['ocynapcTBenHOe Or01KeTHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
Camapckoii obsactu cpefHssi o0eoopazoBarenbHas mKoa 1. Jlyrauapckuit
umenu ['epost Poccuiickoit @enepanuu Onera Hukonaesuya Jlonarosa
MyHUIIUTIaTbHOTO paiiona CtaBpononbekuii Camapckoil obmactu

PACCMOTPEHO ITPOBEPEHO YTBEPXIEHO
Ha 3aceganuu MeTOAMYECKOTO 3aMecTuTeNbh TUPEKTOpa JTUPEKTOP HITKOJIBI
00BbeIMHEHNS AsszoBa O.B. A.A.TapabbiknHa
€CTECTBEHHO-HAYYHOTO LIMKJIa 28.05.2025 npuka3 Ne 104/1-oxn
[Iporokosn Ne5 otr27.05.2025 o1 02.06.2025 1.
pelIeHuEM

PABOYASA ITIPOI'PAMMA
y4eOHoro npeamera «@usmKa»
10-11 kiaaccol

(ba3oBblil ypoBeHb)

C=RU, O=I'bOY COL n.JlyHa4apckuu,

CN=TapabbikmHa A.A.,

E=so_cu_lunachar_stv@samara.edu.ru
" ‘\ 0089e8202c686f66cf

2025.06.02 16:49:08+04'00



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o usuke 6a30BOro ypoBHs Ha yPOBHE CPEAHETO 00111eT0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeacraBieHHbix B GI'OC COO, a Takxke ¢ ydeToM
benepasibHOM paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMY MPEnoaBaHus y4eOHOTro
npeameta «Duszmka» B 00pa3oBaTeIbHBIX oOpraHu3anusax Poccuiickoir Deneparum,
peanu3yoNMX OCHOBHBIE 00pa30BaTEIbHbIC MPOrPaMMBI.

ConeprkaHue mporpamMmsl 1o (pU3HMKE HAMpPaBlIeHO HA OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTWHbI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydeHmm uX (Qu3MKe
Ha 0a30BOM YypOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOTO mojaxona. I[Iporpamma
o ¢usuke coorBeTcTByeT TpeboBaHusiM OI'OC COO Kk miIaHUPYEMBbIM JTMYHOCTHBIM,
MPEeIMETHBIM M METalpeAMETHBIM pe3yjbTaTaM oOOy4YeHHUs, a TaKXe YYHUTHIBAET
HEOOXOJMMOCTh pealn3allid MEXKIPEAMETHBIX CBsi3ed (U3UKH C €CTECTBEHHO-
Hay4YHbIMU Y4e€OHBIMU TIpeaMeTamMu. B Hell onpenenstoTcss OCHOBHBIE HEIH U3YyUCHUS
(¢bu3MKM Ha YpOBHE cCpelHero oOiiero oOpa3oBaHUs, IUIAHUPYEMBIE PE3yJIbTaThl
OCBOCHHMS Kypca (U3HMKHU: JTUYHOCTHBIC, METaNpeIMETHbIE, IpeIMETHbIE (Ha 0a30BOM
YpPOBHE).

[Iporpamma no (pu3MKe BKIIFOYAET:

IJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B TOM
YHCJIe MPEAMETHBIC PE3YNIBTATHI IO TO1aM 00yUYCHUS;

cojiepkanue yueOHoro npeameta «duszukay mo rogam oOydeHHUs..



[Iporpamma 1o @u3nke MOXKET ObITh HMCIOJIb30BaHa YUMUTENSIMU KaK OCHOBa
JUISL COCTaBJIEHHSI CBOMX pabouux mporpamm. IIpu paspaborke pabodeil mporpammsl
B TEMAaTUYECKOM IJIAHUPOBAHUM JOKHBI OBITh YYTEHBI BO3MOKHOCTH MCIOJIb30BaHUS
ANEKTPOHHBIX (IUGPOBBIX) 00pa3oBaTEIbHBIX PECYpPCOB, SIBISIOMIMXCS y4eOHO-
METOIMYECKUMH MaTepranamMmu (MyJIbTUMEIUNHBIE TPOTPAMMBI, JIEKTPOHHBIE YUCOHUKU
U 3a/JaYHUKH, DJIEKTPOHHBIE OHOIUMOTEKH, BHUPTYyallbHbIE JTa0OpaTOpUU, WTPOBbHIC
IPOrpaMMbl, KOJUIEKIMH IUGPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), PEATUIYIOUIUMHU
TUAAKTUYECKHE BO3MOXHOCTH HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BaHUH.

[Iporpamma 1o ¢u3HMKe NPegoCTaBISIET BO3MOXKHOCTD JIJISl peasi3allii Pa3IndHbIX
METOJIMYECKHUX MOJIXO0/I0B K OpraHu3aiuu 00y4deHus: (U3uKe MPpU YCIOBUH COXPAHECHUS
00s13aTeIbHON YaCcTH COJIEpKaHus Kypca.

du3nka KaKk Hayka o HambOoJjee OOIUX 3aKOHAX MPUPOJbI, BHICTYMAs B Ka4yeCTBE
y4yeOHOro MpeAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUU
00 okpyxatomeM wmupe. IlkonbHbli Kypc ©u3Nku — cuCTeMOOOpa3yromui
JUIS €CTECTBEHHO-HAYYHbBIX YUEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIe)KAT
B OCHOBE IIPOLIECCOB M SBJICHUM, HM3y4yaeMbIX XHUMHEH, Ouonorueu, (usnueckoin
reorpadueil u actpoHomueil. Vcnonb3oBaHue M aKTUBHOE NpPUMEHEHUE (PU3MUECKUX
3HaHUU OIpenessieT XapakTep U pa3BUTHE pPA3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOECHHUS KOCMOCA, IIOJyYE€HUS HOBBIX MaTepUaloOB
C 3aJaHHBIMU CBOMCTBaMU M Jpyrux. M3ydenwe (u3uku BHOCUT OCHOBHOM BKJaj
B (opMuUpOBaHHE  €CTECTBEHHO-HAy4YHOW  KApTUHBI  MHpa  OOydaroniuxcs,
B (hopmMupoBaHrEe YMEHHI MPUMEHSITh HAyYHbII METO]I MO3HAHUS MPU BBHITIOJIHEHUH UMHU
y4eOHBIX UCCIICIOBAHHM.

B ocHOBY Kypca ¢pu3uku 1151 ypOBHS CpeIHEro 00IIero 00pa30BaHUs MOJIOKEH Pl
ujei, KOTOpble MOXKHO paccMaTpHUBaTh Kak MPUHLHUIIBI €M0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTHYECKU
3aBEpUICHHBIM, OH COAEPXKHUT MaTepuan M3 BCEX Ppa3/eloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoesn cenepanuzayuu. B cooTBETCTBUU ¢ HEM MaTepuan Kypca QU3UKU 00beIUHEH
BOKpYr ¢usnueckux Teopuil. Benymmm B Kypce sBisercs (OpMHUpOBaHUE
MPEJICTAaBICHUIA O CTPYKTYPHBIX YPOBHSAX MaT€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. Peanuszauus wuaed MpeanoyiiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIUala GU3NIECKON HAYKH, OCMBICICHUE CBS3H Pa3BUTHs (HU3UKU
C pa3BUTHEM OOIIecTBa, a TaKXKE C MHPOBO33PEHUYCCKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou uanpasnennocmu. Kypc (usuku mnpesarnosaracT 3HAKOMCTBO
C IIUPOKUM KPYTOM TE€XHUYECKHX U TEXHOJOTUYESCKUX MPHUIIOKEHNN N3YUEHHBIX TEOPHd
Y 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MOCPEACTBOM BBEICHHUS DIEMEHTOB COJEPIKaHUS,
MOCBSIICHHBIX 3KOJOTHYECKHM Mpo0iieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbBI



C pa3BUTHEM TEXHHMKH U TEXHOJIOTHM, a TakKe 0OCYyX IAeHUsl MpoOieM paluoHaIbHOIO
MIPUPOIOTIONB30BAHUS U SKOJIOTUIECKOW OE30MacHOCTH.

CrepXHEBbIMU DJIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpEAHEro OO0IIero
oOpa3oBaHHs SBISIIOTCS  ¢u3nyeckue Teopun ((popmMupoBaHUE MPECTABICHUN
O CTPYKTYpe TMOCTpPOCHMsI (PU3NYECKON TEeOopHH, poju (PyHIaMEHTAIbHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJIE, TPAaHUIAX MPUMEHUMOCTH
TEOpUH, ISl ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (DM3UKH peann3yercs Mpexkie BCEro
3a CYEeT OpraHu3alluu SKCIEPUMEHTATBHOMN AesTeNbHOCTH 00y4daromuxcs. [ 6a3oBoro
YpOBHS Kypca GU3HKH — 3TO UCTIOIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJA0OPAaTOPHBIX pabOT, KOTOPBIE B MporpamMme 1o ¢pusznke 00beAMHEHbI
B OOUIMI CIIMCOK YYEHUUECKHUX MPAaKTUUECKUX padboT. Brlenenue B yka3aHHOM NepeyHe
7a00paTopHbIX pPabOT, MPOBOAMMBIX Ul KOHTPOJSI U OLEHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa3oBaTeNbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHauleHus: kabuHeta usuku. [Ipu a3TomM obecrieunBaeTcst OBlIaeHUE 00YUAIOIIUMUCS
YMEHHUSIMH  TIPOBOJUTH KOCBEHHBIE HW3MEPEHHS, HCCIEAOBAHUS 3aBUCHUMOCTEH
(u3MYECKUX BEJIMYMH U TOCTAHOBKY OIIBITOB I10 MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Pemenne pacyeTHBIX M Ka4eCTBEHHBIX 3a7ad C 3aJaHHOW (PU3MUYECKON MOEIbIO,
MO3BOJIAIONIECE MPUMEHSATHh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszzena Kypca, Tak U HHTETpUpYsl 3HAHUS U3 Pa3HbIX pa3aesioB. i1 KaueCTBEHHBIX 3a]1a4
MPUOPUTETOM SIBIISIIOTCS 33JaHUA Ha OOBSICHEHHE MPOTEKaHUS (DU3MUECKHUX SBIICHUHN
U TIPOIIECCOB B OKPYXKAIOIIEW >KU3HU, TpeOyromue BbiOOpa (U3Myeckol Mojenu
IUI CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusamu OPI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecreueHunto yueOHOro npoiiecca 6a30BbIi YpOBEHb Kypca (PU3HKHU Ha YPOBHE CPETHETO
o011ero o0pa3oBaHus TOJDKEH M3y4aThCs B YCIOBUAX MPEAMETHOTO KabwHeTa (DU3HKU
WIM B YCJIOBUAX MHTETPUPOBAHHOIO KAOMHETAa NPEIMETOB E€CTECTBEHHO-HAYyYHOTO
nukia. Hamuuue B xabuHere (U3UKM HEOOXOIUMOTro JaOOpaTOPHOTO OO0OPYIOBAHMS
JUI BBINOJIHEHUS YKa3aHHBIX B Iporpamme Mo (u3nke y4eHUYECKUX MPAKTHUECKHUX
paboT U IEMOHCTPAIIMOHHOTO 000PYy10BaHUs 00513aTEIIHHO.

JlemoHCTpannonHoe o0opyaoBaHue (POpMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJTBHONH JIOCTATOYHOCTH H  O00OeCledYrBaeT IMOCTAHOBKY TEPEUYMCIICHHBIX
B TporpamMMme Mo (Qu3WKe KIIOYEBBIX IEMOHCTPAIM IS WCCICIOBAHHS H3Y4aeMbIX
SBJICHUH U MPOLIECCOB, SMIUPUUYECKUX U (PyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUH.

JlabopatopHoe o0opyJaoBaHME JUISi  YUYEHUUYECKHUX  MPAKTUYECKUX  padboT
dbopMupyeTcsi B BUJIe TEMAaTHIECKIUX KOMIUIEKTOB M 00ECIeYnBACTCS B pacueTe OJHOTO
KOMIUIEKTa Ha JABYX oOyuaromuxcs. TeMaTudeckue KOMIUIEKTHI Jab0opaTOpHOTO
000pyIOBaHUs TOJKHBI OBITh TOCTPOSHBI HA KOMIUIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
¥ 1U(GPOBBIX MPUOOPOB, a TaK)Ke KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUJIC
1M (pOBBIX Ta0OpPATOPHUH.

OCHOBHBIMU LIETISIMU U3YUYEHUS! GUBHKHU B 00111€M 00pa30BaHUM SBIISIIOTCS:



(dbopMHpOBaHKE HMHTEpPECAa U CTPEMIICHHS] OOYyYaroIIMXCsl K HAyYHOMY H3Y4YEHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUH O HAy4YHOM METOJ€ IMO3HaHUs U (HOPMUPOBAHHE
UCCIJIeI0BATEIHLCKOIO0 OTHOIIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjibTaTa H3Y4YEHUS OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHWEe YMEHUN OOBSCHATH SBJICHUS C HCIOJIB30BAHHEM (HU3UIECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dopMupoBaHrUE TpPEACTaBICHUA O ponu (PU3UKKA JUIsT  Pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne HSTUX Iele oO0ecreurBaeTcs pelIeHHEeM CISAYIOUUX —3ajad
B IPOIIECCE U3YUCHUS Kypca (PU3UKU HA YPOBHE CPEAHETO 00I1IeT0 00pa30BaHuUs:

NpUOOpPETEHUE CHUCTEMBl 3HAHUM 00 OOImKX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUsX, BKIIOYAs MEXaHUKY, MOJIEKYJSPHYIO (DU3UKY, 3JIEKTPOJAHMHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

(opMHpOBaHWE YMEHHI NPUMEHATH TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS
(GU3UYECKUX SBIICHUW B TPUPOAC € JUISI TPUHATHS TPAKTUYECKUX PpEIICHUHN
B IIOBCEIHEBHOM KU3HU;

OCBOEHHME CIOCOOOB PEIICHMs Pa3IMYHbIX 33]ay C SABHO 3aJaHHON (hHU3HYECKOU
MOJEJIbIO, 33/1a4, OAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3AaHNE (PU3NUECKON MOJEIIH,
aJICKBaTHOM yCIIOBUSM 3a/1a4U;

NOHUMaHue PU3NYECKUX OCHOB U MPUHLIUIIOB JIEUCTBUSI TEXHUUECKUX YCTPOICTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

OBJIAJICHHE METOJAaMU CaMOCTOSITEJIbHOTO IJIJAHUPOBAHUS U IMPOBEICHUS
(U3MUECKUX SKCIEPUMEHTOB, aHalIW3a U UHTEpPIpeTaluyl UHPOpMalUU, ONPEACTICHUS
JOCTOBEPHOCTH MOJTYYEHHOTO PE3YJIbTaTa;

CO3JaHUE YCJIOBHM JUIsl Pa3BUTHS YMEHUW MPOEKTHO-UCCIENOBATENBCKOM,
TBOPYECKOU IESITENBHOCTH.

OO6miee 4KClIO YacoB, PEKOMEHIOBAHHBIX IJsi M3y4deHUs Quiuku, — 136 yacos:
B 10 knacce — 68 yacoB (2 vaca B Hefiento), B 11 kinacce — 68 yacoB (2 yaca B HEACIIO).

[Ipensaraemslil B mporpamme 1o pu3ukKe nepeyeHb J1ad0paTOPHBIX U MPAKTUUYECKUX
paboT SABISETCS PEKOMEOBAHHBIM, YUUTENb JI€JIaeT BHIOOP MPOBEACHUS Ta00OPATOPHBIX
paboOT U OMBITOB C YYETOM HUHAUBUIYATBHBIX 0COOEHHOCTENH 00YyUarOIIMXCsl.

JIro0Oast paboyasi mporpaMma JOJDKHA MOJHOCTBIO BKIIIOYATH B CeOsl COJIEpIKaHME
JTAHHOM MPOTPaAMMBI 1O (PHU3UKeE.

B otnenpHbIX ciayyasx Kypc (GU3HKK 0a30BOT0 YPOBHS MOKET U3y4aThCsl B 00beMe
204 gaca 3a nBa roga oOyuenus (3 4 B Hememo B 10 u 11 xmaccax). B atom cimydae
YBEJIMUYMBAETCS HE MeHee ueM 110 20 4 pe3epBHOE BPEMsI, KOTOPOE HCIIOIb3YETCS YUUTEIEM
JUTSI U3YYEHHUS BOIPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM TMpoduieM oOydeHUS,
Y YBETTUYMBACTCS YueOHast Harpy3Ka, OTBOIUMAs HA U3yUEHNE MEXaHUKH, MOJICKYJISIPHOM
GU3MKM W SIEKTPOAMHAMHMKH, 33 CUET paCHIMpPEHHUs YHUCla JladopaTOpHBIX paboT
HCCIIEIOBATENICKOIO XapaKTepa U YPOKOB PELICHUS KAYECTBEHHBIX U PACUETHBIX 33]1a4.



COILEPKAHUE OBYUYEHMUA

10 KIIACC

Paszpnen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 TO3HAHUS

®usuka — Hayka o npupoze. HaydHnble METONBI MO3HAHMS OKPYXKAIOIIETO MUPA.
Posib 3xcniepyMeHTa ¥ TEOPUM B IIPOLIECCE TO3HAHMSI TPUPOABI. DKCIEPUMEHT B (PU3HKE.

MonenpoBanue (U3MUECKUX SBICHHM M TpoueccoB. HaydHble THUIOTE3BI.
dusuvecknue 3aKOHbl U TEOPUHU. ['paHHIIBI TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb u mecto ¢pusuku B GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTHUHBI MUpa,
B IIPAKTUYECKOU EATEIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanorosble U HU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUMKH.

Pazgen 2. Mexanunka
Tema 1. Kunemamuxka

Mexannueckoe nBukeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEeHUA. Cucrema
orcyera. Tpaekropusi.

[Tepememnienue, CKOPOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MAaTEpPUaJIbHOM TOYKH, HMX TMPOEKIMH HA OCHU CHUCTEMBl KoopauHar. CloxxeHue
IIEPEMEILICHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpPSAMOJMHEHHOE JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IYTH U NEPEMELICHNUS] MaTepUaIbHOU
TOYKH OT BPEMEHHU.

CBobOoaHOE nmajieHue. Y CKopeHue CBOOOTHOTO TaCHHUSI.

KpuBonuneinnoe nsmxkeHue. [[BUKEeHHME MAaTEpUAIIBHOW TOYKH IO OKPYKHOCTH
C IOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEWHAsA CKOPOCTh. [lepron
1 yacTtoTta obparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHECHUE: CIIUAOMETP, ABHKECHHUE
CHApSII0B, LICTIHBIE U PEMEHHBIC MIEPEIAUH.

Jlemoncmpayuu

Mogens CcHCTEMBI OTCYETa, WILTIOCTPAIMS KUHEMATUYECKUX XapPaKTEPUCTUK
JIBUYKEHUSL.

[IpeoOpazoBanue ABUKEHUH C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBwkeHHs Tena, OpOIIEHHOTO TMOJ] YIJOM K TOPU30HTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHust CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTy Mpu ABUKEHNUHU IO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopmuie padomul

N3yueHrie HepaBHOMEPHOT'O JBHKEHMS C LIENBIO ONPENEIEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXAY  IyTSIMH, IPOWJCHHBIMH  TEJIOM
32 IIOCJIEIOBATENbHBIE PABHBIE IPOMEKYTKHA BPEMEHU IPY PABHOYCKOPEHHOM JIBUYKEHUN
C Ha4YaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuyeHnne nABMKEHHs IIAPUKA B BSI3KOM KUAKOCTH.

N3ydeHue nBUKEHUS Tejla, OpPOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Iprammn otHocutensHOCTH ['anmites. IlepBwiid 3akoH Herotona. MHepuunanbsHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cui. Bropoil 3akoH HproToHa
JUISl MaT€pUAJIbHOM TOUKHU. TpeTui 3aKkoH HproTOHA 111 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHOro taroreHus. Cuiia tsokectu. [lepBas kocMudeckast CKOpOCTb.

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

Tpenue. Buabel TpeHus (mokos, CKoibxkeHUs, kadenws). Cuna Tpenusa. Cyxoe
Tpenue. Cuiia TpeHus: CKOJIbKEeHUS U cuia TpeHus nokosi. Kosddurment tpenus. Cuna
CONPOTHUBJIEHUS MIPU ABUKECHHUH TEJA B )KUIKOCTHU UJIH Ta3e.

[ToctynaTenbHO€E U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. YcimoBus paBHOBeECHs
TBEPJIOTO TENA.

TexHuyeckue yCcTporcTBa U MPAKTUYECKOE TPUMEHEHHE: MTOAIINITHUKY, JBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue uHEpIUN.

CpaBHeHUE MacC B3aMMOJICCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrioxeHune Cuil.

3aBUCHUMOCTb CUJIBI YIIPYTOCTH OT JiehopMaIii.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U TT1aJICHUMU.

CpaBHeHUE CHUJT TPEHUS MTOKOSI, KAYEHNS U CKOJIbKEHUSI.

VY ciioBusl paBHOBECHS TBEPIOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

Nzyuenue npmxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI  YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE
1 PE3UHOBOM 00pasIie, OT ux JaedopMaiiui.

HccnenoBanne ycnoBril paBHOBECHUS TBEPAOTO TENA, UMEIOLIETO OCh BPAILLICHHUS.

Tema 3. 3aKkonvl coxpanenus 6 Mexanuke

NMnynbc MaTepuanbHOil TOUKU (Tena), CUCTEMbl MaTepUaIbHBIX ToueK. Miynbe
CUJIbl M M3MEHEHUWE HMIyJibca Tela. 3aKOH COXPAaHEHUs HMIyJbca. PeakTuBHOE
JBUYKEHUE.



Pabota cuibl. MOIIHOCTE CHJTBL.

Kunetnueckass »Heprus MarepuaidbHOW TOYKM. Teopema 00 W3MEHEHUH
KWMHETHYECKOW YHEPTHUH.

[TorenunanbHas sHeprus. [loTeHuManpHas >HEpPrust ynpyro AedopMUPOBAHHOM
npyxusbl. [loTeHIManbHas s3HEprus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIE U HEMMOTEHIMAIbHbIE CUJIbl. CBSI3b pA0OTHI HEMOTEHIMAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKOM SHEPIHUH CUCTEMBI TEJl. 3aKOH COXPAHEHU MEXaHUYECKON
DHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuecKkue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: BOJIOMET, KOIIEep,
IIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE 1BUXEHUE.

[lepexon NOoTeHIIMAIBHON SHEPTUU B KHHETUYECKYIO U OOPATHO.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3yuenune abCOMOTHO HEYIIPYTOTo yiapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXAHUYECKOW SHEPruu Telna
Ha [IPUMEPE PACTKEHUA PE3UHOBOIO XKIyTa.

Paznen 3. MoJiekyasipHasi pu3nka ¥ TEPMOJAMHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOM TEOPUU M HX OINBITHOE
o0ocHoBaHue. bpoyHoBckoe — mBwxkenue. Jduddysus.  Xapakrep — ABMKEHUS
Y B3aUMOJICMCTBUS 4acTHIl BemecTBa. MoJiesin CTPOEHHUSI Ta30B, )KUAKOCTEN U TBEPABIX
TeI U OOBSICHEHHE CBOMCTB BEIllECTBA Ha OCHOBE 3THX Mojenei. Macca u pasmepsl
Mozekysa. KonndectBo BemectBa. [locTtosiHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u ee wusmepenue. lllkama temmneparyp
Lenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHUH UACATBHOIO Tra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa CpelHe KMHETUYeCKOU
SHEPrUM TEIUIOBOTO ABMKEeHHUs dactull rasa. lllkana remneparyp KensBuna. I'a3oBbie
3aKoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. 3akon J[lanproHa. W3omponecchl
B HJICAJILHOM Ta3e C MOCTOSTHHBIM KOJTMYECTBOM BerecTBa. [ padudeckoe mpencrabieHne
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4yeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIKME JUCKPETHOE CTPOCHHUE BEIIECTBA, (POTOrpaduu MOJIEKYI
OPTraHUYECKUX COEIUHECHUMU.

OmnbiTel 10 UG GY3UH KUTKOCTEH U Ta30B.



Mopenb OpOyHOBCKOTO IBHKCHHSI.

Mogens onbita llTepHa.

OmnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEKMOJICKYIISIPHOTO B3aMMOICHCTBHSL.

Moiens, HIUTFOCTpUpYIOIIas PUPOTY JaBJICHH ra3a Ha CTCHKH COCY/Ia.

OMNBITHI, HJUTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI UICAIBHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHre Macchl BO3yXa B KIIACCHOW KOMHATE Ha OCHOBE U3MEPEHUI 00beMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPaTyphl BO3yXa B HEH.

HccnenoBanue 3aBECUMOCTH MEXTy TTapaMeTpaMH COCTOSIHUS pa3peKSHHOTO rasa.

Tema 2. OcHoévt mepmMoOUHAMUKU

TepmoanHamMuueckass cucrema. BHyTpeHHsAsI 5SHEpruss TEPMOJMHAMUYECKON
CUCTEMBI M crHocoObl ee u3MeHeHus. KoimuecTBo Teminotel 1 padota. BHyTpeHHss
SHEPrus OJTHOATOMHOI'O WACAIBHOIO Ta3a. Buubl Tersonepenadu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3JIy4eHHUE. Y AeNbHas TEIJIOEMKOCTh BeHlecTBAa. KOJIMYECTBO TEILIOTHI
IIpU TEIJIoNEpeaaye.

[Tonsitue 06 agunadbatunoMm npornecce. [lepBriil 3akoH TepmoauHamuku. [Ipumenenue
MEPBOTO 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas HHTEpHpeTarus
paboThI raza.

BTtopoii 3akoH TepMoguHaMuky. HeoOpaTuMoCTh MpOLIECCOB B IPUPO/IE.

TeroBble MammHbl. [IpuHIMIBL HeMCTBUS TerIoBhIX MamiuH. [IpeoOpazoBanus
SHEPIuU B TEIJIOBBIX MaluHax. KoadduimeHT noae3Horo qeicTBUs TEMIOBOM MAITUHBI.
[Huxn KapHo u ero kod¢h@dUIIMEHT MOJE3HOTO IEUCTBUA. DKOJOTHYECKHE MPOOJIEMbI
TEIMJI0HEPTETUKHY.

TexHuyeckre yCTpoNCTBA U MPAKTUYECKOE TPUMEHEHHE: JBUTaTEIh BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpeHHEN HPHEPTUU Tejia NP COBEPIIEHUU PabOThI: BBUIET MPOOKHU
13 OyTBUIKK TIOJ ICUCTBUEM CXKATOTO BO3AyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
MyTeM TpeHUs (BUACOIEMOHCTPALIHS).

N3meHeHue BHYTpeHHEH >Hepruu (TemMmeparypbl) Tena Mpu Terjionepeaaye.

OnbIT 1o aaadaTHOMY PACIIUPEHUIO BO3TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopaenu mapoBoit TypOWHBI, JBUTATENIsi BHYTPEHHETO CrOpaHMs, PEaKTUBHOTO
JIBUTATEJISI.

Yuenuueckuu sxcnepumenm, nabopamopHule pabomol

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnvle cocmoanusa eeugecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHueHcamus. Mcnapenue u kuneHue. AOCOIIOTHas
W OTHOCUTEIIbHAsA BIIAXKHOCTh BO3AyXa. HacelmeHHbld map. YaenpHas TemiaoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhl KUTICHUS OT JIaBJICHUSI.



Tepnoe Tteno. Kpucramnumyeckue u amopdHble Tena. AHU3OTPOIHUS CBOMCTB
kpuctamioB. JKuakue  kpuctawibl.  CoBpemeHHble  MaTepuaybl. [lnaBnenue
U KpUCTauM3anus. Y ieapHas Tersiora miasieHus. Cyonumanms.

YpaBHEeHUE TEMIIOBOrO OanaHca.

TexHuyeckue ycTporcTBa U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KaJIOPDUMETP, TEXHOJOTUH TIOJYYCHHS COBPEMEHHBIX MaTepUajioB, B TOM YHUCIIC
HaHOMAaTEepPUaIoB, © HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue mpu moHMKEHHOM JTaBJICHU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U IJIaBJIEHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpaIus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenne 0OTHOCUTENHHOM BIAKHOCTH BO3/TyXa.

Pa3znea 4. JiekTpoauHaMuKa
Tema 1. dnekmpocmamuka

DNeKTpu3anus Tel. DJIEKTPUYeCKUil 3apsia. [[Ba BuAa SIEKTPUUECKUX 3apsI0B.
[IpoBOAHUKY, NUAJIEKTPUKH U MOJYIPOBOJHHUKUA. 3AKOH COXPAHEHUS SJIEKTPUYECKOTO
3apsza.

B3aumopeiicteue 3apsigoB. 3akoH Kynona. TodyeyHBId 3JIEKTpUYECKHM 3apsl.
DnekTpudeckoe noJie. HanpsskeHHOCTH 35ekTprudeckoro noss. [IpuHnun cyneprno3unuu
ANEKTPUYECKUX NoJIeH. JIMHNN HanpsHKEHHOCTH DJIEKTPUYECKOTO MOJIA.

PaboTta cun snektpoctatudeckoro mois. [lorennuan. PazHoCTh MOTEHIMATOB.
[IpoBOOHUMKM © JUANEKTPUKU B DIEKTPOCTAaTHUECKOM Tone. Jlusnexkrpuueckas
ITPOHULIAEMOCTb.

DIeKTpoeMKOCTh. KOHAEHCAaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOTO KOHASHCATOPa.

TexHuyecknue yCTpOMCTBA W NPAKTHUYECKOE TNPUMEHEHHE:  DJIEKTPOCKOI,
AIIEKTPOMETP,  DJIEKTpOCTaTHYEeCKas  3alluTa, 3a3eMJIEHHEe  3JIEKTPONPUOOPOB,
KOHJIEHCATOpP, KOMPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMII AECUCTBUS IJIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOJHUKHM B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIM3IIEKTPUKU B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAY IUIACTHH,
PACCTOSTHUSI MEK]1y HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.
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Yuenuueckuui sxcnepumenm, nabopamopHule pabomol
N3mepenue 3JIeKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtii 3nekmpuyeckuit mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS IEKTPUUECKOro ToKa. lcTouHMKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa i1 yyacTka Lelu.

DNEKTPUYECKOE  CONPOTHUBIICHHE.  YIEIBHOE  COINPOTHUBIICHHE  BEILECTBA.
ITocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHNE IPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MouHocTh 371€KTpUYECKOTO
TOKA.

DJIEKTPOJBUKYIAsl CHJIa U BHYTPEHHEE CONPOTHBIEHUE MCTOYHHMKA TOKA. 3aKOH
OmMa ni71s1 ToTHOM (3aMKHYTOM ) AnekTpuueckoit nienu. KopoTkoe 3ambikaHue.

DneKTpoHHas: MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTBH COIPOTHUBIICHHUS
METAJLIOB OT TeMITepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs U PUMECHAs! IPOBOJAUMOCTD MOITYIIPOBOAHHUKOB.
CoiictBa p—n-niepexoaa. [lomynpoBogHUKOBEIE TPUOOPEI.

DNEeKTPUYECKUN TOK B paCTBOPaxX M PACIUIABAX JICKTPOIHUTOB. DIEKTPOIATHYECKAS
JUCCOLMALMS. DIEKTPOIIH3.

DJIEKTPUYECKHNA TOK B razax. CaMOCTOSITENBHBIM U HECAMOCTOSATEIBHBIA Pa3psia.
Moumnus. [1na3zma.

TexHuyeckue ycTporucTBa M NPAKTUYECKOE NMPUMEHEHHE: aMIIEpMETP, BOIBTMETD,
peocTar, ICTOYHUKHU TOKa, 3JIEKTpPOHArpeBaTeIbHble MPUOOPHI, JEKTPOOCBETUTEIIbHbBIE
npuOOphl, TEPMOMETP  CONPOTHUBJICHMS, BaKyyMHBIM JAHOJ, TEPMHUCTOPHI U
(bOoTOPE3UCTOPHI, NOTYIPOBOIHUKOBBIN AUO], FaIbBaHHKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAIIPSKEHMSL.

3aBUCHUMOCTb COIPOTUBJIEHUS UINHAPUIECKHUX MPOBOJHUKOB OT JUIUHBI, TUIOIAN
IIOIIEPEYHOT 0 CEYEHUs U MaTepuaa.

CmenaHHOE COETMHEHUE IPOBOAHUKOB.

[IpsmMoe  wW3MepeHHe  INEKTPOIBMXKyHIEM  cuibl.  KopoTkoe — 3aMbIkaHHe
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHNS METAJVIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia U IpOBOAMMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomwi

N3ydeHne CMEIaHHOr0 COETMHEHUS PE3UCTOPOB.

N3MepeHne »neKTpOABWKYLIEH CHJIbI HCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTUBIICHUS.

HabGnronenue snexktponusa.
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MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kimacce oCyIIecTBISETCS C yU€TOM
coJiepKaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMU MaTEMaTUKH, OMOJIOTUU, XUMUU,
reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBS3aHHBIE C HM3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHHUE, HAYYHBIA (DaKT, TUMoTe3a, (pu3nuecKkas BEITUUYMHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pellleHHEe CHUCTEMbl ypaBHEHUH, JIMHEWHas (QyHKus, napaboa,
runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M HX
IIPOEKLMYU HA OCH KOOPJHHAT, CII0KEHNUE BEKTOPOB.

buonocus: MexaHuueckoe ABMIKEHHE B KUBOW mnpupone, auddysus, ocMmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BHIIbI TEIUIONEpEAaud, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJIE.

Xumus: UCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUIKOCTEH U ra3oB,
ANEKTPUYECKUE CBOKMCTBA METAJIIOB, SJIEKTPOJUTUYECKAsT TUCCOLMALINS, TaJIbBAHUKA.

l'eoepagpus: BNaxXxHOCTH BO3/yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHUE JIBMKEHUN C HMCMIOJIB30BAHHMEM MEXaHU3MOB, y4eT
TpEHUsI B TEXHUKE, MOJAIIMIIHUKH, HKCIOJb30BAHWE 3aKOHA COXPAHEHUs HUMITYJIbCa
B TEXHUKE (pakera, BOJOMET W APYrue), ABUraTeIb BHYTPEHHETO CrOpaHMsi, mapoBas
TypOrHa, OBITOBOM XOJOAWIBHUK, KOHIULIMOHED, TEXHOJIOTUU TIOJTyYEHHS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE HAHOMATE€pUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas
3alUTa,  3a3€MJIGHHE  JJEKTPONpHOOpOB,  KCEPOKC,  CTPYHHBIM  MpHUHTED,
AJIEKTPOHArpeBaTENbHBIE IPUOOPHI, FTEKTPOOCBETUTENbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Paznen 4. daekTpoanuHaMmuKa
Tema 3. Maznummnoe none. In1eKmpoMazZHUMHAA UHOYKUUSA

[ToctostHHble MarHuThbl. B3anmMoAeHCTBHE TOCTOSHHBIX MArHUTOB. MarHuTHOE
noje. BekTop MarHMTHOW WHAYKUMHU. [IpUHIMIT Cynepno3uuyMu MarHUTHBIX MOJIEH.
JInHnn marauTHOM MHAYKIMU. KapTuHa JIMHUI MArHUTHOW MHYKIIUH TTOJIS IOCTOSIHHBIX
MAarHMUTOB.

MarauTtHoe 1moje NpoBOJAHUKA C TOKOM. KapThHa JUHUNA MHAYKIUH MarHUTHOTO
TIOJISL JJIMHHOTO IPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJIHUKA, KaTYILIKU
¢ TokoM. OnbIT Dpcrena. BzanmonecTBre NpoOBOJHUKOB C TOKOM.

Cuna AMnepa, ee MOZyJIb U HaIllpaBJICHUE.

Cuna JlopeHua, ee Moayidb U HampaBieHUE. J[BUKEHUE 3apsSKEHHOW YaCTHIIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenna.

SIBneHHE PIEKTPOMAarHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHMTHOM MHAYKIUU.
DJNIEKTPOJIBUKYIIAS CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOW nHaykiuu dapajes.

12



BuxpeBoe  anekTpHueckoe  Iosie.  OJIEKTPOJABIIKYIAs  CWiIa  MHAYKLIHH
B IIPOBOJIHUKE, IBHKYILIEMCS [IOCTYNIATEIBHO B OJJHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHIyKTUBHOCTB. SBneHne  CaMOMHAYKIIMH. DNEeKTPOABIKYILAS cuia
CaMOMHAYKIIUH.

OHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MATrHUTHI,
AJIEKTPOMArHUThl, dJIEKTPOABUTATENb, YCKOPUTEN MIEMEHTAPHBIX YACTUL, HHAYKIIMOHHAS
neYb.

Jlemoncmpayuu

OnebIT Dpcrena.

OTKJIIOHEHHE JIEKTPOHHOIO ITy4YKa MAarHUTHBIM TOJIEM.

JInHMK MHIYKIIUY MarHUTHOTO TTOJIS.

B3anmoneiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue criibl JIOpeHIia Ha HOHBI JJIEKTPOJIATA.

SIBiIeHKE 3IIEKTPOMATrHUTHOW UHAYKIMU.

[TpaBuio Jlenna.

3aBUCUMOCTD  DJICKTPOABWKYIIEH CHJIbl MHAYKIMU OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBrIeHME CAMOMHIYKIIVH.

Yuenuueckuu sxcnepumenm, rabopamophuvle pabomoi

N3ydenne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUs MOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Paspnes 5. KosreOanus 1 BOJIHbBI
Tema 1. Mexanuueckue u 31eKmMpomMazHuUmMHble KoJ1e0aHUA

Konebarenbhas cucrema. CBOOOIHBIC MEXaHUYECKHE KojieOaHus. ['apMOHnUecKre
konebanus. [lepuon, yacrora, ammiutyna u gaza konebanuil. [IpyKUHHBIA MasTHHK.
MareMaTtnuecknii MasiTHUK. YpaBHEHUE TapMOHMYeCKHX kosieOanuid. [IpeBpamieHue
SHEPIrUM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbhbiii KOHTYp. CBOOOAHBIC AJIEKTPOMAarHUTHBIC KOJIEOaHUs B U/I€aTbHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYECKUMU U DJICKTPOMATHUTHBIMU
konebanusimu. dopmyna Tomcona. 3aKkOH COXpaHEHHMS DHEPIHH B HUJI€ATHLHOM
KoJiebaTeIbHOM KOHTYpE.

[IpeacraBnenre o 3aryXammmMxX KoJeOaHUsX. BBIHYXICHHBIE MEXaHUYCCKUE
Konebanus. Pezonanc. BeiHyKeHHBIE SJIEKTPOMArHUTHBIE KOJICOaHMs.

ITepemennsiit TOk. CHHYCOUJATBbHBIN MEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUSL.
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Tpanchopmarop. IIpousBoacTBO, mnepenadya U MNOTPeOJEHUE DICKTPUUECKOM
SHEPTrUM. OIKOJIOTUUECKHE PUCKH NpPH MPOU3BOACTBE 3eKTposHepruu. KynbTypa
MCIIOJIb30BAHUS JICKTPOIHEPTUU B TOBCETHEBHOM JKU3HM.

TexHUYeCcKre yCTpPOMCTBAa U MPAKTUUECKOE NMPUMEHECHUE: SIICKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TUHUHU dJIEKTpoIiepeay.

Jlemoncmpayuu

UccnenoBanue apaMeTpoB KoJieOaTeIbHOM CHUCTEMBI (Ipy>KUHHBIHI
WM MaTeMaTHYECKUN MasSTHHK).

Ha6nronenue 3aTyxarommx KoJacOaHmii.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJICOAHUM.

Ha6nronenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcnmiorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKA W HANPsDKEHHUS OT BPEMEHH)
JUTSL DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pezonanc nmnpu  1mOCIEAOBAaTEILHOM  COCAMHEHMM  PE3UCTOPA,  KATYIIKU
WHAYKTHBHOCTU U KOHJIEHCATOpA.

Mojienb TUHUY AJIEKTPOIepeIadn.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanue 3aBUCUMOCTH TTEpUOIa MAJIBIX KOJICOAHHWM Ipy3a Ha HUTH OT JTUHBI
HUTU U MaccChl Tpy3a.

HccnenoBanne nepeMEeHHOIO TOKa B IEMU W3 MOCJIEAOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaZHUNHbLE GOTIHbL

Mexannueckne BOJIHBL, yCHOBUS — pacnpoctpaHenus. Ilepuon. CxopocTh
pacnpocTpaHeHus U JiuHa BoJaHbL. [lonepeunsie 1 mpononbHbie BoJHBL. HTEpdepeHims
U qudpakiyusg MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Beicora Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBIL. YCJIOBUS M3JIYyUYECHHUS HJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, v B snekrpomarHutHoi BoaHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJH: OTpaKE€HUE, MPEJIOMJICHUE, TOoJspu3anus, Iudpakius,
unTepdepenius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[[lkama >JIEKTPOMAarHUTHBIX BOJH. IIpUMEHEHHE BIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, VYIbTPA3BYKOBasg JHArHOCTHUKA B TEXHUKE M MEIUIIMHE, pajaap,
paaNoONPUEMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPAHEHHUE MTONEPEUHBIX U MPOAOIBHBIX BOJIH.

Koneburomieecs Te10 Kak HCTOYHUK 3BYKa.

Ha6nronenue oTpaskeHus ¥ IPETOMIICHHS] MEXaHUYECKHUX BOJTH.
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Habumtonenue nareppepeHuny u AMPpakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U 4acTOTOU
KOJICOaHMIA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIIEHUE,
noJsipusanys, 1udpakuus, MHTepPepeHLus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpsamMoMHEHHOE pacnpOCTPAHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyu ceera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbl OTpaxeHus cBera. llocTpoeHne wu300paKeHUI
B IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npenomnenus. llonmHoe BHyTpeHHee otTpaxkenue. [lpenenpHbIE  Yrom IOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus csera. CioxHbIl cocta Oenoro cseta. L[BerT.

Cobuparoe u pacceuBaroliue JuH3bl. ToHkas nuH3a. DOKYyCHOE pacCTOSIHHUE
M ONTHYECKas cuja TOHKOM nuH3bL. llocTpoeHne u300pakeHUN B COOMpPArOLIUX
U pacceuBaromUuxX JuH3axX. Dopmylia TOHKON JHUH3BL. YBEIWYEHHE, J1aBAEMOE
JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKOUN ONITHUKHU.

BonnoBas ontuka. Mntepdepenius cBera. KorepeHTHbIE MCTOYHHKHU. Y CIOBUS
HaOIIOCHUST MaKCUMyMOB M MHHHMMYMOB B HHTEP(HEPEHIIMOHHOW KapTHUHE OT JABYX
CUH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cserta. Judpakiuonnas pemietka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCUMYMOB TIpH MaJIEHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuuyeckue ycTporcTBa U MPAKTUUYECKOe MPUMEHEHUE: OUKH, JTyTa, oToanmnapar,
MPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TEJIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS
penieTKa, moJspOu/I.

Jlemoncmpayuu

[IpssmonMHENHOE  paclpOCTpPAHEHHE, OTPAKEHHWE W NPEJIOMIICHUE  CBETa.
OnTuyeckre mpuOOpHI.

[TomHO€e BHYTpEeHHEE OTpakeHue. MoJienb CBETOBOAA.

HccnenoBanue CBOMCTB N300paykKeHU B TMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenune narepdepeHimuy cpera.

Habmnronenue nudpakiyu ceera.

Habmronenune nucnepcuu cBera.

[Tony4yeHue crnekTpa ¢ MOMOIIbIO MPU3MBI.

[Tony4yeHue crekTpa ¢ TOMOUIbI0 AUPPAKIMOHHON PEIIETKH.

Ha6nronenue momsipuszaiuu cBera.
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Yuenuueckuii sxcnepumenm, 1abopamopmuie padomul
N3mepenue nokasaresns IpeJoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHNI B THH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3zgen 6. OcHOBBI ClIEIUAIBHOM TEOPUU OTHOCHUTEIbHOCTH

['paHuipl IPUMEHMMOCTH KJIAaCCUYECKOW MexaHuku. [locTynmarel crienuanbHOU
TEOPUH OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTHM CBE€Ta B BaKyyMe,
IPUHLIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHH H COKpallleHUE
JUIVHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C 3HEPTUEN U UMITYJIbCOM PEJIAITUBUCTCKOM YaCTULBI. DHEPIHS ITOKOSL.

Pazgen 7. KBantoBas ¢pusuka
Tema 1. Inemenmol KEAHMOBOU ONMUKU

®otonbl. @opmyna [lnaHka cBs3u sHEpruM (POTOHA C €ro 4acToTOW. DHeprus
Y UMITyJIbC (DOTOHA.

OtkpeiTiie u wuccienoBanue Goroddpdexra. OnbiTel A.I'. CroneroBa. 3aKOHBI
dotoapdexra. YpaBHenue OIiHmTetHAa M1 Qororddexra. «KpacHas rpaHHLIa»
dhotordpdekra.

JlaBnenue ceera. OnbiTel [1.H. JIeGenera.

XHUMH4YECKOe IEHUCTBUE CBETA.

Texnuueckue yCTpoWCTBA M  MPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dhoTonaTuMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM TIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oToddeKTa.

CBeToanoI.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO —0-4acTHIIL.
[Inanerapuas mozgenb atoma. [loctynatsl bopa. M3nyuenue u nornomienre (OTOHOB IpH
[IEpEX0/Ie aTOMa C OJTHOTO YPOBHS dHEpruu Ha Apyroil. Buasl cnektpos. CriekTp ypoBHEN
JHEPrUU aTOMa BOJOPOAA.

BonnoBeie cBoiictBa uyactuil. Bomubl e bpoitnsa. KopnyckynspHo-BOTHOBOM
Iy allu3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuueckne yCTpOMCTBA M INMPAKTUYECKOE NMPUMEHEHHUE: CIEKTPAJIbHBIN aHAJIA3
(cnekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Ornpenenenue IIMHbBI BOJIHBI 1a3epa.
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HaGmoienne mmHeRvaThIX CIEKTPOB U3ITyYeHUSI.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomoi
Hab6nronenue nuHeRYaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTkpeiThe
paanoakTuBHOCTH. OmnbITel Pezepdopna mo ompeneneHuro coctaBa paglOaKTUBHOTO
n3nydyeHus. CBoiicTBa anbda-, 6eTa-, ramMmma-u3inydeHus. BiusHue pananoakTUBHOCTH
Ha >)KMBBIC OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykimonnas Monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anb(a-pacnaa. DneKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.
3aKOH paJIMOaKTUBHOI'O pacmasa.

DOHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

SnepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaeMbl U MEPCIEKTUBHI SIEPHOM
DHEPreTUKU. DKOJOTHUECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YaCTULBI. OTKPBITUE TO3UTPOHA.

MeTtoap1 HAOMIOAEHUS U pErHCTPALK AJIEMEHTAPHbBIX YaCTHII.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHudeckue yCTpOHMCTBA M INPAKTUYECKOE IPUMEHEHME. JO3UMETp, Kamepa
BuiibcoHa, simepHblil peaktop, aToMHasi bomoa.
Jlemoncmpayuu

CueTynK MOHU3UPYIOIINUX YACTHII.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi

HccnegoBanue TpekoB yacTull (10 TOTOBBIM (poTorpadusim).

Pazgen 8. DineMeHTBI aCTPOHOMMH U ACTPOPUZNKH

Ortanbl pa3BUTHs acTpoHomuu. [IpuknagHoe M MHUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUM.

Bup 3Be3qnoro He6a. Co3Be3aus, sipKye 3B€3/1bl, TIJIaHEThI, UX BUJIUMOE JBIKCHUE.

ConHeuHas cucrema.

Counnne. ConHeynas akTUBHOCTh. MicTounuk sHeprun CoJiHia v 3Be3/1. 3BE3/Ibl, UX
OCHOBHBIE XapaKTepUCTUKU. [lnarpamMmmMa «CIeKTpalbHBIN KJIACC — CBETUMOCTBY. 3BE3/1bI
[JIABHOM MOCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb JIJISl 3B€3]1 IJIaBHOM
MOCJIeIoBaTENbHOCTH. BHyTpeHHee cTtpoeHue 3Be3nl. COBpEMEHHBIE MPEICTaBICHUS
0 IPOUCXO0XKACHUHU U 3BONIOLIMU COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3].

Muieunstii [1yTs — Hamia ["anaktuka. [lonoxenne u nemxenune Coinia B ['anaktuke.
Tunsl ranaktuk. Paguoranaktuku u kBazapsl. UepHbI€ IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmiupenue Bcenennoil. 3akon Xa0O6na. Paz0eranue rajakTuk.
Teopus bosibmoro B3pbiBa. PENMKTOBOE U3TydeHUE.
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Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepetennsie mpo0sieMbl aCTPOHOMUM.
Yuenuueckue nabarooenus

HaGnronenuss HEBOOpPY)KEHHBIM TIJ1a30M C  HCIOJIB30BAHHEM KOMIIBIOTEPHBIX
MPUJIOKEHUH JIJIS1 ONIPEIEICHUS TIOJIOAKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1usl CEeBEpHOIro MOJyIIapus U IPKUE 3BE3IbI.

Habmronenus B reneckon JIyHbl, muianet, Mieunoro Ilytu.

O06o01maromniee NOBTOPEHUE

Ponp ¢u3uku 1 acTpoOHOMHH B 3KOHOMHUYECKOW, TEXHOJOTMYECKOM, COLMAIbHON
U 3TUYECKOM cepax AesATeNTbHOCTH YeNOBEKa, pPOJib U MECTO (PU3UKHU U aCTPOHOMUU
B COBPEMEHHOM HAy4yHOHN KapTHHE MHpa, posib GU3NYECKON TeopuH B (HOPMUPOBAHUU
MPEACTABICHU O (PU3NYECKOM KapTUHE MHpa, MECTO (PU3UYECKON KapTHHBI MHpA
B 00I1IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABIECHUN O PUPOJIE.

MesknpeaMeTHbIE CBA3H

Nzyuenne kypca pusnku 06a30B0oro ypoBHs B 11 Kacce OCyIIECTBISECTCS C yUETOM
coJiepKaTeNIbHBIX MEKIIPEAMETHBIX CBSI3E€H C KypcaMH MaTeMaTUKH, OMOJIOTUU, XUMHUH,
reorpaduu 1 TEXHOJIOTHH.

Meowcnpeomemuvie nousmusi, CBS3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (akT, Tumnoresa, puanyeckas BEJIMUMUHA, 3aKOH, TEOPHS,
HaOJI0/ICHHE, SKCTIEPUMEHT, MOJICTTMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pellleHUE CUCTEMbl YpaBHEHUU, TPUTOHOMETPUYECKHE (DYHKIUU:
CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKJECTBO,
BEKTOPbl M KX MPOCKIUM HAa OCHU KOOPJIMHAT, CJOKEHHUE BEKTOPOB, MPOU3BOIHBIC
AIIEMEHTAPHBIX (PYHKIIUN, TPU3HAKKU TOJ00US TPEYTOJIbHUKOB, OIMPEACIICHUE TIIOMIA TN
I0CcKuX Guryp u oobema Ted.

buonocus: >nektpuueckue siBICHUS B )KUBOW MPUPOJIE, KoJieOaTebHbIC IBUKEHUS
B JKMBOW MPUPOJE, ONTHUUYECKUE SIBICHUS B XUBOW IPUPOAE, ACHUCTBUE paavalvU
HA JKUBBIC OPTaHNU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAas CTPYKTypa TBEPJbIX TE,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUIECKON PEIIeTKU, CIEKTPATbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCAa 3€MJIM, 3aJI€KM MArHUTHBIX Py, (GoTocheMka
3€MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3€MIIETPSICECHUM.

Texunonocusa: JNWUHAM  JJEKTPOINEpenad, TEHEpPAaTOp IMEPEMEHHOr0  TOKa,
3JIEKTPOJIBUTATEIb, MHIYKIMOHHAS ME€Yb, pajap, paJuONpPUEMHHK, TEIEBU30D, AaHTCHHA,
teneon, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHCUHAS
Oatapes.

18



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoerme  yueOHoro  mpenmera «®Puszmka» Ha  ypOBHE  CpPEIHETO
obmero oOpazoBanmsi (0a30BBIi  ypOBEHb) JOJKHO OOCCIEUYHUTHh JTOCTHKCHHE
CIENYIONIUX JIMYHOCTHBIX, METANPEIMETHBIX M TPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro mnpeamera «DuU3MKa» TOJDKHBI
OTpaXXaTh TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIUH, TO3UTUBHBIX BHYTPEHHHUX YOCKICHHH, COOTBETCTBYIOITUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIECTBa, PACUIMPEHUE MKWU3HEHHOI'O OIbITa W OIbITa
NEATEeIbHOCTU B MPOLIECCE peal3allid OCHOBHBIX HAIPaBJICHUM BOCHUTATEIbHOU
NeSITEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHUSA

c(hOPMUPOBAHHOCTh TPAXKITAHCKOM IMO3HMIIMK OOYYaromerocss Kak aKTUBHOTO
1 OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

NPUHATUE TPATUIIMOHHBIX 00IIIEYEIOBEUCCKUX TYMAHUCTHYECKUX U JICMOKPATHUECKUX
IICHHOCTEH;

TOTOBHOCTh BECTM COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPakAaHCKOTO
o01ecTBa, y4acTBOBaTh B CAaMOYIIPABJIICHUH B 00pa30BaTEIIbHONW OpPTraHU3aIINH;

YMEHHUE B3aUMOJICCTBOBATH C COLMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX
(GYHKIIUSAMHA ¥ HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOMW M BOJIOHTEPCKOM JEATEIBHOCTH;

2) IaTPMOTHYECKOr0 BOCIIMTAHUS:
c(hOpPMHUPOBAHHOCTH POCCHUMCKOMN TPAKIAHCKON UASHTUYHOCTH, TaTPHOTU3MA;
LICHHOCTHOE€ OTHOILICHHE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHMKEHHUSIM
POCCHICKUX YUCHBIX B 001acTH (PU3UKH U TEXHUKE,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 W TMPUHUMAaTh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE
B JICSITEIBHOCTH YYE€HOTO;

OCO3HaHME JMYHOIO BKJIAJla B MOCTPOCHHUE YCTOMYMBOIO OYAYLIETO;
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4) 3¢TeTHYeCKOr0 BOCIIMTAHMSI:
ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOUYas ACTETHUKY HAYYHOTO TBOPUYECTBA,
npucymero pusnveckon Hayke;

5) Tpy10BOI0 BOCTIUTAHMS:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3MKOW M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp OyayIeit
npodeCcCuu U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH (DU3UKH
Ha MPOTSHKCHUH BCEH JKU3HM;

6) 3K0J10rHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH IKOJIOTUYECKOM KYJIBTYPbI, 0OCO3HAHUE TTI00ATBHOTO XapaKTepa
AKOJIOTUYECKUX MPOOIIEeM;

IUTAaHUPOBAHUE U OCYIIECTBIICHUE JCHCTBUN B OKPYXKAIOIIEH cpejie Ha OCHOBE
3HAHUS 1IeJIeH YCTOMUMBOTO PA3BUTHS YEJIOBEUYECTRA;

Pacmpenue omnbiTa A€STEILHOCTH 3KOJOTMYECKOM HANpaBJICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3BUKE;

7) 1EHHOCTH HAYYHOT'0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKH;

OCO3HAHMWE IEHHOCTH HAYYHOW NEATEIbHOCTH, TOTOBHOCTh B TIPOIIECCE M3yUCHHUS
(GU3UKA ~ OCYHICCTBIISITH  MPOEKTHYID UM HMCCIENOBATEIbCKYIO  JICSTEIBHOCTD
WHJUBUTyaJIbHO U B TPYIIIIE.

B mnporecce MOCTMXKEHHS JMYHOCTHBIX pE3YJIbTATOB OCBOCHHS IMPOTPAMMBI
mo (¢Gu3MKe IS YPOBHA CcpeaHero oOmero oOpa3oBaHus Y  0OydYarommxcs
COBEPIICHCTBYETCS AMOIMOHATBHBIN WHTEIIJICKT, TIPEITOJTAT A0
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE JMOIIMOHAILHOE
COCTOSIHUE, BUJICTh HANPaBJICHUS PA3BUTHS COOCTBEHHOW SMOIMOHANIBHOU c(pephl, ObITh
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TTOBEACHUE, CTIOCOOHOCTD aIalITUPOBATHCS K SMOITMOHAITBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMH, BKIIOYAIOLIEH CTPEMJICHUE K JOCTHXKECHUIO LIEJIH
U yCrexy, ONTUMH3M, WHHUIIMATUBHOCTH, YMEHHE JCHCTBOBaTh, MCXOAS W3 CBOUX
BO3MOKHOCTEM;

OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh TOHHMATh SMOIMOHAIIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO
U COTICPEKUBAHMIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.
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METAINIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIe NeilCTBHUS
Ba3oBble Jornueckue 1eMicTBUSA:

CaMOCTOSTEIIEHO (POPMYITHPOBATh U aKTYaJM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

ONpPEACNSITh LEIM JEATCIbHOCTH, 3a/aBaTh MapamMeTpbl W KPUTEPUH HX
JIOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PacCMAaTPUBACMBIX (PU3MUECKHUX
SIBIICHMSX;

paspabaThiBaTh IUIaH peEUIeHUsS NPOoOJeMbl C Yy4eTOM aHaIu3a HMEIOITUXCS
MaTepHUaIbHBIX U HEMAaTEepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JECATEIBHOCTb, OICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH ITOCIICICTBUH JIESITEIIbHOCTH;

KOOPJAMHUPOBATh U BBHITIOIHATH PabOTy B YCIOBHSX PEaIbHOTO, BUPTYaIHHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3ZHEHHBIX TTPOOJIEM.

ba3oBble ucciieqoBarTebCKue 1eiCTBUA:

BJAJ€Th HAay4YHOHM TEPMHHOJIOTMEW, KIIOUYEBBIMU MOHATUAMU M METOJaMHU
(bu3NYeCcKON HAYKH;

BJAJI€Th HAaBBIKAMHU YYEOHO-HUCCIEAOBATEIbCKOM W TPOEKTHOW AESTENbHOCTU
B o0Oyactu (U3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY IIOUCKY
METOJIOB pelIeHHs 3a/1a4 (PU3NIECKOTO COACPKAHMS, TPUMEHEHHUIO PA3TUIHBIX METOI0B
MO3HAHUS;

BJaJE€Th BUIAMH JEATENbHOCTH 1O MOJYYEHUI0 HOBOIO 3HAHUS, €ro
MHTEPIIPETAINU, IPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3NIUYHBIX YUCOHBIX CUTYaIUsX,
B TOM YHCJIE€ TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00s1acTU (PU3UKH;

BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTATh
THIOTE3Y €€ PEICHNs, HaXOUTh apTYMEHTHI JIJIs 0Ka3aTelIbCTBA CBOMX YTBEPKICHU,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIC B XOJI€ PEIICHUs 3a/ayll pe3yibTaTbl, KPUTUUYECKU
OLIEHHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

cTaBUTh H  (OpMyIupoBaTh COOCTBEHHbIE 3a7aud B  00pa3oBaTENbHOU
JesITeIbHOCTH, B TOM YHCJI€ IPU U3YYCHUH (DU3BHKY;

JaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

yMETh TEPeHOCUTh 3HaHUS 1O (U3MKE B  MPAKTHUYECKYI0  00JIacTh
KU3HEIEeATEIIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OPUTrMHAJIBHBIE [TOIXO0/Ibl U PEILICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.
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PaGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TOJydeHUs HWHOOpMAIuu (PU3HUECKOTO  COJACPKAHUS
W3 HWCTOYHHMKOB pa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBISATh IIOMCK, aHAJIM3,
CHUCTEMATH3alMI0O W HWHTEpIpeTalnio HHQOpMAIMK pa3uYHbIX BHAOB U  (GopMm
IIPE/ICTABICHHUS;

OIICHUBATH IOCTOBEPHOCTH HH(POpMAITHIH;

UCIIOJIb30BaTh CpeicTBa MHGOOPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTUH
B pCUIEHUHW KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHH3AIMOHHBIX  3a/Ja4
C coOmogeHueM TpeOOBaHUN HOPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepeKeHHsl, TPaBOBBIX W OATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30MacHOCTH;

co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEPkKaHUS B Pa3IMUHBIX (hopMaTax C y4EeTOM
Ha3HaueHUsd HWHGOPMAIMU M IICJICBON ayJAUTOPUM, BBIOMpAs ONTHUMAJIbHYIO (opMy
MIPEACTABICHHS ¥ BU3YATH3allNH.

KoMMmyHuKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBHS

O0menme:
OCYILIECTBIIATH OOIICHUE HA ypOoKaX (PM3HKH U BO BHE-YPOUHOM JICSITEIHBHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOH(GIUKTHBIX CUTYAIllUd U CMATYATh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOIb30BAHUEM SI3bIKOBBIX

CPECTB.

CoBMecTHASI 1eSITEJILHOCTD:

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW ¥ MHAUBUAYATLHON paOOTHI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JIEUCTBUH C yU4€TOM OOIIUX UHTEPECOB,
Y BO3MOYKHOCTEM KaXXJ0T'0 WIEHA KOJUIEKTHBA;

NPUHUMATH L€ COBMECTHOM JNEATEIbHOCTH, OPraHU30BBIBATh U KOOPAHMHUPOBAThH
JNEUCTBUSI 1O €€ TOCTUKEHUIO: COCTABIIATH IJIaH JEUCTBUM, PACTIPEICIISATh POJIU C YYETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJAJa M KaXKJOr0 y4acTHHUKA KOMaHAbl B OOUIUH
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb  HOBbIE MPOEKTHI, OIEHWBATh UJAEW C T[O3UIUUA HOBU3HBI,
OPUTHHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

PeryisiTuBHBIE YHHBEPCAJIbHbIE Y4eOHbIEe NeHCTBUSA
Camoopranm3amnus:

CaMOCTOSITENIbHO OCYIIECTBIISITh TO3HABATEIIBHYIO JICSITEILHOCTh B 001aCTH (DPU3UKU
U aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh W (POPMYyIHpPOBATH COOCTBEHHBIC
3a/1auu;
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CaMOCTOSITENIFHO COCTABIIATH TUIAH PEUICHHs] PAacUeTHBIX M KaueCTBEHHBIX 3aj1ad,
TUTaH BBIMIOJTHEHHUS TMPAKTUYECKOH paboThl € yYeTOM HWMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U TPENIOUTCHH;

JIaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacmMpsTh paMKH Y9€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHMIA;

JIeNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelleHune;

OIICHHUBATh MPUOOPETCHHBIH OIIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO M TPOSBICHUIO IPYAMIMN B 00IacTU (PU3KKH,
MIOCTOSTHHO TIOBBIIIIATh CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIH YPOBECHD.

CaMOKOHTPOJIBb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCT,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/IeTh HABBIKAMU IO3HABATEJILHOM pedIeKCUM KaK OCO3HAHUSI COBEPILAEMBIX
JEHCTBUN U MBICIIUTEIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA,

UCIOJb30BaTh NpUEMbI pediekcuu Ui OLUEHKU CUTyallld, BbIOOpa BEPHOTO
pEIICHNUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

IPUHUMATh MOTHUBBI M apPTYMEHTHI IPYTUX IIPU aHAJIU3E PE3yJIbTaTOB IEATEIbHOCTH.

IIpunsiTue cedst U APyrux:
MPUHUMATh ce0sl, MOHUMasi CBOM HEJOCTaTKU U JJOCTOMHCTBA,
IIPUHAMATh MOTHUBBI U APTYMEHTHI APYTUX [PU aHAIU3E PE3YJIBTATOB JACATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY.

HHPEAMETHBIE PE3YJIbTATBI

B mpouecce uszyuenuss kypca kypca ¢usuku 06azoBoro ypoBHa B 10 Kiacce
0Oy4Jaronuiicss HAyYUTCA:

JE€MOHCTPUPOBATh Ha MPUMEpPAax poJb U MeCTO (QU3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPa, B PA3BUTUM COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIIBHOCTH JIFOJIEH;

YUUATHIBaTh  TpaHUIbl TMPUMEHEHHUS  M3YYEHHBIX  (PU3MYECKHUX  MOJEJIEH:
MaTepuajgbHas TOYKa, WHEpLMAJIbHAs CHCTEMa OTCYeTa, aOCONIOTHO TBEPIOE TEO,
WJCAIbHBIN Ta3, MOJEIU CTPOCHMUS TIa30B, XUJIKOCTEW WU TBEPIABIX TeEJ, TOYEYHBIN
AIIEKTPUYECKUH 3apsi/i PU pelIeHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHe sBJIEHUS (Tpolecchl) MU OOBACHATH MX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJICKYJIPHO-KMHETUYECKOW TEOPUHM CTPOCHHsI BEIECTBA
U DJIEKTPOAWHAMMKH: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBHUKEHHE,
cBOOO/JHOE TMaJeHUe TeJ, ABMW)KEHHE IO OKPY)KHOCTH, WHEPIHMs, B3aHUMOJCICTBHE
Ten, auddys3us, OpOYHOBCKOE [BHKEHHE, CTPOCHHE MKHUAKOCTEH M TBEPIBIX TeT,
U3MEHEHUE 00beMa TeJa IpPU HArpeBaHWU (OXJIAKIEHUHU), TEIJIOBOE PaBHOBECHE,
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UCIIapeHNe, KOHACHC AU, IUIABICHUE, KPUCTAIIN3ALINS, KAIIEHUE, BIIAYKHOCTh BO3/yXa,
NOBBIIICHNE JABJICHUS ra3a IPHU €r0 HarpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHHS Ta3a B M30IPOLECCax, ICKTpHU3alus Tell, B3aUMOJEHUCTBUE
3aps0B;

ONUCHIBATh MEXAHUYECKOE JIB)KEHUE, HCIONb3Yysd (PU3HUECKUE BEIMYUHBL:
KOOpJMHATA, IyTh, IEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, Macca TEJa, CUIIA, UMITYJIbC
Tena, KUHETUYECKas OHHEprusi, IMOTEHLMaJbHAs DSHEprus, MeXaHudeckas padoTa,
MEXAaHUYECKasi MOIHOCTb; MPU OMMCAHUU MPaBWIBHO TPAKTOBAaTh (PU3MUECKUNA CMBICI
UCIOJb3YEMBIX BEIMYMH, HX OOO3HAUEHHS M EAUHULBI, HaXOAUTh (OPMYIIbI,
CBSI3bIBAIOIME JTAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMYNHAMU;

ONMCBHIBATh U3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, UCIIOJIb3Ys
¢u3nueckre BEJIMYMHBL: 1aBJICHUE ra3a, TEMIIEpaTypa, CPEaHssl KHHETUYECKasl SHEPIUsl
Xa0THYECKOIO0  JBWXKEHHUS MOJIEKYJ, CPEAHEKBAJIpaTU4YHAsI CKOPOCTb  MOJEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS HEprus, padoTa rasza, Ko3(pQHUIMEHT MOJE3HOTO
JEMCTBUS TEIJIOBOIO JBUTATENS; NMPU OMMCAHUU MPABHIBHO TPAKTOBATh (PU3NYECKUIN
CMBICII MCHOJIb3YEMBIX BEJIUYMH, UX OOO3HAYEHMs] U €AUHMIIBI, HAXOAUTh (POPMYIIbI,
CBSI3bIBAIOIIME IAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIHMUMHAM;

ONKCHIBATh HM3YYCHHBIC JJIEKTPUYECKHE CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE
ABJIEHUSL (IIPOLIECCHI), HCHOJB3YS (PU3UUECKHE BEIMUYMHBL: JJIEKTPUUYECKUM 3apsij,
ANEKTPUYECKOE T10JI€, HANPSIKEHHOCTh IOJIA, IOTEHUMAl, Pa3HOCTh IOTECHUHUAJIOB;
IPU ONUCAHUM NPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCTIOIb3YEMbIX BEIMYUH, UX
0003HAUYEHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIbl, CBSI3bIBAIOLINE AAHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTMMU BEIUYHHAMY;

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBJICHMUS, UCIIOJB3YS (PU3NUYECKUE 3aKOHBI
U OpUHIUIIBL: 3aKOH BcemupHoro tsarorenus, [, II m III 3axonsr HeroTroHa, 3akoH
COXpaHEHUsI MEXAHMYECKOW »HHEPruu, 3aKOH COXpPAaHEHUs WMIYJbCa, MNPHUHIIMI
CYNEpNO3ULIMA CWJI, TMPUHLMI PABHOMPABHS HWHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS BEILECTBA, ra30Bble 3aKOHBI, CBS3b
CpelHEeW KWHETUYECKOM SHEPrMHM TEIUIOBOIO JIBMXKEHHMSI MOJIEKYJ € aOCOMIOTHOMN
TEMIIEpaTypOi, MEPBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHUS 3JEKTPUUYECKOTO
3apsana, 3akoH KyioHa, mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOEe BBIPAKEHUE U YCIIOBUA (TPaHULIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIMIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCIOBUS HX O€30IacHOr0 HCIOJb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIeI0BaHUI0 (PU3NYECKUX SBJICHUHN U MPOILIECCOB
C HUCMOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX M3MEpPEHUH, IpU 3TOM (OpPMYyIUPOBATH
npoOjemy/3agadyy W THUNOTE3y YYeOHOro OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEAI0KEHHOT0 000PYA0BaHUSL, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BbIOMpATh ONTHUMAIbHBIA CHOCOO HM3MEPEHHS M HCIOJBb30BATh H3BECTHBIE METOJIBI
OLICHKU MOTPELIHOCTEN U3MEPEHU;
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UCCIIEIOBATh 3aBUCHUMOCTH MEXy (PU3MUECKUMHU BEIUYMHAMU C UCIIOJIb30BAHUEM
IPSIMBIX MU3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJIyYeHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BHUJE TaONUIl U TpaduKoB, JAeIaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEJOBaHMS;

co0roAaTh mpasuiia 0€30MacHOTO TPyAa MPH MPOBEICHUHU HCCIEI0BaHUN B paMKax
y4eOHOro H3KCHEPUMEHTa, Y4eOHO-UCCIIENOBATEIbCKON U TNPOEKTHOM JEATEIbHOCTH
C MCTIOIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 00OPYIOBAHUS;

pelaTh pacyeTHbIC 3a7a4d C SIBHO 3a/laHHOM (PU3MUECKON MOJENbI0, UCIIONIb3Ys
¢u3nueckrue 3aKOHbl M NPUHIUIBI, HA OCHOBE aHalIM3a YCJIOBMs 3aJayd BbIOMpATh
(Gu3NYECKyI0 MOJENb, BBIAEIATh (PU3MUECKHUE BEJIMYMHBI U (POPMYsbl, HEOOXOIUMBIE
IUI €€ PeLleHus], IPOBOJIUTh PACUETHI U OLIEHUBATh PEAIBHOCTh MOJIYYEHHOIO 3HAUEHUS
(bu3NYECKOIl BETNYHHBI;

pelath KayeCTBEHHbIE 3aJauyM: BBICTPAWBATh JIOTUYECKH HENPOTHBOPEUUBYIO
LENOYKY PacCyKIEHUN C HCHOJIb30BAaHMEM M3YyUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U (PU3UYECKUX SIBICHHIA;

WCIIONIb30BaTh MPH PEHICHHH YYeOHBIX 3a7a4 COBPEMEHHbIE HH(OPMAIOHHBIC
TEXHOJOTHH JUIS TIOWCKA, CTPYKTYPUPOBAHWsS, HMHTEPHPETAIMH W TPEACTABICHUS
y4eOHOI 1 HayYHO-TTOMYJISIPHON HH(OPMAIIKH, TOJTYIeHHON U3 pa3TUYHBIX UCTOYHHUKOB,
KPUTHYECKH aHAJIN3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

NPUBOIUTH TPHUMEPHI BKJIaJa POCCUUCKHX H 3apyOekKHBIX yUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTH;

WCIIONIb30BaTh TEOPETHUYECKWE 3HaHWsA 10 (U3MKe B TIOBCEIHEBHOW >KWU3HU
st obecnieyeHus 0e30MacHOCTH MpU OOpalleHUH C MpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMH, MAJIsi COXPAHEHHs 3I0POBbS M COONIOJCHHUS HOPM OKOJOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpeJIe;

paboTaTh B TpyMIE C BHITOJHEHUEM PA3IMYHBIX COLUATIBHBIX POJICH, TIIAHUPOBATH
paboTy TpyNmbl, palMOHATBHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATH
JEsITeIbHOCTh B HECTAHJAPTHBIX CUTYAlIUSIX, OLIEHUBATh BKJIAJ KaXKA0r0 U3 YYACTHUKOB
rpynIbl B pelIeHre paccMaTpuBaeMoil mpoOIeMBbl.

B nporiecce usyuenus kypca ¢pusnku 6a3oBoro ypoBHs B 11 kyacce o0yyaromuiics
Hay4HTCS:

JEMOHCTPUPOBaTh HAa MpUMEpaX pojb U MecTo (Gu3uku B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHON TEXHUKHU
W TEXHOJIOTHH, B IPAKTUYECKOM MAEATEIBLHOCTU JIOAECH, LEIOCTHOCTh U E€IUHCTBO
(bU3UYECKON KapTHUHBI MUPA;

YUUTBHIBaTh TPAHUIIBI MPUMEHEHUS! MU3YUYEHHBIX (PU3NYECKUX MOJENEH: TOUYCUHBIH
ANEKTPUYECKUN 3apsAl, JIyd CBETA, TOYEHYHBIM UCTOYHUK CBETA, SAE€pHAs MOJEIb aTOMa,
HYKJIOHHasi MOJIEJIb @aTOMHOT'0 Siipa IIPU PEIIeHUU (GU3NYECKUX 3a/1ay;
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pacrno3HaBaTh (PU3MUECKHe SBICHUS (TPOIECChl) M OOBACHATH MX HAa OCHOBE
3aKOHOB JJICKTPOAMHAMUKH M KBAHTOBOM (DM3HMKH: HIIEKTpUYECKas MPOBOAMMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aUMOJCHUCTBHE
MarHuTOB, 3JEKTPOMATHUTHAS WHIYKIUS, ACHCTBUE MArHUTHOTO TOJIS Ha MPOBOJHUK
C TOKOM M JBWXKYIIUWACS 3apsll, DSJCKTPOMArHUTHbIE KoOJICOAHUST U  BOJIHBI,
NPsIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, OTPAKEHUE, IPeIOMIICHUE, HHTephepeHIus,
mudpakius W MNOJsSpU3alldsg CBETa, AUCTepcUus cBeTa, (OTOINEKTpUUECKUU 3PdeKT
(boTtoaddexT), cBeTOBOE MaBICHHWE, BO3HMKHOBEHWE JIMHEWUYATOTO CIIEKTpa aroma
BOJIOPO/1a, ECTECTBEHHASI U HCKYCCTBEHHAs! PAIMOAKTUBHOCTD;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BeElIECTBA (DJIIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, JIEKTPUUYECKYIO ITPOBOAUMOCTD PA3JIUYHBIX CPEN) W JJIEKTPOMArHUTHBIE
ABJICHHS! (MPOLECCHI), UCTIONB3Ys (PU3UUECKUE BEIIMUMHBI: JJIEKTPUUYECKHUM 3apsij, cuiia
TOKa, DJJEKTPUYECKOE HAMNPSIKEHHUE, JJIEKTPUUYECKOE COMPOTHBICHHE, Pa3HOCTh
MOTEHLMAJIOB, 3JIEKTPOJABIKYIIAs cujia, padoTa TOKa, MHAYKIMS MarHUTHOTO T0JIsL, CUJIa
Awmnepa, cuna JlopeHua, WHAYKTUBHOCTh KATYIIKHA, SHEPIHs 3JIEKTPUUECKOIO
Y MarHUTHOTO MOJIEH, IEPUOJT U YAaCTOTa KoJieOaHU B K0JIe0aTeIbHOM KOHTYPE, 3apsii U
CHUJa TOKa B MPOLECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHuil, (hokycHoe
paccTOsIHUE W ONTHYECKas CWIa JIMH3bL, NPU ONUCAHWU TPABWIBHO TPaKTOBATh
(bu3nyecKnil CMBICI UCHOJB3YEMBIX BEJIMYMH, UX 0003HAUYECHUS U €IUHUIIbI, YKa3bIBATh
(opMyJIbL, CBSI3bIBAIOIIME JAaHHYIO (PU3HUECKYIO BEJIMUHUHY C IPYTUMH BEJIMYMHAMU;

ONUCHIBAaTh U3yUEHHbIE KBAHTOBBIC SIBJICHUS U MPOILIECCHI, UCIIONIb3Ys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA, YHEPTUs
1 UMIyJbC (OTOHA, IEPUOJ MOTypacnaia, SHEPTUs CBSI3U aTOMHBIX JIE€P, IPU ONUCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3NUECKHUM CMBICT MCIOIb3yEMbIX BEIUUYMH, UX 0003HAUEHUS
M €IMHHUIIBI, YKa3bIBaTh (POPMyJIbI, CBS3BIBAIOIIME MAaHHYIO (PU3WYECKYIO BEITUUYHHY
C IpYTUMU BEJIMYMHAMHU, BBIYUCIATH 3HaUCHHUE (PU3UUECKON BEIUYUHBL;

aHAJIM3UPOBATh (PU3NUECKHE MPOLIECCHI U SBJICHMUS, UCIIOJB3YS (PU3NUYECKUE 3aKOHBI
Y NPUHUUIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U NapajuIeIbHOIO COESUHEHUS
IIPOBOJTHUKOB, 3akOoH Jlxoyis—JleHna, 3aKOH JJEKTPOMAarHUTHOW WHAYKLUH, 3aKOH
NPSAMOJIMHEMHOTO paclpOCTPAHEHUsSI CBETA, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHBI
MpEJIOMJIEHUSI CBETa, ypaBHeHUE OWHIITeHHaA ansi GoTtodddexra, 3aKOH COXpaHEHUS
SHEPIUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO 3apsja,
3aKOH COXpPaHEHHUs MacCOBOTr'0 YUCIIa, TOCTYNaThl bopa, 3aK0H panoakTUBHOIO pacnana,
Opy OSTOM pa3jnyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTHU4YecKoe
BBIpaXEHUE U yCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

ONpENENATh HaIpPaBI€HUE BEKTOpAa WHIAYKLUWW MAarHATHOTO IOJS IPOBOJHHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenna;

CTPOUTH M OMHCHIBATh M300pa)K€HHE, CO3/1aBa€MO€ IUIOCKUM 3epKalloM, TOHKOH
JIMH30M;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHHUIO (PU3MUECKHX SIBICHUN U MPOLIECCOB
C MCMOJIb30BaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHHiIl: Ipu 3TOM (HOPMYIUPOBATH
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npobiemy/3afjadyy W THUIOTE3y YYEeOHOro OKCHEpUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEJUI0KEHHOTO 000PYA0BaHUS, TIPOBOAUTH OIBIT M ()OPMYITHPOBATH BHIBOIBI;

OCYIIIECTBJIATH MPSMBIE U KOCBEHHBIE M3MEPECHHS (DU3UICCKUX BEITUINH, TIPH STOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 W3MEPEHHS W WCIIOIh30BaTh W3BECTHBIC METOJIBI
OLIEHKH MOTPEUTHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIUYMH C MCHOJIH30BAHUEM MPSMbIX
U3MEpPEHUN: TpHU HTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3YJIbTAThHI
MOJTYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEIUYMH B BUJIEC TaONHIl U rpaduKoOB, IeIaTh
BBIBO/JIbI 10 PE3YJIbTaTaM UCCIEAOBAHNUS;

coOmro1aTh IpaBmiIa 0€30MacHOTO TPyAa MPHU MPOBEICHUN UCCIICIOBAHUNA B paMKax
y4eOHOTO HSKCIEPUMEHTa, YYEOHO-HCCIIENOBATEIbCKOW W MPOEKTHON NESITEIBbHOCTH
C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0OBAHMS;

penaTh pacyeTHBIC 33/7a4d C SIBHO 33JlaHHON (M3MUECKOW MOJEINbIO, HCIOIb3Ys
(u3MyecKre 3aKOHbI W TPUHIMIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJa4yd BBIOMPATH
(U3UYECKYIO MOJIEIh, BBIJEATh (PU3NUECKHUE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE JIJIS
€€ pEUICHHUs], MPOBOJUTh PACUYEThl U OLECHUBATH PEAJBHOCTh IMOJYYEHHOrO 3HAYCHUS
(U3UYECKON BEJIMYMHBI;

pelIaTh KayeCTBEHHbIE 3aJa4M: BBICTPAaMBaTh JIOTUYECKA HENPOTUBOPEUYUBYIO
LETIOYKY PACCYXICHUN C HCMOJIb30BAHMEM HM3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U (HU3UYECKUX SIBJICHHUI;

HCIIOJB30BaTh MPU PEIICHUH Y4eOHBIX 3a/Jady COBPEMEHHbIE WH(pOpMAIMOHHBIC
TEXHOJIOTUU [IJI1 TOWCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETALMU W MPEACTABICHUS
y4eOHOM U HAyYHO-TIOMYJISIPHON HH(GOPMAIIHH, TTOJTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB,
KPUTHUYECKU aHAJIM3UPOBATH MOJTy4yaeMyr0 HH(POpMAIIHIO;

OOBSICHATh MPUHIUIIBI JEUCTBUSI MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasznuyaTh YCIOBHUS UX 0€30MaCHOTO UCIIOIb30BAHUS B MIOBCETHEBHON KU3HU,

NPUBOJUTH TPUMEPHl BKJIAJa POCCUHUCKUX U 3apyOEkKHBIX Y4YEHBIX-(PHU3UKOB
B pPa3BUTHE HAyKH, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHU;

HCIIOJB30BaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B TIOBCEIHEBHOM KU3HU
st obecriedeHus 0€30MacHOCTA TPU OOpalleHUH ¢ MPUOOpaMU M TEXHUYECKUMH
YCTPOMCTBAMH, JJIi COXpPAHEHMs 370POBbS M COOIOJICHUS HOPM IKOJOTUYECKOTO
TOBEJICHUS B OKPYKAKOIIEN CpelIE;

paboTaTh B TPYMIE C BBHITIOJHEHUEM PA3IMYHBIX COIMATBLHBIX POJICH, IJIAHUPOBATH
paboTy Tpymmbl, palMOHAIBLHO pACHpENeNaTh OOSI3aHHOCTH W IUIAHUPOBATh
NESATEIbHOCTh B HECTAHIAPTHBIX CUTYALMSX, OLICHUBATH BKJIAJ KaXJI0Tr0 U3 YYACTHUKOB
TPYIIBI B pEeIIEHUE pacCMaTPUBAEMON MTPOOIIEMBI.

27



TEMATHUYECKOE INIAHUPOBAHHUE'

10 KJIACC
HanmenoBanue
No OCHOBHBIE BUABI AE€ITEIILHOCTH
pa3/iesioB U TEM [TporpammHoOe copepkaHue
/11 oOydJaronuxcs

y4e0HOTO MpeaMeTa

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 NO3H

aHuA

1.1 | ®usuka u MmeToabI 2 ®u3nka — HayKa 0 IpUpPO/IE. N3yuyenne HaydHbIX (AMIIUPUYECKUX

HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bl TO3HAHUS Y TEOPETHYECKHUX ) METOJIOB ITO3HAHUS
OKPY’KaIOILET0 MUPA. OKPYarOILEro MUpa.
Pons 3xkcniepumenTa u teopun OO0cy>xaeHue rpaHul] IPUMEHUMOCTH
B IIPOLIECCE TO3HAHUS PUPOIBI. (du3nYECKUX 3aKOHOB U TEOPHIl.
DKCIEpUMEHT B (PU3UKE. PaboTa B rpymnmne 1no noaroToBke
MonennpoBanue GU3NIECKUX KOPOTKHX COOOIIEHUH O pOJIK U MECTE
SIBJICHUM U TIpo1ieccoB. HayuHbie (GU3UKY B HayKe U B MPAKTHUYECKOU
runote3bl. Gu3nuecKue 3aKOHbI JEATEIIBHOCTH JIFOIEH.
U TeopuH. ['paHuIpl NpUMEHUMOCTH | JleMOHCTpalus aHaJIOTOBBIX
¢usnueckux 3akoHOB. [IpuHIUN U T (PPOBBIX U3MEPUTEIBHBIX
COOTBETCTBUS. pUOOPOB, KOMIBIOTEPHBIX JATYUKOB.
Ponb u MmecTo Qpusnku OcBoeHnE OCHOBHBIX PUEMOB pa0OThI
B (hopMUpOBaHUHU COBPEMEHHOM ¢ nudpoBoi Jaboparopueil mo Gpusnke
HAay4YHOU KapTHUHBI MUDA,
B IPAKTHUYECKON JEATENTbHOCTH JIFOJIEH

Hroro o pasaeiy 2

' Tlpu paspabotke pabGoueill MPOrpaMMbl B TEMATHYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIB30BAHUS JJIEKTPOHHBIX (LU(POBBIX)

06p3,30BaTeJ'IBHBIX PECYypPCOB, ABJIAIOLINXCA yLIC6HO-M€TO,Z[I/ILICCKI/IMI/I MaTepuajiaMu, COACPKaHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCILCTBY 00 06p3,30BaHI/II/I.

28



Pasznea 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyeTa.
Tpaexropus.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb)
1 YCKOPEHHE MaTEPUATIbHON TOUYKH,
UX IIPOEKIMU Ha OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMEILIEHNAN U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSIMOJIMHEWUHOE IBHXKEHUE.
I'paduku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH

Y IIEPEMEILICHUS] MaTepUaTbHON
TOYKHU OT BPEMEHU.

CBobOoaHOe nageHue. Y ckopeHue
CBOOO/IHOTO TMaJIEHUSL.
KpuBonmHenHoe 1BUXKEHHUE.
JIBr>KeHHne MaTeprUaIbHON TOUKH
10 OKPY>KHOCTH C IIOCTOSIHHOM

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon u yactoTa oOpareHus.

L{eHTpOoCTpEMUTENBHOE YCKOPEHUE.

TexHuyeckue ycTponcTsa

[IpoBeneHne FKCIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOMJEHHBIMU TEJIOM

3a OCJIeA0BaTENIbHBIE PABHBIE
IIPOMEKYTKHA BPEMEHHU

IIPY PAaBHOYCKOPEHHOM JIBH>KEHUN

C Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO TOPU3OHTAIIBHO.
OOBbsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOMUCTB,
TaKMX Kak: CIUJOMETP, LEIHBIE

Y PEMEHHBIE [TepEAaUn ABUKCHUS;

Y yCJIOBUH X 0€30MacHOro
UCITOJIb30BAHUS B IIOBCETHEBHOM
KU3HU.

Pelenue pacueTHbIX 3aa4 C IBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYT
KHHEMAaTHUKH.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHMHEMaTH4YECKUX
BEJIMYMH OT BPEMEHU

JUTsl pPABHOMEPHOTO
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Y IPAKTUYECKOE TPUMEHEHUE:
CIUJIOMETP, JBUKEHHUE CHAPSI0B,
LICIIHBIEC ¥ PEMEHHBIE NIepelaun

¥ PAaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBUOKECHUSL.

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE

Y PABHOYCKOPEHHOE MPSMOIUHENHOE
JIBIDKEHHE, CBOOOHOE TTaJiCHUE TEII,
JIBUKEHHE 10 OKPY>KHOCTH.

Onucanyne MEXaHUYECKOTO IBUKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpJMHATA, IIYTh,
nepeMeNIeHHEe, CKOPOCTb, YCKOPEHHE.
Pabora B rpynmnax npu miaHupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHATIU3E
JIOTIOJTHUTEIbHBIX UCTOUHHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JInHamuKa

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [puanun
CyIepno3ulnu cui. Bropoii 3akoH

Herorona i1 MmaTepuaibHON TOUKMU.

Tperuit 3akoH HeroToHa

JUISl MATEPUAITbHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHHS.
Cuna tskectu. IlepBas
KOCMHYECKasi CKOPOCTb.

CpaBHeHME MacC B3aUMOICUCTBYIOIIHNX
TEI.

N3yuenne 3aBUCUMOCTH CHJTBI
YOPYTOCTH OT epopMaIiui; CpaBHCHHE
CHUJT TPEHUS TTOKOS, KAUCHUS

U CKOJIBKCHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
WCCJICIOBAHHUE 3aBHCHMOCTH CHUT
YIPYTOCTH, BOSHHKAIOIINX

B IIPYKUHE ¥ PE3MHOBOM 00pa3slie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokosl,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenuns. Cyxoe TpeHHe.
Cuuta TpeHUs CKOJIBKEHHUS U CUIIa
Tpenus nokosi. Koaddunuent
TpeHus. Cuia COnpOTUBIICHUS
MIPU JBUKEHUM Teja B )KUIKOCTH
WJIM Ta3e.

[ToctynarenbHOE 1 BpallaTeIbHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
Bpamenus. [neqyo cumbl. YcnoBus
paBHOBeCHS TBEPJOTO Tea.
TexHuueckue ycTpoucTaa

U MIPAKTUYECKOE MPUMEHEHHUE:
MOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

OT uX JedopMalnu; n3ydeHue
JBIDKCHUS OpycKa 10 HAaKJIOHHOM
IJIOCKOCTH; UCCIIEIOBAHUE YCIIOBUI
PaBHOBECHS TBEPJIOTO TEA, UMEIOLIETO
OCb BpAIlICHUS.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO Y PABHOYCKOPEHHOTO
MPSAMOJIMHEUHOTO JBHKEHUS,
CBOOOTHOTO MAACHHUS TCJH, IBKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aK0OHa BCEMUPHOTO TSATOTCHHUS.
OOBsICHEHNE OCHOBHBIX IPUHIIMIIOB
JICHCTBUS MOIIINITHUKOB U UX
MPAKTAYECKOr0 MPUMEHEHUS.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHHKOB.

Pemenue pacueTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UYECKON MOJIEIBIO

C MCMOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKHU.

Pacnio3naBanue Gpu3nUecKuX sIBJICHHIM
B YYEOHBIX OMBITaX M OKPYXKaIOIICH
JKM3HU: MHEPIHS, B3AMMOJICICTBHE TEI.
AHanu3 GU3NYECKUX MPOLIECCOB

U SIBJICHUH C MCIIOJIb30BaHUEM 3aKOHOB
Y MIPUHIIUIIOB: 3aKOH BCEMUPHOTO
tsarotenus, I, I1 u 111 3akonsr HeroToHA,
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IMPUHOUII CYIICPIIO3UITUU CUJI, IIPUHITUII
PaBHOIIPABHOCTHU MHCPUHAJIBbHBIX
CHCTCM OTCUCTA

23

3aKOHBI COXpPAHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUYKU
(Tena), cuCTEMBbI MaTepUATIbHBIX

ToueK. IMIyJIbC CHITBI ¥ I3MEHEHHE
MMITyJIbCa TeJla. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE JBUKEHUE.

Pabora cuiibl. MOIIHOCTH CUITBL.
Kunernueckas sneprus
MaTepUAIILHOU TOYKH. TeopeMa
00 U3MEHEHUU KMHETUICCKOU
SHEPIHUH.

[ToTeHumanbHas SHEpruUsl.
[TorenuuanbHas SHEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[ToTeHmanbHast SHEPTUS TEIA
BOJIM3Y MOBEPXHOCTU 3EMIIH.
[TorenunanbHbIC U
HETOTEHIIUAJIbHBIE CHIIbL. CBSI3b
pabOoThl HEMOTEHITUATBHBIX CHUIT
C UI3MEHCHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKON
SHEPTHH.

Yupyrue u Heynpyrue
CTOJIKHOBEHMS.

[IpoBeaeHne SKCIEPUMEHTA: U3YyUECHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U paOOTHI CUJIbI C UBMEHEHUEM
MEXaHUUYECKOM IHEPTUU Telia

Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO
KTyTa.

OrneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEepPEHUN (PU3NUECKUX
BEJINYMH.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u HOpMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHUSI.

Pelienne ka4yeCcTBEHHBIX 3a7a4

C OMOPOW Ha U3YUYEHHBIE B pa3Jeie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKHUE SBIICHUA.

Ornucanne MeXaHUUECKOTO JIBMYKEHUS

C MCTIOJIb30BaHNEM (hU3HUECKIX
BEJINYMH: UMITYJIbC T€JIa, KHHETUYECKasl
SHEPrusl, MOTCHIIMATbHAS YHEPT S,
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TexHnueckne ycTpoucTBa

U IIPAKTUYECKOE IPUMEHEHHE:
BOJIOMET, KOIIEp, NPY>KUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

MexaHu4yecKkas paboTa, MEXaHUYeCKas
MOIITHOCTb.

AHann3 pU3n4IeCcKuX MpoIeccoB

U SIBJICHUH C UCTOJIb30BAaHUEM 3aKOHA
COXPAaHEHUSI MEXAaHUYECKOW dHEPIuH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicCHEHNE OCHOBHBIX MPUHIIUIIOB
JEHCTBUS U IPAKTUYECKOTO
NPUMEHEHUS TEXHUYECKHUX YCTPOICTB,
TaKHUX KakK: BOJOMET, KOTIep,
IPYXUHHBIN TUCTOJET.

OOBbsiICHEHUE TBUKEHUS PAKET C ONIOPOI

Ha W3y4YCHHbIC PU3NUECKUE BEIIMUUHbI
Y 3aKOHBI MEXaHUKH.
Hcnonp30BaHue npu MOArOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUN

JUIS1 TIOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIIPETALNN U MPEJICTABICHUS
nH(popMaIu, KpUTHUECKUN aHATN3
noJryqaemMou nHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYWH, TIPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pasznen 3. MoJiekysipHasi pusuka 1 TepMOAUHAMMKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUn

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOU
TEOPUHU U UX OIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHUE.
Huddysus. Xapaktep IBUKCHUS

Y B3aUMOJICHCTBHUS YaCTHII
BellecTsa. Moaenu CTpoeHus ra3os,
YKUAJIKOCTEU U TBEPJBIX TEN U
00BSCHEHHE CBOWMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

U pa3mepsl MolieKyl. KonnyectBo
BenlectBa. [loctosiHHass ABorapo.
TeruioBoe paBHOBECHE.
Temneparypa u ee U3BMEpPEHHUE.
[Tkama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KNHETUYECKON
TEOPUH UIECATBHOTO rasa.
AOGcoiroTHas TeMIiepaTypa Kak Mepa
CpEHEN KNHETUYECKON DHEPTUU
TEIUIOBOTO JIBUYKCHUS YaCTHII Ta3a.
[Ixana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHHUE
MenaeneeBa—KnanerpoHa.

3akoH [lanbToHa. M30ompornecchl

IIpoBeneHNe 3KCIEpUMEHTA:
ONPENIEIICHNE MACCHI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEHU 00beMa KOMHATBI, JaBJICHMUS
U TEMIIEpaTyphl BO3AyXa B HEM;
UCCJIEI0BAHHNE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OOBbsiCHEHUE OCHOBHBIX TPUHIIUIIOB
JEUCTBUI TepMOMETpa U OapoMeTpa

Y yCJIOBUH X 0€30MacHOro
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3HU.

Pacno3naBanue pusnveckux siBICHUN

B yU€OHBIX ONBITAX U OKpYXKaromiei
KU3HU: U Py3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TenIoBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIeparypa,
CpEIIHSsI KWHETUYeCKast SHEPTUs
Xa0TUYECKOTO ABUKEHUSI MOJIEKYL,
CPEIHEKBAIpaTUYHasi CKOPOCTh
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B UJICATBHOM Ta3e C TIOCTOSTHHBIM
KOJIMYECTBOM BEIIISCTBA.
['padmgeckoe mpencTaBIcHUE
M30TIPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHnueckne ycTpomcTBa

¥ IPAKTHYECKOE IPUMEHEHHE:
TepMOMETp, OapoOMeTp

MOJIEKY L.

AHanu3 GU3N4YEeCKUX MPoLEeCcCoB

U ABJICHUM ¢ ucroyb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUKEHHUS MOJIEKYJI ¢ aOCOIIOTHOM
TEMITIEPATYPOH.

Pemenue pacueTHbIX 3a1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHON (PU3UKH.

PaboTa B rpynmnax npu njiaHupoBaHUH,
IIPOBEICHUH U HHTEPIPETALMH
PE3YNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

3.2

OCHOBBI
TEPMOTUHAMUKA

10

TepMoanHaMuyecKas CUCTEMA.
BryTtpennss sneprus
TEPMOJINHAMHUYECKOU CUCTEMBI

1 CIIOCOOBI €€ U3MECHEHUS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS OTHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPENAYH: TEIIONPOBOAHOCTb,
KOHBEKIINS, U3IIyYECHHE. Y eTbHas
TETJIOEMKOCTH BEIIECTRBA.

[IpoBeneHnE dKCIIEpUMEHTA: U3MEPEHUE
YACIBHOMN TEIJIOEMKOCTH BEILIECTBA.
OreHka aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJIMYUH.

N3yuenue Mojeneit napoBoi TypOHHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEaKTUBHOIO IBUTATEIIS.

OObsicCHEHUE IPUHIIUIIOB IEUCTBUSA

U YCJIO0BUI 0€30MacHOr0 UCIIOJIB30BaHUS

35



KonunuecTBo TemnoTsl

MIpU TEIJIonepeaaye.

[TonsiTue 06 aqnabaTHOM
nporuecce. [lepBbiii 3aK0H
TEPMOIUHAMUKH.

[IprmeHeHne nepBOro 3aKOHA
TEPMOJUHAMHKH K U30TPOLIECCAM.
['paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aK0H TEpMOAMHAMUKH.
Heob6patumocTs npoiieccos

B [IPUPOJIC.

TemnoBbie MamuHbL. [ [puHIUIIBI
NEWUCTBUS TEIJIOBBIX MAaIlIUH.
[TpeobpazoBanus SHEPTUN

B TEIUIOBBIX MallIMHAX.
Koaddumument nonesnoro aeiicTBus
TETUIOBOM MAIlIHBI.

uxn Kapuo u ero koaduimeHt
IIOJIE3HOTO JECUCTBUS.
DKOJIOTHYECKHUE TPOOIEMBI
TEIMJI03HEPTETUKHU.

TexHuyeckue yCTporucTaa

U IIPAKTUYECKOE TPUMEHEHHUE:
JIBUTaTellb BHYTPEHHETO CTOPaHUsI,
OBITOBOH XOJIOIUIBLHHK,
KOHJIULIMOHED

B [TIOBCEIHEBHOM KU3HU JBUTATEIS
BHYTPEHHETO CrOpaHusi, OLITOBOTO
XOJIOAUIbHUKA, KOHAUIIMOHEPA.
Onrcanue CBOMCTB TEIl U TEIUIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3MYeCcKUX BEIMYMH: 1aBJICHHE T'a3a,
TeMrepaTrypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHHSISl dHEprus, paboTa rasa.
Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH

U TEPMOJIMHAMUKHU.

Pelienrie kayeCTBEHHBIX 3a7a4

C ONOPOW HAa U3YUYEHHBIE B pa3IEie
«MonexynsipHas ¢puzuka

Y TEPMOJUHAMUKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUSI.

PaboTa B rpynnax npu aHaiuze
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOpMaIUK IO TeEME
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33

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE MEPEXOABI

[TapooOpazoBaHue U KOHACHCALIUS.
Hcnapenue u xuneHue.
AOCOIIOTHAs M OTHOCUTENbHAS
BJIAJKHOCTB BO311yxa. HacelieHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEeMIIEpaTypbl KUIIEHUS OT AABJICHUS.
TBepnoe Teno. Kpucrannmueckue
1 aMopdHbIe Tenaa. AHU30TPONUS
CBOMCTB KpHCTaLIOB. JKujkue
kpuctajuibl. COBpeMEHHBIE
Marepuaisl. [ naBnenne

U KpUCTAJUIM3anus. Y IeJIbHas
TeruioTa riasieHus. Cyonumanusi.
VYpaBHeHuUE TEMI0BOTO OanaHca.
TexHuueckue ycTpoucTaa

Y IIPaKTUYECKOE IPUMEHEHUE:
TUTPOMETP U MICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJIyYE€HUS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCIIE
HAaHOMATEPHAJIOB,

Y HAHOTEXHOJIOTUU

[IpoBeneHNE SKCIIEPUMEHTA: U3BMEPEHUE
OTHOCUTEIBHOM BIIA)KHOCTH BO3/yXa.
Onenka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NUYECKUX
BEJINYUH.

N3ydeHne CBONMCTB HACHIIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJIQXKHOCTH.

Hab6nronenue kuneHus

IIPU TOHUKEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPUCTAJTMYECKOTO BELIECTBA.
OObsicCHEHUE PUHITUTIOB IEUCTBUSA

Y YCIIOBHIA 0€30MacHOr0 UCIIOJIb30BaHM
B IMIOBCETHEBHOMW XKU3HU THTPOMETPA,
MICUXPOMETPA, KaJTOPUMETpA.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YUCJIE
HaHOMAaTEepHUaJoB.

Pelienne pacueTHbIX 3a/1a4 C SBHO
3aIaHHOMN (PU3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM YPaBHEHUS
TEIJIOBOTO OasaHca.

Pelienrie kKayeCTBEHHBIX 3a7a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUe
SBJICHUS 110 TEME.

37



PacrosnaBanue GU3HMUECKUX SIBICHUM
B YUCOHBIX OIBITaX M OKPYXKaIOIIeH
KU3HU: fAedhopMalius TBEPAbIX Te,
HarpeBaHue U OXJaXJACHUE Te,
HM3MEHEHHE arperaTHbIX COCTOSHUM
BEIIICCTBA M OOBICHCHHE X HAa OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETAIIUU
U TIpeICTaBIICHUS MH(OPMALIMK TPU
MOATOTOBKE COOOIICHUM O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHON (DU3UKHU

Y TEPMOJIMHAMUKHU B TEXHUKE

1 TEXHOJIOTHSIX

Hroro no pazaeny 24
Paznen 4. aekTpoanHaMuKa
4.1 | DnekrpocraTuka 10 OnekTpuzaums Tei. Jiekrpudeckuil | [IpoBeneHne s3KkcriepuMenTa: U3BMEPEHUE

3apsa. JlBa BUIa SIIEKTPUUYECKUX
3apsaoB. [IpoBogHuUKH,
TUBJIEKTPUKHU U TTOJIYIIPOBOJHUKH.
3aKOH COXpaHEHUs MIEKTPUUYECKOTO
3apsna.

B3anmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuHsli 2IeKTpUYECKUI
3apsia. DIEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka a0COFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYUH.

N3ydyeHne npuHIUIIOB A1EUCTBUSA
AJIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJICHCATOPA.

N3yuyenue npuHUKUIIOB JECUCTBUS
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HanpsikeHHOCTB 37K TpUIECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIPSKEHHOCTH 3JIEKTPUYECKOTO
TOJIS.

Pabota cuit 351eKTpOCTaTHYECKOTO
oy, Ilorenrnman. Pa3zHocth
noreHuuaoB. [ I[poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM TI0JIE.
JlnamexTpruyeckas IpOHULIAEMOCTb.
DnektpoeMKkocTh. KoHzencarop.
DIIEKTPOEMKOCTb ILNIOCKOTO
KOHJEHCATOpAa. DHEPrus
3apsHKEHHOT 0 KOHJIEHCaTOopa.
TexHuueckne ycTpoicTBa

Y MIPAKTUYECKOE MPUMEHECHHUE:
3JIEKTPOCKOIL, AJIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOITMPOBAIbHBIN
arrapar, CTpyWHBIN IPUHTED

U yCIIOBUI 0€3011aCHOTO NPUMEHEHUS
B IIPAKTUYECKON KU3HHU,
KOIMPOBAJIBHOTO aIIapaTa, CTpPyHHOIO
MpUHTEPA.

PaccMmoTpenue puznyeckux o
CHOBAHUM 3JICKTPOCTATUYECKOU
3alUTHI U 3a3€MJICHUS
AIIEKTPONPHOOPOB.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyIT SIIEKTPOCTATUKH.

Peliennie kaueCTBEHHBIX 3a7a4

C OITOPOY HA U3YYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUS DJIEKTPOCTATUKH.
Pacnio3naBanue Gpusnveckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
KU3ZHU: DJICKTpU3aIus Tel,
B3aMMO/ICHCTBUE 3apsI0B U O0OBICHEHUE
UX Ha OCHOBE 3aKOHOB U (hopMyIT
AJIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBICHUN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JICKTPUUECKUN 3apsij,
HaIpPSKEHHOCTh AJIEKTPUUECKOTO OIS,
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MOTEHIIUAJI, PA3HOCTh ITOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHann3 PU3NYECKUX MPOIECCOB

U SIBJICHUH C HUCIIOJIb30BaHUEM
(bU3MYECKUX 3aKOHOB: 3aKOHA
COXPAHEHMS AJIEKTPUUECKOTO 3apsiia,
3akoHa KymoHna.

Pabora B rpynmax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
nH(pOpMaIKU U TOATOTOBKE COOOIIEHUM
O MIPOSIBJICHUH 3aKOHOB DJICKTPOCTATUKU
B OKPYXAaIOIIeH )KM3HU U PUMEHEHUU
UX B TCXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. crounuku Toka. Cuiia Toka.
[TocTOSsIHHBIN TOK.

Hanpsoxenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUYECKOE COMPOTUBIICHHE.
VY 1enbHOE CONMPOTUBIICHUE
Bemectna. [locnenoBarensHoe,
napajijieibHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
Paborta snexkTpuyueckoro Toka.
3akoH /[xoyns—JIenma. MomHoCTh
ANEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJC ucTtouHuka Toka v ero
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHUE JIEKTPOJIN3A.

Ornenka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJIMYMH.

OOBsICHEHUE TIPUHITUATIOB ICHCTBUS

Y YCJIOBHI 6€30MacCHOT0 MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
HMCTOYHHUKOB TOKa,
AIEKTPOHATPEBATENHHBIX U
AIIEKTPOOCBETUTEIHHBIX MMPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMBIKAHHE.

DneKTpoHHAas IPOBOAUMOCTb
TBEP/IbIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAJIIOB

OT TEMIIEpPaTypPBhl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs
Y IIPUMECHAS IPOBOJIUMOCTD
MOJyNIpOBOAHUKOB. CBOMCTBA
p—n-niepexoja.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKUM TOK B pacTBOpax
U PACIUIaBAX AJIEKTPOIHUTOB.
DNEeKTPOIUTHYECKAS JUCCOLUALUS.
DIIEKTPOJIN3.

DJIEKTPUYECKHI TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSATEJIbHBIN pa3psL.
Mounus. [1na3ma.

TexHuueckue ycTpoucTaa

TEPMOMETPA COMPOTUBJICHUS,
BaKyyMHOT'O JIHOJIa, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJIOB, TaJIbBAHUKHU.

Pemenne pacueTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJIEIBIO

C UCIIOJIL30BAaHHEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocToSIHHBIM
BJICKTPUYECKUU TOK).

Pacno3naBanue pu3nyeckux siBICHUN
B YYEOHBIX OIBITAaX U OKPYKaIOIIeH
KHU3HU: DJICKTPUUECKAS IPOBOJUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarauTHOE JEHUCTBHUS TOKA.

AHaIU3 3JEKTPUYECKUX SIBICHUN

Y MPOIIECCOB B LEMAX ITOCTOSTHHOTO
TOKa C MCII0JIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U TAPAJIEBHOTO
COCJIMHEHUS POBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUI

C UCITOJIb30BaHUEM (PH3UUSCKUX
BEJIMYUH: DJIEKTPUUECKUH 3apsl, CHUJIa
TOKA, JIEKTPUUECKOE HAMPSIKEHUE,
AJIEKTPUYECKOE COPOTUBIICHUE,
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Y TIPaKTHUYECKOE MPUMEHEHUE:
amIepMeTp, BOJIBTMETP, peocTar,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH IO/, TEPMUCTOPHI

1 (hOTOPE3UCTOPBHI,
MOJTYTIPOBOTHUKOBBIH U0,
rajJbBaHHUKa

pa3HocTh notennumaino, 3/C, pabora
TOKa, MOIIIHOCTbh TOKA.
Hcnonb3zoBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINHI
U TIpe/icTaBlieHUus uHpopMauu

IIPU MOJITOTOBKE COOOIIEHUI
O IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO

TOKa B TCXHUKC U TCXHOJIOTHUAX

Hroro no pazgeny

22

PesepBHoe Bpems

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KJIACC

No
/11

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomnuectBo
YacoB

[IporpammHoO€e conepxanue

OCHOBHBIE BUIBI A€ATEILHOCTH
oOy4Jaronuxcs

Pasnen 1. DinekrpoamHammuka

1.1

MarsuTHOE II0JIE.
DJIeKTpOMarHuTHas

VHTYKLUS

11

ITocTossHHBIE MAarHUTHI.
BzaumoielicTBUE ITOCTOSIHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHuTHOM MHIYKIIMH.
[TpuHUIMI cyniepno3uiuu
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIIWU TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTuHa TMHUN UHAYKIUU
MarHuTHOTO HOJISI JJTUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMmoelicTBre MPOBOTHUKOB

C TOKOM.

Cuna AMmnepa, ee MOAYJb

Y HaIlpaBJICHUE.

Cuna JlopeHua, ee MOIyJIb

Y HalpasieHue. /[Bmkenue
3apsSKEHHOUN YaCTULIbI

[IpoBeneHue FKCIIEPUMEHTA: U3yUYEHUE
MAarHUTHOTO ITOJIS KaTyIIKH C TOKOM;
UCCJIEI0BAHKE ACHCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VCCJIEIOBAHNE SIBJICHMSI
AJIEKTPOMATrHUTHON UHIYKLIHH.
OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTEN U3MEPEHUN (PUZNUECKUX
BEJIMYHH.

OObsicHEHUE IPUHLIUIIOB IEUCTBUS

Y yCJI0BUI 0€30MMacHOr0 NPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOIBUTATEIIS,
YCKOPUTENIEH 2JIEMEHTAPHBIX YaCTHIIL,
WHIYKIIUOHHOM MTEeYH.

Pemrenue pacueTHbIX 33124

Ha MpUMEHEHHE (HOPMYJIT TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAS
WUHIYKLHS.

Pemenne kauecTBEHHBIX 33124

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
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B OJJHOPOJHOM MarHUTHOM IOJI€.
Pabora cumnel Jlopenta.

SIBrIeHME ANEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DIEKTPOIBUKYIAs CUJIa MHTYKIIUH.
3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu @apanes.

Buxpesoe aiekTpuueckoe 1mose.
DOneKTpoABMXKYIIAs CUjla UHAYKIUU
B IIPOBOJIHUKE, IBHKYILIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM
MAarHuTHOM TIOJI€E.

ITpaBuiio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHIYKIINH. DJIEKTPOIBHXKYIIIAS
CUJIa CAMOUHIYKIHUU.

DOHeprusi MarHUTHOTO TOJIS KaTyIIKU
C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.
TexHuuyeckue ycTporucTa

Y IIPAKTUYECKOE IPUMEHEHHE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPOJBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS [1€Yh

SABJICHUS TEMBI «MarHuTHOE MoJe.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
OnpeneneHue HanpaBIeHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHna.

Pacnio3naBanue pusnveckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
JKU3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIECTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M IBUKYIIHICS
3aps.

AHaJIN3 SIEKTPOMATHUTHBIX SBICHUN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
bU3NYEeCKUX BEITUYUH: MHAYKITUS
MarHUTHOIO MOJIsl, cuia AMnepa, cuiia
Jlopenna, THAYKTUBHOCTh KaTYIIKH,
AHEPIUsl JIEKTPUUECKOTO 1 MATHUTHOTO
oJjen

Hroro no pazgeny

11
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Paszngea 2. Kosie0anua v BOJIHBI

2.1

MexaHnyeckue
Y 3JICKTPOMArHUTHBIE
KoJicOaHus

KonebatenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactoTa,
aMITATyAa ¥ (aza KojaeOaHuH.
[Ipy>KMHHBINA MasATHUK.
MareMaTu4ecKkuii MasiTHUK.
YpaBHEHHE TaApMOHUYECKUAX
koJiebanuil. [IpeBpamienue suepruun
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblii KOHTYP.
CB0OOOIHBIE AJICKTPOMATrHUTHBIE
KoJieOaHusl B UCaTbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTUs
MEXIy MEXaHUICCKUMHU U

QJICKTPOMAIroHuTHBIMHA KOJICOAHUSIMU.

®opmyna TomcoHa. 3aKkoH
COXPaHEHUS PHEPTUU B UIECATBHOM
K0JIeOaTeIbHOM KOHTYPE.
[IpencraBiieHne 0 3aTyXarOIMMX
KosieOaHusX. BoIHyKIeHHbIE
MEXaHUYECKUE KOJIeOaHMUsI.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJICOAHNUS.
IlepemeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI — [TEPUO/IA,
Y4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPy>KMHHBII

W/WJIA MaTeMaTUYECKUN MasSTHUK).
HaOmnronenue 3aTyxarmmnmx KojaeoaHuu.
HccnenoBaHue CBONCTB BHIHYKICHHBIX
Kosie0aHui.

HaOmronenue pezoHanca.

[IpoBenenue s3KCepUMEHTA:
MCCJICI0BAHNE 3aBUCHMOCTH TEpUOa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JIMHBI HUTU U MacCChI IPy3a;
HCCJICTIOBAHNE TIGPEMEHHOTO TOKA

B 1IETIM U3 MOCEA0BATEIEHO
COEIMHEHHBIX KOHEHCATOPa, KaTYIIKA
U PEe3UCTOpA.

Ornenka aOCONIOTHBIX M OTHOCUTEBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3UUECKHUX
BCJIMYHH.

OOBsICHEHUE TIPUHITUATIOB ICHCTBHUS

Y YCJIOBHI O€30TIaCHOTO TPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AIIEKTpOTIepeIay.

Pemenune pacueTHbIX 33714 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYTHOE U JEUCTBYIOLIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v norpediaeHue
AIEKTPUYECKON SJHEPTUH.
DKOJIOTHYECKHUE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynbTypa ucnons3oBanus
AJIEKTPOIHEPTUU B MIOBCEIHEBHOU
JKA3HU.

TexHuueckue ycTpomucTaa

Y MPAKTAYECKOE PUMEHEHHUE:
AIEKTPUYECKUIN 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
AJIEKTpoIepenay

3aJIaHHOHN (PU3HUECKON MOJICITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U (GOopMyJ1, ONHUCHIBAIOLINX
MEXaHUYECKUE U DJIEKTPOMArHUTHHIC
Kosie0aHusl.

Onucanne MEXaHUYECKUX

Y DJIGKTPOMArHUTHBIX KOJeOaHu

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMUMH: IEPUOJ U YacTOTa
KoJeOaHuil, aMInTyaa u asza
Kosie0aHu, 3aps] U cujia TOKa

B FTAPMOHHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Perenne kadecTBEHHBIX 3a/1a4

C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

Pabora B rpynmax mpu miiaHUpOBaHHH,
IPOBEJICHUH U UHTEPIIPETALUU
pe3yIbTAaTOB OMBITOB, I AHATIN3E
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMaIUK 110 TEME

2.2

MexaHnueckue
Y 3JIEKTPOMATrHUTHBIE
BOJTHBI

MexaHu4ecKue BOJIHbI, YCIOBUS
pacnpocrtpanenus. [lepuos.
CkopocTh pacpOCTpaHEHUS

Y JuirHa BOJIHBL. [lonepeunsie

N3yuenune o6pa3oBaHus

U pacipoCTpaHEHUS MOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
HaOmronenue otpaxkeHus
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Y TIPOJIOIBHBIE BOJIHBI.
Nutepdepenius u nudpaxiys
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus n3nmydeHust
AJIEKTPOMArHUTHHIX BOJIH. B3aumHas
opueHTauus BekTopos E, B,

U B JIEKTPOMAarHuTHON BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)KECHHE, MPEITIOMIICHUE,
noJIsipu3alus, TuQpakius,
untepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 2JIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paaUOCBSI3U

U TeneBuIeHUs. Paguonokanus.
DIEKTPOMAarHUTHOE 3arpsi3HEHNE
OKPYKaIOLIEN CPEJIbL.

TexHUYEeCKHE yCTPOUCTBA

Y MMPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3ByKOBast JUarHOCTUKA

B TEXHUKE U MEAUIIMHE, pajap,

U TIPEJIOMJICHUS], UHTEPPEPEHLINN

U TA(paKI MEXaHUYECKUX BOJIH.
HabGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMILIUTY 101

Y YaCTOTOM KOJIEOAHUH, 3ByKOBOTO
pe30HaHca.

Hccaenosanue cBONCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nupakuys, “HTepdepeHIus.
N3ydeHune ycioBui n3nydeHus
AIEKTPOMATHUTHBIX BOJIH, B3AUMHOMN
OopueHTauuu BeKTopoB E, B, v

B 3JIEKTPOMArHUTHOW BOJIHE.
N3ydyeHne npuMeHeHus
AJIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbscHEHNE IPUHIUIIOB ACHCTBUS

Y YCJIOBHI 0€3011acCHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOW IMATHOCTUKH

B TEXHUKE U MEULMHE, pajapa,
paanoNpUEMHHUKA, TEIEBU30PA,
anTeHHbl, Tenedona, CBY-meun.
Permenune pacyeTHbIX M KaY€CTBEHHBIX
3a/1a4 ¢ ONOPOM Ha N3yYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONTUCHIBAIOIINE
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paavoONPUEMHHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neupb

pacnpoCTpaHEHUE MEXAHUYECKUX
Y 3JICKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKa,
CTPYKTYPHUPOBAHUsA, UHTEPIIPETALUN
U TIpeICTaBJIeHUs] HH(OPMaIIUK

IIPU MOJITOTOBKE COOOIIEHUI
00 MCI0JIb30BAHUH AJIEKTPOMArHUTHBIX

BOJIH B TEXHHUKE.
VYyacTtue B IUCKyccun

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPY’KarOIIEU CPEIBI.

PaboTa B rpynmnax npu miaHupoOBaHUH,
IIPOBEICHUH U HHTEPIPETALHH
PE3yNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMAaIUK 110 TEME

23

Onrtuka

10

['eomeTprueckast onTuka.
[IpsamosMHENTHOE pacpOCTPaHEHUE
CBETa B OJJTHOPOAHOM cpene. JIyu
cBeTa. ToYeyHbI UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoenue
M300paXEHUM B TUIOCKOM 3€pKaJie.
IIpenomiienue cBeta. 3aKOHBI
MpEJIOMJICHUS CBETa. AOCOTIOTHBIM
nokasaresnp npenomiienus. [loaHoe

W3yuyeHue sSBIEHUS MTOJHOTO
BHYTPEHHETO OTPAKEHUS, €TO
IIPUMEHEHUS B CBETOBO/IE.

N3yuenune Moaeneit MUKpOCKOIIa,
TEJIECKOIIA.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
N3mepeHne nokasaTesns peIoMIICHUS
CTEKJIA.

HccnenoBanue cBONCTB M300paskeHUN
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BHYTPEHHEE OTPaXKECHUE.
[IpenenpHbIN yro MoaHOTo
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. CliokKHBIN COCTaB
oenoro ceeta. LBer.

Cobwuparorniye 1 paccemBaroIne
nuH3b1. ToHKas 1uH3a. POKYyCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JMH3bI. [locTpoeHne
U300paKEHHI B COOMPAIOIINX

U paccenBaronux JimHzax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JTaBa€MO€ JINH30M.

[Ipenensl IPUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
Bonnogas ontuka. Untepdepenius
cBeta. KorepeHTHbIE HCTOYHUKM.

VYV cnoBust HaOIIOAEHUS

MaKCHMYMOB U MUHHUMYMOB

B MHTEpEPEHITMOHHON KapTHUHE

OT ABYX CUH(]a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. {udpakunonHas
perieTka. Y clioBue HaOIIOACHUS
[JIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PAKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicCHEHUE PUHITUTIOB IEUCTBUS

U yCIIOBUI 0€3011aCHOr0 NPUMEHEHUS
OYKOB, JyTibl, (hOTOAIIApATa,
MPOEKIIMOHHOIO aIIapara,
MHKPOCKOIIa, TEJIECKONa, BOJOKOHHOMN
ONITUKH, AUPPAKIIHOHHON PEIICTKH,
MOJIAPOU/IA.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHOMN (PM3UYECKON MOJIETIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI T€OMETPUUECKON
OIITHKH.

[TocTpoenue u onucanue n300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOMW JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH T€OMETPUUYECKOMN
OITHKH.

Pacnio3naBanue pusnveckux sBICHUN
B OIIBITaX U OKPYKAIOIIEH KU3HU:
MPSAMOJIMHEWHOE pACIPOCTPAHECHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHus, Tudpakius

U MOJISIpU3aIsl CBETA, IUCTIEPCUS
CBETAa.

49



[Tonspuzanus ceera.

TeXHUYECKHE yCTPOUCTBA

Y MPAKTAYECKOE MPUMEHECHUE:
OUKH, Jyma, (hoToanmnapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA,
TIOJISIPOU T

N3yuenue ycioBuit HaOI0ICHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEp(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(a3HbBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VY cnoBue HaOIIOAEHUS TTIABHBIX
MaKCHMYMOB MpH MaJICHUU
MOHOXPOMATHYECKOI'O CBETa

Ha TU()PaKIIMOHHYIO PEIIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMTHOTO PaclpOCTPaHEHHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onucanue ONTUYECKUX SIBJICHUMN

C MCHOJIb30BaHUEM (PU3UUECKUX
BEJINYUH: (POKYCHOE PacCTOSIHUE

Y ONITUYECKAs CUJla JIMH3bI

Hroro no pazgeny

Paznen 3. OcHOBBI cieniUaILHOM TeOpHH OTHOCUTENLHOCTH (1ajiee — CTO)

3.1

OCHOBBI ClIEIUAJILHOU
TEOPUHU
OTHOCHUTEJILHOCTH

4

['panuLbl MNPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKHU.
IToctynartsl cienquaibHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKyyMe,
MIPUHITUIT OTHOCUTEIBLHOCTH
OWHIIITENHA.

Pemenue kaueCTBEHHBIX 3a0a4

C OIOPOM Ha U3YUYEHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre nHGOpMAIMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYPHUPOBAHUs, UHTEPIIPETALUN
U TIpeJICTaBJIeHUs] HH(OpMaILIUU
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OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHNE
BPEMEHU M COKPAICHUE JITTUHBI.
DHeprus U UMIYJIbC
PEAATUBUCTCKOM YaCTHIIBI.
CBs13b Macchl C 3Hepruei

1 UIMITYJIbCOM PEJIITUBHCTCKOM
JaCTHI[bI. DHEPTHUS TTOKOS

IIPH MOJTOTOBKE COOOIICHUN
O TPaHUIAX MPUMEHUMOCTHU
KJIACCUYECKOU MEXAHNKHU Y OCHOBAX

CTO

Hroro no pazgeny

Pasznen 4. KBanroBas ¢pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. Popmyna [Inanka cBszu
sHepruu (HOTOHA C €r0 YACTOTOM.
DHeprus ¥ UMIYJIbC (HOTOHA.
OTKpbITHE U UCCIEA0OBAHUE
dboroaddexra. OnbITH

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitamrreitHa 1 ororddexra.
«Kpacnas rpanuna» porodddekra.
JlaBnenue cBeta. OMbIThI

I1.H. JIebenena.

XHUMHUYECKOE JICHCTBHUE CBETA.
TexHnueckue ycTpoucTsa

U MIPAKTUYECKOE TPUMEHEHHUE!
dboTo3MEMEHT, GOTOJATUHK,
COJIHEYHAs OaTapesi, CBETOIHO/T

Ha6monenue potordpdexra

Ha YCTAHOBKE C IMHKOBOM TUTACTHUHOM.
HccnenoBanne 3aKOHOB BHEIITHETO
dhoTtodrddekra.

OOBsiCHEHUE OCHOBHBIX ITPUHITUTIOB
JIEUCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: (POTOAJIEMEHT, (DOTOIATUUK,
COJIHEUHas OaTapesi, CBeTOIUOI;

Y yCJIOBUH X 0€30MacHOro
MPUMEHEHUS B MPAKTHYECKOM KU3HHU.
Pemenue pacueTHbIX 3a/1a4 € SIBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOW OTITHKHU.
Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW ONITHKH.
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Pacnio3naBanue Gu3NYeCKuX SBICHUN
B Y4E€OHBIX OIBITAX:
dboToanekTpudeckuii 3 PpexT, CBeToOBOE
JTaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBJICHUI U MTPOIIECCOB

C UCTOJIb30BaHUEM (U3HUECKUX
BEJIMYMH: CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YaCTOTa CBETA,
AHEPrUs U UMITYJIbC POTOHA

4.2

Crpoenue atoma

Mogens atoma Tomcona. OnbITbI
Peszepdopaa no paccesnuio
a-yactuil. [ [maneTapnas Mmoaenp
aroMma. [loctynarel bopa.
N3nyyenue u norioiieHue GoTOHOB
IIpY [IEPEX0JI€ aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cnekTpoB. CeKTp ypOBHEN SHEPTUH
aToMa BOJOPOAA.

BousHOBEIE cBOMCcTBA yacTUll. BOTHBI
ne bpoinsa. KopnyckynsipHo-
BOJIHOBOU TYaJIU3M.

CHOHTaHHOE U BBIHYXJIECHHOE
W3JIy4YEHHUE.

TexXHUYeCKHe yCTpOUCTBA

Y IPAKTUYECKOE TPUMEHEHHUE:
CIIEKTPaJIbHBIN aHAJIN3

N3yuenne monenu onsita Pesepdopra.
IIpoBeneHune sxciepuMeHTa

110 HAaOJIIOICHUIO JIMHEHYATOTO CIEKTPA.
OneHka abCONIOTHBIX U OTHOCUTEIIBHBIX
MOTPEUTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYUH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHON MOJENH aTOMa, MOJIENH
atoma bopa.

N3yuyeHue crekTpa ypoBHEN SJHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLINAIIOB IEUCTBUS U YCIOBUN
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OIIOPOM HAa U3yYECHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIH
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHHS 110 TeMe « CTpOeHUE aToMay.
Pacnio3znaBanue (pu3nuecKux SBICHUIMI
B yUEOHBIX OIBITaX: BOSHUKHOBEHHE
JMHENYATOrO CIIEKTPa U3ITyUECHHUS.
AHanan3 KBaHTOBBIX IIPOLIECCOB

Y SIBJIEHUH C UCTIIOJIb30BAaHUEM
mocTysaroB bopa

4.3

ATOMHOE PO

DKCIEepUMEHTBI, TOKA3bIBAIOIIHNE
CJIOKHOCTH CTPOCHUS SIpa.
OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pezepdopaa

IO OIPECIICHUIO COCTaBa
PaIMOAKTUBHOTO U3JTYICHHUSI.
CsoiicTBa anb(da-, 6eTa-,
raMma-u3naydeHus. BiausHue
PaMOaKTUBHOCTH HA JKUBBIC
OpPTraHU3MBI.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyknonnas mozaens sapa
['eiizenbepra-HBaneHko.

3apsan siapa. MaccoBoe yucio sipa.
N3otomsL.

Anwa-pacnaa. DIeKTPOHHBIH

Y MO3UTPOHHBIM OeTa-pacnaj.
["amma-u3nyyenue. 3aKoH
paJIMOaKTHBHOTO pacIaja.

N3ydeHne SJKCepuMEHTOB,
JTIOKa3bIBAIOIINX CI0KHOCTh CTPOSHUS
aTOMHOTO s7Ipa.

HccnenoBanne TPEKOB YaCTHUI]

(10 roToBBIM (oTOrpaPuUsIM).
N3yuyeHnue s1epHbIX CUJl, AIEPHBIX
peaKkIui CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOM MOJIENH s11pa
I'eitzenbepra-MBaneHko.

OObsicHEeHUE YCTpONCTBA

Y IPUMEHEHHUSI JO3UMETPa, KaMepbl
BunbcoHa, sspepHoTo peakropa,
aTOMHOM OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHbIE 3HAHUS, B T.4. O 3apsje
Y MacCOBOM YHCIIE Sapa.
Pacno3naBanue pusndeckux sBaeHUN
B y4€OHBIX ONBITAX U B OKpYXKaromien
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DHeprus CBSI3U HyKJIOHOB B SIPE.

S nepHble CHUIIBL.

JledbexT Maccol spa.

S nepneie peakiuu. Jlenenue

Y CHUHTE3 SIEP.

S nepnsiil peakrop. TepmosaepHsIi
cunTe3. [IpobaemMbl 1 TepCeKTUBBI
AIEPHON YHEPIETUKMU.
DKOJOTUYECKUE aCIIEKTHI SICPHOU
DHEPIrETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE
IIO3UTPOHA.

MeToabI HAOJIIOIEHUS

Y PETUCTpaLMU 3JIEMEHTaPHBIX
YaCTHII.

OyHIaMEHTAJIbHBIE
B3auMoOJIchcTBUS. EqMHCTBO
(buU3MYECcKO KapTUHBI MUPA.
TexHuueckue ycTrpomucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
JI03UMETp, KaMepa Buiibcona,
SJIEPHBINA PeaKTop, aToMHasi oomba

YKW3HU: €CTECTBEHHAS M UCKYCCTBECHHAs
PaIOAKTUBHOCTb.

Onucanue KBaHTOBBIX SIBJICHUM

1 IIPOLIECCOB C UCTI0JIb30BAHUEM
(hU3NYECKUX BETUYHH: TIEPHUOJT
MOJIypacrajia, SHEPrus CBSI31 aTOMHBIX
snep, AeeKT Macchl siapa.

AHanu3 IpoIecCoB U SIBIICHUM

C UCII0JIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPaHEHHSI MaCCOBOTO YHCIIA,
noctynatel bopa, 3akoH
PaIMOAaKTUBHOIO pacmaja.

VYuyacrtue B paboTe KPyrjoro crojia
«DPyHIaMEHTAJIbHBIC B3aUMOCUCTBUS.
EnuncTBO huzndeckoil KapTHHBI MUPAY.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHUH JIJIs TIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUN

U TIpeJICTaBJIeHUs] HH(OpMaLUU

IIPU MIOJITOTOBKE COOOIIECHUI

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHSIX,
AKOJIOTMYECKUX ACIIEKTaX SIICPHOMN
SHEPreTUKH

Hroro no pazgeny

15
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Paspnen S. DyieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DIIEMEHTHI
aCTPOHOMHUU
U acTpoPpU3UKHU

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Be3anoro He6a. Co3pesaus,
SPKUE 3BE3/Ibl, TUIAHETHI, UX
BUJIMMOEC JIBU)KCHUE.

Comnneunas cucreMa.

Connne. CotHeuHass aKTUBHOCTb.

Ncrounuk sneprum ConHua U 3B€37.

3Be3/1bI, UX OCHOBHBIC
XapaKTepucTUKU. JlnarpamMmma
«CTIEKTpaIbHbIN KJIaCcC —
CBETHUMOCTBY. 3B€3/IbI IJIaBHOM
TOCJICA0BATSILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIS 3BE3]1
TJIaBHOM T10CJIEJ0BATEIbHOCTH.
BayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O TIPOUCXOKIACHUHU U IBOJIOIIUU
ConHina u 3Be3/1. DTaIlbl )KU3HU
3BE3I.

Miteunsiii [1yts — Hama ["anakTuka.
ITonoxxeunue u nuxxenne CoiHIa

B 'anakTuke. THuIbl ragakTHK.
PanuoramakTuku v KBazapsbl.
UepHble ABIPHI B A/Ipax TATaKTHK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMHMH, O TPUKIIATHOM
1 MUPOBO33PEHYECKOM 3HAYCHUU
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MIPEJICTaBICHUI O MPOUCXOXKICHUU

u 3BoJirorM CoJIHIIA U 3BE3]I.
N3yueHne TUIIOB TaJIaKTHK,
paMOTAJIAKTUK U KBa3apoB.
N3yuenne nBUKeHUS HEOECHBIX Tel,
ABOJIIOIMU 3Be311 U BceneHnou,
MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX,
B 3BE3JIHBIX CHCTEMaX,

B MEKTATAKTUYECKOU CPEIE,
MacImTabHOU CTPYKTYphl BceneHHOM.
OOwbsicHeHue pacimmpenus Beenennoi
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroroBka K 00CYXIEHUIO
HEpeIIeHHBIX ITP00JIeM aCTPOHOMHMH.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM TJIa30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
TIPUJIOKEHUM J1JIsI OTIpEICTICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacuiraOHas CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemennsie mpoOaemsl
aCTpOHOMUU

MOJIOKEHUS] HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ua CeBepHOro noiayumapus

U SIPKUE 3BE3/IBI.

[TpoBenenue HaOIIOICHUI B TEIECKOII
Jlynsbl, miianer, Miueunoro IlyTu.
YyacTre B IMCKYCCHH O HEPELIEHHBIX
npo0semMax aCTpPOHOMUH

Hroro no pazgeny

7

Pa3zgea 6. O0001a1011€€ IOBTOPEHUE

6.1

O0o06marortee
MTOBTOPCHHE

4

O0600uIeHNe ¥ cUCTEMaTU3aLUs
COJZIepKaHMs pa3aeioB Kypca
«Mexanuka», «MonekynsapHas
bu3MKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Komnebanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanrtoBas puszuka», « JIeMEHThI
aCTPOHOMUU U aCTPODU3UKIY.
Ponb ¢pu3uku v acTpoHOMUN

B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMATIbHON

Y 3TUYECKOH c(hepax AesTeNbHOCTU
YeJIOBEKA, POJIb U MECTO (hH3UKU

Y ACTPOHOMMU B COBPEMEHHOMN
Hay4YHOU KapTUHE MUpPA, 3HAYECHUE

VYyacTue B AUCKYCCUU O poJin (PU3UKU
1 aCTPOHOMUH B PA3JIMUHBIX chepax
JIeSATCIBHOCTH YEJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKol KapTHUHBI MUpPA B PATY
COBPEMEHHBIX MPEACTaBICHUN

0 MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3HKHU
10—-11 xnaccoB
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OIIMCATEIIbHOM,
CUCTEMATU3UPYIOLICH,
OOBSICHUTEITLHOM

Y IPOTHOCTUYECKON (PyHKIIMIHA
(u3nYeCcKOi TeopHH,

poJIb PU3NYECKON TEOPUU

B (POPMHPOBAHUHU NIPEICTABICHHIA
0 (PM3HYECKOU KAPTUHE MUPA, MECTO
(bu3MYECcKOil KapTUHBI MUpPa

B 0011IEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEICTABICHNUN O IPUPOAC

Hroro no pazgeny 4
PesepBHoe Bpems

OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOT'PAMME
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HHEPEYEHDb (KOAUDPUKATOP) PACITPEJEJIEHHBIX 110 KIACCAM
MNPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOU OBPA30BATEJBbHOM NPOT'PAMMBI CPEJHEIO OBIIEIO
OBPA30OBAHUSA U DJIEMEHTOB COAEPKAHUS 110 PUBUKE

B ¢enepanbHBIX M pPETMOHANBHBIX MPOIEIYypax OICHKHM KadecTBa 0Opa3oBaHUS
UCTIONB3yeTCs MepedeHb (KoaudukaTop) pacmpeesieHHBIX MO0 KaccaMm MPOBEPSIEMbIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW O0pa3oBaTEIbHOM MPOTPAMMBbI
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COJEPKaHUS 10 (HHU3UKE.

10 KJIACC

IIpoBepsiemble TPeOOBaAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpamMMmbl

Kog [IpoBepsiemble PEeIMETHBIE PE3YJIBTATHI OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbI CPEIHETO 00IIIEro 00pa3oBaHus
pe3yibTara
10.1 JleMoHCTpUpOBaT, Ha TMpuUMeEpax poJib U MECTO  (UBHKHU

B ()OPMUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI MUPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKU U TEXHOJIOTUW, B TPAKTUYECKOMN JEATEIbHOCTH
JIIOJIEN

10.2 Y4uThIBaTh TPAHULIBI MPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOJCIICH:
MaTepuajbHas TOYKa, MHEpLMAJIbHAs CHUCTEMa OTCYeTa, a0COJIFOTHO
TBEPJIOE TEJIO, UACAIBHBIN Ia3; MOJIEIN CTPOEHHUS Ta30B, KHUIAKOCTEU
W TBEPABIX TEJ, TOYEUHBIM DJIEKTPUUECKUN 3apsi — MPHU PELICHUU
bu3nYecKuX 3a1a4

10.3 Pacno3naBaTh (usnueckue sBieHHs (IPOLECChl) U OOBACHATH HX
Ha OCHOBE 3aKOHOB MEXAaHWKH, MOJEKYJISPHO-KHHETHYECKOW TEOPUHU
CTPOEHHUsI  BELIECTBA M JJEKTPOJMHAMUKH:  PaBHOMEPHOE
U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBXKEHUE, CBOOOIHOE TaIeHNE
T€J, JIBW)KEHHE IO OKPY>KHOCTH, HWHEpLHUs, B3aUMOJCICTBUE TE,
mudy3usi, OpoOyHOBCKOE ABUKEHHUE, CTPOCHHE KUIAKOCTEN 1 TBEPABIX
TeJ, HW3MEHEHHWE oO0bemMa TeNl TMpu HarpeBaHuH (OXJIAKICHUN),
TEIJIOBOE paBHOBECHE, MWCIApEHUEe, KOHJEHCAllUs, IJIaBJIECHUE,
KpUCTAJUIM3alMs, KHUIIEHWE, BIIAXKHOCTh BO3AYyXa, IIOBBILICHUE
JABJICHUS T'a3a [P €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXKIY
napamMeTpaMH COCTOSIHUSA ra3a B H3OIpPOIECccax; JIEKTpU3alus Ted,
B3aMMO/JICHCTBUE 3apsAJI0B
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10.4

OnuceiBaTh MEXaHWUYECKOE JBIDKCHUE, UCIOJB3YysS (PU3HUECKHe
BEJMYMHBI: KOOPAUHATA, ITyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHUE,
Macca Teja, Cuila, UMIIYJIbC Tella, KUHETUYeCKas DSHeprus,
MOTCHIIMAIbHAS JHEPIHs, MeXaHWdeckas paboTa, MeXaHHYecKas
MOIIIHOCTh; TPH OINUCAHWW TPABWIBHO TPaKTOBaTh (HU3MUECKUN
CMBICIT HCIIOJIb3yeMBIX BEIMYWH, WX OOO3HAYCHHS W CIUHUIIBI,
HaXoJUTh (HOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIIMUYUHY
C IPYrUMU BEJIMUMHAMU

10.5

OmnuceIBaTh N3y4EHHBIC TETNIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3Ysl (PU3WYECKUE BEIMYHMHBI: JaBIICHUWE Ta3a, TemIepaTypa,
CpeIHssl KMHETHUYECKas YHEPrUsi XaOTUYECKOTO JBUKEHHSI MOJIEKYII,
CpEeIHEKBagpaTUyHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSIS JHeprusa, padora raza, KOI(PPUUUMEHT MOJIE3HOrO
NEHCTBUSL  TEIUIOBOTO  JIBUraTelis; IpPU ONHUCAHUU IPABHIBHO
TPakTOBaTh (PU3MUECKHA CMBICI HUCHOJB3YEMBIX BEJIUYUH, UX
00O3HAUYCHUS W EIUHHIBI, HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUUHY C IPYTMMH BEIMYHMHAM

10.6

OnucelBaTh  HM3yYEHHBIE  JJIEKTPUYECKME CBOMCTBA  BEIIECTBA
U DJIEKTpUYECKUE SBJIEHUS (IPOLECCHI), HCHOJB3YS (PU3MUecKue
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsf,  JJEKTPUYECKOE  TMOJE,
HalpsDKEHHOCTh  TOJIS, MOTEHUMWAl, pPAa3HOCTh  MOTEHIMAJIOB;
IpyU  ONWCAHUU TIPABUIBHO TPAKTOBATh (DU3WYECKUIM  CMBICIH
UCIIOJb3YEMbIX BEJIMYUH, UX O0O3HAYCHUs] W €JIUHMIIBI, YKA3bIBATh
(GbopMyIIBI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUUYUHY C APYTUMHU
BEJINYNHAMU

10.7

aHaJIM3UPOBaTh (PU3UUYECKHE TPOLECCHl U SBJICHUS, HCIOIb3Ys
bu3nYecKue 3aKOHbI ¥ MPUHITUIIBL: 3aKOH BCEMHUPHOTO Tsirotenus, I, 11
u III 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW DHEPTUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLIMI CYTIEPIIO3ULIUNA CUII, TPUHLIAIL
PaBHONPABUS HMHEPLMAIBHBIX CUCTEM OTCUETA; MOJEKYISPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHUS BEIIECTBA, Ia30BbIC 3aKOHBI, CBA3b
CpeNHEN KHHETUYECKOW DHEPIMU TEIUIOBOIO JBUKEHHUS MOJIEKYJI
c a0COJIFOTHOM TEMIIepaTypoil, MEPBBIN 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpPAaHEHMs DJJEKTPUUYECKOro 3apsaa, 3akoH KynoHa; mpu sTtom
pa3ianyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe
BBIPKEHUE U YCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHUMOCTHU

10.8

OOBSCHITL OCHOBHBIC NPUHIUIIBI JEUCTBUS MaIllUH, MNPUOOPOB
U TEXHUYECKUX YCTPOMCTB; paszinyaTh YyCIOBUS HX O€30MacHOro
VICII0JIB30BaHUs B IIOBCEHEBHOM KU3HU
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10.9

BBINONMHATE SKCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3HUYECKUX SBICHUN
U TIPOLIECCOB C UCMOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUIA;
npu  SToM (QopMynmHpoBaTh TpoOseMy (3agady) H THIOTE3Y
y4eOHOI0 3KCIEPUMEHTA, COOMPATHh YCTAHOBKY W3 IMPEIJIOKEHHOTO
000pyI0BaHUsl, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOIBI

10.10

OcyuiecTBiATh NpPSAMBIE U KOCBEHHBIE H3MEpPEHUS (PU3NUECKUX
BEJIMYMH; MPU ATOM BBIOMPATh ONTUMAIBHBIMN CIIOCOO H3MEpPEHHUS
Y HCIIOJIb30BATh U3BECTHBIC METOBI OLICHKH MTOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3MYECKUMHU BEIUMYMHAMHU
C HCIIOJB30BAHUEM IPSAMBIX U3MEPEHMM; IIPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl IMOIYYEHHOM 3aBHCUMOCTH
(¢u3nyecKuX BEJIMYMH B BUJE TAOIULl U IpaHKOB, JEJIaTh BBIBOJBI
I10 pe3yJIbTaTaM MUCCIICIOBAHN

10.12

CobOmonare mnpaBwia 0O€30MacCHOrO Tpylda TMpU  IPOBEACHHUH
UCCIIEJIOBaHUM B paMKax Yy4eOHOro OSKCHEPUMEHTa, Y4eOHO-
UCCJIEIOBATENBCKON U MPOEKTHOW AEATETbHOCTU C UCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacueTHble 3a/1a4Ml ¢ BHO 3aJaHHON (PU3MUYECKON MOJEIbIO,
UCIIOJIb3Ysl (PU3WYECKHE 3aKOHBI M TMPUHLMUIIBI; HA OCHOBE aHaM3a
yCIOBUSI 3aJlayd  BbIOMpATh (U3HYECKYI0 MOJEINb, BBIJIEIATh
bu3nueckue BeIMYMHbBI U (HOPMYJIbl, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
MPOBOJUTH PACUETHI U OLICHUBATH PEATBLHOCTH IMOTYYEHHOTO 3HAYEHUS
(bU3NYECKOM BETMUUHBI

10.14

Pemlatb  kadecTBEHHbIE  3aJayu:  BBICTPAMBATH  JIOTUYECKH
HEMPOTUBOPEYUBYIO LETIOUYKY PACCYKICHUM C ONOPOM HA U3yYEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE ABJICHUS

10.15

Hcnonp3oBaTh TMpu  pEeHICHHH Y4YEOHBIX 3alad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJOTHUU [UJISl TOWCKa, CTPYKTYPUPOBAHMS,
WHTEPHIPETAUA U TIPEACTaBICHUS YYCOHOW M HAayYHO-TIOMYJIIPHOMN
uH(pOpMaIUH, TOJYYSHHON W3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKH
aHATM3UPOBATh MOTydyaeMyIo HH(POPMAIIHIO

10.16

[TpuBOoAMTH TPUMEPHI BKJIaJa POCCHMCKUX M 3apyOEIKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpPETHUECKUE 3HAHMS TO (PU3HKE B TOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0e30MacHOCTH MpU 0OpallleHuH ¢ mpudbopamMu
U TEXHUYECKUMU YCTPOWUCTBAMH, JJIsi COXPAHEHHUS 30POBbS
U COOJIOJIEHUST HOPM SKOJIOTMYECKOrO IMOBEJIEHHUS B OKPYKaroIIeH
cpene
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10.18

PaGoTath B rpyrime ¢ BBIIOJHEHUEM Pa3IUYHBIX COUAIBLHBIX POJIEH,
IUIAaHUPOBATh ~ paboOTy  TPYNIbI, PalMOHAIBHO  PACIPEICNSThH
O0s3aHHOCTH W TUIAHUPOBATH JIEATCILHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJ€KBATHO OIICHMBATh BKJIAJ KaXXJIOro U3 YYaCTHUKOB
IPYNIBI B peIEHUE paccMaTprUBaeMOi MPOOIEMBbI

IIpoBepsieMbIe Y1eMEHTHI COEPKAHUS

Kon
paszena

Kon
IIPOBEPSIEMOTO
DJIEMEHTA

HpOBepHeMBIe QJICMCHTHBI COACPKAHNA

OU3NKA U METOAbI HAYUYHOI O ITO3HAHHMA

1.1

duznka — Hayka o npupoze. Hayunble METOIbI TO3HAHUS
OKpykaromero mupa. Posib 3KCnepuMeHTa W TEOpUU
B IIPOIIECCE MMO3HAHUS MPUPOJIbI. IKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue (QU3NYECKUX SBICHUHM M IPOLIECCOB.
Hayunbie runore3pl. Ou3nyecKkue 3aKOHBI U TEOPHHU.
['panuiel  npuMeHUMOCTH  (UBUYECKUX  3aKOHOB.
[Ipunuun cootBercTBUs. Poab U mMecto  GUBUKH
B (h)OopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MUPAa,
B MMPAKTUYECKOU NEATEIBHOCTH JTIOICH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexanuueckoe JBUKEHUE. OTHOCHUTENIBHOCTH
MexaHudeckoro  ABwxkeHus.  Cucrema  oTrcyera.
Tpaexropus

2.1.2

[lepemenienue, CKOPOCTb (cpennsist CKOPOCTBb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHUE MAaTepHAIbHOM
TOYKH, WX MPOCKIUH HA OCH CHUCTEMBI KOOPJIHUHAT.
CrnoxeHue nepeMeIeHnii U CJI0KEHUE CKOPOCTel

2.13

PaBHOMEpPHOE UM PaBHOYCKOPEHHOE MPSIMOJIUHEUHOE
nerkeHue. ['padrku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH,
YCKOPEHUS, YT U MNEPEMEIICHUS MATEPUAIBHON TOUYKHU
OT BPEMEHU

2.14

CBoOosHOE majieHue. Y CKopeHue CBOOOIHOTO aACHUS

2.1.5

KpuBonuneliHoe paBuxeHue. PaBHOMEpHOE JBHXKEHUE
MATEPUAIIBHOM TOYKM MO  OKPYKHOCTH.  YTJOBas

61




CKOpOCTb, JHHEWHass ckopocTe. Ilepron u wyacrora.
[leHTpocTpeMUTETHLHOE YCKOPEHUE

2.1.6

TexHuyeckue YCTpOﬁCTBaI CIINAOMCTD, JABHIXKCHHUC
CHapsAO0B, LCIIHBIC U pPCMCHHBIC IICPCAaun

2.1.7

[Ipaktnueckue  pabGotTel. M3MepeHne  MIHOBEHHOM
ckopocTu. MccnenoBanue COOTHOLIEHUSI MEXAY MYTSIMU,
MPOMJICHHBIMU TEJIOM 34 IIOCJIEIOBATEIIbHBIE PAaBHBIE
MIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHHUU
C HAYAJIBHOM CKOPOCTBIO, paBHOW HyJO. HM3ydeHue
JBUKCHHSI IIAPUKA B BA3KOW KUIKOCTU. M3ydeHue
JIBUKEHUSA TeJa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Tpuanun otHocuTenbHOCTH ['anmmies. IlepBbiil 3aKOH
Hprorona. MHepunaibHbIe CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuumn cynepno3unnm Cui

223

Bropoii 3akoH HprooToOHa i MarepuagbHOM TOYKH
B nHepuanbHoi cucreme orcuera (MCO). Tperuii 3akoH
HeroToHa j1s1 MaTepuaIbHbIX TOUEK

224

3akoH BcemupHoro tiarorenus. Cuna tspkectu. IlepBas
KOCMHYECKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpEeHUs CKOJIbKEHUS
u cuna tpeHus mnokos. Kosddumment tpenus. Cuna
COTIPOTHBIICHUS MTPH JBMKCHHUH TeJIa B )KUIKOCTH WJIH Ta3e

2.2.7

bHOC W BpalllaTCJIbHOC ABUKCHUC a0COJIFOTHO

2.2.8

MOMEHT CHJIbl OTHOCUTEIIBHO OCH BpamieHus. [liedo
cuibl. Y clioBHs paBHOBecus TBepaoro tena B UCO

229

TexHruueckue yCTpPOWCTBA: MOIUIMITHUKHU, JIBUYKCHHE
HMCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTnueckue pabGoTsl. M3yuenue nBwxkeHust Opycka
10 HAKJIOHHOM TJIOCKOCTH MO/ AEHCTBUEM HECKOJIBKHX CHIL.
HccnenoBanye 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIIMX
B AcQopMHUpYyeMOil TIPYKHUHE MU PE3UHOBOM OOpasIle,
OT BeNMMYUHBI uX nedopmanuu. VMccnenoBanue ycioBuid
paBHOBECHS TBEPAOIO TEJA, UMEIOILET0 OCh BPAILIEHHS
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23

3AKOHbI COXPAHEHHM B MEXAHUKE

2.3.1 NmMnynbc MaTepuanbHON TOUKH, CHCTEMbI MATEPHAIIBHBIX
TO4eK. MIMIyJIbC CUIIBI U N3MEHEHUE UMITYJIbCA TEa
232 3akoH coxpaHeHuss ummyinbca B HMCO. PeaktuBHOE
JIBU’KCHUE
233 PaGoTa cumbt
234 MOUTHOCTh CHUJTBI
235 Kunernueckast sHeprus MaTepuagbHOM TOUYKH. Teopema
0 KMHETHYECKON DHEPTUH
2.3.6 [TorennuanbHas sHeprus. lloTeHuumanbHas 3HeEprus
yrnpyro neopmupoBaHHOW mpyxkuHbL. [loTeHUManbHas
HHEPrus Teja BOJIM3U MOBEPXHOCTH 3€MITU
2.3.7 [loTeHnmanbHble W HENOTEHUHAIbHbIE CHIbL. CBS3b
paboOThl  HEMOTEHIHAIbHBIX CHUJI C  HU3MEHEHUEM
MEXaHUYECKON JHEPTUH CUCTEMBI TEJI. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH
2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHUS
2.39 TexHH4eCcKne yCTpOWCTBA: IBUKEHUE PAKET, BOJIOMET,
KOIIEp, NPY>KUHHBINA MHACTOJIET
2.3.10 [Ipaktrnueckue paboTel. M3yyeHue cBsSI3U CKOpPOCTEH Tel

npu Heyrnpyrom ynape. MccienoBanue cBa3u paOOThI
CUJIbI C U3MEHEHUEM MEXaHUYECKO YHEPTUH Tella

MOJIEKVYIIAAPHASA ®U3UKA 1 TEPMOIMMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKON TEOPUN

3.1.1 OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJIIPHO-KUHETUYECKOM
teopun. bpoyHoBckoe aBmxkenue. uddysus. Xapakrep
JIBYDKCHUS U B3aMMO/JICHCTBUS YACTHIL BEIIECTBA

3.1.2 Mogenu cTpoeHHUs! ra3oB, >KUAKOCTEH W TBEPIBIX TEIN
1 00BSICHEHHE CBOWCTB BEIIIECTBA HA OCHOBE ATHX MOJIETICH

3.1.3 Macca monekyn. KomudectBo BemiectBa. llocrosHHas
ABorazpo

3.14 TernmoBoe paBHOBecue. Temmepatypa U €€ U3MEpPEHHUE.
[ITkana remneparyp Llenscus

3.1.5 Mopnens uaeampHOoro raza. (OCHOBHOE ypaBHEHHE

MOH@KYHHPHO-KHH@TH‘ICCKOI)'I TCOpHUHN UACAIIBHOI'O ra3a
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3.1.6

AOcomoTHasT ~ TeMmIiepaTypa Kak ~ Mepa  CpemHeu
KMHETHYECKOW SHEPruM TEIUIOBOIO JBHUKEHHUS YaCTHUIl
ra3a. [lIkama remneparyp KenbBuna

3.1.7

VYpasnenue Knanelipona — MenneneeBa. 3akoH J[aibToHa

3.1.8

['a3oBbic 3akoHBI. M3omporiecchl B HIACATBLHOM Tase
C TIOCTOSHHBIM KOJHYECTBOM BEIISCTBA: H30TEPMa,
n30x0pa, n300apa

3.1.9

TexHuYecKue yCTporucTBa: TEPMOMETP, OapoOMeTp

3.1.10

[Ipaktuueckue paboThl. M3mMepeHue Macchl BO3IyXa
B KIIAacCHOM KomHaTe. VcciaegoBaHne 3aBUCHMOCTH
MEK]ly TapaMeTpaMu COCTOSIHUS pa3peKEHHOTO raza

3.2

OCHOBbBI TEPMOJIMHAMUKN

3.2.1

TepMO,Z[HHaMquCKaH CHCTCMA. BHYTpeHHHH OHCPIUA
TGpMOHHHaMHHGCKOﬁ CHCTCMBI u CITOCOOBI cC
U3MCHCHUA

3.2.2

KonudectBo TemnoTel U pabota. BHyTpeHHssT dHEprus
OJIHOATOMHOT0 HJICAJIBHOTO Ta3a

323

Bunel tenonepegauu: TEMIONPOBOJHOCTb, KOHBEKIIHS,
U3IIyYCHHUE. TennoeMKoCTh Tena. Y nenvHas
TEIJIOEMKOCTh BeElIecTBA. Pacyer Koau4yecTBa TEIUIOTHI
MpY TeTUIonepeaaye

3.24

IlepBbIil 3akOH TepMoaMHAMUKU. [IpuMeHeHue nepBoro
3aKOHAa TEPMOJUMHAMUKH K u3omnpoueccaM. ['papuueckas
WHTEpHpeTaus padoThl ra3a

3.25

TennoBbie MammHbl. [IpUHIUIBI TEHCTBUS TEIJIOBBIX
MaiiuH. [IpeoOpa3oBaHus YHEPTUH B TEIJIOBBIX MaIlIMHAX.
Koaddumment mnonesnoro npeictBus (mamee — KIIJI)
teroBo MamuHbL. [ukn Kapuo u ero KIIJ]

3.2.6

Btopoit 3akoH  TepmoauHamuku. HeoOGpaTumocThb
MPOLIECCOB B mIpupoje. TemnoBele  BUTATEINH.
DKOJIOTUYECKHE MPOOIEMBI TETUIOAHEPTETUKH

3.2.7

TexHnueckue yCTpPOMCTBA: JIBUTATellb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIHHUK, KOHAUITMOHED

3.2.8

IIpakTnueckue paboTHLI. Nsmepenne YACIBHON
TEIJIOEMKOCTH
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3.3 AT'PET’ATHBIE COCTOAHUA BEILIECTBA. ®A30OBBIE ITEPEXO/IbI

3.3.1 [TapooOpa3oBanue W  KOHJeHcarus.  VcmapeHwue
W KUINEHWE. YJeNbHas TEIUIoTa MMapoo0pa3oBaHUA.
3aBUCHUMOCTb TEMIIEPATYPbI KUIICHUS OT JABJICHHS

3.3.2 AOCOJIOTHAsT M OTHOCUTENbHAsT BJIAKHOCTH BO3IyXa.
Hacepimennsii map

333 Teepnoe Ttemo. Kpucramnuueckue u amopdHble Tena.
AHH30TPONUS CBOMCTB KPUCTAILIOB. JKUAKNE KPUCTAILIIBI.
CoBpeMeHHbIE MaTEepUaIbI

334 [InmaBeHre W KpUCTAUIM3aUMs. YJAelbHAs TEIUIOTa
iaBieHus. Cyonumanus

3.35 VYpaBHeHUE TeMI0BOro OanaHca

3.3.6 TexHuueckue yCTpOMCTBA: TUTPOMETP U IICUXPOMETD,
KQIOPUMETP, TEXHOJIOTUU TIOJYYEHHUSI COBPEMEHHBIX
MaTtepuajioB, B TOM  4YHCJI€  HAaHOMAaTEpHUAaJoB,
Y HAHOTEXHOJIOTUU

3.3.7 [IpakTryeckue padboThl. Mi3MepeHue BIaxXHOCTH BO3ayXa

4 OJIEKTPOIIMMTHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 DneKTpu3anus Tell. DJIEKTpUYecKui 3apsan. J[Ba Buma
AIEKTPUUYECKUX 3aPSI0B

4.1.2 IIpOBOIHUKH, TUINEKTPUKHU U TTOTYIIPOBOIHUKHU

413 3aKOH COXpaHEHHUS SIIEKTPUUECKOI0 3apsaa

4.14 B3aumoperictBue 3apsaoB. 3akoH Kynona

4.1.5 nyeckoe noJie. HanmpsikeHHOCTh 3JIEKTPUYECKOTO

uuuu. JIMHUKM HaNpsHKEHHOCTH

4.1.6 PabGora cmi snmekTpocrarrdeckoro mojsa.  I[loreHmmal.
Pa3zHocTh moTeHIIManoB

4.1.7 [TpoBogHMKM u JIADJICKTPUKHU B MOCTOSIHHOM
AIIEKTPUUYECKOM ToJ1e. JludnekTpuueckas IpOHUIIAeMOCTh

4.1.8 OnektpoeMkocTb.  KoHzmeHcaTop.  DIEKTPOEMKOCTH

IUIOCKOTO  KOHJCHCAaTOopa. OJHEprusi  3apsHKCHHOTO
KOHJICHCATOPa
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4.1.9

TexHr4eckrue yCTPOMCTBA: JJIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3aIuTa, 3a3¢MJICHHE
AIEKTPONPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYUHBIN
IIPUHTED

4.1.10 [Ipaktuueckue paboTel. HM3MepeHHe 3JIEKTPOEMKOCTH

KOHJIEHCAaTOpa
4.2 ITOCTOAHHBIN JIEKTPUYECKHNHU TOK.
TOKHU B PA3JIMYHBIX CPENAX

4.2.1 VYcmoBus cymecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOTO
toka. crounnku Toka. Cuna Toka. [locTossHHBIN TOK

422 Hanpsxenune. 3akon Oma i1 y9acTKa Henu

4223 DJEeKTpUYECKOE COMPOTUBIICHHE. Y JICTIbHOE COITPOTURIICHUE
BEILIECTBA

424 ITocnenoBaTennHOE, MapasuiesibHOE, CMEIIaHHOE
COEIMHEHNE MTPOBOJHUKOB

425 PaboTa snexrpudeckoro Toka. 3akoH [[xoymns — Jlena

4.2.6 MOIIHOCTB AJIEKTPUYECKOTO TOKA

4.2.7 anekTpoaBKymas cuna (nanee — IJ[C) u BHyTpeHHee
COIPOTHUBJICHUE UCTOYHHUKA TOKA. 3akOH OMa 17151 TOJTHOM
(3aMKHYTOH) DIEKTPUYECKOU (S 1178 Kopotkoe
3aMbIKaHUE

4238 DNeKTpOHHAasT  MPOBOJAUMOCTh  TBEPJbIX  METaJUIOB.
3aBUCHUMOCTb COMPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOINMOCTh

429 DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AIEKTPOHHBIX
My4YKOB

4.2.10 [TonynpoBoguuku.  CoOCTBEHHass W MOpUMeEcCHas
MPOBOAUMOCTh  MOJYNpOBOJHUKOB. CBoHcTBA  p-n
nepexoza. [lomynpoBoAHUKOBBIE TPHUOOPHI

4.2.11 DNEeKTpUYECKUi TOK B ANEKTPOIUTAX.
DIIEKTPOIUTHYECKAS] AUCCOHNAIMS. DIECKTPOJIN3

4.2.12 DnekTpuueckuii Tok B razax. (CamocToATeNbHbIN

M HECAMOCTOSATENIbHBIM  pas3psAn. Pa3nuuHble TUIIBI
CaMOCTOSTENBHOTO pa3psaa. MosnHus. [1nazma
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4.2.13

TexHuyeckue yCTpPOWMCTBA: aMIIEpPMETP, BOJBTMETD,
peocTar, MCTOYHMKHA TOKAa, AJIEKTPOHArPEBATEIbHBIC
MPUOOPHI, JIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBJIEHUS, BAKYYMHBIA  JIMOJA, TEPMHCTOPBI
U (OTOPE3UCTOPHI,  MOJYINPOBOJHUKOBBIA  JUOI,
rajlbBaHKa

4.2.14

[Ipaktuueckue  pabotbl.  M3yyeHwme  cMelIaHHOTO
COEJIMHEHHUS PE3UCTOPOB.

N3mepenne D/IC ucTouHMKA TOKA U €T0 BHYTPEHHETO
conpoTuBieHus. Habmonenue snexkrpoiinsa
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11 KJIACC

IIpoBepsieMble TpeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpaMmbIl

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPpEeAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
0o0pa3oBaTenbHOM MPOrpaMMBbI CPEAHETO 00111eT0 00pa30BAHMUS

11.1

JleMoHCTpHpOBaTh Ha IpUMEpPax pojib U MECTO  (PU3UKHU
B (hopMHpOBaHMHM COBpEMEHHOW HAy4YHON KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU EATEIbHOCTH
JIOJIEH, 1IEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTUHBI MUpa

11.2

Y4uTHIBaTh rPaHULBI IPUMEHEHUS U3YUEHHBIX (PU3UUYECKUX MOJEICH:
TOYECYHBIN ICKTPUUYECCKUM 3apsll, AIepHast MOJEIb aTOMa, HyKJIOHHAs
MO/JIeIb ATOMHOTO Apa MPH pelIeHnN (PU3NUECKUX 33134

11.3

Pacno3naBath ¢uszudeckue siBIEHUSA (MPOIECCh) U OOBICHATh UX
HAa OCHOBE 3aKOHOB OJJICKTPOJMHAMHKHA M KBAaHTOBOM (PU3UKHU:
3JIEKTpUYECKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE€  JIEWCTBHsSI ~ TOKa,  B3aWUMOJCHCTBHEC  MAarHWTOB,
DJIIEKTPOMArHUTHAST ~ WHIYKUUS, JEWCTBHE  MAarHUTHOTO  TIOJIS
Ha TPOBOJHUK C TOKOM W JBIKYIIUHCS 3apsll, JIEKTPOMArHUTHBIC
KOJeOaHWsI M BOJIHBI, MNPSMOJIMHEMHOE pacnpoCTpaHEHHE CBETAa,
OTpa’KEeHHE, MIPEJIOMIICHHE, uHTEpPEPEHIIHS, T pakius
U TIOJISIpU3allus CBETa, AUCTIEpCHst CBeTa, (POTOdNeKTpruUdecKuii 3 HexT
(boToaddexT), cBeTOBOE MaBICHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHass U  HUCKYCCTBEHHAsS
PaaNOaKTUBHOCTh

11.4

OnuceiBaTh M3YYCHHBIE CBOMCTBA BelleCTBAa  (3JEKTPUUYECKUE,
MarHUTHbIE, ONITUYECKUE, PJIEKTPUUECKYIO MPOBOJUMOCTD PA3INYHBIX
Cpela) U DJIEKTPOMAarHUTHbIC SBJICHUS (MIPOIIECCHI), HUCIOB3YS
dbu3MYecKue BEIWYWHBI: JJIGKTPUUECKHM  3apsl, Cuja TOKa,
AIEKTPUUYECKOE  HAMNPSHKEHUE, DIIEKTPUYECKOE  COMPOTUBJICHUE,
pazHocTh noTeHImanoB, J/]C, paboTa Toka, HHIYKIUS MarHUTHOTO
noisi, cuna Awmmepa, cwia JlopeHla, WHAYKTUBHOCTH KaTYIIKH,
SHEPIusi AJIEKTPUUYECKOTO M MAarHUTHOTO TOJIEM, MEPUO] M 4YacToTa
KoJIeOaHUM B KOJI€OATEIIbHOM KOHTYPE, 3apsi/l U CUJjla TOKa B MpoIecce
TapMOHUYECKHX  DJIEKTPOMArHUTHBIX  KojiebaHu#,  (okycHoe
pacCTOSIHME M ONTUYECKAs CUJIa JIMH3BI, IPU ONMUCAHUM NPaBUIILHO
TPakToOBaTh (PU3MYECKUH CMBICI MCHOJIb3YEMbIX BEJIMYUH, HUX
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O00O3HAUEHHs] M EIUHMIIbI; YyKa3blBaTh (HOPMYIIbI, CBS3BIBAIOIIIE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHHY C IPYTUMH BEIMYMHAMHU

11.5

OnuceiBaTh U3y4CHHBIE KBAHTOBBIC SBIICHUS U MPOIIECCHI, UCTIOIB3YS
bu3NYeCKre BEIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETa, JHEPTUsS M HUMITYyJbC (OTOHA, IMEPHOT
nojilypacrmaja, JHEPrusl CBS3M AaTOMHBIX Sjep; TPH  ONMUCAHHH
MPaBUIIBLHO TPAKTOBATh (PU3UIECKUN CMBICIT UCIIOJIb3yeMbIX BEITUUMH,
uX 00O3HAUCHUS WU CIUHUIIBI, YKa3bIBaTh (POPMYJIIBI, CBSI3BIBAIOIIHC
JTAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMU BEIMUYNHAMH, BBIYUCIISATh
3HaueHUEe (HPU3NICCKOMN BEITHMUNHBI

11.6

AHanu3upoBaTh (PU3NYECKHE NPOLECCHl W SBJICHHS, HCHOJb3YS
¢uznyeckue 3aKOHbl M HpUHOMIBL:  3akoH OMa, 3aKOHBI
IIOCJIEOBATEIBHOIO M IApAJJICIIBHOIO COEOUHEHUs IPOBOJHUKOB,
3aKkoH JIxoyis — JIeHna, 3aK0H JIEKTPOMarHUTHOM MHAYKIUH, 3aKOH
IPSIMOJINHEWMHOIO PaCpOCTPaHEHUs CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IIPEIIOMIICHUSA CBETa, YpaBHEHHUE OWHIITEHA
i poro3addexra, 3aKOH COXpaHEHUS SHEPIHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUs >JIEKTPUYECKOrO 3apsia, 3aKOH
COXpaHEHUSI  MaccoBOrO  4ucia, 1mocrynarsl  bopa, 3akoH
PAaAMOAKTUBHOIO pacnaga; Ipv H3TOM pas3jinyaTb CJIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHHUE U YCIOBUS
(rpanu1bl, 00J1aCTH) NPUMEHUMOCTH

11.7

OnpenensiTh HaNpaBI€HUE BEKTOPA WMHIYKIIMU MAarHUTHOTO TOJIS
MPOBOJAHUKA C TOKOM, CHIIbl AMriepa v cuibl Jlopeniia

11.8

CtpouTh ¥ OINHKCHIBaTH H300pakKeHUE, CO37aBaeMoOe IUIOCKUM
3epKajgoM, TOHKOW JIMH30H1

11.9

BBITIONHSTE 3KCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UICCKUX SIBICHHM
U TPOIIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPECHHUIA;
pu 3ToM (popMyIUpoBaTh MpodsieMy (3a7ady) U TUIIOTE3Y Y4EeOHOTO
OKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO
000py0BaHUSs, IPOBOJAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcyiiecTBisiATh TpsIMbIE W KOCBEHHBIE WM3MEPEHHUS (PU3HUECKHUX
BEJIMYMH, MPU STOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO H3MEpPEHUS
M WUCIOJB30BaTh MW3BECTHBIE METOABl OLEHKM MOTPEUIHOCTEN
M3MEPEHUN

11.11

HccnenoBarh 3aBUCUMOCTH (PU3UYECKUX BEIIMUUH C UCTIOJIb30BAaHUEM
OpsIMBIX ~ M3MEPEHHMM; TIpU OITOM KOHCTPYHUPOBATh YCTAHOBKY,
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(bUKCUPOBATh PE3YNHTATHl TMOJYYCHHOW 3aBUCUMOCTH (HHU3HUYECKUX
BEJTMYMH B BUIC TaOIHI] ¥ TPa(UKOB, A€NIaTh BEIBOBI IO pe3ybTaTaM
WCCJIEIOBAHMS

11.12

CoOmomate mpaBujia 0€30MacHOTO  Tpyda IMpU  MPOBEACHUHU
HUCCIICIOBAaHUM B paMKaxX yd4eOHOro SKCIEepUMEHTa, Yy4eOHO-
MCCIIEIOBATENIbCKOM U MPOEKTHOM AEATEIIBHOCTU C UCIOJIb30BAHUEM
HU3MEPUTEIBHBIX YCTPOMCTB U JJa00paTOPHOTO 000PYA0BaHUS

11.13

Permath pacdeTHbIC 3a/1a4Ml ¢ SBHO 3aJaHHON (PM3MUECKON MOJEIbIO,
UCTIONB3YSl (PU3MYECKUE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHAIM3a
yCIIOBHSI 3aJladydl  BBHIOMpPATh (U3WYECKYI0 MOJENb, BBIACIATh
busnyeckue BeIMYUHBI U (HOPMYJIIbI, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
MIPOBOJIUTH PACUETHI M OIICHUBATH PEaTbHOCTH IMOTYYEHHOTO 3HAYCHUS
(bU3UYECKOM BETMUUHBI

11.14

Pemlatb  kadecTBEHHBIE  3aJa4yu:  BBICTPAMBATH  JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKJICHUM C ONIOPOM HA U3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS

11.15

Hcnonb3oBaTh MpU pEHIEHUH Y4YEeOHBIX 337a4 COBPEMEHHBIE
UH(POPMAILIMOHHBIE TEXHOJOTMHM Uil TIOUCKA, CTPYKTYpUpPOBaHUS,
MHTEPHpPETallud U TMPEACTaBICHUS YYEOHOW M HAYYHO-TOMYJISIPHON
uH(pOpMaIUK, TOJYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU
aHaAJIM3UPOBATh MOIy4aeMyI0 HH(POPMaLIUIO

11.16

OOBSICHSITh MPUHLMIBI JEHCTBUSI MAIIMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3jinyarh YCJIOBUS HX OE30MACHOr0 MCIOJIb30BaHUS
B [TIOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH MpUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX YUECHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MIPOLIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcmonb30BaTh TeOpEeTUUECKUE 3HAHUS 10 (PU3HMKE B ITOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecTieueHus: 0€30MacHOCTH Mpu oOpalleHuu ¢ mpudopamu
U TEXHUYECKUMH YCTPOMCTBaAMH, [JIsi COXPAaHEHUS 30POBBS
U COOJIIOZIEHHS HOPM DKOJIOTMYECKOT'O IMOBEACHHUS B OKPYXKAIOIICH

cpene

11.19

PaGoTath B rpy1ine ¢ BHIMOTHEHUEM PA3TMYHBIX COIUATBHBIX POJICH,
IJIaHUpPOBaTh  pabOTy  TPYIIbl, PaANMOHAIBHO  PACHPENEATh
O00SI3aHHOCTH W TUJIAHUPOBATh JIEATEIBHOCTh B HECTaHJAPTHBIX
CUTyalMsX, aJCKBATHO OLICHMBATh BKJIAaJ KaXJOTr0 W3 YYaCTHUKOB
IpyNIbl B pelIEHUE paccMaTpruBaeMoi MpoOIeMbl
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IIpoBepsieMblie 3J1IeMEHTbI COAEPKAHUS

Kon Kon [IpoBepsieMbIe 2IEMEHTHI COACPIKAHUS
paszena | IpoOBEPSEMOro
AIIEMEHTA
4 SJIEKTPOIMHAMUKA
4.3 MAT'HUTHOE ITIOJIE. QJIEKTPOMAT'HUTHAA MHAYKLA

43.1 [TocTosiHHBIE MarHuThl. B3auMoaeicTBHE MOCTOSHHBIX
MarHuTOB

43.2 MarnutHoe mnosne. BekTop MAarHMTHOM HMHIYKIWH.
[Tpuanun cynepno3uuuu. JIMHUKM MarHUTHOW UHIYKIIWU.
KapTuHa nuHMI1 MAarHUTHON MHAYKIHWU MOJISI HOCTOSTHHBIX
MarHuTOB

433 MarnuTtHoe o€ NpoBOJHHUKA ¢ TOKOM. KapTuHa nuHMi
MOJSl JJIMHHOTO NPSIMOTO TPOBOJHHMKA W 3aMKHYTOIO
KOJIBLIEBOTO MPOBOJHHMKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzanmoeiicTBue NPOBOAHUKOB C TOKOM

434 Cuiia AMnepa, ee MOZyJIb U HallpaBJICHUE

4.3.5 Cuna Jlopenua, ee MOaynb W HampaBieHuE. J[BUKEeHUE
3apsDKEHHOM YacTUIlbl B OJTHOPOJAHOM MArHUTHOM IIOJIE.
Pabora cumel JIopeniia

4.3.6 SIByieHNE NEKTPOMArHUTHOM UHTYKIIMH

4.3.7 IToTok BeKTOpa MarHUTHOW UHAYKIUU

438 OJIC nHayKIMu. 3aKOH 3JIEKTPOMArHUTHOW WHIYKIIMU
Qdapanes

43.9 BuxpeBoe anekrpuueckoe mnone. IJC uHAYKIUU
B IPOBOJHUKE, JIBHDKYILIEMCST MOCTYNaTEIbHO
B OJJHOPOJTHOM MarHUTHOM I10JI€

4.3.10 ITpaBuno Jlena

4.3.11 NunyktuBHOCTh.  SIBeHne  camoumuaykuuu.  JJC
CaMOUHAYKITUU

4.3.12 DHeprus MAarHUTHOTO TIOJISI KATYIIKH C TOKOM

4.3.13 DJIEKTPOMAarHuTHOE T0JIE

4.3.14 TexHUYEeCKUuEe YCTpPOMCTBA: IOCTOSHHBIE  MAarHUTHI,

QJICKTPOMArHuThl, QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJIECMCHTAPHBIX YaCTUI, HHAYKIIMOHHAA I1CYb
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4.3.15

[TpakTnueckue padoTel. M3ydueHne MarHUTHOTO TMOJIs
KaTyLIKH ¢ TOKOM. MccneoBanue 1eiCTBHsI TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM. McciemoBaHue sIBIEHUSA
AIEKTPOMAarHUTHOM MHIYKIIUU

KOJIEBAHU A U BOJIHBI

5.1

MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEGAHM A

5.1.1

KonebarenrHasgs cucrema. CBoOoaHble  KOJeOaHUS.
["apMonnyeckue KoJIeOaHuUsL. [Tepuon, YyacToTa,
aMIUIMTya U dasza KojebaHui

5.1.2

[IpyvHHBIN MasTHUK. MaTeMaTUYECKUN MasSTHUK

5.13

YpaBHeHue FapMOHUYECKUX KoJieOaHUi.
Kunemarnueckoe U JTUHAMHUYECKOE OMHUCaHue
KOJIe0ATeIbHOTO JIBUKEHUS

5.14

[IpeBparieHue >HEPTrUU NMPYU raApMOHUUECKUX KOJICOAHUSX.
CBsi3b aMIUIUTYABl KOJICOAHUN HCXOHON BETUYHHBI
C aMIUTUTYJaMU KOJeOaHUi €€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbhpiii KOHTYp. CBOOOIHBIE AJICKTPOMArHUTHBIE
KOJIEOaHUS B HUACaIbLHOM KO0JIEOATEIILHOM
KOHTYDE. Amnanorus MEXKITY MEXaHUYECKUMU
U DJICKTPOMATHUTHBIMU  KojeOanmsmu.  Dopmya
Tomcona

5.1.6

3aK0OH COXpaHEHHUs YHEPTUH B UJICAJIbBHOM KOJIeOaTeIbHOM
KOHTYpE

5.1.7

BreiHyX/IeHHBIE MeXaHW4deckne Kojebanus. Pe3oHaHc.
PezonancHas kpuBas. BeIHYXIEeHHBIE DJIEKTPOMArHUTHBIC
KOJICOAHUS.

5.1.8

[IepemennsIil TOk. CHHYCOUIaIbHBINA IEPEMEHHBIN TOK.

5.1.9

Mo1HoCTh TIEPEMEHHOTO TOKa. AMILUTATYAHOE
Y JICUCTBYIONIEE 3HAYCHHUE CUJIbI TOKA U HANIPSKEHUSA

5.1.10

Tpauchopmarop. [Ipoussoxctso, nepegaya
U NIOTpeOJICHNE AIIEKTPUUECKON SHEPTUU. DKOJIOTHUECKHE
PUCKH npu IIPOU3BOJICTBE ANEKTPUYECKOU
sHepruu. KynbTypa UCHONIB30BaHUS BIEKTPOIHEPTUH
B [IOBCETHEBHOM KU3HU

5.1.11

TexHuueckue ycrpoiicTa: ceiicmorpad, 3JeKTpUYECKUA
3BOHOK, JIMHUU JJIEKTponepeaay
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5.1.12

[Tpaktnueckue pabotel. lccrnenoBanue 3aBUCHMOCTU
nepuoAa MaiblX KojeOaHuM rpy3a Ha HUTU OT JUUTMHBI
HUATHA U Macchl Tpy3a. MccinenoBanue nepeMeHHOro Toka
B Lend U3  IOCIEHNOBATCIIBHO  COCOUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpa

52 MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1 MexaHnueckue BOJHBI, YCJIOBUSA pacCIpOCTPAHEHUS.
[Tepron. CkOpOCTh paclpOCTpaHEHUS] U JIMHA BOJIHBIL.
[TonepeuHble ¥ MPOAOIBHBIE BOJIHBI

522 HNurtepdepenius u nudpakims MEXaHUYECKUX BOJIH

523 3ByK. CkOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

524 DONEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIOBHS  M3JIyYEHHUS
AIIEKTPOMAarHWTHBIX ~ BOJH. B3auMHas  opueHTauus
BEKTOPOB E, Bu V B 3JIEKTpOMarHuTHOM BOJIHE B BAKYyME

5.2.5 CBoiicTBa  3BJEKTPOMArHUTHBIX  BOJIH:  OTpa)XKEHUE,
MIPEIOMIICHUE, NOoJIIpU3aus, nudpakius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH

5.2.6 IIlkama  3J€KTPOMAarHUTHBIX  BOJH.  lIpumMeHnenue
AJIIEKTPOMATrHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7 [TpyuHLIMITBI paIMOCBS3H U TENEBUACHUA. Panuonokaus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH cpeibl

5.2.8 TexHUYeCcKue yCTpOMCTBA: My3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas JUArHOCTUKA B TEXHUKE U MEIMIIMHE,
paaap, paIuONpPUEMHUK, TEIEBU30P, aHTEHHA, Tele(OH,
CBY-neun

53 OIITUKA

5.3.1 [IpsiMonMHEHOE pacpocTpaHEHHE CBETa B OHOPOIHOM
cpene. JIyud cBera

532 OtpaxkeHre  cBeTa.  3aKOHBI  OTPAKEHMUSI  CBeETa.
[TocTpoeHue n3o0paxeHuil B IIIOCKOM 3epKajie

533 [Ipenomnenue cBeTa. 3aKOHbI TMPEIOMIICHUS CBETA.
AOCOIOTHBIN MOKA3aTeNb MPETOMIICHHUS

534 [lontHoe BHyTpeHHee oTpaxeHue. IIpenenbHbId yrosa

IMOJIHOT'O BHYTPCHHCTO OTPAKCHU
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5.3.5 Hucnepcust ceeta. CroxkHbIM cocTaB 6eoro creta. L{ger

5.3.6 Cobwuparomue u pacCeMBarOIIME JTUH3BL. TOHKas JIMH3A.
@OKyCHOE pPACCTOSTHUE M ONTHYECKas Ccujla TOHKOH
muH3bl.  [locTpoeHue wu300pakeHUil B coOMparommx
U paccemBaromux JuH3aX. POopMmysa TOHKOW JIMH3BI.
YBenuueHue, 1aBacMoe JIMH301

5.3.7 [Ipenenbl npUMEHUMOCTH T€OMETPUUECKON ONITUKHU

5.3.8 Nurtepbepenmuss  cBeta. KorepeHTHbIE  MCTOYHUKH.
VYcnoBusd HaOmoOIEHUS MaKCHMyMOB U MHUHUMYMOB
B MHTEPPEPEHIIMOHHONW KApTUHE OT ABYX CHH(]a3HBIX
KOT€PEHTHBIX HCTOYHUKOB

5.3.9 Hudpaxuus ceta. Judpakuuonnas pemierka. Y clOBHE
HAOJNIOZCHUST TJIABHBIX MAaKCUMyMOB TIpU  [aJICHUU
MOHOXPOMATHYECKOTO CBeTa Ha  JAUGPAKIHOHHYIO

pEeIIEeTKY
5.3.10 ITonsapuszanus ceera
53.11 TexHuueckue yCTpOMCTBa: OYKH, Jyma, (oTroamnmapar,

IIPOCKLIMOHHBIA  aIlapar, MHUKPOCKOIl,  TEJECKOIL,
BOJIOKOHHAsI ~ ONTHKA, JU(paKIMOHHAs  pEIIeTKa,
MOJISIPOU

5.3.12 [Ipaktuueckne  paboTel.  M3mepenwe  moxazarens
npenomieHusi. MccienoBanue CBOMCTB HM300pakeHUN
B 1uH3ax. Habmonenue nucnepcuu ceera

6 OJIEMEHTHBI CHEHHAHBHOPT TEOPUHN OTHOCHUTEJIbHOCTHU
6.1 ['paHuIIBl TPUMEHUMOCTH KJIIACCHYECKOM MEXAHUKHU.
[TocTynatel TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTD
MOJYJIE CKOPOCTHM CBE€Ta B BakKyyMe, MPUHLHI
OTHOCHUTEIBHOCTH DUHIIITEHHA
6.2 OTHOCUTENIBHOCTh  OJTHOBPEMEHHOCTH. 3ameieHue
BPEMEHHU M COKpAIlEHUE JJTUHbI
6.3 DHeprus 1 UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Macchl C JHEPrUel M UMIYJIBCOM CBOOOJHOM
JaCTHUIIBI. DHEPIHUs IMOKOS CBOOOIHOM YaCTHIIBI
7 KBAHTOBAS ®N31KA
7.1 SJIEMEHTBI KBAHTOBOU OITTUKU
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7.1.1

®otonbl. Dopmymna [1nanka cBs3u s3HEPTUN POTOHA C €r0
YaCTOTOW. DHEPrusl U UMITYJIbC (POTOHA

7.1.2 OtkpeiTue u uccienoBanue Goroddpdexra. ONbITHI
A.T'. CroneroBa. 3akonsl (hoTod(dekTa

7.1.3 VYpaBuenue DiiHmTelHa a1 gportosrddexra. «KpacHas
rpa"uia» ¢horodddexra

7.1.4 Jasnenue ceera. OnbiTel I1.H. JIeOeneBa

7.1.5 XUMHUYECcKOe JICHCTBHE CBETa

7.1.6 TexHuueckue ycTporcTBa: (pOTO3JIEMEHT, (POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO

7.2 CTPOEHUE ATOMA

7.2.1 Mopnens aroma Tomcona. Omnwitel  Pesepdopna
0 UCCJIEIOBAHUIO CTpOoeHus aToMa. [imanerapHas Moaenpb
aToma

7.2.2 [Toctynatet bopa. M3nyuenue u morjoieHrue GpoOTOHOB
OpyU TEpexofe aroMa ¢ OJHOTO YPOBHS SHEPruu
Ha apyroi. Bunbel criektpoB. CHEKTp YpOBHEW 3HEpPruu
aToma BoJopoAa

7.2.3 ple CBOMCTBa dacTtull. BomHel 1e bpois.

JTyaJn3M. Hudpakius

7.2.4 CHOHTaHHOE W BBIHYXJCHHOE HM3Jy4E€HHUE. Y CTPOMCTBO
Y IPUHIMI paboTHI Ja3epa

7.2.5 TexHu4eckue  yCTPOWMCTBA:  CIEKTPAJIBHBIA  aHAJIN3
(cexTpockoI), 1a3ep, KBAaHTOBbII KOMIIBIOTEP

7.2.6 [Ipaktuueckue pabotel. HabmrogeHwe nuHEWYATOTO
CIEKTpa

7.3 ATOMHOE 41PO

7.3.1 MeTonbl HaOMIOACHUS W PETUCTPALMU AJIEMEHTapHbIX
YaCTHI]

7.3.2 OTtkpeiTHe pagumoakTuBHOCTH. OmnbiTel Pe3epdopma mo

OTPECIICHUIO COCTaBa PAAMOAKTUBHOTO H3IyYCHUS.
CpoiictBa anb(da-, Oera-, raMMma-uzinydeHus. BrusHue
PaIMOAKTUBHOCTH HA JKUBBIC OPTaHU3MBI
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7.3.3

OTkpblTHE NPOTOHA M HeWTpoHa. HyknoHHas Mopens
anpa I'eiizenOepra — MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3oromnsl

7.3.4 Anbda-pacniaz. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-
pactian. ['amma-uznydeHue. 3aKOH PaJUOAKTUBHOTO
pacnaza

7.3.5 DHeprus CBsA3M HYKJIOHOB B sizpe. SnepHbie cumbl. Jledext
Macchl sIpa

7.3.6 S nepnplie peakunu. JleaeHue u CUHTES Iep

7.3.7 Anepubiii peakrop. Tepmosinepusiit cuHTe3. [IpoOraemsr
U TEPCIEKTUBBI SAECPHON DHEPTETHKU. DKOJOTHYECKHUE
aCIEeKTHI SIZICPHON SHEPTrEeTUKHI

7.3.8 OneMeHTapHble  4YacTulbl.  OTKpBITHE  TO3UTPOHA.
@yHIaMEHTaJbHbIE B3aUMOICHCTBUS

7.3.9 TexHuueckue ycTponcTBa: JO3UMETp, kKamepa BuibcoHa,
AJIEpHBIA peaKkTop, aToMHas bomba

7.3.10 [IpakTueckue padbotsl. VcciaegoBanue TPEeKOB 4acTHIL
(o rotoBbIM (hoTOTpadusiM)

OJIEMEHTBHI ACTPOOU3NKIA

8.1 Bun 3Be3mHoro Heba. Co3Besmusi, SpKUE 3BE3MIBI,
IJIAHETHI, UX BUAUMOE JIBUKEHUE

8.2 Conneunas cucrema. [lmaHeTsl 3€MHOM  IPYIIIBL
[1maHEeThI-TUTAaHTBI U UX CITYTHUKH, KAPJIUKOBBIC TJIAHETHI.
Mauibie Tena COTHEUYHOUM CUCTEMBI

8.3 Comnane, Qorochepa wm  armocdepa. ComHeuHas
aKTUBHOCTD

8.4 Nctounuk sneprun CojHIIa U 3BE3]]

8.5 3Be3Abl, UX OCHOBHBIE XapaKTEpUCTHUKU: Macca,
CBETHUMOCTh, pPaJUyC, TeMIlepaTypa, HX B3aUMOCBSI3b.
Jlnarpamma «CHEKTpaJdbHBIA KIJIACC — CBETUMOCTBY.
3Be3Abl TJIAaBHOW MOCIEA0BATEIbHOCTU. 3aBHUCHUMOCTD
«macca —  CBETHUMOCTB»  [IJi1  3B€3]  TJIaBHOU
MOCJIE/I0BATEIbHOCTH

8.6 BuyTtpennee CTPOCHUE 3BE3I. CoBpemeHHbIE

NpeACTAaBICHUA O IIPOUCXOXKIACHNH W 3BOJIIOLIUU COJIHIIa
" 3BC31. DTanskl )KU3HU 3BE3 ]
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8.7

Mneunsiii Ilyte — nHama [amakthka. ChoupajibHas
CTpyKTypa [l'alakTuku, pacnpeneieHue 3Be3/, Trasa
n neian. Tomoxxenne n aemkenne Comnna B I'amakTuke.
[Tnockas u chepudeckas moacucTemsl [ aakTuku

8.8

Tunel ranaktuk. Pagumoranaktuku u kBazapel. UepHble
JBIPBI B S/Ipax rajJaKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoi. 3akon XaOo6ua.
Pa36eranue ranmaktuk. Bospact m paamyc BceneHHOM,
teopuss  bombmoro  B3peBa.  Mogens  «ropsueu
Bcenennoii». PenukroBoe nsinyueHue

8.10

Macmtabnast ctpykrypa Bcenennoil. Meraranaktuka.
Hepemennbie mpo0sieMbl aCTPOHOMUU
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