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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, ipencraBieHHbIX B I'OC COO, a Takxke ¢ yaétom deaepaabHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0Opa3oBaTelibHbIE IPOTrPAMMBI.

HopmaTtuBHO-ipaBoBO€E U JOKYMEHTA/IbHOE o0ecnieyeHne 00pa3oBaTeIbHOIO Mpoiecca
VYueonsiii mman MAOY COII Ne36 r. Tomcka pa3paboTad B COOTBETCTBHH OOHOBJICHHBIMH
tpedoBanusiMu GI'OC COO, ©OIT COO.

[Tpu coctaBiieHny y4yeOHOrO IIaHa B KAYE€CTBE HOPMATUBHO — MPABOBOM OCHOBBI UCIIOJIb30BaHBI
JIOKYMEHTBI:

e ®denepanbHblii 3akoH OT 29.12.2012 No 273-d3 «0O6 obOpazoBanuu B Poccuiickoi
Denepauumn.

o @enepanbHblil 3ak0oH OT 24 ceHTs0pa 2022 r. Ne 371-03 “O BHeceHMHM H3MEHEHHIl B
®denepanbHbIi 3akoH «O0 ob6pazoBanuu B Poccuiickoit deaepannmn» u ctathio 1 denepabHOTO
3akoHa «O0 o0s3aTenbHbIX TpeboBaHusIX B Poccuiickoit @enepanuny;

e [Ipuxa3z Munnpocsemenus Poccun «O06 yTBepkaeHNH (PeiepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CPETHETO OOIIET0 0Opa30BaHUsY,
or 17 masa 2012 rona Ne413 (B penakuuu Ilpukaza Munnpocsemenuss Poccun ot 12.08.2022
Ne732);

e [Ipuxa3z MunucrepcrBa npocseuienus Poccuiickoit @enepanuu ot 18.05.2023 Ne371 «O6
yrBepxkaeHnn DenepanbHO 00pa30BaTeNbHONW MPOTPaMMBI CPEIHEr0 00mEero oOpa3oBaHUs
(3apeructpupoBanHoii Muntoctom PO ot 12.07.2023rNe74228);

e [locraHoBineHue I[J1aBHOrO TOCYIApCTBEHHOIO CaHUTApHOro Bpada Poccuiickon
Oeneparun ot 28.09.2020 Ne 28 «O6 yrBepxaenuu canutapubix npasun CIT 2.4.3648-20
«CaHUTapHO-3IINIEMUOJIOTMYECKIE TPeOOBAaHUS K OPraHU3alUsIM BOCIMTAaHUS U OOy4YeHHMS,
OT/bIXa W 0370poBlieHUs neTed u mosoaexun» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie
IIPaBHIIA...»);

e [locranoBieHune I[J1aBHOrO TOCYIAapCTBEHHOIO CaHUTAapHOro Bpada Poccuiickoin
®enepanuu ot 28 ssHBapst 2021 r. Ne 2 «O06 yTBep:k/ieHUN caHUTApHBIX IpaBui U HopMm CaunlluH
1.2.3685-21 «I'urneHnyeckrue HOPMATUBBI U TPEOOBAHUS K 0OECTIEUEHNIO O€30MMacCHOCTH U (MIJIH)
0e3BpeTHOCTH /IS YesioBeKa (haKTOPOB CPeIbl OOUTAHUS;

e [lIpukaz Munnpocseuienus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxnenun Ilopsnka
OpraHu3allil ¥  OCYIIECTBJIEHHs  OOpa30BaTeNbHOW  JEATEIBHOCTHM 1O  OCHOBHBIM
00111e00pa3oBaTeIbHBIM TIPOrpaMMaM - 00pa30BaTeIbHBIM MPOTpaMMaM Ha4daJbHOTO OOIIEero,
OCHOBHOTI'O O0ILIEro U CpeHero oouiero o0pa3oBaHus»;

e [Ipuxkaz Munnpocsemenus Poccum ot 21.09.2022 Ne 858 «O6 yTBepkIeHUU
(benepanbHOro nepeyHs yueOHUKOB, JOMYLIEHHBIX K HCIOIb30BAHUIO MPH PEeATU3alUN UMEIOIINX
roCy/IapCTBEHHYIO aKKpEIUTAIUI0 00pa30BaTeIbHBIX IPOrPaMM HA4aJIbHOTO 00IEro, OCHOBHOI'O
obmiero,  cpenHero  obmiero  oOpa3oBaHUS  OPraHM3ALMUSAMH,  OCYLIECTBISIONIMMU
0o0pa3oBaTeNbHYI0 JEeATENbHOCTh W YCTAaHOBJIEHHUS MPEAEbHOTO CpOKa HCIHOJIb30BaHUS
UCKJTIOYEHHBIX YUEOHUKOBY;

e [lpukaz Munobpuayku Poccun ot 9 urons 2016 r. Ne 699 «O0 yTBepXIeHUU MEpEeUHs
OpraHM3alyii, OCYIIECTBISIOIMIMX BbIIYCK YYEOHBIX MOCOOMH, KOTOpBIE JOIMYCKalTCA K
UCMOJNB30BAaHUIO  IPU  pealM3allud  UMEIOIIUX  TOCYJApCTBEHHYIO  aKKpeAMTAIUI0
00pa3oBaTeNbHBIX MPOTPAMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
o0pa3oBaHUY;



e Jlpukaz MuHucTepcTBa HayKu M BbIcuiero oOpaszoBaHusi Poccuiickoit ®Deneparum,
MunucrepctBa npocBemenns Poccuiickoit ®@eneparmu ot 30.06.2020 Ne 845/369 «O6
yrBepxkaeHnn  llopsinka 3adera  opraHm3anuei, OCYIIECTBISIONIEH  00pa3oBaTEIbHYIO
JeSITeIbHOCTb, PE3YJIbTATOB OCBOCHUS 00YYaIOLIMMHUCS YU€OHBIX IIPEIMETOB, KYPCOB, TUCLIUILINH
(Momyneit), MpaKTHKH, JOTIOTHUTEIBHBIX 00pa30BaTEbHBIX MPOrpaMM B IPYTUX OpPraHU3aIMIX,
OCYILECTBIIAIOLINX 00pa30BaTEIbHYIO AEATEIbHOCTDY;

e Jlpukaz Munmnpocsemenuss Poccum ot 02.08.2022 Ne 653 «OO6 yTBepkIeHUHU
denepanbHOrO MEpeyHs AIEKTPOHHBIX O00pa30BaTEIbHBIX PECYpPCOB, JOMYHICHHBIX K
UCMOJNBb30BAaHUIO  IPU  pealM3allud  UMEIOIIUX  TOCYJApCTBEHHYIO  aKKpeAMTALUI0
00pa3oBaTeNbHBIX NPOTPaMM HAYaJIbHOrO OOIIEr0, OCHOBHOI'O OOIIEro, CpenHero OOIIero
obpazoBanus» (3apeructpupoano B Muntocte Poccuu 29.08.2022 Ne 69822);

e [lucekmo Munnpocsemenuss Poccun ot 03.03.2023 Ne 03-327 «O HampaBieHUH
uHpopmanum» (BMecte ¢ «METoAMYeCKMMH PEKOMEHIAlMAMU 10 BBEACHUIO (henepanbHbIX
OCHOBHBIX 00111€00pa30BaTEIbHBIX MPOTPAMM);

e [lucekmo Munnpocsemenus Poccun ot 16.01.2023 Ne 03-68 «O HampaBieHUH
uHpopmanum» (BMecte ¢ «MHpopmanmeini o BBeAeHHMHM  (enepanbHBIX  OCHOBHBIX
00111e00pa30BaTEIBHBIX IPOTPAMMY);

e [lucekmo Munnpocsemenuss Poccun ot 17.11.2022 Ne 03-1889 «O HampaBneHuu
uHpopmanun» (BMecte ¢ «MHDOPMAMOHHO — pPa3bSICHUTEIBHBIM IHCHBMOM 00 OCHOBHBIX
U3MEHEHUSAX, BHECEHHBIX B (hefepalibHbli TIOCyJapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHIAPT
cpeaHero o0miero o0pa3oBaHus, U OPraHU3aAIMK PA0OTHI IO €r0 BBEIICHUIO);

e [lucemo Munnpocsemenusi Poccuu ot 26 despans 2021r.Ne03-205 «O meToaudyeckux
pekoMeHaaLusax» (BMecte ¢ «MeToJuueCKUMHI PEKOMEHIALUSIMHU 110 00€CIIeYeHUIO BO3MOXKHOCTH
OCBOCHHMS OCHOBHBIX O0pa3oBaTelbHBIX TNporpamMMm oOydarommmucs S-11  kiaccoB 1o
UH/IMBUYaJIbHOMY Y4€OHOMY IUIaHY»;

e VHuBepcaJbHble KOJIU(DUKATOPHI pacHpelesi€éHHbIX [0 KjaccaM IPOBEPSEMBIX
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHOM MpOrpamMmbl IO YCIOBHUSAM
o01iero o0pa3oBaHus U HIEMEHTOB COJEPKaHUS 110 y4eOHBIM MpeIMeTaM JUIsl UCIIOJIb30BaHUs B
(denepanbHbIX U PErMOHANBHBIX MPOIEIypax OLEHKH KauecTBa 00pa30BaHUs, OJITOTOBICHHBIE
@denepanbHbIM  TOCYIapCTBEHHBIM OIOJDKETHBIM HAy4YHbIM yupexjaeHueM «®DenepanbHbIi
MHCTUTYT MNEAarornyecKkux M3MEpeHHi» M pa3MmeliéHHble Ha caifte ://fipi.ru/metodicheskaya-
kopilka/univers-kodifikatory-oko.

e Pabouas mporpamma cpeaHero oouiero oOpasoBanusi no ¢usuke s 10-11 xmaccos
oOpa3oBaTeNnbHBIX opraHuzainuii. ba3oBelii ypoBeHb (omo00peHa pemenueMm denepanbHOTO
y4eOHO-METOIMUECKOT0 O0BEAMHEHUS IO 00IIeMy 00pa3oBaHuI0, MPOoToKoa 8/2201 14.10.2022

T.)

Copnepxanue mnporpaMMbl Mo (PU3MKE HaIpaBI€HO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHun ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM GPI'OC COO k nmiuaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METarpeIMEeTHBIM
pe3ynbTaTaM OOyueHHUs, a TaKKe YYUTHIBAET HEOOXOJIMMOCTb pealu3allli MEKIPeIMETHBIX
CBsA3eM (PU3MKM C eCTeCTBEHHO-Hay4HbIMHU YyueOHBIMU IpenMeTramMu. B Hell ompenpensiorcs
OCHOBHbIE 1IeIM M3Yy4eHUs (U3MKH Ha YpOBHE CpeliHero olmiero oOpa3zoBaHUs, MJIaHUPYEMbIe
pe3ysabTaThl OCBOCHUS Kypca (PU3UKH: TMUYHOCTHBIE, METaNpeIMETHbIE, IPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma o (usmke BKIIOYAET:

® [UIAHUpYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3yIbTAThI MO rojlaM O0yUEHUs;



e cojaepxaHue yueOHoro nmpeamera «Pusmka» mo rogam o0ydeHus.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBEICTYIIAas B KAUeCTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpYXKarolleM MUpe.
HIkonbHbI Kypc (U3HKH — CHCTEMOOOPA3yIOUIMA Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUHN, H3y4aeMbIX
XUMUeH, Ouonoruel, pusnyeckoi reorpadueid u acTpoHoMuel. Mcmonb30BaHUE W aKTUBHOE
npuMeHeHHne (pU3NYecKrX 3HAHUH OMpeeIsieT XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOT Ui
B cdepe SHEpreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUANOB C
3aJJaHHBIMU CBOMCTBaMHU U JIpyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIal B JOPMUpPOBaAHUE
€CTECTBEHHO-HAYYHOW KapTHUHBI MuUpa oOydaromuxcs, B (popMHUpOBaHHE YMEHUI NPUMEHSTh
HAYYHBII METO/] TO3HAHUS IIPH BHITIOJHEHUH UMHU Y4eOHBIX HCCIIEJOBAHUM.

B ocHOBY Kypca (hu3uKH A7 ypOBHS cpeiHero o0mero oopa3oBaHus MMOJIOKEH PsIIl UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SBIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEll MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIsieTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEUIECTBE U MOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpeanosiaracT UCIoJIb30BaHUE T'YMaHUTAPHOTO
noTeHImana (GU3NIecKor HayKH, OCMBICTICHHE CBSI3U pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJIOTHUYECKUMHU MTPOOIEMaMH.

Hoes npuxnaonoil nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI 3JIEMEHTOB COJIEpKaHMUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM pallmOHaIbHOTO PUPOJIONIONIB30BAaHUS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

Crep)XHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiero odpazoBaHuUs
ABIISIOTCS (U3MUecKkue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB U TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O NPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, JJIsl ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOIX0/ B Kypce (DU3MKU pealn3yeTcs MPEexXIe BCETro 3a CUéT
OpraHu3aluy SKCIIEPUMEHTAIbHON JesTeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3MKM — 3TO HCIIOJIb30BAHHUE CHUCTEMBI (POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M
1ab0paTOPHBIX pabOT, KOTOpPhIE B Mporpamme Mo (Qu3nke OOBEAUHEHBI B OOUIUN CIHCOK
YUYEHHUYECKUX MPAaKTUUYEeCKUX padoT. BrlaeneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
IPOBOJIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMH 00pa3oBaTeIbHOIro
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH TJIaHUPOBAHUS U OCHaleHus kabunera ¢usuku. [Ipu sTOoM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMHCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TIOCTAaHOBKY ONBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUIIOTES.

bonbiroe BHUMaHKE yAENsSeTCs PELICHUI0 pacu€THBIX UM KadeCTBEHHbIX 3an1ad. [Ipu saTom
JUTSL pacYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml € SBHO 33JaHHOM (pU3MUECKON MOJENbIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3Jielia Kypca,



TaK M HHTETPUPYS 3HAHMS W3 pa3HbIX pas3aesioB. JlId KaueCTBEHHBIX 3a1ad MNPUOPUTETOM
SBIISIOTCS 3aJlaHusl Ha OOBSCHEHWE TMPOTEeKaHWs (PU3MYECKHX SBICHHA W TPOIECCOB B
OKpY’Kalolen >Ku3HHU, TpeOyromue BbIOOpa (pU3MUecKod MOAETH A CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO k MarepuaqIbHO-TEXHHYECKOMY
obecrieyeHnI0 yueOHOro mporiecca 0a30BbIi ypOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOrO KaOuHeTa (PU3MKHU WM B YCIOBHAX
MHTETPUPOBAHHOTO KabOMHETa MPEeIMETOB €CTeCTBEHHO-HAy4yHOro Iukia. B xabunere dusmku
JIOJKHO OBITH HeoOxoauMoe J1abopaTOpHOE OOOpYAOBaHUE [JIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (Gpu3nKe yaIeHHUECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ecreuyrBaeT MOCTAHOBKY MEPEYHCIEHHBIX B IpOrpaMMme Io
bu3nKe KIIOYEBBIX JEMOHCTpAIMil AJsi HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
IMIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMECHCHHIA.

JlaGopaTtopHoe 00OpYyHAOBaHUE ISl YYCHHUECKUX MPAKTHUECKUX padboT Gopmupyercs B
BUJIC TEMaTHYECKHX KOMILUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BHUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

e (QopmupoBaHuEe HHTEpeca U CTpPEeMJICHHS OOydyaroUMXcsd K HaydHOMY H3YYEHHUIO

MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABICHHA O HAYYHOM METOAE TMO3HaHWs ¥ (OPMHPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3ylibTaTa U3yuyeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMEHUN OOBSACHATH SBJICHUSI C UCMOJIb30BaHNEM (DU3HUECKUX 3HAHUHN U
Hay4YHBIX JI0Ka3aTEIbCTB;

e (QopmupoBaHuE TPEACTABICHUN O ponu (PU3MKHU A Pa3BUTHUSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUM.

JlocTuxkenune 3TUX Iiesiell oOecredrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce

U3y4eHHs Kypca GU3MKH Ha YpPOBHE CpeHEero o01iero o0pa3oBaHus:

e puoOpeTeHrne CUCTEMBl 3HaHUN 00 O0IMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJIEKYISAPHYIO0 (PU3UKY, TEKTPOIUHAMUKY, KBAHTOBYIO
(bU3KKY U DTIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHHE YMEHHH MPUMEHITh TEOPETHUYECKUE 3HaHUS M OOBSICHEHUS
buznyecKkux SBJICHWA B TPUPOJE U A TNPUHATHS TMPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB peIICHUS pa3IMyHBIX 3a7ady C SBHO 3aJaHHOM (u3nueckon
MOJIeJIbI0, 3a/1a4, TIOPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3AaHNe (PU3NUECKON MOJIEIH,
aJIEKBaTHOW YCJIOBHUAM 3a]1a4U;

e TIOHMMaHUE (PU3NYECKUX OCHOB M TPHUHIIUIOB JCHCTBUS TEXHUYECKHX YCTPOWUCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA HA OKPYKAIOLLYIO CPELY;

® OBJAJICHHE METOJAMH CaMOCTOSITENIbHOIO TUIAHUPOBAHUSA U NPOBENEHUS (PUBNYECKUX
DKCMIEPUMEHTOB, AaHallu3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeCHUS
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YybTaTa;



® CO3JaHHUE YCIOBHUM I PA3BUTHUs YMEHUHN NPOCKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON
NESITETbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha YpPOBHE CpenHEro odmiero oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gpusmke nepeyeHb JabopaTOPHBIX U MPAKTUYECKUX paboOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BbIOOp MpoBeAeHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®dusnka — Hayka o mnpupone. Hayuneie MeToabl MO3HAHUS OKpYyXkaroiiero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (usnueckux siBjaeHuid U npoieccoB. Hayunesle runores3sl. Ousnueckue
3aKOHBI U TEOpUH. | paHHIIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpyHITMI COOTBETCTBHS.
Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHanoroBble U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBuKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH cUCTeMbl KoopauHar. ClloKeHHEe NepeMelleHui U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe naBmxeHue. J[[BUkeHHE MarepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTS, IMHEIHAs cKopocTh. [lepnon u yactora
oOpaiueHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHU4eCKHEe YCTPOUCTBA U TPAKTUUECKOE PUMEHEHHE: CIIUIOMETD, JBUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHbBIE TIEPEeIayun.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS] KHHEMAaTHYECKUX XapaKTEPUCTHUK JABUKECHUSI.

[Tpeobpa3zoBanre ABMKEHUN € UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

HampaBnenue ckopocTy npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yyeHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXIY YTSIMU, POMACHHBIMH TEJIOM 3a MOCJIEI0BATEIbHbIE
paBHbIE MPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XCHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yuenue aBuxeHus teaa, OpoIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHocTH ["anunes. [lepBoiil 3akoH HeroToHa. IHEpLManbHble CUCTEMBI
OTCYETA.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cuil. Btopoit 3akon HeroTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH HproTOHA [71s1 MatepralibHbIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenusi. Cyxoe tpenue. Cuna
TPEHHSI CKOJIbKEHHS U cwia TpeHus nokos. Koaddumment tpenus. Cuna cOonpoTUBICHUS TIPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIU rase.

[ToctynarensHoOe U BpalaTeiabHOE ABM)KEHHUE aOCONIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpauieHus. [limeuo cuitbl. Y ciioBUst paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHUE: MOAIIMIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HesecomocTs. Bec Tena npu yCcKOpeHHOM NOIbEME U TaJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHue ABMKEeHUS OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akoHbl COXpaneHUusn 6 MexaHuKe

Nmritynsc MaTtepuaabHOM TOYKH (TeJa), CACTEMbBI MaTepUaIbHBIX ToUeK. VIMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHECHHS UMITYyJbca. PeakTHBHOE IBUKEHUE.

PaGora cubl. MOIIHOCTH CHITBI.

Kunerndeckasi sHeprus MaTepuaibHOW TOYKH. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTHH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas SHEPTrHs yIpyro AeopMUPOBAHHOMN NMPY>KUHBI.
[ToTeHnnanbHas SHEPTUS TeNNa BOIH3U TOBEPXHOCTH 3EMITH.

[ToTeHnnanpHbBle M HEMOTEHIMANbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTHUH.



Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexox moTeHIMATBLHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHune aOCONIOTHO HEYNpPYyroro yzaapa C IMOMOLIbI JABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue CBsi3M pabOTHI CHJIIBI ¢ M3MEHEHHEM MEXaHHMUYECKOW SHEpruM Teja Ha
IIPUMEpE PaCTSHKCHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe asmxenue. uddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHHsI Ta30B, KUAKOCTEH U TBEPABIX TNl U 0OBSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHYECKOM TEOpUHu
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHUYECKON SHepruu
TEIJIOBOTO JABMKEHMS yacTull ra3a. [lIkama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpeneeBa—Knaneiipona. 3akon [ansToHa. M3omporeccsl B MACAIBHOM Ta3e ¢ NOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe MNpenCcTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHU4eCKHe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE BelIecTBa, (oTorpaguu MOJEKY
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JIBH)KEHUSI.

Mognens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HILTIOCTPUPYIOIIast IPUPOTY TABJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHssS SHEprus 0lHOAaTOMHOTO
UJeaIbHOIO ra3a. Busl Teronepenayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEII0EMKOCTB BellecTBa. KoMuecTBO TEIIOTHI IPU TEIUIONEpe1ade.



[Tonsitue 00 amgmabatHOoM mporecce. IlepBbiii 3akoH TepMmoauHaMHKW. [IpuMmeHeHHE
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepMoarHaMuku. HeoOpaTHMOCTh IPOIIECCOB B MIPUPOJIE.

TemoBeie MamuHbL. [IpuHIUIIBL [EHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeIIOBBIX MammurHax. KoaddunueHT monesnoro aerctBus TerioBoi Mamuuel. [{ukn KapHo u ero
KO3(PPHUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpoilcTBAa M MPAKTUYECKOE IMPUMEHEHUE: [BUTaTellb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TIOJ] AEWCTBUEM CKATOT0 BO3/yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTéM TpeHHUs
(BUICOIEMOHCTpALIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemIepaTypsl) Tela Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazosvie nepexoont

[Tapoo6pa3oBanue u koHAeHCalus. Vicnapenue u kunenue. AOCOIIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTH BO3Ayxa. HacelmeHHbl map. YaenpHas TeruioTa mapooOpa3oBaHUsA. 3aBUCUMOCTH
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas

TeruioTa miasneHus. Cyonumanms.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICHXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUSA COBPEMCHHBIX MAaTCPHUATIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
W HAHOTCXHOJOI'NH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHamMuka

Tema 1. Dnexmpocmamuka

OnexTpuzauuss Tel. OJEKTpUUYeCKUd 3apsia. /JIBa BHIA DIJIEKTPUUECKHUX 3aps/IoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  37I€KTpUYecKH — 3aps.
Onektpuueckoe mone. Hanpsok€HHocTh anekTpuueckoro mois. [lpuHumn cynepno3unuu
IEKTPUYECKUX MTOJIEN. JIMHNN HANPSKEHHOCTH AIIEKTPUUECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorenuunan. Paznocts notenmanos. [IpoBoaHuku
U IU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. [JusdnekTpudeckasi MpOHUIIAEMOCTb.



OnekTpoéMKocTh. KonaeHcaTtop. DJIEKTpOEMKOCTh IIOCKOTO KOHJAEHCAToOpa. DHEPTHs
3apsKEHHOT0 KOHEHCATOPA.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETD,
JNEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE DJIEKTPOIPHUOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEL.

IIpoBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTH4ecKast 3allnTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOI0 KOHJAEHCATOpa OT IUIOIIA/IN IIACTHH, PACCTOSHUS
MEXy HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunpix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMma 11
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DOneKTpOHHask MPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEeKTpUYECKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

DneKTpruuecKkuil Tok B ra3zax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTENbHBIN pa3psaa. MoiaHuUS.
ITna3zma.

TexHHnuecKkue yCTpoiCTBa U MPAKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTelIbHble MPHOOPHI, 3IEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAKYyMHBIH  JHOJA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Jlemoncmpayuu

W3MmepeHue cuibl TOKa U HaIIPSHKEHHUS.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHUE POBOIHUKOB.

[Ipsimoe uM3MepeHne 3IeKTpoABMKYLIEH cuibl. KOopoTkoe 3amblkaHHE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.



3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepeHue aIeKTpOoABMIKYILEN CHIIbI MICTOYHUKA TOKA ¥ €0 BHYTPEHHETO COIPOTUBIICHHUS.

HaGnronenue anexrpoinusa.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nonwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMSL:
sBIICHUE, Hay4YHbIA (pakT, rumore3a, Qu3uUeckas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, TMHeHast GyHKIMs, mapadoia, runepooa,
uXx rpaduky U cBOICTBa, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTaHI€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl U HMX MPOEKUUU HAa OCHU KOOpPAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, muddysus, ocMoC, TeII00OMEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEaul, TEMJIOBOE PAaBHOBECUE), IIEKTPUUECKUE SIBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKUE
CBOWCTBA METAJIJIOB, 3JIEKTPOJIUTUYECKAS IUCCOLUAIINS, TaJbBAaHHKA.

l'eocpaghus: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHNUE IBUKEHUHN C MCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, WCIOJIb30BAHUWE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOH
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, JJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop marautHONM MHAYKUMH. [IpUHIMI Cynepno3uuy MarHUTHBIX MOJIeH. JIMNHUY MarHUTHOU
uHayKuuu. KapTuHa aMHUi MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

MarauTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTWHa JNWHHMM MHAYKIMH MarHUTHOTO ITOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHMKA M 3aAMKHYTOI'O KOJBLEBOI'O NMPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib M HalpaBJICHHE.



Cuna JlopeHma, €€ MOIy/lb UM HampaBlieHWE. J[BUXKEHHE 3apsyKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SIBneHue ayeKTpOMarHuTHOM WHAYKIMHM. [IOTOK BEKTOpa MAarHUTHOM MHIYKLHH.
DIIEKTPOABUKYILAsA CHUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

BuxpeBoe siekTpuueckoe IMoje. DNEKTPOJBMXKYIIas Cuia WHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHOyKTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.

DHeprusi MarHuTHOT'O MOJIsl KATYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOJABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMK MarHUTHOTO TOJIS.

B3aumozeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYILEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IIOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUSI TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pazpnen 5. KoneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, uactora, amrmumrtyna U ¢asza kosnebaHuil. IlpyKUHHBIH MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kojebanuil. [IpeBpaliieHue s3nepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebarenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HUACATBHOM
KoJIeOaTeIbHOM KOHTYype. AHANOTHs MEXJy MEXaHWYeCKMMH M 3JIeKTPOMAarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACATBHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIE MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMs.

IlepemenHbIil TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemsaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOACTBE 3JEKTpodHepruu. KynbTypa wucnonap3oBaHus
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM )KU3HU.



TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: JJIEKTPHUYECKUM 3BOHOK,
reHepaTop NePEeMEHHOr0 TOKa, TMHUU AJIeKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTeNnbHOM CUCTeMbI (IPYKUHHBIN WM MaTeMaTUYeCKUN
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHuu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKM HHIYKTUBHOCTU U
KOHJICHCATOPA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCMMOCTH MIEPUOA MAJIBIX KOJeOaHH rpy3a Ha HUTH OT JUTMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue MepeMEHHOrO TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbsLE 60IHbL

Mexanudeckue BOJIHBI, ycloBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W JjuuHA BOJHBEL [lomepeuHnble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpaXeHHe, TpeJoMJieHue, Tnoyspusanus, audpakuus, uHrepdepenius. CKOpoCTh
ANEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHU4ecKkue yCTpOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue otpaxxeHus U MpeIOMIICHUST MEXaHUIECKUX BOJIH.

Hab6monenue nuatepdepeHnu u AuGpaKkiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIUTYIOH W YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIUs.

Tema 3. Onmuxa



I'eomeTpuyeckas ontuka. [IpsmonnHeliHOE pacipoCTpaHEHHE CBETA B OJTHOPOJHOM Cpee.
JIyd cBera. ToueuyHBI HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKkOHbI IMpeIOMIICHUS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIA yroja MOJHOTO BHYTPEHHEIO
OTPaXKEHUS.

Hucniepcus cBera. CiioxkHbIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue W pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKOW JInH3BL. [locTpoeHue n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEJIMUYCHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpakuumonnas pemérka. YcioBue HaOMIOACHHUS —TJIAaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHu4yeckne yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHHE, OTPaKEHHUE M IperomiieHue cBeta. Onruueckue
IpUOOPHI.

[TonHOE BHYTpeHHEe oTpakeHrue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHUN B JTMH3aX.

Mopenn MEUKpOCKOIa, TEJIECKOIIA.

Habmtonenue nntepdepeHnnn cera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nonsipuszamnuu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne mokazaresnst mpeioMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Habmronenue nucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl TPUMEHUMOCTH KJIaCCHUUECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JIJTUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISTUBUCTCKOM YaCTULIbl. DHEPIHs TOKOSI.



Pazgen 7. KBanroBas ¢usuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.

OtkpeiTue u wucciaenoBanne Goroadpdexkra. Omnbitet A. I. CronmeroBa. 3aKoHBI
doroaddekra. YpaBuenue Ditnmreitna s pororddekra. «KpacHas rpanuna» Gorosdpdexra.

Hasnenue ceera. Onbrtsel [1. H. JIeGenera.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuuyeckue yCTpoOiiCTBa M NpaKTHUECKOe NpuUMeHeHHe: (poTodnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnuto o -uactuu. IlnanerapHas
mogens atoMa. Iloctymarer bopa. Vsnydenne u mornomeHnue GOTOHOB IPU NEpexoje aToMa ¢
OJIHOTO YPOBHS HEpIruu Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

Bonnoseie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBIM AaHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX CIEKTPOB U3ITYUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOLINE CI0KHOCTh CTPOEHUS sApa. OTKpBITHE PalHOaKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnto cocraBa paanoakTUBHOro u3nnydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue paInoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykmonHas monens siapa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe yucino sapa. M30Tomnst.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnana. ['aMmma-usznyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegexT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  SAACPHON
SHEPTreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIEPHON SHEPTETUKH.

OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

MeToapb! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

@®yHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO (hr3nyeckoil KapTHHBI MHpa.



TexHUuYecKkrne yCTpPOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TO3UMETpP, kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoOa.

Llemoncmpayuu

CuéTurK MOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

OTanbl pa3BUTHs acTpoHOMUH. [[prKkiiaqHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMMUH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKkue 3BE3/bI, IIAHETHI, KX BUIMUMOE ABHKCHUE.

CosiHeuHas cucrema.

Counnine. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J{uarpaMma «CreKTpajdbHbIA KIacC — CBETUMOCTbY». 3BE3/IbI IJTABHOM
IOCIICIOBATEIIBHOCTH.  3aBHCUMOCTh  «Macca — CBETHUMOCTB» JJIS  3BE3]  TJIABHOH
nocJieIoBaTeIbHOCTH. BHyTpenHnee ctpoenue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0XKACHUH U 3BOJoIMU CoJiHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3Mku U acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAbHON U
ATUYECKOH chepax nesTeTLbHOCTH YEJIOBEKa, POJIb K MECTO (PU3UKH U aCTPOHOMUHU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpaA, posib (U3HUECKOH Teopuu B (OPMUPOBAHUU MPEACTABIECHUN O
buznyecKoil KapTUHE MUpPa, MECTO (PU3NYECKO KapTHUHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUMN O MPUPOJIE.

Me:xnpeameTHblie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCyIecTBISETCS C YYETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO TMO3HAHUS:
SBJICHWE, HAy4yHbIH (akT, TUmore3a, (U3MYECKas BEIMYMHA, 3aKOH, TeOpus, HaOIIOJCHHE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIUU: CHUHYC,
KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJEMEHTAPHBIX (YHKIIWH,
MpU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTPE/IeNIeHHE TUIOIIAIH TIIOCKUX (puryp u o0péma Ten.

buonocus: anekTpudeckue IBICHUS B )KUBOU MPUPOJIE, KoeOaTeIbHbIE IBMKCHUS B )KUBOI
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOUW MIPUPOJE, TEHCTBUE paraIlii Ha )KHUBBIE OPTaHU3MBI.



Xumus: CTpOGHHME aTOMOB M MOJIEKYJN, KPHUCTaJUIM4EeCKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozus: NTUHUM DJIEKTPOIIEpEnad, T€HEPATOP IEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJIHEYHas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE cpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHUKEHHE  CIEIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOEHUs yueOHOro mnpeamera «DPHU3MKa» JOJDKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIWid, IMO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM eI TeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUHCKOro 00IEeCTBa;

NOPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPa)KTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3altu;

yYMEHHE B3aWMOJICHICTBOBaTh C COLMAIbHBIMH HMHCTUTYTaMM B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHUCKOM IpaX1TaHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO ¥ TPUHUMATh OCO3HAHHBIE PEIICHHUs, OpPUECHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:



HUHTEPEC K pa3IngHbIM chepam nmpodeccnoHaTbHOM IeITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
pean30BEIBATH COOCTBECHHBIC )KM3HCHHBIC TUIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKCHUH BCEH KHU3HU;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTHYECKHX TPOOJIeM;

IUTAHUPOBAHKE M OCYIIECTBIICHHUE ICHCTBUI B OKPYIKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS IeJIeh
YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHre OIbITa JIEATEIBHOCTH OKOJIOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUN 110 (pHU3HUKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YYCHUST (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO NESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIBbTATHI

IMo3naBaTebHbIE YHUBepPCAJIbHbIE yUeOHbIE AeiiCTBHS
Ba3oBbie jlornuecKkne AeiicTBUs:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPEICIISATH IEJIH JeATCIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHUSX;

pa3pabaThIBaTh ITUIaH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIHHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIENISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSTENbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BJIQJIETh HAYyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHITHUSIMH W METOAamMH (pU3n4ecKoin
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIBCKON M MPOCKTHOW JCSITEIHLHOCTH B 001acTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 33aa9
(bU3UYECKOTO COAepkKAHUS, TPUMEHEHHIO Pa3IMYHBIX METOI0B TO3HAHUS;

BJIQJICTh BHJIAMH JICATSIIBHOCTH TI0 TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIIHH,
PeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIIHSIX, B TOM YHCJIE IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3MpOBaTh 3ajady, BBIABUTATH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTBI JUTS J0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,



aHAJIM3UPOBATh MIOJYUEHHBIE B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KpUTHUECKHU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (pOPMyTUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BATENbHON JESITEILHOCTH, B TOM
Yucie IPU U3y4eHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJEH, NIpeIaraTb OpUrHHAIbHbIE OJXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HABBIKAMH MOJY4YEeHUs MHGOpMAIMK (HU3NYECKOTO COJACPKAHUS U3 UCTOYHHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IIOMCK, aHajiM3, CHCTEMAaTU3aLUI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM MIPEJICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHMH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 33Ja4 C COOJIIOJICHHEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU 0€3011aCHOCTH, TMTHEHBI, PECypcocOepekeH s, IPABOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (M3UYECKOTO COACPIKAaHUS B pa3IMYHBIX (opMmMaTax C y4ETOM
Ha3HauYeHUs THPOPMALIUH U 1IeJIEBOH ayTMTOPUHM, BEIOUPAst ONTUMAJIbHYIO (hOpMY MpEICTaBICHUS
U BU3yaJIHU3alUu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKHU M BO BHE-YPOUHO JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO H3J1araTb CBOI0 TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM SA3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAILHON paObOTHI,

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)XJ0T0 WICHA KOJUICKTHBA,

MPUHUMATh L€ COBMECTHOW JAESATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JIEUCTBUSA 110 €€ TOCTUIKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAENATD POJIU C YYETOM MHEHUH
Y4aCTHUKOB, OOCYXKAAaTh PE3ylbTaThl COBMECTHON PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaKJIOTO yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE NPOEKTHI, OLEHUBATh WJIEU C ITO3ULMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaIMSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusaunus:
CaMOCTOSITEIIbHO OCYIIECTBIISTh MO3HABATCIIBHYIO JCATCIHHOCTh B 00JacTH (PU3UKH U
ACTPOHOMHUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITENIBHO COCTABJIATh IUIAH PELICHHs PAacCUYETHBIX M KAYECTBEHHBIX 3a]ad, IJIaH
BBITIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 001acTU (PUZUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPO.JIb, SMOIIHOHAIbHBIH HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICJIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH €051, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npornecce nocTrkeHMs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPAMMBI 10 (PU3UKE IS
YPOBHSI CpEIHEro 0o0mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHNE MPUHUMATh OTBETCTBEHHOCTh
3a cBOE TIOBE/IEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K IMOIMOHAILHBIM U3MEHEHHSIM U MIPOSIBIIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIJICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMHU3M, UHUIIHATUBHOCTH, YMEHHUE JEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE ApPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peniaTh KOHMIUKTHL.

HHPEAMETHBIE PE3YJIbTATHI
K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:
JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHUPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B IIPAKTUYECKOU
JIeSITEeILHOCTH JIIOACH;



YUUTHIBaTh TPaHMIBI NPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MoJesel: MaTepualibHas
TOYKa, MHEepIHUalbHas cucTeMa oTcuéra, aOCOJTIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJEIH
CTPOEHHMsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA NIEKTPUUECKUHN 3aps] IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJMHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEWHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeT,
JIBYDKEHUE 110 OKPY’KHOCTH, HHEPLUS, B3aUMOAeHCTBHE Tell, U dy3us, OpOyHOBCKOE ABUKEHHE,
CTPOEHHUE KUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00BbEMA Tell IIPU HarpeBaHUU (OXJIAXKACHUN),
TEIUIOBOE pPAaBHOBECUE, HCIApEHUE, KOHJAEHCALus, IUIaBJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJy IapaMeTpaMu COCTOSHMs ra3a B H30IpoLeccax, DJIEKTpU3aluus Tejl, B3aUMOICHCTBHE
3aps0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIONIBb3YS (DM3NYECKHE BEIMYUHBI: KOOPAWHATA,
yTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, Cuja, UMILYJIbC Teja, KHHETHYeCKast
SHeprus, NOTEHLMAaJIbHAas SHEprusi, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; HpHU
ONKCAaHUM MPABUIIBHO TPAKTOBAaTh (PU3NUECKUN CMBICI UCIOIb3YEMbIX BEJIMUYMH, UX 0003HAYCHUS
U €IUHHIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE NAHHYIO (PH3MUECKYIO BEIHMUYMHY C IPYTUMHU
BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHMS, HCIIOJIB3YS
¢u3nueckue BEJMYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelIHsAs KHUHETHYecKas »SHeprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaJApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora rasza, KOX(PQHUIHMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JIBUTATENISA; IPU ONUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,
uxX OOO3HAYEHMS U E€IUHMLBI, HAXOIUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh U3yUYCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3Ys (PU3NUYECKUE BETUUMHBL AIIEKTPUUECKUM 3apsij, 3JIEKTpUYecKoe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIIOJNb3yEMbIX BEJIWYMH, WX OOO3HAUYEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUECKUE MPOLECCHl U SIBJICHUS, MCIONB3Ys (DU3MUECKHE 3aKOHBI U
OPUHIUIBL 3aKOH BcemupHoro tsrotenus, |, |l u Il 3akonsr HproToHa, 3akOH coXpaHeHHUs
MEXaHUYECKOM dHEPruu, 3aKOH COXPaHEHUs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, TIPUHIUIT
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETHUECKYIO TEOPUIO CTPOESHHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPENHEH KWHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia, 3aKkoH KynoHa, mpu 3TOM paznuyarh CIOBECHYIO (OPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIpaKeHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nn4aTrh yciaoBUsA UX O€30MaCHOTO MCIIOIB30BaHMs B TOBCEAHEBHOM KU3HU;

BBITMOJHATh JKCIIEPUMEHTHI MO HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W IPOILECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobaemy/3agady ¥ TUIOTe3y y4eOHOro SKCIIepuMeHTa, COOUpaTh YyCTAHOBKY U3 MPEAIOKEHHOTO
000py10BaHus, MPOBOAUTH OTIBIT U OPMYJIUPOBATH BHIBOJIBI;



OCYILECTBJISITh NpPSMbIE U KOCBEHHBbIE H3MEpeHMs] (DU3MUECKHX BEIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOABI OLECHKHU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCMOCTH MEKIY GDU3MUECKUMHU BEJIMYUHAMU C UCIIOJIb30BaHUEM MPSAMBIX
U3MEpEHM, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pPE3YyJbTAaThl IMOJIY4YEHHOM
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOIHI U Tpa)UKOB, JENIaTh BEIBOJIBI IO pe3yJbTaTaM
UCCIIEIOBAHUSI,

coOnrofarh mpaBuia O€30MacHOrO TpyAa IMPH MHPOBEACHUM HCCIEIOBAaHUNH B paMKax
yu4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBI0, HCIOJIb3Ys
buznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PU3NYECKYIO
MOJieJIb, BBIACHATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIuMble s e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MUECKON BEIMYHHEI,

pelath KayecTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOUKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

HCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUs, HHTEPIPETALUU U TNPEJCTaBICHHUS] Y4eOHOM U HaydHO-
NOMYJISIPHOM MH(pOpMaLUH, TOTYYEHHON U3 Pa3IMYHbIX ICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJy4aeMyro HHPOPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUCHUS
0e30MacHOCTH IpU OOpPAIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPOMCTBAMHU, AJISI COXPAaHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPYKAIOIIEH Cpeie;

paboTatk B TpyIIIe C BHITOTHEHUEM PA3TUYHBIX COIUATBHBIX POJICH, MIIAHUPOBATh padboTy
IpyOIbl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTaHJIAPTHBIX CUTYallUsIX, aIeKBaTHO OIIEHWBATh BKJIAJ] KAXKJIOTO M3 yYAaCTHUKOB TPYIIIHI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.

K xonny oOyuenust B 11 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B MPAKTHYECKON
JeSTEIbHOCTH JIFOJIeH, IEI0CTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHHUIBI TIPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
AIIEKTPUYECKUH 3apsi, Iyd CBeTa, TOUCYHBIN HCTOUHUK CBETA, siIepHasi MOJIeIh aTOMA, HYKJIOHHAsI
MO/IeNIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NIEeCcKHX 3a/1ad;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHuTHOE JEWCTBUS TOKa, B3aUMOJEWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHAYKINS, JCWCTBUE MArHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
nperomiieHue, HHTepdepeHuus, audpakiuus W MOJSIpU3alMsg CBeTa, JTUCHEepCUsi CBeTa,
dorornekrpudeckuit 3¢ ekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaliOAKTUBHOCTb;



ONKCHIBATh M3yYEHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHYECKUE,
IIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOE
HaNpsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIIMANIOB, 3JICKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuina Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUUYECKOI0 M MArHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHME M ONTHYECKas CHUJia JIMH3bI, IPU OINUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEITHUNHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAaHTOBBIC SIBIICHUS W TPOLIECCHI, HCHONB3YysA (PHU3UUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPUOJ ToJypacmaja, SHEPrus CBSI3M AaTOMHBIX SJ€p, MPU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYHMH, WX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3WYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
OpUHLMIIBL: 3akOH OMa, 3aKOHbI IIOCJENOBAaTEJIbHOIO U MAPAICIBHOIO  COEIMHEHUs
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIUH, 3aKOH
OPSIMOJIMHEHHOTO pacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHUE DHHIITelHA 111 HoToddeKTa, 3aKOH COXpaHEHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUsS AIEKTPUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MaccOBOIO YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHUBHOIO pachajga, MpU OSTOM pa3inyaTh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MPUMEHUMOCTH;

OIpE/EIATh HaIlpaBJICHWE BEKTOpPA MHIYKLIUU MArHUTHOTO IOJS MPOBOJAHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEA0BAaHHIO (DU3MUYECKUX SBJIEHUI U IPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HW3MEpPEHHWil: mpu 3ToM  (OpMyIHpoBaTh
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUsS (U3UYECKUX BEIWYHMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CIOCO0 M3MEPEHUs] M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMbBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOTYYEHHOW 3aBUCHUMOCTHU
¢u3nyecKux BEIWYMH B BHAE TaOMUIl M TpaQuUKOB, JeiaThb BBIBOABI IO pe3yibTaTam
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIENOBAaTEIbCKOW M  MPOEKTHOHW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemate pacu€THbIE 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJIb3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAMMbIE JUIs €€ pelIeHHs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUs (PU3NUECKO BEITHUNHBI,



peliath KayeCTBCHHBIC 3a/1a4d: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IEMOYKY
paccyKICHUI C OTIOPO HAa U3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3HUCCKHUC SIBIICHHUS,

HCII0JIB30BAaTh IPU PCIICHHUN y‘-Ie6HBIX 3ala4 COBpCMCHHBIC I/IH(i)OpMaI_II/IOHHLIC TEXHOJIOTNU
JUIL TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAMU W MPEJCTABJICHHS Yy4eOHOH W Hay4dHO-
HOMYJISPHO# HH(DOPMALIUH, TOTYIECHHOHN M3 Pa3IMIHBIX HCTOYHUKOB, KPUTHUYECKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATH IPUHIHUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCJIOBUS UX 0€30I1aCHOTO MCIIOIb30BaHMS B TIOBCEHEBHOW JKU3HH;

NPUBOJUTH MPHUMEPhI BKJIAJa POCCHICKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAYKHU, B 00BSCHCHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JI30BATh TCOPCTUUCCKUC 3HAHU I10 (I)I/I3I/IKC B HOBCGI[HCBHOﬁ JKU3HU AJIA OGGCHGLIGHI/ISI
0€30MacHOCTH MPH 0OpAICHUHU ¢ PUOOPAMH M TEXHUYECKHUMHU YCTPOMCTBAMH, JIsi COXPAHEHUSI
3JI0POBBSI U COOJIFOICHHS HOPM 3KOJIOTHYECKOTO TIOBECHHUS B OKPYKAIOIIEH cpeie;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHIAPTHBIX CHUTYaIlMsX, aJ€KBaTHO OICHUBATH BKJIAJ] KaXXJOTO M3 YYACTHHUKOB IPYIIIBI B
peleHre PacCMaTpPUBAEMOil TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

N HaumenoBaHme

. Pa3iesioB u TeM
n/n

MPOrpaMMbl

KoanuyecTBo yacoB

KonTpou HpakTn
Bcero bHbIE YyecKkue
padoThI padoTsI

OcHoBHOe coJep:KaHHe

XapakTepucTHKAa BU/I0B
AeATeIbHOCTH

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBare/ibH
ble pecypcbl

Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUA

®usuka — Hayka o npupoje. Hayuneie
METO/IbI II03HAHUS OKPY>KAIOILEr0 MUpa.
Ponb s3kcniepumenTa u TeOpum B
Iporecce MO3HaHUS IPUPOABIL.
OKcnepuMeHT B pu3uKe.
MonenupoBanne (GU3NIECKHUX SBICHUHN 1
nporneccos. Hayunsle runoresst.

W3yuenne Hay4qHbIX
(3MIUpPHUYIECKUX U
TEOPETHYECKHX ) METOIOB
MO3HAHHUS OKPY>KaIOILET0 MHUpA.
OO6cyxIeHne TPaHUIL
MPUMEHUMOCTH (PU3NIECKIX
3aKOHOB U Teopuil. PaboTa B

Duznveckue 3aKOHBI M TEOPUH. TPYIIIE TI0 MOJITOTOBKE KOPOTKUX bubnmnoreka
11 ®duzukKa u METOBI 5 I'paHUIBI IPUMEHIMOCTH HU3NIECKUX COOOIIEHNH O PO B MECTE HOK
' HAYYHOTO ITO3HAHUS 3akoHOB. [IpuHINI cooTBeTcTBHA. PONh (G¥3UKY B HAyKE U B https://m.edsoo.r
1 MecTo (pU3UKU B POPMHUPOBAHUH MPAaKTUYECKOH IeSITeIbHOCTH u/7f41bf72
COBPEMEHHOU Hay4YHO! KapTHHbI MHMpa, B monei. Jlemoncrpanus
MIPAaKTUYECKOH JesITeIbHOCTH JII0 e aHaJIOTOBBIX U IIU(POBBIX
HN3MEPUTENIBHBIX TPUOOPOB,
KOMIIBIOTEPHBIX 1aTYUKOB.
OcBoeHHE OCHOBHBIX ITPUEMOB
paboTsI ¢ dpoBoit
nmabopaTopueii mo gpusnke
HWroro no pasmery 2
Pa3zgen 2. MEXAHUKA
MexaHnuueckoe ABIKEHHE. IIpoBenenue sxcnepuMeHTa:
bubmmoreka
OTHOCHTEIBHOCTh MEXaHMYECKOTO N3ydeHHe HepaBHOMEPHOTO OK
2.1 Kunemaruka 5 nBmkeHus. Cuctema oTcuéra. JIBUYKEHUS C LIETIbIO ONPEACICHUS Ifi[t s//m.edsoo.r
Tpaekropus. [lepememenne, CKOpOCTh MTHOBEHHOM CKOpPOCTH; N /7l f41bf72

(cpenusisi CKOPOCTh, MTHOBEHHAS

HUCCICOAO0BAHNUEC COOTHOIICHUS



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

CKOpPOCTB) M YCKOPEHHE MaTepHalbHON
TOYKH, X MPOCKIIUU HA OCH CUCTEMBI
koopauHat. ClI0KEeHUE TepeMeIICHU U
cJoXeHHue ckopoctell. PaBHoMepHOe 1
PaBHOYCKOPEHHOE TPSMOJTHHEHHOE
nBrkeHue. ['paduku 3aBHCUMOCTH
KOOPJAWHAT, CKOPOCTH, YCKOPEHUS, ITyTH
U TIepEeMEIICHUS MaTEPHATBHON TOUKH OT
BpemeHn. CBOOOIHOE MTaZCHNE.
YckopeHne cBOOOJHOTO MaCHHS.
KpuBonuneiinoe nuxenue. JIBuxeHne
MaTepUaIbHON TOYKH IO OKPYKHOCTH C
MIOCTOSTHHOM MO MOZYJII0 CKOPOCTBIO.
YrioBas CKOpOCTh, IMHEIHASI CKOPOCTb.
[Tepron 1 yacToTa OOpaleHusI.
LlenTpocTpeMuTenbHOE YCKOPEHHE.
TexHuyeckue ycTpoucTBa u
MPaKTUYeCKOe MPUMEHEHHE: CIIUIOMETP,
JBIDKCHUE CHAPSIOB, ICITHBIC 1
PEMEHHBIE TIepeIavn

MEXKAY ITyTSIMH, IPOHICHHBIMHI
TEJIOM 3a MOCIIEA0BATENbHbIE
paBHBIE IPOMEKYTKH BPEMEHH
IIPU PaBHOYCKOPEHHOM
JIBIDKEHUU C Ha4aJIbHOU
CKOPOCTBIO, PaBHOH HYJIIO;
W3y4YCHHUE IBIKCHUS [IapHUKa B
BSI3KOM )KHUAKOCTH; U3YUCHHE
JIBIDKCHUS TeJla, OpOIIEHHOTO
ropm3oHTaIbHO. OOBSICHEHUE
OCHOBHBIX IIPHHIUIIOB JEHCTBHS
TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: CIInAOMETP, LICTIHBIC U
peMéHHbIe nepeaauun ABUKCHUA,
W yCIIOBUi nX 0€3011acHOTO
HCIIOJIb30BAaHUA B HOBCCL[HeBHOﬁ
JKU3HU. Pemenne pacuéTHbIX
3a71ad ¢ SIBHO 33aHHOM
(bU3UIECKOH MOAENBIO C
UCTIONIb30BAaHUEM OCHOBHBIX
(bopMyT KHHEMAaTHKH.
[MTocTpoeHue 1 aHanu3 rpaduKoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BCJIMYMH OT BPEMCHU JI1
paBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO IBIKEHUSI.
PacriosnaBanue Gpuznieckux
SIBJICHUH B Y4€OHBIX OIBITaX U
OKpYKaIOIIEH JKH3HHU:
paBHOMEpHOE U
PaBHOYCKOPEHHOE
HpﬂMOHHHeﬁHOQ JABWXCHUC,
CBOOOIHOE MaJeHue TEIl,
JIBUJKCHHUE 10 OKPYXKHOCTH.
Onucanue MeXaHUIeCKOTro




2.2

JlmaamMrka

ITpuniun otHocuTensHOCTH ["anmues.
Ilepselii 3akoH HproTOHA.
WHepuuanbpHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [TpuHuun
cynepno3uuuu cuil. Bropoit 3akon
HeroToHa 1151 MaTepuanbHON TOYKU.
Tperuii 3akoH HproToHa 114
MaTepUaIbHBIX TOYEK. 3aKOH
BCEMHPHOTO TAroTeHus. Cuia TSHKECTH.
IlepBas xocMuyeckas ckopocTs. Cuma
ynpyroctu. 3akoH ['yka. Bec Temna.
Tpenue. Bugp! Tpenus (mokos,
CKOJIBXKEHUS, KaueHus). Cuiia TpeHusl.
Cyxoe Tpenue. Cuna TpeHust
CKOJIBXKEHUS U CUJIA TPEHHS MOKOSI.
Koaddunment tpernus. Cuna
COTIPOTHUBIICHHS ITPH ABWKEHHUHU Tella B
JKUAKOCTH uin rase. [locrynarensHoe u
BpalaTeIbHOe JBIKEHHE a0COIIOTHO
TBEPIOTO Te’aa. MOMEHT CUJIbI
OTHOCHTEIIFHO OCH BpamieHus. [Inedo
CHJIBL. Y CJIOBHSI pPaBHOBECHS TBEPHOTO
Tena. TeXHUYecKue yCTpoucTBa U
MPaKTUYECKOE MPUMEHEHHE:
HOJIINITHUKY, ABHKCHHUE
UCKYCCTBEHHBIX CITyTHUKOB

JBIDKEHUS C HCIIOIb30BaHHEM
(bU3UYECKUX BEIUYUH:
KOOpPJHMHATA, ITyTh, IEpEMEILCHHE,
CKOPOCTb, yckoperue. Pabora B
rpynnax npy IIaHupOBaHHH,
NPOBEJCHUH Y HHTEPIIPETaLluH
Pe3yIbTaTOB ONBITOB M aHAIU3E
JOTIOJTHATENEHBIX HCTOYHUKOB
HHPOPMALINH 110 TeMe

CpaBHeHue mMacc
B3aUMOJICHCTBYIOLIUX TEl.
N3ydeHne 3aBUCIMOCTH CHJTBI
YOPYTOCTH OT AeOpMaLii;
CpaBHEHHE CHII TPEHHS MOKOS,
Ka4eHUS M CKOJIBXKCHHS.
OOBsCHCHNE HEBECOMOCTH.
[IpoBenenme SKCIEpUMEHTA!
HCCIIeI0BaHNE 3aBUCUMOCTH CHIJI
YOPYTOCTH, BOSHUKAIOIINX B
MpY>KHHE U PE3UHOBOM 00pa3siie,
oT ux AedopMaIuy; H3yueHne
JIBIDKEHUS OpycKa 110 HAaKIIOHHOU
TUTOCKOCTH; HCCIIEIOBaHUE
YCIIOBHIA paBHOBECHS TBEPIOTO
TeJNa, IMEIOIIEeT0 0Ch BPALICHUS.
OO0BscHeHHE 0COOCHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBHIKCHHS,
CBOOOIHOTO IaJCHMS TeE,
JIBHYKECHUS 110 OKPY)KHOCTH Ha
ocHoOBe 3aK0HOB HrroToHa,
3aKOHa BCEMUPHOT'O TATOTEHUSI.
OOBsCHEHHE OCHOBHBIX
MIPHUHIUIIOB ICHCTBHS
MOJIIIATHIKOB U UX

bubnunoreka
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2.3

3aKOHBI COXpaHEHHUS B
MeXaHHKe

Wmnysec MaTepuaabHOI TOUKH (Tema),
CHUCTEMBI MaTepUaIbHBIX TOUEK.
NMynibe CHITBI 1 IBMEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHCHHS UMITYJIbCA.
PeaktuBHOE nBrkeHHe. PaboTa CUIbL.
MomnocTh cuitbl. Knaetnyaeckas
SHEprus MaTepuaibHON Toukn. Teopema
00 M3MCHEHUH KHHETHYECKOW YHEPTHH.
IloTeHunanbHas 3HEPTHUsL.
[ToTennuanpHas SHEPTUS YIPYTO
Je(OPMHUPOBAHHOHN TPY>KUHEIL.
[ToTennuanpHas SHEPTUS TeNa BOIM3U
noBepxHoCTH 3emiu. [ToTeHIanbHbIe U
HETIOTeHIUAIbHBIC CIIBL. CBSI3b PadOTHI
HETIOTEHI[UAJILHBIX CUJI C U3BMEHEHUEM
MEXaHUYECKOM SHEPTrUu CUCTEMBI Tell.
3aKoH COXpaHEeHHsI MEXaHUUECKOU

[IPaKTUYECKOTO MPUMEHEHUS.
OOBbsICHEHHE IBUKECHHUS
HACKYCCTBEHHBIX CITyTHHUKOB.
Pemienne pacu€THeix 3amau ¢
SIBHO 3aJTaHHOMN (PH3UUCCKON
MOJIEJIbIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (POPMYII
nuHaMUKH. Pacnio3HaBaHue
(U3NIECKUX SBICHUN B YIeOHBIX
ONBITaX U OKPYKAIOILEH KU3HU:
WHEPLHS, B3aUMOAEHCTBHE TEN.
AHanu3 QU3NUECKUX MPOIECCOB U
SIBJIEHUH C UCTIOJIB30BAHUEM
3aKOHOB U IIPUHIUIIOB: 3aKOH
BcemupHoro tarotenus, I, II u 111
3aKkoHbl HproTOHA, NpUHIIUT
CyNEpIO3ULUHU CUJI, TPUHIUI
PaBHONPABHOCTH MHEPLMAIBHBIX
CHCTEM OTCUETa

IIpoBeneHue 3kCrIepUMEHTA!
n3ydeHne abCco0THO
HEYIIPYTOro yaapa ¢ IMOMOIIbIO
JIBYX OJJMHAKOBBIX HUTSHBIX
MasITHHKOB; HCCIICIOBAHHUE CBSI3H
paboTHI CHITBI C N3MEHEHUEM
MEXaHWYECKOH SHEPTuH Tella Ha
NpUMepe PaCTHKEHUS] PE3HHOBOTO
xryta. OneHka abCOMOTHBIX U
OTHOCHUTCIIbHBIX HOFpeHIHOCTEﬁ
n3MepeHuit przngecKux
BeIU4YMH. Perienne pacuéTHbix
3a7a4 C SBHO 3aJIaHHON
(hu3myecKoit MOJETBIO C
UCIIONIb30BAHUEM OCHOBHBIX
3aKOHOB U (pOpMYII AMHAMUKH U
3aKOHOB COXpaHeHHus. Pemenue

Bubnnoreka
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SHEpPruu. YIpyrue U Heynpyrue
CTOJIKHOBEHUs. TexXHUYEeCKUe
YCTpPOICTBA U MPAKTUIECKOE
[IPUMEHEHHE: BOJIOMET, KONED,
MPY>XKUHHBIA TUCTOJIET, ABUKEHHUE PAKET

Ka4eCTBEHHBIX 3aJa4 C OIIOPOH Ha
U3y4YeHHBIE B pa3jiene
«MexaHuUKa» 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE
spieHus. Onucanue
MEXaHUYECKOTO JBIKEHHUS C
HCTIONIb30BAaHUEM (PH3NIECKIX
BEIMYHMH: UMITYJIbC TENA,
KHHETHYECKAs SHEPTHS,
HNOTEHIMAaIbHas SJHEPT U,
MexXaHn4ecKas paboTa,
MeXaHUYeCKasi MOIIHOCTb.
AHanu3 QU3NUECKHX MPOIECCOB U
SIBJIGHUU C UCIIOJIb30BAHUEM
3aKOHa COXPaHEHUS
MEXaHUYECKOW SHEPTHH, 3aKOHa
COXPaHEHHS UMITYJIbCA.
OOBsICHEHNE OCHOBHBIX
MPHUHLIUIOB ACHCTBHSA U
MPaKTUYECKOTO MPUMEHEHHS
TEXHUYECKHUX YCTPOUCTB, TAKUX
Kak: BOJJOMET, KONED,
IPYKUHHBIN IIUCTOJIET.
OOBsCHEHNE IBUKECHUS PAKET C
OIIOPOM Ha U3yUYEHHbIE
(hn3nvecKre BEIMIUHBI U 3aKOHBI
MexaHuku. Vcnonb3oBaHue npu
MOATOTOBKE COOOIIEHUH 0
HMPUMEHEHNHU 3aKOHOB MEXaHHUKH
COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH JUIs IOUCKA,
CTPYKTYPHUPOBAHHUS,
HHTEPIPETANH U PEICTaBICHUS
nHPOPMALNH, KPUTHIESCKUN
aHaJINU3 N0oJIy4aeMon
napopmanuu [Ipoenenne




KOCBEHHBIX U3MEPEHU,
UCCIIeIOBaHUH 3aBUCUMOCTEH
(hu3MUECKHUX BENINYMH, IPOBEPKa
MPEUI0KEHHBIX THIIOTE3

HWroro no paznery 18

Paznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJANHAMMUKA

OCHOBBI MOJIEKYJISIPHO-

3.1
KUHETUYCCKOU TCOPUU

OCHOBHBIE TOJI0’KEHUS] MOJIEKYJIIPHO-
KMHETHYECKON TEOPUH U UX OIBITHOE
obocHoBaHue. bpoyHOBCKOE BIKEHHE.
Juddysus. Xapakrep IBHKCHUS H
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mogenu cTpoeHHs ra3oB, ;KUIKOCTEHN 1
TBEPABIX TET U 0OBICHEHUE CBOCTB
BEIIleCTBA Ha OCHOBE ATUX MOJIEIEH.
Macca u pa3mepsl MoJiekyi. KonndecTBo
BemecTBa. [locTosiHHas ABOraapo.
TemnoBoe paBHOBecHe. Temneparypa u
e€ m3mepenue. lllkana remneparyp
Henbcust. Moaenp uaealbHOTro rasa.
OCHOBHOE ypaBHEHUE MOJIEKYIIIPHO-
KHHETHYECKON TEOPUH HJEATBHOIO Ta3a.
AbGcomoTHas TeMIiepaTypa Kak Mepa
CpelHE! KHHETUYECKON Y3HEPIUU
TEIUIOBOT'O ABMKEHMS YAaCTHI] rasa.
[Ikana Temneparyp KensBuna. ['a3oBbie
3aKOHbI. YpaBHeHUEe MeHeneeBa—
Knaneiipona. 3akon [lanbpToHa.
W3onpoueccs! B HaeanbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA.
I'padnueckoe npencrasBieHme
U30IIPOLIECCOB: U30TEPMA, H30X0Pa,
n3obapa. TexHuueckue ycTpoicTBa u
MPaKTUYEeCKOe MPIMEHEHHE: TEPMOMETP,
GapomeTp

IIpoBeneHune sxcriepuMeHTa:
OIPEJIEIIEHUE MacChl BO3AYyXa B
KJIACCHOW KOMHATe Ha OCHOBE
n3MepeHuit 00pEMa KOMHATEL,
JIaBJIEHUS U TEMIIEPATYPbI
BO3JlyXa B HEH; Hccen0BaHue
3aBUCUMOCTH MEXIY
napamMeTpaMH COCTOSHUS
paszpexenHoro rasza. OneHka
a0COJIFOTHBIX U OTHOCUTEJBHBIX
HOTPEIIHOCTEN U3MEPEHUNI
(hM3MIECKHUX BEIIMYHUH.
OOBsCHEHHE OCHOBHBIX
MPUHLMIIOB ASHCTBUN
TepMOMeTpa U OapomeTpa u
yCIOBHI UX 0€30IaCHOTO
HCTIONB30BaHUS B TOBCEHEBHOM
*u3HU. Pacnio3HaBanue
¢u3nUecKux SABICHUN B y4eOHBIX
OIBITaX U OKPYKAIOILEH KU3HU:
nuddy3us, OpoyHOBCKOE
JBrkeHue. OnucaHue TEeTIOBbIX
SIBIICHUH C UCIIOTIb30BAHUEM
(hM3MUECKUX BENNYNH: JaBJICHUE
rasa, Temrneparypa, CpeIHss
KHHETHYECKasi SHEPIrus
Xa0THYECKOTO IBHKCHHUS
MOJIEKYJI, CPETHEKBaAPaTHIHAS

bubnunoreka
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3.2

OCHOBBI TePMOJIMHAMUKHU

10

TepmoauHamMuueckas cucrema.
BuyTpeHHss sHeprus
TepMO)IHHaMH‘IeCKOfI CHUCTEMBI U
crocoObl e€ m3meHeHust. KomumdecTso
TEIUTOTHI U paboTa. BHyTpeHHSs 2HEpTUs
OJTHOATOMHOTO H/ICATBHOTO ra3a. Busl
TEIUTOTIePEIadH: TETIOMPOBOTHOCTD,
KOHBEKIIVS, U3TyICHHUE. Y IeNbHAs
TEIUTOEMKOCTh BemiecTBa. KonmdaecTro
TCIJIOTHI IPU TETIJIONIEpEaAUC. ITonstue
00 aguabatHoM npouecce. [1epBbiii
3aKOH TEPMOJUHAMUKU. HpI/IMeHeHI/Ie
IEPBOro 3aKOHa TCPMOJUHAMUKHA K
n3onporeccam. ['padpuaeckas
HHTEpIpeTanus padboTsl raza. Bropoit
3aKOH TepMoanHamukn. HeobpaTumocts
MIPOLIECCOB B npupoze. TernoBbie
MamuHbl. [IpuHIUIBL JecTBUS

CKOPOCTb MOJIEKYJI. AHAIIN3
(br3UYeCcKnX IPOLECCOB U
SIBIICHUI C MCTIOJIb30BAHUEM
MKT, ra3oBbIX 3aKOHOB, CBSI3U
cpenHel KHHEeTUYEeCKON SHEPTUH
TEIJIOBOTO ABMXKEHUS MOJIEKYJI C
abCOTFOTHON TeMITepaTypoi.
Pewmenne pacuétHeix 3a1a4 ¢
SIBHO 3aJITaHHOH (pr3muecKoit
MOJIEIIBIO C UCTIOIh30BAaHUEM
OCHOBHBIX nooxxeHui MKT,
3aKOHOB U (OPMYIT
MOJICKYJIsipHO# (usuku. Pabora B
IpyIIax Ipy INIAHUPOBAHUH,
MPOBENECHNN ¥ MHTEPIIPETALIUN
PE3YNBTATOB OIBITOB U aHATU3E
JIOTIOTHUTEIHHBIX UICTOYHHKOB
HHPOPMALINH 110 TeMe

IIpoBeneHue 3KkCrIepUMEHTA:
HU3MEpEHUE YIEIbHOI
TermioéMKoCcTH BetecTBa. O1ieHKa
a0COJIFOTHBIX U OTHOCHUTEJIbHBIX
MOTPEIIHOCTEH U3MEPEHUI
¢usndeckux Bean4yuH. M3yueHne
MoJIeJNIeH MapoBoi TypOUHBL,
JIBUTATEISI BHYTPEHHETO
CrOpaHus, peaKTUBHOTO
nsurareis. O0bsacHeHne
MPUHIUIIOB JIEUCTBUS U YCIOBUMN
0€30I1aCHOI0 UCIIOJIb30BaHHS B
ITOBCEIHCBHOM JKU3HH JIBUTATEIIS
BHYTPEHHETO CTOPaHHUS,
OBITOBOT'O XOJIOIUIbHHKA,
KoHAuuoHepa. Onucanue
CBOICTB T€II M TCIJIOBEIX SIBIICHUI
C UCITOJTb30BAHUEM (PH3HUYECKUX

bubnunoreka
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3.3

ArperaTHble COCTOSTHUS
BemiecTBa. ®a3oBrie
MEPEXOIbI

TeIUIoBBIX MammuH. [Ipeobpa3zoBanus
SHEPIUH B TCIUIOBBIX MAIlIMHAX.
KoadduuueHt nonesHoro neicTpus
terioBoi MamuHel. [{ukn KapHo u ero
KO3 QHIUEHT MOJC3HOTO ACHCTBHS.
DKkosorudeckue npoodiaemMsl
TEIUIOPHEPTETHKH. TeXHUIEeCKIe
YCTPOICTBA U NIPaKTUIECKOE
MIPUMEHCHNE: IBUTATENIb BHYTPEHHETO
cropaHusi, OBITOBOH XOJIOAMIHHHK,
KOHIIUITIOHED

ITapooOpa3oBaHue ¥ KOHICHCAIIUS.
Ucnapenue u xunenue. AGCOMOTHAS U
OTHOCHTEIIbHAs! BIQXKHOCTh BO3IyXa.
Hacpuuennsiii nap. Y aensHas TemioTa
napooOpazoBaHUsl. 3aBUCHMOCTD
TEeMIIepaTyphl KUIICHUS OT JaBIICHUSL.
Teépnoe Teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPOIINS CBOUCTB
KpUCTAIIOB. JKuKue KprcTauibl.
CoBpemMeHnHble MaTepuaisl. [1naBienne u
KpHUCTaUTN3anus. Y JesIbHas TEeIUIoTa
raBieHus. Cyonmmmanus. YpaBHeHHE
TerutoBoro Oananca. TexHuueckue
YCTpOICTBA U MIPaKTUUECKOE
MPUMEHECHHUE: TUTPOMETP U IICUXPOMETP,
KaJOPUMETP, TEXHOJIOTUH TTOTyYCHUS

BEJINYMH: JaBJICHHUE T'a3a,
TEeMIIepaTypa, KOJIMUECTBO
TEIUIOTHI, BHYTPEHHSIS1 SHEPI U,
pabora raza. Pemenne pacu€rHbix
3aJau C IBHO 33JJaHHOI
(U3UYECKOi MOAEINBIO C
HCTIONIb30BAaHUEM OCHOBHBIX
3aKOHOB U (pOPMYII
MOJIEKYJISIPHOU (DU3UKA U
TepMOJIUHaMUKU. Pemienne
Ka4eCTBEHHBIX 3a/1ad C OTIOPOH Ha
N3Y4YCHHBIC B Pa3JCiic
«MozekyisipHast puzuka u
TEPMOJIMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE
sBienus. Pabora B rpynmnax npu
aHaJIM3€e TOTOIHUTEIBHBIX
HCTOYHHUKOB HH()OPMAIHH 10
TeMe

IIpoBeneHue 3kCrIepUMEHTA!
HU3MEPEHNE OTHOCUTEIBbHOMN
BIIAKHOCTH Bo31ayxa. OmeHka
a0COJFOTHBIX U OTHOCHTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUI
¢dm3nyecknx BeNMuuH. M3ydenue
CBOHCTB HACBIIIEHHBIX I1APOB,
CHOCOO0B N3MEPEHHUS BIAKHOCTH
HaGumioienue kuneHust npu
IIOHM>XCHHOM JaBJICHUH,
Harpe€BaHus U IJIABJICHUA
KPHUCTaJUTMYECKOTO BEIIEeCTRA.
OO0BsCHEeHNE TPUHITUIIOB
JIEHCTBUS M YCIOBHI 0€30I1aCHOTO
UCIIONIb30BAHUS B IIOBCEAHEBHOM
JKH3HU TUTPOMETDA,
MICUXPOMETPa, KAJIOPUMETPA.

Bbubnnoreka
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COBPEMEHHBIX MaT€PUAJTIOB, B TOM YHNCIIE
HaHOMAaTEepHajlioB, U HAHOTCXHOJIOTUU

N3ydyeHue TeXHONIOT Uit
MOJIYYEHHUSI COBPEMEHHBIX
MaTepHuasnoB, B TOM YUCIIE
HaHOMaTepHuasioB. Pemenue
pPacu€THBIX 3aJ1a4 C SIBHO
3aJJaHHON (PU3UIECCKOI MOJICIIHIO
C UCTOJIb30BAaHUEM YPABHEHUS
TeIyIoBOro OanaHca. Pemenune
KaueCTBEHHBIX 3aa4 C OIOPOi Ha
W3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hPU3NICCKHE
sBieHus 1o teMme. Pacno3znaBanue
¢bu3nYecKkuX ABICHUH B y4eOHBIX
OIBITaX U OKPYXKAIOIIEH KU3HU:
nedopmanus TBEPABIX T,
HarpeBaHue U OXJIAXKICHUE Te,
HU3MEHEHHUE arperaTHbIX
COCTOSTHUH BEIIECTBA U
00BsICHEHUE X Ha OCHOBE
3aKOHOB U (POPMYII
MOJICKYIISIPHOU (DU3UKH.
Ucnonws3zoBanue
MH(GOPMALMOHHBIX TEXHOJOTUI
JUTsI TIOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETAIMH U TIPECTABICHUS
“H(GOPMAIIMU TIPH TTOJITOTOBKE
COOOIIeHA O IPUMECHEHUHN
3aKOHOB MOJICKYJISIPHON (DU3UKH
Y TEPMOJAMHAMUKH B TEXHUKE U
TEXHOJIOTHSX

Hroro mo pazueny 24
Pazgen 4. 9JIEKTPOJUHAMUKA
41 DreKTpocTaTHKa 10 DNeKTpU3ays Tell. DIeKTPHIECKUHA IIpoBenenue Z)KCHepI/IMeHTaI bubmmoreka
3apsij. JBa Buaa anekTpuyecKux HU3MEPEHUE IIEKTPOEMKOCTH HOK



3apsoB. [IpOBOJHUKY, TUANEKTPUKA U
MOJIYIIPOBOHUKH. 3aKOH COXPaHEHUS
3JIEKTPUUYECKOTO 3apsafa.
B3aumoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuHslif anekTpuyecKuii
3apsj. DNEeKTPUIECKOe MoJIE.
Hanps:xk€HHOCTB 37EKTPUYECKOTO TOJIS.
[TpuHOMT CYyNEepHO3UIAN SITEKTPUIECKUX
noJie. JIuHuM HanpsKEHHOCTH
3NIEKTpUUYECcKOro nmomis. Pabora cun
3MeKTpocTaTuaeckoro moist. [loTennuan.
Pasnocte norennuanos. IIposonHuky u
JURJIEKTPUKHU B 3JIEKTPOCTATUYECKOM
noJie. Jluanexkrpudeckas
MIPOHUIIAEMOCTh. DIEKTPOEMKOCTD.
Konnencarop. DneKkTpoéMKOCTh
IUIOCKOTO KOHZEHCATOpa. DHEePTHs
3apsHKEHHOTO KOHJEHCATOpa.
TexHuyeckue ycTpoucTBa u
MPaKTHIECKOE PUMEHEHHE:
3JIEKTPOCKOII, 3IEKTPOMETP,
3JIEKTPOCTATHUYECKAs 3aIHTA,
3a3eMJICHHE JIEKTPOIPHOOPOB,
KOHJIEHCATOp, KOMUPOBAIBHBIH anmapar,
CTPYHHBIA IPUHTED

KoHzeHcaTopa. OneHka
a0COJIFOTHBIX U OTHOCUTEJBHBIX
MOTPEIHOCTEN U3MEepPEeHUI
¢dm3nyeckux BesMuuH. M3yuenue
NPUHIUIIOB JIEHCTBUSA
3JIEKTPOCKOIIA, SIEKTPOMETPa,
KoHAeHcaropa. M3yueHue
MIPUHLIMIIOB ACUCTBUS U yCIOBUM
0e30IacHOTO MPUMEHEHHS B
[IPaKTUYECKOMN XKU3HHU,
KOTIMPOBAJIBHOTO amnmapara,
CTPYHHOIO IIPUHTEpA.
Paccmorpenue ¢puznyecknx
OCHOBaHHUH 3JIEKTPOCTATHYECKON
3aIUTHI U 3a3€MIICHUS
3NIEKTPOnpruOOpOoB. PerieHne
pacdETHBIX 3a/1a4 C SIBHO
3aJaHHON (PU3MIECKOI MOICITBIO
C MCTIOJIb30BAaHNEM OCHOBHBIX
3aKOHOB U (hopmyn
3JIEKTPOCTATHKH. Perenne
KAaueCTBEHHBIX 3a/a4 C OIIOPOH Ha
N3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE
SABJICHUA JJICKTPOCTATUKU.
Pacnio3HaBanme pu3NIECKUX
SIBJICHUH B Y4€OHBIX OIBITaX U
OKpYXKaIOIIEH JKI3HH:
IIEKTPHU3aLs Tell,
B3aUMO/IEiCTBHE 3apAJ0B U
00BsSICHEHHE NX Ha OCHOBE
3aKOHOB U (OPMYII
anekTpoctatuku. Onucanue
N3Yy4YCHHBIX CBOMCTB BCIIICCTBA U
JEKTPUYECKUX SIBJICHUH C
HCTIONB30BaHUEM (PU3NIECKUX
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4.2

TTocTosHHBIA

BHGK’I‘pI/I‘IGCKI/Iﬁ TOK.

Toku B pa3iuyHbIX
cpenax

12

DNEeKTPUUECKUNA TOK. Y CIOBHS
CYIIIECTBOBAHUS 3JIEKTPUIECKOT0 TOKA.
Hctounuku Toka. Cuia Toka.
ITocrostHubIN TOK. Hanpspkenue. 3akoH
Owma 11 yJacTKa [enH. DIeKTPHIecKoe
COIPOTUBJICHHUE. Y IENbHOE
COIIPOTHBJICHHE BELIECTBA.
IMocenoBarensHOE, TapauIeNbHOE,
CMEIIaHHOE COCANHEHNE ITPOBOIHUKOB.
PaboTa snekTprieckoro Toka. 3aK0oH
Joxoyns—Jlenua. MouiHocTs
NIEKTPUYECKOTO TOKA.
DNeKTPOBMKYILAs CHJIa U BHYTPEHHEe
COTIPOTHBJICHNE NCTOYHHKA TOKA. 3aKOH
Owma 11 IOTHOH (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3aMBIKaHHE. DJIEKTPOHHAS
MPOBOIUMOCTB TBEPJIBIX METAIIIOB.
3aBUCHMOCTH CONPOTUBIICHUS METAJLIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

BEJINUUH: NIEKTPUUCCKUH 3apsif,
HarnpsHKEHHOCTD DIIEKTPHYECKOTO
TOJIs, TOTEHIMAJI, Pa3HOCTh
MOTEHINAJIOB, YIEKTPOEMKOCTb.
AHanu3 QU3NYECKUX MMPOIECCOB U
SIBJICHUH C UCTIOJIb30BaHUEM
(U3NIECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS 3IEKTPUIECKOTO
3apsina, 3akoHa Kyrnona. PaGora B
TpyIHax MpH aHaJINn3e
JIOTIOTHUTENBHBIX NICTOUHHKOB
nH(opMaLuK U TOrOTOBKE
COOOIIEHHUH O MPOSIBIICHUN
3aKOHOB JIEKTPOCTATUKH B
OKpYy>Karouei )KU3HU U
MMPUMEHCHUUN UX B TEXHUKE

[TpoBenenue sKCiepUMEHTA:
N3y4EeHUE CMELIAHHOTO
COEIMHEHUS PE3UCTOPOB;
n3mepenue D/1C ucrouHnka Toka
U €r0 BHYTPEHHET O
COTIPOTHUBIICHUS; HAOIOACHNE
anekTponnza. OneHka
a0COJFOTHBIX U OTHOCHTENBHBIX
MOTPEIIHOCTEH U3MEPEHUI
(bU3UIEeCKNX BEIMYHH.
OOBsicHEHHE IPUHIUIIOB
JIEHCTBUS M YCIOBHI 0€3011aCHOTO
NPUMEHEHUS aMIIEPMETPa,
BOJIETMETPA, PeocTara,
HNCTOYHHUKOB TOKa,
QJICKTPOHArpEBaTCIbHBIX U
JIEKTPOOCBETHTENBHBIX
pudopoB, TepMOMeETpa
COIIPOTHUBJICHHSI, BAKYYMHOTO
JINO0/1a, TEPMHUCTOPOB U
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DJeKTpUIecKui TOK B BaKyyMe.
CBoiicTBa AJIEKTPOHHBIX ITY4KOB.
[MonynpoBoguuku. CoOCTBEHHAS U
MpUMeECHas MPOBOJUMOCTb
HnoJynpoBogHHKOB. CBolcTBa p—N-
nepexona. [lonynpoBogHUKOBEIE
IpHUOOPHI. DIEKTPUISCKAN TOK B
pacTBOpax M paciulaBax JIEKTPOJIUTOB.
OJIEeKTPOTUTHIECKAsT AUCCOHALIHS.
DneKTponu3. DIEKTPUISCKAN TOK B
razax. CaMOCTOSATENbHBIN U
HECaMOCTOSTEINbHbIN pa3psaa. MosHus.
ITnasma. TexHuueckue ycTpoiicTsa u
MIPaKTU4YeCcKoe MPUMEHEHHE: aMIIepMeTp,
BOJIETMETp, PEOCTaT, UICTOYHUKH TOKA,
AJIEKTPOHArpeBaTeNbHbIE TPUOOPEL,
3JIEKTPOOCBETHUTENBHBIE TPUOOPHI,
TEPMOMETp COTIPOTUBIICHHS, BAKYYMHBIN
JIHOJT, TEPMHICTOPHI X (POTOPE3UCTOPHI,
MOJTYTIPOBOJHUKOBBIH MO, FaJIbBAaHUKA

(oTOpE3NUCTOPOB,
MOJIYIPOBOHUKOBBIX AUOJIOB,
rajibBaHUKU. Pemenue pacu€THpix
3aJau C IBHO 3aJJaHHOI
(br3nIEeCKOi MOIEIBIO C
HCTIONB30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYII TEMBI
«IToCTOSIHHBIN 3JIEKTPUUECKUI
Tok». PacriosHaBanue
(U3NIECKUX SBICHUN B YIeOHBIX
OMBITAaX U OKPYKAIOIIEH KU3HU:
3NIeKTpHUYecKasi IPOBOIUMOCTE,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MAarHuTHOE ACHCTBUSA TOKA.
AHanu3 3IeKTPUYECKUX SIBICHUI
U TIPOLIECCOB B IETIAX
HMOCTOSIHHOTO TOKa C
HCTIONB30BaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCIE0BATENBHOIO U
HapajyIeIbHOTO COSAUHEHHS
IIPOBOJHUKOB, 3aKOH JI>KOYJIs-
Jlenna. Onncanne U3y4eHHBIX
CBOJCTB BEILECTB U
3JIEKTPUYECKUX SIBJIEHUH C
HCTIONB30BaHUEM (DPHU3NIECKUX
BEJIMYMH: JIEKTPUUIECKUN 3apsi],
CHUJIa TOKA, SJIEKTPHUUECKOE
HaMpsKEHUE, HIEKTPHIECKOE
COINPOTHUBJIEHHUE, PA3HOCTh
noreHimanos, 9JIC, paboTa Toka,
MOILIHOCTb TOKa. Mcnonbs3oBanue
MHPOPMALMOHHBIX TEXHOJIOTHIH
JUTA TIONCKA, CTPYKTYPHPOBAHUS,
MHTEPIPETANH U IPEICTaBICHNS
nHPOPMALINH TIPH MTOJITOTOBKE




COOOIIeHNH 0 TPUMEHEHUH
3aKOHOB MTOCTOSTHHOTO TOKa B
TEXHHUKE U TEXHOJIOTHIX

HUroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




11 KJIACC

KoanvectBo yacoB OcHoBHOe coJep:KaHHe XapakTepucTHKA BH/I0B DIeKTPOHHbIE
HaumenoBanue
Ne KonTpoa paxkTn AEATENBHOCTH (uudposbie)
pasfesioB U TeM
n/n Bcero  bHbIe qecKHe 00pa3oBaTebH
NpOrpaMMsl
padoThI padoThI bI€ pecypchl
Pazngen 1. QJJIEKTPOAUHAMUKA
[TocTtosiHHBIE MarHUTHL. B3anMopeiictBue [IpoBenenue JKCIIEPUMEHTA:
MOCTOSHHBIX ~ MAarHuToB.  MarnutHoe HU3y4eHHE€  MAarHUTHOTO  IOJA
noje. BekTop MarHUTHOW WHAYKIIUH. KaTyIIKU C TOKOM; MCCIEIOBaHHUE
IIpuHIMI Cynepmo3uLIMHM MAarHUTHBIX | JeHCTBHA TOCTOSHHOTO MarHWTa
nojieli. JIMHUM MarHUTHOW WHAYKLMH. Ha paMKy ¢ TOKOM; HCCIIEJOBaHUE
Kaptuna nMHUN MarHUTHON HHIYKIMU SIBIICHUA 3JIEKTPOMAarHUTHOM
IOJIsl HOCTOSIHHBIX MarHUTOB. MarauTHoe uHaykuun. OneHka aOCOIIOTHBIX
HoJi€ MPOBOJHUKA C TOKOM. KapTuHa | M OTHOCHTEIBHBIX MOTPEHIHOCTEN
JUHAHA WMHOYKOMA MAarHUTHOTO MOJS N3MEpEeHNH HU3MUECKUX BETUYHH.
JUIMHHOTO  OpPsAMOro INpPOBOJHUKA U OOBsicHeHHE HNPHUHIUIIOB
3aMKHYTOTO KOJBLEBOIO MPOBOJHHKA, JIEWCTBHA M YCIOBUH 0€3011acHOTO
KaTymku ¢ TokoM. OmelT  Opcrena. MPUMEHEHUS MOCTOSTHHBIX
B3aumopeiicTBre TPOBOJIHUKOB C TOKOM. MarHuToB, 3JIEKTPOMAarHUTOB, Bbubnnoreka
MarsuTHoe 1oJIe. . .
Cuna  Ammepa, e€  Momyns H | D3JiekTpojsuratens, yckopureneit | ILIOK
1.1 DIEeKTpOMarHUTHAs 11 1 3 - }
Hanpasnenue. Cuna JlopeHia, e€ MOAyIb | DIEMEHTAPHBIX vactuil, | https://m.edsoo.r
HHAYKIUS . N
Y Y HampaByieHUe. J[BUKeHUe 3apsKEeHHOMN WHIYKUUOHHON Tmieyu. PemeHue u/7f41c97c

YacTUIIbI B OJHOPOJHOM MAarHUTHOM
mone. Pabora cwier Jlopenma. SIBnenwue
9JEKTPOMArHUTHON WHAYKIuH. IloTok
BEKTOpa
DNeKTPONBIKYIIAsS — CHIIa

MarHUTHON WHIYKIIH.

WHIYKIIH.

3aKOH 3JEKTPOMAarHUTHOHM WHAYKLHU
®apanes. BuxpeBoe  3ieKTpUUECKOe
oJe. ONEeKTPOIBIDKYIIAS cuia

WHAYKOHUW B NPOBOJHUKE, NBUKYIIEMCA
MOCTyNaTEeILHO B OJTHOPOJTHOM
MmarHutHoM mone. IlpaBuno Jlenma.

NHAyKTUBHOCTS. SIBnenue

paC‘IéTHBIX 3aJa4 Ha IPUMCHCHUE
dopmyn Tembl «MarHutHoe IoJe.
ONeKTPOMArHUTHAS  MHIYKLIUS».
Pemenne kauecTBEHHBIX 3a1ad C
ONOpOi Ha H3Yy4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (hu3nueckue
SIBJICHUS TeMbI «MarHUTHOE I0JIE.
DNEeKTPOMAarHUTHAS ~ MHIYKIHA.
Omnpenenenne HaTIpaBICHUS
BEKTOpa HWHAYKIIUK MarHuTHOT'O
TI0JIA MPOBOJHUKA C TOKOM, CHUJIbI

Amnepa u cunsl  JlopeHna.
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CaMOMHAYKIUH. DIEKTPOIABIKYIIAs CHIa
CaMOUHAYKIMHU. OHEPrus MAarHUTHOIO

10JI1 KaTyliKu C TOKOM.
3HeKTpOMaFHI/ITHOG noyie. TexHudyeckue
yCTpOﬁCTBa u MPAaKTUYCCKOEC

NPUMEHEHUE: IOCTOSIHHbIE MAarHWTHI,
3JICKTPOMAarHUThl,  AJICKTPOABHUIATEID,
YCKOPUTENH  3JIEMEHTapHBIX  YacTHII,
WHIYKIMOHHAS T1€9b

PacnosnaBanme (hu3nIecKux
SBJICHUH B y4eOHBIX OIBITAX |
OKpYyXKarouieu JKU3HU:
B3aUMO/ICHCTBUE MarHuToB,

ANEKTPOMAarHUTHAs WHIYKIHS,
IEMCTBHE MArHUTHOTO IIOJIS Ha
TIPOBOTHHK ¢ TOKOM "
JIBIDKYIIMHCS — 3apsd.  AHamu3
ANEKTPOMATrHUTHBIX SIBICHUH C
HCIIOJIb30BaAHUEM 3aKOHa
ANIEKTPOMArHUTHOM  WHAYKIUH.
OnmcaHne U3yYEHHBIX CBOMCTB
BCIICCTB U 3J'ICKTpOMaFHI/ITHI)IX
SBJIICHUM C  HCIOJbh30BaHHUEM
(GU3NYCCKUX BEITHYUH: WHIYKIIHS
MarHuTHOTO MOJIs, cuiia Amrepa,
cuna JlopeHIla, WHIYKTHBHOCTH
KaTyIIKH, SHEePrus
ANEKTPUYECKOTO W MAarHUTHOTO
rmoJjei

Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI 1 BOJTHBI
KonebarenvHass cucrema. CBoOOIHBIE HccnenoBanue apamMeTpoB
MEXaHUYECKHUE KoJIcOaHMs. KoneOaTeNnbHOM ~ CHCTEMBI  —
lapmonnueckue konebanusi. Ilepuon, [epro/ia, YaCTOThI, aMIUIUTYIbl U
4acToTa, aMIUIUTyAa U (aza koneGaHuil. ¢da3pl  konebaHMN (TMIPYXUHHBINA
M IIpyxuHHbIA MasTHUK. MaTeMaTUUECKUH W/UIM MaTEeMaTUYeCKUI MasITHUK). bubnmoreka
CXATTICCIHE 1 MasiTHUK. YpaBHEHHE TapMOHUYECKHX Habnronenue 3aryxaromux | LHOK
2.1 JJIEKTPOMAarHUTHbIE 9 . .
Sarms konebauuii. [IpeBpamienue sHepruu npu |  KojeOaHMH. HUccnenoBanue |  https://m.edsoo.r
Kore TapMOHUYECKUX KOJICOAHMSX. CBOMCTB BBIHY)KICHHBIX | U/7f41c97cC
KoneGarensHblii  koHTYp. CBOOOIHEIE KoJsieOaHnH. Habmonenne
JJIEKTPOMAarHUTHBIE KoJIeOaHus B | pe30OHaHca. IIpoBenenune
HAeaJbHOM KONeOaTeIbHOM  KOHTYpE. 9KCIEPUMEHTA! HCCIIeIOBAaHNE

Amnanorus MEXKAY MEXaHUYECKUMU U

3aBUCUMOCTHU  TI€pHOJa  MaJbIX
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AIIEKTPOMArHUTHBIMU KOJICOaHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUU B HJCATHLHOM KOJICOATEIILHOM

KOHTYPE€. HpeL[CTaBJ'IeHI/Ie 0 3aTyxaromux

KoJIeOaHUsX. BrinyxeHHbIE
MeXaHH4ecKkue KojebaHus. PesoHaHc.
BrayXxneHHbBIE JIEKTPOMAarHUTHBIE
KoJIeOaHus. [lepemennsbIit TOK.
CuHyCOWITANBPHBIA ~TEPEMEHHBIA  TOK.
MorHocTh NIEPEMEHHOTO TOKa.

AMIUTUTYTHOE ¥ IEHCTBYIOIIEE 3HAYCHHE
CHJIbI
Tpaucdopmarop.
nepeaia u moTpeOICHHE IIEKTPHISCKON

TOKa n HalpsHKCHU.

IIpoussoacrso,

SHEpPTUU. OKOJIOTHUECKHUE PUCKU MpH
MPOU3BOJICTBE JJIEKTPOIHEPTUH.
Kymbsrypa HCTIOJIb30BAHUSA
3JIEKTPOIHEPTUH B IOBCETHEBHON KHU3HU.
TexHuyeckue YCTpoOIcTBa u
MPaKTHYECKOE MIPUMEHEHHE!
JJIEKTPUYECKMH  3BOHOK,  T'€Heparop
HEPEMEHHOTO TOKa, JUHUH
3NIEKTponepeayd

KolleOaHWH Tpy3a Ha HUTH OT
JUIMHBI HUTH W MacChl TIpy3a;
UCCIeJOBaHNE TTEPEMEHHOTO TOKa
B LENM W3 TMOCIEI0BaTEIbHO
COCIMHEHHBIX
KaTymku u pesucropa. OreHka

KOHACHCATOpa,

a0COJIFOTHBIX M OTHOCHUTEIbHBIX

MOTPEIHOCTEN HU3MEpEHUN
¢du3ngecKknx BEJIHYHH.
O0OBsAcCHEHNE MIPUHITATIOB

NIEHCTBUS M YCIOBHI 0€30IIaCHOTO
MIPUMEHEHUS 3JIEKTPUYECKOTO
3BOHKA, TeHEepaTopa NepeMEeHHOTO
TOKa, JIMHUM 3JIeKTporepenay.
Pemienne pacu€THbIX 3a7a4 € IBHO
3aJJaHHOM (HYU3UUECKOHN MOJICITBIO C

HCIIOJIB30BAHUEM OCHOBHBIX

dopmyu,
OIUCHIBAIOIINX MEXaHHYECKHUE U
AJIEKTPOMArHUTHEIE — KOJIeOaHUs.
Omnucanue

3aKOHOB n

MEXaHHYEeCKHX |
ANIEKTPOMArHUTHBIX KOJeOaHu C
HCTIONB30BaHUEM (busnueckux

BCJIMYUH: nepuon n qyacToTa
KoyieOaHui, amIuiuTyaa u (asa
KojeOaHu#, 3aps] U cuia TOKa B
rapMOHHYECKUX

AIIEKTPOMATrHUTHBIX KOJICOAHHSX.
PelieHne KauecTBEHHBIX 3ajad C
ONOpOi Ha H3Yy4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OIHCHIBAIOIIIE
MEXAaHHUYCCKUC )5
QJICKTPOMArHuTHBIC KOJ'Ie6aHI/I$[.
Pabora B rpymnmax npu
IUITaHUPOBAHWHU, TIPOBCIACHUU U

HHTEpIpeTannun pE3ynbTaToB




OIIBITOB, u aHam3e
JIOTIOTHUTENBHBIX ~ HCTOYHUKOB
nHpopmanuu o Teme

2.2

MexaHnyeckue u
3JIEKTPOMAarHUTHBIE
BOJIHBI

MexaHndeckue BOJTHBI, YCIIOBHA
pacnpoctpanenus. Ilepuox. CxkopocTh
paciupocTpaHEeHHsT W JUIMHA  BOJIHBL
ITonmepeuHble W TPORONBHBIE BOJHEIL.
Wnreppepenuns u nudpakuus
MeXxaHHuecKux BOJH. 3BYyK. CKOpOCTb
3Byka. ['poMKoCcTh 3Byka. BricoTa ToHA.
TemOp  3Byka.  DJEeKTpOMarHuTHBIC
BOJIHBL. VYcenosus U3IIy4YEeHUs
JJIEKTPOMAarHUTHBIX ~ BOJNH. BzammHuas
opueHtauuss BektopoB E, B, v B
3JIEKTPOMarHuTHol BosHe. CBoiicTBa
3JIEKTPOMAarHUTHBIX BOJH: OTpPaKCHHE,
MPEJIOMIICHHE, TIOJIIPHU3ALIHS,
mudpaxuus, uHTepdepeniui. CKopocTb
NIEKTPOMAarHUTHBIX  BOJIH. xana
JNIEKTPOMAarHUTHEIX BOJH. [IprMeHeHMe
JJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE H
ObiTy.  IIpMHOMIBI  pajgHMOCBS3H |

TEJICBUICHHSI. Pagnonokarus.
DJIeKTPOMarHuTHOE 3arpsi3HeHNe
OoKpyXatouie  cpenpl.  TexHuueckue
yCTpOHCTBa u MIPaKTHYECKOe
NpUMEHEHHE: MYy3bIKaJIbHbIE
HHCTPYMEHTHI, YIIBTPa3BYyKOBast

JUArHoCTUKa B TCEXHUKC W MCIHIIUHC,
pamap, paguoNpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

Uzyuenne o0pa3oBaHUs u
PacIpoCTpaHeHUs MONEPEYHBIX H
NPONONBbHEIX BONMH. HaOmroneHue
OTPOXEHUSI W IPEIIOMIICHUS,
uHTepdepeHIn M AuPpPaKIUH
MEXaHUYECKUX BOJIH.
HaGmonenue cBsA3u TPOMKOCTH
3ByKa M BBICOTBI TOHa C

aMIUTUTYA0U U 4acTOTOM
KoneOaHuH, 3BYKOBOTO
pe3oHaHca. HccnenoBanne
CBOHCTB 3JEKTPOMATrHUTHBIX
BOJIH: OTPa)KCHHUE, IPEIOMIICHHE,
TOJIAPH3ALIHS, mudpaxmus,
uHTephepeHus. N3zyuenue
YCIIOBUU U3JIy4EHUs
3NIEKTPOMAarHUTHBIX BOJTH,

B3aMMHON OpPUEHTAIMN BEKTOPOB
E, B, v B »3nexkTpoMarHuTHOM
BoNHE. l3ydeHue mpuUMEHEHHS
JICKTPOMAarHUTHBIX ~ BOJIH B
TexHuke u ObITy. OOBsICHEHUE
MPUHLMIIOB JAEHCTBUSI U YCIOBUH
6e3omacHoTo MIPUMEHCHNUS
MY3BIKaIbHBIX HHCTPYMEHTOB,
YIIBTPa3BYKOBOH JMAarHOCTHKH B
TeXHWKE ¥ MEAWINHE, pajapa,
paguonpuéMHUKa,  TEIEBU30DA,
aHTeHHBl, Tenedona, CBY-meun.
Pemenne pacuéTHBIX u
KayeCTBEHHBIX 3aJ1a4 ¢ ONOpoil Ha
U3y4EHHbIE 3aKOHBI u
3aKOHOMEPHOCTH, OINHCBIBAIOLIHE

bubnunoreka
IHOK

https://m.edsoo.r
u/7f41c97c
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2.3

OnTHka

10

I'eomerpuueckas OITHKA.
[IpssmonuHeiiHoe pacupocTpaHeHue
CBeTa B OJHOpPOAHOM cpexe. Jlyu cBera.
Toueunslit ucTouHuk cBeta. OTpakeHue
cBeTa. 3aKOHBI  OTPaXKEHWS]  CBETa.
[MocTpoeHne n300pakeHUH B IUIOCKOM
3epkaine. [Ipenominenue cBera. 3aKOHBI
MpeJIOMJICHUS  CBeTa.  AOCOIIOTHBIN
nokasarenp  npernomieHus.  [lomHoe
BHYTpEHHEE OTpakeHue. IIpenenbHbIi
YTOJI MIOJTHOTO BHYTPEHHEI'O OTPAKEHUSI.
Hucniepcus cBeta. CHoXHBIH CcOCTaB
6emoro cmera. l[ger. CobOwmparomue wu
paccenBaromue JIMH3BL TOHKas JUH3A.
DOKYCHOE pacCTOSIHUE U ONTHYECKas
cuna ToHKOM smH3bL.  [locTpoenue
n300pakeHHH B coOMpalomuX |
pacceuBatomux  juH3ax.  Dopmyna
TOHKOM ITMH3Bl. YBEIHYEHUE, TaBaeMOe

pacmpocTpaHeHHe MEXaHHYEeCKHX
U DIEKTPOMArHUTHBIX  BOJIH.
Hcnonp3oBaHue
HHPOPMAIMOHHBIX  TEXHOJOTHUI
JUIsl TIOMCKa, CTPYKTYpUPOBAHHUS,
MHTEPIPETAIMU U MIPEICTaBICHUS
HHPOPMAIMH TPHU  MOITOTOBKE
cooOmeHnii 00 HCIOJIb30BaHUU
AIIEKTPOMArHUTHBIX BOJIH B
TEXHUKE. YJacTHe B TUCKYCCHH 00
AIIEKTPOMArHUTHOM 3arps3HCHUH
oKpyxaromieil cpenpl. Pabora B
rpynmnax Impd  IUIAaHUPOBAaHHH,
HpOBe}IeHI/II/I nu I/IHTCpHpeTaHI/II/I
pPe3yNbTaTOB OMNBITOB U aHalu3e
JOIIOJTHUTCIIbHBIX HUCTOYHUKOB
HHPOPMALINH 110 TeMe

W3ydyenue  sBJIECHUS  IIOJIHOTO
BHYTPEHHEIO  OTPaXCHUs, €ro
MIPUMEHEHUS B CBETOBOJIE.
W3ydyenue Mozeneil MUKPOCKOIA,
teneckomna. Iloydenue criekrpa ¢

ITOMOII[IO TIPU3MEBI i
TUPPaKIHOHHON pemETKH.
Uzmepenune IMoKa3aTes
TIPETOMIICHUS CTEKIIa.
Uccnenosanune CBOMCTB
n300pakeHUH B JUH3aX.
OO0BscHEeHNE MPUHIUIIOB

JIEHCTBUS M YCIOBHH 6€30I1aCHOTO
MIPUMEHCHUA OYKOB, JIyIIbI,
¢doToanmapara, MPOCKIIMOHHOTO

anmapara, MHUKpPOCKOIa,
TENECKONa, BOJIOKOHHOHN ONTHKH,
T paKkInOHHOM pemeéTKy,

nojgsAapounaa. Pemenne paC‘{éTHLIX

Bbubnnoreka
HOK
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JIMH30M. [Ipenenst
reoMeTpUIECKON
OITHKA. Uutepdepenims CBeETA.
KorepenTHsie YcenoBus
HAOJIOICHUS] MAKCUMYMOB U MUHUMYMOB

B nHTEp(EPEHIIMOHHOIN KapTHHE OT JBYX

TIPUMEHUMOCTH

OIITHKH. BonnoBas

HCTOYHUKH.

CI/IH(1)8.3HBIX KOTE€PEHTHBIX HWCTOYHHUKOB.

Hdudpakmus  ceera. dudpakmuonHas
peméTka. VYcmosue HaOIIOIEHUS
TJIaBHBIX MAaKCHMYMOB TIpH MaJCHUHU
MOHOXPOMaTHIECKOTO cBeTa Ha
J(pakInOHHYIO peméTKy.
Ilonapuzanus  cBera.  TexHuueckue
yCTpoicTBa u MPaKTHYECKOe

MpUMEHECHHUE: OYKH, Jymna, (oToammapar,
MPOEKIMOHHBIA  ammapar, MHKPOCKOII,
TEJIECKOTI,

I paknnoHHAs PEETKa, TOIIPOH]

BOJIOKOHHasA OIITHKA,

3aja4 C SIBHO 3aJaHHOU
(usnueckoit MOJIENBIO c
UCTIONB30BaHUEM OCHOBHBIX
3aKOHOB u dbopmyn
reOMETPUYECKOU OITHUKH.
[Toctpoenue u OIMCaHHE
n300pakeHs, €0371aBa€MOro
IUVIOCKUM  3€pKaJloM,  TOHKOH

JIuH30#. PaccMoTpeHnue npenenos
MPUMEHUMOCTH TEOMETPHIECCKON
OTITHKH. PacnoznaBanme

(bu3nYeCKUX SBICHUH B OMBITAX H

OKpYyXarouieu JKUA3HU:
IPSIMOJIMHEIHOE

pacmpocTpaHeHHe CBeTa,
OTpa)kKeHHe, HpeJIOMIICHHE,
uHTeppepeHnrs, AUDPaKOus W
MOJApHU3aLUsl CBETA, IHCHEPCHS
CBeTa. Nzyuenue YCIIOBUH
HaONIOZCHUSI ~ MakCHMyMOB |
MHHUMYMOB B

HHTEePHEPEHIIMOHHON KapTHHE OT
JIByX CHH(A3HBIX KOTE€PEHTHBIX

HCTOYHHKOB. Ycnosue
HaOIIOAEHNS IIaBHBIX
MaKCUMYMOB npu MajieHuu

MOHOXPOMAaTHYECKOIO CBETa Ha
TUPPaKIHOHHYIO pelETKYy.
AHanu3 ONTHYECKHUX SIBJICHHHI C
WCTIOJIb30BAHUEM 3aKOHOB: 3aKOH
HIPSIMOJINHEHHOTO

pactpocTpaHEeHUs] CBETA, 3aKOHBI
OTpaXKeHHUsI CBETa, 3aKOHBI
npenomiieHus cBeta. Omnmcanue
ONTUYECKUX SIBIICHUI C

HCIOJIb30BaHUEM (u3ndecKnx




BEJINYUH: (POKYCHOE PAacCTOSHHE U
ONTHYECKas CUJIa JTUH3BI

Hroro no pazneny

24

Pazjen 3. OCHOBBI CIIEIITUAJIBHOM TEOPUH

OTHOCHUTEJBHOCTHA

['panHuipl MPUMEHUMOCTH KIIACCUYECKON
MexaHuku. IloctynaTel cneunasbHOU
TEOpHUH OTHOCHTEIIBHOCTH:
WHBapUAHTHOCTh MOIYIIS CKOPOCTH CBETa

Pelrenrie KaueCTBEHHBIX 3aa4 C
OMOPOi Ha U3YYCHHBIE TOCTYIATHI
CTO. Hcnons3oBanue
MH()OPMALMOHHBIX  TEXHOJIOTHIA

N B BaKyyMe, NPHHIMII OTHOCHUTEIBHOCTH | [UI TOHMCKA, CTPYKTYpHpoOBaHuWs, | bubmmoreka
OCHOBBI crierMaIbHOMN . .
31 Teopu 4 OHHIITENHA. OTHOCUTENBHOCTh HMHTEPIPETALIMU U NIPEACTABICHUS HOK
OJTHOBPEMEHHOCTH. 3amemienne | uHGOpMamuMM mpH HOAroToBKe |  https://m.edsoo.r
OTHOCHTEJILHOCTH .

BPEMEHHU M COKpAllleHHe JUIMHBI. DHEpPrust | CcOoOOLIeHHH 0 rpanunax | Uu/7f41c97c
U HMMITYJbC PEISATUBUCTCKON YaCTHUIIBL. NPUMEHUMOCTH  KJIaCCHYECKOM
CBs13b Macchl ¢ SHEpruei M MMITyJIECOM MexaHUKH 1 ocHoBax CTO
PEISATUBUCTCKOW  YacTUIBL.  JHeprus
MIOKOS
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Pa3zgen 4. KBAHTOBAS ®U3UKA
®oroner. @opmyna Ilmanka cBs3m | Habmonerme ¢doroadderra Ha
9Hepruu (GOTOHA C €ro 4YacTOTOH. | YCTaHOBKE c LIUHKOBOH
OHeprust u umnyibe GoToHa. OTKpHITHE IIAaCTUHOM. HUccnenoBanue
u uccrnenoBanue Goroaddexra. ONbITh | 3aKOHOB BHelIHero GpoTodddekra.
A.T'. CroneroBa. 3akoHbl (oTodddekra. OO0BscHEHUE OCHOBHBIX
YpaBHeHUE OiHITeHA b MIPUHIINAIIOB JIeUCTBUS bubnmoreka

41 DJeMeHTH KBaHTOBOM 6 tdortoaddexra.  «KpacHas  rpaHHIA» TeXHHYECKHUX ycTpoiicTtB, Takux | LOK

' OIITHKH doroadderra. Tasnenne cBera. OmsiThl | Kak: Qorodnement, ¢oromaruuk, | https://m.edsoo.r

I1.H. JlebeneBa. XuMuyeckoe IelcTBHUE coJtHeuYHast OaTapest, CBETOUOM; U u/7f41c97c

cBeta. TexHudeckue ycTpoilcTBa H
MPaKTUYECKOe
(oroanemenT, (HOTONATUMK, COJHEUHAs
Oarapes, CBETOIUON

MNPUMCHCHHC!

YCIIOBHIA ux Oe3omacHoOro
OpUMEHEHHUST B  NPAKTHYECKOH
KHU3HH.  PenieHue  pacuy€THBIX
3a7a4 ¢ SBHO  3aJaHHOM
¢bu3ngeckoi MOZEIIBIO c
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4.2

Crtpoenue aToma

Mopens aroma TomcoHa.  ONBITBI
Pesepdopra mo paccesHHIO (-4aCTHII.
IInanerapnas monens aroma. IlocrynaTsl
bopa. UznyueHue u  TOrJOIIEHHE
(hOTOHOB IIpHU IEpexo/ie aToMa ¢ OJHOTO
YPOBHS D3HEpPrUM Ha JApyroid. Bunuel
cnekTpoB. CHEKTp YypOBHEH 3HEPIruu
atomMa Bojaopona. BosiHOBbIE cBoiicTBa

YaCTHII. Bounnebl e Bpoitnsa.
KoprryckynsapHOBOITHOBO# ITyaJi3M.
CrioHTaHHOE H BEIHYXJICHHOE

n3iyudeHue. TexHUueckue ycTpoilcTBa U
IIPAKTUYECKOE [IPUMEHEHUE!
CHEKTPaNbHBIA aHadu3 (CHEKTPOCKOM),
J1a3ep, KBAaHTOBbII KOMIIBIOTED

HCTIONb30BaHNEM OCHOBHBIX
3aKOHOB M (opMys KBaHTOBOM
onTuKU. PemeHune kauecTBEHHBIX
3aJad4 C ONOPOH Ha HU3y4YCHHBIE

3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM OIITHKH.
PacnoznaBanme (u3nIecKux

SBICHHI B Y4YEOHBIX OIBITAX:
(OTO3TEKTPIUCCKUi a¢dexr,
cBeroBoe pmasieHme. Omnmcanne
W3YYCHHBIX KBAHTOBBIX SBICHUH 1
MPOLIECCOB  C  HMCIOJIb30BAHUEM
(GU3UYECKUX BEITUYUH: CKOPOCTh
QJICKTPOMArHuTHBIX BOJIH, AJIMHA
BOJIHBI 1 4aCTOTa CBE€TA, DOHEPTHUA U
UMIyJbe (POTOHA

Uzyuenne MOJIEITH OTIBITa
Pesepdopra. [IpoBenenue
OKCIIEPUMEHTa MO HaOIIOICHHIO
nuHeuatoro cmekTtpa. OreHka
aOCOJIIOTHBIX ¥ OTHOCHTEIBHBIX
HOTPEIIHOCTEN HU3MepeHui
(mznveckux BennuuH. V3ydeHue
MOJIeNH aToMma: TomcoHa,
IUTAHETapHOH  MOJENH  aToMa,
mozaenu artoma bopa. M3yuenue
CIIEKTpa YPOBHEH SHEPTHH aToMa

BOJIOpOJIA. OOBsicHeHUE
MPUHLHUIIOB JEHUCTBUS M YCIOBUM
Ge3omacHorO MIPUMEHEHNS
CIIEKTPOCKOIIA, nasepa,
KBaHTOBOTO KOMITBIOTEpA.

Pemenne kayecTBEHHBIX 3agad C
OHOpOﬁ Ha H3YYCHHBIC 3aKOHBI,
3dKOHOMEPHOCTH U (I)I/I3I/ILICCKI/I€
SABJICHHUA II0 TEMC ((CTPOCHI/IC

bubnunoreka
LHOK
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4.3

ATOMHOE AP0

OKCIIepUMEHTHI, JIOKa3bIBAIOIINE
CIIO)KHOCTb CTpoeHus siapa. OTKpbITHE
panuoaktuBHOCTH. OmbiTel Pesepdopra
o OTIpeIeNICHUIO coCTaBa
panuoakTuBHOro u3nydeHus. CpoiicTBa
anbpa-, Oera-, raMMa-u3Iy9deHus.
BnusHuEe pagMoakTUBHOCTH HA JKUBBIC
opranm3Mel.  OTKpbITHE TIPOTOHA |
HehTpoHa. HyxioHHas wognens sapa
lefizenOepra-MBanenko. 3apsanm  smpa.
Maccogroe uwucio sapa. M3oromnsl. Anbda-
pacnaa. DJIeKTPOHHBIM U MO3UTPOHHBII
Oeta-pacman. [ammauznydeHue. 3aKkoH
pPaZMOaKTUBHOTO  pacmaga.  DHeprus
CBSI3U HYKJIOHOB B siApe. SIaepHbIe CHIIBL
[Jedexr maccs sapa. SnepHble peakiuy.
Henenne wu cuHTe3 dAnep. SnepHslil
peaxrop. TepmosinepHbIit CHUHTE3.
[TpoGiemMbl W TIEPCIEKTUBHI  SACPHOU
9HEPreTHKU. OKOJOTMYECKHE aCIEKThI
SIEPHONW DHEPreTHKH. OJEeMEHTapHbIE
YaCTULIBL. OTKpbITHE MO3UTPOHA.
Metonp!l HaOMIOAEHUS W PETHCTPAIlUU
3IIEMEHTaPHBIX 4acTHIl.
DyH1TaMEHTAJIbHBIE B3aUMOJICHCTBUSL.
EnuncTBO (UM3MUecKoil KapTUHBI MHpa.
TexHuueckue YCTpOHCTBa u
MPaKTU4YEeCKOEe NPUMEHEHHE: J03UMETP,

aToMay. PacnosnaBanme
¢bu3nYecKnX SBICHUI B y4eOHBIX
OTIBITax: BO3HHKHOBEHHE
JIMHEHYaTOro CIeKTpa U3IIydeHHUsI.
AHanu3 KBaHTOBBIX IPOLECCOB U
SABJICHUA C  HCIIOJb30BaHHUEM
nocrynaroB bopa

I/I3yquMe OKCIICPUMEHTOB,
JOKa3bIBalOIUX CJIO)KHOCTh
CTpOCHUA aTOMHOTI'O aapa.

HccnenoBanue TpekoB yacTHIL (110
TOTOBBIM tdhotorpadusm).
W3y4enue snepHBIX CHIL, SIAEPHBIX
peakmuii CHHTE3a W paclaja,
TEPMOSZICPHOTO CHHTE3a.
W3ydyeHne HYKIOHHOH MOJAEIH
spa IeiizenOepra-lBaneHKo.
OOBsCHEHHE  YCTpOWCTBA  H
MPUMEHEHHUS JI03UMETPa, KaMepsbl
Bunbcona, saepHoro peaxropa,
aTOMHOI O0MOBI. Pemenne 3amau
C OIIOPOM Ha MOIY4YECHHbIE 3HAHUS,
B T.4. O 3apsi/ie © MacCOBOM UHCIIe
sapa. PacnioznaBanme
(¢u3NYeCKUX SABICHUH B y4eOHBIX
OTIBITax M B OKPY)KAIOIIEH >KU3HHU:
€CTEeCTBEHHasT M WCKYCCTBEHHas
paanoaKkTUBHOCTbD. Onucanue
KBaHTOBBIX SIBJICHUH U MPOLECCOB
C HCIIONB30BaHUEM (U3UIECKUX
BEIMYMH: MEepUOJ TOoNypacmasa,
SHEPrHsl CBS3M aTOMHBIX siJIep,
nedekt Maccel sppa.  AHaiuM3
NpOLIECCOB W SBICHUH ¢
UCIIONIb30BAaHUEM  3aKOHOB M
MOCTYJIATOB: 3aKOH COXpaHEHHs

bubnunoreka
LHOK
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HWroro no paznmery 15

Pa3gen S. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3NKU

KaMmepa BunbcoHa, snepHbI peakrtop,
aTomHas bomba

ANEKTPUYECKOTO  3apsiia, 3aKOH
COXpaHEeHHsI MAacCOBOTO YHCIA,
MOCTYJIaThI bopa, 3aKOH
PaarOaKTUBHOTO pacnaza.
VYyactue B paboTe Kpyriaoro croia
«DyHaaMeHTaIbHbIE
B3aNUMOJEUCTBHUS. EnnnctBo
¢du3ngecKoifkap THHBI MHUpay.
Hcnonp3oBanue
MHPOPMALIMOHHBIX  TEXHOJIOTHHA

IUISL TIOWCKA, CTPYKTYPHUPOBaHHS,
HWHTEPIIPETAUU U NIPEACTABICHUA
uHopManMM NpH  MOJATOTOBKE
cooOImeHnd 0  NPUMEHEHHH
3aKOHOB KBAaHTOBOW (DM3MKH B
TCXHUKEC )41 TCXHOJIOI'UAX,
IKOJIOTHIECKHX aCIMeKTax

SCPHOH YHEPTETUKI

51 DeMeHTH aCTPOHOMUHU
' 1 acTpoQH3UKU

DTaIbl pa3BUTHUA

HpI/IKJ'IaZ[HOC u MHPOBO33PECHUCCKOC

aCTPOHOMUHU.

3HAYeHUEe acTpoHOMuu. Bua 3BE3AHOrO
Heba. Co3Be3ust, SpKue 3BE3/IbI, IUIAHETHI,
ux Buaumoe JaBwkeHue. CosHeyHas
cucrema. Comnite. ColHEUHAs! akTHBHOCTb.
Hctounuk »sHeprun ConmHma u  3BE3N.
3BE3MBI, WX OCHOBHEIC XapaKTEPHCTHKH.
JuarpaMmma «CHEKTPAJGHBIA  Klace —
3BE31BI TJIaBHOM
MOCJIE0BATEIHHOCTH. 3aBUCHMOCTh

«Macca — CBETUMOCTbY IS 3BE3]T rJIaBHOM

CBECTUMOCTB».

MOCJIEI0BATENILHOCTH. Buytpennee

CTpOCHHE 3BE3. CoBpeMeHHbIe

DTaIbl pa3BUTHUA

HpI/IKJ'IaI[HOG 1 MHUPOBO33PCHYCCKOC

ACTPOHOMHUH.
3HAa4YCHUEC aCTPOHOMMHU. Bun
3B&3aHOro Heba. Co3Be3nus, spKHe
3BE3 DI,

IUIAHCTBI, WX BHIHUMOC

newkenne. CoaHedHas CHCTEMaA.
Comune. ConHeuHas aKTHBHOCTb.

Ucrounuk sneprun ConHIa U 3BE31.

3BE3EI, HX OCHOBHBIC
XapaKTePUCTHUKHU. Juarpamma
«CTEKTPaJIbHBINA KJacc -
CBETUMOCTE». 3BE31bI  TJIABHOM

MOCJICA0OBATCIIBHOCTH. 3aBHUCHUMOCTh
«Macca — CBETUMOCTBY» JUISl 3BE3]

Bbubnnoreka
HOK
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NPEJCTAaBICHUSI O TPOUCXOKACHUH U
sBostory CoiHLA U 3BE3M. OTalbl )KU3HU
3BE31. Mueunsii [Tyt — Hama I'anakruka.
Ilonoxenne u nBwxeHue ConHoa B
INanaxtuke. Tunst

PapuoranakTuku M KBa3aphl.

TaJaKTHK.
UYeépHsle
IOBIPEI B sAApax ramakTuk. lloarotoBka
coobmernit 00 pa3BUTHA
aCTPOHOMHH, 0 MIPUKITATHOM "
MHPOBO33PEHIECKOM 3HAYCHUU
MeTozax

oTamnax

aCTpOHOMMUHU, (6] NOJTy4CHUA

Hay4YHbIX  ACTPOHOMMUYECKHX  3HAHUU,
OTKpBITHSIX B COBPEMEHHOW acCTPOHOMUU.
N3yueHne coBpeMEHHBIX MPEICTABICHUN O
mpoucxoxaeHun u 3Boionun ConHua u
3B€341. M3yueHue  THUNOB  rajakTUK,
paavoraJakTMK U KBa3apoB. I3yuenue
JIBIDKCHUS HEOCCHBIX TEJI, YBOJIFOIIAH 3BE3]T
u BcenenHol, nponeccoB, IPOUCXOASIINX
B 3BE34ax, B 3BE3JHBIX CHUCTEMax, B
MEKTaJIaKTHIECKOW Ccpefe, MacIITaOHOM
CTPYKTYpPBbI
paciupeHus: BeceneHHOM Ha OCHOBE 3aKOHA

Xab0ia.

Bceenennoit.  O0bscHEHUE

IMoaroroBka K 0OCYXIEHHUIO

HEepeIIeHHBIX  Npo0JeM  acTPOHOMHHU.
[IpoBenenue HaOJII0IeHN |
HEBOOPY)KEHHBIM TJIa30M c
UCIIOJIb30BaHUEM KOMITBIOTEPHBIX
TIPUIIOKEHUH JUTs OTIpeeIeHNs
Bcenennas. Pacmmpenne  BceneHHOM.

3akon Xa006xa. Pasberanne rajlakTHK.

Teopuss bosbmoro B3peiBa. PenukroBoe

CTPYKTypa
MeraranakTuka.

n3nydeHue.  MacmtabHas
Bcenennoii.

Hepeménabie mpo6ieMbl aCTPOHOMUHU

TJIaBHOM IOCJICIOBATEIILHOCTH.
BuyrpeHHee = cTpoeHHe  3BE3N.
CoBpeMeHHbIE MPEACTABICHUS O
MPOUCXOXKACHUA U DBOJIOLUHU
ConmHua u 3BE31. OTanbl JKU3HU
3B€31. Mieunsiit [lyth — Hamma
lanakTuka. Ilomoxenne u
newkenre ConHrna B I'amaktuke.
Twune! ramakTuk. PaguoramakTuku u
KBazapbl. UEpHBIE ABIPHI B spax
rayakTuk. [Toaroroska cooOIeHmit
00 3Tamnax pa3BUTHs aCTPOHOMUH, O
MPUKJIATHOM U MUPOBO33PEHUIECKOM

3HAaYCHUM aCTPOHOMHH, O METOAAX

TMOoJIy4YeHUA Hay4YHBIX
ACTPOHOMHUYECKUX 3HaHUH,
OTKPBITHSX B COBpPEMEHHOM
ACTPOHOMMH. Uzyuenue

COBPEMCHHBIX TIPE/ICTaBICHUH O
MPOUCXOXKACHUH W SBOJIOLUHU
ConHua u 3BE31. M3yueHnue TUNOB
rajakTHK, paauoraiakTHK i

KBazapoB. M3yueHue JBHIKEHHS

HEOECHBIX TeJl, 3BOIIOLUH 3BE3] U
Bcenennoi, IIPOLIECCOB,

MIPOUCXOAATIUX B 3Bé3uax, B

3BE3/IHBIX cucTeMax, B
MEKTaJIaKTUYECKOM cperne,
MaciuTabHoOU CTPYKTYPBHI
Bcenennoii. OObsACcHEHHE

pacupenust Becenennoil Ha ocHoBe

3akoHa Xa0O0Oma. IloagroroBka K

00CyXIIEHUTO HEepeIIeHHBIX
npo6GyieM actpoHoMuu. [IpoBeaenne
HabroIeHuit HEBOOPYKEHHBIM
rJ1a30M c HCIIOJIb30BAaHUEM
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Paznen 6. OBGOBLIAIOIIEE IOBTOPEHUE

KOMITBIOTEPHBIX TIPHIOKCHUN I
oInpenieneHus MOJIOXKEHUS
HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYI0  JaTy:  OCHOBHbIE
co3Be3aus CeBepHOro NOIyIIapus 1
sIpKHE 3BE3/BL. IIpoBenenue
HaOmromeHuit B Tteneckon JIyHBI,
mwia”er, Miueunoro Ilytu. Yuactue
B [JUCKyCCHHM O HEPEIICHHBIX
pobIeMax acTpOHOMHH

6.1 O6ob6maroree 4
MOBTOPEHUE

O06006111EHNE u CUCTEMATH3ALNA
COJIepIKaHuUs Pa3enioB Kypca «MexaHuKay,
«MoekynsipHast ¢busnka u

TEPMOAWHAMHKA», «DJIEKTPOAHHAMUKAY,
«Komebanust u  BOaHBI»Y,  «OCHOBBI
CTIIEIUAILHON TEOPUU OTHOCUTEILHOCTH,
«KBanToBas ¢busnkay, «DIIeMeHTBI
aCTpOHOMHU U acTpodu3uku». PoJb
(bU3UKK ¥ aCTPOHOMHUH B 9KOHOMHYECKOH,
COIMAJIbHON Hu
ITHYECCKOM chepax JISATSIIBHOCTH
YeIlOBeKa, pOJb W MecTo (QU3UKH U
ACTPOHOMHH B COBPEMCHHOW HAYYHOI

TCXHOHOFH‘ICCKOﬁ,

KapTHHEe MHpa, 3HAYCHUE OIUCATENBHOM,
VY4acTue B JUCKYCCHH O pOJiH (U3UKH U
aCTPOHOMHMH B  DPa3NUYHBIX  cdepax
JeaTelbHOCTH  4enoBeka. [loaroroska
coobmieHnit 0 MecTe HPU3NIECKOI KapTHHBI
MHpa B Py COBPEMEHHBIX MPECTaBIECHUN
0o upupoae. BrimomHenne — y4eOHBIX
3aJaHui, JEMOHCTPHUPYIOIIMX OCBOCHHUE
OCHOBHBIX MOHSATHH, PU3NYECKUX BEININH

O0o00ImeHNe W CHCTEMaTH3alds
COJCp)KaHMS ~ pa3lesioB  Kypca
«MexaHukay, «MonekynspHas
¢m3uKka W TEPMOJMHAMHKAY,
«OnexkrpoauHamukay, «Komebanus
U BOJHBEDY, «OCHOBBI CIIEIIHATIBHON
TEOpHUH OTHOCHUTEIEHOCTHY,
«KBanToBas ¢uzukay», «IEMEHTHI
ACTPOHOMMH U acTpodu3ukm». Poib
¢M3MKH M acTpOHOMHH B
HKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COLIMAILHOW W ATHYECKOU cepax
JIeSITEIbHOCTH 4YEJIOBEeKa, pPOJIb M
MecTo (UM3MKH M acTpOHOMUHM B
COBPEMEHHOM HAay4yHOW KapTHHE
MHpa, 3HAYEHUE OIUCATENbHOH,
YuacTe B JUCKYCCUM O POJIM
¢bu3uKn u aCTPOHOMUU B
pa3IUYHBIX cdepax IesTeTbHOCTH
yesjoBeka. [loAroToBKa cooOmeHui
0 MecTe pU3NIECKON KapTHHBI MUpa
B pany COBPEMEHHBIX

bubnunoreka
LHOK
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u 3aKOHOB Kypca ¢msmku 10-11 kmaccor
CHUCTEMATH3UPYIOLICH, OOBICHUTEIEHOU U
nporHoctuueckor QyHkuuit pusnueckoit
TeOpuu, poib (U3MYECKOH Teopun B
(hopmupoBaHUH Npe/ICTaBICHUM 0
¢usnueckoii  KapTMHE  MHpa,  MECTO
(hm3n9IecKoi KapTHHBI MHpPa B 00IIeM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
[IpeACTaBICHUN O IpUpOaE

IIpeACTaBICHUM 0 IpUPOJAE.
BrimonHeHnne y4eOHBIX 3aJaHui,
JEMOHCTPHPYIOIIUX OCBOCHUE

OCHOBHBIX MOHITHH, (HU3UICCKUX
BEJIMYMH M 3aKOHOB Kypca (U3UKU
10-11 xmaccoBs

Hroro 1o pasneiy 4
PesepBHOE Bpems 3
OBLLUEE KOJIMYECTBO 68

YACOB IO ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

®dwusuka, 10 knace/Msxkumies I'.41., Byxosues b.b., Corckuiit H.H. mox penakiueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

O®wusuka, 11 xnmace/Msikumies I'.41., Byxosies b.b., Corckuit H.H. non penakuueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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