmoTpenue pusnyaeckux oCHOBaHUN
ANEKTPOCTATUYECKOU 3aIUTHI U
3a3eMJIEHUS IIEKTPOIPUOOPOB.
Pemienne pacu€THbIX 33724 C SIBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C HCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (OopMyIT IIEKTPOCTATUKH.

Pelienne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE
SBJICHHSI DJIEKTPOCTATHKHU.
Pacno3naBanue pu3n4eCcKux sIBJICHUM
B YYEOHBIX OMBITaX U OKPYKaOIIeH
KU3HU: SJIEKTPU3ALIMS Tel,
B3aMMOJIEICTBHE 3apsAA0B U OOBSICHEHNE
MX Ha OCHOBE 3aKOHOB U (hOpMYyJI
AIEKTPOCTATUKH.

Onucanue u3y4YeHHbIX CBOMCTB
BEILIECTBA U SJICKTPUUECKHUX SIBIICHUM

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: JICKTPUUECKUN 3apsl,
HaMpPsHKEHHOCTD AIEKTPUUECKOTO MO,
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MOTEHIIMAJ, pa3HOCTh OTEHIIMAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 pU3nYecKux MpoIeccoB U
SIBJICHUH C UCIIOJIb30BAaHUEM
(bu3HYEeCcKUX 3aKOHOB: 3aKOHA
COXPAHEHMUS IIEKTPUUECKOTO 3apsia,
3akoHa KyroHna.

PaboTa B rpynmax mpu aHaiuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
MH(pOpMAIIU U TOJTOTOBKE COOOIIECHUM
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KalolleH >KMU3HU U MPUMEHEHUHU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIIECTBOBAHUS AJIEKTPUUYECKOTO
Toka. ctounnkm Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH Oma 1 y4acTKa LEeTu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1ebHOE CONTPOTUBIIEHUE
BeniecTna. IlocienoBarenbpHoe,
napajuiesIbHOE, CMEIIAHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xxoyns—JIenna. MomHocTb
AJIEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHUE JIEKTPOJIN3A.

OreHnka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPEUIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJTUYHH.

OObsicHEHUE PUHIIATIOB ACHUCTBUS U
yCJIOBUM 0€30MacCHOTr0 MPUMEHEHUS
aMIiepMeTpa, BOJLTMETPA, peocTaTa,
MCTOYHUKOB TOKA,
AIIEKTPOHArPEBATEIIBHBIX U
AJIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOAUMOCTb
TBEPBIX METAIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpOBOJIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJTYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOIHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHAN TOK B pacCTBOpPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTPOHHTI/I‘-IGCKEUI AUCConralms.

DIIEKTPOJIU3.
DJIEKTPUYECKUM TOK B raszax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEIIbHBIN pa3psL.
Mounus. [1na3zma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIAOJIOB, TAIbBAHUKH.

Pemenune pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUYECKUHN TOK.

Pacnio3naBanue pu3M4eCKUX SBJICHUM
B Y4€OHBIX ONBITAX U OKpYKaromen
KU3HU: DJIEKTpUYECKas POBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MariuTHOE JEUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBIICHUH U
IIPOLIECCOB B LEIAX OCTOSTHHOTO TOKA
C MCIIOJIb30BaHMUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBLHOIO U MTAPAIIIEIBHOTO
COEMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUM

C HCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYUH: DJICKTPUUECKUU 3apsl, CUJIa
TOKa, 3JICKTPUUECKOE HAIPSKEHNUE,
AIEKTPUYECKOE COMPOTUBIICHHUE,
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MPAKTUYECKOE IPUMEHEHHE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
HMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN MO/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN JUO/,
rajibBaHuKa

pa3HocTh notenuuanon, IJC, pabora
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne HHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl TIOUCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUU U
MIpeACTaBICHNS] HHPOPMAINH TTPU
MOATOTOBKE COOOIICHHUI O TPUMEHEHUU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KonuuecTBo OCHOBHBIC BUIBI IEATEIILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue

/o 4acoB 00yJarommxcs

y4eOHOTO0 MpeMeTa
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHO€ noJe. 11 ITocTOsTHHBIE MATHUTHI. IIpoBeneHrEe SKCIIEPUMEHTA: U3YUEHHE

BJ'IGKTpOMaFHHTHaSI
HHAYKOWA

BzauMoaeiicTBrEe NOCTOSIHHBIX
MarHuToB. MarHuTHoe€ 1oJie.
BexTop MaratuTHOM MHAYKIIHH.
[TpuHLMI cynieprno3uuuu
MarHMTHBIX ITojaeu. JInnuu
MarHuTHOM MHAYKuK. Kaptuna
JIMHUN MarHUTHOW MHIYKIIUU MOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ose NTpoBOJHUKA

¢ TokoM. KapTrHa nuHA MHAYKIUN
MarHUTHOTO MOJIS JJIMHHOT'O
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOTO TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopericTBre NpoOBOTHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HAaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HamnpasieHue. JBrxeHue
3apsYKEHHOM YaCTULIBI

MAarHUTHOTO ITOJIS1 KaTYIIKH C TOKOM;
UCCJIEI0BAHNE JEHCTBUS TOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
WCCJIEIOBAHME SIBJICHHUS
AIIEKTPOMATHUTHON MHIYKIIMH.

OreHka a0COJIFOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicCHEHUE NPUHLIUIIOB ACHCTBUS U
YCIIOBUIA 0€30MaCHOT0 MPUMEHEHHUS
MOCTOSIHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOIBUTATEN,
YCKOPUTENEN 3JIEMEHTAPHBIX YACTHII,
WHIYKIAOHHOM NEYH.

Pemrenue pacu€THbIX 3a1a4

Ha IpUMEHEHHE POPMYII TEMBI
«MarauTtHoe noJie. DIEeKTpPOMarHuTHas
WUHIYKLUSD.

Pemenne KkaueCTBEHHBIX 3a/1a4

C OIIOPOU HAa U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nyeckue
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B OJHOPOJTHOM MarHUTHOM TIOJIE.
Pabota cumnsl Jlopenna.

SIBrIeHME DIEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW UHIYKIUU.
DNEKTPOJBIKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu @apanes.

Buxpesoe aiekTpruyueckoe 1moe.
DIIEKTPOABHKYIIAS CUJIA UHIYKITUU
B MPOBOJHUKE, ABHKYILIEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MAarHUTHOM TOJIE.

IIpasuio Jlenua.

NunykTtuBHOCTS. fBIICHUE
CaMOMHIYKIIMH. DJIEKTPOIBMKYIIIAS
CUJIa CAMOUHIYKIIUH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH
C TOKOM.

DIEKTPOMarHUTHOE TOJIE.
TexHuyeckue ycTponcTa u
MIPAKTUYECKOE IPUMEHEHUE:
MOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS M1€Yb

ABJICHHS TeMbl « MarHUTHOE TOJIE.
DIIEKTPOMAarHUTHAs! UHIYKLIHSD).
OnpeneneHre HanpaBJIEHUs BEKTOpa
WHYKIIMM MAarHUTHOTO OIS
MIPOBOJAHUKA C TOKOM, CHIIBI AMIIEpa
u cwibl JIopeHia.

Pacno3naBanue puznyeckux siBJICHUN
B YYEOHBIX ONBITaX U OKPYXKaOIIeH
YKU3HH: B3aUMOJICHCTBUE MArHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUSA,
JEMCTBUE MarHUTHOTO MOJISl Ha
IIPOBOJIHUK C TOKOM M JIBHOKYLIUICS
3aps.

AHau3 3JIeKTPOMarHUTHBIX SIBICHUI
C MCIOJIB30BAHUEM 3aKOHA
AIEKTPOMAarHUTHOW MHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AJIEKTPOMAarHUTHBIX
SBJICHUH C UCITOJIb30BAaHUEM
(bU3MYECKUX BEJIMYMH: UHIYKIHUS
MarHuTHOTO MOJisA, cujla AMrepa, cuiia
JlopeHua, UHAYKTUBHOCTh KaTYIIIKH,
HHEPTHUA INEKTPUUYECKOTO U MArHUTHOTO
MoJIen

Hroro no pazneny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebatenbHas cuctema.
CB00OOIHBIE MEXaHUYECKUE
konebanus. [lapmMmoHnueckue
kojebanus. [lepuon, yactora,
aMIIuTyAa U (pa3a KoaeOaHu.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnueckui MasTHUK.
YpaBHeHHE rapMOHHYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TaPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOTHBIE 2JIEKTPOMATrHUTHBIC
KOJIcOaHUs B UICAIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAroHuTHBIMHA KOJICOAHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUs YPHEPTHH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
[IpencraiieHne 0 3aTyXaromux
Kosie0aHusX. BeIHYKIeHHbBIE
MEXaHUYeCcKre KoJIeOaHus.
Pe3onanc. BeiHyX1eHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNU .
IIepemeHHBIN TOK.

CunycouanbHbIi IEPEMEHHBIN TOK.

HccenenoBanne nmapamMeTpoB
K0JIe0aTENbHON CUCTEMBI — IEPUO/IA,
JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHu| (MIPY>KUHHBIN W/WUIH
MaTeMaTUYECKU MasITHUK).
Habmronenue 3aryxarommux KojieOaHu.
HccnenoBanue CBOMCTB BHIHYKJIEHHBIX
KoJIeOaHU.

Habmronenue pe3onanca.

IIpoBeneHue 3KkCrepuMEHTA:
UCCJIEIOBAHNUE 3aBUCUMOCTH TIEPHO/Ia
MaJIbIX KoJieOaHUi rpy3a Ha HUTHU

OT JTMHBI HUTH ¥ MAacChI TPY3a;
MCCJIEIOBAHKE MTEPEMEHHOTO TOKA

B IIETTH U3 MTOCJIEIOBATEIHHO
COCIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U PEe3UCTOopa.

OreHka aOCOFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU PU3NIECKUX
BEJTUYMH.

OOBsICHEHUE PUHITATIOB ACHCTBUS U
yCIJIOBU 0€30MacHOTr0 MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpAaTOpa
TIEPEMEHHOT0 TOKA, JINHUU
AJIEKTpOIIepeaay.

Pemenue pacuéTHbIX 3a/1a4 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpaunchopmarop. [IpousBocTro,
nepeaayda u noTpedsieHue
ANEKTPUYECKON SHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpU ITPOU3BOACTBC 3JICKTPOSHCPIHH.

KynbTypa ucnonbs3oBaHust
AJIEKTPOIHEPTUM B OBCEIHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
aJeKTponepenay

3aJIaHHOHN (PU3HUECKON MOJIEITBIO

C UCIIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJI, ONMHUCHIBAIOIIIIX
MEXaHUYECKHE U DJIEKTPOMarHUTHBIC
KoJIeOaHusl.

Omnucanrie MEXaHMYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: TICPUOJ] ¥ 4aCTOTa
KoJIeOaHM, aMITUTy1a U Paza
KOJIeOaHM, 3apsl U CHJIa TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne KkauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMarHUTHBIC
KoJieOaHusl.

PaboTa B rpynmnax rnpu riaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETALINH
PE3YNbTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETHHBIX UCTOYHHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJIHBI

Mexanuyeckue BOJIHbI, YCIOBUS
pacnpocrtpanenus. [lepuog.
CKOpOCTh pacnpoCTpaHEHUs U
JUTMHA BOJIHBIL. [loniepednslie u

N3yuenue oOpazoBaHus u
pacnpocTpaHEHUS TOTIEPEYHBIX U
MIPOJIOJTBHBIX BOJIH.

HaOmronenue orpaxeHust
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IIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxius
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.

Y cnoBus U3ny4eHus
AIEKTPOMArHUTHHIX BOJIH. B3anmHas
opueHTaIus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBOIICTBA IEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUe, NPEJOMIICHUE,
nossipu3anus, audpaxuus,
uHTepdpepenus. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIMIBI paTUOCBSI3U U
TeneBuacHUs. Pannonokanusi.
DNEeKTpOMarHUTHOE 3arpsi3HEHHE
OKPYKaIOIIEN CPEIbL.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIIbTPa3BYyKOBas IUArHOCTHKA

B TEXHUKE U MEAUIIMHE, pajaap,

U TIpEeNIOMIICHHUS], UHTEP(EPEHITUU U
T paKIul MEXaHUYECKUX BOJIH.
HabGnronenue cBsizu TpOMKOCTH 3ByKa U
BBICOTHI TOHA C AMIUIUTYIOM U
YaCcTOTOU KOJIeOaHHii, 3ByKOBOTO
pEe30HaHca.

HccnenoBanne CBOWCTB
AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, MOIAPU3aLNs,
nupakuys, uHTephEpeHIIHS.
N3yyenue ycaoBui U3ITy4EHUs
AJIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BeKTopos E, B,

U B 2JIEKTPOMArHUTHOM BOJIHE.
N3ydyeHne npuMeHeHus
AJEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHUE IPUHIUIIOB AEHCTBUS U
yCIIOBHI 0€30MacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOW TMATHOCTUKH

B TEXHUKE U MEJIUILIMHE, pajiapa,
paguonpuEMHMKA, TEIIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenue pacu€THBIX U Ka4€CTBEHHBIX
3a71a4 C OMOPOW HA U3YUYEHHBIE 3aAKOHBI
Y 32aKOHOMEPHOCTH, OMKCHIBAIOIIHE
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMaLIMOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPHUPOBAHHUS, UHTEPIPETALNN U
MpeICTaBICHUs] HHPOpMALIUU

MPU MOJATOTOBKE COOOIICHUIN

00 MCTI0JIb30BaHUU AJIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCCUU

00 3JIeKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaIOIIEH CPEIBI.

PaboTa B rpynmnax npu mjiaHupoOBaHUH,
MIPOBEICHUH U UHTEPIPETALIMH
PE3YNbTATOB OIBITOB U AHAJIN3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsamosMHENHOE PacIpOCTPAHEHNE
CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. To4ueuHbI HCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoenue
M300paKEHUM B TUIOCKOM 3€pKaJie.
IIpenomiienue cBeta. 3aKOHBI
npesioMyIeHUs cBeTa. AOCOIOTHBIN
nokasaresb npenomiienus. [ToaHoe

N3yuyeHue sSBIEHUS MTOJHOTO
BHYTPEHHETO OTPAXKEHUS, €r0
IIPUMEHEHUS B CBETOBOJIE.

N3yuenne Mmoaenei MUKpOCKOIIa,
TEJIECKOIa.

ITonmydyeHue criekTpa ¢ IIOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
N3mepenne nokaszaTens npesioMIIeHUs
CTEKJIA.

HccnenoBanue CBOWCTB N300paKEHUIMA
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BHYTPEHHEE OTPaKECHHUE.
[IpenenpHbIN yroi MoaIHOTO
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcust cBera. CoXHBIN cOCTaB
oemnoro cBeta. LIBer.

ColuparoIue 1 pacceruBaroIue
nuH3bl. ToHKas MH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHHI B COOMPAIOIINX U
pacceuBaromux auH3zax. opmyia
TOHKOW JIMH3bI. Y BEJINYCHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPHUYECKOMN ONITUKH.

BonnoBas ontuka. UnTepdepenuus
cBeta. KorepeHTHbIC HCTOYHUKH.
VYcnoBust HaOIOICHUS MAKCUMYMOB
U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH()Aa3HbIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cera. AudppakumoHHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB TP TaJIEHUU
MOHOXPOMAaTHYECKOI'O CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEeHUE IPUHIIUAIIOB ACHUCTBUS U
yCIIOBUI 6€30MacHOT0 MPUMEHEHHUS
OYKOB, JyTibl, hoTOAMNIIApaTa,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTA, BOJIOKOHHOU
ONITHKH, TUPPAKITMOHHON PEIIETKH,
MOJISIPOUIA.

Pemienne pacu€THbIX 33724 C SIBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI r€OMETPUUECKON ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MIPUMEHUMOCTH F€OMETPUUECKON
ONTHUKH.

Pacnio3naBanue Gpuznyeckux siBICHUN
B OIBITAX U OKPYKAIOIIEH KU3HU:
MPSAMOJIMHEWHOE pACIIPOCTPAHECHUE
CBETa, OTpaKEHUE, MPEIOMIICHHE,
uHTEephepeHIus, TUPpaKuus U
MOJISIPU3ALIMS CBETA, AUCIIEPCUS CBETA.
N3yuenue ycnoBuii HAOIOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEP(DEPEHIIMOHHOMN KapTHUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTponucTa u
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKLIMOHHBIN arapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OINITUKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JBYX CUH(}A3HBIX KOT€PEHTHBIX
MCTOYHHUKOB.

VYcnoBue HaOIIOIEHUS TTIABHBIX
MaKCUMYMOB IIpY MaJIeHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKITUOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SBJICHUN

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PaCIIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUI

C UCTOJIb30BAHUEM (PU3UYECKHUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3BI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI cienMAJIbLHO TeOPUHM OTHOCUTEIBLHOCTH (1asiee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUH
OTHOCHUTEIHHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUUECKOM MEXaHHUKH.
[Toctynarsel cienuaibHON TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTYJISI CKOPOCTH CBETA B BAKyyMe,
MPUHIIAI OTHOCUTEIBHOCTU
OHHINTENHA.

OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHHU U COKpPAIEHUE JIJTUHBI.

Pemienne kauecTBEHHBIX 3a1a4

C OMOPOM Ha N3YUYEHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIPETALIUU U
IpeACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIaX
MIPUMEHUMOCTH KJIACCUYECKOU
Mexanuku u ocHoBax CTO

51



denepanbHas padouas nporpamma | duszuka. 10—11 knaccer (6a30BbIil yPOBEHB)

DHeprus 1 UMITYJIbC
PENSATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEISTUBUCTCKOM
YAaCTULIBI. DHEPIHUsI TOKOS

Htoro no pazaeny

Paznen 4. KanToBas pusuka

4.1

DNeMEHThI KBAHTOBOMU
OIITUKHU

®otonsl. Popmyna [Inanka cBsa3u
sHepruu (HOTOHA C €r0 YACTOTOH.
DHeprus 1 UMIYJbC GOTOHA.
OTKpBITHE U UCCIICIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHbI
dboroaddexra. YpaBHeHUE
OuinmTenHa s hotoddexra.

«Kpacnas rpanuna» dpotodrddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHuueckue ycTpoucTna u
MPaKTUYECKOE TPUMEHEHHUE:!
dhoTo311eMeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBETOIUO/]

Habmronenue gpotoadpdexra

Ha YCTAaHOBKE C IUHKOBOM IIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKux Kak: PoTodJeMeHT, (POTOJaATUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBHUM UX 0€30MaCHOTO PUMEHEHUS
B [IPAKTUYECKOM KU3HU.

Pemienne pacu€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C HCTO0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAHTOBOW OMTHKHU.
Pemienne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacnio3naBanue Gpuznyueckux siBICHUN
B yU€OHBIX OMbITAX:
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dboToanekTpudeckuii 3phexT, cBeToBOE
JTaBJICHHUE.

Omnucanne U3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ TPOIIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYUH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JJTMHA BOJHBI ¥ YAaCTOTa CBETA,
OHEPTHUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Monens atoma ToMmcoHa. OIBITH
Peszepdopaa no paccessnuro
o-yactul. [manerapHas Mozenb
aroMma. [loctynarel bopa.
N3nydenue u noriomieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CIEeKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BomnoBBIE cBolicTBa yacTHl. BOJIHEI
ne bpoiuns. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CnoHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIN aHAIU3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBIOTED

Nzyuenne monenu onsita Pezepdopaa.
IIpoBeneHne dKCrIepuMeHTa

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCONIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEN U3MepeHU PU3NIECKUX
BEJIUYMH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHOM MOJIENU aTOMa, MOJIETTU
atoma bopa.

N3yuyenue cnekTpa ypoBHEN SHEPTUU
aToMa Bojiopoaa. OObsiICHEHHE
IIPUHLNIIOB IEVCTBUS U YCIOBUI
0e301acHOro MPUMEHEHHUSI
CIEKTPOCKOTA, Ja3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne KkaueCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKHE
aByieHUs 110 TeMe « CTpoeHue aToMa.
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Pacnio3naBanue Gpu3nuecKux sBICHUN
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOrO CIIEKTPa U3ITy4YCHUS.
AHaM3 KBaHTOBBIX IPOLIECCOB U
SBJICHUM C HCII0JIb30BAHUEM
IOCTyJ1aTOB bopa

4.3

ATOMHOE 411pO

DKCIEPUMEHTHI, TOKA3bIBAIOIIIHEC
CII0)KHOCTBH CTPOCHHUS SIPA.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEIICHUIO COCTAaBa
PaMOAKTUBHOTO U3ITyYCHUS.
CgoiicTBa anbda-, 6eTa-,
ramMma-u3nydenus. Bivsane
PaMOAKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyknonnas mozaens snpa
['eitizenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4ucIo sapa.

N3oTomnsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTHBHOTO

pacnaza.
DHeprus CBsI3U HYKJIOHOB B sJIpe.
SlnepHble CUIIBL.

N3y4deHnue 3KCrIepuMeHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTh CTPOCHHUSI
aTOMHOTO $]1pa.

HccnenoBanye TPEKOB YacTHIL

(1o roToBBIM (oTOrpaPusIM).
N3yuyeHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U paciaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOW MOJENH sIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTpOICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYE€HHbIE 3HAHHUS, B T.Y. O 3apse
¥ MaccOBOM YHMCIIE Sipa.
Pacno3naBanue pu3MUecKux SIBICHUM
B yU€OHBIX OMBITAX U B OKPYXKaroulei
’KU3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaAMOaKTUBHOCTb.
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JledekT Macchl sapa.

Snepnbie peakuuu. Jlenenue u
CUHTE3 sJIEP.

S nepneii peaktop. TepMosiaepHbIii
cuntes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPIETUKH.
DKOJIOTUYECKHUE aCTIEKThI SIEPHOM
DHEPIETHUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA.

MeTtonabl HAOIIOACHUS U
pPETUCTPALIMU JIEMEHTAPHBIX
YacCTHILI.

dyHIaMEHTaIIbHbBIE
B3auMoAeucTBUA. ENMHCTBO
(bu3MYECcKOi KapTHUHBI MUpA.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, kKamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomMoOa

OnucaHne KBaHTOBBIX SIBJICHUM U
MPOLIECCOB C UCMOJIb30BAHUEM
(GU3UYECKUX BEIMYWH: TIEPHOT
MoJypacmajia, SHeprus CBA3M aTOMHBIX
sanep, 1eheKT Macchl spa.

AHanu3 pouecCcoB U SBIICHUN

C UCIIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsa, 3aKOH
COXpaHEHHsI MaCCOBOTO YHCIIA,
noctynatel bopa, 3akoH
PaIHOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrjiaoro cTojia
«DyHIaMEHTaJIbHBIE B3aUMOACHCTBUA.
EanHcTBO pU3nueckoid KapTUHBI
MHPay.

Hcnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTHH JIJIsl IOUCKA,
CTPYKTYPHUPOBaHUS, UHTEPIIPETAIIUU U
npecTaBiieHUs] HHOOPMaLUK TpU
MOATOTOBKE COOOIICHHI O MPUMEHEHUH
3aKOHOB KBAaHTOBOM (DM3HMKHU B TEXHHKE
1 TEXHOJIOTHUAX, YKOJOTHUECKUX
aCMEKTax SICPHON SHEPTETUKHU

Hroro o pasgemny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMU U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH H
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Bé3maor0 HeOa. Co3Be3nus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOE JBIKCHHUE.

Comnneunas cucrTema.

Comnaue. ConHeuyHass akTUBHOCTD.

Ncrounuk sneprun CoJiHIA U 3BE3N.

3BE3/1bI, UX OCHOBHBIE
XapakTepuCTUKU. Jlnuarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTB». 3BE3IBI TJIaBHOU
IIOCJIEIOBATEIBbHOCTH. 3aBUCUMOCTb
«Macca — CBETUMOCTb) JJISI 3BE3]
TJIABHOM NOCJIEN0BATENBHOCTH.
BnyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O IIPOUCXOKIECHUH U DBOJIIOLUU
CouHIia ¥ 3BE€311. DTarnbl )KU3HU
3BE3I.

Muneunsiit [1yts — Hama ["anaktuka.
ITonoxxenue n asmxenue CoiHIA

B ["asmakTuke. THUIBI TaTaKTHK.
Pannoranaktvky u KBazapsl.
UYEpHble ABIPHI B siApaX rajJakTUK.

IToaroroska cooOIeHM 00 3Tanmax
Pa3BUTHS ACTPOHOMMH, O TIPUKIATHOM
Y MUPOBO33PEHUYECKOM 3HAUYCHUH
aCTPOHOMMH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMMUH.

N3ydenne COBpEMEHHBIX
MPEJICTABICHUI O MMPOUCXOXKICHUHN U
sBosrory CoJIHIa ¥ 3BE3I.
N3ydeHue TUIIOB rajlakTHK,
PaMOTAIAKTUK U KBa3apoB.
N3yuenne nBUX EHUSI HEOSCHBIX TeT,
ABOJIIOIMH 3BE311 U BeceneHnowu,
MPOLIECCOB, MPOUCXOISIIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpene,
MacTabHOW CTPYKTYphl BeeneHHOI.
OObsicHeHue paciupenus Becenennou
Ha OCHOBE 3akoHa Xa00:a.
[ToaroToBKa K 00CYKIECHUIO
HEpEIISHHBIX MTPO0JIeM aCTPOHOMHUM.
[IpoBenenue HabMOACHUIN
HEBOOPYKEHHBIM I'1a30M

C MCIIOJIb30BAHUEM KOMITHIOTEPHBIX
TIPUJIOKEHUM IS OTIpEIeIICHUS
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Bcenennas. Pacimpenne
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe
U3IIyYEHUE.

MacuirabHas cTpykTypa
Bcenennoii. Meraranaktuka.
Hepeménnsie npobiemsl

MOJIOKEHUST HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3iusg CeBepHOro noymapus

U ApKUE 3BE3BL.

[IpoBenenye HaOMIOAEHUI B TEIECKON
Jlynbl, mianer, Maueunoro IlyTu.
Yyacrtre B JUCKYCCUHM O HEPELIEHHBIX
npobyieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro no pazaeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maroiee 4 O0600uIeHne U cucTeMaTu3anus VYyacTue B IUCKYCCHUU O pOJIH (PU3UKH
MOBTOPEHUE COJIepKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3JIMYHBIX cepax

«Mexanuka», «MonekynsapHas
bu3MKa U TEPMOJTUHAMUKAY,
«QnexktpoauHamukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEIIUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanrtoBas puzuka», « JIeMEHTHI
aCTPOHOMUU U aCTPOPUZUKIY.
Ponb ¢pu3uku u acTpoHOMHUU B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JEATEIbHOCTH YEJI0BEKA, POJIb U
MeCTO (PU3UKHU U aCTPOHOMHUH

B COBPEMEHHOW HAYYHOM KApTHUHE
MUpa, 3HAYEHHE ONUCATENbHOM,

JIeSITCIBHOCTH YeJIOBEKA.
IToaroroBka coOOIIEHUN O MECTE
(bu3nyeCcKoi KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEICTABICHUMN

0 MPUPOJIE.

BrimonHnenne yueOHbIX 3aaHUM,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSTHH, GPU3NIECKUX
BEJIMYMH 1 3aKOHOB Kypca GU3UKU
10-11 xnaccos
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CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITHI
(bU3UYECKO TEOPHH, POJTH
¢buznueckoit Teopun B
dbopMHUpOBaHUU MPEICTABICHUN
0 (hU3MYeCcKOi KapTUHE MUPA, MECTO
(bu3MYECcKO KapTHHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUM O TPUPOJAE

Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

IlepedeHb 3JIEKTPOHHBIX 00pa30BaTeJbHBIX PECYpPCOB 1o ¢Gusuke

http://school-collection.edu.ru/collection EctectBenHo-HayuHbIe skcniepuMenTh — Pusnka: Kosekims Poccuiickoro o01eo0pa3oBaTesibHOTO MopTajia
http://experiment.edu.ru OTKpbITHIH KoJUTeK: PU3HKa
http://www.physics.ru DneMeHTBI: MOMYIISAPHBIN caiiT 0 hyHIaMeHTanbpHO!M Hayke http://Www. elementy. ru BBeieHre B HAHOTEXHOJIOTHI

http://nano-edu.ulsu.ru BuptyanbHblii MeToIn4YeCKUN KaOuHeT yuuTens GU3NKu u actpoHoMuu: cait H.H.
lomynunOM
http://www.gomulina.orc.ru BupTtyanbsHblii puzmar-Kiacc: 00I1IeropoICKoi CalT capaTOBCKHX yUHUTENeH
http://www.fizmatklass.ru ~ Bupryanbubiii GoHI ecTeCTBEHHO-HAyYHBIX u HAay4HO- TeXHHUYECKHX 2P PekToB «dPpdexruBHas puznkar

http://www effects.ru I'azera «®uzuka» M3narensckoro noma «IlepBoe centsaops» http:/fiz.1september.ru EcrecTBeHHO-Hay4Has
mikona TomMckoro
TIOJIMTEXHUYECKOTO YHHBEPCUTETA
http://ens.tpu.ru 3anumarensHas Gu3rka B Bompocax u orBetax: cait B. Enpkuna http://elkin52.narod.ru 3aouHast €CTECTBEHHO-
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Hay4yHas mkosna (KpacHosipek):

yueOHbIE
MaTepHabl 10 (PU3UKE IS IKOIbHUKOB
http://www.zensh.ru 3aounas pu3uKo-MaTeMaTHUECKas MIKoJa TOMCKOT0O rocy1apCTBEHHOIO YHUBEPCUTETA
http://ido.tsu.ru/schools/physmat 3aounas dusnko-rexanyeckas mikosa npu MOTH http://www.school.mipt.ru Muadopmaruka u pusuka: cait
yuutens Gusuku u napopmatuku 3.3. lllakyposa
http://teach-shzz.narod.ru MadopmMarnoHHbie TEXHOJIOTHH B IIperogaBaHuu Gu3uku: cait .51
OunuIIoBon
http://ifilip.narod.ru Madopmarimontbie TEXHOIOIUU Ha ypokax (pusuku. MHTepakTiBHAs aHuMalis http://somit.ru Matepuer-mecto Gusuka
http://ivsu.ivanovo.ac.ru/phys Kadenpa bu3uku MOCKOBCKOT0 MHCTUTYTa OTKPBITOrO 00pa30BaHMs
http://fizkaf.narod.ru KBaut: HayuHO-TIOMyJIApHBINA GHU3HKO-MaTeMaTHdecKui xypHan http://kvant.mccme.ru Kinaccuas ¢usuka: cait
yuurens ¢pusuku E.A. banaunoi http://class-fizika.narod.ru KoHuenmmu  COBpEMEHHOTO €CTECTBO3HAHMUS:

ANIEKTPOHHBIN Y4EOHUK
http://nrc.edu.ru/est JlJabopatopust 00yuenwust pusuku u actponomur MCMO PAO http:/physiesiese-ru-Jlaypeatsl HOOEIEBCKOH peMuH M0 GU3KKE
http://n-tru/nl/fz Marepuansr kadeapsr oomien usuku MI'Y um. M.B. JlomoHOCOBa: yueOHbIE TOCOOUS, (HPU3NUECKHUI IPAKTHKYM, BUICO- U
KOMIThIOTEPHBIC IeMOHCTpaluu http://genphys.phys.msu.ruMatepuaist pusuueckoro pakyaprera Cankr-IlerepOyprekoro
rOCYIapCTBEHHOTO YHUBEPCUTETA
http://www.phys.spbu.ru/library Mup ¢usuku: nemonctpanuu pusndeckux sxkcrnepumenTon http://demo.home.nov.ru O6pa3oBarenbHbie
marepuaisl o puznke ®TU um. A.®. Nodde http://edu.ioffe.ru/edu Obyuaroniue TpexypoBHEBbIe TecThI 10 (usuke: caidT B.M. Perenbmana
http://www.physics-regelman.com OnnaitH-ipeodpa3oBarenb eauHuI] n3mMepenus http://www. decoder.ru ITopran ectecTBeHHBIX Hayk: Pusnka
http://www.e-science.ru/physics ITpoekt AFPortal.ru: actpodusmueckuii mopran http://www. afportal.ru ITpoekt «Best puzuka»
http://www fizika.asvu.ru Pemenust 3a1a4 u3 y4eOHUKOB 110 (prsnke
http://www. irodov. nm.ru Caiit npaktukytorero ¢pusmka: npemnoaasarensd Gpuznku W.I.
Bapnamosa
http://metod-f.narod.ru CamorectrpoBanue MIKOIBHUKOB 7-11 KaccoB u abutypueHToB mo ¢usuke http://barsic.spbu.ru/wwwi/tests TepmoanHamuka:
AJIEKTPOHHBIN yueOHUK 1o pusuke http://fn.bmstu.ru/phys/bib/I-NEF-Ypoku mo MonekynspHoit huznke
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