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denepanbHas padodas mporpamma mo ydeOHoMy mpeametry «Dusuka» (6a30BbIif
ypoBeHb) (mpeameTHas o007acTh «EcTecTBEHHO-Hay4dHBIE IIPEIMETHI») BKIIIOYACT
MOSICHUTEINIbHYIO 3aIUCKY, COJIepKaHUE O0yUCHUS, INIAaHUPYEMbIC PE3yJIbTaThl OCBOCHUS
MIPOrPaMMBI TT0 PU3HKE, TEMATHICCKOE TITAHUPOBAHHUE.

[TosicHuTeNnbHAS 3amycKa OTpakaeT OOIIHME I W 3aJayd HU3Yy4CHHS (PU3HKH,
XapaKTEPUCTHUKY TICUXOJOTHYCCKUX TMPEATIOCHIOK K €r0 W3YYCHHIO O0y4JaroIIUMHUCS,
MECTO B CTPYKType y4eOHOro IUlaHa, a TakKKe MOAXOAbl K OTOOpY COJep:KaHus,
K OMPEJICTICHUIO TJIAHUPYEMBIX PE3YJIhbTaTOB.

Conepxanne OOydeHHUs pacKpbIBaeT COJACpXKATCIbHBIC JIMHUH, KOTOPBIC
MpeIararoTcs T 00s13aTEeIPHOTO M3YYCHHS B KKIOM Kjacce Ha YPOBHE CPEIHETO
o01ero oopa3zoBaHus.

[Inanupyembie pe3ynbTaThl OCBOCHUSI MPOrpaMMbl 1O (PHU3UKE BKIIOYAOT
JMYHOCTHBIE, METaIllpeIMETHBIC PEe3yJbTaThl 3a BECh MEPHOJ OOy4YeHHUS Ha YPOBHE
cpemHero oomero o0pa3oBaHus, a TaK)Ke MPEAMETHBIC TOCTHXEHUS OO0YyJaromierocs
3a Ka)KJIbIi TOJ] OO yUCHHUS.

INOACHUTEJIBHAA 3AITMCKA

[Iporpamma no ¢usrke 6a30BOro ypoBHsI Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUI U TPEOOBAHMI K pe3ybTaTaM OCBOEHUS OCHOBHOM
oOpazoBarenbHOM mporpaMmbl, npeacTtaBieHHbIx B @I'OC COO, a takxke ¢ y4€Tom
benepanbHOil paboueli mporpaMMbl BOCIUTAHUS U KOHIIENIUU NPENoAaBaHusl yueOHOro
npenmera «®Pusnka» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoit Denepanuu,
peaM3yIOINX OCHOBHBIE 00pa30BaTEIbHbBIE MPOTPaAMMBI.

Copepxanue mporpaMmbl 1o (GU3HKe HapaBieHO Ha (GOPMUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa oOydarommxcs 10-11 kmaccoB mpu oOyueHun ux Qusmke
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOrO monaxona. lIporpamma
no ¢usuke coorBercTBYeT TpeboBanusM PI'OC COO k miaHUpPyeMbIM JTUYHOCTHBIM,
NpEeIMETHBIM M METAlPEJAMETHBIM pe3yjibTaTaM OOYYEHHs, a TaKXKe YYUTHIBACT
HEOOXOAMMOCTh pEaU3alliid  MEXIPEAMETHBIX CBsI3€il (U3MKH C €CTECTBEHHO-
HAay4YHbIMU y4EOHBIMH IpeaMeTamMu. B Hell ompenensitoTcss OCHOBHBIE L€ U3Y4YEHUS
¢u3nk Ha YpOBHE CpeaHero obmiero o0pa3oBaHUs, IUIAHUPYEMbIE pe3yJIbTaThl
OCBOCHHUS Kypca (PU3MKH: JUYHOCTHBIE, METalpeIMETHbIE, peIMeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o (pu3MKe BKIIIOYAET:

IJIAaHUPYEMBIE PE3YyNbTaThl OCBOEHHUS Kypca (pu3umku Ha 0a30BOM ypOBHE, B TOM
YyuCIe MPeAMETHBIE PE3YNIbTAThI IO roAaM O0yUYEeHUs;

coJiepskaHne yueOHoro npeamera « Pu3nkay mo rogam o0y4eHusl.

[Iporpamma 1o ¢u3uke MOXeT OBbITh HCHOJIb30BaHA YUYUTEISIMH Kak OCHOBA
JUISL COCTaBlieHUs1 CBouxX pabouux mporpamm. IIpm paszpaborke paboueil mporpaMmbl
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B TEMAaTUYECKOM IUITAHUPOBAHUU JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIb30BaHUS
AJIEKTPOHHBIX (IU(PPOBBIX) 0Opa30BaTENBHBIX PECYPCOB, SBISAIOUIMXCA Yy4eOHO-
METOJUYECKUMHU MaTepraiaMu (MyJIbTUMEANIHBIE TPOTPaAMMBI, YJIEKTPOHHBIC YUCOHUKN
U 3aJaYHMKHU, DJIEKTPOHHbIE OWONMOTEKH, BUpPTyalbHblE J1a00OpaTOpUHU, HUIPOBBIE
IpOrpamMMbl, KOJUIEKIIMM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), pEATU3YIOLIUMU
TUIAKTHYECKHE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TE€XHOJOTHIA,
cofiepKaHhe KOTOPhIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaHUH.

[IporpaMmMa 1o ¢u3KMKEe HE CKOBBIBACT TBOPUYECKYH0 HHMIIMATHUBY YUHUTENEH u
MPEIOCTABISET BO3MOXKHOCTh I pEAIM3alMH PA3TUIHBIX METOTUYECKUX TOX0/I0B
K Opranm3anuu oOydeHus (DU3MKEe TPU YCIOBUU COXPAHECHHS 0053aTeIhbHOM YacTH
coZiepKaHus Kypca.

®u3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAasg B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CHUCTEMY 3HAHUU
00 oxpyxkaromeM wmupe. IlkombHbIE Kypc GU3MKH —  CHCTEMOOOpa3YIOIIHIA
JUTSI €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MTPEIMETOB, TOCKOJIbKY (PU3NUECKUE 3aKOHBI JIEKAT
B OCHOBE TIPOIECCOB M SIBICHUM, H3y4aeMbIX XHUMHEU, Ouonoruen, Qusmueckoi
reorpadueil u actpoHomuei. Mcronp30BaHrne W aKTUBHOE NMPUMEHEHHUE (PU3MUYECKUX
3HaHUM OMpeNesieT XapakTep M pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTHM B cdepe
OHEPreTUKH, TPAHCIOPTAa, OCBOCHHS KOCMOCA, TOJYYEHHsS HOBBIX MaTepHAIOB
C 3aJlaHHBIMM CBOMCTBaMM U Apyrux. M3ydenue (U3MKHM BHOCUT OCHOBHOW BKJIAJ
B (opMHpOBaHHE  E€CTECTBEHHO-HAy4yHOM  KapTHMHbl  MHpa  OOydaroIIuxcs,
B (hOpMUPOBaHNE YMEHUN MTPUMEHSTh HAYIHBIN METOJ MO3HAHUS TIPU BHITIOJTHEHUH UMHU
y4eOHBIX UCCIICIOBAHUM.

B ocHOBY kypca (hu3uku 1y ypoBHS CpeHET0 00111ero 00pa3oBaHus MOJIOKEH Pl
UJei, KOTOpbIe MOKHO pacCMaTpuBaTh KaK MPUHIUIIBI €M0 TOCTPOSHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTUYECKU
3aBEpIICHHBIM, OH COACPKHUT MaTepuanl M3 BCEX pa3lesoB (U3MKH, BKIIOYACT Kak
BOMPOCHI KJIACCHYECKOM, TaK M COBPEMEHHOMN (DH3HKHU.

Hoesn cenepanuszayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca PU3UKUA 00bETUHEH
BOKpYr (Qu3nueckux Teopuil. Bemymum B Kypce sBisieTcss (HOpMHpOBaHUE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusaunus mpeanojaraeT MCHOJIb30BAHHE
TYMaHUTapHOTO MOTEHIMaIa (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUSL PUMKU
C pa3BUTHEM OOIECTBA, a TakXe C MHUPOBO33PECHUECKUMH, HPAaBCTBEHHBIMH U
AKOJIOTMYECKUMU MPOOJIEMaMHU.

Hoes npuknaonoti manpasnennocmu. Kypc (U3UMKH mpeanonaraet 3HaAKOMCTBO
C LIMPOKUM KPYroM TEXHUYECKHX U TEXHOJOTMUECKUX MPUIIOKEHUN U3YUYEHHBIX TEOpUi
¥ 3aKOHOB.

Hoes sxonoeuzayuu peanusyercst IOCPEeICTBOM BBEACHUSI 3JIEMEHTOB COJEPKaHus,
MOCBAMIEHHBIX OJKOJOTUYECKUM TpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI
C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takxke 0OCYXAEHUs MpoOJeM palloOHAILHOTO
IPUPOJOTIOIH30BAHUS U SKOJIOTMUYECKON O€30MacCHOCTH.
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CrepXHEBBIMM dJIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CPEIHEr0o OOIIero
oOpa3oBaHusi SABISAIOTCA  (Qu3nyeckue Teopur ((POPMUPOBAHHME MPEACTABICHHIM
O CTPYKTYype NOCTpO€HUs (U3HUYECKOW TEOPUH, pOJIM (PyHIAMEHTAIbHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUIX O MPHUPOAE, I'PAHMUIAX MPUMEHHUMOCTU
TEOPH1, 1151 ONUCaHUs €CTECTBEHHO-HAYUHBIX SIBJICHUI U IPOLIECCOB).

CUCTEMHO-IESITEILHOCTHBIN TTOAX0A B Kypce (PU3HKU peau3yeTcs Mpexkae BCEro
3a CYET OpraHu3aluy SKCIEPUMEHTAIILHOMN AeSITeIbHOCTH oOydatoniuxcs. /s 6azoBoro
YPOBHS Kypca GU3MKH — 3TO UCIIOJIb30BAHNUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPHIE B ITporpamme mo Gu3nKe 00beTHHEHBI
B OOIIMI CTIMCOK yYEHMUECKUX MPAKTHUECKUX paboT. Brinenenue B ykazaHHOM NepeyHe
nabopaTopHbIX pabOT, MNPOBOAUMBIX Ui KOHTPOJII M OIEHKH, OCYILIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MPOIEcca UCXOAS U3 OCOOEHHOCTEH MIIaHUPOBaHUS U
ocHareHus1 kabunera ¢usuku. [Ipu 3ToM obecreunBaeTcs OBIAACHUE 00YJIAOITUMUCS
YMEHUSMU TPOBOJUTH KOCBEHHBIE W3MEPEHHs, MCCIEJOBAaHUS 3aBUCHUMOCTEN
($u3nYeCKUX BEIMYMH U TTOCTAHOBKY OIBITOB IO MPOBEPKE MPEII0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME ynensieTCs PEIICHUIO pacYETHBIX M KAueCTBEHHBIX 3ajad.
[Ipy 3TOM 17151 pacd€THBIX 3aad MPUOPUTETOM SIBIIFOTCSA 337a4d C SBHO 3aJaHHOU
busznueckol  MOJENbIO, TMO3BOJISIIONIME  MNPUMEHSITh  U3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3zelia Kypca, TaKk U MHTETPUPYs 3HAHUS U3 Pa3HBIX
pa3zaesioB. [l KayecTBEHHBIX 3a/1ay IPUOPUTETOM SIBISIOTCS 3aJaHUSl HA OOBSICHEHHE
NPOTEKAHHST (PU3NYECKUX SIBICHUU W MPOLECCOB B OKPYKAIOIIEH >KU3HU, TpeOyrolue
BbIOOpA (pU3NYECKON MOJIENH ISl CUTYallMU PAKTUKO-OPUEHTUPOBAHHOI'O XapaKTePa.

B cootBerctBun ¢ tpedoBanusmu OI'OC COO k marepuasbHO-TEXHUYECKOMY
o0ecnieyeHunto yueOHOro npoiiecca 6a3oBbli ypOBEHb Kypca (PU3UKH Ha YPOBHE CPEIHETO
obuiero o0pa3oBaHUsl JIOKEH M3y4aThCsl B YCIOBUSIX MPEAMETHOrO KaOMHETa (PU3MKU
WIM B YCIOBUSAX HWHTETPUPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere pusuku J0MKHO OBITH HEOOXOAMMOE JTA0OPATOPHOE 000PYIOBaHUE
JUIA BBITIOJIHEHUSI YKAa3aHHBIX B Iporpamme no (usuke Y4eHHUECKHUX MPaKTHYECKHX
paboT U IEMOHCTPALIMOHHOE 000PY/I0BaHHUE.

JlemoHcTpalmonHoe o0opyaoBaHue (GpopMHUpyeTcs B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHOM JOCTaTOYHOCTH U OOECHEeYMBAE€T TOCTAHOBKY IEPEYMCICHHBIX
B IporpaMme Mo (pu3uKe KIIOYEBBIX IEMOHCTpAIMil IJs HCCIEIOBAaHUS H3y4aeMBbIX
SIBJICHUU M MPOIIECCOB, SMIUPUUECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHUX
TIPUMECHEHUM.

JlaGopatopHoe oOopyaoBaHuE MJIsi  YYCHUYECKUX  MPAKTUUECKHX  pabdoT
(dopmupyeTcst B BUJE TEMaTHUECKUX KOMILJIEKTOB U 00ECIIeUnBAETCs B pacy€Te OJTHOrO
KOMIUIEKTa Ha JBYX oOyyaroumxcs. TemaTHueckue KOMIUIEKTHI Jab0opaToOpHOro
000py0BaHUS JOIKHBI OBITh OCTPOEHBI HA KOMIIEKCHOM HMCIIOJIb30BAHUN aHAJIOTOBBIX
U UUQPOBBIX MPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE
1M (POBBIX JIAOOPATOPHIA.

OCHOBHBIMM LEISIMU H3ydyeHUs] (U3MKH B 00IIEeM OOpa30BaHMM SIBIISIOTCS:

(opMUpOBaHUE MHTEpEca U CTPEMJICHUS OOYYAIOIIMXCS K HAyYHOMY H3YyUEHUIO
IPUPOJIBL, PA3BUTHE X UHTENIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;
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pa3BUTHE TMPEACTABICHUI O HAaydHOM METO/€ IMO3HaHWS U (OPMUPOBAHUE
WCCIIETIOBATEIHCKOTO OTHOIIECHUS K OKPY/KAIOIITUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUSA KaK pe3yibTara H3y4YEHUS OCHOB
CTpOCHHSI MaTepuu U GYHIAMEHTAILHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHHUH OOBSCHATH SIBJICHUS C HCIOJb30BaHHEM (DHU3HUICCKUX
3HAaHUM ¥ HAYYHBIX JIOKA3aTEJIbCTB,;

dbopMupoBaHUE TPEACTABICHUM O poinu (U3UKKA I Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH.

JlocTikeHrne ATUX Iieled oOecreymBaeTCs pEIICHWEM CIICAYIOIMX —3aaad
B IIpOLIECCE U3YUYEHUS Kypca PU3MKHU Ha YPOBHE CpeHEro o01ero o0pa3oBaHus:

NpPUOOPETEHUE CHUCTEMBI 3HAaHMK 00 oOmwMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKIIOYAsh MEXAHUKY, MOJIEKYISPHYIO (PU3UKY, DJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3UKY U AJIEMEHTBI aCTPODU3UKY;

dbopMUpoBaHUE YMEHUM MPUMEHSATH TEOPETUUYECKHWE 3HaHUS i1 OOBICHEHHUS
bU3NYeCKNX SBICHUA B TPUPOJAE M I TPUHATHS TPAKTHUYECKUX PEIICHUN
B IIOBCEJIHEBHOM KU3HHU;

OCBOCHHE CIOCOOOB PEIIECHUs PA3NIUYHBIX 337a4 C SBHO 3aJaHHOW (hU3HUeCcKOn
MOJIEIIBIO, 33/1a4, TTOIPA3yMEBAIOIINX CAMOCTOSITEIFHOE CO3IaHNEe (PU3UIECKON MOIeTH,
aJIEKBaTHOW YCJIOBHUSIM 3a]1a4U;

NOHUMaHue (PU3NYECKUX OCHOB U TIPUHIIUIIOB JIEHCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIIECCOB, UX BIUAHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHWEC METOJaMH CaMOCTOSATEIILHOTO IIJIAHUPOBAHHWS W MPOBEACHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAM3a W WHTEPIPETAIIUU MHPOPMAINH, ONPEICICHUS
JIOCTOBEPHOCTH IMOJTY4EHHOTO PEe3yibTarTa,

CO3[JaHUE YCJOBUW JUIA PA3BUTUS YMEHUW MPOECKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOM JIESITEIBbHOCTH.

Ha wu3yuenne ¢Qusuku (0a30Bblii YypOBEHb) Ha YpPOBHE CpPEIHEro OOUIEro
obpazoBanus otBoguTcs 136 yacoB: B 10 kmacce — 68 uwacoB (2 yaca B HeeNio),
B 11 kiacce — 68 yacoB (2 yaca B HeJEIIO).

[Ipenmaraemsiii B mporpamMme 1mo Gu3HNKe nepedeHb JJaA00paTOPHBIX U TPAKTUICCKUX
paboT SIBISIETCSI PEKOMEHJOBAHHBIM, YIUTEIh JIeJIaeT BEIOOP MIPOBEACHMUS JIA0OPATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATHHBIX OCOOCHHOCTEN 00yYaronuXcs.

JIrobast pabouas mporpamma JOJDKHA MOJTHOCTBIO BKJIIOYATh B ceOsl copepKaHue
JAHHOW TIPOTPaMMBI IO (PU3HKE.

B otnenbHbIX ciydasx Kypc Gpu3rKy 6a30BOro ypoBHS MOXKET U3y4daThesi B 00béMe 204
yaca 3a aBa roga oOydenus (3 u B Hememo B 10 m 11 kimaccax). B srom ciydae
yBeIIMUMUBAETCs HE MeHee ueM /10 20 4 pe3epBHOE BpeMs, KOTOPOE UCIIONIb3YETCs YUUTENIEM
JUISI U3Y4EHHUS BOIIPOCOB, TECHO CBS3aHHBIX C BBHIOPAaHHBIM MPOPUIEM OOYUEHHUsS, U
yBEIMUMBACTCS yucOHAs Harpy3ka, OTBOJIMMAsl Ha M3ydeHUE MEXaHUKH, MOJIEKYIISIPHON
GU3MKKW W DJEKTPOJWHAMHKH, 3a CUET PACHIUPEHHS 4YHCIa JIaDopaTOpHBIX pabdoT
HCCIICIOBATEIILCKOTO XapakTepa ¥ YPOKOB PEIICHHUST KAYeCTBEHHBIX U PaCUETHBIX 3a7a4.
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COJAEP) KXAHUE OBYUYEHUA

10 KIIACC
Pa3znen 1. ®dusuka u MeTOIbI HAYYHOI 0 TO3HAHUS

®usuka — Hayka o npupone. Hayuneie MeTOIBI MO3HAHUSA OKPYXKAIOIIETO MHUPA.
Posnb sxcneprMeHTa 1 TEOpUH B IIPOLIECCE MTO3HAHUS MPUPObl. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanre (U3MYECKUX SBICHUN © TporeccoB. HaydHbie TUMOTE3bI.
dusnueckre 3aKOHbI U TEOpUU. ['paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBHUSI.

Ponb u Mecto ¢usuku B (OpMHUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI MUpa,
B IIPAKTUYECKON IEATEIBHOCTH JIFOJIEN.
Jlemoncmpayuu

AHanorossie U IU(PPOBbIE U3MEPUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBrkeHHE. OTHOCUTEIbHOCTh MEXaHUUECKOTO ABMKEHUs. Crucrema
orcuéra. Tpaekropus.

[lepemelienne, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHUE
MaTepuaJbHOM TOYKHM, MX TMPOEKIMM Ha OCH CHUCTeMbl KoopauHar. ClioxeHue
MEPEMELIEHNN U CIIOKEHNE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOpEHHOE MpsAMOJMHEHHOe JBwkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMELICHUS] MaTEPUAIbHOM
TOYKU OT BPEMEHH.

CBoOomHoe majieHne. Y CKopeHrne CBOOOHOT O TaCHUS.

KpuBonuueiinoe asmwxkeHue. [IBUKEHHE MAaTEPUAIbHOM TOYKHU IO OKPYKHOCTH
C HOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAs! CKOPOCTh. llepuon
U yactota oOpaiueHus. LleHTpocTpeMuTensHoe YCKOpEHHE.

TexHHYecKrue YCTpPOIMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETP, TBHKEHUE
CHaps0B, IICMTHBIEC U PEMEHHBIC MTepeavn.

Jlemoncmpayuu

Mogenb CUCTEMBI OTCYETA, WJUIIOCTPAlUsd KUHEMAaTHYECKHX XapaKTEPUCTHUK
JBU>KCHUS.

[IpeobGpazoBanue ABUKEHUH C UCIIOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3AyXE U B pa3peKEHHOM MTPOCTPAHCTRBE.

HabGmonenne paBuxkeHuss Tena, OpOIIEHHOTO TOA YIJOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOHOTO TMaJICHHUS.

HamnpaBnienue ckopocTu Mpu ABUKEHUH 1O OKPYKHOCTH.
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Yyenuueckuii sxcnepumenm, 1abopamopuvle pabonul

N3ydyeHne HEPaBHOMEPHOTO [JBHXEHHUS C LEJNbI0 OIPEACIICHUs MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOIIEHWS  MEXAY  IMYTAMH,  I[POHUJCHHBIMHA  TEJIOM
3a [0CJIEI0BATENbHBIEC PABHBIE IPOMEXKYTKHA BPEMEHH IPU PABHOYCKOPEHHOM JBH)KEHUU
C HA4aJIbHOW CKOPOCTHIO, PABHOW HYIJIIO.

N3yuenne [BWXKEHUS [IApUKa B BA3KOW KUIKOCTH.

N3ydenue nBrkeHus Teia, OpOIIeHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

[Ipuanun orHocurenbHocTU [Mamunes. Ilepssiii 3akoH Herorona. MHepuuanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoir 3akoH HeroTona
JUIsl MaTepuaabHOM TOukU. TpeTuit 3akoH HproToHa 1151 MaTepuaibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsokectu. [lepBas kocMu4eckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, ckojbxkeHUs, kadeHus). Cunma tpenus. Cyxoe
Tperue. Cuia TpeHUs! CKOJbXKEHUsS U cuiia TpeHus nokos. Koadgdunuent tpenus. Cuma
COMPOTHUBIICHUS TIPU ABUKEHHUH TEJA B )KUAKOCTH WJIU Ta3e.

[ToctynarensHO€E U BpalaTesibHOE JBUKEHHE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIbI OTHOCUTENILHO OCH BpatieHus. [lineyo cumbl. YcinoBus paBHOBecHUs
TBEPIOrO Tea.

TexHuyeckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHUE: MOAIINITHUKY, ABUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepLuu.

CpaBHeHHE Macc B3aUMOZEHCTBYIOLIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cui.

CroxxeHue cui.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT epopmanuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIBEME U MAJICHHUH.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabonul

N3ydenue nprxeHus Opycka o HakJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHUJI  YIPYTOCTH, BO3HHMKAIOIIUX B MPYXHUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmMaiuu.

Hccnenosanue yciaoBuid paBHOBECHS TBEPAOrO TeJa, UMEIOIIET0 OCh BPAILICHHUS.
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Tema 3. 3akoHbl cOXpanenus 6 MexaHuke

Nmnynbec MatepuanbHOW TOYKHU (Tesa), CHCTEMbl MaT€pUAIbHBIX TOUEK. VIMITynbC
CWIBl M W3MEHECHHE MMIIyJIbCa Tela. 3aKOH COXPAaHEHUs WMIylbca. PeakTuBHOE
JIBHKCHUE.

Pa6ora cusbl. MOIIHOCTD CHIIBI.

Kunernueckass »Heprus wmarepuanibHOW TOYKUA. Teopema 00 M3MEHEHUU
KMHETUYECKOU YHEPTUHU.

[lorenumanbHast sHeprus. lloTeHuuanbHas SHEprus ynpyro aeGopMHUpOBaHHON
npyxussl. [loTeH1ansHas sHeprus Tena BOJU3M MOBEPXHOCTU 3eMIIH.

[ToreHunanbHbIE U HENOTEHIIUANbHBIE CUJIbL. CBSA3b paO0THl HETOTEHIIUAIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKON SJHEPTHH CHUCTEMBI TEJI. 3AKOH COXPAHEHUSI MEXaHUYECKOM
DHEPIUN.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckne yCTpOWCTBA M IIPAKTHYECKOE NPUMEHEHHE: BOJOMET, KONED,
IIPYKUHHBII TTUCTOJIET, IBUKCHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxtnBHOE BMXKEHUE.

[lepexoa NOTEHIIMAILHOM SHEPTUU B KWHETHYECKYIO U O0paTHO.
Yuenuueckuu sxcnepumenm, 1abopamopvie pabomul

N3ydyenue abCONMIOTHO HEYNIPYTOro yaapa ¢ MOMOIIbIO JBYX OAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ U3MEHEHHEM MEXaHWYECKOW PHEpPruu Teja
Ha MPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MosiekyasipHasi pu3uKa U TEPMOIMHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOU MeopuU

OCHOBHBIE TIOJIOKEHHSI MOJEKYISIPHO-KMHETHYECKOW TEOpPUM M HX ONBITHOE
obocHoBanue. bpoyHoBckoe aBmxkeHue. [duddysus. Xapakrep IBUKEHUS U
B3aMMOJECHCTBHSI YAaCTHULl BelecTBa. Moaenu CTpOeHUS Ta30B, JKUAKOCTEN U TBEPABIX TEI
1 00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHX Mojeliel. Macca u pa3Mmepbl MOJIEKYII.
KomnuectBo BemectBa. [locrosHHas ABoraapo.

TenmmoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. lllkama temmeparyp
Llenscus.

Mogens uacanbHOro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJIPHO-KHHETUYECKON
TEOPHH UICABbHOrO ra3a. AOCOMIOTHAs TeMIepaTypa Kak Mepa CpeJHel KUHETUYECKOU
SHEPryuU TEIUIOBOro ABMKEHUsS yactul ra3a. lllkama temneparyp KenbBuna. ['a3zoBbie
3akoHbl. YpaBHeHue MenneneeBa—Knaneitpona. 3akon [lanbTona. W3ompoueccsl
B MJI€aJIbHOM ra3e C HOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMaA, N30X0pa, U300apa.

TexHuueckue ycTpoiicTBa U IpakTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (pororpaduu MojeKyn
OpPraHUYECKUX COECTUHEHUM.

OmnpiTel 0 AU Y3UN KUTKOCTEN U Ta30B.

Mogenb 6pOyHOBCKOT'O IBUKEHUS.

Mogensb onbita HITepHa.

OnBITHI, TOKAa3bIBAIOIINUE CYIIECTBOBAHNUE MEKMOJIEKYISIPHOTO B3aUMO/ICHCTBHUS.

Mopenb, WUTIOCTpUPYIOIasi IPUPOAY JABJICHHS Ta3a Ha CTEHKU COCY/Ia.

OnbIThI, HJUTFOCTPUPYIOILKE YPABHEHUE COCTOSIHUS UI€AJIbHOTO I'a3a, U30IPOLIECCHI.
Yuenuueckuui sxcnepumenm, 1abopamopusie pabomul

OmnpeneneHue Macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEPEHH 00BhEMa
KOMHATBI, IaBJICHHUS U TEMIIEPATYpPhl BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKy TapaMETPaMU COCTOSIHUS Pa3peKEHHOT O ra3a.

Tema 2. Ocnosbl mepmoounamuku

TepmonnHamuyeckass cucTeMa. BHYTpEHHSAS 5SHEprus TEpPMOIMHAMUYECKOU
CUCTEMBbI M crocoObl e€ m3meHeHus. KomudecTBO TerioTel M paboTta. BHyTpeHHss
SHEPIHsi OJHOATOMHOIO HJIEAJIBHOTO raza. Buasl Temonepenayu: TEMIONPOBOAHOCTD,
KOHBEKI[US, W3JydEHHE. YJeNnbHas TEIIOEMKOCTh BenlecTBa. KOIMYECTBO TEIIOTHI
IIPH TEIUIONepeaye.

[Tonsitue 00 aguadaTHoM mpouecce. IlepBblil 3akoH TepMoauHaMuKky. [Ipumenenue
NEpPBOro 3aKOHAa TEPMOAMHAMUKHM K H3ompoueccaMm. ['paduyeckas HHTEpHpeTarus
paboTHI Taza.

Bropoii 3akon Tepmonnnamuku. HeoOpaTuMocTh MpoIeccoB B MPUPO/IE.

TemoBbie MamuHbl. [lpuHIMNBL gelcTBUS TemoBbIX MamuH. IIpeoOpazoBanus
HHEPruu B TEIUIOBBIX MamnHax. KoadpuuneHt none3noro neicTBrs TEMI0BON MAIIUHBI.
[Mukn KapHo u ero xo3(p@GUUHUEHT MOJE3HOTO NEUCTBUS. DKOJIOTMYECKHE MPOOIeMbl
TEIIOOHEPTETUKHU.

TexHn4eckrne yCcTpoWCTBa U MPAKTHUYECKOE MPUMEHEHHUE: IBUTATENlb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOAWIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3menenue BHYTpEHHEHW SHEPruu Teia MPU COBEPIICHUH pabOTHI: BBUIET MPOOKH
u3 OyTBUIKM TOJ] ICUCTBHEM C)KAaTOTO BO3AyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUICOIEMOHCTpAIus).

N3menenue BHyTpeHHEW 3HEpruu (TeMIEpaTryphl) Tejla MpU TeIuionepeaaye.

OneIT N0 a1adaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM ).

Mopenu mnapoBoii TypOHMHBI, JBUTATENsl BHYTPEHHETO CrOpaHus, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuu sxkcnepumenm, rabopamopsvie pabomul

N3mepenue ynenbHON TETUIOEMKOCTH.
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Tema 3. Acpecamnuie cocmoanus eéewiecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHjeHcamusi. Mcnmapenue u kuneHue. AOCOIMIOTHAs U
OTHOCUTENIbHASI BIIAXKHOCTh BO3AyXa. HaceimeHusii mnap. VYaenpHas Teruiora
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIEPATYPhI KUTICHUSI OT JaBICHUSI.

Tépnoe Teno. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHS CBOWCTB
kpuctauioB. Kuakue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue w
KpUCTAJLTU3aIus. Y JesbHast TerioTa miasieHus. Cyomumarus.

YpaBHeHME TeIOBOro OanaHca.

TexHu4eckrue yCTporuCcTBa U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTHMH IIOJYYEHUS COBPEMEHHBIX MATEPHUAIOB, B TOM YHCIE
HAaHOMAaTEpUaJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MMAPOB.

Kunenue npy noHUKEHHOM JJaBJICHUH.

CniocoObl u3MepeHus BIaKHOCTH.

HabGnronenne HarpeBaHus M IIIABJICHUS KPUCTALUTHIECKOTO BEIIECTRA.

JleMoHCcTpanust KpUCTaJLIOB.

Yyenuueckuii sxcnepumenm, nrabopamopvle pabonul

N3mepenne OTHOCUTENBHOM BIXKHOCTH BO3AyXA.

Pa3znen 4. JinekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa

DJIeKTpU3alus Tell. DJNEKTPUYECKUN 3apsana. [[Ba BuIa 3JIEKTPUUECKUX 3apSAJIOB.
[IpoBOAHUKH, AUAJICKTPUKUA U TOTYMPOBOAHUKHU. 3aKOH COXPAHEHUS DJIECKTPUUYECKOTrO
3apsja.

Bzaumoperictue 3apsgoB. 3akoH Kynona. TodeuHblil 3JI€KTpUYECKUN 3apsii.
DnekTpuueckoe noje. HanpsE€HHOCTh 35ieKTpuueckoro noss. [Ipuniun cyneprno3unuu
ANEKTPUYECKUX Tosiel. JINHUY HanpsHKEHHOCTH AJIEKTPUUYECKOTO TOJIS.

PabGorta cun snextpocratudeckoro mons. [lorennman. Pa3HOCTH MOTEHITMAIOB.
[IpoBONHUKM © JUAJEKTPUKU B JJIEKTPOCTATUUYECKOM Toje. JludnmekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcarop. DIEKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpA.
DHeprus 3apsHKEHHOTO KOHAEHCATopa.

TexHnueckne yYCTPOWCTBA U MPAKTHUYECKOE IMPUMEHEHHE:  SIJIEKTPOCKOI,
ANEKTPOMETP,  AJIEKTPOCTATUYECKasl  3allluTa,  3a3eMJICHHE  AJIEKTPOnpuOOpoOB,
KOHJICHCATOP, KONMPOBAJIbHBIN annapar, CTPYUHBIN TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIUIT ACUCTBUS DJIEKTPOMETPA.

BzaunmopericTBrue Ha3JIEKTPU30BAHHBIX TE.

DIJIEKTPUUECKOE TIOJIE 3aPSIAKECHHBIX TEJL.

[TpoBOAHUKH B 3JIEKTPOCTATUYECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

11
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JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTb IJIEKTPOEMKOCTH IIJIOCKOI0 KOHJIEHCATOPA OT IIOLIAAH IUIACTHH,
PACCTOSHMS MEXKIY HUMU U IUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apspKEHHOI0 KOHAEHCATOpa.
Vuenuueckuii sxcnepumenm, nabopamopmvie padomul

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannstit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKUI TOK. Y CJIOBHS CYILIECTBOBAHMSI JIEKTPUYECKOTO TOKA. MIcTOUHMKH
Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsbxenue. 3akon Oma i1 ydacTka 1enu.

DJIEKTPUYECKOE  CONMPOTHUBJIEHUE.  YIETbHOE  CONPOTUBICHHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapaIENbHOE, CMELIAHHOE COEUHEHHE TPOBOJHUKOB.

Pabota snexTpuueckoro Toka. 3akon Jxoyns—JIenna. MouHoCTh 3J1€KTPUYECKOTO
TOKaA.

DIIEKTPOABUKYIAs CUJIA U BHYTPEHHEE CONPOTHUBJIEHUE MCTOYHUKA TOKA. 3aKOH
OMa n71st ToTHOM (3aMKHYTOM) AieKTpudeckon enu. KopoTkoe 3aMblkaHue.

DNEeKTPOHHASI IPOBOAMMOCTD TBEPJIBIX METAJIOB. 3aBUCUMOCTb CONIPOTUBIICHUS
METaJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKTpu4ecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonmynpoBoguuku. CoOCTBEHHAsI M IPUMECHAS! TPOBOAUMOCTD MOJIYITPOBOJHUKOB.
CoiicTBa p—n-nepexona. [lonynmpoBoHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUI TOK B PACTBOPAX M PACILIABAX JIEKTPOJIUTOB. DIIEKTPOIUTUIECKAS
JACCOLMAIINS. DIEKTPOJIH3.

DJIEKTpUYECKUd TOK B ra3zax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIIbHBIA pa3psi.
Monnus. 1nazma.

TexHn4ecKkrne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, ICTOYHUKU TOKa, AJIEKTPOHArpeBaTeabHble MPUOOPHI, HJIEKTPOOCBETUTEIbHbBIE
npuOOphl, TEPMOMETP CONPOTUBJICHUSA, BAKyyMHBIA JUON, TEPMUCTOPHI U
(boTope3ncTophl, MOTYMPOBOAHUKOBBINA U0/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKA U HAPSKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS IWJIMHIPUIECKUX IPOBOJHUKOB OT JIJTMHBI, IUTOIIAIH
IIONIEPEYHOr0 CEUEHUS U MaTEpHUaIa.

CMmenanHoe coeIMHEHNE IPOBOAHUKOB.

[Ipsmoe  w3MepeHue  DIEKTpOABMKYIIEH cuibl.  KopoTkoe — 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHMOCTb COIPOTHUBIIEHUS METAILIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoli paspsia 1 IpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSSI NPOBOIUMOCTD JUO/A.

12
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Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

M3yuenne cMemanHOro COeMHEHHS PE3UCTOPOB.

N3mepenne »IEKTPOABIIKYIIEH CHJIBI HCTOYHHKA TOKA W €ro BHYTPEHHETO
COITPOTHUBIICHHUS.

Hab6mronenue snexkrponusa.

MexknpeaMeTHbie CBA3U

N3ydenue kypca ¢pusnuku 6a30Boro yposHs B 10 kjacce oCylIecTBISIETCA C yUETOM
COJIEPKATENbHBIX MEKIPEIMETHBIX CBA3EH ¢ KypcaMH MAaTeMaTUKH, OUOJIOTHH, XUMUH,
reorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle nouamus, CBsI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
NO3HAHMS: SIBJICHUE, HAYyYHbIH (DaKT, runoresa, (pu3nyeckas BEIUUHMHA, 3aKOH, TEOPHS,
HaO0JII0/IEHNE, SKCIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHUE CUCTEMbl ypaBHEHMH, NTUHEHHass ¢yHKuMs, napadona,
runepoona, ux rpa@uku U CBOMCTBA, TPUTOHOMETPUUECKHUE (PYHKIUU: CHUHYC, KOCUHYC,
TAHI'€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI M HX
IIPOEKIIMM Ha OCH KOOPJAMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: MexaHuueckoe [BWKEHUE B JKMBOM mnpupozae, nuddysus, ocmoc,
TEIUIOOOMEH >KMBBIX OPraHM3MOB (BHU[Ibl TEIUIONEpENadyH, TEIJIOBOE pPaBHOBECHUE),
AIIEKTPUYECKHE SIBJICHHS B )KUBOU MPUPO/IE.

Xumus: IHCKPETHOE CTPOEHUE BELIECTBA, CTPOECHHWE AaTOMOB W MOJEKYJ, MOJb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH M Ta30B,
AIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJIUTUYECKAs TUCCOIMALMs, FalbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUI C UCHOIb30BAaHHMEM MEXaHU3MOB, YUET
TPEHUs] B TEXHUKE, NOMIIMIIHUKHK, HCIIOJIb30BAHUE 3aKOHA COXPAHEHMS HMITYyJbCca
B TE€XHHMKE (pakeTa, BOOOMET M JIPYrHe), JBUraTelb BHYTPEHHErO CropaHusi, NapoBas
TypOuHa, OBITOBOM XOJOJUIbHUK, KOHIULIUOHED, TEXHOJIOTMH MOJTYy4E€HUs COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOIMH, AJIEKTPOCTaTUIECKas
3alIUTa,  3a3€MJICHHE  JJIEKTpPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  IpHUHTED,
3JIEKTPOHAI PEBATEIbHBIEC IPUOOPHI, FTEKTPOOCBETUTENBHBIE IPUOOPHI, T'aJIbBAHUKA.

11 KJIACC
Pa3znen 4. DiaekTpoauHAMHUKA
Tema 3. Maznummnoe none. InNeKmpomazHuUMHAA UHOYKUUA

IloctossHHBIE MarHuThl. B3amMoneldcTBHE ITOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarHUTHONW WHAYKIUU. [IpUHIMIT Cynepmno3WIMM MarHUTHBIX MOJICH.
Jlunuu MaruuTHOM MHAYKIMU. KapTuHa MMHUI MarHUTHONM MHAYKITUHU TIOJIST ITOCTOSTHHBIX
MarHUTOB.

MaruutHoe 1moJie MpOBOJIHMKA C TOKOM. KapTuHa JUHUNA WHIYKIIMM MarHUTHOTO
MOJISI JUTMHHOTO MPSMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHUKA, KATYIITKH
¢ TokoM. OnbIT Dpcrena. BzaumoaercTBre NPOBOJHUKOB C TOKOM.
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Cuna Amniepa, €€ MOIyJb U HallpaBJICHUE.

Cuna JlopeHna, €€ Mooyslb W HampasiieHUE. [IBH)KEHUE 3apsyKEHHOW 4YacTHIIbI
B OJIHOPOJHOM MarHuTHOM mnose. Pabota cuiel Jlopenua.

SIBneHne 3neKTpOMarHuTHOM WHAYKIMU. [IOTOK BEKTOpa MarHMTHOM HMHIYKIIUH.
DNEeKTPOABIIKYILAS CHJIAa MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOW HHyKuun Papajes.

BuxpeBoe omektpuueckoe  mosie.  ONEKTPOIABMKYINAS ~ CWJIA  WHAYKIHUH
B IIPOBOJIHUKE, IBUXKYLIEMCS IIOCTYIIATEJILHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTS. SIBienue CaMOMHIYKIHAH. DJIEKTPOABMKYIIAS cuila
CaMOMHIYKIWH.

DHeprusi MarHUTHOI'O NOJISL KaTYILIKHU C TOKOM.

DNIEeKTPOMarHUuTHOE MOJIE.

TexHu4ecKkne yCTpOMCTBA M NMPAKTUYECKOE NMPHUMEHEHHE: MOCTOSHHBIE MArHUTHI,
ANEKTPOMArHuThl,  DJIEKTPOABUIATENb,  YCKOPUTEIM  DJIEMEHTAapHbIX  YacTHL,
WHYKIHOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE PIEKTPOHHOTO ITyYKa MATHUTHBIM ITOJIEM.

JInHMKM MHAYKIIMM MarHUTHOTO MOJIS.

B3anmonelictBue AByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JevictBue cuibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHON UHAYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTh DJJIEKTPOJABWKYIIECH CHJIbI HMHAYKIIMM OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBneHre caMOUHIYKIIUH.

Yuenuueckuui sxcnepumenm, 1abopamopsie pabomul

N3y4yeHre MaraHuTHOTO NOJIA KaTYIIKHA C TOKOM.

NccnenoBanue 1eCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen 5. Kosie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHble KOJ1eOAHUA

Koneb6arenpHas cucrema. CBOOOHBIE MEXaHNUECKHE KoneOanus. ["apMmoHnueckue
konebanus. Ilepuon, yactora, ammuryaa u ¢asza xKonebanuil. [IpyXKUHHBIA MasgTHUK.
MaremaTuyeckuii MasTHHK. YpaBHEHUE rapMOHHMUYecKHX KosieOanuii. IIpeBpanieHue
HHEPruu MPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHblit KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B UCAITBHOM
K0J1€0aTeTbHOM KOHTYpe. AHAlOrus MEXIy MEXaHWYECKHMMHU U 3JIEKTPOMarHUTHBIMU
konebanusimu. dopmyna Tomcona. 3aKkoH COXpaHEHMsSI SHEPrUM B HJICATBHOM
Kos1e0aTebHOM KOHTYPE.
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[IpencraBinenne o 3aTyxalIIUX KojeOaHUAX. BBIHYXIEHHBIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

Ilepemennslii Tok. CHHYCOUIANIbHBINA MMEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYTHOE U JICUCTBYIOIIECE 3HAUEHNE CUJIbI TOKA U HAIIPSIKCHMUSL.

Tpanchopmarop. IlpousBojacTBO, mepenada U MOTPEOJICHUE IIEKTPUUECKON
DHEPIUM. OKOJIIOTMYECKHE PUCKUM TP NPOU3BOACTBE dJeKTpodHepruu. KynbTypa
VICIIOJIb30BAHUS JJIEKTPOIHEPIUHU B IIOBCETHEBHON KU3HU.

TexHuueckrne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHUE: JJIEKTPUUYECKUN 3BOHOK,
TEHEPaTOp NEPEMEHHOIO TOKA, IMHUU AJIEKTpoIepeaay.
Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KoJIeOATENbHOW CHUCTEMBbl (MPYKUHHBIA WA
MaTeMaTUYECKUI MasITHUK).

HabGmronenue 3aTyxaromux Koie0aHuu.

HccnenoBanne CBOMCTB BRIHYXACHHBIX KOJIEOAHHIA.

Habmronenue pe3onanca.

CB0OOIHBIE JIEKTPOMArHUTHbIE KOJIeOaHMUs.

OcuumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa W HaIlpsSHKEHUST OT BPEMEHM)
JUTSI DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pezonanc nmnpum  mocinegoBaTENbHOM — COSAMHEHMHM — PE3HCTOpA,  KATYLIKH
VHIYKTUBHOCTH U KOHJEHCATOPA.

Mopens JIMHUY 3JIEKTPOIIepEaAYH.
Yuenuueckuii sxcnepumenm, nabopamopvle pabonul

HccnenoBanue 3aBUCMMOCTH TIEpHOJIa MaJIbIX KOJieOaHUi rpy3a Ha HUTH OT JJIMHBI
HUTHU U MACCBI Ipy3a.

NccnenoBanne nepeMEHHOr0 TOKa B LIEMU U3 MTOCIEN0BATENBHO COEANHEHHBIX
KOHJICHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMAzZHUMHbLE 60JIHbL

MexaHnuueckue BOJIHBIL, yclIOBHS — pacnpocTpaHeHus. llepuon. CkopocTb
pacmpocTpaHeHus 1 JJIMHA BOIHBL. [lomepeunsie u mpooisHbIe BOHBL. MHTEphepeHIus
U qudpakiys MexaHM4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBHS M3JIYyYCHUS] SIEKTPOMATHUTHBIX BOJIH.
B3aumHas opueHTtauusa BekTopoB E, B, V B anmekrpomarnutHOi BonHe. CBOICTBa
AJICKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, IpeoOMJICHUE, TMOoJIsIpu3anus, Iudpaxiuys,
untepdepeniius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[llkana 5SJIEKTPOMArHUTHBIX BOJIH. lIprMeHEHHWE BIEKTPOMArHUTHBIX BOJH
B TEXHHUKE U OBITY.

[TpuHMIIBI paIUOCBA3U U TENEBUAECHUS. Pagnonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOEC MPUMEHEHHE. MY3bIKAJIbHBIC
WHCTPYMEHTHI, VYJIbTPAa3BYKOBas JIMArHOCTMKAa B TEXHUKE M MEIMIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neusb.
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Jlemoncmpayuu

OO0pazoBaHue U pacCIpPOCTPAHEHUE TIONIEPEUHBIX U MPOJOJIBHBIX BOJIH.

KoneOmromeecs Teno Kak UCTOYHHK 3BYKa.

HaOmonenue orpaxxeHus U MpeoMICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune narepdepenuuu u qudpakiiuid MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGmronenue cBsiz3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U YaCTOTOM
KOJIeOaHMI.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAKECHUE, IPEJIOMIICHUE,
noJisipu3auus, 1udpakius, uHTepPepeHius.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmMonnHENHOE pacIpOCTPAHEHHUE CBETA B OJJHOPOAHOMN
cpene. JIyd cBera. ToueuHbIN UICTOYHHK CBETA.

Otpaxenue cBera. 3aKOHbI OTpaxeHus cBera. [locTpoeHne u300pakeHUN
B IUTIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI TMPENIOMIIEHUS CBeTa. AOCONIOTHBIM MOKa3aTenb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. llpenenpHbId  yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceera. CioxxHbIl cocTaB Oesioro cseta. LIBer.

Cobwuparomye u paccenBarouiue JUH3bl. ToHKas JmH3a. DOKYCHOE pacCcTOsSHUE H
ONTUYECKAs] CWJIa TOHKOM JuH3bL. [locTpoeHne u300pakeHW B COOMpAIOIIUX U
paccenBarOLIUX JuH3aXx. PopMyria TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBasi ontuka. MuTepdepenuust ceera. KorepeHTHbIE MCTOYHUKHU. Y CIIOBUS
HaOJII0/ICHUs] MAaKCUMyYMOB U MUHHUMYMOB B HHTEP(EPECHIIMOHHON KapTUHE OT JIBYX
CUH(]a3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpaknus cera. Qudpakumnonnas pemérka. YciaoBue HaOMIOICHUS TIABHBIX
MaKCHMYMOB IpY NIaICHUH MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PAKINOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoiicTBa M MPAaKTUYECKOE MPUMEHEHHE: OUKH, JIyTa, (poToamnmnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PPaKIIMOHHAS
peLIETKA, TTONAPOUL.

Jlemoncmpayuu

[IpssMONMHEWHOE pacOpOCTPAHEHUE, OTPAKEHUE U MPEJIOMIICHUE  CBETA.
OnTuyeckue npruOOpBI.

[lonHOoe BHYTpEeHHEE OTpakeHue. Mozenb CBeToBOAA.

UccnenoBanue cBOMCTB M300paKeHUN B JIMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKONa.

Hab6monenne narepdepeHium ceera.

Hab6monenune nudpakimu cera.

Hab6monenne nucnepcun cBeTa.
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[Tonydenue criekTpa ¢ MOMOIIBIO TPU3MBI.
[Tonydenue criekTpa ¢ MTOMOIIBIO JUDPAKIIUOHHON PEIIETKH.
Habmonenue nonsipusaiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3mepenue nokasarens MpesioMIICHHS CTEKJIA.
HccnenoBanue cBONCTB N300paKEHUH B JIMH3AX.
Hab6mronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI cIelIHAJBLHOM TEOPUH OTHOCUTEJILHOCTH

['pannubl TPUMEHUMOCTH KJacCMUYeCckon MexaHuku. l[loctynatel cnennanbHOM
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHU M COKpalleHUue
JUTAHBL.

DHEPrusi U UMIYJIbC PEIISITUBUCTCKON YaCTUIIBI.

CBs3b MacChl ¢ HEPTUEN U UMITYJILCOM PESATUBUCTCKON YaCTUIIBI. DHEPTUS TTOKOSI.

Paznen 7. KBantoBas ¢puzuka
Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®otonsl. Popmyna [lnanka cBsA3M 3HEpruM (POTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie u wucciaenoBanue (oroaddekra. OnbiTel A.I'. CroneroBa. 3aKOHBI
dororddexra. VYpaBHenue OitHmrerina s doroaddekra. «KpacHas rpaHuia»
dbotordpdekra.

JlaBnenme cBera. OmnbiTel I1.H. JIeOeaena.

XUMHUUYECKOE JIEVCTBUE CBETA.

TexHuuyeckue ycTpoWcTBa M  NPAKTUYECKOE NPUMEHEHHE:  (POTOIIEMEHT,
(dhoTOIaTUHK, COJTHEUHAsI OaTapes, CBETOIUO.

Jlemoncmpayuu

®oT03(PPeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeNIHETO poTodddexTa.

Ceeroguo.

Conneunast GaTtapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO O-4acTHIIL.
[Tnanerapnas monens aroma. [locrynatel bopa. Mznydenue u nornomenre GOTOHOB IIpU
IIEPEXOE aTOMa C OJTHOI'O YPOBHS DHEPIUH HA Apyror. Buasl ciektpoB. CieKTp ypOBHEM
DHEPruu aroma BOJOPOJa.

BonnoBeie cBoiicTBa uactun. Bomubel ge bpoitnsa. KopnyckynsspHO-BOTHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYXJAEHHOE U3JTy4YEHHUE.

TexHuueckne yCTpOWCTBA M IMPAKTUUECKOE NMPUMEHEHUE: CIEKTPaJIbHbIA aHaIU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTEP.

17



denepanbHas padouas nporpamma | duzuka. 10-11 kiaccer (6a30BbIl ypOBEHB)

Jlemoncmpayuu
Mogpens onbita Pesepdopna.
OmnpeneneHue ITUHBI BOJHBI JIa3epa.
Habmonenne nuuedvaThix CIIEKTPOB U3TyYEHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul
Hab6mroienue nuHeyaToro crexkTpa.

Tema 3. Amomnoe saopo

OKCHNEPUMEHTBI, JOKAa3bIBAIOIME CJOXHOCTh CTpoeHus sapa. OTkpeiThe
panuoakTuBHOCTU. OmbIThl Pesepdopaa mo ompeneneHUI0 cocTaBa pajgvOaKTHBHOTO
uznydenus. CBoiicTBa anbda-, 6eTa-, raMMma-u3nydeHus. BiusHue paanoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpbiTe TpoTOHA | HeWTtpoHa. Hykinonnas wogens sapa ['eitzenOepra—
NBanenko. 3apsa aapa. MaccoBoe 4ncio sijapa. M30Torsbl.

Anb(a-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIN Oera-pacnaa. I'amma-uznydeHue.
3aKOH paJuOaKTUBHOI'O pacraja.

DHeprus CBA3M HYKJIOHOB B sizipe. SnepHbie cuinbl. JledekT maccl sipa.

Anepusie peakuuu. /leneHue u cuHTE3 A1€Ep.

SAnepusbiil peaktop. TepmosinepHslii cunTe3. [IpoOaemMbl U MEPCHEKTUBBI SIAEPHOM
DHEPreTUKHU. DKOJIOTMYECKUE aCIIEKTHI IAEPHON YHEPIreTUKH.

DyieMeHTapHbIe YacTULBI. OTKPBITHE ITO3UTPOHA.

Meronbl  HAOMIONEHHUST M PETMCTPALMM  BJIEMEHTapHBIX  YaCTHIL.

dyHaaMeHTaIbHbIE B3aUMOICUCTBUS. ENMHCTBO (hrM3HUECKOi KapTUHBI MUDA.

TexHudeckne yCTpOWCTBA M NPAKTHYECKOE ITPUMEHEHHE: NO3UMETP, Kamepa
Buinbcona, siaepHblil peakTop, aToMHas 6oMOa.
Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOLINX YaCTHLL.
Yuenuueckuui sxcnepumenm, rabopamopuvie padomul

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusam).

Pa3znen 8. DjieMeHTHI ACTPOHOMHM M aCTPOPU3MKHU

DTarnbl pa3BUTUs aCTpOHOMUM. [IpuKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHUH.

Bup 3B€3qH0r0 HEOa. Co3Besnusi, SpKUe 3BE3/IbI, MIIAHEThI, UX BUIMMOE JIBHXKCHUE.

ConHeuyHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounnk sHeprum CosHua u 3BE€34. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpaMma «CeKTpadbHbIA KJIACC — CBETUMOCTbY. 3BE3/IbI
IJIaBHOM IIOC/IEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTEY IS 3BE3]1 TJIaBHOM
MOCJIEN0BATENBHOCTU. BHyTpeHHee cTpoeHue 3BE31. (COBpEMEHHBIE MNPEACTABICHUS
O MPOUCXOKJACHUH U 3BOIIOIIMM CoJiHIIa U 3BE3/1. DTambl )KU3HU 3BE3.

Mueunsiii [1yTs — Hamia ["anaktuka. [lonoxenue u qeuxenue Cosnnia B ['anakTuke.
Tunel ramakTuk. Paguoranaktuku u KBazapbl. YEpHBIE IBIPHI B SApPax TalaKTHUK.
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Bcenennas. Pacmupenne Bcenennoit. 3akon Xa060ma. Pa3Oeranue rajmakTuk.
Teopust bonbmoro B3peiBa. PEnMMKTOBOE H3Ty4Y€EHHE.

Macmrabnas crpyktypa Beenennoil. Meraranaktuka.

Hepeménnsle npo0dsieMbl aCTPOHOMUH.
Yuenuueckue nabarooenus

HaOmronenuss HEBOOPYKEHHBIM TJIa30M C HCIHOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUIOXKEHUM AJI ONpeAesieHNs MOJIOKEHHSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c0O3Be311s1 CEBEPHOTO NOMYIIAPUS U SIPKUE 3BE3/IBL.

HaOmonenus B teneckon JIyHsl, miuaner, Maeunoro [lyru.

0000 aronee noBTOpeHne

Ponb ¢u3ukm 1 acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHISCKOM, COIMMAIBHON U
ITUYECKON cdepax AeATENbHOCTH YEJIOBEKa, poJib U MECTO (U3UKU U aCTPOHOMHUHU
B COBPEMEHHOI HayyHOW KapTHHE MHpa, PoJib PU3NYECKON TEOpUH B (POPMUPOBAHUU
NpPEICTaBICHUN O (U3UYECKOM KapTUHE MHpa, MECTO (PU3MUECKON KapTHHBI MUpa
B OOLIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbie CBS3H

Nzydenue kypca ¢usznku 6a30Boro ypoBHs B 11 Kiacce oCymecTBIsieTcs ¢ yaéTom
COJIEPKaTENbHBIX MEKIPEIMETHBIX CBA3ECH ¢ KypcaMl MaTeMaTUKH, OUOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHHU.

Meowxcnpeomemnvle nowsamusi, CBS3aHHbIE C U3YYEHHEM METOAOB HAyYHOIO
MO3HAHMUS: SIBJICHUE, Hay4YHbId (akT, rumnoresa, (pu3udeckas BeIUUYMHA, 3aKOH, TEOPHUS,
Ha0JII0/ICHHE, YKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCHMHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbl M MX IPOEKIMH HAa OCU KOOPIHUHAT, CJIOKEHHUE BEKTOPOB, ITPOU3BOIHBIE
AIIEMEHTAPHBIX (DYHKIMHI, TPU3HAKU TOJ00US TPEYTrOJILHUKOB, OMPECICHUE TUIONIA N
I0CKKUX GUryp u o0bEMa Ted.

buonoeus: >nexrpudeckre SBICHUS B )KUBOU MPUPOJE, KOJIeOATeTbHBIC JBUKEHUS
B JKMBOW NPUPOJIE, ONTHUUYECKUE SIBICHUS B JKUBOM MPUPOAE, ICUCTBHUE paJHaAlUU
Ha YKUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAS] CTPYKTYpa TBEPABIX TeEI,
MEXaHU3Mbl 00pa30BaHUsl KPUCTATUIMUECKON PEHIETKH, CIIEKTPaIbHbIN aHaIIN3.

l'eoecpagus: mMarHUTHBIE TOJIIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py, (HOTOChEMKA
3eMHOU TOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICECHUM.

Texunonoeus:  JTUHUM  DJEKTpOIIEpeNad, TEHEPATOp  IEPEeMEHHOr0  TOKa,
AJIEKTPOJABUTATENb, HHAYKIIMOHHAS TI€Yb, pajap, pAAUONPUEMHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBY-neuyb, NPOSKIMOHHBIA ammapaTr, BOJOKOHHAs OINTHKA, COJHEYHAas
Oatapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «®PuU3MKa» HA YPOBHE CpeAHEro oOIIero
oOpa3zoBaHusi (0a30BbI ypOBEHB) JIOJDKHO OOECTIEUUTh JOCTHXKEHHUE CJIETYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS YydeOHoro mpeamera «Dusnkay TOJKHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYaIOIIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOSKIECHHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
HEHHOCTSIM POCCHICKOro OOIlEecTBa, paclIUpeHUue >KU3HEHHOIO OIbITa W OIbITa
JNEATEIbHOCTA B TIPOLIECCE pPEaNM3alll OCHOBHBIX HANPABIEHUN BOCIHUTATEIBHOM
NEATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxkaaHCKOro BOCIUTAHUS S

c(OPMUPOBAHHOCTh IPAKIAHCKOW MO3UIIMU O0YYaroMIerocss Kak akTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUICKOI0 OOIIECTBA;

IIPUHATHE TPagULIMOHHBIX 00111eYEeI0BEYECKUX T'YMaHUCTUYECKUX 51
JEMOKPAaTUYECKUX [IEHHOCTEN;

FOTOBHOCTH BECTH COBMECTHYIO JEATECIBHOCTH B MHTEpecax TI'pa)XKJaHCKOIO
00111eCcTBa, y4aCTBOBAaTh B CAaMOYIIPaBICHUH B 00pa30BaTEJIbHON OpraHu3aluy;

YMEHHE B3aUMOJACHUCTBOBATH C COLUAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C UX
GYHKUMAMY ¥ HA3HAYCHHUEM;

FOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU NEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIUTAHNS :
c(hOpMUPOBAHHOCTH POCCUNCKON IPpaXKJaHCKON MACHTUYHOCTH, TAaTPUOTU3MA;
IICHHOCTHOE OTHONIIEHHWE K TOCY/IapCTBEHHBIM CHMBOJIaM, JOCTHXKCHUSIM
POCCUMCKUX YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSI:

c(hOopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO [TOBEICHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYAallMI0 W TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYICh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHU, B TOM YHUCJIE B
JEATENBbHOCTUA YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TETHYECKOr0 BOCIIUTAHUS :
ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYash SCTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoi HayKe;
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5) TpyA0BOro BOCIIMTAHMA:

WHTEPEC K pazaudHbIM cepam mpodecCHOoHATBHON NesSTEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHUE COBEPILIATH OCO3HAHHBIN BHIOOp OyaylIen
npodeCCHy U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH (PUBHUKH
Ha NPOTSKEHUH BCEU )KU3HU;

6) PK0JI0rH4ecKOro BOCIIMTAHMS

c(OpMUPOBAHHOCTH SKOJIOTMUYECKOM KyJIbTYphl, OCO3HAHHE TTI00AIBHOT0 XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILIECTBJIIEHUE JCUCTBUM B OKPYXKAIOIIEH CPEIE HA OCHOBE
3HAHUS LEeJIed YCTOMYUBOTO Pa3BUTHUS YEIOBEYECTBA;

Pacmmpenne ompiTa AEATEIBHOCTH JKOJIOTMYECKOW HAIIPABICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 110 (PU3UKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NUECKON HAYKH;

OCO3HAHHME LEHHOCTH HAay4YHOH JEeATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUECHUS
(U3HKKM ~ OCYIIECTBJIATH  MPOECKTHYIO W  HCCIENOBAaTEIbCKYI0  JESATEIbHOCTh
WHJIUBUJTYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiCTBUS
ba3oBble Jiornueckue aeiicTBUA:

CaMOCTOSITETILHO (POPMYIIUPOBATH U AKTYaJIM3UPOBAThH MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

OIIPCACILATD LCIU ACATCIIbHOCTH, 3a1aBaTh IIapaMCTPhbl U KPUTCPUHN UX JOCTHUIKCHU A,

BbIABIIITE 3aKOHOMEPHOCTH M IPOTUBOPCUHA B paCcCMaTPpHUBACMbBIX (1)I/ISI/I‘ICCKI/IX
SABJICHUAX

pa3pabarpiBaTh IUIAH pEHIEHUS MPOOJEeMbl ¢ YUETOM aHaIM3a HWMEIOIIUXCS
MaTepUAIIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTDb KOPPCKTHUBHI B ACATCIIBHOCTb, OLICHUBATL COOTBCTCTBUC PC3YIILTATOB
oejriM, OICHUBATL PUCKH HOCJIG,ZICTBI/Iﬁ ACATCIIBHOCTH,

KOOPJAMHUPOBATh M BBIIOJIHATH padOTy B YCIOBHSX PEATBHOIO, BUPTYaIbHOIO U
KOM6I/IHI/Ip0BaHHOI‘O B3aI/IMOIIeI>'ICTBI/Iﬂ;

Pa3BHUBATb KPCATHUBHOC MBIIJICHUC ITPHU PCIICHUH JKU3HCHHBIX HpO6JICM.

ba3oBrblie uccienoBarebCcKue 1eHCTBUSA:

BIaJ€Th HAy4YHOM TEPMHUHOJIOTHMEH, KIIOUEBBIMU TMOHATUSAMH U METOJaMHU
busznuecKon HayKu;

BJIaJIeTh HAaBBIKAMU Yy4eOHO-HCCIEIOBATEIBCKOM W TPOCKTHOW JAEATEeIHbHOCTH
B 00nacTu (hU3MKU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTENLHOMY MOUCKY
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METOJIOB pEIIeHUs 3a7a4 (GU3NIECKOTO CONCPIKaHMUsI, MPUMEHEHHIO Pa3IMYHbIX METO/IOB
MO3HAHMS,;

BIAJETh BUAAMM  JICATENBHOCTH IO TOJYyYEHHIO HOBOIO 3HaHUS, €ro
MHTEpIpeTaluy, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYalUsX,
B TOM YHCJIC TIPH CO3/IaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PUBUKU;

BBISIBIIAT IPUYMHHO-CIICACTBEHHBIC CBS3H M aKTyalM3UPOBATh 3a/1a4y, BEIIBUTATh
TUIIOTE3y €€ pellieHus, HaXOAUTb apryMEHThI JUIsl I0Ka3aTelbCTBA CBOUX YTBEPIKICHUH,
3a71aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IMOJYYECHHbIE B XOJ€ PELICHMs 33Jaud pe3yJIbTaThbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBuTh M  (opMyaMpoBaThb COOCTBEHHBbIE 3a7au B  00pa30oBaTEIbHOU
JeSITeIbHOCTH, B TOM YHUCJIE TIPU U3YICHUH (PU3UKU;

JaBaTh OIICHKY HOBBIM CHTYAIIMsIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

yMeTh TEPEHOCUTh 3HAHUS 10 (U3MKE B  TPAKTUYECKYI0  00IacTh
KHU3HEACSITETLHOCTH;

yMEeTh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIC ITOIXO/IbI U PEIICHHS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, TOMYCKAIONTNE alTbTEPHATUBHEIC PEIICHHSI.

Pabora ¢ unpopmanueii:

BJIQJIETh HABBIKAMHM  TMOJY4YeHUS HMHPOpManMu  (PU3UUYECKOTO  COJEPKaHUs
U3 HCTOYHHMKOB PAa3HBIX THUIIOB, CAaMOCTOSITEIbHO OCYIECTBIATh IOUCK, aHaJM3,
CUCTEeMaTH3allMI0 U WHTEpHpeTanuio HHPOPMAIMA PA3JUYHBIX BHAOB U (GopM
MPEJICTaBIICHUS;

OIICHHBATh JIOCTOBEPHOCTH MH(OpMAITHH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHM
B PpCHICHWM KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX ¥  OPTraHM3aIllMOHHBIX 3aj1a4
C CcoOJoJIcHHeM TpeOOBaHUN OSPrOHOMHMKU, TEXHUKH O€30MacHOCTH, TUTHUEHBI,
pecypcocOepexeHus, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJEPIKAHMS B PA3TUYHBIX (opMarax ¢ ydéTom
Ha3HAYeHUs] MHPOpPMALMM M LEJICBOM ayJUTOPHH, BBIOMpas ONTHUMAIbHYIO (Qopmy
NPECTABJICHUS U BU3YyaJIH3aIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUyeOHbIEe JelCTBHSA:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU JI€ATEIBbHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOHPIMKTHBIX CUTYallUN U cMATr4aTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUsI C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;
NOHUMAaTh U UCTIOJIB30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUIyaJIbHON padOThI;
BbIOMPATh TEMATUKY U METOJbI COBMECTHBIX IEHCTBUM C yYETOM OOIIMX UHTEPECOB,
Y BO3MOXKHOCTEN Ka)KJI0T0O YJICHA KOJIJIEKTHBA,
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IIPUHUAMATB LIEJIA COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATh U KOOPANHUPOBATH
JEUCTBUA 1O €€ NOCTUKEHUIO: COCTABIIATH IUIAH ACUCTBUN, PACIIPEACIIATh POJIA C YIETOM
MHEHUI YYaCTHUKOB, OOCYKJaTh PE3YJIbTaThl COBMECTHOMN pabOThI;

OLICHMBAaTh KAau€CTBO CBOEr0 BKJIAJa M KaXKIOr0 y4aCTHUKA KOMaHJIbl B OOLIWI
pE3yJIbTAT MO pa3pabOTAHHBIM KPUTEPUSIM;

npemjiaraTb  HOBBIE IIPOEKThI, OLEHUBAaTh MJAEHM C TO3ULUUMHA  HOBW3HHBI,
OPUTMHAJILHOCTH, NPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIIATh MO3UTHUBHOE CTPATETMYECKOE MTOBEICHUE B PA3JIUYHBIX CUTYALMSX,
MPOSIBIISATh TBOPUYECTBO U BOOOpAKEHUE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHble YHMBepCaJibHbIe yueOHbIe JeHCTBHS
Camoopranmzanmsi:

CaMOCTOSITETILHO OCYIIECTBISATH O3HABATEIBHYIO IEATELHOCTH B 001acTU (PU3UKU
U aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PELICHUS PACUETHBIX M KaYE€CTBEHHBIX 3a7ady,
IUIAaH  BBIMIOJHEHUS TPAKTUYECKOM paldoThl € y4€TOM UMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKy yueOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MPENIOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIeHue;

OLIEHUBATh PUOOPETEHHBII ONBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO SPYAUIIUA B 00JaCTU (PU3HKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPO/Ib, IMOLMOHAJIbHBIH MHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJIaJI€Th HABBIKAMH IMO3HABATEIHLHONU PEPICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM Y MBICIUTENBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

UCMOJIb30BaTh NMPUEMBI peIEKCUH ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHNS;

YMETh OLIEHHBATh PUCKHA U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTUBBI M APIYMEHThI IPYTHX IIPU aHAIHU3€E PE3YJIbTATOB IEATEIbHOCTH;

OPUHUMATh ce0sl, MIOHNUMasi CBOM HEJOCTAaTKH U IOCTOMHCTBA,

IPUHUMATh MOTUBBI U apTyMEHTHI IPYTHX IPU aHAIU3€E PE3YJIbTaTOB ACSITEIILHOCTH;

IpPU3HABATH CBOE MPABO U MPABO JPYIHX HA OLIMOKHU.

B mpouecce IOCTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS IPOTPAMMBI
no ¢usuke s YpPOBHS CpeAHEro oOmiero o0pa3oBaHus y OOydarolmuxcs
COBEPLIEHCTBYETCS AMOIMOHATILHBIH UHTEJIEKT, IpeANoNararmumi
c(hOpMUPOBAaHHOCTb:
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CaMOCO3HAHMS, BKIIFOYAIOIICTO CIOCOOHOCTh HOHHUMATh CBOE SMOIIMOHAILHOE
COCTOSIHHE, BUJIETh HAMPABJICHUS PA3BUTHS COOCTBEHHON AMOITMOHAIBHOU cdhephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETryJIMPOBAHMS, BKIIOYAONIETO0 CAMOKOHTPOJb, YMEHHE MNPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CIIOCOOHOCTh aaNTUPOBATHCS K SMOIIMOH aJTbHBIM
WU3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTpEMJICHHWE K JOCTHIKEHHUIO IIEIU U
yCIieXy, ONTUMM3M, HWHHUIIMATUBHOCTb, YMEHHME JIEMCTBOBAaTh, MCXOJSl M3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKJIFOYAIOIICH CIIOCOOHOCTh IIOHMMATh 3MOIMOHAIBLHOE COCTOSHUE
JPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUN OOIIEHUS, CTIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COIIMAJILHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH BBICTPAWBATh OTHOIICHUS
C IPYrUMU JFOJbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3periaTh KOH(OIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kjacce mpeIMETHBIE Pe3yJIbTaThl Ha 0a30BOM ypPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Yy O0OYJAIOIIUXCS YMEHUMN:

JEMOHCTPUPOBATh Ha IMpuUMeEpax pojab U MecTo (U3uMKM B (POpMUpPOBAHUU
COBPEMEHHOM HAy4YHOW KApTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON JAEATEIbHOCTH JIHOJIEH;

YYUTHIBATh  TPAHUIBI  MPUMEHEHHUS]  U3YUYCHHBIX  (DU3MYECKUX  MOJIETCH:
MarepuaigbHas TOYKa, WHEpLHalIbHAs CHUCTeMa OTcuéTa, aOCOJIIOTHO TBEPAOE TEO,
WJICATBHBIN a3, MOJEIW CTPOCHHSI Ta30B, XKUJIKOCTEW M TBEPABIX TEJ, TOYCYHBIN
AIICKTPUYECKUH 3aps]l IPU pelieHuU PU3NUECKUX 3a]1ay;

pacrio3HaBaTh (U3MYECKHE sIBJICHUs (TIPOLIECChI) U OOBSACHITH MX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUSI BEIIECTBA H
AIEKTPOJIMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJIUHEMHOE IBUYKEHHE,
CBOOOJIHOE MaJ€HUE TeJ, JABUKEHUE IO OKPYKHOCTH, HWHEPLHUS, B3aUMOCHCTBHE
ten, auddysus, OPOYHOBCKOE NIBIXCHHE, CTPOCHHE >KUIKOCTEH W TBEPIBIX TE,
U3MEHEeHHEe O00bEMa Tel NpU HarpeBaHuM (OXJIAXKIEHUH), TEIJIOBOE paBHOBECHE,
WCIIapEHne, KOHJAEHCAlNsl, TJIaBJIEHUE, KPUCTAIUTM3al1s, KUIIEHUE, BIAXKHOCTh BO3/1YyXa,
MOBBIIICHUE JTaBJICHUS ra3a MpPHU €ro HarpeBaHUU B 3aKPBITOM COCYHE, CBA3b MEXKIY
rapaMeTpaMy COCTOSIHHMSI ra3a B M30IpOIeccax, dJEKTPU3alUUs TeJ, B3aUMOJCHCTBUE
3apsJIoB;

OMHUCHIBATh MEXAHUYECKOE [IB)KEHUE, WCMHONb3yd (DU3UYECKUE BEIIUMYMHBI:
KOOpJIUHATa, MyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJia, UMITYJIbC
Tena, KUHETHYEeCKas »HHEpPrus, IMOTEHIUATbHAs JHEpPrusi, MeXaHudeckas padoTa,
MEXaHU4YeCcKasi MOIIHOCTh; MPU OMUCAHWUU MPABUIILHO TPAKTOBATh (PU3NUECKUN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIIBI, HAXOIUTHh (HOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMH BEIHUMHAMMY;
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OIKCHIBaTh W3YYEHHBIE TEIJIOBBIC CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCIONb3YS
(u3nyYecKre BEITUYMHBL: JaBICHUE raza, TeMIIepaTypa, CpeaHsAs KUHETHUYECKask SHEPrUsl
XaOTUYECKOrO0  JABWKEHHUS MOJIEKYJ, CpEAHEKBaJIpaTHYHas CKOPOCTb MOJEKYI,
KOJIMYECTBO TEMJIOThl, BHYTPEHHSA SHEprus, padora raza, Ko3()pPUIMEHT MOJE3HOTo
JEUCTBUS TEIJIOBOrO JIBUraTessl; MPHU ONUCAHUU MPABUIBHO TPAKTOBATH (PU3NYECKUU
CMBICJI UCHOJb3YEMbIX BEIWYMH, UX OO03HAUYECHUS U EIUHMIIBI, HAXOAUTh (POPMYJIbI,
CBSI3bIBAIOLIME TaHHYIO (PU3NUECKYIO BETUUUHY C JPYTUMHU BEJIMUMHAM;

ONMCHIBATh M3YYEHHBIE DJIEKTPUYECKHUE CBOMCTBA BELIECTBA W DJIEKTPUUYECKUE
sBJICHUST (TIpOIlecChl), HUCMHOIb3Yysd (U3UYECKUE BEIMUYUHBL DJICKTPUUYECKUN 3apsi,
AJIEKTPUUYECKOE TMOJIE, HANPSKEHHOCTh MO, MOTEHIHMAN, Pa3HOCTh IOTEHIIMAJIOB;
IIPU ONMCAHUU MTPABUIILHO TPAKTOBATHh (PU3NYECKUM CMBICIT UCIOJb3YyEMbIX BEJIMYUH, UX
0003HAUEHUsl U €IMHULIbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C IPYTUMU BETMYUHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MPOLIECCHI U SIBICHUSA, UCMONIb3Ys (GU3NUECKUE 3aKOHbI
U NpUHOUINBL 3aKoH BcemupHoro TtsroreHus, |, |l m Il 3akonsr HproToHa, 3akoH
COXPAHEHMS] MEXAHMYECKOW JHEpPruM, 3aKOH COXpPAaHEHUS UMIIYJIbCa, IPHHIUI
CYNEpIO3ULIMKA CWUJI, TPUHLUII paBHOIpPABUS HHEPLHUAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHMSI BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeAHEW KHWHETUYECKOW SHEPruu TEIUIOBOrO JABMXKEHHUS MOJEKYJd C aOCOJIIOTHOU
TEMIIEpaTypOi, NEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHHS BJIEKTPHUYECKOIO
3apsaa, 3akoH KyiioHa, mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAXKEHUE U YCIIOBUS (TpaHULIbl, 00JACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHILIMIIBI ACUCTBUS MAalIUH, NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ivyaTh YCIOBUS UX OE€30MAaCHOr0 HCIOJb30BaHUS B IOBCEIHEBHOMN
KU3HH;

BBITOJIHATD YKCIEPUMEHTHI IO UCCIICAOBAHUIO (DU3MUECKUX SBJIICHUN U MPOLIECCOB
C HCIOJIb30BAHUEM TMPSAMBIX, U KOCBEHHBIX H3MEpEHUM, mpu 3ToM (HOPMYyIHUPOBATH
npoOyiieMy/3aiady W THUNOTE3y YYeOHOTO OKCIIEPUMEHTa, COOUpaTh YCTaHOBKY
U3 TIPEIOKEHHOT0 000pYyI0BaHMsl, POBOJUTH OMBIT U (POPMYINPOBATH BHIBOJIBI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIIMYUH, IPU 3TOM
BbIOMpAaTh ONTUMAIbHBIA CHOCOO WM3MEPEHUs M MCIOJIb30BAaTh HM3BECTHBIE METOJIbI
OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCIIEZIOBATh 3aBUCUMOCTH MEXAY (PU3HMUECKUMH BEIMUYMHAMU C HCIIOIb30BAHUEM
IPSMBIX U3MEPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOM 3aBUCUMOCTH (PU3NYECKHUX BEJMYMH B BHJE TaOMUL U TpaUKOB, JENaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIEI0OBAaHNUS;

co0umo1aTh paBuiia 0€30aCHOro Tpy/Aa MPU MPOBEIECHUH UCCIEIOBAHNUN B paMKax
y4eOHOI0 3KCIEpUMEHTa, Y4e€OHO-UCCIETOBATENLCKOM U IMPOEKTHOM NeATEIbHOCTH
C UCIOJIb30BAaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JJAOOPATOPHOI0 000PYAOBAHUS;

pelartb pacy€THbIE 33Ja4d C SIBHO 33JaHHOW (PU3NYECKOM MOJIENBbIO, HCIONb3YS
¢u3nyeckue 3aKOHbl U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4d BbIOUPAThH
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(U3NYECKYIO MOJEIb, BBIIETATh (PU3NUYECKUE BEIMUYMHBI U (HOPMYJIbl, HEOOXOAMMBIE
IUIA €€ pelleHus, IPOBOAUTE PACUYETHI U OLIEHUBATDL PEAIbHOCTD ITOJIyYEHHOI'O 3HAYECHUA
($u3nYeCcKOi BETUUYHHBI;

pelath KayeCTBEHHBIE 3aJayd: BBICTPAUBATH JIOTUYECKU HEIPOTUBOPEUUBYIO
LENIOYKY PpAaCCYXKAECHUM C OINOpPOM Ha U3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYECKHE SBICHUS,

UCMOJb30BaTh NPU PEIICHWH YYEOHBIX 3a7auy COBpPEMEHHbIE HH(OpMallMOHHbIE
TEXHOJOTUM [UJI TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALlMA U IIPEACTABICHUS
y4e0HOU U HAyYHO-TIONYJSpHOU MH(OpMAIK, TOTYYEHHOU U3 pa3IuYHbIX HICTOYHUKOB,
KPUTHUYECKU aHATU3UPOBATh MOJIy4aeMyr0 HHGOPMaLIUIO;

OPUBOAMTH MPUMEPHl BKIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKU, OOBSICHEHHE MTPOLIECCOB OKPYKAIOILIET0 MUPA, B pa3BUTHE TEXHUKU U
TEXHOJIOT UM,

UCMOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B IIOBCEJHEBHOW KU3HU
g obecriedeHusi 0€30MacCHOCTH MpU OOpalEHHMH C NpUOOpaMM M TEXHUYECKUMU
yCTPOWCTBAaMHU, JJIsl COXpPAHEHMsI 3/I0pOBbS M COOIIOACHHUS HOPM SKOJIOTMYECKOrO
IIOBEJCHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B IPYIIE C BHIIOJHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH, IIJIAHUPOBATH
pa®oOTy TpyIIbl, palydOHAIbHO pacHpenensTh OOA3aHHOCTM U IUIAHUPOBATh
JEATEIBHOCTh B HECTAHJAAPTHBIX CUTYallUsX, aJE€KBATHO OLIEHUBATh BKJIAJ KaXXI0IO
U3 YYaCTHUKOB I'PYIIIBI B PELLIEHUE paccMaTpUBAEMOI POOJIEMBI.

K koniy o0ydyenuss B 11 kjiacce mpeIMETHbIE Pe3yJbTaThl HA 0a30BOM ypPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha TMpuUMepax pojdb M MecTo (U3UKA B (POPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KapTUHbl MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTHM, B TPAKTUYECKOW JEATEIBHOCTH JIKOJIEH, UEJIOCTHOCTh U EIUHCTBO
buznyecKoil KapTUHBI MUPA,

YYUTBIBATh TPAHUIBI PUMEHEHHS] M3YyYCHHBIX (PU3NYECKUX MOJETCH: TOUECUHBIH
AIEKTPUYECKHUM 3apsl, JTyd CBETA, TOYEUHBI UCTOYHUK CBETA, SACPHAs MOJEIb aToMa,
HYKJIOHHAsI MOZI€JIb @aTOMHOT'O Siipa IIPY PEeIeHUN PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3NUECKHUE SIBJIECHUS (TPOLIECCH) U OOBSCHATH MX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKM W KBAaHTOBOM (DPM3MKH: BJEKTpUYECKas MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE JEHCTBHUS TOKA, B3aUMOJIECHCTBUE
MarHuTOB, 3JIEKTPOMAarHUTHAsE WHAYKLHUSA, JEHCTBHE MarHUTHOI'O IOJII HAa IPOBOIHUK
C TOKOM W JBWXKYIIUHCA 3apsj, OJEKTPOMATHUTHBIE KOJICOAHUS U  BOJIHBI,
NPSIMOJIMHEMHOE PaclpOCTPAaHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHE, NHTEPPEPEHLINS,
mudpakuys U TOJSIpU3alus CBETa, AUcCHepcus cBera, (OTORNEKTpUYecKUud 3(hdeKT
(botorpdext), cBeTOBOE MaBICHUE, BO3ZHUKHOBEHHE JIMHEHYATOTrO CIIEKTpa aroMa
BOJOpOAA, ECTECTBEHHAS! Y HCKYCCTBEHHAs! PaIMOAKTUBHOCT;
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ONKCHIBATh M3YYEHHBIE CBOMCTBA BellecTBa (DJIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHE, DJIEKTPUUECKYI0 MPOBOAUMOCTh PA3NUYHBIX CPE) U DJIEKTPOMArHUTHBIE
SABJICHUS (MPOIIECCHI), UCTIONB3YSl (PU3MUECKUE BEIMYUHBIL: JICKTPUUECKUN 3apsil, CHiia
TOKa, OJJEKTPUYECKOE HANpsKEHUE, dSJIEKTPUUYECKOE COMPOTUBICHUE, PA3HOCTD
MOTEHILMAJIOB, SJIEKTPOABIKYIIAsl CUIIa, pad0Ta TOKA, MHAYKIUS MAarHUTHOTO TOJIS, CUja
Awmmnepa, cuia JlopeHlla, WHAYKTUBHOCTh KAaTYIIKH, B3HEPrUsl 3JIEKTPUUYECKOTO U
MarHUTHOTO TOJIeH, MEPUOJl U YacToTa KojieOaHuil B KOJIeOATEIIbHOM KOHTYpE, 3apsii U
CHJIa TOKa B MPOIECCE TapMOHHYECKUX DJICKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
pacCcTossHWE W ONTWYEeCKas Cujla JMH3bI, TPH OMHCAHWU TMPABWJIBHO TPAKTOBATH
(bu3MUECKUl CMBICT HUCHOIb3YEMBIX BEIMUYMH, X 0003HAYEHHUS U €AUMHUIbI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEIMUYUHAMMY,

OINKCHIBATh M3yYEHHBbIE KBAHTOBBIC SIBJICHUS M MPOIECCHI, UCIOJIb3Ys (PU3UUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUs
U UMITYJIbC (POTOHA, TIEPHOJ MOJIypacnaaa, YHEPTrHsl CBSI3M aTOMHBIX sIJIEp, IPH OTIMCAaHUU
MPaBUIILHO TPAKTOBATh (PU3MUECKUN CMBICI HCTIOJIb3YEMbIX BEIMYNH, UX 0003HAUCHUS U
CIMHMITBI, YKa3bIBaTh (HOPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIUIUHY
C IPYrUMU BETUIMHAMU, BEIYUCIIATH 3HAYCHUE (PU3HMUECKON BETUINHBI,

aHAIM3UPOBATH (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHbI
Y OpUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIFHONO U MAapaJUIEIbHOTO COECTUHEHUS
MIPOBOJTHUKOB, 3aKoH Jlxkoyns—JleHla, 3aKOH AJIEKTPOMAarHUTHOM WHIOYKIIMH, 3aKOH
NPSMOJIMHENHOIO PAacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXXKEHUS CBETAa, 3aKOHBI
NPEJIOMIICHHS] CBETA, ypaBHeHHE DWHIITEHHa Ui (porodpdexTa, 3aKOH COXpaHEHUs
HHEPruH, 3aKOH COXPAHEHHsI HMMITYJIbCA, 3aKOH COXPAHEHUsS SJIEKTPUYECKOTo 3apsja,
3aKOH COXPAHEHMsI MacCOBOI'0 UKClia, TocTynaThl bopa, 3aKkoH painoakTUBHOIO pacnaja,
Opyd STOM pa3inyarh CIOBECHYIO (QOpPMYIHUPOBKY 3aKOHA, €ro MaTeMaTh4yecKoe
BBIpQKEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OTpEAeNIATh HANpaBlIEHWE BEKTOpa HWHAYKIIMM MAarHUTHOTO TOJNS MPOBOAHHUKA
C TOKOM, cuiibl AMrniepa u cuiibl JIopeHna;

CTPOUTHb M OIHUCHIBATh M300paK€HHE, CO3AaBAEMOE IJIOCKUM 3€pPKaloM, TOHKOU
JIMH30M;

BBITOJIHATH YKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3MUECKUX SBICHUN U MPOIIECCOB
C HUCIHOJIb30BAHMEM IPSMBIX, U KOCBEHHBIX HM3MEPEHUM: MpU 3TOM (POPMYIMPOBATH
npobremy/3agady H TUNOTE3y Y4YeOHOTO OSKCIEpUMEHTa, CcoOupaTh YCTaHOBKY
U3 MIPEIJI0)KEHHOr0 000PYI0BaHUs, TPOBOJUTh ONBIT U OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIIATH MPSAMBIC U KOCBEHHBIC U3MEPEHUST (PU3UUECKUX BEIUYUH, IIPU TOM
BBIOMPATh ONTUMAJBHBIA CIIOCOO H3MEPEHHsS] W HCIONb30BAaTh H3BECTHBIE METO/bI
OLICHKH NOTPEIIHOCTEN U3MEPEHNUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MUYECKUX BEJIMYUH C HCIIOJIb30BAHHEM TMPSIMBIX
U3MEpPEHUN: TP OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHPOBATh PE3yJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BHJE TaOMUIl M TpaduKOB, JIenaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIEI0OBAaHNUS;
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coOIr0IaTh TIpaBMIIa OE30MaCHOTO TPY/Ia TPH IPOBEIACHUHN UCCIIe0BAaHUNA B paMKax
y4eOHOTI'0 AKCIEPHUMEHTa, Y4eOHO-HCCIIeIOBATCIIbCKOM M TPOCKTHOM JIESITEIHbHOCTH
C UCTIOJIb30BAHUEM MU3MEPUTEIIHBIX YCTPOUCTB U 1a00OpaTOPHOr0 000PYI0BAHUS;

pemarh pacu€THbIC 3a7a4d C SBHO 3aaHHON (DU3UYECKOW MOJIEIbI0, MCIOJIb3YS
(bu3MYeCKre 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBHUS 3aJadyd BBIOMpATH
(U3UYECKYIO MOJIETh, BIACIATH (DU3NYECKHUE BETMUYUHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJIst
e pelieHus, MPOBOJUTH PACUEThl U OIEHUBATH PEATHHOCTh MOJYYEHHOr'O 3HAYEHUS
(bU3UYECKON BEIMYUHBL;

pemiaTh KayeCTBEHHbIC 3aJjayd: BBICTPAUBATh JIOTMUYECKH HEMPOTHBOPEUHBYIO
IETIOYKY PpaCCYXXJIEHUM C ONOpoM Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
(bU3UYCCKHE SBICHUS,

UCIIOJIb30BaTh IIPU PEIIEHUH YUE€OHBIX 3ajlad COBpPEeMEHHbIe HH(OpPMAaIMOHHbIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUU U MPEIACTABICHUS
y4eOHON 1 HayYHO-TIONMYJIIPHON HH(POPMALIMH, TTOTYYeHHON U3 Pa3IUYHbIX UCTOYHUKOB,
KPUTHUYECKU aHATU3UPOBATH MOJIydaeMyr0 HHGOPMAIIHIO;

OOBSCHATh TPHUHIUIIBI JICUCTBUS MAaIlMH, NMPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pasnuyaTh yCIOBUS MX 0€30MMaCHOr0 UCIIOIh30BAHUS B IOBCETHEBHOM KU3HM;

MPUBOJIUTh TPUMEPHI BKIAJa POCCUMCKUX M 3apyOS)KHBIX YIEHBIX-(DU3HUKOB
B pPa3BUTHE HAyKH, B 00BICHEHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

WCIIONIb30BaTh TEOPETUYECKHE 3HAHUS 10 (U3UKE B TIOBCEAHEBHOM IKHU3HU
I obecrieueHuss 0€30MacHOCTH TPU OOpallleHUH C MPUOOpaMH W TEXHUYSCKUMU
YCTPOMCTBAMHU, JUISI COXPaHEHHUS 3J0POBbS M COONIOACHUS HOPM SKOJOTHYECKOTO
TOBEJCHUS B OKPYKAIOIIEH CPEAE;

paboTaTh B rpymIie ¢ BHIMOJHEHUEM PA3JIMUHBIX COI[UATIBHBIX POJIEH, MIIAHUPOBATH
paboTy TpyMNNbl, paldOHAILHO paclpeiessaTh O00sS3aHHOCTU ¢ IUIAHUPOBATH
JEATeIbHOCTh B HECTAHJAPTHBIX CUTYyallUsIX, aJCKBAaTHO OIICHWBATh BKJAJ KaXKJ0ro
W3 YYaCTHUKOB TPYIMIIBI B PEIICHUE pacCMaTPUBAEMOM TPOOJIEMBI.

28



denepanbHas padouas nporpamma | Pusuka. 10-11 kiaaccel (6a30BbIi ypOBEHB)

TEMATHYECKOE IINTAHUPOBAHMUE!

10 KJIACC
HaumenoBanue
Ne KomnuecTBO OCHOBHBIE BUIBI IEITEILHOCTH
pa3aeiioB U TEM [IporpammMHoOe coaepxanue
n/m 4acoB o0 yyarommxcs

y4eOHOr 0 rpeamera

Paznen 1. dusuka u MeTOAbI HAYYHOI' 0 MO3HAHUA

1.1 | ®usuka u METOJIbI 2 dusnka — HayKa 0 IPUPOJIE.
HAYYHOTO MIO3HAHUS HayuHbie MeTOIbI TO3HAHUS
OKPY>KaIoIIero Mupa.

Pounb sxcniepuMenTa u Teopuu

B IIPOIIECCE MMO3HAHUS TPUPO/IBI.
DKCnepuMeHT B QU3HKE.
MopenupoBanue PU3NUIECKUX
ABJIEHUN U TTporieccoB. HayuHnble
runote3bl. Ou3nuecKue 3aKOHbI U
Teopuu. [ paHUIIBI MPUMEHUMOCTH
bu3ndyeckux 3aKkoHOB. [IpuHITMI
COOTBETCTBHUSI.

Pornb u mecTo pusuku

B (JOPMUPOBAHUHU COBPEMEHHOMN
HAY4YHON KapTUHBI MUPA,

B IIPAKTHUYECKOM JIEATEIILHOCTH JIFOJEN

N3ydeHue HayqHBIX (AMIUPUYECKUX U
TEOPETHYECKUX ) METO/I0B TTO3HAHUS
OKPY’KaIOIIEro MUpa.

OOcyxaeHue rpaHul] MPUMEHUMOCTH
(pM3HYECKUX 3aKOHOB M TEOPHIA.
Pabora B rpymnmne 1no noaroTroBke
KOPOTKHUX COOOILEHUHN O POJIM U MECTE
(U3HUKY B HAyKE U B IPAKTUYECKOMN
NEesITeILHOCTH JIIOICH.

JleMOHCTpaIusi aHAJIOTOBBIX U

U (POBBIX U3MEPUTETHHBIX TPUOOPOB,
KOMITbIOTEPHBIX JaTUUKOB.

OcBoeHne OCHOBHBIX MMPUEMOB PaOOTHI
¢ nudpoBoii Taboparopueit mo Gusuke

Hroro no pazneny 2

! Ipu paspaboTtke paboueii mporpaMMbl B TEMATHUECKOM TIIAHUPOBAHUHU JOIKHBI OBITh YITEHbI BO3MOKHOCTH HCIIONB30BAHHS dIEKTPOHHBIX (IIH(pPOBBIX)
00pa30BaTENbHBIX PECYPCOB, ABILIOMINXCS yIeOHO-METOMYECKUMH MaTepraIaMy, COepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATEIECTBY 00 00pa30BaHMH.
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Pa3gen 2. Mexanuka

2.1

Kunemartunka

MexaHndecKkoe NBIKEHHUE.
OTHOCUTETBLHOCTh MEXaHUYECKOTO
nBwkeHna. CucreMa oTc4éra.
Tpaekropust.

[Tepemenienue, CKOPOCTh (CpeHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MATEPUATBbHOM TOUYKH,
UX MPOEKIINU HA OCU CUCTEMBbI
koopauHat. ClIoKeHue
MEPEMENIEHUN U CIIOKECHHUE
CKOPOCTEH.

PaBHOMEpHOE U PABHOYCKOPEHHOE
MPSMOJIMHENHOE JBUKCHUE.
['paduku 3aBUCUMOCTH KOOpPIMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
NepeMEIICHUS] MaTEPUATIBHON TOYKH
OT BPEMECHH.

CBoboaHoe nmajzieHne. Y CKOpeHue
CBOOO/IHOTO MaJICHUS.
KpuBonuHeiHOE IBUXEHNE.
JIBr>keHnEe MaTepruaabHON TOUYKU
10 OKPY’KHOCTH C IMMOCTOSIHHOM T10
MOJIYJIEO CKOPOCTBIO. Y TJI0Bast
CKOPOCTb, JINHENHASI CKOPOCTb.
[lepron u yacrora oOpaleHus.
LleHTpOoCTpEMUTENBLHOE YCKOPEHHE.
TexHuueckne yCcTpoucTsa u

[IpoBeneHne IKCIIEPUMEHTA: U3YUCHHE
HEPABHOMEPHOT'O ABUKEHUS C LENbIO
OIpeIETICHNUS] MTHOBEHHON CKOPOCTH;
MCCIIEAOBAHNUE COOTHOIICHUSI MEXKTY
MyTSIMU, POUJAEHHBIMU TEJIOM

3a ocJieJoBaTeIbHbIE PABHBIC
IPOMEKYTKU BPEMEHH IPU
PaBHOYCKOPEHHOM JBUKEHUU

C HAYaJIbHOU CKOPOCTBIO, PABHOM HYIIIO;
M3y4YCHUE JIBUKEHUS IIapuKa B BA3KOU
KUJKOCTH; U3y4CHUE ABUKEHHUS TENa,
OpOILIEHHOTO TOPU30HTAIBHO.
OOBsicCHEHNE OCHOBHBIX MPUHIIUIIOB
NENCTBHS TEXHUYECKUX YCTPOWCTB,
TaKUX KakK: CIIUJIOMETP, IIECMHbIC U
pEMEHHbIE Nepejauu JBUKECHUS; U
YCIJIOBUI UX O€30MacHOT0
UCITOJIb30BAHUS B TIOBCETHEBHOM
KU3HU.

Pemenune pacu€rHbIX 3a1a4 C IBHO
3aJJaHHOMN (YM3HYECKONU MOJIEITBIO

C UCTIOIb30BAHUEM OCHOBHBIX (hOPMYIT
KUHEMATUKHU.

[TocTpoenue u ananus rpauKoB
3aBUCUMOCTEH KMHEMATHYECKUX
BEJIMYMH OT BPEMEHHU

JUISL PABHOMEPHOTO
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IIPAKTUYECKOE ITPUMEHEHHUE:
CIIUJIOMETD, IBUKECHUE CHAPSIIOB,
LIETIHBIE U PEMEHHBIE TIEpENAYN

Y PaBHOYCKOPEHHOT'O IIPSIMOJIMHENHOT O
JBUKCHUSL.

Pacno3naBanue pu3nuecKux sBICHUN
B YYEOHBIX OMBITaX U OKPYKAIOIIEH
KU3HH: paBHOMEPHOE U
PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBM)KEHHE, CBOOOTHOE TIa/IEHUE TeT,
JIBUKEHUE TIO OKPYKHOCTH.

Onucanvue MEXaHUYECKOTO JIBHXKCHUS
C UCTOJb30BaHUEM (PU3UYECKUX
BEJIMYMH: KOOpAUHATA, MYTh,
MepeMEILIEHHE, CKOPOCTh, YCKOPEHHE.
Pabota B rpynnax npu rjiaHupOBaHUH,
MIPOBEACHUU U UHTEPIIPETALUU
PE3YIBTATOB OMBITOB U aHAIIU3E
JOTIOJTHUTENbHBIX UCTOYHUKOB
uH(popMaIu o TeMe

2.2

JlnHaMuKa

[IpyHIMIT OTHOCUTENBHOCTH
["ammnes. [lepBsbiii 3akoH HproTOHA.
HNuepumanbHbIe CUCTEMBI OTCUETA.
Macca tena. Cuna. [IpuHiun
Cynepno3uuuu cui. Bropoit 3aKoH

HproTona 111 MaTepraibHON TOYKH.

Tperuii 3akoH HeroToHa

JUISI MAaTEpUAIbHBIX TOYEK.
3aKOH BCEMUPHOTI'O TSATOTEHHUS.
Cwuia tsxectu. llepBas
KOCMUYECKast CKOPOCTb.

CpaBHeHUEe Macc B3aUMOCHCTBYIOITUX
TeI.

N3ydenne 3aBUCUMOCTH CUJIbI
YIPYrOCTH OT Ae(POpMalliK; CPaBHEHUE
CWJI TPEHUS TTOKOSI, KaUYeHUs U
CKOJIb)KECHHUS.

OOBbscHEHNE HEBECOMOCTH.
[IpoBenenue 3KcrepuMeHTa:
MCCJIEIOBAaHNE 3aBUCUMOCTH CHJI
YIIPYT'OCTH, BO3HUKAIONTUX B TIPYKUHE
Y PE3NHOBOM 00pasiie, OT X
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Cuna ynpyroctu. 3akoH ['yka.
Bec temna.

Tpenue. Bunpl Tpenus (mokos,
CKOJIb>KCHHUSI, KAUCHUS).

Cuna tpenusi. Cyxoe TpeHHE.
Cuiia TpeHUSs CKOJIbXKECHUS U CUJia
TpeHus nokost. Koaddunment
TpeHus. Cuia COnpoOTUBIICHUS
MpU ABUKEHHUU TEJA B )KUIAKOCTH
WJIH rase.

[TocTynarenbHOE U BpalaTEIbHOE
JBUKEHUE a0COJIIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbl OTHOCUTENBHO OCH
BpamieHus. [Inedo cusbl. Y cnoBust
paBHOBECHS TBEPIOIO TENA.
TexHuyeckre ycTporcTBa U
MPaKTUYECKOE MPUMEHEHUE:
MOAIINIHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHHUKOB

nedopmaluu; u3y4eHue JIBUKCHUS
Opycka 1Mo HaKJIOHHOM IIIOCKOCTH;
HCCIeJOBAaHUE YCIIOBUIM paBHOBECHUS
TBEPAOIO TEJa, UMEIOIIETO OCh
BpAILICHMUSI.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOI'O U PABHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUYKEHUS,
CBOOOIHOIrO MaJIeHUS TEJN, IBHKEHHUS
110 OKPY>KHOCTHU Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMUPHOTO
TATOTCHUS.

OOBsICHEHHE OCHOBHBIX IPHUHITUIIOB
JIEUCTBHS NOAIIMITHUKOB U UX
MPAKTUYECKOTO TPUMEHEHHUSI.
OOBsicHEHUE IBUXKEHUST UCKYCCTBEHHBIX
CIYTHUKOB.

Pemrenune pacu€rHbIxX 3a/1a4 ¢ IBHO
3aJIaHHOM (PU3HYECKON MOJIENbIO

C MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GopMyN TUHAMUKH.

PacrioznaBanme pu3ndecKux sBICHHMA
B Y4E€OHBIX OMbITAX U OKPYKAIOIIEH
YKU3HU: MHEPIIUSI, B3AUMOACHCTBHUE TEI.
AHanm3 GU3NYECKUX MPOIIECCOB U
SIBJICHU C UCITOJIb30BAaHNEM 3aKOHOB M
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
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tsarotenus, I, II u 11l 3akonsl HetoToHA,
MIPUHIMIT CYTIEPIIO3UIIAN CHJI, TPUHIIUII
PaBHOMPABHOCTH MHEPIIUATBbHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpaHEHUS B
MEXaHUKE

MMitynbc MaTepraibHONW TOYKH
(Tena), cucTeMbl MaTepUaAIbHBIX

ToueK. IMIyJibC CUiIbl 1 M3MEHEHHE
MMITYJIbCA TeJla. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTUBHOE IBUJKEHHUE.

PabGora cuiel. MOITHOCTH CHUJIEL.
Kunernueckas sHeprus
MaTepuagbHOM TOUKU. Teopema
00 U3MEHEHUU KMHETUYECKON
SHEPIUU.

[ToreHmanbHas SHEprus.
[ToreHImanbHas SHEPTUs yIPyro
ne(hOpMUPOBAHHOUN TPYKUHBI.
[ToreHumnanpHas 3HEpPrus Tea
BOJIM3U MOBEPXHOCTU 3E€MIIH.
[ToreHmanpHbIC U
HEMOTEHIHAIIbHBIE CUJIbL. CBSI3b
pabOThI HEMOTEHIIUATILHBIX CUJI
C U3MEHEHUEM MEXaHUYECKOU
SHEPIUH CUCTEMBI TEJ. 3aKOH
COXPAaHEHUSI MEXaHUYECKOU
DHEPIUH.

Yupyrue u Heynpyrue

[IpoBeneHue FKCIEPUMEHTA: U3YUYECHHE
a0COJIIOTHO HEYIPYTOro yuapa

C TIOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJIEI0BAHUE
CBSI3U PaOOTHI CUJIbI C U3BMEHEHUEM
MEXaHUYECKON SHEPrUu Tena

Ha MPUMeEpPE PACTSKEHUSI PE3UHOBOTO
KIyTa.

OneHnka a0COIFOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEpPEHUN (PU3NIECKUX
BEJIMYUH.

Pemenue pacu€THpIX 3a7a4 € IBHO
3aJIaHHOM (PUBHYECKON MOJIENbIO

C HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
1 GOpMYIN TMHAMUKHU U 3aKOHOB
COXpaHEeHHUSI.

Pemenne kauecTBEHHBIX 3a7a4

C OIOpOI Ha U3YyUYEHHBIE B pazjienie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3MYECKUE SBIICHUS.

Onucanue MEXaHU4YECKOTO IBHXKEHHUS C
UCIOJIb30BaHUEM (PU3HYECKUX BEIHUHH:
UMITYJIbC T€JIa, KHHETUYEeCKasl SHEprus,
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CTOJIKHOBEHUSI.

TexHU4eCKHne yCTpOMCTBA U
MIPAKTUYECKOE TPUMEHEHHUE:
BOAOMET, KONEP, MPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET

MMOTEHIUAIIbHAS SHEPT U, MEXaHUYECKas
paboTa, MEXaHUYECKask MOIIIHOCTb.
AHanu3 GU3NYEeCKuX MPOIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHHS] MEXaHUYECKOW SHEPIuH,
3aKOHA COXPaHEHUS UMITYJIbCa.
OOBsiCHEeHNE OCHOBHBIX TTPUHITUTIOB
JEUCTBUS U IPAKTUYECKOTO
IPUMEHEHUS TEXHUYECKUX YCTPOKUCTB,
TaKUX KaK: BOJOMET, KOMED,
IIPYKUHHBIN TUCTOJIET.

OObsicHEHUE JBUKEHUS PAKET C OMOPOM
Ha U3y4YeHHbIC (PU3NUECKUEe BEIIUUUHBI U
3aKOHBI MEXAHUKH.

Hcrnonp30Banue pu MOATOTOBKE
COOOIIEHUN O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHH JIJIs
MOUCKA, CTPYKTYPUPOBAHUSI,
MHTEPIIPETAIIMU U MPECTABIICHUS
uH(pOpMaIM, KPUTHICCKUN aHAITHA3
nojryyaeMoi uHhopMaluu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAaHNUN 3aBUCUMOCTEN
(bu3HYECKUX BETUYHMH, IIPOBEPKa
MPEAJIOAKEHHBIX TUIIOTE3

Hroro o pazgeny

18
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Pa3nen 3. Mosiekyasipaasi Gu3uKa ¥ TEpMOIHHAMHKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TIOJIOKEHUSA
MOJIEKYJISIPHO-KUHETHYECKOU
TEOPUU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE IBHKEHUE.
Huddysus. Xapaktep IBUKEHUS U
B3aMMO/ICVICTBHS YaCTHI] BEILIECTBA.
Mogenu cTpoeHust ra3os,
JKUIKOCTEN U TBEPIBIX TEJI U
00BsICHEHHE CBOMCTB BellleCTBa

Ha OCHOBE 3TUX Mojernen. Macca u
pa3mepsbl MoJiekyi. KonmuectBo
BemiectBa. [locrosaHuas ABoraapo.
TenmoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[IIxana Temmnieparyp Llenbcus.
Mopaenb naeaabHOIO rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH UAECATBHOIO rasa.
AOcontoTHas TeMIeparypa Kak Mepa
CpEIHEN KUHETUYECKOU SHEPTUU
TEIJIOBOTO ABUYKEHHUS YaCTHII ra3a.
[lIkana remneparyp KenbBuHa.
['a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Kianerpona.

3akoH JlanbToHa. M30mpoliecch

IIpoBeneHue dKCrIepuMeHTa:
OIIPEJEIICHNE MACCHI BO31yXa

B KJIACCHOW KOMHATE Ha OCHOBE
n3MepeHuit 00bEMa KOMHATHI, JTaBJICHUSI
Y TEMIIEpATyphl BO31yXa B HEH;
UCCIIE0BAHUE 3aBUCUMOCTH MEXIY
napameTpamMu COCTOSHUSA Pa3peKEHHOTO
rasa.

OneHka abCOIIOTHBIX U OTHOCUTENBHBIX
HOrPEUTHOCTEN N3MEPEHUM PU3NIECKUX
BEJINYVH.

OObsicCHEHNE OCHOBHBIX TPUHIUIIOB
NENCTBUI TepMOMETpa 1 GapoMeTpa U
yCJIOBUH UX 0€30MacHOro
WCIIOIb30BAHUS B IIOBCETHEBHON
KU3HU.

PacnioznaBanue pu3nyecKkux sBICHUM

B YUEOHBIX OMBITAX U OKPYKArOIIeH
KU3HU: AU y3us, OpOyHOBCKOE
IBUYKECHHUE.

Onucanue TENIOBbIX SBJICHUM

C HUCIOJIb30BaHUEM (PUZNYECKUX
BEJIMYMH: JTaBJICHUE T'a3a, TEMIIEpATypa,
CPEIHss KHHETUYECKask DHEPrUs
Xa0THYECKOT O JBUKEHHS MOJIEKYIL,
CPEIHEKBAAPATUYHAS CKOPOCTh
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B UJI€QJIbHOM Ta3e ¢ IOCTOSHHBIM
KOJIMYECTBOM BEIIIECTBA.
['padmueckoe npeacraBieHue
U30MPOIIECCOB: M30TEPMa, U30X0Pa,
n3obapa.

TexHu4eckne ycTpomucTsa u
NPaKTHYECKOE MPUMEHEHHE:
TEPMOMETp, OapomeTp

MOJIEKYI.

AHanu3 (pU3MYECKUX MPOLECCOB U
siBJICHU ¢ ucnonab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CpPEAHEN
KUHETUYECKOW SHEPTUU TEIII0BOI'0
JIBUKEHUST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATYPOH.

Pemenune pacu€rHbIX 3a1a4 C IBHO
3aJlaHHON (M3HUECKONU MOJIETBIO

C UCITOJIb30BAHUEM OCHOBHBIX
nosioxkeHnid MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabora B rpynnax npu rnjiaHUpOBaHUH,
MPOBEACHUN U UHTEPIIPETALUU
pPE3YJIbTATOB OIBITOB U AHAJIN3E
JOTMOJHUTEIBbHBIX HCTOUHUKOB
uH(popmMaIu no TeMe

3.2

OCHOBBI
TEPMOJANHAMUKHU

10

TepMoauHamMu4deckas CucTemMa.
BuyTpeHHss sHeprus
TEPMOJIUHAMHUYECKOU CUCTEMBI U
CIOCcOObI €€ M3MEHEHUS.
KonuuecTBo TenioThl U padoTa.
BHyTpeHHss1 3HEprust OAHOATOMHOIO
WJICaIbHOTO Ta3a. Buibl
TETUIONIEPEIaYH: TEIJIONPOBOJHOCTD,
KOHBEKIIUS, U3TyYCHUE. Y JeTbHas
TEIIOEMKOCTh BELIECTBA.

IIpoBeneHne SKCIIEPUMEHTA: U3MEPEHUE
YAEIbHOU TEMIOEMKOCTH BEIIECTBA.
Orenka aOCOMIOTHBIX 1 OTHOCUTEITLHBIX
MOTPEIIHOCTEN U3MEPEHUI (HU3HUECKUX
BEJIMYMH.

N3ydenue mojeneii mapoBoi TypOUHBI,
JBUTATENs] BHYTPEHHETO CTOPAHMS,
PEaKTUBHOT'O JIBUTATEJIS.

OOBsiCHEHUE PUHITUTIOB ACHCTBUS U
YCIIOBUI O€30MaCcHOr0 UCTIONb30BaHUS
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KonuyecTBo TemnoTel

IIpH TeIuIonepeaaye.

[TonsiTre 06 aguabaTHOM IIpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHune nepBoro 3aKkoHa
TEPMOJAMHAMUKY K U30IPOIIECCaM.
['paduueckas uaTEpHIpeTaLIUS
paboThI Taza.

BTopoii 3aKOH TEpMOAMHAMUKH.
HeoOpaTumocTts npoiieccoB

B IIPUPOJIE.

TermoBble MauHbL. [IpuHIUIIBL
JEeUCTBUS TETJIOBBIX MAIIIVH.
[IpeobOpazoBanus SHEPTUU

B TEIJIOBBIX MAllIMHAX.
Koaddunment nonesnoro aeicTeust
TEIUIOBOW MAILIUHBI.

[Muxn KapHo u ero koaddunmrent
MOJIE3HOTO JEHCTBUSL.
DKOJIOTUYECKHE MPOOIIEMbI
TEIJIOHEPT€TUKHU.

TexHu4ecKne yCTpOMCTBA U
MPaKTUYECKOE IPUMEHEHUE:
JIBUTaTeNlb BHYTPEHHET O CrOPAHMS,
OBITOBOM XOJIOAMIbHUK,
KOHJIUIIMOHED

B IIOBCEIHEBHOM KU3HU JBUTATENS
BHYTPEHHETO CrOpaHusi, OLITOBOIO
XOJIOAWIbHUKA, KOHIUIIMOHEPA.
Onurcanue CBOMCTB TEJ U TEIJIOBBIX
SIBJICHUH C UCIIOJIb30BAHUEM
(U3HYECKUX BEIMYMH: JIaBJICHUE Ta3a,
TeMIEpaTypa, KOJIUYECTBO TEIJIOTHI,
BHYTpEHH:IS1 SHEeprusi, paboTa rasa.
Pemienune pacu€rHbIx 3a/1a4 ¢ IBHO
3aJIaHHOU (PU3HYECKON MOJIENBIO

C HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyIT MOJIEKYJISIPHON (DU3UKHU U
TEPMOAUHAMUKH.

Perienne kauyecTBEHHBIX 3aj1a4

C OIOPOM HA U3YYEHHBIE B pa3aeie
«MonekynspHas (pu3nKa u
TEPMOANHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
SIBJICHHUSL.

Pabora B rpynnax mpu aHanuse
JNOMOJHUTEIbHBIX UCTOYHUKOB
uH(OpMAaIIMH IO TEME
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3.3

ArperarHsie
COCTOSIHHS BEILECTBA.
@da30BbIE TEPEXOBI

[Tapoobpa3oBaHue 1 KOHIEHCAITHUA.
HcnapeHne u KAIeHue.
AOCONIOTHASI 1 OTHOCUTEJIbHAS
BJIAKHOCTH BO3/1yXa. HachIeHHbIN
nap. Y aeipHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIEPATYPHI KUTICHUS OT JaBJICHUA.
Teépnoe Teno. Kpucrammmueckue u
amop(HbIe Tena. AHU30TPOIUS
CBOMCTB KpHUCTAIOB. JKuakue
Kkpuctaiuibl. COBpeMEHHBIE
Marepuaisl. [lnaBnenue u
KpUCTAJUIM3ALMS. Y JeIbHas TEIJIOTa
raBnenus. Cyomumanus.
YpaBHEeHHE TEIUIOBOTO OaaHca.
TexHU4eCKne yCTpOMCTBA U
MPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KJIOPUMETP, TEXHOJIOTUU
MOJIYYEHHUS COBPEMEHHBIX
MAaTEPHUaNOB, B TOM YHCIIC
HAaHOMAaTEPHUaJIOB,

Y HAHOTEXHOJIOTHH

[IpoBeneHne SKCIEPUMEHTA: U3MEPEHHE
OTHOCUTEJIbHOW BJIQXKHOCTH BO3/yXa.
Orenka a0CONIIOTHBIX M OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHHUI (PU3HUECKUX
BEJIMYHH.

N3yuyeHne cBOWMCTB HACBIILIEHHBIX
MapoB, CIIOCOO0B U3MEPEHUS
BIIAYKHOCTH

HaGmronenue kunenus npu
NOHWKEHHOM JaBJICHUH, HArPEBaHUS

Y TUJIABJIEHUS KPUCTAILINYECKOTO
BEILIECTBA.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUI O€30MacHOT0 UCITIOJIb30BAHUS

B IMOBCE/IHEBHOM XKU3HU TUTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3ydyeHne TeXHOJIOTHIA MOTydeHUS
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE
HaHOMAaTEpHUaJOB.

Pemienune pacu€THbIX 3a/1a4 ¢ IBHO
3aJJaHHOMN (YM3HYECKONU MOJIEITBIO

C MCIOJIb30BAaHUEM YPaBHEHHUS
TEIJIOBOTrO OanaHca.

Pelienne kayecTBEHHBIX 337124

C OIIOPOY HAa U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS 10 TEME.
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PacniozHaBanue pu3ndyecKkux sBICHUM
B YYEOHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: neopmaniusi TBEPABIX Te,
HarpeBaHUEe U OXJIAKJICHHUE TEll,
M3MEHEHHE arperaTHbIX COCTOSIHUM
BEILIECTBA U OOBICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOM
bu3uku.

Hcnonb3oBanue nHPOPMAITMOHHBIX
TEXHOJIOTUM JIJIs1 TIOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU U
Mpe/icTaBlIeHUs UHPOPMAIUHU TIPH
MOJITOTOBKE COOOIIEHUN O TPUMEHEHUHN
3aKOHOB MOJICKYJIIPHON (PU3UKHU U
TEPMOJAMHAMUKY B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. DinekTpoauHaMuKa
4.1 | DnexkrpocraTuka 10 Dnektpuzanus Ten. Jnekrpuueckuil | [IpoBegeHue skcnepuMeHTa: U3MepeHue

3apsj. J[Ba BUAA dIEKTPUUIECKUX
3apsnoB. [IpoBogHuKw,
JUBJIEKTPUKHU U TTOTYTIPOBOJIHUKHY.
3aKOH COXpaHEHUS MIEKTPUYECKOIO
3apsiaa.

B3anmopericTBue 3apsa0B. 3aKOH
Kynona. ToueuHsli1 3JIeKTpHUUECKUN
3aps. DNEKTPUUYECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OneHka abCOIIOTHBIX U OTHOCUTENBHBIX
MOTPEUTHOCTEN N3MEpPEHUI HU3NIECKUX
BEJINYVH.

N3y4yeHne NprHIMIIOB AEUCTBUS
JJIEKTPOCKOIIA, 3JIEKTPOMETPa,
KOHJIEHCcaTopa.

N3yyeHne NprHIMINIOB AEUCTBUS
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Hanpsisk€HHOCTbD 3JIEKTPUYECKOT 0
nosist. [IpuHIun cynepno3uuuu
AIEKTPUYECKUX MoJieh. JInHun
HANPSHKEHHOCTH DJIEKTPUUECKOTO
OJISL.

Pabota cui 251eKTpoCTaTHYECKOTO
nons. [lorenman. PazHocts
noreHuuanoB. [IpoBogHukM n
JIUBJIEKTPUKH B
AJIEKTPOCTATUYECKOM IIOJIE.

JnanexkTprdyeckas IpOHULIAEMOCTb.

DnekTpoéMkocTb. KoHmencarop.
DNEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPTUs
3apsKEHHOr0 KOHAEHCATOPA.
TexHuueckne ycTporucTBa U
IPAKTUYECKOE PUMEHEHHE:
AIIEKTPOCKOII, JIEKTPOMETD,
AIEKTPOCTATUYECKAS 3aILNTA,
3a3eMJICHHE AJIEKTPOnpUOOpOB,
KOH/JIEHCATOP, KOMUPOBAJIbHbBIN
anmapar, CTpyHHBIN IPUHTEP

Y YCJIOBHI 0€3011aCHOr0 MPUMEHEHUS

B IIPAKTUYECKON KU3HU,
KOIIMPOBAJILHOIO aIrapara, CTpyuHOro
[IPUHTEDPA.

PaccMmoTpenne ¢pu3nueckinx OCHOBaHHM
BJIEKTPOCTATUYECKOU 3AIIUTHI U
3a3eMJICHUS AJIEKTPONPUOOPOB.
Pemenune pacu€rHbIX 3a1a4 C IBHO
3aJlaHHON (M3HUECKONU MOJIETBIO

C HCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYIT STIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
SIBJIEHUSI DJIEKTPOCTATUKH.
PacnioznaBanue pu3ndecKkux sBICHUM
B YYEOHBIX ONBITaX U OKPYIKAIOIICH
KU3HU: DJIEKTPU3ALIUS TET,
B3aMIMOJICHCTBUE 3apSI0B M OOBSICHEHUE
WX Ha OCHOBE 3aKOHOB M ()OPMYIT
3JIEKTPOCTATUKHU.

Onurcanne n3y4eHHbIX CBOWCTB
BEILIECTBA U JJICKTPUUYECKUX SIBIICHUU

C UCMOJb30BaHUEM (U3HUECKUX
BEJIMYMH: SJICKTPUUECKUN 3aps/l,
HaNPSKEHHOCTD JIEKTPUYECKOTO OIS,
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MOTEHIIAAJI, PA3HOCTh MOTECHIINAJIOB,
BJIEKTPOEMKOCTB.

AHann3 GU3HYECKUX MPOIIECCOB U
SIBJIEHUW C UCIIOJIb30BAHUEM
(U3HYECKUX 3aKOHOB: 3aKOHA
COXpPaHEHHUsI ATIEKTPUUYECKOT 0 3apsia,
3akoHa Kynona.

Pabota B rpymmnax npu aHanuze
JNOMNOJHUTEIbHBIX UCTOYHUKOB
UHGOpPMAIIMK U TTOATOTOBKE COOOIIEHUMN
O MPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>Karollen )KU3HU U MPUMEHEHUU
UX B TEXHUKE

4.2

IlocTossHHBIII

AJIEKTPUYECKUH TOK.

Toku B pa3InyHbIX
cpenax

12

DJEKTPUYECKUAN TOK. Y CIOBUS
CYILIECTBOBAHUSI DJIEKTPUUECKOTO
Toka. Ucrounuku Toka. Cuiia Toka.
[ToCTOSIHHBIN TOK.

Hanpsioxenue.

3akoH Oma JJi ydacTKa LeMH.
DIEKTPpUUECKOE COMPOTUBIICHUE.
VY 1eIbHOE CONPOTUBIIEHUE
BeniecTBa. [locnenoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE
COEIMHEHUE MTPOBOIHUKOB.
Pabota 351eKTpr4ecKoro Toka.
3akoH J[koyns—JIenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHne SKCEpPUMEHTA: U3yUEHUE
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB;
n3Mepenne DJIC ucTouHMKA TOKa U €ro
BHYTPEHHETO COITPOTHUBIICHNUS;
HaOJIOICHHUE DJIEKTPOJIN3A.

OreHka aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEeHUN (HPU3NIECKUX
BEJIMYMH.

OObsiCHEHNE PUHIIATIOB JACHCTBUS 1
YCIIOBUI 0€3011aCHOr0 NPUMEHEHHUS
amIiepMeTpa, BOJIbTMETPA, PeocTaTa,
MCTOYHHUKOB TOKa,
AJIEKTPOHArPEBATENbHBIX U
AIEKTPOOCBETUTENBHBIX MPUOOPOB,
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DJEKTPOABIIKYILIAS CUJIA U
BHYTpPEHHEE COMPOTUBIICHUE
MCTOYHHUKA TOKa. 3aKkoH Oma

JUIS1 TIOJTHOW (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3aMbIKaHUE.

DIIEKTPOHHAS! TPOBOJIUMOCTb
TBEPBIX METAIIJIOB. 3aBUCUMOCTh
COMPOTHUBIICHUS] METAJJIOB

OT TEMIIEPATYPHI.
CBepXIIpOBOANMOCT.
DIIEKTPUYECKHAN TOK B BAKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynipoBoguuku. CoOCTBeHHAs U
MpUMECHAsI TPOBOJUMOCTD
MOIyNpPOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TomympoBOHUKOBBIE PUOOPHI.
DNeKTpUUeCKuil TOK B pacTBOpax U
pacruiaBax 3JeKTPOJIUTOB.

BHGKTpOHI/ITI/I‘-IeCKaH Jucconuanus.

DneKkTponns.
DJEKTPUYECKHAN TOK B ra3ax.
CamMOCTOSITENIbHBIN U
HECAMOCTOSITEIIbHBIN PA3PSAL.
Monnus. I1na3ma.
TexHuueckne ycTpoucTBa U

TepMOMETpa COMPOTUBIICHUS,
BaKyyMHOT'O JM0/1a, TEPMUCTOPOB U
(hoTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JIMO/I0B, FaJIbBAHUKH.

Pemrenune pacu€rHbIx 3a/1a4 ¢ IBHO
3aJIaHHOM (PU3HYECKON MOJIENbIO

C HCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u ¢popmyn Tembl «IloCTOSHHBIH
AIEKTPUYECKUHN TOK.

PacniozHaBanue pu3nyecKux sBICHUM
B y4€OHBIX OIbITAX U OKPY>KAIOIIEH
KU3HU: DJICKTPUYECKast MPOBOJAUMOCT,
TEIIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JICUCTBHUS TOKA.

AHa13 2JIEKTPUYECKUX SBJICHUN U
MIPOIIECCOB B IEMSAX MOCTOSIHHOTO TOKA
C UCIOJIb30BAaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEpPHOCTH
MOCJIEIOBATENBHOI0 U MapaIeIbHOTO
COEIMHEHUS MPOBOAHUKOB, 3aKOH
Jxoynsa-JIenua.

Onucanue n3y4eHHbIX CBOWCTB
BEILIECTB U JIEKTPUUECKUX SIBJICHUMN

C UCMOJb30BaHUEM (PU3NYECKHUX
BEJIMYMH: SJIEKTPUYECKUH 3apsiji, CUja
TOKa, AJIEKTPUUYECKOE HAIIPSIKEHNUE,
AJIEKTPUUYECKOE COMTPOTURJICHUE,
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IIPAKTUYECKOE IPUMEHEHHE:
aMIepMeTp, BOJIbTMETP, PEOCTAT,
MCTOYHUKH TOKA,
AJIEKTpOHArpeBaTelbHbIe MPUOOPHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBJICHUS,
BaKyyMHBII U0/, TEPMUCTOPHI U
(bOoTOPE3UCTOPHI,
HOJTYyIIPOBOJHUKOBBIN JHO/,
rajJbBaHUKA

pa3HoCTh nmoreHnuanos, DJIC, padbora
TOKa, MOIITHOCTbH TOKa.

Hcnons3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUM J1JIs1 TIOUCKA,
CTPYKTYpUPOBaHMUS, UHTEPIPETAIIUN U
npeAcTaBiieHus HHGOpPMAaIUU Ipu
MOJATOTOBKE COOOIICHUH O MPUMEHEHUH
3aKOHOB MOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Hroro no pazneny 22
Pe3epBHOE BpeMst 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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11 KJIACC

HanmenoBanue

No KonuuecTBo OcHOBHBIE BUIBI I€ATSIIHHOCTH
pa3ziesioB U TEM IIporpamMmMHO€ CoJiepKaHUE

n/m 4acoB o0 y4Jarommxcs

y4eOHOr 0 MpeaMeTa
Pa3znen 1. DinekTpoauHamMuka
1.1 | MaruuTtHoOe 1noJe. 11 [TocTOsIHHBIE MArHUTBHI. [IpoBeneHne FIKCIIEPUMEHTA: U3YUEHUE

DNeKTpOMarHuTHast
WHTYKITAS

BzanmoaencTBre MOCTOSHHBIX
MarHuToB. MarHuTHoe mojJe.
BekTop MarHUTHOW MHAYKIIHH.
[IpuHIMT Cynepro3uuun
MarHMTHBIX IToaeH. JInauu
MarHuTHOM MHAYKIMU. KapTuna
JIMHUA MarHUTHOW UHIYKIIUA TTOJIS
MMOCTOSSHHBIX MAarHUTOB.
MarauTtHoe 1mosie NpoBOJIHUKA

¢ TokoM. KapTuHa nmuHuN HHAYKUHUH
MarHUTHOTO MOJIS JJIMHHOTO
MPSIMOTO TPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O MPOBOIHUKA, KATYIIIKU
¢ TokoM. OnbIT Dpcrena.
BzaumonencTBre NpoBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ MOyJb U
HaImpaBJICHHUE.

Cuna Jlopenua, e€ MoayJib 1
HamnpasieHue. [ BrxeHue
3apsHKEHHOW YaCTHIIbI

MAarHUTHOTIO IOJISI KATYIIKHU C TOKOM;
VCCIIEIOBAHUE JEUCTBUSI IOCTOSIHHOTO
MAarHiTa Ha paMKy C TOKOM;
WCCIICIOBAHUE SIBJICHUSA
AIEKTPOMArHUTHOW UHIAYKIIAH.

Ornenka aOCOIOTHBIX U OTHOCUTEITBHBIX
MOTPEIIHOCTEN 3MEepeHU (PU3NIECKUX
BEJINYMH.

OOBsiICHEHNE MPUHITUTIOB ACHCTBUS U
yCIIOBU O€30MacHOTO MPUMEHEHUS
MOCTOSIHHBIX MAarHuTOB,
3JIEKTPOMArHUTOB, AJIEKTPOIBUTATEIS,
YCKOPHUTENEHN 3JIIEMEHTAPHBIX YaCTHI],
VHIYKIIMOHHOU IEYH.

Pemenue pacu€rHbix 3am1a4

Ha MPUMEHEHHE (POPMYII TEMBI
«MarauTHoe noje. IeKTpoOMarHuTHast
WHTYKLIHSD.

Pemenune kauecTBEHHBIX 3a/1a4

C OMOPOY HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3NUECKUE
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B OJIHOPOJIHOM MAarHUTHOM MOJIE.
Pabota cumnsl Jlopeniia.

SIBneHne 3NeKTPOMarHuTHOM
nHaykiuu. [lotok BekTopa
MAarHUTHOW MHIYKIIHH.
DJIEKTPOJABIKYIIAS CUJIA UHTYKIIVH.
3aKOH 3JIEKTPOMAarHUTHOM
nHaykuun dapanes.

Buxpeoe 3nekTpuyeckoe nole.
DIIEKTPOABUKYIIAs CUJIA UHAYKIIUN
B MIPOBOJHUKE, IBUKYIIEMCSI
MOCTYNATEIbHO B OAHOPOJIHOM
MAarHUuTHOM MOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTS. fIBNeHNE
CaMOMHIYKLNH. DJIEKTPOABHK YA
cujia CAaMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIITKH
C TOKOM.

DIIEKTPOMArHUTHOE MOJIE.
TexHu4ecKkne yCTpoucTBa U
MPaKTUYECKOE MPUMEHEHUE:
MTOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMAarHuThI,
AJEKTPOABUTATEIb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIEYb

SIBJICHUSI TEMBI «MarHuTHOE MoJIe.
DJIEKTPOMArHUTHAS UHIYKLIHS.
OnpeneneHrie HAPaBJICHUS BEKTOPa
WHIYKIIUM MAarHUTHOTO MOJIs
MPOBOJHKKA C TOKOM, CHUJIbI AMIIepa
u cwiibl JIopeHna.

PacnioznaBanvie Gpu3nyeckux sBICHHIMI
B YUEOHBIX OMBITaX U OKPY Karolen
’)KM3HU. B3aUMOJCHCTBHE MAarHuTOB,
AIEKTPOMAarHuTHas UHAYKITUS,
JIEUCTBHE MAarHUTHOT'O I10JIS Ha
MIPOBOJTHUK C TOKOM U JIBHXKYITUHCS
3aps.

AHanu3 3IEKTPOMArHUTHBIX SIBIICHUI
C UCIIOJIb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHOW WHIYKIIUH.
Onurcanne u3y4eHHbIX CBOICTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SIBJICHUM C MCIIOJIb30BAaHUEM
(bU3HUEeCKNX BETUINH: WHIYKITUS
MarHuTHOIO MoJsl, cuia AMriiepa, cuia
Jlopenua, HHAYKTUBHOCTh KaTYIIKH,
SHEPrus JICKTPUUECKOTO U MATHUTHOTO
oJieu

Hroro no pazgeny

11
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Paznen 2. Kosie6aHus 1 BOJTHBI

2.1

MexaHn4ecKue u
AJIEKTPOMArHUTHBIE
KoJicOaHUsA

KonebarenpHas cucrema.
CB00OOgHBIE MEXAHUYECKUE
kosneOanus. ["apmMmonnyeckue
kosnebanus. [lepuon, yactora,
amIIuTya u asza koneOaHui.
[Ipy>XMHHBIN MasATHUK.
MareMaTH4eCcKUil MasTHHK.
YpaBHEHHE TrapMOHUYECKUX
kosneOanuii. [IpeBpainienue aHepruu
IIPY TAPMOHUYECKUX KOJICOAHMSIX.
KonebaTeabHbIN KOHTYD.
CBOOOAHBIC AJICKTPOMArHUTHHIC
KoJIcOaHMS B UACATLHOM
KoJieOaTeIbHOM KOHTYpE. AHAJIOTHS
MEXIy MEXaHHUECKUMU 1

SJICKTPOMArHUTHBIMHU KOJICOaHUSIMU.

®opmyna TomcoHa. 3aKoH
COXpaHEHUS YHEPTUH B UCATIEHOM
K0J1€0aTeIbHOM KOHTYpE.
[IpencraBienue o 3aTyXaroux
KosieOaHusIX. BoIHYXI€HHbIE
MEXaHUYECKUE KOIeOaHusl.
Pe3onanc. BeinyxaeHnbie
3JIEKTPOMAarHUTHbIE KOJIEOaHNUs.
[lepeMeHHBIN TOK.

CuHycouanbHbIN IEPEMEHHBIN TOK.

HccnenoBanre mapameTpoB
K0J1e0aTeIbHON CUCTEMBI — MTEPUO/IA,
YaCTOThI, aMIUTUTYABI U (Pa3bl
Kosie0aHu (MPYXUHHBIN W/ UK
MaTeMaTHYECKU MasTHUK).
Hab6mroneHue 3aTyxaronumx KojaeOaHui.
HccnenoBanue CBOWCTB BBIHYKICHHBIX
KOJICOaHMIA.

HabGnronenue pezonanca.

[IpoBeneHue 3KCIEpUMEHTA:
UCCIIEZIOBAHNE 3aBUCUMOCTH TIEproJia
MaJibIX KoJieOaHUM Ipy3a Ha HUTU

OT JIJIMHBI HUTU U MACCHI TPY3a;
UCCIIeZIOBAHNE TIEPEMEHHOr0 TOKa

B IIETIA U3 TTOCJIEJI0BATEIHHO
COCTMHEHHBIX KOHCHCATOPa, KATYIIKH
U pe3ucTopa.

Onenka abCOIIOTHBIX M OTHOCUTENIbHBIX
MOTPEUTHOCTEN N3MEPEHUN (PU3NIECKUX
BEJIMYMH.

OObsicHEeHNE PUHIIUIIOB ACUCTBUS U
yCII0BHI 0€301acHOro NpUMEHEHUs
3JIEKTPUUECKOI0 3BOHKA, TeHepaTopa
MEPEMEHHOTr0 TOKa, JTMHUHN
3JeKTpoIepeaay.

Pemienne pacu€THbIX 33724 C SBHO
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MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JIEUCTBYIOIIEE

SHAYCHUC CHUJIbI TOKA U HAIIPS?KCHUSI.

Tpaucdopmarop. TIpoussoacrso,
nepenaya u norpedieHre
AIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKHE PUCKHU

IIpH ITPOU3BOACTBC 3JICKTPOIHCPIUH.

KynpTypa ncnonb3oBaHus
AIEKTPOIHEPTUU B TOBCETHEBHOM
KU3HU.

TexHuueckre ycTporucTBa u
MPAKTUYECKOE MPUMEHECHUE:
AJIEKTPUYECKUHM 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, IMHUU
AIEKTpoIepenay

3aJIaHHON (PU3UYECKON MOJIETIBIO

C HCTIOJIH30BAaHNEM OCHOBHBIX 3aKOHOB
U (popMyII, ONTUCHIBAIOIITUX
MEXaHUYECKUE U DJICKTPOMArHUTHBIC
Kos1eOaHusl.

OnucaHue MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIeOaHmi

C UCIIOJIb30BaHUEM (PU3NIECKUX
BEJIMYMH: TIEPUO M 9aCTOTa
KoJieOaHui, aMIUIMTyAa U ¢aza
KoJIeOaHuM, 3aps]] ¥ CHJia TOKa

B TAPMOHUYECKHUX AIIEKTPOMATHUTHBIX
KOJIeOaHUsX.

Pemenne xauecTBEHHBIX 3a1a9

C OMOPOM Ha N3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIIINE
MEXaHUYECKUE U DJICKTPOMArHUTHBIC
KosieOaHusl.

Pabota B rpynnax npu rjiaHupoBaHuH,
MIPOBEJICHUU U MHTEpHpETaAUU
pE3yJbTATOB ONBITOB, U aHATIN3E
JIOTIOTHUTENIbHBIX UCTOYHUKOB
uH(pOpMaIK IO TEME

2.2

MexaHU4eCcKHue 1
AJIEKTPOMArHUTHBIE
BOJTHBI

MexaHnueckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpoCTpPAHEHUS U
JUIMHA BOJHBL. [lonepeunsie n

N3ydenue oOpa3zoBaHus U
pacmpocTpaHEHHS MONEPEIHBIX U
MIPO/IOJIbHBIX BOJIH.

HaGmronenue otpaxeHus

47



denepanpuas padbouas nmporpamma | dusuka. 10-11 kimaccer (6a30BbIii YPOBEHD)

MPOJIOJIbHBIE BOJIHBI.
HNuTepdepenuns u audppakuus
MEXaHWYECKUX BOJIH.

3Byk. CKOpOoCTh 3ByKa. [ pOMKOCTh
3Byka. Bricota Tona. Tem0Op 3ByKa.
DJIEKTPOMArHUTHBIC BOJIHBI.
VYcnoBus n3ny4yeHus
AJIEKTPOMArHUTHBIX BOJIH. B3aumuas
OopHeHTaIus BeKTOpoB E, B,

V B 3JIEKTPOMAarHUTHOU BOJIHE.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)KeHHE, MPEJIOMJIICHUE,
noJisipu3anus, Audpaxius,
uHTeppepenuns. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMarHUTHHIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUOMTBI pAAUOCBS3U U
TeneBuieHus. Paqnonokanus.
DNEeKTPOMArHUTHOE 3arpsi3HEHUE
OKpYKarollen Cpebl.

TexHU4eCKHne yCTpOUCTBA U
MPaKTHYECKOE TPUMEHEHHE:
MY3bIKQJIbHbIE HHCTPYMEHTBHI,
YJIbTPa3BYKOBAsl TMAarHOCTHUKA

B TEXHUKE U MEAUIIMHE, pajaap,

U TIpEJIOMJICHUSI, UHTEPPEPEHIINH U
Tu(pakuy MEXaHUYECKUX BOJIH.
Hab6mronenue cBsizu TpOMKOCTH 3BYyKa U
BBICOTBI TOHA C aMILTATYJ0N 1
YaCTOTOM KoJieOaHMil, 3BYKOBOTO
pe30oHaHca.

HccnenoBanue cBONUCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MIPEJIOMIICHHE, NOJISIPU3ALIUS,
nudpakiys, “HTepPepeHITus.
N3ydeHune ycioBur U3ITy4ECHUS
3JIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTalu BekTopos E, B,

V B 2JIGKTPOMAarHUTHOM BOJIHE.
N3y4yeHnne npuMeHeHNs
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsiCHEHNE IPUHITUATIOB ICUCTBUS U
yCIIOBUI 6€30MacHOro NpUMEHEHUS
MY3bIKAJIbHBIX UHCTPYMEHTOB,
YJIbTPa3BYKOBOU JUArHOCTUKU

B TEXHUKE U MEJUIIMHE, pajapa,
paguonpuéMHUKA, TEIIEBU30DA,
aHTeHHbl, Tenegona, CBY-neun.
Penienune pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOI HAa N3Y4YEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMMCHIBAIOIINE

48



denepanpuas padbouas nmporpamma | dusuka. 10-11 kimaccer (6a30BbIii YPOBEHD)

paavoNpUEMHUK, TEIEBU30D,
aHTeHHa, renedon, CBU-neup

pacnpocTpaHEHUE MEXaHUYECKHUX U
3JEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTHM JIJIsl TOKCKA,
CTPYKTYPHPOBaHUs, MHTEPIPETALUN U
IpeJiCTaBlIeHUs UHPOpMaUU

IIPY NOATOTOBKE COOOILIEHUI

00 HCTONIb30BAHUU IIEKTPOMATHUTHBIX
BOJIH B TEXHUKE.

VYyactue B nuckyccuu

00 3JIEKTPOMArHUTHOM 3arpsi3HEHUHN
OKPYKaIOIIEH CPEIbL.

Pa6ora B rpynnax npu riaHupOBaHUH,
IIPOBEJICHNU U MHTEPHpETALUN
PE3yNbTATOB ONBITOB U aHAIU3E
JOTIOJTHUTENIbHBIX NCTOYHUKOB
uH(dOpMaIK TI0 TeEME

2.3

Onrtuka

10

['eomerprueckas onTuka.
[IpsiMonMHENHOE PACIPOCTPAHEHUE
CBETa B OJHOPOAHOM cpexne. JIyu
cBeTa. TOUeUHbI UCTOYHUK CBETA.
OTtpaxxeHue cBeTa. 3aKOHBI
oTpaxeHus ceta. [locrpoenne
M300paKEHUH B IJIOCKOM 3€pKaje.
[Ipenomiienne cBera. 3aKOHbI
npesioMJieHUs cBeTa. AOCOTIOTHBIN
nokasareJb npesomieHus. [lomHoe

N3yuenue sBiaeHUs TTOJHOTO
BHYTPEHHEI' O OTPAXKEHHUS, ET0
IIPUMEHEHUS B CBETOBO/IE.

N3ydeHune mojerne MUKPOCKONa,
TEJIECKOIIA.

[lony4yeHue criekTpa ¢ IIOMOILbIO
MPU3MBI U TUPPAKIUOHHON PEIIETKH.
N3mepenune nokasaress npeaoMIeHUs
CTEKJIa.

HccnenoBanue CBONCTB N300payKeHUN
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BHYTPECHHEE OTPAKECHUE.
[IpenenbHbIN yromi MmoJHoro
BHYTPEHHET'0 OTPaKEHUS.
Jucnepcus ceera. CI0OXKHBIA COCTaB
Oemnoro csera. LIBer.

Cobuparoliiie 1 paccenBaroIIre
nvH3bl. ToHkas nuH3a. POKyCHOE
paccTOsIHUE U ONTUYECKas CHUJIa
TOHKOM JMH3bL. [locTpoeHue
n300pakeHr B COOMPAOIINX U
pacceuBaromux JmH3ax. opmyna
TOHKOU JINH3BI. Y BEJIMYCHUE,
JaBaeMo¢e JTMH30MH.

[Ipenensr npuMEeHUMOCTH
F€OMETPUYECKON ONTHUKH.

Bonnoras ontuka. IaTepdepenus
cBeta. KorepeHTHbIC HICTOYHUKH.

VY cnoBus HaOIOIEHUST MAKCUMYMOB
1 MUHUMYMOB

B UHTEP(DHEPEHIIMOHHONW KapTHUHE

OT JBYX CMH(A3HBIX KOT€PEHTHBIX
HCTOYHHMKOB.

Hudpakius ceera. [{udpaxironnas
peméTka. Y ciioBre HabIoAeHUS
TJIABHBIX MAKCUMYMOB TP NaJICHUN
MOHOXPOMAaTHUYECKOTO CBETa

Ha TU(PPAKITUOHHYIO PEIIETKY.

B JINH3aX.

OOBbsiCHEHNE PUHIUIIOB ACUCTBUS U
yCIIOBUI 0€30MacHOro MpUMEHEHUS
OYKOB, JyTibl, (hOTOAMNIApATa,
IPOEKIIMOHHOTO anmnapara,
MUKPOCKOIa, TEIECKONa, BOJJOKOHHON
OINTUKH, TU(PAKITUOHHON PEIIETKH,
MOJISIPOUA.

Pewrenune pacu€THpIX 3a7a4 ¢ IBHO
3aJJaHHOW (PU3UIECKON MOJCIBIO

C HCIMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (HhOpMYJI TEOMETPUUYECKON ONTHKHU.
[TocTpoenue u onucanue U300paxeHus,
CO3/1aBa€MOr0 INIOCKUM 3€PKaJIoM,
TOHKOM JIMH30M.

Paccmorpenue nipeneinnos
IPUMEHUMOCTH T€OMETPUUECKOM
OMNTHKHU.

Pacnio3naBanue pu3NUECKUX SIBICHUN
B ONIBITaX U OKPYKAIOIIEH )KU3HHU:
MPSAMOJIMHENHOE PACIPOCTPAHEHUE
CBETa, OTPAXEHUE, MPEIOMIICHHUE,
uHTepPepeHuns, Tuppakius u
NOJIIPU3alysl CBETA, JUCIIEPCHSI CBETA.
N3yueHue ycnoBuil HAOMIOAEHUSA
MaKCUMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTUHE
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[lonspusanus ceera.

TexHU4eCKHne yCTpOMCTBA U
MIPaKTUYECKOE MPUMEHEHUE:

OYKH, JIyTa, (hoToarnmapar,
MMPOEKIIMOHHBIN anmnapar,
MHKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OINTHKA, AU(PPAKIIMOHHAS PEIIETKA,
TIOJISIPOU LT

OT JIBYX CUH(a3HBIX KOT€PEHTHBIX
MCTOYHUKOB.

VY cnoBue HaOMIOICHUS TTIAaBHBIX
MaKCUMYMOB MIpH MaIeHUH
MOHOXPOMAaTHYECKOI'O CBETA

Ha TU(PPAKITUOHHYIO PEHIETKY.
AHanmu3 ONTHYECKUX SBJIECHUI

C MCIOJIb30BAHUEM 3aKOHOB: 3aKOH
IPSIMOJIMHENHOTO PACIIPOCTPAHEHUS
CBETAa, 3aKOHBI OTPAXKECHUS CBETA,
3aKOHBI IPEJIOMJICHHSI CBETA.
Onucanue ONTHYECKUX SBJICHUI

C MCMOJIb30BaHUEM (PU3HYECKHUX
BEJIMYHUH: (DOKYCHOE PacCTOSHUE U
ONTHYECKAs CUJIA JIMH3BI

Hroro no pasnenry

24

Pa3znen 3. OcHOBBI crIeMAJIBLHOM TEOPUH OTHOCUTENBLHOCTH (Haee — CTO)

3.1

OCHOBBI celaIbLHON
TEOpUH
OTHOCUTEJILHOCTH

4

['panuLBI MPUMEHUMOCTH
KJIACCUYECKON MEXAHUKHU.
[Toctynarel cienquaIbHOW TEOPUHU
OTHOCUTEJIbHOCTH: HHBAPUAHTHOCTh
MOZYJISI CKOPOCTH CBETa B BAKYyME,
IIPUHIIUIT OTHOCUTEIBHOCTH
OUHIITENHA.

OTHOCUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILCHUE JJIUHBL.

Pemenne kauyecTBEHHBIX 3a1a9

C OMOPOM HAa U3YyYEHHBIE MOCTYJIATHI
CTO.

Hcnonb3oBanue nHPOPMAITMOHHBIX
TEXHOJIOTUM sl TIOUCKa,
CTPYKTYPHPOBAHUS, MHTEPIPETAITNN U
npecTaBlIeHUs HHPOpMAIUU TIPH
MOATOTOBKE COOOIIECHUI O TpaHUIlaxX
IIPUMEHMMOCTH KJIACCUYECKOU
MexaHuKku 1 ocHoBax CTO
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DOHEPrusi U UMITYJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b MaccChl C DHEPTUEU U
UMITYJIbCOM PEISITUBUCTCKON
YacCTHULIbl. DHEPTHUsI IOKOSI

Hroro no pasnenry

Pasznen 4. KBantoBasi puzuka

4.1

DeMeHThI KBAHTOBOM
OITUKHU

®otonbl. Popmyna [Inanka ces3u
HEpruu (POTOHA C €r0 YaCTOTOM.
DHeprusi U uUMIyiasc (HoToHa.
OTKpBITHE U UCCIIEIOBAHUE
dbotoaddexra. OmbITHI

A.T". CroneroBa. 3aKOHBI
dbotorddekra. YpaBHeHUe
Oiinmreiina aa Gorodddexra.

«KpacHas rpanuia» ¢pororddexra.

JlaBnenue cBeta. ONBITHI

[LH. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.
TexHn4eckue yCTpoucTBa u
MPaKTUYECKOE TPUMEHCHHE:
dboTornemeHT, PoToaaTIHK,
COJIHEYHast ObaTapesi, CBETOANO/

Hab6monenue pororddexra

Ha YCTAHOBKE C IIMHKOBOH MJIACTUHOM.
HccnenoBanre 3aKOHOB BHEIIHETO
dbotordpdekra.

OOBbsicHEeHUE OCHOBHBIX PUHIUIIOB
NEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKMX Kak: OTOdJIEMEHT, (POTO/IATUUK,
COJIHEeuYHasi barapesi, CBeTOANOM; U
YCIOBHI MX 0€30MacCHOT0 MPUMEHEHUS
B IIPAKTUYECKOMN JKU3HU.

Pemenne pacu€THbIX 33a4 € SIBHO
3a7JaHHON (PU3UYECKON MOEIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GopMYyJ KBaHTOBOW ONTHKHU.
Pemmenne kaueCTBEHHBIX 33124

C OIOPOW HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOI ONTHKHU.
Pacnio3znaBanue pu3nueckux sBIeHUN
B y4EOHBIX OIBITaX:
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dotornekTpuueckuit 3 heKT, CBETOBOE
TaBJICHHE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SBJICHUH U TIPOLIECCOB

C UCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYMH: CKOPOCTH JICKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI U YACTOTa CBETA,
HHEPrUs U UMITYJbC (OTOHA

4.2

CrtpoeHue aToma

Mopnens atoma TomcoHa. OnbIThI
Pesepdopaa mo paccessHuio
a-yacrtull. [lmanerapHas Mmoaenb
aroma. [locrynarsl bopa.
N3nyuenue u norioiieHrne OTOHOB
IIpU MIEPEXOAE aTOMa C OJTHOTO
YPOBHS SHEPIUU HA Apyrou. Bubl
cnekTpoB. CEKTp ypOBHEN IHEPTUH
aToma BOAOpOJA.

BomnHoBbIE cBoMicTBa yacThll. BoHEI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM J1yaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE
U3IIy4ECHUE.

TexHuueckue ycTpoucTBa U
[IPAKTUYECKOE ITPUMEHEHHUE:
CIIEKTpaJIbHBIN aHAJIN3
(CIEKTPOCKOIT), JI1a3ep, KBAHTOBBIN
KOMIIBIOTED

N3ydyenue mojaenu onbita Pesepdopra.
[IpoBeneHne skCnepuMeHTa

10 HaOJIIOJIEHUIO JIMHEHYaTOro CIeKTpa.
Onenka abCOIIOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEPEHUI (PU3HUUECKUX
BEJIMYMH.

N3ydyenune monenu aroma: TomMcoHa,
IIJJaHETAPHOW MOJIETN aTOMa, MOJIENIN
aroMa bopa.

N3ydyeHune criekTpa ypoOBHENW SHEPTUU
atoma Bojaopoaa. O0bsicHEeHUE
IIPUHLINATIOB IEUCTBUS U YCIIOBUHI
0€30MMacHOr0 MPUMEHEHUS
CIIEKTPOCKOIIa, JIa3epa, KBAHTOBOI'O
KOMIIBIOTEPA.

Pemrenne kauecTBEHHBIX 3a1a4

C OIIOPOM HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pr3HUEcKue
ABJICHUS 110 TeMe «CTPOCHUE aTOMay.
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PacnioznaBanue Gpuanyeckux sBICHUIM
B YUEOHBIX OMBITaX: BOSHUKHOBEHUE
JIMHENYATOr O CIIEKTPA U3TYYCHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB U
SIBJIEHUM C UCIIOJIb30BAHUEM
nocrynaroB bopa

4.3

ATOMHOE S7IpO

DKCIEPUMEHTHI, I0KA3bIBAIOIINE
CJIO)KHOCTh CTPOCHUS sI/Ipa.
OTKpBITHE PATMOAKTUBHOCTH.
Omnsitel Pezepdopa mo
OIpE/ICNICHUIO COCTaBa
PaOAKTUBHOTO U3TyYEHUSI.
CoiicTBa anba-, 6era-,
ramMmma-u3nydeHus. Bivsane
PaaMOAKTUBHOCTH Ha JKHBBIC
OpPTaHHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyknonnas monens sapa
["eitzenOepra-lBaneHko.

3apsin siapa. MaccoBoe 4ncIio sapa.

N3oTorsL.
Anba-pacnan. DIeKTPOHHBINA U

MO3UTPOHHBIN OeTa-pacnaa. ['amma-
M3JIy4yeHHE. 3aKOH PaIMOAKTUBHOTO

pacraza.
DHeprusi CBs3M HYKJIOHOB B SIJE.
SlnepHble cUIIbL.

N3y4yeHne SKCIEpuMEHTOB,
JTIOKa3bIBAIOIIHNX CIOXKHOCTh CTPOCHUS
aTOMHOTO Spa.

HccnenoBanre TpEKOB 4acTHI

(110 TOTOBBIM (poTOrpadusim).
N3ydyeHue saiepHbIX CUJl, SIAECPHBIX
peaKunil CUHTE3a U pacnaja,
TEPMOSJIEPHOTO CUHTE3A.

N3yuenne HyKJIOHHOW MOAENH siapa
[eitzenOepra-MBaneHko.

OOBbsicHEHHUE YCTPOICTBA U
MPUMEHEHUS JO3UMETPA, KaMephI
Buiibcona, siaepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJTy4YEHHbIE 3HAHUS, B T.4. O 3aps/ie
Y MAaCCOBOM YHCJIE SA]Ipa.
PacnioznaBanue Gpu3nueckux SIBICHUIM
B YUEOHBIX OMBITAX U B OKPYXKAIOIIEH
YKW3HU: €CTECTBEHHAs! U UICKYCCTBEHHAs
PaIMOaKTUBHOCTD.
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Hedext maccsl sapa.

Snepnsie peakiuu. [lenenue u
CUHTE3 SIAEP.

Snepsslii peakTop. TepMosaepHBIit
cunTe3. [IpobieMbl 1 TepCeKTUBbI
AIEPHOU YHEPrETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SAECPHOU
DHEPIrEeTUKH.

OnemeHTapHble YacTHIIbl. OTKpBITHE
ITO3UTPOHA.

Mertoabl HAOMIOACHUS U
pErHCTpalu 3JIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTaIbHBIE
B3auMoJIeucTBUA. ENMHCTBO
(bu3HUeCcKOl KapTUHBI MUpA.
TexHuyeckre ycTporcTBa U
MPAKTUYECKOE MPUMEHEHHUE:
NO3UMETp, Kamepa BuiibcoHa,
SJIEPHBIN peakTop, aTOMHas bomba

Omnuncanne KBaHTOBBIX SIBJICHUI U
MPOIIECCOB C UCIIOIb30BAHUEM
(bU3UYECKUX BEJIMYUH: TIEPUO/T
roJjypacrazna, SHEPrusi CBsI3U aTOMHBIX
sep, 1eeKT Macchl spa.

AHanmu3 IpoIECCOB U SIBJICHUM

C MCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AJIEKTPUUECKOTO 3apsijia, 3aKOH
COXPAHEHHUSI MACCOBOTO YUCIIA,
noctynatel bopa, 3akoH
pPaarOaKTUBHOIO pacnaja.

VYuyactue B paboTe KpPyrjoro croja
«DyHaaMEHTaIbHbIC B3aUMOICCTBHUSL.
EanHcTBO Qu3nyeckoil KapTUHBI
MHUPaY.

Hcnons3oBanue nHGOpMaImOHHbIX
TEXHOJIOTUM 715 IMOMCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALINU U
npeacTaBieHus HHGOPMAIUU NPy
MOJATOTOBKE COOOIIEHHI O TPUMECHEHUHU
3aKOHOB KBAaHTOBOW (PM3HUKHU B TEXHUKE
U TEXHOJOTUAX, YKOJOTHUSCKUX
acCIeKTax siICPHOU YIHEPreTUKHU

Hroro no pazgeny

15
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Pa3znen 5. DjieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH

5.1

JIEMEHTBI
aCTPOHOMHH U
acTpo(u3uKu

7

Drallbl pa3BUTHS aCTPOHOMHUHU.
[IpuknagHOE 1 MUPOBO33PEHUECKOE
3HaYEHWE aCTPOHOMUH.

Bun 3Bé3gnoro ne6a. Co3sesaus,
SIpKHE 3BE3/IbI, INIAHETHI, X
BUIMMOE JIBIKEHUE.

ConHeyHast cucTeMa.

Comnite. CorHEUHAs! aKTUBHOCTD.

Hctounuk 3Heprun CosHLA U 3BE3].

3BE3/1bI, UX OCHOBHBIC
XapakTepucTuku. /{narpamma
«CTIEKTPaJIbHBIN KJIACC —
CBETHUMOCTEY. 3BE3/bI TJIaBHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY ISl 3BE3]]
I'JIaBHOM IOCJIEIOBATEILHOCTH.
BuyrtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS

0 MPOUCXOXKICHUHU U SBOJIIOIUU
ComHna " 3B€311. DTanbl )KU3HU
3BE3/I.

Muneunsiit [lyre — Hamra ["anakTuka.
ITomoxxenwne n amxeHue CoaHIa

B I'anmaktuke. TUNBI TAJIaKTHK.
PanuoranakTuku u KBa3apsl.
YeEpHble IBIPHI B A/Ipax rajlakTUK.

[ToaroroBka cooOiieHn 00 dTamnax
pPa3BUTHS ACTPOHOMHUM, O TPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
aCTPOHOMHH, O METOAAX MOIYYEHHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHUU,
OTKPBITHUSIX B COBPEMEHHOU
aCTPOHOMHM.

N3y4yeHne coBpeMEHHBIX
MPEACTABIECHUN O MPOUCXOXKICHUU U
sBomonny CoNHIIA U 3BE3.
N3ydeHue TUNIOB rajnakTHK,
paarorajiakTUK U KBa3apoB.
N3ydyeHue nBuxKeHNs HEOECHBIX Te,
ABOJIIOLIMM 3BE30 U BeeneHnHol,
MPOLIECCOB, MPOUCXOIAIINX B 3BE31AX,
B 3BE3JIHBIX CUCTEMaX,

B MEKTATAKTUYECKOU CPEJIE,
MacIITaOHON CTPYKTYpbl BeeneHHoit.
OOBsicHeHue paciupeHus BeenenHoit
Ha OCHOBE 3aK0oHa Xa00:a.
[ToaroTroBka K 0OCYXICHUIO
HEPENICHHBIX TPOOJIEM aCTPOHOMMUH.
[IpoBenenue HabmOACHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUN IS OIPE/ICIICHUS
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Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa00ua.
Paz0eranue ranaktuk. Teopus
bonbioro B3peiBa. PemmkroBoe
U3ITy4EHUE.

MacmtabHas cTpyKTypa
Bcenennoin. Meraranakruka.
Hepewénnbie npodieMsl

MOJIOKEHUSI HEOECHBIX 0OBEKTOB

Ha KOHKPETHYIO AaTy: OCHOBHbBIE
co3Be3ausl CeBepHOTo MOJTyIIapus

U SIpKUE 3BE3/BL.

[IpoBeneHre HaOIIOICHUI B TEJIECKOIT
Jlynsl, niianer, Mutednoro Ilyru.
VYyacTue B IUCKYCCUU O HEPELIEHHBIX
npobiemMax acTpOHOMUU

aCTPOHOMUU
Hroro no pa3geny 7
Pa3znen 6. O6o061aro1ee NnoBTOpeHne
6.1 | O6oOmiaromiee 4 O0001IeHE ¥ CUCTEMAaTU3ALIH VYyactue B IUCKYCCHH O POJIU (PUBUKHU
MTOBTOPEHUE COJICpKaHUs pa3/IelioB Kypca Y aCTPOHOMMH B Pa3IMUHBIX cepax

«Mexanukay», «MoJekyIspHas
(bu3HKa U TEPMOJUHAMUKAY,
«QnextpoauHamukay, «Konebanus
Y BOJIHBI», «OCHOBBI ClIELIMAIBHON
TEOPUU OTHOCHUTEIBHOCTH,
«KBanroBas puznkay, « I1eMeHTHI
aCTPOHOMUU U aCTPODU3UKI.
Poinb ¢u3uku u actpoHOMUH B
AKOHOMUYECKOM, TEXHOJOTNYECKOM,
COLMATIBHOM U 3THYECKOU chepax
NEATEIIbHOCTH YEJI0BEKA, POJIb U
MeCTO (PU3UKH U ACTPOHOMHH

B COBPEMEHHOW HAYYHOU KapTUHE
MUpPa, 3HAYCHUE ONUCATEIIbHOM,

JIeSITEILHOCTH YeJIOBEKA.
[ToaroroBka cooOIIEHNI O MECTE
bu3nuecKol KapTUHBI MUpPA B PATY
COBPEMEHHBIX MPEACTABICHUN

0 MpUpPOJIE.

Brimonnenne yueOHbBIX 3a1aHWM,
JIEMOHCTPUPYIOIIMX OCBOCHUE
OCHOBHBIX MOHATHH, (PU3NIECKUX

BEJIMYMH M 3aKOHOB Kypca (U3UKHU
10-11 kmaccoB
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CHUCTEMAaTU3UPYIOLIEH,
OOBACHUTEIBHON U
MPOrHOCTUYECKON (DYHKIIMIA
busnuecKkor Teopuu, poib
(bu3HYeCcKol TeOpUH B
(bopMUpPOBaHUY NIPEICTABICHUIM
0 GU3NYIECKON KapTUHE MHUPA, MECTO
bu3znYecKoil KapTUHBI MUPa

B O0LIEM PsITy COBPEMEHHBIX
€CTeCTBEHHO-HaYUHBIX
MIPEJICTABJICHUH O PUPOJIC

Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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