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CUHXpOHU3UPOBaHHAs paboydas
nmporpamma

0a30BOr0 U yIIIyOJIEHHOTO U3YYEHUS ITpeaMETa

DOU3UKA
(10-11 kmacc)

IIpoepamma paspabomana na ochose PedepanbHoll paboyell npoepammbvl CpeoHe20
obwe2o obpazosarusi npeomema «Mamemamuka» 6a306020 yposHs u Paboueti
npocpammsl cpeone2o 0bue2o obpazosanus npeomema « Mamemamukay
yenyonénnoeo yposHs (6 coomeemcmesuu ¢ Ilpuxazom Munnpocsewenus Poccuu om
09.10.2024 Ne 704 «O enecenuu usmenenuti 8 Hekomopwie npuxasvl Munucmepcmaea
npoceewenusi Poccuiickoii @edepayuu, kacarouwuecs: pedepanbHulx
00paz08amenbHbIX NPOSPAMM HAUATLHO20 00We20 00pa308aHUsl, OCHOBHO20 00Ue20
00pazosanus u cpedHezo obue2o 0opa306aHuUsY)

Yamaesck, 2025



MNOACHUTEJIbHASA 3AITUCKA

CunxpoHU3UpOBaHHAs paboyas nmporpamma o ¢gusnke (6a30BbIN U yriyOJeHHBIN
ypoBHH) i oOydaromuxcs 10-11 kmaccoB cocTaBlieHa Ha OCHOBE CIIEIYIOUIUX
HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbublit 3ak0H 0T 29.12.2012r. Ne273-03 «O06 o6pazoBanuu B Poccuiickoi
denepauun»

2. ®enepalibHBIN roCyAapCTBEHHBIM 00pa30BaTENbHbIN CTAHIAPT CPETHETO OOIIETO
obpazoBanus (IIpukaz MunucrepcTBa 00pa3zoBanus u Hayku Poccuiickoit denepanuu ot
17 mas 2012 r. Ne413»).

3. @enepanbHas pabouasi mporpamma CpeiHero oomiero o0pazoBaHUs MpeaMeTa
«Duzuka» (ayst 10-11 kmaccoB oOpazoBaTeNbHBIX OpraHu3aiuii). bazoBelil ypoBeHb. —
Mocksa, UCMO. - 2025.

4. ®denepanbHas paboyasi mporpaMMa CpeHero o0IIero oopa3oBaHUs MpeAMETa
«Duzukay (s 10-11 kiaccoB 00pa3oBaTeIbHBIX OpraHu3auil). Y iryOJIeHHbIH YPOBEHb.
— Mocksa, UCMO. — 2025.

¢ yuérom DenepanbHoil pabodeil mporpaMMbl BOCTUTAHMS.

B pazmene «TemaTmyeckoe IUTaHMpPOBaHUE» Y4eOHOTO Kypca cCoJiepKaHHUe
00y4eHHS] CHHXPOHU3UPOBAHO JIJIs1 OCBOCHUS 00yJaronMMUCS MpeIMeTa Kak Ha 6a30BOM,
TaK U yriyOJEHHOM YpPOBHE.

Kypcueom 6 mexcme npozpammol 6vioenenvt nemenmoi: Ilenu u 3adauu,
Ilpeomemnvie pesynomamvt u Coodepicanue yueOH020 Mmamepuana, Komopbvie
npeocmaenensvl 0713 u3y4eHus moabKo Ha yeiy0aéHHOM YPOGHe.

JlanHast mporpaMma ONpeNesieT 00s3aTebHOe MPEIMETHOE COJIepIKaHUE,
yCTaHABJIMBAET MPUMEPHOE pacIpeiesieHne yueOHbIX YacOB M0 TEMAaTUYECKUM pasjiejiamMm
Kypca ¥ PEKOMEHIYEeMYIO TMOCJIEeI0BATEILHOCTh U3YYCHHUSI TEM U PA3JeioB y4eOHOIO
npeaMeTa ¢ Y4ETOM MEXKIIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBA3€H, JIOTUKUA y4eOHOTO
mpoliecca, BO3pacTHBIX 0cOOeHHOCTel oOyuatomuxcs. [Iporpamma naér mpencrasienue
0 MEeNAX, CO0epxCanuu, obujell CTpaTerud OOYYEHHs, BOCHHUTAHUS U Pa3BUTUA
oOy4Jaronuxcsi cpeAcTBaMu yueOHoro npeaMera «DOu3nka» Ha yriiyOlIEHHOM YpOBHE U
0a30BOM YpOBHE.

H3zyuenue xypca uszuxu yemyOnéHHo2o YypoeHs NoO380Jisem pearuzo8ams 3a0adu
npogheccuoHanbHOU OpueHmayuy, HanpasieHo Ha Co30aHue YCI08Ull 0N NPOsEIeHUs.
CBOUX UHMENNEKMYAILHBIX U TNBOPUECKUX CHOCOOHOCMEL KANCObIM YUaAUUMCS, KOMOpble
HeoOX00uUMbL 0I5 NPOOOINCEHUSL 0OPA308AHUSL 8 BbICUIUX YUEOHBIX 3A8C0CHUSX NO
PA3IUYHBIM DUUKO-MEXHUUECKUM U UHICEHEPHBIM CReYUATIbHOCHISM.

B mporpamme onpenensitorcs miaHUpyeMbIe pe3yIbTaThl OCBOSHUS Kypca (pu3uku
Ha YypOBHE cpeaHero oOmero oO0pa3oBaHUS: JMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHble (Ha yrayonéHHom u 06a3oBoM ypoBHE). HaydHo-meromosnoruyeckoit
OCHOBOM [IJIs1 pa3paboTKu TpeOOBaHWN K JIMYHOCTHBIM, METANpeAMETHBIM |
MpEeAMETHBIM pe3ysibTaTaM 00YyYaroIIuXCsi, OCBOMBIINX MPOrpaMMy CPEIHEro O0OIero
o0Opa3oBaHus Ha YITyOJEHHOM YPOBHE, SIBJIIETCSI CUCTEMHO-IESITEIbHOCTHBIN MOIXOI.

IIporpamma BKJ/IIO4aeT:

IUTAHUPYEMBIE pe3yJIbTaThl OCBOEHHUS Kypca (PM3UMKU Ha YriayOnEHHOM U 0a30BOM
YpOBHE, B TOM YHCIIE:

e IPEIMETHBIE PE3yJILTATHI [0 T01aM 00y4EHUS;



e coziepxkanne yueOHoro npeamera «Pusnkay mo rogam o0ydeHus;

e TEMATUYECKOE TJIAHUPOBAHKE IO TOJIaM O0yUEHUS

e niepeuetsb (KoOugukamop) nposepsiemvlx mpebo8anuil K pe3yibmamam 0C80eHUs
OCHOBHOU 00pPA308AMENLHOU NPOSPAMMBL CPEOHEe20 00ule20 06pa308anUs U NEMEHMO8
cooepaicanus no gusuxe.

[IporpamMma 1o ¢u3MKe MPEAOCTABISAET BO3MOKHOCTH TSI PEATH3AINH Pa3TnIHBIX
METOAMYECKUX TOIXO0J0B K TpENojaBaHWi0 (U3UKH Ha YIIyOJEHHOM YPOBHE MPHU
YCIIOBUU COXPaHEHUs 00A3aTENbHOM YacTH COACPKAHMSI Kypca.

dusnka Kak Hayka 0 HamOoJiee OOIMMX 3aKOHAX MPHUPOJIbI, BHICTYIIAs B Ka4ECTBE
y4eOHOTO TMpeaMeTa B IIKOJIe, BHOCHT CYIIECTBCHHBIH BKJIAJ B CHCTEMY 3HAHUU 00
okpyxatomeM wmupe. IlkonpHBIE Kypc QU3HKH — CHUCTEMOOOPA3YIONIUN IS
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI JIeXkKaT B
OCHOBE TMPOIIECCOB M SBJICHUM, HU3y4aeMbIX XHUMHEH, Ouonoruei, ¢uznueckon
reorpadueit U actpoHomueil. Vcnonp30BaHWe U aKTUBHOE NMPUMEHEHHE (PU3NYECKUX
3HAHUM OMpEeNeIIo XapakTep W OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B
chepe PHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOJTYYEHUSI HOBBIX MaTEpHUaJOB
C 3aJaHHBIMU CBOMCTBaMU M Jp. M3ydeHue (PU3MKM BHOCHUT OCHOBHOM BKJIaJ B
dbopMUpOBaHHUE E€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpa ydalluxcs, B (OpMHUpOBaHUE
YMEHHUI NPUMEHSATh HAYYHBIA METOJ IO3HAHUS MPU BBITOTHEHUH HMH Y4EOHBIX
HUCCIIEIOBAHUIA.

B ocHOBy kypca (u3MKu CpelHEHl MIKOJIBI TOJIOXKEH P UACH, KOTOPhIE MOXKHO
paccMaTpHUBaTh Kak MPUHIIUIBI €70 TOCTPOCHHS.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEW Kypc SBISAETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJECPKUT MaTepHall M3 BCEX pas3lieNioB (DU3WKH, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3HUKHU.

Hoesa zenepanuzayuu. B cooTBETCTBUM C HEM MaTepuai Kypca pu3nku o0beAMHEH
BOKpyr ¢usuueckux Teopud. Beaymmm B Kypce sBusiercss (popMupoBaHue
MPEJICTABIICHUIN O CTPYKTYPHBIX YPOBHSX MAaT€pUHU, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanmnzanusi Mpeanosiara€tT MCIOJIb30BAHUE
TYMaHUTApHOTO TOTEHIMAada (PU3NYECKON HAyKH, OCMBICIICHUE CBS3U Pa3BUTHUS
bu3uKN C pa3BUTHEM OOIIECTBa, a TaKXKe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU TIpoOIeMamMu.

Hoea npuxnaonou wnanpaenennocmu. Kypc ¢usuku yriayOoa€HHOTO YpOBHS
IpEeANoJiaraeT 3HAKOMCTBO C UIIMPOKMM KPYrOM TEXHHUYECKUX M TEXHOJIOTMYECKHUX
MPUWIOKECHUN M3YYEHHBIX TEOPUH W 3aKOHOB. [Ipm 3TOM paccmaTpuBarOTCsS Ha YPOBHE
oOIIUX MPEeJCTABICHUN U COBPEMEHHbBIC TEXHUYECKUE YCTPONCTBA U TEXHOJIOTHH.

Hoesn 3Kk0102u3ayuu peann3yeTcs IOCPEICTBOM BBEIECHUS JIEMEHTOB COAEPKaHHUS,
MOCBAIMIEHHBIX JKOJOTHYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXJACHHUs MpoOjeM parioHaIbHOTO
IPUPOAOIIONB30BAHUS U SKOJOTUYECKON O€30MacHOCTH.

OcBoeHME CcOJIepKaHUsI TPOrpaMMBbl JIOHKHO OBITh TMOCTPOCHO HA MPHUHIIMIAX
CUCTEMHO-JICATeIbHOCTHOTO moaxona. Jns ¢usukm peanuzanus STUX TMPUHIIAIIOB
0asupyeTcss Ha WCIOJIb30BAHUU CAaMOCTOSATEIHLHOTO DJKCIEPUMEHTAa KaK IOCTOSTHHO
AeicTByolero ¢pakropa yueOHOro mporecca.

Jna yenybnénnoeo ypoeHs — 3mo cucmema camocCmosmenbHO20 YUeHU4ecKo2o
IKCNEPUMEHMA, BKII0UAuie20 (HpoHmanbhvlie yuienuuecKue Onvlmvl Npu U3yyeHuu



HO6020 Mamepuana, 1abopamopHvle pabomel u pabomel npakmuxyma. Ilpu smom
B03MOJMCHbL 084 Cnocoba peanuzayuu Qusuyeckoco npakmuxyma. B nepeom cnyuae
npaxkmukym npogooumcs oo 6 kounye 10 u 11 xnaccos, 1ubo nocne nepsoco u 6mopozo
HOJY200Ull 8 KANXCOOM U3 IMUX K1accos. Bmopoii cnocob — smo unmezpayus pabom
NPAKmMuKyma 6 cucmemy 1abopamopHvix pabdom, Komopbvle NpoeoOsAmcs 6 npoyecce
usyyenus pasdena (memwl). Ilpu smom nod pabomamu npakmukyma NOHUMAEMCs
CamMoCmoamenbHoe UCCIe008anue, KOmopoe npo8ooUmcst o pyKogooCme) C8EPHYmozo,
0000w EHNH020 8Uda be3 NOULa2o80l UHCMPYKYULU.

B mporpamme cucreMa y4e€HHYECKOTO 3KCIEpPUMEHTa, J1a0OpaTOpHBIX padboT U
NpaKkTUKyMa MpEeJCTaBlIeHA €IMHBIM IepeyHeM. BblOop TemaTwku s 3TUX BHJIOB
YUEHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS YYaCTHUKAMU 0Opa30BaTEIbLHOTO
mpolecca HMCXOAS W3 OCOOEHHOCTEM MOYPOUHOIO IUIAHUPOBAHUSI M OCHAILEHUS
kabunera Qusuku. [Ipu sToM oOecrieunBaeTcs OBJAJIEHUE O0YUYAIOIIMMUCST YMEHUSIMU
OPOBOJUTH TIPSIMbIE M KOCBEHHBIE HM3MEPEHHUs, HCCICAOBAHUS 3aBHUCHUMOCTEN
(GU3NYECKUX BETUYHH M IIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIIOKCHHBIX THITIOTE3.

Bonbioe BHUMaHWE yAEIIeTCS PEIICHUI0 pacu€THRIX U KaYeCTBEHHBIX 3aaad. [Ipu
ATOM JIJIsl pacu€THBIX 3a]1a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4Ml C SBHO 3a/IaHHOU U Hes18HO
3a0annoti (HU3NUECKON MOMEINBIO, TO3BOJISIONINE NMPUMEHATh H3yYEHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJIHOTO paslena Kypca, TaK U HHTETPUPYsS NPUMEHEHHE
3HAHUH U3 pa3HBIX pa3zienoB. st KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCS 3aaHUS
Ha OOBACHEHHE / TpelicKa3aHue MPOTEKaHUd (PU3MUECKHX SIBICHHM M TPOIECCOB B
OKpYXarole >Ku3HU, TpeOyronme BhIOOpa (U3MYECKON MOJEnu Il CHUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBaHusmu OI'OC COO k marepuasbHO-TEXHHUYECKOMY
obecrnieyeHn0 y4eOHOro npoiecca Kypc Qu3uku yriayoJ€HHOro u 0a30BOTO YPOBHS B
CpEIHEeH IIKOJIe TOJDKEH U3y4aThCs B YCJIOBHUSAX MPeIMeTHOro kaduHera. B kabunere
Gu3UKK JOMKHO OBITH HEOOXOIMMOE JIA0OPATOPHOE OOOPYIOBAHUE JIJISi BBITIOJHEHUS
YKa3aHHBIX B MPOrpaMME YYEHHYECKUX OIBITOB, JA0OPATOPHBIX paboT u pabdoT
IPAKTUKyMa, a TaKKe JIEMOHCTPAIIMOHHOE 000pYI0BaHKE.

JlemoHCTpannonHoe obopyaoBanue GopMUpyeTcss B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIHOM JIOCTaTOYHOCTH U OOECIeYMBaeT IIOCTAHOBKY TIEPEYUCICHHBIX B
nporpamMme KIJIFOYEBBIX JIEMOHCTPAIM JUIsl WCCIEAOBAHMS W3Y4YaeMbIX SIBICHUN U
MPOIIECCOB, OMIMMPUYECKUX H  (PYHIAMCHTAIBHBIX 3aKOHOB, WX TEXHUYCCKUX
IIPUMEHEHU.

JlabopatopHoe  00OpyJIOBaHHME [JII  YYCHUYECKUX IMPAKTHUYECKUX  pabdoT
dbopmupyeTcs B BUAE TEMAaTUIECKUX KOMIUIEKTOB M 00€CTIeunBaeTCsl B pacuére OHOTO
KOMIUIEKTa Ha JBYX oOydJaromuxcs. TemaTudeckue KOMIUIEKTHI J1abopaTopHOTO
000pyI0BaHUS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM UCITOJIb30BAHUHU aHAJIOTOBBIX
U UQPPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEITHHBIX CHCTEM B BHJIC
1M poBBIX Ta0OpPATOPHUH.

OCHOBHBIMU LIETSIMU U3yUYeHUs (U3UKHU B 00111eM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHuEe WHTEpECa U CTPEMIICHHsI OOYJAIONINXCS K HAYYHOMY U3YYCHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

e pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJI€ TMO3HAHUS U (HOPMUPOBAHKE
MCCJIEI0OBATEIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHpoBaHME HAYYHOTO MHPOBO33PEHUSA KaK pe3yibTaTa H3y4eHHUs OCHOB
CTpOeHHUs MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;



e (QopMupoBaHue yMEHUN OOBACHATH SIBJICHUS C MCIOJb30BaHUEM (DUINYECKUX
3HAHWI W HAyYHBIX JI0KA3aTEIbCTB,;

e (dopmupoBaHHE TPEACTABICHUNA O POIM (GUBMKU JJIA PaA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA,

e pazeumue npedCmasieHull 0 803MONCHbIX cqhepax 6yoyuel npogpeccuoHanbHol
0esimelbHOCMU, C8A3AHHBIX C (PUBUKOU, NOO2OMOBKA K OdlbHeliuemy 00yueHuro 8
9MOM HANpasieHuu.

JlocTikeHrne HSTHX 1elied O0eCreyrMBaeTcs pEeIIeHUEM CIEAYIONIMX 3a1ad B
npoliecce M3yYeHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHUCTEMBbI 3HAHUN 00 OOMMX (QHUIUUYECKHX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHsX, BKIOYAs  MEXAaHWKY,  MOJIEKYJSIpHYIO  (DU3HKY,
ANIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHuE YMEHHI TPUMEHSITH TCOPETUYCCKHE 3HAHUS ISl OOBSICHCHUS
Gu3NYeCKUX SBICHUN B MPHUPOAC W JJIS MPUHATHS TPAKTUUCCKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

e OCBOEHHE CIOCOOOB pEIICHUs PA3NIUYHBIX 3a/1a4 C SIBHO 3a/laHHON (hU3MUYECKOil
MOJIENbIO, 3a]a4, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/1aHHE (PU3NUYECKOU
MOJIENI, aJeKBAaTHOM YCIOBHUSM 3aJa4d, B TOM 4YHUCJE 3aJad HHXKXEHEPHOIrO
XapakTepa;

® [IOHMMaHWE (PU3MYECKUX OCHOB U MPUHIIUIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEY;

e OBJIQJICHUE METOJAMH CAMOCTOSITEIBHOIO IUIAHMPOBAHUA W  MPOBEACHUS
(GU3MYECKUX OKCIEPUMEHTOB, aHalW3a MW HWHTEPHpeTaud HWHPOPMAIINH,
ONpeaeeHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

e CO3/aHHE YCJIOBUM [UJII pa3BUTUS YMEHUW MPOEKTHO-UCCIEA0BATENIbCKOM,
TBOPYECKOM JIESTEIIbHOCTH;

e pazeumue unmepeca K cghepam npogheccuoHanrbHou 0esimenbHOCMU, C8A3AHHOU C
Gusuxoi.

B cootBerctBun ¢ tpedoBanusimu @I'OC COO yrnyOnéHHBIN ypOBEHb HU3YyUCHHUS
yueOHoro npeamera «@u3nkay Ha YpOBHE CpeIHEro 001Iero oopa3oBaHus BHIOUPAETCS
oOy4JaronMMucs, MIAHUPYIOUIUMU OPOJOJDKEHHE O00pa30BaHUs IO CIELHAIBHOCTIM
(U3UKO-TEXHUYECKOTO TIPOQuIIs.

VY4eOHbIM MJIaHOM MPEAYCMOTPEHO U3yueHue Gpusznuku B o0bEMe 340 y 3a 1Ba roga
o0yueHnus: 5 4 B Henenmo B 10 u 11 kimaccax.

Ha 06a3oBoM ypoBHE 00IIee YMCIO0 YacoB, PEKOMEHIOBAHHBIX IS H3yUYCHHUS
¢usukm, — 136 gacos: B 10 kiacce — 68 vacoB (2 yaca B Hezenio), B 11 kiacce — 68 wacoB
(2 yaca B HezEIIO).

B nporpamme 1o ¢usrke kaxaoro Kiacca npeaaaracTcs pe3epB BpeMeHH, OTBOAMMBINA Ha
BApUATUBHYIO YacTh MPOTPAMMBI, COACpKaHWE KOTOpPOMl (QopMuUpyeTcs ydacTHUKAMU
00pa30BaTeIbHOrO Mpolecca.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«PU3UKA» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yqeﬁnoro nmpeamerTa «Pus3uka» Ha YpPoBHE CPEAHET O oﬁmero Oﬁpa3OBaHl/lﬂ
JOJIZKHO o0ecrnevyuThb HOCTH/KCHHUE CJICAYIOIHUX JUYHOCTHBIX, METANIPEAMETHLIX H
NMPEAMETHBIX Oﬁpa30BaTeJIbelX pe3yJabTaToB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO npeaMera «Du3nka» TOKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOU
BHYTPEHHEW MO3ULHAEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTALWN, MO3UTUBHBIX
BHYTPEHHUX YOCKIICHUN, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
00l11IecTBa, PACIIUPEHUE KUZHEHHOTO OMbITA W OMNbITa ACATEILHOCTH B MPOLIECCE
peanu3alui OCHOBHBIX HAMNPABICHUN BOCIUTATEIIBHOW NEATEIIBHOCTH, B TOM YHUCJIE B
YacTH:

1) rpaskIaHCKOT0 BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TO3UIMU  OOYyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKUX U IEMOKPATUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEILHOCTh B MHTEpPECaxX Ipa)kJaHCKOro OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUU B 00pa30BaTEIbHON OpraHu3alluu;

YMEHHE B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBUM C HUX
GYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JI€ATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UIEHTUIHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOILIEHHE K TOCYyAapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSM POCCUNCKUX
YUEHBIX B 007aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBECHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U PUHUMATh OCO3HAHHBIEC PEIICHUS, OPUECHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOT0;
OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIFOUasi 3CTETUKY HayYHOTO TBOPUYECTBA, IIPUCYIIETO
du3nueckoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpeC K pas3IuyHbiM cdepaM MpodeCCUOHATIBHONW JEATeTbHOCTU, B TOM YHCIIC
CBSA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpLIATh OCO3HAHHBINA BHIOOP Oymyuiei
npodeCcCuu U peam30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOPa30BaHMIO B 00J1aCTH (DU3UKHU Ha
MNPOTSKECHUU BCEU KU3HU;

6) 3K0JIOrHYecKOro BOCIIMTAHHUSI:

c(hOpPMHUPOBAHHOCTh IKOJIOTHYECKON KYyJIbTYphl, OCO3HAHHE TJI00aJIbHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBICHUE JCHCTBUM B OKpPYXKAIOIIEH cpe/ie HAa OCHOBE 3HAHUS
1esel yCTOMYMBOro pa3BUTHUS YEJIOBEUECTBA;



pacUIMpeHHUe OMbITa JEATENbHOCTH SKOJOTUYECKON HAaNpaBI€HHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 (DU3UKE;

7) HEeHHOCTH HAYYHOTO TO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKH;

OCO3HaHHUE IEHHOCTHU HAYYHOH e TEIIbHOCTH, TOTOBHOCTH B MPOIIECCe U3YUCHUS (DU3UKU
OCYULIECTBJIATh MPOEKTHYIO U UCCIEN0BATEIbCKYIO NEATEIbHOCTh WHJMBHUIYAIbHO U B

rpymrie.

B mpornecce AOCTHKEHUS! TIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI 10 (PU3HKE
Ui YPOBHsSI CpelnHero oOmiero oOpa3oBaHHs y OOy4YalOIIMXCS COBEPIICHCTBYETCS
HSMOLIMOHABHBIN UHTEIIEKT, IPEANOoaralomuil choOpMUPOBAHHOCTD:
® CaMOCO3HaHUS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSTHHE, BUJIETh HATIPABJICHHUS Pa3BUTHS COOCTBEHHOI SMOIMOHATBHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;
® CaMOpErylIHpOBaHHs, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ IIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATBHCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;
e BHYTPEHHEH MOTHUBAIMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JIOCTH)KEHUIO 1€ U
yclexy, ONTUMHU3M, WHUIUATUBHOCTh, YMEHHE JIE€WCTBOBATh, UCXOMASl U3 CBOUX
BO3MOKHOCTEH;
® DHMMATHH, BKJIIOYAIONMIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBFHOE COCTOSIHHE
APYTUX, YYUTHIBATh €ro TMPHU OCYLIECTBICHUW OOIIEHHUS, CIOCOOHOCTH K
COUYBCTBHIO M COMIEPEIKUBAHUIO;
® COIMANBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C
APYTUMHU JHOABMHU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

METAINPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue AeiicTBUA:

CaMOCTOSTENbHO (POPMYIUPOBATh M AKTyaJIU3UPOBATH MPOOJIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

OIIPCACIIATE LCIIN ACATCIbHOCTH, 3aaBaTh IIaPpaMCTPhI U KPUTCPHUH UX NOCTHIKCHHUA,
BBISIBJISITH  3aKOHOMEPHOCTH W TPOTUBOPEUYUST B paccMaTpuBaeMbIX (U3MUECKUX
SABJICHUAX,

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMCIOIIUXCS MaTePHATbHBIX
Y HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTDH KOppeKTI/IBBI B JCATCIBHOCTDh, OLICHUBATh COOTBCTCTBHC pGSYJ'IBTaTOB oeiIsMm,
OOCHHBATL PUCKHU HOCJ'ICI[CTBI/II\/JI ACATCIBbHOCTH,

KOOPpAWMHHUPOBATE MW BLIIIOJIHATH pa60Ty B YCJ'IOBI/IHX pCajIbHOI O, BI/IpTyaJ'IBHOFO n
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,

Pa3BUBATb KPCATHBHOC MBIIIJIICHHUC ITPH PCIICHUHN ) KU3HCHHBIX HpO6J’I€M.

ba3oBble ucciienoBarebCKe 1eHCTBUSI.

BJIAJACTH HaquOfI TepMHHOHOFHeﬁ, KIIFOYEBBIMU ITOHATUAMHU U MCTOJaMHU (1)H3PI‘-I€CI(OI7I
HaYKH;

BJIaJICTh HAaBBIKAMH y4eOHO-HCCIICIOBATEIBCKON 1 MPOSKTHOMN JNEATEILHOCTH B 00JIaCTH
(U3HMKH, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METO/I0B PEIICHUS
3a/1a4 U3HYECKOTO COJICPIKaHMSI, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B ITO3HAHHMSI,



OCYUIECTBJISATh PA3JIMYHbIE BUbI JIEITEIBHOCTH IO MOJYYEHHUIO HOBOT'O 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YU€OHBIX CUTYAIUsIX, B
TOM YHCJIE MIPHU CO3JJaHUH YI€OHBIX POEKTOB B 001aCTH (DU3UKH;

BBISIBIIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3M W AKTYaJM3UpPOBATh 3a7ady, BbIABUIATb
TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JIJISl JJOKA3aTeIbCTBA CBOMX YTBEP KICHHI,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

AHAIM3UPOBATh IMOJIYYCHHBIE B XOJE PEIICHUS 33aJaud pPe3yJbTaTbl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;
CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTEIbHOM JIEATETbHOCTH, B
TOM YHUCIIE TIPU U3YyUYEHUHU (DUBUKY;

JIaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATH MPUOOPETEHHBIHN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTUUECKYIO 00JIaCTh KU3HENECATEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, NTPEIaraTh OPUTHHAIIBHBIE MOAXObI U PELICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ nndopmanueii:

BJIa/I€Th HaBBIKAMH MOJIY4YeHUs] MHPOpMaMK (PU3NUIECKOTO COIEPKAHUS U3 HCTOUHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH IOWUCK, AHAIN3, CUCTEMATU3aLUI0 U
UHTEPIPETALNIO HHPOPMAIIUK PA3TUYHBIX BUOB U (OPM MPEACTABICHHUS;

OLIEHUBATH IOCTOBEPHOCTh MHPOPMALINY;

UCIIOJIb30BaTh CpeJCTBa WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 33/1a4 C COOIIOIEHUEM
TpeOOBAHUI SPrOHOMUKH, TEXHUKHA OE€30MaCHOCTH, THUTHEHBI, pPECypcocOepexeHuUs,
MPABOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30I1aCHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOrO COJEpKaHUS B pa3IMYHBIX (opMaTrax C y4EeTOM
Ha3HaueHUs HMHPOpPMAlMU U LENEBOM ayJIUTOPHUH, BBIOWpas ONTUMAJbHYIO (OpMy
IPEICTABIICHNS U BU3yaJIN3al[1u.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

Oo0mennue:

OCYIIECTBIATH OOIIEHNE HA YpoKaX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacno3HaBaTh MPEANOCHIIKYA KOHMDIUKTHBIX CUTYAllU U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHMS C MCIOJIB30BAHUEM SA3BIKOBBIX
CpPEICTB.

CoBMecTHas1 1eATEJIbHOCTD:

NOHUMAaTh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOThI;
BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C y4E€TOM OOUIMX UHTEPECOB, U
BO3MOXHOCTEH KaK/10T0 WieHa KOJIJIEKTHBA;

OPUHUMATh LEIM COBMECTHOM JI€ATeNbHOCTH, OPraHU30BbIBATH W KOOPJIAWHUPOBATH
JNEUCTBHUS 110 €€ JOCTUKECHUIO: COCTABIIATH IUIAH IEUCTBUM, pACHIPEAEIATH POJIU C YUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKAOTO YHYACTHUKA KOMaH bl B OO pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJiaraTh HOBbIE NPOEKTHI, OLIEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE TOBEJACHUE B PA3JIMYHBIX CUTYaIUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHULIUATHBHBIM.

PeryisiTuBHbBIE YHUBepCcaJIbHble y4eOHbIe 1eiicTBUS

Camoopranusamnus:



CaMOCTOSTENIbHO OCYIIECTBISATh MO3HABATEIBHYIO JNEATEIbHOCTh B 001acTH (U3HKU U
ACTPOHOMUH, BBISBJISATH IPOOIEMBI, CTABUTH U (HOPMYIMPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEIIBHO COCTABIIATH IUIAH PELICHHS PACUETHBIX M KAYECTBEHHBIX 3a/]1a4, IJ1aH
BBITIOJTHEHHSI MTPAKTUUECKONH pabOThl C YyUETOM HUMEIOLINXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEATIOYTECHHN;

JlaBaTh OLICHKY HOBBIM CUTYallWsIM;

pacIMpsTh paMKHi y4eOHOTO IIPEeIMETa HAa OCHOBE JIMUHBIX MTPEITOYTEHUH;

Jie1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO SPYIUIMU B 00JaCTH (UBUKH,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa30BATENIbHBIN U KYJIBTYPHBIN YPOBEHD.
CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIAM;

BJIaJIETh HAaBBIKAMU TIO3HABATENLHOM peQIIEKCMM KaK OCO3HAHMUS COBEpPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BATh MPUEMBI pedIIeKCUH JUTsl OIICHKU CUTYaIlNH, BEIOOpA BEPHOTO PEIICHUS;
OLICHUBATh PUCKU U CBOCBPEMEHHO ITPUHUMATH PEIICHUS MO0 UX CHUKEHHUIO;

MIPUHUMATH MOTHUBBI U apPTYMEHTHI APYTHUX MPH aHATU3€E PE3YIbTATOB JCATEILHOCTH.
IIpunsaTHe ceds U APYTrUX:

MpUHUMATH ce0sl, MOHUMAas CBOM HEIOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIU3E PE3YJIbTATOB JEATEIbHOCTH;
PU3HABATH CBOE MPABO M MPABO JPYTUX HA OIIHOKY.

INPEIMETHBIE PE3YJIbTATDBI

B nporiecce uzyuenus kypca Gusuku yriryosieHHoro yposHs B 10 kiacce oOydaromnuiics
HAYYUTCS:

NOHUMAmMb pPOAb  QU3UKU 8 IKOHOMUYECKOU, MEXHOIO0SUYECKOU, IKO0JI02UUECKOl,
COYUANbHOU U IMUYECKOU cqhepax OesimeNbHOCMU Yelo8eKd, POilb U Mecmo (QU3UKU 8
COBPEMEHHOT HAYYHOU KapmuHe MUupa, 3HayeHue onucameibHou, Cucmemamusupyrouetl,
O00BACHUMENLHOU U NPOCHOCMUYECKOU (YHKYUL Qu3uU4eckol meopuu — MeXaHUuKu,
MOJEKYNAPHOU PUIUKU U MEPMOOUHAMUKU, POTIb PUUYECKOU meopul 8 Popmuposanuu
npedcmasieHull 0 puzuieckou Kapmure Mupa,

pasnuyaTh yCIOBUS IPUMEHHUMOCTH MOJICICH (DU3UIECKUX TE U MPOIIECCOB (SIBJICHUI):
WHEpIMAIbHAS CHCTEMa OTCYEeTa, aOCONIOTHO TBEPJOE TEJo, MarepuaibHas TOYKa,
PaBHOYCKOPEHHOE JBUXKEHHE, CBOOOJIHOE MaJieHue, aOCOMIOTHO yrpyras aedopmMaius,
aOCOJIIOTHO YIIPYToe ¥ a0COIFOTHO HEYIPYTO€ CTOJKHOBEHUS, MOJICIIH Ta3a, KUIAKOCTH U
TBEPAOro (KPUCTAUTMUECKOT0) Teia, WACATBbHBIN Tra3, TOUYCYHBIM 3apsj, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh yCioBHsS (TpaHMIBI, O0JACTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMATh BceoOmui xapaktep (QyHIaMEHTaIbHBIX 3aKOHOB W OTPAaHUYCHHOCTH
WCIIOJIH30BaHUS YACTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBICHITH MEXaHUYECKUE TIPOIIECCHI U SIBJICHUS, HCTIONB3Ysl OCHOBHBIC
MOJIO)KCHUSI W 3aKOHBI MEXaHWKH (OTHOCHTEIIBHOCTh MEXaHWYECKOTO JBIIKCHUS,
GopMyIIbI KHHEMATUKH PaBHOYCKOPEHHOTO IIBKEHHS, MpeoOpasoBanus [amwmes s
CKOPOCTH M TIepeMEIeHUs, 3aKOHbI HBI0OTOHA, MPUHIMIT OTHOCUTENILHOCTH | anmies,
3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHBI COXpAaHEHHS UMITYJIbCa M MEXaHMYECKON SHEPTHUH,



CBSA3b pabOThl CHJIBI C MU3MEHEHHMEM MEXAaHWYECKOM JHEpPIruH, YCIOBUS PaBHOBECHUS
TBEPAOrO0 Tejla), MNPHU 3TOM HCHOJIb30BaTh MATEMAaTUYECKOE BBIPAXKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (PU3UUECKHX 3aKOHOB: MpeobOpazoBanuil ["amues,
BTOPOTO U TPETHErO 3aKOHOB HbIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIbCA U MEXAaHUYECKOU
OHEPI'uH, 3aKOHA BCEMUPHOTO TATOTCHMUS;

aHAJIM3UPOBATh U OOBACHSATH TEIIOBBIE MPOIECCH U SIBJICHUS, HCIOIb3ysI OCHOBHBIC
MOJIOKEHUST MOJICKYJIIPHO-KMHETUYECKON TEOPUHM M 3aKOHBI MOJIEKYJSIPHOW (PU3MKHU U
TEPMOJIMHAMUKHU (CBSI3b JIABJICHHUS UI€AIbHOTO ra3a co CpeiHEN KHHETUYECKOM sHEprren
TEIJIOBOTO JBWKEHUS M KOHIEHTPALMEW €T0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BELIECTBA CO
CpeAHEN KMHETHYECKON SHEPruel TEIJIOBOTO JBUKEHHUS €ro YacTHIl, CBA3b IABJICHUS
UICANBHOTO Ta3a C KOHIIEHTPAMEW MOJIEKYJl M €ro TEMIEPAaTypoi, YypaBHEHHE
MenneneeBa—KnamneipoHna, nepBblii 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAHEHUS YJHEPTUH
B TEIUTOBBIX MPOLECCAX ), IPX ITOM UCIOJIb30BaTh MATEMATUYECKOE BHIPAXKEHUE 3aKOHOB,
YKa3bIBaTh YCIOBHs NPUMEHMMOCTH ypaBHeHUsI MeHneneeBa—Knanenpona;
AHATUZUPOBAMb U OOBACHAMb INEKMPUUECKUE ABLEHUS, UCNONb3YS OCHOBHbIE NOJIONHCEHUS
U 3aKOHbL INEKMPOOUHAMUKY (3AKOH COXPAHEHUs] DNeKMPUUecKoeo 3apaoa, sakon Kynona,
NOMEHYUATbHOCHb 91EeKMPOCMaAmMu4ecKo20 noJs, NpUHYUN  CYnepnosuyuu
NEKMPUYECKUX NOJIeU, NPU SMOM YKA3bl8Asl Y CA08UsL npumeHumocmu 3akona Kynona, a
makice NPAKmuyecky axiCHvle COOmMHoueHus: 3akonvt Oma 0 yyacmka yenu u OJis
3AMKHYMOU 31eKmpuyeckou yenu, 3akot [coyna—/lenya, npasunra Kupxeoga, 3axonul
dDapades 015 s1eKkmpouU3a);

ONHUCHIBaTh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, UCIIONb3Yysl BEJIUYMHBI: IEpEMEIICHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEN, CUIa, MOMEHT CHUJIbI, 1aBJIICHUE,
NOTEHIUAIbHAS SHEPTHUsl, KHHETUYECKAsl SHEPTUsl, MEXaHUYECKas SHEPTusl, paboTa CUJIbL,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHJa TSKECTH, CHJIA YIPYTOCTH, CHJIA TPEHMUS,
MOIIIHOCTb, SHEPTHUS B3aUMOCICTBUS Tena ¢ 3emiieid BOIN3U €€ TOBEPXHOCTH, IHEPTUs
ynpyroi aedopMaivu Mpy>KUHbI, KOJUYECTBO TEIJIOTHI, A0COIOTHAS TEMIIEpaTypa Tela,
paboTa B TEpMOJIMHAMUKE, BHYTPEHHSI SHEPTUS UACATLHOTO OJJHOATOMHOIO ra3a, padora
UJEaNbHOIO0 Ta3a, OTHOCHUTENbHAs BIAXKHOCTH BO3AyXa, KOAQ(UIMEHT MOJE3HOrOo
NEUCTBUS WICAIBHOIO TEIUIOBOTO ABUTATENS; JJEKTPUUECKOE TOJIE, HANPSHKEHHOCTH
ANEKTPUYECKOTO TOJIS, HANPSHKEHHOCTH MOJII TOYEYHOTO 3apsi/ia Ui 3apsyKEHHOTO 11apa
B BakKyyM€ M B JUDJIEKTPHUKE, IOTEHLIMAI 3JIEKTPOCTATUYECKOIO IOJIA, Pa3HOCThb
NOTEHIMAJIOB, 3JIEKTPOABWXKYILAS CUJIa, CHJA TOKA, HAIPSHKEHUE, MOIIHOCTh TOKA,
JJIEKTPUYECKAsA €MKOCTh IIIOCKOIO0 KOHJIEHCATOpa, CONPOTMBIICHUE YYacTKa LENH C
[IOCJEAOBATEIbHBIM W IIAPAJUICNIbHBIM ~ COCIMHEHUEM  PE3UCTOPOB,  DHEPrus
AIEKTPAYECKOTO I0JIsI KOHAEHCATOPA;

OOBSACHITH OCOOEHHOCTH MPOTEKAHUST (PU3NUECKHUX SIBJICHUI: MEXaHUYECKOE JIBIKCHHE,
TEIJIOBOE JBUYKEHUE YaCTHI] BEIIECTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE JBUKEHUE,
muddys3usi, UcCrapeHue, KUIEHHE W KOHJEHCAlMsl, IUIaBIEHUE W KpUCTaJUIM3allMs,
HaIlPaBJICHHOCTh  TEIUIONEpPENayd, dBJEKTPU3alMs  Tell, SKBHUIIOTEHUUAJIbHOCTb
IIOBEPXHOCTH 3aPsKEHHOTO ITPOBOIHUKA,

MPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEIMYMHBI OT APYTOd C
HCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHUH, IpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yNIbTAThl MOJIYYECHHON 3aBUCHUMOCTH (M3MYECKHUX BEJIMYUH B BHJIE
rpadUKoB ¢ y4eToM aOCOJIIOTHBIX MOTPEIIHOCTeH H3MEPEHH, AeNaTh BBIBOABI IO
pe3yJbTaTam UCCIEAOBAHNUS;



IPOBOJUTh KOCBEHHbIE H3MEPEHHs (U3MYECKUX BEJIMYMH, MpPU ITOM BBIOMpATh
ONTUMAJIbHBIA METOJI M3MEPEHMs, OILEHUBATh aOCOJIOTHbIE UM OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHMUIA;

npoeooUmMs  ONbIMbl N0  NPOBEPKe  NPEOJIONCEHHOU  2UNOmesbl:  NIAHUPOBANb
9KCNepuUMeHm, cooupams IKCNEPUMEHMANLHYIO YCMAHOBKY, AHATUSUPOBAMNb NOTYYEHHbLE
pe3yivmamvl U 0e1ams 861800 0 CIAMyce NPeOdlOHCEHHOU 2UNOMESbl,

coOmroIaTh TpaBmwiIa OE30MacHOTO TPy/Aa IPH MPOBEACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIEIOBATEIbCKON M IMPOEKTHOM
JESITEIPHOCTH C HCIOJb30BAHUEM H3MEPUTENIbHBIX YCTPOUCTB U J1a0OPaTOpPHOTrO
o0opyI0BaHuUS;

penaTh pacyeTHBIE 3a/1a4M C SIBHO 33JIaHHOUN U Hes8HO 3a0aHHOU PU3NYECKON MOJEIIBIO:
HAa OCHOBAaHMU aHAJIM3a YCJIOBHUA OOOCHOBBIBaTH BBIOOp (DU3HUECKON MOJIENH,
OTBEYAIONICH TPEeOOBAHMAM 3a7a4d, TIPUMEHAITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAaThl (PU3MUECKUX TEOPUM MpPH MCIOJIB30BAHUM MATEMATHYECKUX METOJIOB
pelieHust 3ajad, MPOBOAWTH pacyeThl HA OCHOBAHUM HWMEIOIIMXCS JaHHBIX,
aHaJM3UPOBATh PE3YJIbTATHI U KOPPEKTUPOBATH METOABI PEIICHUS C YIETOM IMOTYYEHHBIX
pE3yIbTATOB;

penaTh Ka4eCTBEHHBIE 3aJ]auM, TpeOyIolue MPUMEHEHUS 3HAaHUN U3 pa3HbIX pa3JesioB
Kypca (U3UKH, a TakKe HHTETpaliu 3HAHUW W3 JPYrUX MPEIMETOB €CTECTBEHHO-
HAy4YHOTr'O LHKJA: BBICTPAUBATh JIOTHUYECKYIO IIEMOYKY PACCYKIECHUIN C UCIIOJIb30BAHUEM
U3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN 1 PU3NUYECKUX SBIICHUN;

HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS /111 OOBSICHEHHS] OCHOBHBIX MPUHIIMIIOB PaObOThI
M3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKHUX MPOIECCOB;
MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKl, B OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpa, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM U MMPOU3BOICTBEHHOM JIESITEILHOCTH
YeJIoBeKa, CBSI3aHHOM C (UBMYECKMMHU TIpollecCaMU, C TO3UIMI IKOJIOTUYECKOU
0€30MacHOCTH, TPEJCTABICHUN O PAIMOHAIBHOM MPUPOJONOIB30BAHUM, a TaKkKe
Pa3syMHOM MCIIOJIb30BaHUM JOCTHKCHUM HAYKH M TEXHOJOTMH Uil JajJbHEHIIEro
Pa3BUTHS YE€JIOBEYECKOTO O0IIECTBA;

MPUMEHSTh PA3IMYHbIE CIOCOOBI Pab0THI ¢ MHPOpMALIUEH PUINIECKOTO COAECPHKAHUS C
WCIIOIB30BAHUEM  COBPEMEHHBIX  MH(MOPMAIMOHHBIX  TEXHOJIOTWM, TIPU  ITOM
HCIIOJ30BaTh COBPEMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH ISl IOUCKA, TTepepadoTKU
U TIPEBSBICHUS YUeOHOU W HAyYHO-TIOMYJIIPHON MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U
UHTEpIpeTaluu WHPOpMaIMK, MOJYYSeHHON U3 Pa3IMYHBIX UCTOUHMKOB, KPUTUUECKHU
aHaJIM3UPOBaTh MOJy4aeMyl0 WH(OpPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE MMEIOITUXCS 3HAHUM, TaK U HAa OCHOBE aHaJIM3a UCTOYHUKA WH(pOpMaIny;
MPOSIBJISITh  OPraHU3AllMOHHBIE U [MO3HABATEJbHBIE YMEHHUSI CaMOCTOSITEIBHOTO
MpPUOOPETEeHNsT HOBBIX 3HAHWW B TMIPOIECCE BBIMIOJIHEHUS TMPOCKTHBIX M Yy4eOHO-
MCCIIEI0OBATENbCKUX PadoT;

paboTaTth B TPYIIE C HWCIOJHCHHEM Da3JIMYHBIX COIMAIBHBIX POJICH, IMIAaHUPOBATH
paboTy TpYIIbI, PAIMOHAIBHO paCHpeNesaTh JACSITENIbHOCTh B HECTaHIAPTHBIX
CUTyallMsX, OILEHUWBATh BKJAJ KaXKJIOIO0 W3 YYACTHUKOB TPYIIBl B PEIICHUE
paccMaTpuBaeMoi MpoOJIeMBbI;

OpOSABISTH MOTHUBALMIO K  Oyaymed npodeccHoHambHOM — IeATeNTbHOCTH 110
CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIS.



B npouiecce nzydenus kypca ¢puzuku yriyoiaeHHoro ypoBHs B 11 kiacce oOydaromuiics
HAY4YUTCH:

MOHUMATD POJIb (PU3UKH B IKOHOMUYECKOU, TEXHOJIOTUIECKON, COITUANBHOMN U 3TUYECKOM
chepax IeATEIBHOCTH YENOBEKa, POJb M MECTO (M3MKH B COBPEMEHHOW HAy4YHOMN
KapTUHE MHpPA, POJb ACTPOHOMUM B TMPAKTHUECKOW JIEATEIBHOCTH YEJIOBEKA H
JanbHENIIeM Hay4YHO-TEXHHUYECKOM pa3BUTHH, 3HAYCHHE OIHCATENBHOM,
CUCTEeMATHU3UPYIOMICH, OOBSICHUTENPHOW M MPOTHOCTUYECKON (YHKIMN (Quandeckon
TEOPUU — DIEKTPOAUHAMHUKH, CHEUUAIBHOM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poab ¢uznuecko Teopur B (HOPMHUPOBAHUM MPEACTaBICHUN O (Pu3nyeckoin
KapTUHE MHpa, MECTO (PU3NYECKOM KApTUHBI MUpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUAN O MIPUPOJIE;

pasnuyaTh yCIOBUS NPUMEHUMOCTH MoJieliel (PU3NYECKUX Tel U MPOIIECCOB (SIBJICHUI):
OJTHOPOJHOE 3JIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE IIOJIS, TapMOHUYECKHE
KoJeOaHusi, MaTEeMaTUYECKUH  MAATHHK, WACAIbHBIA  NPYKUHHBIA  MAasTHUK,
rapMOHUYECKHUE BOJIHBI, HJI€AJbHBIN KOJeOaTeNIbHbI KOHTYP, TOHKAs JHH3a, MOJENEH
aToma, aTOMHOTO Si7ipa U KBAHTOBOW MOJIENIN CBETA,

pa3nuyaTh ycioBUs (TpaHMLbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB,
NOHMMaTh BCEOOIIMH XapakTep (yHIAMEHTaJbHBIX 3aKOHOB U OIPAaHUYEHHOCTb
UCII0JIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH 3IJIEKTPOMArHUTHBIE MPOLECCHl W SBJICHUS, HCIOJB3YS
OCHOBHBIC IIOJIOKEHMSI M 3aKOHbl DJJEKTPOJAMHAMMKMA W CHELNUAIBHOW TEOpHUH
OTHOCUTEIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUUYECKOro 3apsaa, cuia Amiepa, cuia
JlopeHnia, 3aKOH DBJIEKTPOMArHUTHOM WHAYKIWM, npaBwio Jlenuna, cBa3p J/C
CaMOMHAYKIIMH B AJIEMEHTE JIEKTPUUECKON LIETIH CO CKOPOCThIO M3MEHEHUS CUJIbI TOKA,
MOCTYJIAThl CIIELIUAIBHON TEOPUU OTHOCUTENBHOCTH DUHIITEWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHl U SIBJICHUS, UCHOJb3YS MOJOXKEHUS
KBaHTOBOW (u3uku (ypaBHeHue OuHIITeNHHA Mg ¢GoTodddexTa, MepBblii U BTOPOM
noctynarsl bopa, MpUHIMI COOTHOIIEHHUSI HeompeneleHHocTe [ elizenOepra, 3aKOHbI
COXpaHEHUs 3apsAJ0BOTO W MAcCCOBOI'O UMCEI W DHEPIUU B SACPHBIX PEAKLHSX, 3aKOH
PaAMOAKTUBHOIO pacnana);

OTNUCHIBaTh (PU3NYECKUE MPOIIECCHl U SIBICHUS, UCIOJb3YS BEJIMUMHBL: HAINPSHKEHHOCTD
ANEKTPUYECKOTO NOJISA, MOTEHIMAN JIEKTPOCTATUYECKOTO IOJISI, PA3HOCTh IMOTEHIINAJIOB,
ANEKTPOABIIKYIIAS CUJIa, MHAYKLIMS MATHUTHOTO TOJISL, MATHUTHBIN MOTOK, CHjla AMIiepa,
MHIYKTUBHOCTD, JIEKTPOABUKYILAS CUJIa CAMOMHAYKLIMH, SHEPTUs MArHUTHOTO TOJIs
IPOBOJHUKA C TOKOM, PEJISITUBUCTCKUA HMMIYJIbC, TOJIHAS SHEPIHs, SHEPrUsl MOKOS
CBOOOJIHOIM YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIO W 3apsl sApa,
SHEPrUs CBSI3U Apa;

OOBSACHATH OCOOCHHOCTU MPOTEKAaHUsI (UIMYECKUX SBICHUN: DSJIEKTPOMArHUTHAS
MHAYKIHSI, CAMOUHAYKIIMSI, Pe30HAHC, HHTEp(epeHus BOJIH, AU(paKius, TUCTIEPCUs,
MOJIHOE BHYTpPEHHEE oTpaxkeHue, horosnekrpuyeckuii 3gdekt (pororddexr), anbda- u
Oera-pacmaasl saep, raMMa-u3ilydeHue sifaep, Gu3nyecKue MPUHLHUIBI CTIEKTPaTbHOTIO
aHaiu3a U paboThl J1a3epa;

ONpENENATh HAIPaBJICHUE WHAYKUWHA MAarHUTHOIO MOJS MPOBOJHHMKA C TOKOM, CHJIBI
Awmnepa u cunsl JIopeHna;

CTPOUTh M300paXEHUE, CO37aBaeMO€ IUIOCKMM 3€pKaJioM, TOHKOW JIMH30M, U
PacCUUTBHIBATH €70 XapaKTEPUCTUKU;

IPUMEHSTh OCHOBOINOJIArarIlINe ACTPOHOMUYECKUE TOHATHS, TEOPUH U 3aKOHBI JJIA
aHanu3a u o0bACHEHUS (PU3NYECKUX MPOLECCOB, MPOUCXOIAIINX B 3BE€3/1aX, B 3BE3/IHBIX



CHUCTEeMaX, B MEXKTaJIaAKTUYECKOU Cpejie; MBHKEHHUSI HEOCCHBIX TEJI, DBOJIIOIUU 3BE3] U
Bcenennoii;

MPOBOAUTH MCCJIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH C KCIOJIb30BAHUEM
MPSMBIX U3MEPEHUM, TIPH 3TOM KOHCTPYHPOBATHh YCTAHOBKY, (DUKCHPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHAEC TpadUKOB C YYETOM
aOCOJIOTHBIX ~ TIOTPEIIHOCTEH HW3MEPEHHM, JellaTh BBIBOJABI IO  pe3yJbTaTaM
HCCJICIOBAHMS,

IIPOBOJINTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEJIWYUH, IIPU OSTOM BBIOUpATH
ONTUMAJILHBIA METOJI M3MEPCHHMS, OIICHUBATh aOCOIIOTHBIE M OTHOCHTEIIbHBIC
MOTPENTHOCTHU MPSIMBIX M KOCBEHHBIX U3MEPECHUN;

MPOBOJIUTH OMBITHI IO MTPOBEPKE MPEIJIOKECHHOM TUIIOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOYYCHHBIC PE3yJIbTATHl U
JIeJIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON TUIIOTE3bI;

OIUCBHIBATH METO/IbI TOJTYYEHHS HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;

coboaaTh mpaBuia 0€30MacHOr0 TpyJAa MPU MPOBEACHUU HCCICIOBAHUM B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa M Y4eOHO-UCCIEI0BATEIbCKONM M MPOEKTHOU
NEATEIbHOCTU C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1a0OpaTOPHOTO
o0opyI0BaHus;

peniaTh pacyeTHBIC 3a7]a4UM C SIBHO 33/ITAaHHOM M HESIBHO 33/ITAaHHOM (PM3HYECKON MOJICIbIO:
HAa OCHOBAaHMHM aHaliM3a YCJIOBHUSA BBIOMpATh (HU3UYSCKUE MOJEIH, OTBEUAIOIIHE
TpeOOBaHUAM 3aJlaud, MPUMEHATh (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThI
bU3UYECKUX TEOPU MPH HMCIOJb30BAHUM MAaTEMAaTUYECKUX METOJIOB PELICHHS 3ajiad,
MPOBOJIUTH PACUETHI HA OCHOBAHUY HUMEIOIIUXCS TAHHBIX, aHAJIM3UPOBATH PE3YJITATHI U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

peniaTh KauyeCTBEHHBIC 3aJjauM, TPpeOyIolre MPUMEHEHUs 3HaHUM U3 pa3sHbIX Pa3/iesioB
Kypca (GU3UKH, a Tak)Ke HWHTErpaluyd 3HaHUW W3 JPYTUX NPEAMETOB €CTECTBEHHO-
HAY4YHOTO LMKJIA: BBICTPANBATH JOTHYECKYIO LIEMOYKY PACCYKACHUN C UCTIOJIb30BAHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN M (PU3NUYECKUX SIBJICHUN;

UCIIOJIb30BaTh TEOPETHUECCKUE 3HAHUS JIJI1 OOBSICHEHHS] OCHOBHBIX IPUHIIMIIOB PaOOTHI
U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTHYECKUX MTPOIIECCOB;
IIPUBOUTH MIPHUMEPHI BKJIaIa POCCUUCKUX M 3apyOC)KHBIX YUCHBIX-(PU3UKOB B pa3BUTHE
HAayKH, B OOBSICHEHHE IIPOIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHaJIM3UPOBATh U OIICHUBATH MOCJICACTBUS OBITOBOM M MIPOU3BOICTBEHHOM JICSITEIIHHOCTH
YeJIoBeKa, CBSI3aHHOW C (DU3WYECKUMHU TIPOIlECCaMU, C TO3UIUN HKOJOTHUECKOM
0€30IacHOCTH, TPEACTABICHUM O paIMOHAILHOM MPUPOAOIOIL30BAHUU, a TaKXKe
Pa3yMHOM MCIIOJIb30BAHUU JIOCTMKECHUM HAYKA M TEXHOJOTHM JUIS JAJIbHEUIIETO
Pa3BUTHUS YEJIOBEUECKOTO O0IIEeCTRA,;

MPUMEHSITh Pa3IudHbIe CIIOCOOBI pabOThI ¢ HHGOpMaILIUEH (GU3UIECKOTO COJEPKaHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(GOPMAIIMOHHBIX  TEXHOJOTHUW, TIPU  ITOM
HCII0JIb30BaTh COBPEMEHHbBIC HHPOPMAITMOHHBIE TEXHOJOTHH JIJIs MOUCKA, TepepaboTKu
U TIPEABSBICHUS YU4eOHOW U HAYIHO-TIOMYJISIPHON HH(POPMAIINU, CTPYKTYPUPOBAHUS U
WHTEpIpeTanuu WHOOPMAITH, TTOTYYCHHOW W3 PAa3IUYHBIX WCTOYHHKOB, KPUTHUCCKH
aHAIM3UPOBATh MOJTy4YaeMyr0 HHGOPMAIMIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOITUXCS 3HAHUM, TaK M HA OCHOBE aHaJIN3a HCTOYHHUKA HH(pOpMaIHH;
MPOSIBJIATh ~ OPTAHU3ALMOHHBIE W  [O3HABATENIBHBIE YMEHHUS CaMOCTOSITEIIBHOTO
MpPUOOPETEeHNsT HOBBIX 3HAHWK B TIPOIECCE BBIMOJHEHUS TPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEILCKUX padoT;



paboTaTh B IpylIe C HCHOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy TpyIIbl, paUOHAIBHO PpACHpPENesITh JAEATeIbHOCTh B HECTaHJAPTHBIX
CUTyalusX, OLECHUBATh BKJIAJ KaXIOIO0 U3 YYaCTHUKOB TPyHIbl B PEIICHHE
paccMaTpuBaeMou MPOOJIEMBbI;

NpOSBIATE MOTHBAIMI0O K Oyaymeid 1podecCHOHATbHOW — JACSITETbHOCTH IO
CHELUAIBHOCTIM (PU3UKO-TEXHUUECKOTO IPODUIIS.



COIAEP/KAHUE YYEBHOTI'O ITPEJIMETA «®U3UKA»

10 kaace

ba3oBblit ypoBeHb (2 vaca)

VYriy6neHHbId ypoBeHsb (5 4acoB)

Pasnen 1. ®usnka u METObI HAYYHOTO TIO3HAHU (2 yaca)

Pasnen 1. Hayunsiii MmeToa mo3HaHus npupoabl (6 daco)

®dusuka — Hayka o npupoze. Haydnsie MeTO1bI TO3HAHUS OKPYXKAIOLIET0 MUpa,
Ponb skcniepuMenTa u TEOpUU B MPOLECCE MO3HAHUS TPUPObL. DKCIIEPUMEHT B
¢dusuke. MoaenupoBanue GU3NICCKUX SBJICHUN U TIPOIIECCOB.

Hayunsie runore3sl. @u3ndeckue 3aK0Hbl U TEOpUU. [ paHULIbI MPUMEHUMOCTH
¢u3nveckux 3akoHoB. [IpuHnmm coorBercTBUsA. Ponb M MecTto (GU3UKH B
(GbOopMUPOBaHUM COBPEMEHHOW HAy4YyHOW KapTHUHBI MHpA, B MPAKTUYECKOU
NEeITEIbHOCTH JIIOACH.

Jlemonctpanuu 1. AnHamoroBele W UH(POBBIE H3MEPUTEIbHBIC MPUOOPHI,
KOMIBIOTEPHBIE JaTYUKU

dusnka — QyHaaMeHTanbHas Hayka o mpupoje. Haydnslili MeTo no3Hanus u
METOABI HCCIICAOBAaHUS (DU3NYECKUX SBICHHHA. DKCIEPUMEHT M TEOpUS B
mpolecce Mmo3HaHus npupoasl. Habmonenre u skcrepuMeHT B GU3HKe.
Cnocobvl usmepenus uzuueckux Geauyun (amanoeosvie u yu@dposvie
usmMepumenbHvle NPUOOPsl, KOMNbIOMEPHblE OAMYUKOBble —CUCTNEeMbl).
[locpewnocmu  uzmepeHuil  Quaudeckux eeiuyuH (abconomuas U
OMHOCUMENbHAS).
MonenupoBanue (pU3NUECKUX SBICHHUHA U MPOIECCOB (MaTepualibHas TOUYKaA,
a0COJIIOTHO TBEPIIOE TEJO0, UACAIbHAS KUIKOCTh, UCATHHBIN T'a3, TOUCUHBII
3apsia). l'umortesa. Pusznyeckuid 3aKOH, TPAHUIBI €0 MPUMEHHUMOCTH.
®dwusudeckas Teopusi. Porb u Mecto Gpu3uku B GOPMUPOBAHUN COBPEMEHHOMN
HAy4YHOW KapTUHBI MUPA, B TPAKTUYECKOHN JAEITeIHbHOCTH JIIOICH.
Yuenuueckuii sxcnepumenm, nabopamopmnsie pabomsi, npaAKMUKYM
1. Msmepenue cunvl moxa u HanpsadjceHus 8 yenu NOCMOAHHO20 MOKA

npu NOMOWU AHATIO208bIX U YUPPOBLIX USMEPUMETILHBIX NPUOOPOS.

2. 3uaxomcmeo c¢ yugpoeoi nabopamopueii no ¢usuke. IIpumepoi

UsMeperust puzuiecKux 8eIUUUH NPpU NOMOUU KOMRBIOMEPHBIX OaMYUKOS.

Paznen 2. Mexanuka (18 yacos)

Pasnen 2. Mexanuka (35 gacoB)

Tema 1. Kunematuka (5 gacoB)

Tema 1. Kunemaruka (10 gacos)




Mexanunyeckoe JBrkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKECHHUS.
Cucrema orcuéra. TpaekTopus.

[lepemerienue, CKOpocTh (CpelHSAsI CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTEepUaIbHOM TOYKH, UX MPOCKIIMU HA OCH CUCTEMbI KOOP/IMHAT.
CroxeHne nepeMeneHui U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE PSIMOJIMHEHHOE ABMKeHUE. [ paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS], IIyTH U NIEPEMEILICHHS
MaTepuaibHON TOYKUA OT BPEMEHH.

CBoboaHoe najeHue. Y ckopeHrne cBOOOHOrO NaieHuUs.

KpuBonuneirinoe npuxenue. [[BmkeHne MaTtepualibHOM TOUKHU 1O
OKPY’KHOCTH C IIOCTOSTHHOM 110 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb,
nuHeWHas ckopocTb. [leproa u wactora obpamenus. LleHTpocTpemurensHoe
yCKOpeHue. Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHeHue:
CIMJIOMETD,

Mexannueckoe nBmwkeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBHIKEHUSI.
Cucrema orcuéra.

[Ipsmas u obpamuas 3a0a4u MEXaHuKu.

Paouyc-eexmop mamepuanvHou mMouKu, €20 NPOeKyuu HaA OCU CUCHEMbl
koopounam. TpaexkTopus.

[lepemenienne, CKOpPOCTh (CpemHssl CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOpEHUE MaTepPHATLHOW TOYKH, X MPOCKIIMH HA OCH CUCTEMBbl KOOPIUHAT.
CloxkeHue nepeMeIeHU U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBIKEHUE. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IMyTH MaTepHabHON TOUYKH OT BPEMEHU U
uX rpaduKy.

CBobOomHoe maneHue. YCKOpeHue CBOOOAHOTO MaACHHs. /[eudicenue mena,
Opowenn020 noo Y2i1oM K 20pu3onmy. 3a8uUcumocms KOOPOUHAm, CKOpOCmu




JBUKEHUE CHAPSIIOB, IICMTHbIE U pEMEHHBIE TTepeIayu.
/lemoncmpayuu
1. Mogens CHUCTEMEI
XapaKTEPUCTUK JBUKEHUS.
2. [IpeobpazoBaHue ABMKEHUH C UCTIOIB30BAHMEM ITPOCTHIX MEXaHU3MOB.
3. [Tagenwuie Ten B BO3yXe U B pa3pekeHHOM MTPOCTPAHCTBE.
4, HalGmoneHnue ABMKEHUS Tena, OPOIISHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJILHO.
5. M3mepenne yckopeHust CBOOOHOTO TaJICHHUS.
6. HanpaBnieHue CKOPOCTH TTPH JIBYKEHUH 110 OKPY>KHOCTH.
Yuenuueckuii skcnepumenm, nadopamopnvie pa6omb12
1. U3yyenwe HepaBHOMEPHOTO JBIDKEHUS C ILEJNbIO OINpeaAeTeHUs
MTHOBEHHOM CKOPOCTH.
2. MHccnenoBaHue COOTHOIICHHS MEXK Ty ITyTSMH, IPOHCHHBIMH TEJIOM 32
MOCIeI0BaTEIbHbIC PABHBIE TPOMEKYTKH BPEMEHH MTPH PABHOYCKOPEHHOM
JBKEHUU C HAYAJIBHOU CKOPOCTHIO, PABHOM HYIIIO.
3. U3ydyenue nBI>KEHUS IapHUKa B BI3KOH KUAKOCTH.
4. N3yueHue ABUKEHUS Tella, OpOIIEHHOT0 TOPU30HTAIIBHO.

OTC‘-IéTa, HUITIOCTPAalA KHMHCEMAaTHYCCKUX

U YCKOPEHUs MamepuaibHou moyku om epemeHu u ux epaguxu. KpuBonuHeHoe
JIBUOKEHUE. [[BHOKEHNE MaTepUATIbHOM TOUKH 10 OKPYKHOCTH. YTJIOBasl U JIMHEWHAS

ckopocth. Ilepmom w  wacrora oOpamenus. LleHTpocTpeMuTenbHO
(HOopManbHOE), KacaTeldbHOE (TAaHTCHLIMAIBHOE) U TMOJHOE YCKOPEHUE
MaTepHaIbHON TOYKH.

Texnuueckue ycmpoucmea u mexHoA02UYecKUue nNpoyeccyl: CIUIOMETP,

IBUKEHHE CHapsOB, LEMHbIC, IIecTepéHYaThle U pPEeMEHHBIE Iepeaayu,
CKOpOCMHbLE TUPMbL.

|/[emoncmpayuu

Monenb cucteMbl OTCUETa, WILTIOCTPAIMS KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUDKEHUSL.

Cnocobul uccned08anus O8UNCEHU.

Unntocmpayus npedeibHO20 nepexood u uzmeperue MeHO8eHHOU CKOPOCTU.
[IpeoOpazoBanue NBIKEHUH C UCTIOIB30BaHMEM MexaHU3MOB. [laneHune

TEJ B BO3/IyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue nBukeHUs Tena, OpPOLIEHHOrO IOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpasienue ckopoCTH MpH ABMKEHUH 110 OKPYKHOCTH.

IIpeobpazosanue yenoeou ckopocmu 8 pedykmope.

Cpasnenue nymeii, mpaekmopuii, cKOpocmeul 08UNCEHUs 00HO20 U MO20 dce
meia 6 pasHvlX CUCIeMax omc4éma.

Yuenuueckuit Ixcnepumenm, nadopamopuvie padomel, NPAKMUKYM,
M3yueHre HepaBHOMEPHOTO JBID)KEHHUS C IIEJbI0 ONpPE/IENeHNs] MTHOBEHHON
CKOPOCTH.

Hszmepenue yckopenus npu npsamMoauHetiHoM pagHoyCKOPEHHOM O8UNCEHUU NO
HAKJIOHHOU NIOCKOCHIU.

Hccneoosanue 3asucumocmu nymu om 6peMeHu Hpu PaeHOYCKOPEHHOM,
0BUIICEHUU.

Hsmepenue yckopenus c60000H020 naoenus (PeKOMeHO08AHO UCNOIb308AHUE
yugposoti 1abopamopuu).

W3yyeHue 1BUKEHUS Tena, OPOIIEHHOT0 TOPU3OHTAIIBHO. [Ipogepka cunomesvl
0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCU MeHCOY OAbHOCMbIO NONEMA U

HAYATbHOU CKopocnblo meila.

2 o .
3pecb v fanee NPUBOAUTCA PACLLUMPEHHbIV NepeyeHb 1abopaTopHbIX PpaboT M ONbITOB, U3 KOTOPOTO YYUTENb AeNaeT BbI6OP N0 CBOEMY YCMOTPEHMIO C y4ETOM BbibGpaHHoro YMK 1 nmetoLeroca obopyaosaHus.



H3yuenue Osudicenuss mena no OKPYHCHOCMU C NOCMOSHHOU NO MOOYIIO
CKOPOCMbIO.

HUccnedosanue 3asucumocmu nepuooa 0opaujeHus KOHUYecKko20 MasmHuKd
om e2o napamempos.

Tema 2 .JIunamuka (7 4acoB)

Tema 2. Tlunamuka (10 gacos)

[Ipunnun  otHOocuTenbHOCTH  ['amumies. 3akoH  Hbrorona.
NHepuuanpHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [puniun cynepnosuiuu cuii. Bropoii 3akon HetoTona mist
MarepuanbHOU Touku. Tperuii 3akoH Hpl0TOHA JU1s1 MaTepuanbHbIX TOYEK.
3akoH BceMHpHOTO Tarotenus. Cuia Tsbkectu. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunabl Tpenust (mokosi, ckoyib>keHust, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHUs CKONbXEHHUS M cuia TpeHus nokos. Kosdduuuent
Tpenus. Cuiia CONpOTUBIICHUS MPU ABUKEHUU TeJa B )KUJKOCTH WJIH Tas3e.
[ToctynarensHoe U BpalaTebHOE ABMKEHHUE a0COIIOTHO TBEPIOTO TeNa.
MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpatieHus. [linevo cuibl. YcinoBus
paBHOBECHS TBEPJIOTO TENA.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumenerue: IMOAINITHUKHA,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
/[emoncmpayuu
. SIBNIeHNE MHEPLWH.
. CpaBHEeHHE Macc, B3aUMOJICHCTBYIOITUX TeJl.
. Bropoii 3akon Herorona.
. U3mepenue cuit.
. Ciio>xeHne cuil.
. 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT AeOpMaIlnu.
. HeBecomocTh. Bec Tena npu yCKOpeHHOM NOABEME U MAACHUH.
. CpaBHEHHE CUJI TPEHUS TTOKOSI, KAUCHUS U CKOJIbKEHUSI.
. YcnoBus paBHOBeCHs TBEPAOTO Tena. Buibl paBHOBECHSI.
Yuenuueckuit sxcnepumenm, nabopamopnvie padbomut

1. N3ydenue ABM>XeHUs OpycKa MO HAKJIIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE U
pPE3NHOBOM 00pasiie, OT ux aedopMaIuu.
HccnenoBanue ycinoBHil paBHOBECHS TBEPIOIO TeJIa, UMEIOLIETO OCh BPALICHUS.

[Iepsbiit

OO ~NO O WN P

IlepBbiii 3akoH Hprorona. MHepuumanehbie cucrteMbl orcuéra. IIpuHiun
otHocuTenbHocTH  [anmunes.  Heuwepyuanvhvie  cucmemsvl — omcuyéma
(onpedenenue, npumepni).

Macca tena. Cuna. [IpuHUuUI Cynepno3uiuu Cui.
Bropoii 3akon HeioToHa /1711 MaTepraibHON TOUKH.
Tpernii 3akoH HpIOTOHA [U1s1 MaTEPUATIBHBIX TOYEK.

3aKoH BCEMUPHOIO TATOTEHUS. IKBUBANEHMHOCHb
U UHEPMHOUL MACCHI.

Cuna TsDKeCTU. 3a8ucumocms YCKOpeHus c80000H020 NAOeHUs OM 8blCOMbl
HAO NOBEepPXHOCMbIO NIAAHembl U Om 2eozpaguueckou wupomsl. /leudicenue
HebecHblx men u ux cnymuukos. 3axonvl Kennepa. TlepBas xocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tenma. Bec mena, osuscywezoca c
yckopenuem.

Cuna tpenus. Cyxoe Tpenue. Cnia TpeHHUs CKOJIBKEHHS U CUJIa TPEHUSI TTOKOS.
Kospdumuent tpenus. Cuma CONpoOTHBICHUS TNpPHU JBUIKEHUU Tejla B
JKUJKOCTU WM Ta3e, e€ 3a6UCUMOCMb OM CKOPOCMU OMHOCUMENbHO20
08UIICEHUS.

/lagnenue. I'uopocmamuueckoe dasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u MmMexHOA02UYecKue npoyeccyl: MONIINIHUKHY,
JIBUJKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

|/[emoncmpayuu

Habniooenue 0susicenuss men 6 UHepYUATbHBIX U HEUHEPYUATbHBIX CUCTEMAX
omcuéema.

I Ipunyun omunocumenvHocmu.

Kauenue 08yx yununopos unu umapos pasHoul Maccyl ¢ 00UHAKOBbIM YCKOPEHUEM
OMHOCUMENbHO HeUHEPYUATIbHOU CUCTEeMbl OMCYEMA.

Cpasnenue pasnooeticmsyroujeti RPULOHNCEHHbIX K Mey CUl C NPoU3eeoeHuem
Maccul mena Ha e2o YCKOpeHue 8 UHepYUAIbHOL cucmeme omc4éma

2pa6umauu0HHOﬁ




Pasencmesocun, sosHukarowux 8 pesynomameszaumooelicmeauamen. Hzmepenue
Macc no 83aumooelcmasuio.

Heegecomocmeo.

Bec Tena npu yckOpeHHOM OIBEME U NTAJICHUH.

L]enmpobesicHble MexaHu3Mbl.

CpaBHeHuE CUJl TPEHUS [TOKOSI, KAUEHUSI U CKOJIbKEHMSL.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabdomvl, nPAKMUKYM
W3mepenune paBHOJACHCTBYIOIIEH CHJI TPU JBIKEHHH OpycKa MO HAaKJIOHHOW
IJIOCKOCTH.

[Iposepka cunome3svl 0 HE3ABUCUMOCTU BPeMeHU O8UIICEHUS OPYCKA NO
HAKJIOHHOU NAOCKOCMU HA 3A0AHHOE PACCMOAHUE ON €20 MACCHI.
HccnenoBanue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00Opasiie, OT uX JehopMaIuu.

U3yuenue 0gudicenus cucmemul mei, C653aHHbIX HUMbIO, NEPEKUHYMOU Yepe3
1é2Kutl OJI0K.

Uszmepenue koagpuyuenma mpenus no seiudune y2io8020 Kodghguyuenma

sasucumocmu F (N).

mp
Hccnedosanue osudicerusi Gpycka no HaKIOHHOU NIOCKOCMU ¢ NepPeMeHHbIM
K03¢huyuenmom mpenus.

H3yuenue 0gudicenus epy3a Ha 64y ¢ mpeHuem.

Tema 3 Cratuka TBepaoro Teia (5 4acon)

AOGcomotHo TBEpHoe Teno. [locTymarenbHOe W BpaliaTebHOE JIBHKEHHE
TBEpAOro Tesna. MOMEHT CUiIbl OTHOCUTENBHO OCH BpaleHus. [linedo cuibl.
CrnoxxeHue cwi, IPWIOKEHHBIX K TBEpAoMy Teny. LleHTp Tsxectn Tena.
VcinoBusi paBHOBecHs TBEPIOro Tena. YCTOWYMBOE, HEYCTOMYMBOE,
0e3pa3anyHOe paBHOBECHE.

Texnuueckue ycmpoiicmea U MexXHOA0SUYECKUe NPOYeccvl: KPOHIITEHH,
CTPOUTENBHBIN KpaH, peméTryaTbie KOHCTPYKIUU.

|/[emoncmpayuu

VYcnosus paBHoBecusi. Bunibl paBHOBecHs!.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomul, npaxmuxkym
HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOILETO OCh
BpaILICHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacd€T CUIT YIPYTOCTH.




N3yuenne ycToMIrMBOCTH TBEPIOTO TEJIa, UMEIOIIETO TIOMA b OMOPHI.

Tema 3 3akoHbI coxpaHeHHUs B MexaHuKe (6 4acoB)

Tema 4 .3akonbl coxpanenus B Mexanuke (10 gacoB)

Hmmnynbc MaTepuanbHON TOUKH (Tela), CHCTEMBbl MAaTEpUATIbHBIX TOYEK.
Wmnynbe cuitbl 1 M3MEHEHHE UMITYJIbCA TeJa.
3aKOH COXpaHEHUs UMITyJIbca. PeakTMBHOE JBHKEHHUE.
Pa6ota cuibl. MOLITHOCTH CHJIBI.
Kunernueckas sHeprus MmarepuaibHoi Touku. Teopema 06 u3MeHeHUun
KUHETHUYECKON SHEPIUMU.
ITorenunaneHas 3ueprus. IloTeHnmanbHas s3Heprus ynpyro aeGopMiupoBaHHON
npyxuHsl. [loTeHIManbpHasE YHEPTUS Tena BOIM3HM MOBEPXHOCTH 3EMITH.
[TorennmanbpHbIe ¥ HENOTEHIMATIBHBIE CHITBL. CBSA3b paOOTHI HETTOTEHIIMATBHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOM SHEPTHH CUCTEMBI Tell. 3aKOH COXPaHEHHS
MEXaHUYECKOM SHEPIHH.
VYnpyrue u Heynpyrue CTOJIKHOBEHHS.
Texnuueckue ycmpouicmea u npakmuyeckoe npumeHenue: BOJOMET, KOnép,
IPY>KUHHBIN TUCTOJIET, ABUKEHUE PAKET.
/lemoncmpauyuu
1. 3akoH coxpaHeHHsI UMITYJIbCA.
2. PeakTuBHOE IBIKEHUE.
3. [lepexox MOTEHIIMAIBEHOW SHEPTHH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut
1. H3ydeHue aOCONIOTHO HEYIIPYTOroO yapa C MOMOIIBIO IBYX
OJTMHAKOBBIX HUTSHBIX MasTHUKOB.
2. MHccnenoBanue CBsI3M pabOTHI CUIIbI C U3BMEHEHHEM MEXaHUYECKON
SHEPIHH Tella Ha IPUMEpe PacTsHKEHHS PE3UHOBOTO JKI'YTa.

NMiynbsc MaTepuanbHOM TOUKH, CUCTEMBI MATEPUAIIBHBIX TOUEK. [[enmp
Macc cucmemvl mamepuanohvlx mouek. Teopema o 0gudicenuu yenmpa
macc.

HMnynbe cuiibl 1 K3MEHEHNE UMITYJIbCA Tea. 3aKOH COXPaHEHUS

HMITYJIbCA.

PeaktuBHOE IBHKEHHE.

Momenm umnynvca mamepuanoHou mouxu. Ilpeocmasnenue o coxpanenuu
MOMEHMA UMNYIbCA 8 YEHMPALIbHBIX NOJIAX.

PaboTa cuibl Ha MaJIoM M Ha KOHEYHOM ITepeMelieHuu. I paguueckoe
npeocmasienue pabomsi cuibl. MOITHOCTD CHIIBI.

Kunernueckas sneprusi MaTepuaibHOM Touku. Teopema 00 U3MEHEHU!
KMHETUYECKON IHEPTUU MAaTEPUATIBHOM TOYKH.

[loTeHumanbHble U HENOTEHUUANIbHBIE CUIIbL. [lomenyuanbhas sHepeusl.
llomenyuanvhas snepausi ynpy2o 0eghopmupo8aHHoOU NPYHCUHDL.
Ilomenyuanvras sHepeus mena 8 0OHOPOOHOM SPABUMAYUOHHOM HOJIe.
Ilomenyuanvhas snepausi mena 8 2pasumayuOHHOM noie 0OHOPOOHO20 Wapa
(6nympu u 8ne wapa). Bmopas kocmuueckas ckopocmo. Tpemovs kocmuyeckas
CKOpOCHb.

CBs3p pabOTHl HEMOTEHLHUATIBHBIX CHJI C HM3MEHEHHEM MEXaHHUYeCKOM
SHEPrUM CUCTEMBI TeJ. 3aKOH COXPAHEHMUsSI MEXaHWYECKOM HHEpPrHH.
Ynpyeue u neynpyeue cmonxknosenusi.

Ypasnenue bepnynnu ona udeanvhou dcuokocmu Kak cieocmeue 3aKoHa
COXpaHeHUs MEXAHUYECKOU IHePIUU.

Texnuueckue ycmpouicmea u mexHoio2udecKue npoyeccol. IBUKEHHUE PAKET,
BOJIOMET, KONEP, MPYKUHHBIA MUCTOJIET, 2UPOCKON, (hucypHoe KamaHue Ha
KOHbKAX.

|/[emoncmpayuu

3aKOH COXpaHEHUs UMITylbca. PeakTnBHOE nBUXKEHUE. H3mepenue
MOWHOCMU CUTTBL.

Hzmenenue snepeuu mena npu cogepuieHuu pabomoi.

B3anmublie npeBpanieHusi KHHETUYECKOW U MOTEHIIMAIbHON SHEPTUui pU
JIEIICTBUM HA TEJIO CHJIBI TSXKECTH U cuilbl ynipyroctu. Coxpanenue

9Hepeuu npu c60000HOM NAOEHUU.




Yuenuueckuit sxcnepumenm, nabopamopnuvie padomol, npaKmuxKym
1. Usmepenue umnynvca mena no mopmo3HOMy Hymu.
2. HM3mepenue cunvl mazu, ckopocmu MOOenu 31eKmpomMoOusis u
MOWHOCMU CUTIbL MALU.
3. Cpasnenue usmeHeHUus UMNYIbCA MeNd C UMNYIbCOM CUbL.
4. Uccnedosanue coxpaneHuss UMnY1bca npu Ynpyeom 83aumo0eucmeuu.
5. Usmepenue Kunemuueckou snepeuu mena no mopMOo3HOMY Hymu.
6. CpasneHue usmeHenUs NOMEHYUAILHOU IHEPSUU NPYICUHDL C
pabomoii cunbl mpeHus.
7. Onpedenenue pabomul CUbl MPEHUs RPU OBUINCEHUU meld NO
HAKJIOHHOU NIOCKOCU.

Paznen 3. MonekynspHas (pusuka u TepMoauHamuka (24 yaca)

Paznen 3. MonekyisipHast Gusrka u TepMoanHamuka (49 gacon)

Tema 1. OcHOBBI MOJICKYJISIPHO-KHHETHUYECKO# TeoprH (9 yacoB)

Tema 1.1 OcHOBBI MOJIEKYJIIPHO-KHHETHYECKOM Teopuu (15 yacoB)

OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U MX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBrmxenue. Juddysus. Xapakrep ABHKEHUS U
B3aUMOJCHUCTBUS 4acTHIL] BelecTBa. Moaenn CTpPOEHHUs ra3oB, KUAKOCTEN U
TBEPJBIX Tl U O0BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOJIENIEH.
Macca u pa3zmepsl mosnekyi. Konnuectso BemectBa. [loctossanas ABoranpo.
Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp
enscust. Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KMHETHYECKOM TEOpUHU HI€aTbHOTO raza. AOCOIIOTHAS TeMIIEpaTypa Kak Mepa
CpEIHEN KMHETUYECKON SHEPTUH TEIUIOBOTO IBUKEHUS YacTHI] rasa.
[IIxana tremneparyp KenbBuHa. ['a30BbIe 3aK0HBI. Y paBHeHHE Menaerne-
eBa—Kunaneipona. 3akoH /lanbrona. M3omnporiecchl B uiealbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, n30dapa.
Texuuueckue ycmpoticmea u npakmuyeckoe npumereHue: TEpPMOMETD,
Oapomerp.
/lemoncmpayuu

1. OmnbIThl, JOKa3bIBAIONINE TMCKPETHOE CTPOEHNUE BELIECTBa, POTO-

rpaduu MOJIEKYST OPraHMYECKUX COCTUHEHUH.

2. OnbITh 10 AU Y3UH KUAKOCTEH U ra30B.

3. Mopnens OpOyHOBCKOTO JBHKEHHS.

4. Mopens onbita [llTepHa.

OcHOBHBIE TIOJ0XKEHUS MOJIEKYIsIpHO-KMHeTHYecKoi Teopun (MKT), ux
onbITHOEe o6ocHoBaHue. [uddysus. bpoyHoBckoe nBuxeHue. Xapakrep
JIBUKECHHSI M B3aUMOJICVCTBUS YaCTUll BelecTsa. Moenu cTpoeHus ra3os,
XKHUJIKOCTEH U TBEPABIX TeT U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
ATUX Mojieneil. Macca u pa3mepsl MoJiekyn (atoMmoB). KomudecTBo
BeniecTBa. [locrossHHas ABoraapo.

Tennooe paBHOBecue. TemnepaTtypa u criocoOs! e€ uzmepenus. [lkana
temriepatyp Llenbcus.

Monens naeansHoro raza B MKT: yacTuiisl raza 1BUKyTCSl XaOTHUECKU U

HE B3aUMOJIEUCTBYIOT JAPYT C IPYTOM.

I"a3oBble 3akoHBI. YpaBHeHue MeHeneesa—Kianeipona.

AbcomtoTHas Temneparypa (mkana remneparyp Kenbuna). 3akoH lanbToHa.
W3omporeccsl B uA€anbHOM ra3e ¢ MNOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
['padmyeckoe npeacTaBieHuE U30IPOLECCOB: H30TEPMa, H30X0Pa, U30-

Oapa.

CBs3p  MEXIy JAaBICHUEM W  CPEIHEW KHHETHYECKOW DHEpruei
MOCTYNATEILHOTO TEIUIOBOT'O JIBM)KEHHS MOJIEKYJI HI€ANIbHOTO ra3a (OCHOBHOE
ypaBHenue MKT uaeanbHOro rasa).

Ces3b abcomommnoi memnepanmypsl MepmMoOUHAMUYECKOL CUCIEMbL CO CPeO-Hell
KUHEMUYeCcKol dHepauetl nOCmynamenbHo20 Menio8020 08UINCEHU e




5. OmbITbl, JOKA3BIBAIOLINE CYIIECTBOBAHHE MEKMOJIEKYIIIPHOTO
B3aUMO/ICHCTBUSL.
6. Mozens, HIUTIOCTpUPYIOLIast MPUPOY JABJICHUS ra3a Ha CTEHKU COCYy/Ia.
7. OnbIThl, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UEAILHOTO I'a3a,
M30-TIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nadvopamopnuie padomaot
1. Ompenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE Ha OCHOBE
M3MEPEeHUI 00bEMA KOMHATHI, IABJICHUS U TEMIIEPATYPbI BO3/yXa B HEH.
2. HccnepoBaHue 3aBUCMMOCTH MEX1y TapaMeTpaMH COCTOSTHUS
Pa3peKEeHHOT 0 Tasa.

yacmuy.
Texuuueckue ycmpoticmea u mexHono2uiecKue npoyeccol. TEPMOMETP,
0apoMeTp, noyueHue HaHOMamepualos.

|/[emoncmpayuu

Mopenu IBHKEHUS YaCTHI] BEILIECTBA.

Monenb OpOYHOBCKOTO JIBHUKCHHSI.

Buoeoponux ¢ 3anucvio peanbro2o 6POYHOBCKO20 O8UNCEHUSL.

Juddysus xuakocTen.

Mopensb onbita [lTepHa.

[IpuTsxenue MOJIEKyI.

Mojenu KpUCTAINTAYECKUX PEMIETOK.

Habnronenue u nccrienoBanue N30MpoLeCcCOB.

Yuenuueckuit Ixkcnepumenm, nabopamopnvie padbomovl, NPAKMUKYM
Hccnedosanue npoyecca ycmaHosleHUusi Menio8020 pPAGHOGECUsl NpuU
mensioooMeHe mMexncoy 2opsayell U X0100HOL 80001

H3yuenue uzomepmuuecko2o npoyecca (PeKomMeH008aH0 UCHONb308AHUE
yughposoii 1abopamopuu).

H3yuenue uzoxopnoco npoyecca. Mzyuenue usobaprnozo npoyecca.

IIposepka ypaenenusi cocmosiHus.

Tema 2. OcroBsl TepmoarHaMuku (10 yacos)

Tema 2. Tepmoaunamuka. Teriosie Marmabl (20 yacoB)

TepmoarHamMuueckas cucreMa. BHYTpeHH I SHEPT U TEPMOAUHAMUYECKOU
CUCTEMBI 1 cTIoc0o0bI €€ n3MeHeHus. KonudecTBo TerioTsl U padoTa.
BryTpennsis sHeprus 0THOATOMHOI0 W/I€aJIbHOIO ra3a. Bubl Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHE. Y IeJIbHAs TEINIOEMKOCTh
BelecTBa. KonnyecTBo TEMIOTHI pH TEIUIONEpeaaye.

[TonstTne o0 amgmabatHoM mporecce. I[lepBbIii 3aKOH TePMOIUHAMUKH.
[IpumeneHre mnepBOrO  3aKOHA TEPMOJMHAMUKM K  H30MPOLIECCAM.
I'paduueckas naTEepnperanus padoThI ras3a.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1eccoB B MpUPOE.
Tennossie MmammHbL. [IpuHIIATIBI IeHCTBUS TETUIOBBIX MamiuH. [Ipeobpa3oBanus
sHepruu B TemioBbix MamnHax. KI1/] tenoBoii mamuusl. Hukn KapHo u ero
KIIZI. Dxonorudeckne mpoOaemMbl TEIIIOIHEPTETHKH.

Texnuyeckue ycmpoticmea u npakmuieckoe npumeHeHue. TBUTaTelb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOJUIbHUK, KOHIUIIOHED.
/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3adanue enewnux ycnosuti ons T/
cucmemvl. Bnewinue u enympennue napamempul. Ilapamempuor T/ cucmemol
KAK cpeonue 3HAYeHUs 6elUdUH, ONUCHIBAIOWUX e€ COCMOsIHUEe HA
MUKDOCKONUYECKOM YpOogHe.

Hynesoe nauano mepmoounamuku. Camonpousgeonvnas penaxcayus T/{
cucmembvl K mensio8oMy pagHOBeCUIO.

Mogens uaeanbHOTO Ta3a B TEPMOJAWHAMHKE — CHCTEMa YpaBHEHUWH:
ypaBHeHHe MenaeneeBa—Kianeiipona W BBIpaXeHHE ISl BHYTpPEHHEH
DHEPTUU. YCIIOBUS NPUMEHUMOCTH STOW MOJETH: HU3Kas KOHIICHTPAIUS
YacTHIl, BbI-COKHE TeMIepaTypbl. BblpakeHue as BHYTpEHHEH SHEpPruu
OJTHOATOMHOTO HJEabHOTO Ta3za. Kegasucmamuueckue u Hecmamuyeckue
npoyeccul.

OnemeHTapHas paboTa B TepMOoAMHAMUKE. Beruucnenue paboTel o rpaguky
npouecca Ha pV-auarpaMmme.

Terutonepenava kak croco0 u3MeHeHus1 BHyTpeHHel sHeprun T/l cucteMsl




1.  V3meHeHuWe BHYTPEHHEH SHEPTHU Tella IPH COBEPIIEHUN PaOOTHI:
BBUIET IPOOKU U3 OYTHUIKH MO IEHCTBUEM CKATOTr0 BO3/lyXa, HarpeBaHUE
s¢upa BIaTyHHOU TpyOKe MyTéM TpeHHs (BUIC0IEMOHCTPALIHS).
2. W3meneHne BHyTpeHHEN SHEpruu (TemMrnepaTypsl) Tena npu
TEIUIO-TIepe-/1aye.
3. OnbIT 10 a1abaTHOMY PaCIIUPEHUIO BO3/TyXa (OTIBIT C
BO3yLLIHBIM OT-HUBOM).
4, Mopenu mapoBoii TypOUHBI, IBUTATENs] BHYTPEHHETO CrOpaHHUs,
peaK-TUB-HOI'O ABUTATEISL.

Yuenuueckuit sxkcnepumenm, nabopamopnwvie padbomut

1. U3mepenue yaenbHON TEMIOEMKOCTH.

0e3 coBepieHus: padoThl. KoHBeKIus, TEMIONPOBOJHOCTD, H3TyUECHHE.
KonuuecTtBo temnotel. TemnoémMkocTs Tena. Yoervnas u monapuas
mennioémkocmu eeujecmea. ¥Ypasmnenue Matiepa. Y nenbHasi TEILIOTa CTOPaHUS
ToruMBa. Pacuér konuuecTBa TEIIOTH Npu Teronepeaaye. [loustue o6
aanabatHoM mporecce. [lepBrlil 3aK0H TepMOIMHAMUKH. BHYTpeHH s
sHeprus. KomnyecTBo TemioTsl M paboTa Kak Mepbl U3MEHEHHUS BHYTPEHHEH
sHepruu T/] cucrtemsl.
BTopoii 3aKk0H TEpMOJIMHAMUKH JJIsI PABHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHOE paBHOBeCHOE cocTosiHue T/l cucTeMbl MPOXOIUT €AUHCTBEHHAS
annabara. AGcomoTHas TeMiepaTypa. BTopoii 3akoH TepMOAMHAMUKY TS
HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO NEpEIaTh TEIIOTY OT OoJiee
XOJIOTHOTO Tena K Oosiee HarpeToMy 0e3 kommeHcaruu (Knaysuyc).
HeoOpatumocTs npupoaHbIX mporeccoB. [[puHINIIBL ASHCTBHS TETLIOBBIX
MaIlYH.
KITJI. MakcumansHoe 3Hauenue KII/. Lukn Kapno. Dkonornyeckue
ACMEKThI HCTIOIb30BAHM TEIUIOBBIX JBUTaTeNel. TernnoBoe 3arpsa3HeHne
OKPYXKAaIOIEH CPeIbl.
Texnuueckue ycmpoticmea u mexHoi02uyecKue npoyeccsl: XOIOANIbHIUK,
KOHIUIMOHED, TU3EIbHBIA U KapOIOpaTOPHBIN IBUTATEIH, naposas mypouna,
nOJNy4eHUe CBEPXHUSKUX MeMNnepamyp, YMuiu3ayus « meniogolx» 0mxo008 ¢
UCNONb308AHUEM
MeNnI08020 HACOCA, YMUIUZAYUS OUOOP2AHUYLECKO020 MONIUBA )i 8bIPAOOMKU
«mennogouy u dnekmpoanepeuu. /Jemoncmpayuu

1. VI3meHeHue Temnepatypsl IpH ajMadaTHYEeCKOM PaCIIUPEHHH.

2. Bo3ymiHoe OrHHBO.

3. CpaBHEeHUE yAETbHBIX TEIUNIOEMKOCTEH BEIIECTB.

4. CiocoObl U3MEHEHUs! BHYTPEHHEN SHEPTUH.

5. UccnenoBanue aanabaTHOTo mpoiecca.

6. KomnviomepHole mooenu meniosvix dgueameneil.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomol, npaKmuxKym

1. I3Mepenue yaenpHOM TeI0EMKOCTH.

2. Hccnedosanue npoyecca ocmuvléanus eewecmaa.

3. Uccneoosarnue aduabammnoco npoyecca.

4. Uzyyenue 83aumocesasu dHepeuLu MeXCMONEKVIAPHO20 63AUMOOetCEUS
U memnepamypul KUNeHus HCUOKoCmell.

Tema 3. Arperatusie coctosiHus BernectBa. @azoBbie mepexo;is! (5 gacos)

Tema 3. ArperaTthbie cocTossHus BemectBa. Pa3oBbie nmepexonl (14 qacos)




[TapooGpa3oBanue u kKoHAeHCaIus. Vcrapenue u kumnenune. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAJKHOCTB BO3yXa. HachleHHbIl nap. Y 1eapHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AAaBJICHUS.
Tépnoe Teno. Kpucramnmueckue u amopdHsbie Tesa. AHU30TPOIHS CBOMCTB
kpuctaios. XKunkue kpucramisl. CoBpeMeHHbIe MaTepualibl. [lnaBnenue u
KpUCTa/TM3aus. Y AeabHas Teriora miaBieHus. Cyonumanus.
YpaBHeHH€ TEII0BOro HanaHca.
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHneHue. TArpoMeTp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYyIEHHUSI COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.
/lemoncmpayuu

1. CBoiicTBa HACHIIICHHBIX M1APOB.

2. Kurienue npu NOHUKEHHOM JaBJICHUH.

3. CriocoObI u3MeEpeHNs BIaKHOCTH.

4. HaGmoieHre HarpeBaHusl ¥ IUIABJICHNST KPUCTAJUTMIECKOTO BEIIECTBA.

5. JleMOHCTpaLus KpUCTaILIOB.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie padbomut
1. smepeHue OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

[TapooOpazoBanue u koHaeHcalws. Mcnapenue 1 kunenue. Y ienpHast TeraoTa
napooOpa3oBaHusl.

HacelmenHbie 1 HeHachIeHHbIE Tapbl. KauecTBeHHas: 3aBUCIMOCTD
IUIOTHOCTH U JIaBJIEHUS HACHIIIEHHOTO TIapa OT TEMIIEPATYPhI, UX
HE3aBUCHMOCTb OT 00BhEMa HACHIIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIepaTypbl
KHUIICHUS OT JJaBJICHUS B KUIKOCTH.

BrnaxkHocTs Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTEINIbHAS BIaKHOCTh. TBEpIOE
teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOIHS CBOHCTB
KpucTayuioB. [IaBienue u KpucTauu3anus. Y 1e/ibHast TeIUI0Ta IUIABICHHS.
Cybnumanus.

|/lechopmayuu meépoozo mena. Pacmscenue u cocamue. Cogue. Mooy
FOnea. [Ipeoen ynpyaux deghopmayuil.

Tennosoe pacuiupernue ixcudkocmeri u meeépovix mei, 00bEMHOE U

iuHelinoe pacuupenue. AH2APMOHUIM MENNI08bIX KOIeOanUll Yyacmuy
gewecmea Kaxk npUYUHa menio8o20 pacuupenus mei (Ha KaiecmeeHHoM
(yposne).

IIpeobpaszosanue sHepeuu 8 hazoewix nepexodax. YpasHeHue meniogozo
bananca.

Ilosepxnocmuoe Hamsaicenue. Koagppuyuenm NOBEPXHOCMHO20
Hamsaxcenus. Kanunnapuvie senenus. JlasneHue noo  UCKPUBNEHHOU
nosepxnocmolio scuokocmu. Qopmyna Jlannaca.

Texnuyeckue ycmpoiicmea u mexHoao2uyecKue npoyeccsl. KUAKue KpUCTalubl,
COBpPEMEHHBIE MaTEPUAJIbI.

|/[emoncmpayuu

Tennooe paciupenue. CBoiCTBa HACKHIIIIEHHBIX TTapoB. Kumnenue.

Kurienre npu MOHM>KEHHOM JIaBJICHHH.

H3zmepenue cunvl nogepxnocmmnozo Hamsxcenus. Onvlmol ¢ MbLIbHbIMU
NIEHKAMU.

Cmauueanue. Kanunnapuvie sgnenus. Mooenu HeHbIOMOHOBCKOU HCUOKOCIU.
Crioco0b1 n3MepeHus BIaKHOCTH. VccinemoBanne HarpeBaHus U TJIABICHUS
KPHUCTAJNTNYECKOT0 BEIIECTBA.

Buowt oeghopmayuii. Habnooenue manvix deghopmayuii. Yuenuuecxkuit
IKCnepumenm, abopamopHvie padomvl, npakmuxym Hzyuenue
3aKOHOMepHOCmell UCNAPeHUs HCUOKOCTEL.

Hsmepenue yoenvrotl meniomsl niasieHus 160a. M3yuenue ceoticmes

HACLIWEHHRbLX NAPOE.




N3mepenne abCoMOTHON BIIAXKHOCTH BO3/TyXa M OIICHKA MacChl TapOB B
MIOMEIIICHHH.

Uzmepenue koa¢hghuyuenma noeepxHoCmHO20 HAMANCEHUS.
Hzmepenue mooyns FOuea. Hccnedosanue sagucumocmu deopmayuu
[pe3uno6020 0Opazya om NPULOJNCEHHOU K Hem) CUTBL.

Pa3znen 4. DnextpoauHaMuKa (22 Jaca)

Pasznen 4. Dnextpoaunamuka (54 daca)

Temal. Dnekrpocraruka (10 yacos)

Tema.l. Dnekrpuyeckoe moie (24 gaca)

OnexTpuzanus Tena. ODJEKTpUYecKUi 3apsa. JlBa BuAa 3JIEKTPUYECKHUX
3apsnoB. IIpoBOAHMKM, JUAJIEKTPUKM M IOJIYIPOBOJHUKH. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsAa.
B3aumopeiictsue 3apsaa0B. 3akoH Kynona. TodeuHbli 2351€KTpUYECKUN 3apsl.
OnexTpuueckoe noyie. Hanpspk€HHOCTD 3ekTpuyeckoro nosst. [punnun
CYIEPIO3HULIMH IIEKTPUUYECKUX NTosIeH. JINHUN HanpsyKEHHOCTH
AIEKTPUYECKOTO TOJISL.
Pabota cui anekTpocratuueckoro nos. [loreniuan. Pa3HocTh NOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AIEKTPOCTATUYECKOM IoJie. J{uanekrpudeckas
IIPOHUIIAEMOCTD.
OnexktpoéMkocTb. KonaeHcarop. DneKTpo€MKOCTh TIOCKOTO KOH/IEHCATOPA.
OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.
Texnuueckue ycmpoticmea u Npakmuieckoe npumeHenue: HIEKTPOCKOII,
3JIEKTPOMETP, JIEKTPOCTATUUECKAs 3allUTa, 3a3€MIIEHUE HJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTEDP.
/[emoncmpayuu

1. YerpoicTBO M TPUHLIKI IEHCTBUS AJIEKTPOMETPA.

2. B3anMoielicTBre HAdJIEKTPU30BAHHBIX TEJL.

3. DIEeKTPUUECKOE M0JIE 3aPSHKEHHBIX T

4. [IpOoBOJTHUKY B 3JIEKTPOCTATUIECKOM IIOJIE.

5. DnekTpocraTuyeckas 3alura.

6. JIMDIEKTPHUKH B DIIEKTPOCTATUICCKOM TIOJIE.

7. 3aBHCUMOCTb 3JEKTPOEMKOCTH IIIOCKOTO KOH/IEHCATOpa OT

IUIONIA U IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJIEKTPUUECKON

IIPOHUIIAEMOCTH.

8. DHeprus 3apsKEHHOTI0 KOHJ/IEHCATOoPA.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi
1. U3mepenue 351eKTpoEMKOCTH KOHIEHCAaTOopa.

OnexTpuzauus Ten U €€ MpOosiBIEHUs. OJeKTpudeckuil 3apsa. [[Ba Buna
AIIEKTpUYECKUX 3apsiioB. [IpOBOAHMKH, AMAIEKTPUKH U IOJYNPOBOJHUKH.
DneMEeHTapHbIM 3JIEKTPUUECKUI 3apsll. 3aKOH COXPAHEHUS JIEKTPUUYECKOIO
3apsiza.

B3aumogeiictBue 3apsnoB. Toueunble 3apsaabl. 3akoH KyioHa. DneKTpuueckog
nosne. Ero peilictBue Ha  3JeKTpuuYeckue 3apanbl.  Hanpsok€HHOCTH
anekTpudeckoro  mosg.  [lpoOubiit  3apsan.  JluHum  HanmpsHKEHHOCTH
ANIeKTpUYecKoro nosst. OQHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHMaIbHOCTh 3JIEKTPOCTATUUECKOTO oJIA. Pa3HOCTh MOTEHIMANIOB U
HanpspkeHue. [loTeHuumanbHast >Heprusi 3apsiia B 3JEKTPOCTaTHUYECKOM
nosie. [Torennman anekrpocrarnyeckoro noss. CsA3b HANPSHKEHHOCTH

MoJis M Pa3HOCTU TOTEHIHUAIOB JJs 3JIEKTPOCTaTHUYECKOTro mousl (Kay
OJIHOPOAHOT0, TAK U HEOJHOPOIHOTIO).

[TpuHIMI CynepnO3ULIMU IIEKTPUYECKUX TTOJIEH.

Ilone moueunoco 3apsaoa. Ilone pasHomepHo 3apsdicenHoli cgepol. Ilone
[pasHomepHo 3apsadcenno2o no 00vémy wapa. Ilone pagnomepro 3apariceHHO
beckoneuHot nrockocmu. KapmuHvl 1uHutl HANPAHCEHHOCMU DMUX NOAel

U SKEUNOMEHYUATTLHBIX NOBEPXHOCELL.

[TpoBOAHMKH B 3JEKTPOCTATHUECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps/I0B.
JludnekTpukn B 3JEKTpOCTaTHMUecKoM  mosie.  J{unnekrtpuyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konnencarop. OneKTpoéMKOCTh KOHJEHCaTopa. JNEKTPOEMKOCTH IUIOCKOIQ
KOHJIEHCaTopa.

[lapannenvhoe coedunenue Konoencamopos. Ilocieoosamenvhoe coedunenue
KOHOeHcamopog. JHEPTUs 3apsKEHHOI0 KOHAEHCATopa.

/l6usicenue 3apanceHHoU Yacmuybl 8 OOHOPOOHOM INEeKMPUUECKOM HOJe.
Texnuueckue ycmpoiuicmea u mexHoI02u4ecKue npoyeccsl. SIEKTPOCKOI,

9JICKTPO-METP, JICKTPOCTATUYCCKAA 3alllUTa, 3a3CMJICHUC 3JI€KTpOHpH60pOB,




KOHJICHCATOPBI, 2erepamop Ban oe I paagha.

|/lemoncmpayuu

YCTpoHCTBO U IPUHLIMIT AEUCTBUSI 3JEKTPOMETPA. DIEKTPUUECKOE T110J1€
3apsHKCHHBIX IAPUKOB. DIEKTPHUECKOE MOJIE IBYX 3apsHKEHHBIX IIACTHH.
Mooenv anexmpocmamuueckoeo eenepamopa (Baw oe I paaga).
[TpOBOAHHKY B 3JIEKTPUYECKOM TIOJIE. DIEKTPOCTATHICCKAs 3aIIHTA.
Yempoticmeo u deticmsue konoencamopa noCmosHHOU U nepemMeHHOU
emkocmu.

3aBUCHUMOCTBD AMEKTPOEMKOCTH INIOCKOTO KOH/IEHCATOPa OT ILIOMIA M TUIaCTHH,
pacCcTOSTHUS MKy HUIMH U JUAJICKTPHUSCKON MPOHUIIAEMOCTH.

DHeprust NMEKTPHUUECKOTO MO 3apsHKEHHOT0 KOHIGHCATopa.

3apsaoka u paspsaoxka KOHOeHcamopa yepes pe3ucmop.

Yuenuueckuit 3xcnepumenm, nabopamophsie padomol, NPAKMUKYM
Oyenxa cun 83auMo0elucmsusl 3apAHCeHHbIX Meil.

Habnioodenue npespaujerus sHepeun 3apsdiceHH020 KOHOeHCamopa 6 IHep2uto
u3nyenus

ceemoouooa. M3yuenue npomeKkanust moka 6 yenu, cooepicaujeti KOHOeHCamop.
Pacnpeodenenue paznocmu nomenyuanos (Hanpsaxjicenus) npu
nOC1e008amenbHOM COeOUHEeHUU

KoHOeHcamopos. Mccnedosanue paspada KOHOEHCamopa uepes pe3ucmop.

Tema 2. [TocTosIHHBIN dNeKTpUYecKuii TOK. TOKH B pa3HbIX cpenax (12 yacos)

Tema 2. [TocTOSHHBIHN AIIEKTPUYECKHIA TOK (24 yaca)

DJeKTpUUECKUi TOK. Y CIIOBHSI CYLIECTBOBAHMSI AIEKTPHUUECKOTO TOKA.
Wctounuku Toka. Cuna Toka. [IocTOSHHBIHI TOK.

Hanpspokenne. 3akon Oma 1715 y4acTka LemnH.

DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, MAapauIENbHOE, CMEILIAHHOE COEIMHEHHUE ITPOBOIHUKOB.
Pa6ora anexkrpuyeckoro Toka. 3akoH Jlxoyns—IJIenna. MouHocTh
NEKTPUYECKOTO TOKA.

3/1C v BHyTpEHHEE CONPOTUBIIEHUE HCTOUYHUKA TOKA. 3akoH OMa /17151 TOJIHOM
(3aMKHYTOM) 25ekTpuueckoit emu. KopoTkoe 3aMbIkanue.

DneKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS METAJIJIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTb.
DnexTpuuecKuid TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BUS CYILIECTBOBAHUS OCTOSIHHOTO
anekTpuieckoro Toka. Mcrounuku toka. Hanpsokenne U u 3J1C E. 3akon
OmMa Ju1st yyacTKa LETIH.

DNEeKTPUUECKOE COMTPOTUBIIEHUE. 3aBUCUMOCTb COMPOTUBIICHUS OJTHOPOAHOTO
MPOBOJHUKA OT €r0 JUIMHBI U TUIOIIA/IHA IMOTIEPEYHOTO CEUEHUS.

Y enbHoe CONpPOTUBIIEHUE BELIECTBA.

ITocnenoBarensHOE, MapalieNbHOE, CMEIIAHHOE COESAMHEHNE TIPOBOJIHHUKOB.
Pacuér pa3BeTBIEHHBIX dNEKTpUUeCKUX 1enei. [Ipasunra Kupxeoga. Pabora
AIEKTPUYECKOro Toka. 3akoH Jxoyns—IJlenna.

MOIIHOCTD 3MIEKTPUYECKOTO TOKa. Teniosas MowHoCmb, 8vbl0enseMds Ha
pesucmope.

OJIC 1 BHYTpEHHEE CONPOTHUBJICHUE WCTOYHUKA TOKAa. 3akoH Oma miist
MOJIHOM (3aMKHYTOM) 3JIEKTPUUECKOM 11en. MOIIHOCTh HCTOYHUKA TOKA.




ITomynpoBonHuku. CoOCTBEHHAs U TPUMECHasI TPOBOIUMOCTh
noaynpoBoaHuKoB. CBolicTBa p—N-nepexoa. I1onynpoBoiHIKOBbIE TPHOOPBHI.
DNEeKTpUUECKUH TOK B paCTBOpPAX U paciljlaBax 3JIEKTPOIMUTOB.
DNEKTPOIUTUYECKAS IUCCOLMALINSL. DIEKTPOIIH3.
DneKTpuuecKuid TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITENIbHBIN pa3psia.
Momnnus. [1nazma.
Texnuueckue ycmpoiicmea u npaKkmuyeckoe npumeHeHue . aMIuepMerp,
BOJIbTMETP, PEOCTAT, UICTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIEe IPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPBI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHbIH
JMOJ1, TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBINA JHO/,
rajgbBaHuka. Jemoncmpayuu

1. V3mepeHue CUIIbl TOKA U HAIPSKEHUSL.

2. 3aBUCUMOCTh COIIPOTUBIICHUS HWINHIPUUECKUX IPOBOJIHUKOB

OT JJIMHBI, IIJIOIAIU [TOIIEPEUHOr0 CEUEHUs U MaTepHala.

3. CMenranHoe coeTMHEHHE TIPOBOTHIKOB.

4.  TIpsmoe uzmepenue 3/IC. KopoTrkoe 3amMblkaHHE rajibBAHHYECKOTO

9JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUSI.

5. 3aBUCUMOCTH COTIPOTUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.

6.  IIpoBOIUMOCTb HIIEKTPOIUTOB.
7. WckpoBoii pa3psa U MPOBOAUMOCTb BO3/1yXa.
8.  OIHOCTOPOHHSS MPOBOJUMOCTD JTHOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomol
1. I3yueHune CMEIIaHHOTO COeTMHEHHUS PEe3UCTOPOB.
2. Namepenne D/1C ucTouHnKa TOKA U €T0 BHYTPEHHETO COITPOTHBIICHUSI.
3. HaGmronenue snextponusa.

KopoTtkoe 3ambikanue.

Komnoencamop 6 yenu nocmosiHHo2o moxa.

Texnuyeckue ycmpouicmea u mexHoi02uyecKue npoyeccvl. aMIepmMeTp,
BOJIbTMETP, PEOCTAT, CYETUUK IEKTPUUECKON SHEPTUH.

|/[emoncmpayuu

W3mepenue CHtbl TOKA M HATIPSHKCHHUS.

Hccnedosanue 3a8ucumocmu cuibl moxka Om Hanpajcenust OJis pe3ucmopa,
1aMNbl HAKATUBAHUS U C8EMOOU0OA.

3aBUCHMOCTh COTIPOTHBIICHU S [IUJTUHAPUICCKIX IPOBOJHUKOB OT JIJTHHBI,
IUIOIA/IM TIOTIEPEYHOT0 CEeUEHUs U MaTepHaia.

Hccnedosanue 3a8ucumocmu cuibl moxka om conpomueneHus npu NoOCMossHHOM
HAaNPA’CEeHUU.

[Tpsimoe nzmepenne 3/1C. KopoTkoe 3ambIkaHKe ralbBaHUYECKOTO 3JIEMEHTA
U OLIEHKA BHYTPEHHEro conpoTuBiieHusi. Cnocodwvl coeoureHuss uCmoyHuKo8
moka, 3/]C 6amapeii.

Hccnedosanue paznocmu nOmeHyuaios mexcoy nouocamu UCMoyHUKa
MOKa Om Cuibl MOKA 6 yenu.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npakmuxkym
Hccneoosanue cmeuanno2o coeourenus pe3ucnmopos.

H3zmepenue yoenbHo2o conpomusieHus npOOOHUKOS.

Hccnedosanue 3a8ucumocmu cuibl MoKa Om Hanpajcenust OJis 1amnol
HAKATUBAHUSL.

Yeenuuenue npedena usmepenus amnepmempa (6onommempa). VIsmepenue
OJ1C u BHyTpEHHET0 CONPOTUBIICHHS HICTOYHUKA TOKa. Mccriedosanue
sasucumocmu I/C canveanuuecko2o s1emeHma om epemenu npu
KOPOMKOM 3AMbIKAHUU.

Hccnedosanue paznocmu nomeHyuaiog mexicoy noaocamu UCmoyHUKa
MOKa Om CUlbl MOKA 8 Yenu.

Hccnedosanue 3a8ucumocmu noae3sHou MOWHOCMU UCTOYHUKA MOKA OM
CUTIbL MOKA.

Habmonenne snextponmsa

Tema 3. Toku B pa3HbIx cpeaax (6 gacos)

OnexTpuyeckas MPOBOAUMOCTb Ppa3JIMYHBIX BEIIECTB.
IIPOBOAMMOCTb ~ TBEPIABIX METAJUIOB. 3aBUCHUMOCTb
METAJIJIOB OT TeMIieparypsl. CBEpXIpPOBOIUMOCTb.

OneKTpoHHas
CONPOTHUBIICHUS




OJIeKTpUYECKuid TOK B BakyyMe. (CBOHCTBa 3JEKTPOHHBIX IYYKOB.
[TonynpoBOIHUKH. CobcTBeHHas u IpUMecHas IIPOBOJIUMOCTh
nosynpoBogHukoB.  CpoiictBa  p—n-nepexona.  IlonynpoBogHHKOBBIE
npuOOpbl. DNEKTPUYECKU TOK B JIIEKTPOJIUTAX. JIEKTPOIUTHYECKAS
Jquccoranus. DieKTpoin3. 3akoHsl Dapajest s AIEKTPOIu3a.
OnekTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIbHBIN
paspsn. PasinuHble TUIBI CAMOCTOSATENBHOIO paspsana. Monnus. [liasma.
Texnuueckue ycmpoucmea u npaxmuieckoe npumeHenue: ra3opas3psiHble
JAMIIbI, 3JEKTPOHHO-Ty4YeBas TpPyOKa, IMOJYNPOBOJAHUKOBBIE NPHUOOPHIL:
IUOJI, TPaH3UCTOP, (HOTOAMOM, CBETOAMOJ; TajdbBaHUKA, paQUHUpPOBAHHE
MEJH, BBIIUIABKA aJIFOMUHUS, DJIEKTPOHHASI MUKPOCKOIIHSL.

|/[emoncmpayuu

3aBUCUMOCTb COIIPOTUBJIEHUS METANIOB OT Temmeparypbl. [IpoBogumocTs
AJIEKTPOJIUTOB.

3axonvl anekmponuza Papaoes. Uckposou pa3pso u nposooumMocms 80-0yxa.
CpasHenue npogoouMocmu Memaiios U NOIYNPOBOOHUKOS.

OQHOCTOPOHHSS TPOBOIUMOCTD TUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, nPAKMUKYM
HabGmonenue osnextponusza. HMzmepenue 3apsada 0OHOBANEHMHO20 UOHA.
Hccnedosanue 3agucumocmu conpomueieHus mepmope3ucmopa onm mem-nepa-

mypot.
CHamue 60o1bm-amnepHol Xapakmepucmuku Ouood.

OU3NYECKHU ITPAKTUKYM (16 uacoB)

Cnocobul usmeperus Quauyeckux 6eIUdUH ¢ UCHOIb308AHUEM AHANO208bIX U
YUPPOBLIX UMEPUMENHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abconomuvie u OMHOCUMENbHBLE NOZPEULHOCTU USMEPEHUT PUUYECKUX
seauyun. Oyenka epanuy nocpeutHocmell.

[Ipogedeniue KOCBEHHLIX UIMEPEeHUU, UCCIe008anUll 3asucumocmeti Qusu-
YeCKUX 8eIUYUH, NPOBEPKA NPEOSIONCEHHBIX cunomes (8b100p u3z pabom,
ONUCAHHBIX 8 MeMAMU4ecKuUx pazoenax «Yuenuveckuil sxcnepumenm, na-
bopamophbvie pabomol, NPAKMUKYM»).

Pe3eps (2 yaca)

Peseps (10 yacoB)




TemaTuueckoe IIAaHUPOBaHUE 10 kacc

[IporpammHoOe conepkanue

Kon-Bo Pa3znen 1:Hay4unbie MeTOAbI MO3HAHMS 2/54 Kon-Bo

yacoB Ha JacoB Ha

6a30BOM yrayOnen

YPOBHE HOM

YPOBHE
1 ®duznka — Hayka o mpupoje. HaydHbie MeTOIbI TO3HAHUS OKPYKAIOMIET0 MUpa. PoJib SKCTIieprMeHTa U TEOPHH B TIPOIIECCE TIO3HAHMSI 1
MPHUPOJIBL. DKCIEPUMEHT B pusnke. MonenupoBaHue GU3NIECKUX SBICHUHA U TPOIECCOB.
Jemoncrpanuu 1. Ananorossie 1 Iu(pOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.
1 Hayunebie runoTe3sl. @u3uvecKue 3aKOHBI U TCOPHH. | paHHIIBI MIPUMEHUMOCTH PU3NICCKUX 3aKOHOB. 1
[Tpunuun cootrBercTBus. Ponb u mecto ¢usuku B (HOPMHPOBAHHH COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B MPAKTUYECKOU
NEITEILHOCTH JIIOICH.
Cnocobul usmepenus puzuyeckux eeauyun (aHan0208ble U yughposvle 1
usMepumenbHvle NpUOOPLL, KOMNbIOMEPHbLE OAMUUKOBbLE CUCTEMDL).
[loepewinocmu usmepenuti husuyecKux eeruyun (abCoromuas u
OMHOCUMENbHAS).
Mooenuposanue Quzuueckux seieHuil u npoyeccos (mamepuaivhas |1
MouKa, abCoOMHO MEEPO0e Meio, UOEANbHASL HCUOKOCTb, UOEANbHDI 2a3,
moueunsvlil 3apsio).
labopamopnas paboma: Hzmepenue cunvi moxa u HanpsaxiceHus 8 yenu 1
NOCMOAHHO20 MOKA NPU NOMOWU AHATIO208bIX U YUPDPOBbIX
usMepumenbHuIX nPUboOpPos.

Tema: Mexanuka  18//354

2.1 Kunematuka 4/104

1 Mexanudeckoe aBrkeHue. OTHOCUTETFHOCTh MEXaHUIECKOTO

nBmwxenud. Cucrema orcué€ra. Tpaekropus. [lepemerenue,
CKOPOCTH (CpeIHssI CKOPOCTh, MTHOBEHHAsS! CKOPOCTh) U
YCKOPEHHE MaTEpPUAIBHON TOYKH, UX MTPOEKIUU HA OCH
CHUCTEMBI KOOPJINHAT.




CokeHre nNepeMEIEeHU U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHEHHOE IBUKEHUE.
['padyku 3aBUCIMOCTH KOOPAUHAT, CKOPOCTH, YCKOPCHHSI,
MyTU U TIEpEMEIICHHs] MaTePHaIbHON TOUYKH OT BPEMEHHU.
CBoOogHoOE majieHue.

Yckopenue cBOOOTHOTO MaCHHS.

|/Tsudicenue mena, OpoulenHo20 noo Y2ioM K 20pU30HMY.

3asucumocms KoopOuHam, CKOpOCMU U YCKOPEHUs: MamepuaibHou
MOYKU OM 8peMeHU U Ux epaghuxu

Pewenue 3a0au no meme «/lsudicenue mena, 6pOULEHHO20 NOO Y2lOM
K 20pU3OHMY»

KpuBonuHeliHoe nrkeHne. [[BrukeHne MaTepuaibHON TOUKH
10 OKPYXKHOCTH C IIOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO.
YroBas CKOpOCTh, JINHEWHAsI CKOPOCTh. [leproa u yacrora
oOpamieHus. LleHTpocTpeMHUTeNbHOE YCKOPEHHE

JlabopaTtopHas padoTa: 3yueHne HepaBHOMEPHOTO JIBUXKEHUS
C IIeNIbI0 OMPEIEIeHUSI MTHOBEHHOM
CKOPOCTH.

[[enmpocmpemumenvroe (HOpManbHOeE), KacamenbHoe
(maneeHyuanbHoe) U NOIHOe YCKOpeHUe MamepuaibHOU mouKu

Pewenue 3a0au

labopamopuas paboma: Hccrnedosanue 3a8ucumocmu nepuooa
006paweHuss KOHU4eCKo20 MAsmHUKa om e20 Napamempos

2.2 Tunamuxka 7/104 2.3 CraTuka

[Tpunnumn otHocuTenbHOCTH ["anues. I1epBelii 3ak0H
Herotona. lHepranbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepnosunnu cui. Bropoi
3aKkoH HproTOHA 17151 MaTepUalIbHOM TOUKH. TpeTuil 3aK0H
HproToHa 711 MaTepraibHbIX TOYEK

Heunepyuanvusie cucmemsvl omcuéma (onpedenenue, npumepsi). Bec
meina, 08UNCYULe20CsL C YCKOPEHUEM




Craruka (1 u3 4) Cnosicenue cun, npuiodceHHvlx K meepoomy meiy.

Craruka (2 uz 4) [{enmp msocecmu mena.

3aKoH BceMupHOro Tsarorenus. Cuina tsoxectu. [leppas
KOCMHYECKasi CKOPOCTh

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

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACCbl. 3A8UCUMOCTb
yckoperus c60600H020 nadenuss om 8blCOmMbvl HAO NOBEPXHOCHIBIO
nianemuvl U OM 2eocpaguyeckou wupomsl. Jleudxcenue HebecHvix mei u
ux cnymuuxog. 3axkonvl Kennepa.

/lagnenue. ' uopocmamuueckoe oasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «,HMHCLMMKCZ))

Tpenue. Bunsl Tpenns (OKosi, CKOJIbKEHUs, kKaueHus ). Cuia
tpenus. Cyxoe Tperne. Cuiia TpeHHsI CKOJBKESHHS U CHJIa
TpeHus nokos. Koapduuuent

Tpenus. Cuia COpOTUBIICHUS TPU IBMKCHUH TeTa B
KHUJIKOCTH WJIH Tas3e.

[ToctynarenpHOe 1 BpaliaTeabHOE ABUKEHNE a0COIIOTHO
TBEPAOTO TEIIA.

MOMEHT CHIIBI OTHOCUTEIBLHO OCH BpaleHus. [1neqo cuibl.
YcnoBusl paBHOBECUsI TBEPAOTO TEIA.

(Craruka 3 u3 4) Yemotiuusoe, neycmoiiuugoe, be3paziuunoe
pasnosecue. Jlabopamopnas paboma: Hzmepenue kodgpguyuenma
Mpenus no eenudune y21068020 kodgpuyuenma zagucumocmu Fmp(N).

[ Ipakmuxym « 3mepenue pasHooeticmayroweli Cul npu O8UHCEHUU
OpycKa no HAKIOHHOU NIOCKOCTNUY

[ Ipakmuxym «3mepenue pasHooeticmeyroueli Cul npu O8UHCEHUU
OpycKa no HAKJIOHHOU NIOCKOCTUY

Jlaboparopnas padota «VccnenoBanue ycIoBUid paBHOBECHS
TBEPIOTO Tella, HMEIOIIETO OCh BPALIICHUS.

(Craruka 4 u3 4) Jlaboparopuas pabora «/3yueHre yCTOHYHBOCTH
TBEPOrO TENA, UMEIOLIETO ILIOMIaAb OTIOPHL.»




2.4 3akoHbI cOXpaHeHHs B MexaHuKke 6 /104ac

Hmnynbc MmaTepuanbHON TOUYKH (Tea), CUCTEMBI Ma-
TepUalbHbIX TOYEK. VIMITyJIbC CHIIBI MU U3MEHEHUE M-
IyJbCca Tella. 3aKOH COXPaHEHUs UMITYINbca. PeakTuB-Hoe
JBHKEHHE

Momenm umnynvca mamepuanvrou mouxu. Ilpeocmasnenue o
COXpAHeHUU MO-MEeHMAaA UMNYIbCA 8 YEHMPATbHLIX NOJIAX.

Llenmp macc. Teopema o osudiceHuu yenmpa macc.

Peuienue 3a0ay no meme «3aKoH COXPAHERUSA UMNYTIbCA»

Pabora cunbl. MOIIHOCTH CHJIBL

Kunernueckas sHeprust MarepuaibHON TOUuku. Teo-pema 00
W3MEHEHUU KUHETUUECKOU SHEPTHH.

Paboma cunvl Ha MalomM U Ha KOHeuHoM nepemeweruu. I paguueckoe
npeocmasieHue pabomsi CUibl.

I Ipakmuxym «Hsmepenue umnynvca mena no mopmo3HOMY nymu.»

[ Ipaxmuxym «Vzmepenue umnynvca mena no mopmo3HOMY nymu.»

ITorenumanbHas sHeprusd. [loTeHmanbHas YHEPrus yupyro
nedopMupoBaHHON NpykuHbI. [loTeHIManbHas 3HEeprus Tena
BOJIM3K noBepXHOCTH 3emiu. [loTeHnansHbie 1
HeNoTeHUHUalIbHbIe CUIbl. CBS3b pabOThI HEMOTEHIIMAIBHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOM SHEPIUU CUCTEMBI TEI

3aK0oH COXpaHEHHs] MEXaHUYECKOUM SJHEepPTuu. YTIpyrue u
HEeyIpyrue cronkHoBeHwus. JlaboparopHas

pabota «3ydyenne abCOIIOTHO HEYIPYTOTO yIapa C IMOMOIIBIO
JIBYX OJIMHAKOBBIX HUTSHBIX MAsTHHKOB)

[lomenyuanvhas suepeusi meia 8 00OHOPOOHOM 2PABUMAYUOHHOM NOJIe.
Ilomenyuanvhas sHepausi mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20
wapa (eHympu u 6He wapa). Bmopas kocmuueckas ckopocms. Tpemos
KOCMUYECKAsl CKOPOCMb.




Ypasnenue bepuynnu 015 u0eanbHoU #HUOKOCMU KAK Cle0Cm8ue 3aKOHA
COXPAHeHUs MEXAHUYECKOU dHEP2UU.

Jlabopamopnas paboma « Onpedenenue pabomsi Cuibl MpeHus npu
08uUdICeHUY mela N0 HAKIOHHOL NIOCKOCU. »

Paznen 3: Mosekyisipasi pu3uka ¥ TepMognHaMuKa 24/49

3.1 OcHOBBI MOJIEKYJISAPHO-KHHEeTHYEeCKOoi Teopun 9/15

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUU U
UX ONBITHOE 000CHOBaHKE. BpoyHOBCKOE IBUXKEHHE.
Huddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUIL
BellecTBa. MoJieny CTpoeHusl ra3oB, )KUIKOCTEN U TBEPBIX TEN
U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEIIEH.

Macca u pazmepsl Mosaekyn. Konuectso BemecTsa.
[Tocrosnnas ABorazpo. TennoBoe paBHoBecue. TemnepaTtypa u
e€ u3mepenue. lllkana remneparyp Llenscus

Pewenue 3a0au

Pewenue 3a0au

labopamopuas paboma: Hccredosanue npoyecca ycmanosieHus
MeNnI08020 PABHOBECUSL NPU MENTO0OMEHe MeHCOY 20psHell U XOT0OHOU
800011

Mopeins naeansHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH UICATHHOTO rasa.

AOGcomoTHas TeMIieparypa Kak Mepa CpeHel KHHETHYEeCKOM
SHEPrUM TEMJIOBOIO JBMKEHUS YaCTHIL
ra3a. [IIkana remnepatyp KensBrHa.

Mooenv uoeanvroco eaza 6 MKT: yvacmuyul 2aza 0gusxicymces
Xaomuuecku u He 83aumMo0eticmayiom opye ¢ Opy2om

Ces3b abcontomuol memnepamypvl mepMoOUHAMULECKOU CUCTEMbL CO
cpeoHell KuHemu4eckol sHepeuel NoCmynameibHo20 menio8o2o

0BUdICEHUsL €€ uacmuy




Pewenue 3a0ay no meme « OcHosHoe ypasHeHue MONeKYIAPHO-
KUHEemu4eckou meopuuy

I'azoBble 3akoHbl. Y paBHeHUe MenneneeBa—KitanenpoHa.
3akoH JlaapTOHA

I/I30Hpoueccm B HACaJIbHOM ra3€ C IIOCTOSIHHBIM KOJIMYECTBOM
BC€OICCTBA

IIpaxmukym « M3yuenue uzomepmuueckoeo npoyecca (PeKOMeHO08AHO
ucnov3osanue yupposou 1abopamopuu)y

IIpaxkmukym « M3yuenue uzomepmuuecko2o npoyecca (PeKomMeHO08aHO
ucnonv3oearue yugpoesotl 1abopamopuit)»

Peuwienue 3a0ay no meme «I azoevie 3axkonvly

I'paduueckoe mpeacTaBaeHUe U30MPOILIECCOB: U30TEPMa,
n30Xx0pa, u3odapa.

JIabopaTopHnas padota: OnpeneneHne Macchl BO3IyXa B JlaGoparopHnas padota «/3yyeHne n300apHOro mnpoueccar»
KJIACCHOW KOMHATE Ha OCHOBE M3MEpEeHUIl 00bEMa
KOMHATBI, JAaBJICHUS U TEMIIEPATYypbl BO3yXa B HEH.

Peuienue 3a0ay no meme ((HS’OI’ZPOI/;eCCbl 8 UOeAIbHOM 2a3e C
NOCMOAHHbIM KOJU4YEeCmeom eeujecmed. Fpaqbuuecxoe npedcmaeﬂeﬂue
uzonpoyeccoes. uzomepma, u3so-xopa, u306apa»

Pewienue 3a0au no meme ((HS’OI’ZPOI/;@CCIJZ 6 UOeanbHoOM 2a3e C
NOCMOAHHBIM KOJU4YeCcmeom eeujecmaea. Fpaqbuttecxoe npedcmaeﬂeHue
uzonpoyeccoes. uzomepma, usoxopa, u306apa»

Oboowarowuti ypok no meme « OCHOBbL MONEKYAAPHO-KUHEMUYECKOU
meopuuy

3.2 Tepmoannamuka. TerioBbie Mammnbi (20 ) OcnoBbl TepmoguHamuku (10)

TepmoanHamMuueckas cuctemMa. BHyTpeHHss sHEprus
TEPMOJIMHAMUYECKON CUCTEMBI U CIOCOOBI €€ M3MEHEHUSI.
KonngecTBo TemioTs 1 padora.

BHyTpenHsst sHeprus 0JHOATOMHOTO HAEaIbHOIO Tra3a.

3aoanue snewnux ycnosuti o T/ cucmemol. Buewnue u snympenuue
napamempuwi. [lapamempul T/{ cucmemvl Kak cpeOHue 3HAYEHUsL BETUYUH,
ONUCHLIBAIOWUX €€ COCMOSIHUE HA MUKPOCKONUYECKOM YPOBHE.




Hynesoe nauano mepmoounamuxu. Camonpoussonvras peraxcayus T/]
cucmemul K menio8omMy pasHO8ecuUio.

Mooens udeanvHozo 2aza 6 mepmoOUHaAMuKe — CUCmema ypaeHeHull.
ypaeuenue Menoeneesa—Knaneiipona u evipasicenue 0 6HympeHHell
oHepauu. Ycnosus npumenumMocmu 3mou MoOenu. Hu3Kdasi KOHYEeHmMpayusl
yacmuy, 8blCOKUe memnepanmypol

Bupael rerionepenaun: TENIONPOBOAHOCTD, KOHBEKLIHS,
H3IIydeHue. Y aenbHas TemIoEMKOCTh BemecTBa. KonruectBo
TEIJIOTHI TPU TETUIONEpEaye.

[TonsTre 06 angradbaTHOM nporecce. [TepBriii 3aKoH
TEPMOJIUHAMUKHU

Ksazucmamuueckue u necmamuuecKkue npoyeccoi.
Onemenmaphasn paboma 6 mepmoounamuxe. Boiuucnenue pabomuol no
epaghuxy npoyecca na pV-ouazpamme

Yoenvnas u monapnas mennoémxocmu eewecmea. Ypaenenue Matiepa

Yoenvnas mennoma ceopanus monauea. Pacuém xonruvecmea meniomol
npu menyionepeoave

HpI/IMeHeHI/Ie MEPBOro 3aKk0OHa TCPMOANHAMHKHU K
nu3omponeccam. rpa(l)quCKaﬂ HUHTCpHpCTaluAd pa6OTLI rasa.

Bropoii 3akon TepmoarHamuky. HeoGpaTuMocTh mpo1ieccoB B
IIPUPOIE.

Pewenue 3a0ay no meme «prweHeHue nepeoco 3aKoHa
mepMOOUHClMuKM K Uso-npoyeccamy

Konuuecmeo mennomul u paboma Kax mepvi usmeHeHUus 6HympeHHell
onepeuu T/ cucmemsi

Bmopoii 3axoH mepmoOuHamuKu 015t HePABHOBECHBIX NPOYECCOB.
HeBO3MONCHO
nepeoams menjiomy om 0ojiee X0100H020 mela K 6o/iee Hazpemomy Oe3

xomnencayuu (Knayszuyc).




DKonoruyeckre npoodaeMbl TETIIOIHEPTE€TUKH.
JlaGoparopnas pabota «l3mepenue ynenbHOI TEmI0-EMKOCTH»

JlaGoparopHas pabora: MiccnenoBanue mporecca OCThIBAaHHSI BEIECTBA.

[Ipakmuxym «. Uccnedosarnue aduabamnoco npoyecca»

[Ipakmuxym « Hccredosarnue aouabamno2o npoyeccay

Ob6obwarowuii ypox no meme « OCHO8bI MEPMOOUHAMUKUY

3.3 ArperaTtHbie COCTOSIHUSI

BemecTBa. ®a3oBbie nepexoanl 5/14

[Tapoo6pa3oBanue u KoHACHCaIus. Vcrapenne u KuleHue.
AOCOIIOTHAsI 1 OTHOCUTEJIbHAS BIIAXXHOCTH BO3/yXa.
Haceiennsrii nap

VYV nenbHas TemnoTa napooopa3oBaHusl. 3aBUCUMOCTh
TEMIIEPATYpPbI KUTICHHSI OT JaBJICHHUSL.

Hacvlwyennvie u Henacvluyennvle napuvl. Kauecmeennas 3as8ucumocms
NIOMHOCIUYU OA6IeHUs. HACLIWEHHO20 napa om MmemMnepamypbl, ux
HEe3a8UCUMOCMb  OMm  00béMAa  HACLIWEeHHO20 napd. 3asucumocno
memnepamypbl KUNEHUsi OM OAGIeHUs. 8

ICUOKOCTNU.

Pewenue 3a0ay no meme «Ab6conomuas u OMmHOCUMENbHAS GIANCHOCHIbY

labopamopnas paboma « 3yuenue c80ucme HACLIUEHHBIX NAPOB.»

Tsépnoe Teno. Kpucrauimueckue u aMopgHbIe Tema.
AHUN30TpOIUS CBOWCTB KpUCTALIOB. JKUIKHE KPUCTAIIBI.
CoBpeMeHHbIE MaTepUabl.

[TnaBnenue n KpucTauM3anus. Y ienbHas TEeIUIoTa MIaBIeHuUsl.
Cyb6numarusi. YpaBHEHHUE TEIIOBOTO OasiaHca.

/lehopmayuu meépooeo mena. Pacmsicenue u cocamue. Cosue. Mooyns
[Onea. Ilpeden ynpyeux degpopmayuil.

Tennosoe pacuiupenue sHcuokocmetl u meépovix mei, 06vémHoe U

IuHelinoe pacuupenue.




AHeapmMoHU3M MeNnn08blx KOIeOaHull Yacmuy eujecmed KaxK NpUYUHa
MensI06020 pacuiupenust mei (Ha KauecmeeHHOM YPOGHe).

JlaGoparopas pabota «3MepeHrne OTHOCUTETLHON BIaKHOCTH
BO3/yXa.»

Jlabopatopas padora «M3mepenne moays FOHra»

O6o0maromuii ypok mo Teme «ArperaTHbIe COCTOSTHUS
BELIECTBAY

IIpeobpaszosanue suepeuu 8 ghazosvix nepexodax. Ypasuenue
mMenio6020 banawnca.

Tlosepxrnocmnoe namsicenue. Koagpghuyuenm nosepxnocmnozo
Hamsaxcenus. KanuniapHvle s6nenus.

| /[asnenue noo uckpusiéHHol nosepxnocmoio scuokocmu. Popmyna
Jlanaaca.

Pasnen4 Daexkrpoaunamuka 22/55

4.19nexkTpocraruka 10/

4.1 DnexkTpuueckoe noje 25

Onektpuzanusi Tell. OJJeKTpudyeckuid 3apsan. /[IBa Buna
QJICKTPHUYCCKUX 3apsAd0B. HpOBOIIHI/IKI/I, AUBJICKTPUKU U
MOJYIIPOBOJIHUKU. 3aKOH COXPAHEHUs 3JIEKTPUYECKOTO
3apsana. Bzaumoneiictsue 3apsiioB. 3akoH Kynona. Toueunsrit
AIEKTPUUECKUN 3aps/l.

Onexrpuueckoe nose. Hanpsyk€HHOCTB 2JIEKTPUUECKOTO MOJIS.
[IpuHIUI Cynepro3uIuy JIEKTPUIECKUX rosel. JInnun
HAIpPSHKEHHOCTH DJIEKTPUYECKOTO MOJIS.

Ilone moueunoeo 3apsoa. [lone pasnomepno 3apsicennoti cghepui. Ilone
[PABHO-MEPHO 3apAICEHHO20 NO 00BEMY Wapa

Ilone pasnomepHo 3apsdcennol OeckoHeyHOU NI0CKOCMU

Pewenue 3a0au

Pabora cun SJICKTPOCTATHYCCKOTI'O ITOJIA. IToTenuuan. Pa3HocTh
IIOTCHIIMaJIOB

[TpoBOTHUKY U TUANIEKTPUKH B 3JIEKTPOCTATHUECKOM TOJIE.
JsnexTpudeckas MpOHULAEMOCTb.




HOmeHuuaﬂbHOCﬂ’lb AneKmpocmamudecKkozo noJiA. HOmeﬂuuaﬂbHClﬂ
IHEp2Usl 3apﬂda 6 JleKmpocmamuiecKkom noJe.

Kapmumnvl nunuti HanpajicEHHOCmu mux noaeul U 9KeUNOMeHYUaIbHbLX
nogepxHocmell.

Oonopoonoe anekmpuueckoe noue. Cés13b HANPAICEHHOCMU NOJIA U
pazHocmu nomenyuanog 0/ S1eKmpoCmamuyecKo2o nos (Kaxk
00HOPOOHO20, MAK U HEOOHPOOHO20).

OnexrpoéMkocTb. Konaencarop.

DNeKTPOEMKOCTD IJIOCKOTO KOHAEHCATOpa. JHEePrust
3apsHKEHHOI0 KOHAEHCAaTopa

HapaﬂﬂeﬂbHOe coeounenue KOH&@HCGmOpOG

[locnedosamenvhoe coeounene KOHOeHCamopos

Vlabopamopnas paboma: Pacnpedenenue paznocmu nomenyuanos
(Hanpsdcenus) npu nocied008amelbHOM COeOUHEeHUU KOHOEHCAmOopos.

JlaGoparopHas pabota «3mepeHne eKTpoEMKOCTH
KOH/IEHCATOPa.»

O06o0maromuit ypok 1no teme «JIeKTpOCTaTUKa»

O06o0maromuit ypok no reMe «IeKTPUIECKOe MoJIeH»

ﬂeuofceHue 3Clp}ZJfC€HHOZZ yacmuyvl 6 OOHOPO()HOM INEKMPUHECKOM NnoJie.

labopamopnas paboma « Habarooenue npespawenus snepeuu
3APSANCEHHO20 KOHOCHCAMOPA 8 IHEP2UIO USTYUEHUS CBEMOOU0OA. »

Pewenue 3a0au

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE:
ANIEKTPOCKOTI, AIEKTPOMETP, HIIEKTPOCTATHIECKAsI 3aIIHTA,
3a3eMJICHHE HJIEKTPOIPUOOPOB,

TexHnueckue yCTpOMCTBA W TNPAKTHYECKOE IPUMEHECHHE:
KOHJIEHCATOP, KONMMPOBAJIbHBIN anmapar, CTpyHHbINA IPUHTED

Texuuyeckue ycmpoucmea u npaKkmuieckoe npumMeHeHue. KOHOeHcamop,
KONUPOBANIbHBIL annapam, CmpyuHslil npunmep, 2enepamop Ban oe
[ paaga.




Pewiernue 3a0au no meme « Qﬂekmputtecme noje)

Pewenue 3a0au no meme « QﬂeKmpuueCKoe noney

Obobwarowuii ypox no meme « eKmpuiecKoe nojey

4.2 IlocTOSTHHBIH JIEKTPHYecKHil ToK. 6/ 15

DJIEKTPUUYECKUI TOK. Y CJIOBUS CYIIECTBOBAHUS
3JEKTPUYECKOTO TOoKa. MicTOuHMKH TOKA.

Cuna Toka. [locrosiHHbIN TOK. Hanpsikenue.

Hanpsorcenue U u 3/[C E

HpakmuKyM «HUccneoosanue 3a8ucumocmu cuivl moxa om
HANPANCEHUA OJ51 IAMNbL HAKAUBAHUSL. »

HpaKmuKyM «HUccneoosarnue 3asucumocmu cuivl mokda om HANPANCEHUA
0151 IAMNbL HAKATUBAHUS. »

3akoH Oma J1 ydacTKa Lemnu.

DJEKTPUIECKOE COMPOTHUBRIICHUE. 3aBUCUMOCTb COMPOTHBIICHUS
OIHOPOHOT'O IPOBOHHUKA OT €TI0 JUTMHBI Y TUIOIIA I TONIEPEUHOr0
CCUCHMSI.

VY nenpHOE COMPOTHBIIEHUE BEIIECTBA.

HOCJ’IGI[OB&TGJ'ILHOG, MnapayuIeJIibHOC COCANHCHNEC ITIPOBOJIHUKOB.

CMmenianHO€ COeTUHEHHNE TPOBOJHUKOB

KOHO@HCGmOp 6 yenu noCmosHHO20 noKa

TQXHMQ€CKu€yCmPOchm60 U mexHoocudecKkue npoyeccol. amnepmemp,
6olbmmemp, peocmant, c4emdux aﬂekmpuquKod OHepcuu

Pewenue 3a0ay no meme «3axon Oma 01s y4acmka yenuy

Pabora snexTpuueckoro Toka. 3akon Jxoyns—IJleHma.
MOoOMHOCTD 3AEKTPUUYECKOTO TOKA.




OJ1C 1 BHyTpeHHEE CONPOTUBIEHNE UICTOYHUKA TOKA. 3aKOH
Oma 117151 1oaHOM (3aMKHYTOM) 3JIEKTPUUECKOM 1IETH.
KopoTtkoe 3ambIkanue.

Pacuém pazeemenénnvix snekmpuueckux yeneil. Ilpasuna Kupxeogha

Pacuém pazeemenénnvix snekmpuyeckux yenet. Ilpasuna Kupxeogha

Pacuém pazeemenénnvix snexmpuueckux yeneti. Ilpasuna Kupxeogpa

Toku B pa3ju4HbIX cpeaax 6/15

DneKTpoHHas: MPOBOJAUMOCTb TBEPABIX METAJLIOB.
3aBHUCHUMOCTD COITPOTHUBIICHHS METAJIOB OT TEMIIEPATYPHI.
CBepXITpoOBOIUMOCTb.

DNeKTpUUecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
MTY4YKOB.

3asucumocms conpomusnenus Memaios om memnepamypbl.
Csepxnposooumocme.

Peutenue pacuemHulix 3a0a4 ¢ 1I8HO 3A0AHHOU U HE8HO 3A0AHHO
Guzuueckoli MoOenvIo ¢ UCNONL30BAHUEM OCHOBHBIX 3AKOHO8 U (POpMYI
1HOCMOSIHHO20 MOKA.

PeuleHue KauecmeeHHbIX 3a0a4, mpedyIouux NPUMeHe st SHAHUU U
3aK0HO8 NOCMOAHHO020 MOKA.

[TonmynipoBonHuku. CoOCTBEHHAs! M IPUMECHAs IPOBOAUMOCTD
ITOJIYIIPOBOJIHUKOB. CaolicTBa p—n-niepexona.
[TonynpoBOIHUKOBBIE TPUOOPHI.

DNEeKTpUUECKUH TOK B paCTBOpPAaX M pacilaBax dJIEKTPOIUTOB.
DNEKTPOIUTHUYECKAS AUCCOLUALIUS.
OnexTponus.

3axonvl @apadest 0151 21eKMPOIU3A.

Jlabopamopuas paboma: Hccrneoosanue 3asucumocmu I/C
2aIbBAHUYECKO20 JIeMeHma Om 8peMeHU NPU KOPOMKOM 3aMbIKAHUU




Texnuueckue ycmpoucmea u npaxmuieckoe npumMeHeHue. 2a3opaspsaonsie
Jamnbl, S1eKMpPOHHO-Ty4esas mpyoxa,

DIeKTpuuecKuil TOK B razax. CaMOCTOSITEIIbHBIN U
HECAMOCTOSTENbHBIN pa3psan. Monnus. [lnazma.

Jlaboparopnas pabota: 3mepenune D/]C u BHyTpEeHHETO
COINPOTHUBIICHUS] HICTOYHUKA TOKA.

Jlabopamopnas paboma: Hccrnedosanue paznocmu NOMeHyuanios
MedHcOy nonoCamu UCMOYHUKA MOKA OM CUJIbL MOKA 8 Yen.

|Paznuyunble munvi camocmosamenbHo20 pClS’p}Z()Cl

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue:
1OYNPOBOOHUKOBbIE NPUOOPDLL. OUOO, MPAHUCMOP, POMOOUOO,
c6emoouoo

Texnuueckue ycmpoﬁcmea U npakmu4yecKkoe npumerernue. cajib6aHuKka,
paqbuHupogaHue Medu, 6blN1A6KA AJITOMURUA, ST1EKMPOHRAS MUKPDOCKONUU

Pe3epBHoe Bpems 1

dusnyeckuii npaktukym 10

[ Ipaxmuxym « Mamepenue pagnodeticmeayroweti Cui npu 08udicenu Opycka no
HAKIOHHOU NIOCKOCIU. »

[ Ipakmuxym «Hzmepenue pagHooeticmayioweli Cuil npu 08UNCeHUY OpycKa no
HAKIOHHOU NIOCKOCIU. »

[ [paxmuxym «Hzmepenue koaghguyuenma no8epxXHOCMHO20 HAMANCEHUSLY

[ Ipaxmuxym «HMzmepenue koagpuyuenma no8epXHOCMHOL0 HAMSIICEHUSY

[ Ipaxmuxym «HMzmepenue koa¢hpuyuenma nosepxHOCMHO20 HAMSICEHUS
U3 meperue abCOOMHOU 8IANCHOCMU 8030YXA U OYEHKA MACCHI NAPO8 8
nomeleHuu»

[ Ipaxmuxym «HMzmepenue koaghuyuenma nosepxHocmHo20 HAMANCEHUS
[H3Mmeperue abcontomHoll 61a#CHOCU 8030YXA U OYEHKA MACChbl NAPO8 &
nomeweHuu»

[ Ipaxmuxym» Hccredosanue cmeuaniozo coeOuHeHUs pe3ucnopos «




[ Ipaxmuxym «Hccrnedosanue cMeuantozo COeOUHeHUs pe3ucmopos «

[ Ipaxmukym «Pacnpedenenue pasnocmu ROMeHyuanios (Hanpsjicenus) npu
noced08amenbHoOM CoeOUHeHUU KOHOEHCAmopos»

[ Ipakxmuxym «PacnpenejieHue pa3HOCTH OTEHIUATOB (HANIPS:KEHUs) IPU
NMocJieJ0BAaTeILHOM COeJUHEHUU KOHEHCATOPOB)




COAEPKAHUE YYEBHOI'O IPEIAMETA «®U3UKA» 11 knace

Ba3oBblii ypoBeHb (2 yaca)

Yriyosennslii yposens (5 yacoB)

PA3JIEJT 4. DJIEKTPOANHAMUKA (11 u)

PA3JIEJT 4. QJIEKTPOAHAMUKA (27 )

Tema 4. Maznumnoe none. Inekmpomaznumnasn unoykuus (11 u)

Tema 4. Maznumnoe none (14 u)

IToctostHHBIE MarHUTHEL. B3anMoaelcTBIE ITOCTOSIHHBIX MarHiuTOB. MarauTHoe
nosie. BekTop MarHuTHOM MHAYKIUU. [[pUHIMI CylIepro3uLMA MarHUTHBIX
nojei. JInHuM MarHuTHOM MHAYKIMK. KapTuHa TMHUI MAarHUTHON MHAYKIUU

B3aumopelicTBre MOCTOSHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarHuTHOM MHAYKIUU. [IpUHIAII CyIIepIIO3UIIMM MarHUTHBIX
nosnei. JIMHUM MarHUTHOW MHAYKIIUK. MarHuTHOE 10Jie MPOBOJIHUKA C TOK




MOJISI HOCTOSIHHBIX MarHUTOB.
MarnuTHOe 1oJie IPOBOIHMKA ¢ TOKOM. KapTuHa muHUN HHAYKIUU
MarHUTHOTO
I10J151 JUIMHHOTO MTPSIMOT'0 IPOBOJHUKA ¥ 3aMKHYTOI'0 KOJIBLIEBOTO IIPOBOAHUKA,
KaTymku ¢ TokoM. OneiT Opcerena. BzaumoneictBue npoOBOJHUKOB C TOKOM.
Cunia Amriepa, e€ MOJyJIb U HalpaBJICHUE.
Cuna Jlopenua, e€ MoayIb 1 HarpaBjieHue. [[BrkeHne 3apsHkeHHOM 4acTUIIbI B
OJIHOPO/IHOM MarHuTHOM Imoie. PaboTa cuiibl
Jlopenia. SIBiaeHue 3JeKTpOMarHuTHOM HHAYKIMK. [I0TOK BEKTOpa MarHUTHOM
uHaykuuu. O/1C nnaykumuy. 3aKoH EeKTpoMarHuTHoM nHaykuuu dapajes.
Buxpesoe snexrpuueckoe nosue. 31C HHAYKIUH B TPOBOJAHUKE, IBHKYILIEMCS
IIOCTYIIATEJIBHO B OJJHOPOHOM MarHuTHOM node. [Ipasuio Jlenna.
WNupyktuBHOCTS. SIBNeHne camounaykuuu. 2/1C caMOMHAYKIIUH.
DHeprus MarHUTHOTO TOJIS KaTYIIKUA C TOKOM.
DNEKTPOMarHUTHOE TIOJIE.

Texunuueckue ycmpoiicmeéa U npakmuyeckoe npumeHenue: TOCTOSHHbBIG
MarHMThl, AJIEKTPOMATrHUTHI, SJEKTPOJIBUTATENh, YCKOPUTEIU DJIEMEHTApPHBIX
YaCTHI, THAYKIITHOHHAS TI€Yb.

Hemoncmpayuu
OmeIT Opcrena.
OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM TTOJIEM.
JIvHYM MHIYKUMYA MarHATHOTO TIOJISL.
B3anmopericTre 1ByX IPOBOJHUKOB C TOKOM.
Cuna Amrepa.
JerictBue cuibl JIopeHa Ha HOHBI DJIEKTPOJIUTA.
SIBneHune >JIeKTPOMAarHuTHON UHYKIUH.
IIpasuio Jlenna.
3aBucuMocTh J/]C HHAYKIUHA OT CKOPOCTH U3MEHEHWSI MATHUTHOTO
IOTOKA.
10. SIBneHue CAMOMHAYKIIMH.
Yuenuueckuii sxkcnepumenm, nadopamopnuvie padbomot
1. HM3ydeHne MarHUTHOTO OIS KaTYIIKKA C TOKOM.
2. HccnenoBanue I€MCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.
3. HccnenoBanue sBICHHS SJIEKTPOMAarHUTHON MHAYKIUY.

© o N RN

(TIpstMOTO POBOAHMKA, KaTYIIKK U KPyroBoro BuTka). OneiT Dpcrena. Cuna
Awmriepa, e€ HanpaBiieHne U MoAyb. Cuia JlopeHia, e€ HarpaBjIeHUE U MOJTYJIb.
JIBukeHue 3apsyKEeHHON 4acTUIBI B OJHOPOJHOM MarHuTHOM noje. PaGora
cuibl JlopeHia. MarauTHoe nose B BelecTse. Peppomaznemuku, napa- u
ouamacHemuxu

Texnuueckue ycmpoiicmea u mexHOIO2UYECKUE NpoYyeccyl: TPUMEHEHU]
MOCTOSTHHBIX MarHuroB, 3JIEKTPOMArHUTOB, TECTep-MYyJIbTUMETP
3JEKTPOABUTaTeNb SIKOOU, YCKOPUTEN 3JIEMEHTaPHbBIX YaCTHII.

Hemoncmpayuu

1. Kapruna 1uHUNA UHAYKIIMA MATHUTHOTO TIOJISI ITIOJIOCOBOTO U TIOJIKOBO-
00pa3HOro MOCTOSIHHBIX MArHUTOB.

2. Kapruna nuHWI MarHUTHOW WHAYKIUH IIOJI JJIUHHOTO TPSMOTQ
IIPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOIO IIPOBOJHMKA, KaTyLIKY
C TOKOM.

3. BsaumogeiicTBHE IBYX POBOJHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiicTBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

6. HaOmronenne qBIKEHHUS ITydKa AJIEKTPOHOB B MAarHUTHOM TIOJIE.

7. Tlpunnumn JIEACTBHS BJIEKTPOU3IMEPUTEIILHOTO puodopa

MarHUTORJIEKTPUYECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npakmuxym
HccnenoBanne MarHuTHOTO MOJIS TIOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBOKCTB (PeppOMarHeTUKOB.
HccnenoBanue nelicTBrs OCTOSTHHOIO MAarHUTA HA PAMKY C TOKOM.
W3mepenue cuisl Ammepa.
N3ydeHne 3aBUCUMOCTH CUJIbl AMIIEpaA OT CHUJIBbI TOKA.
OmnpeneneHnre MarHUTHOW MHAYKLMU HAa OCHOBE M3MEPEHUS CHJIbI
Awmriepa.

oukrwbdE




Tema 5. Inekmpomacnumnas unoykyus (13 u)

SIBneHue EKTPOMArHUTHON HHAYKIMU. [I0TOK BeKTOpa MarHUTHONW MHYKLIUH.
O/1C unaykuuu. 3aKoH 3J1eKTpoMarHUTHOM uHaAykuuu @apazes. Buxpesoe
anektpudeckoe nojie. Toku yko. 3JIC MHAYKIIMU B MPOBOAHUKE, ABUKYILIEMCS
IIOCTYIIATEIBbHO B OAHOPOJIHOM MarHuTHOM noJe. IIpasuno Jlenna.
WNupykTuBHOCTH. KaTylika MHIYKTHBHOCTH B LIEIIM IIOCTOSIHHOI'O TOKA. SIBIIeHHE
camouHaykiuu. 9J1C caMOMHAYKIMU. DHEPTUsi MarHUTHOTO T10JIsI KaTYIIKU
C TOKOM. DJIEKTPOMAarHUTHOE I10JIe

Texnuueckue ycmpoiuicmea u mexHoI02udecKue npoyeccol: WHAYKIUOHHAas
Ieyb, COJICHOU, 3allUTa OT 3JIEKTPU3ALMHU Tel NPU JIBUKEHUU B MarHUTHOM
1oje 3eMIIH.

Jemoncmpayuu
1. HaOGmonenue sSBIEHUS SIEKTPOMArHUTHOW HHTKIIHH.
2. Uccnenosanue 3aBucumoctu DJ{C UHAYKIIUU OT CKOPOCTH
U3MEHEHHUs MarHUTHOTO MOTOKA.
3. Ilpasuio Jlenma.
4. Tlanenue MarHuTa B aIIOMUHUEBON (MEAHOIT) TpyOe.
5. SIBieHne caMOMHIYKIIHU.
6. HccnenoBanne  3aBucumoctd  OJIC  caMOMHAYKIMH — OT

CKOPOCTH UBMCHCHUS CUJIbI TOKA B LICTIN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomot, npaKmuxKym
1. HccnenoBanue siBIEHHS AJIEKTPOMAarHUTHOM MHIYKIIMU.
2. Omnpenenenne MHIYKIUU BUXPEBOIO MarHUTHOTO ITOJISL.
3. MHccnenoBanue siBJICHUS CAMOMHIYKIIHH.
4. COopka MOJENH JIEKTPOMAarHUTHOTO T'eHepaTopa.

PA3JIEJI 5. KOJIEBAHU A 1 BOJIHBI (24 u)

PA3JIEJ 5. KOJIEBAHMS 1 BOJIHEI (60 )

Tema 1. Mexanuueckue Konedanus u 31eKkmpomazHumusle Koneoanus (
9y)

Tema 1. Mexanuueckue xoneoanus (10 u)




Konebarenpuas cucrema. CBOOOIHBIE MEXAHUUECKHE KOJIEOaHMS.
I"apmonnueckue xosnebanus. [lepro, vactora, aMmruTya u ¢a3a KojaecOaHuu.
[IpyxuHHBIA MaATHUK. MaTeMaTUYECKUN MAATHUK. Y paBHEHUE
rapMOHHUYECKHX KojiebaHul. [IpeBpaiienne sHeprun npy rapMOHUY €CKUX
KOJICOaHUSIX.
Konebarenbubiii KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJIeaIbHOM KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEX/TY MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJiebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS
SHEPTUU B UJICATHHOM KoyiebaTebHOM KOHTYpe. [Ipencrasinenue o
3aTyxarouux KojiebaHusx. BeiHyX/IeHHbIE MEXaHUUYECKUE KOIeOaHusl.
Pe3onanc. By 1eHHbIE 2JIeKTPOMAarHUTHbIE KOJIEOaHMsL.
[lepemennsbiii Tok. CHHYCOHM1aTbHBIN IEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U ICUCTBYIOIIEE 3HAYCHUE CHIIBI TOKA 1
HanpspkeHus. Tpancdopmarop. [IponsBoicTBO, epenaya U NoTpedIeHE
AIEKTPUUYECKOMN PHEPTUU. IKOJOTUUECKUE PUCKH MPU TTPOU3BOICTBE
aneKkTposHepruu. KynpTypa ucronb30BaHus 31€KTPOIHEPTHH B IOBCETHEBHOM
JKU3HHA

Texnuueckue ycmpoticmea u npakmuyeckoe npumeneHue: 3NeKTPUIeCKUn
3BOHOK, T€HEPATOP NEPEMEHHOr0 TOKA, TMHHUH JIEKTPONEpeaay.

Hemoncmpayuu
1. HccnenoBanue mapaMeTpoB KojeOaTenbHONH CUCTEMBI (TIPYKUHHBIN
WM MaTEMaTUICCKUNA MAsSTHHK).
Habmonenue 3aTyxaronmx KoJieOaHui.
HccnenoBanue cBOMCTB BHIHYKIEHHBIX KOJIECOAHUH.
Habmonenue pe3onanca.
CB00OOIHBIE AITEKTPOMArHUTHBIE KOJIEOAHMSI.
OcrumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT
BPEMEHM ) JUIS SJIEKTPOMArHUTHBIX KOJIeOaHUH.
7. Pe3onanc mpu mocieoBaTeIbHOM COSTMHEHUH PE3UCTOPA, KATYITKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpa.
8. Mopnenb TUHUY JEKTPONepeIaun.
Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaot
1. HccnemoBanue 3aBUCUMOCTH TEPUOAA MAIIBIX KOJIEOAaHWM Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MAcChI Tpy3a.

o gk W

Konebarenpnas cucrema. CBOOOAHBIE KOJEOAHUSI.
IMapmonnueckue konedanus. Kunematnueckoe U TMHAMHUYECKOE OMKMCaHUE.
DHepreTuyecKoe ONMcanue (3aK0H COXPaHEHUSI MEXaHUUYECKOW SHEPTun). Buigoo
OUHAMUYECKO20 ONUCAHUSL 2APMOHUYECKUX KONeOAHUU U3 UX IHEP2eMULeCKO20
U KUHeMamuyecKo20 ONUCAHUSL
Amnnumyoa u gpaza konebaruil. Ces13b amniumyosl Koaeoauuil UcX0OHO
BEIUYUHBL C AMIIUMYOAMU KOJIeOaHULl eé CKOPOCmU U YCKOPEHUS.
[Tepron u yactoTa konebanuii. [leproa MabIx cBOOOTHBIX KOJeOaHU
MareMaTuueckoro MasTHuka. [leprnos cBOOOAHBIX KONEOaHHI MIPYKUHHOTO
MasITHUKA.
[TonsTue o 3aTyxaromux Konedanusax. BeiHyxneHHble konedanus. PesoHanc.
Pe3onanchHas kpuBas. BiusHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM.
ABTOKOJIE0aHUS

Texnuueckue ycmpoiicmea u mexHonio2uyeckue npoyeccsvl. METPOHOM,
9achl, Ka4eliu, My3bIKaJIbHbIC HHCTPYMEHTEHI, cericMorpad.

Hemoncmpayuu
1. 3anwmchk KoneOaTENBHOTO IBUKCHUS.
2. HalGnroneHne HE3aBUCUMOCTH TIEPHOJIa MAJIBIX KOoJleOaHUl Tpy3a
Ha HUTU OT aMIUIUTY/bI.
3. HccrnenoBanme 3aryxarommx KoJjeOaHWA W 3aBHCHMOCTH TIEpHO.I3
CBOOOJTHBIX KOJIEOAHUW OT COMTPOTHUBIICHHUS.
4. WccnegoBanue koiebaHMii rpy3a Ha MACCUBHOUN MPYXKHHE C IENbIY
(dhopMupOBaHHSI PEACTABICHUH 00 UACATHLHOW MOACIH IPYKHHHOT(
MasITHUKA.
5. 3aKkoH COXpaHEeHUs SHEPTruM NpH KOJIeOaHUSIX Irpy3a Ha MPYKHUHE.
6. HccnenoBanue BBIHYKICHHBIX KOJICOAHMIA.
7. Halmronenue pe3oHaHca.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomot, npaKkmukym
1. Wsmepenwue nepuoaa CBOOOIHBIX KoJIeO0aHMit
HUTSHOTO U MIPYKHHHOTO MasiTHUKOB.
2. HW3yueHue 3aKOHOB JIBIJKCHHUS Tela B XOJ€ KOJIcOaHW Ha
yIIPYTroM MOJBECE.
W3ydenue ABM>KEHUS] HUTSHOTO MasiTHUKA.
[Ipeo6pa3oBanue sHEPruu B NPY>KUHHOM MasITHUKE.

Pow




2.

HccnenoBanue mepeMEeHHOTO0 TOKAa B IIETH W3 TOCIEI0BATEIHLHO
COETMHEHHBIX KOHACHCATOPa, KaTYIIKU U PE3UCTOpa

5. HccnenoBanue yObIBaHUS aMIITUTY/IbI 3aTyXAIOLIHX KOJICOAHHIA.
6. MHccnenoBanue BBIHYXIICHHBIX KOJIEOAHHM.

Tema 2. Inexkmpomaznumnoie koneoanusn (15 u)

KoneGarenbublii KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUs
B HIealIbHOM KoJiebaTensHOM KoHTYpe. @opmyna Tomcona. Cas3b amniumyovl
3aps0a KOHOeHCamopa ¢ amnaumyool CUlbl MOKA 8 KOJeOamelbHOM KOHmype.
3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM K0J1e0aTeIbHOM KOHTYDE.
3aryxarolue 3J1eKTPOMarHUTHbIE KOJIeOaHUsI.
BbIHYXI€HHBIE AJIEKTPOMArHUTHbIE KOJIEOaHHUsI.
[lepemenHbIii TOK. MOIITHOCTB IEPEMEHHOI0 TOKA. AMIUIUTY/THOE
U ICUCTBYIOLIEE 3HAUCHHE CUJIbI TOKA M HAIIPSKEHUS TIPH pa3aInyHol hopme
3aBUCHUMOCTH [IEPEMEHHOIO TOKA OT BPEMEHU.
CunycoudanvHulii nepemennsiii mok. Pesucmop, konoencamop u kamywxa
UHOYKMUBHOCIMU 8 Yenu CUHYCOUOANbHO20 NEpeMEeHH020 moka. Pezonanc moxos.
Pezonanc nanpsicenuil.
Wneanwublit TpanchopmaTop. [IponsBoacTso, nepenada u norpedieHue
JNEKTPUYECKON SHEPTUU.

OKOJIOrMYecKHe PHUCKA TIpU TPOU3BOJICTBE  3JIEKTPOIHEPIHH.

KynbTypa ncrnonb30BaHus SIEKTPO3HEPTUH B

ITOBCEIHEBHOU KU3HH.

Texnuueckue ycmpoucmea u mexHoi02udecKue npoyecchi.
ANEKTPUYECKUI 3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, JINHUU
ANIEKTponepeaay.

Hemoncmpayuu
1. CBoOonHBIE 37IEKTPOMArHUTHBIE KOJIEOaHHUS.
2. 3aBUCUMOCTh YacTOTHI CBOOOMHBIX KOJIEOAHUHA OT

MHIYKTUBHOCTU M €MKOCTH KOHTYpA.
OcuusutorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHHH.
['eneparop He3aTyxaromuX IEKTPOMAarHUTHBIX KOJIeOaHuil.
Mozenb 371€eKTpOMarHUTHOrO T€HEPATOpa.
BeIHyX1€HHbBIE CHHYCOUAAIbHBIE KOJIEOaHNUsI.
Pesucrop, KaTyllKa  MHIYKTUBHOCTH W KOHJEHCATOP
B IIEMI1 NEPEMEHHOT0 TOKa.

No gk ow




8. Pe3onaHnc nmpu mocnenoBaTeIbHOM COEAMHEHUHM PE3UCTOPA,
KATYIIKHA UHIYKTUBHOCTU U KOHJEHCATOpA.

9. YcTpolCTBO M IPUHITUN ACUCTBUS TpaHCchopMaTopa.

10. Mopenb TMHUN STEKTPOTIePEIAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, nPAKmMuKym

1. MUzydenme Tpanchopmaropa.
2. HccnenoBanue NEepEeMEHHOTO  TOKa  4epes
MIOCJIEIOBATEIBHO COSTUHEHHBIE KOHICHCATOP, KATYIIKY U
pe3ucTop.
3. Habnronenue 31eKTpOMarHUTHOTO PE30HAHCA.

4, HCCJIE@OB(IHM(EP(IﬁOMbl UCMOYHUKO6 céema 6 uenu nepemernnozo
mokKa.

Tema 2. Mexanuueckue u snekmpomazuummnote 60.itnvl (5 u)

Tema 3. Mexanuueckue u r1ekmpomaznummuste onnst (10 u)

MexaHuueckue BOJIHBI, ycloBHs pacnpoctpanenus. [lepuoa. Ckopoctb
pacnpocTpaHeHus U ITMHA BOJIHBL. [lonepeunbie v mpooabHbIE BOJIHEIL.
WuTepdepenmys u audpaxiust MeXaHn4ecKux BOJH. 3ByK. CKOpOCTh 3BYKa.
I'poMkoCTb 3ByKa. Bricota ToHa. TemMOp 3ByKa. DIeKTPOMarHUTHbIE BOJIHBI.
VYcnoBus n3nmydeHus 3JeKTPOMAarHUTHBIX BOJIH. B3aumMHas opueHtanus
BeKTOpoB E, B, V B anexTpomMarauTHOi BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXEHHE, IPEIOMIICHUE, MOJIsIpU3aIius, Tudpaxius, HHTephepeHIIns.
CKOpocCTb JIeKTpOMarHuTHBIX BOJH. [IIkana aneKkTpoMarHuTHBIX BOJIH.
[IpumeHeHue 3IeKTPOMArHUTHBIX BOJH B TEXHUKE U ObITY. [IpuHITUIBI
pasvoCBA3M U TeNEBUACHM. Pagnonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE

OKpY>KaloIleu Cpeibl.

Texuuueckue ycmpoiicmea u NpakmuiecKkoe npumeHeHue. MY3bIKaIbHbIG
HHCTPYMCHTBI, YJIbTPAa3BYKOBad AWArHOCTHKa B TCXHUKE WU MEAWLMUHE, paaap,
paauonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neub.

Jemoncmpayuu

1. OO6pa3oBaHHe U PACIPOCTPAHEHUE TMOMEPEUYHBIX U MPOJIOJIBHBIX
BOJTH.
Kone6momeecs Teno kak UCTOYHUK 3BYKa.
Habnronenue oTpakeHust ¥ PEIOMIICHUS MEXaHMYECKHUX BOJIH.
Hab6monenne natepdepeHmm 1 nudpakimy MEXaHUIeCKUX BOJTH.

ok~

3BYKOBOH PE30HAHC.

MexaHn4ecKkue BOJHBI, YCIOBUS UX pacrpocTpaneHus. [lonepeunsie
¥ IPOJI0JTbHBIE BOJHEL. [Iepro1, ckopocTh pacipoCTpaHeH s U JUTHHA
BOJIHBL. CBOMCTBA MEXaHMUYECKUX BOJIH: OTPAKECHHUE, TPEITIOMIICHHE,
UHTEepepeHIrs U TUPPaKIUsL.
3Byk. CkopocThb 3ByKa. I'poMKkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.
[IymoBoOe 3arpsi3HeHUE OKPYKAIOLIEH CpeIbl.
DEeKTPOMAarHUTHBIE BOJTHEI. Y CIIOBHS H3ITyIEHUS DIIEKTPOMArHUTHBIX
BOJIH. B3auMHast opueHTaIus BEKTOpOB B 3JIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, TIPEIIOMIICHHUE, MTOJISPU3ALIIHS,
unrepdepenms u qudpaxus. [lkana snekTpoMaraHuTHeIX BoiH. [lpumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHKE U OBITY. [IpHHIMTIBI pagriocBs3u
u TeneBueHus. Panuonokaiys. DIeKTpOMarHuTHOE 3arpsi3HEHNE OKPY KaroIiei
cpensl

Texnuueckue ycmpoticmea u Npakmuieckoe HpUMEHeHue: MY3BIKAIbHBIG
WHCTPYMEHTHI, pajap, paJuoNnpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBYA
neYb, YIbTPa3ByKOBasl IMATHOCTHKA B TEXHUKE M MEIUIINHE.

Hemoncmpayuu
1. OOpa3oBaHue U pacpoCTpaHEHUE MOTIEPEYHBIX U MPOTOTBHBIX
BOJTH.
2. Konebmromieecs Ten0 KaKk KCTOUYHUK 3BYKA.

3aBHCHUMOCTD JJIMHBI BOJIHBI OT 4aCTOThI KoJIEOaHHIA.




HaGumoieHune cBS3M TPOMKOCTH 3BYKa M BEICOTBI TOHA C aMILTATYI0N U
4acTOTOM KoJieOaHU.
HccnenoBanue  CBOMCTB ANIEKTPOMArHUTHBIX

BOJIH: OTpaKCHHE, MPEJIOMIICHHUE, TTOJIAPU3AITIS,
mudpakuus, nHTepdepeHIHs.

N o ok

Habmronenne otpaxxeHus ¥ MPEIOMIICHHSI MEXaHUYECKUX BOJTH.

Ha6monenue nntepdepenuu 1 Audpakiiny MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CoiicTBa ynbTpa3ByKa U €ro IpuMeHEeHHUE.

HaburoieHune cBsI3U rPOMKOCTH 3BYKa U BEICOTHI TOHA C aMILUTUTYI0H

Y 4aCTOTOM KOJIeOaHMIA.

UccnenoBanue CBOMCTBAJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, IPETOMIICHUE, MOJIIPU3aALU, AUPPAKIIUS,

unTepdepenims. 10. OOHapyxeHne HHPPAKPACHOTO U

yIABTPapUOIETOBOTO U3TYUCHHIH.

10. Yuenuueckuii sxcnepumenm, 1abopamophvie paoomol, RPAKMUKYM
11. U3ydenue napaMeTpoB 3BYKOBOI BOJHBI.

12. N3yuyenue

pacnpocTpaHeHus
B 3aMKHYTOM ITPOCTPAHCTBE.

3BYKOBBIX BOJIH

Tema 3. Onmuxa (10 w)

Tema 4. Onmuxa (25 u)




I'eomerpuueckas onruka. [IpsMosMHENHOE paCIIPOCTPaHEHUE CBETA B
oaHOpoaHOM cpeae. Toueunblii UICTOYHUK cBeTa. JIyd cBera.

Otpaxenue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3odpaxeHuii B
IIJIOCKOM 3€pKaJie.

[Tpenomienue cBeta. 3aKOHBI PEJIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHplil yroi MmojxHoro
BHYTPEHHETO OTPa)KEHUS.

Jucnepcus cBera. CinoxHbIi cocTaB 6emmoro ceeta. [[Bet. CoOuparomue u
pacceuBaroIINe JIUH3BI.

Tonkas muH3a. @OKYCHOE pacCTOSIHUE U ONITUYECKAsk CHJIA TOHKOM JIMH3BIL.
[TocTpoenne n300pa>keHuid B COOMPAIOIINX U PACCEHBAIOIINX JTHH3AX.
dopMmysia TOHKOM JIMH3bL. Y BEIMUEHUE, 1aBAEMOE JIUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIC HCTOYHUKHU. Y CIIOBUS
HaOJI0ACHNSI MAKCHMYMOB 1 MUHIMYMOB B HHTEP()EPEHIIMOHHOM KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Judpakmus cBera. ludpakiimonHas permeTka.

YcnoBue HaOMIOIeHHS TIIaBHBIX MAKCUMYMOB TIPH MaJICHUU
MOHOXPOMaTHYECKOI0 CBETa Ha AUPPAKIIMOHHYIO PEILIETKY.

[Tonapuzanus ceera

Texnuueckue ycmpoiucmea u npakmuyecKkoe npuMeHeHue. O4YKH, JIyna
¢doToanmnapar, MPOEKIMOHHBIA ammapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
OITHKA, TU(PPAKLNOHHAS PEIIETKA, MTOJISIPOUS.

Hemoncmpayuu

1. IlpsmMonuHeitHOE pacnpocTpaHEHUE, OTPaKEHUE U MPETOMIICHHUE
cBeta. Onruyeckue nNprudopsl.
[TonHOE BHYTpEHHEE OTpakeHue. Moiens CBeTOBOIA.
HccnenoBanue cBOMCTB H300pakeHUN B JIMH3AX.

[IpssMonMHENHOE PacCIPOCTPAHEHHE CBETA B OTHOPOIHOM cpeze. Jlyd cBera.
Toueunslil UCTOYHUK cBeTa. OTpa)keHUE CBETA. 3AKOHBI OTPAKEHUSI CBETA.
[TocTpoenne nzobpakeHuii B IuockoM 3epkaine. Chepuueckue zeprana.
[Ipenomiienue cBera. 3aKOHBI IPETOMIICHUS cBeTa. AOCOIIOTHBIHN MTOKa3aTeNlb
npenomiieHuss. Omuocumenshwvlli nokazamens npeiomienus. Ilocmosncmeo
Yacmomsl ceema u cCOOMHoUleHue OJIUH 80JIH NPU nepexooe
MOHOXpOMAmMu4ecko2o ceema uepe3 Spanuyy pazoena 08yx OonmuyecKux cpeo.
(X00 nyueti 6 npuzme. lucniepcust ceeta. CioxxkHbIN cocTaB Oesoro ceera. L[Ber.
[TonHoe BHYTpeHHEE oTpakeHue. [IpeaenbHbIi yroa NoJIHOrO BHYTPEHHETO
otpaxxenus. Cobuparowue u pacceusarowue nun3svl. Tonkas nua3a. okycHoe
pacCTOsTHUE U ONTHYECKasi CUjla TOHKOM JIMH3HI.

3asucumocmv hoKyCHO2O paccmosiHus MOHKOU cgheputeckoli IuH3bl om eé
2eomMempuy U OMHOCUMENbHO20 NOKA3AMEISL NPENOMILEHUSL.

@dopmyna TOHKOH JIMH3BL. Y BEJIMYEHUE, TaBAEMOE JINH30M.

1 Xo0 nyua, npoweowezo 1un3y noo NpoU3BOILHLIM Y2lIOM K €€ 2a6HOT
onmuueckotui ocu. Ilocmpoenue uzoopasicenutl mouKu u ompe3Ka npsamotl

8 CODUPAIOWUX U PACCeu8arowux TUH3AX U UX CUCEMAX.

Onmuueckue npubopwi. Paspewarowas cnocoonocme. I nas kak onmuyeckas
cucmema.

[Ipenensl TpUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HICTOYHUKU. Y CIIOBHS
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTep()EPEHIIMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX UCTOUHUKOB. [I[prMepsI kiaccuuecknx HHTEpGEpPEHIIMOHHBIX
CXEM.

Judpakuus ceera. AudpakimonHas pemeérka. Y cioBue HabI0AeHNs TIaBHbIX
MaKCUMYMOB TIPH TIQJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKITUOHHYIO

PELIETKY.
[Tonspu3zanus ceera
Texnuueckue  ycmpoiicmeéa u mMexHOI02U4ecKue npoyeccvl. OYKH,

Jyma,




4. Mogenu MUKPOCKOTIA, TeJIECKOTa. MepucKor, goroanmapaTr, MUKPOCKOII, MPOSKIIMOHHBIN anmnapar, MPOCBETICHHUE
5. HaOmronenue nntepgepeHunu cBera. OIITUKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

6. HaOmronenue mudpakiuu cBera. Jlemoncmpayuu

7. HaOnronenue qucriepcuu CBeTa. 1. 3akoHBI OTpaKEHHS CBETA.

8. IlomyuyeHue crekTpa ¢ MOMOLILIO IPU3MBI. 2. HccnenoBanue npeaoMIICHHS CBETA.

9. TlomyuyeHue crieKTpa ¢ MOMOIIBIO AU(PPAKITUOHHON PEIETKH. 3. HaOmoaeHue moiHoro BHyTPEHHETo OTpaXkeHust. MoJielb CBETOBO/IA.

10. Halimonenue nomnspusanuy CBeTa. 4 HccnenoBanue xo/1a CBETOBBIX IYYKOB Yepe3

Yuenuueckuit sxcnepumenm, nabopamopnuie padomaol IUIOCKONApaJUIETIbHYIO IJIACTHHY U MIPU3MY.

1. H3mepeHwne mokaszaress MPeIOMIICHHS CTEKIA. 5. HccnenoBanue CBOWCTB H300pakeHUH B JIMH3AX.

2. HWccnenoBaHue cBOMCTB U300payKeHUH B TUH3AX. 6. Mopenu MUKPOCKOTA, TEJIECKOTIA.

3. HaGnronenue qucrepcuu cBeTa. 7. Habnronenue naTephepeHIIny CBeTa.

8. HaOmroneHue 1BETOB TOHKUX IUIEHOK.

9. Habmonenue qudpakiuy cBeTa.

10. M3yuenue nudpakiimoHHON PEIIETKY.

11. HaGxronenue qudpakiimOHHOTO CIIEKTpA.

12. HaGmromeHue Tucnepcuu CBeTa.

13. HaOumroeHue mossipyu3aiuy CBeTa.

14. TIpuMeHEeHHE MTOJSIPOUIOB JUTSl H3YUSHUST MEXaHUYCSCKUX HANPsHKEHUH
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, npaxmuxkym

1. HW3mepeHue mokasatens MpeIoMIICHHUs CTeKIIa.
2. HWccnemoBanue 3aBHCHMOCTH (DOKYCHOTO PAcCTOSHHUS OT BEIIeCTBA

(Ha mpuUMepe KUIKUX JIHUH3).
N3mepenne GOKyCHOTO pacCTOSHHS PACCEHBAIOIINX JIMH3.
[Tonydenue u3o0pa>keHusI B CUCTEME U3 TIIOCKOTO 3epKaja U JTNH3BL
[Tosrydenne n300pakeHUs B CHCTEME U3 JIBYX JIMH3.
KonctpynpoBanue TeneCKOMMUYECKIX CUCTEM.
Hab6monenne mudpakimm, naTEpYEPEHITNN U MOTSIPU3AINNA CBETA.
Nzyuenue TOJISIPU3ALIAN CBETa, OTPAKEHHOTO OT

MOBEPXHOCTHU JAUDJICKTPUKA.
9. MU3yuenue uHTEphEPEHIMH JIA3EPHOTO U3ITYUCHUS Ha IBYX IIEIISIX.
10. HabmronieHre ucnepcum.
11. HaGnronenue u uccienoBanue TudpakiinoOHHOTO CIIEKTpa.
12. 3mepeHue ATMHBI CBETOBOM BOJIHBI.
13. Tlonyuenne  crektpa U3ITy4eHUs]  CBETOAMOJA IPH

MOMOIIH TU(PAKITMOHHOHN PEIIETKY.
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PA3JIEJI 6. OCHOBBI CIIEIITMAJIBHOM TEOPUU
OTHOCHUTEJIBHOCTU (4 u)

PA3JIEJI 6. OCHOBBI CIIELIAJIBHOM TEOPMM OTHOCUTEJIBHOCTU
(G4

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoevt CTO (5 u)

I'paHuLIBI MPUMEHUMOCTHU KJIACCUYECKOW MeXaHUKH. [TocTynarsl
CHELUAaIbHON TEOPUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOJYJII CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTENILHOCTU DWHIITEeHHa OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U COKPALICHUE JIJTUHBI.

DHeprus U UMMYJbC PEISITUBUCTCKONU YaCTHUIIBI.

CBs13b MacChl C SHEPTUEH U UMITYJICOM PESITUBUCTCKON YaCTULIBl. DHEPrUs
MOKOS

I'paHu1bl IPUMEHUMOCTH KJIACCHUYECKOM MexaHUKU. [locTynaTsl cienuanbHOM
TEOPHUH OTHOCUTEIIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeodpasoBanus Jlopernma. YciaoBue
NPUYMHHOCTA. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU
U COKpALICHUE JUIMHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBs13b MaccChl C 3HEPrUEH U UMITYJIbCOM PEISITUBUCTCKON YaCTULIBl. DHEPTUs
MOKOSI
Texnuueckue ycmpoucmea u MexXHON0SUYeCKUe NPOYECchyl.
CIYTHUKOBBIE TPUEMHUKH, YCKOPUTEIH 3apSIKEHHBIX YACTHIL.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npaKmuxKym
Onpenenenue UMITYJIbCA M DHEPIrUM  PEISTUBUCTCKUX  YaCTHUIL
(o ororpadusim TPEKOB 3apsHKEHHBIX YaCTHI] B
MarHUTHOM II0JIE).

PA3IEJT 7. KBAHTOBAS ®IBUKA (15 )

PA3JIEJT 7. KBAHTOBAS ®IBUKA (25 )

Tema 1. Dnemenmot keanmosoii onmuxu (6 u)

Tema 1. Kopnyckynapno — eonnosoii Oyanusm (15 u)

®oronsl. Popmyna [lnanka cBs3u 3HEprUn POTOHA € €0 YACTOTOM. DHEPrus u
UMIyNbC HOTOHA

OtkpsiTue u uccnenoBanue Gorodrpdexra. Onbitel A. I'. CToneToBa. 3aKOHBI
doroaddexra. YpaBHenue DitHiuTeiHa a5 poroapdekra. «KpacHas
rpanuta» porodrddexra. lasnenue ceera. Onwitel I1. H. JleGenena.
XUMHYECKOE IEHCTBUE CBETA.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: GOTOIIEMEHT,
dboTonaTunK, COTHEYHAs OaTapes, CBETOAUO/I.

Hemoncmpayuu
®otodddeKT Ha YCTAaHOBKE C IIMHKOBOW TTACTHHOM.
HccnenoBanue 3aKkOHOB BHEITHET0 (poTod(dekTa.
CBeToIHnO/I.
Conneunas Oatapes.

el A

PaBHOBecHOE TerIOBOE U3TydeHHUE (M3ITydeHHE aOCOTIOTHO YEPHOTO TEINA).
3akoH cMmemeHnsd Buna. ['nnoresa M. [1nanka o kBaHTax.

®OTOHBI. DHEPTUS U UMITYJIbC (POTOHA.
®otoaddext. OnbiTel A. I'. CtoneroBa. 3akoHsl poTodpdexra. YpaBHeHUE
Ditamretina s potodrddexra. «KpacHas rpanuna» porodrddexra.
JlaBneHue cBeTa (B YaCTHOCTH, AaBJICHHE CBETa HA aOCOIIOTHO
TIOTJIOMIAIOIIYIO U @OCOTIOTHO OTPaXKAIOIIYI0 MOBepXHOCTH). OmbiThl [1. H.
JleGenena.
BomnHoBsie cBolicTBa yactull. Bonnsl ae bpoins. [{nvna BonHel ne bponns
U pa3Mepbl 00JIaCTH JIOKATU3ALKU ABHKYIIEHCS YaCTHIIBI.
KopnyckynsipHo-BoiaHOBOM nyanu3M. udpakiius 31eKTPOHOB Ha
KpHUCTaJIax.
Crneuunduka nzmepennii B Mukpomupe. CooTHOIIEHUS HeonpeaenéHHOCTEN
I'eitzenOepra




Texnuueckue ycmpoiucmea u mMexHONO0SUYEeCKUe npoyeccovl: CIEKTPOMETP
¢dboTornemMenT, (OTONATUYMK, TYHHENbHBIH MHUKPOCKOI, COJHEeYHas OaTapes
CBETOJIMO/I.

Hemoncmpayuu

dotorddexT Ha yCTaHOBKE C IMHKOBOM TIJIACTUHOM.

2. HWccnenoBanue 3akOHOB BHEIIHETo GoTodddekra.
3. MHccrenoBanue 3aBUCUMOCTH COTIPOTUBIICHHUS TTOIYIIPOBOIHUKOB
OT OCBELIEHHOCTH.
4, Cseromauo.
5. Conneunas Garapes.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomeol, RPAKMUKYM
1. MUccrenoBanue portopesucropa.

2. U3mepenwue nocrossHHOoW ~ [lmanka Ha OCHOBe
uccienoanus porodaddexra.
3. Hccnenosanue 3aBUCUMOCTH CHJIBI TOKa yepes
CBETOJINO] OT HANPSKEHUS.

Tema 2. Cmpoenue amoma (4 )

Tema 2. Duzuxa amoma (5 u)




Mogens atroma Tomcona. OnbIThl Pe3epdopaa 1o paccestHuio o-4acTHII.
[Inanerapnas Mmogens aroMa. [locrynater bopa.
W3ny4enue u noriomeHue GOTOHOB IIPU MEPEXOJIE aTOMA C OJJHOTO YPOBHS
SHEpruu Ha npyroi. Buasl cniektpoB. CHeKTp YpOBHEM SHEPTUM aTomMa
BOZOPOJA.
BonnoBeie cBoiicTBa yactuil. Bosnsl e bpoitns. KopryckynsipHO-BOITHOBOM
IyaJln3M.
CHOHTaHHOE U BBIHYX/IEHHOE U3JTy4YEeHUE
Texnuueckue ycmpoucmea u npaKmu4eckoe npumeHerue: CrieKTpalbHbIN
aHayu3 (CIEKTPOCKOIT), Ta3ep, KBAHTOBBII KOMITbIOTE.
/emoncmpauyuu
1. Monuens onbiTa Pesepdopaa.
2. OmnpezeneHue JUIMHBI BOJIHBI JIa3epa.
3. Habnromenue muHEHYATHIX CIIEKTPOB N3TYICHHS.
4. Jlazep.
Yuenuueckuii sxkcnepumenm, nadopamopnuvie padbomor
1. Habnropenue nuHeHyaToro CekTpa.

OnbIThI IO UCCIIEOBAHUIO CTPOEHUs aToMa. [lnanerapHas Mozenb atoMa
Pezepdopna.
[Moctynatst Bopa. M3my4yenue u nornomieHue GOTOHOB IIPH MEPEX0/Ie aTOMa
C OJJHOTO YPOBHS DHEPIMH HA APYTOM.
Bunel ciektpoB. CrieKTp ypoBHEN SHEPrUU aTOMa BOJOPOJA.
CrioHTaHHOE U BBIHYXJICHHOE H3ilydyeHue cera. Jlasep
Texnuyeckue ycmpoiicmea u mexHoio2udeckue npoyeccul. CIeKTpaabHbINA
aHanu3 (CIEeKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIIBIOTED.
Hemoncmpayuu
1. Mognens onbita Pezepdopaa.
2. HaOmoneHue muHeyaThIX CHEKTPOB.
3. YcTpoHCTBO U AeHCTBUE CUETUMKA HOHU3UPYIOLIUX YaCTHII.
4. OrmpeneneHue AIUHbI BOJIHBI Ja3€pHOTO U3Ty4EHUs.
Yuenuueckuit sxkcnepumenm, nabopamopmnsie padomul, npAaKmMuKym
1. HaGmonenue TMHEWYATOTO CIIEKTpA.
2. HccnenoBanue CHeKTpa pa3peKEHHOI0 aTOMapHOI 0
BOJIOpOJia U U3MEpEHUE NMOCTOAHHOM Punbepra.

Tema 3. Amomnoe aopo (5u)

Tema 3. Qusuka amomnozo adpa u Inemenmapuwvix wacmuy (5u)

OKCIIEpUMEHTBHI, JOKA3bIBAIOIINE CJI0KHOCTb CTPOEHHUS siipa. OTKpeITHE
panuoaktuBHOCTU. OnbITEI Pe3epdopaa no onpeeneHuto cocTaBa
paanoakTUBHOrO n3yyeHus. CBoiicTBa anbda-, 6eTa-, raMmma-u3J1y4eHus.

Hyxknonnas mozens sipa I'eitzen6epra—lBanenko. 3apsn sapa. MaccoBoe
4yucIno sapa. M3oTomnst.
PangnoaktuBHOCTH. Anba-pacnajl. DIEeKTPOHHBINA U MO3UTPOHHBINA OeTa-pacra.




Bnusinue paguoakTUBHOCTH Ha JKMBbIE OpraHu3Mbl. OTKPBITHE IPOTOHA U
HerTpona. Hyknonnas mozaens siapa I elizen0epra—lBanenko. 3apsn sapa.
MaccoBoe uuncino siipa. M3otonsl. Anbga-pacnaj. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenue. 3aKOH paiiOaKTUBHOTO
pacriaga. DHEeprus CBsI3M HYKJIOHOB B sizipe. SlnepHbie cuibl. JledexT macchbl
sapa. SnepHeie peakuuu. JleseHre u cuHTe3 saep. SnepHblid peakTop.
Tepmosinepuslii cuntes. [IpoGieMsl U EPCIIEKTUBEI AAEPHON YHEPTETUKH.
DKOJOTrH4eCKHE aCMeKThI sIIEPHON IHEPreTUKH. DIIeMEHTapHbIE YaCTHIIbL.
OTkpbITHE IO3UTPOHA. METObI HAOIOIEHUS U PETUCTPALIMK 3JIEMEHTAPHBIX
yactull. DyH1aMeHTalbHbIE B3aUMOAecTBHs. ENMHCTBO (hr3nueckoil KapTHHBI
MHpa
Texnuueckue ycmpoticméa U HNPAKMUYECKOe NpPUMEHEHUe:
KaMmepa BunbcoHa, sinepHbli peakTop, aroMHast Oomoa.
Hemoncmpayuu
1. CuéTurK MOHU3UPYIOIIKX YACTHII.
Yuenuueckuii sxcnepumenm, nadopamopnuie padomot
1. HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (poTorpadusim).

JIO3UMETP,

lNamma-usnydenue. 3akoH pagoaKTUBHOIO pacnajga. PaqnoakTUBHbBIE U30TOIBI
B nipupoje. CBoKCTBa MOHU3UPYIOLIETro N3ilydeHus. Bnusiaue
PaIMOAKTUBHOCTH HA KUBBIC OpraHU3Mbl. ECTeCTBEHHBIN (POH U3ITydeHUSI.
Ho3umerpus.

DHeprust CBA3HM HYKIIOHOB B sizipe. SnepHbie cuibl. JledekT Maccsl sapa.
SAnepuble peakuu. [lenenue u cunres saep. SAnepHeie peaktopsl. [Ipobiemsr
YIPABJISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMUECKHUE aCTIeKThI pa3BUTHUSA
SIIEPHOM SHEPreTUKU. MeTOo/1bl pErUCTPaLly U UCCIIEI0BAHUS DIIEMEHTAPHBIX
yactull. OyHIaMEHTaAIIbHbIE B3aUMOJAECHCTBUSA. bapruoOHbI, ME30HBI U JIENITOHBI.
[IpencraBnenue o CrannaptHOi Moaenu. KBapK-riatooHHas MOJIEb aIpOHOB.
®dusuka 3a npeaenamu CtangapTHor Moaenu. TémHas MaTepus U TEMHas
sHeprusi. EnuHcTBO pusmueckoit KapTUHBI MUpA.

Texnuueckue ycmpoticmea u mexHoao2udeckue npoyeccyl. J03UMETp, KaMepd
Bunbcona, siaepHBIi peakTop, TEPMOSACPHBIA peakTop, aroMHas Oomba,
MarHUTHO-PE30HAaHCHAsI TOMOTpadusi.

Yuenuueckuii sxcnepumenm, nadbopamopnsie pabomut, npaxmukym

1. HccnenoBaHue TpeKoB YacTHil (110 TOTOBBIM (hoTorpadusim).

2. HWccnenoBanue painoakTUBHOTO (POHA C MCTIONIB30BaHHUEM
JO3UMETpA.

3. H3ydeHue nornoieHus 6eTa-4acTHIl aTFOMHHHUEM.

PA3JIEJI 8. DJIEMEHTBHI ACTPOHOMUWU U ACTPODPU3UKMU (7 u)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU U ACTPODOU3UKU (12 u)

Oransl pa3BUTHs acTpoHOMUHU. [IpHKIiiagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE
acTpoHoMHuHU. Bun 3B€31HOTO Heba. Co3Be3aus, sipKue 3BE3/Ib, TIAHETHI,

ux Bugumoe asmxkeHne. Conneunas cucrema. Connue. CoaHeuHas akTUBHOCTbD.
Hcrounuk 3neprun CosHua v 3B€371. 3BE3/1bl, UX OCHOBHBIE

XapaKTEPUCTUKHU. [[narpaMma «CreKTpabHbIA KJIACC — CBETUMOCTBY. 3BE3/1bI
IJIABHOM MOCJIEI0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

JUTSL 3BE371 TJIaBHOM IMOCIIE0BATEIbHOCTH. BHYTpEeHHEe CTpOeHHE 3BE3 L.
CoBpeMeHHbIE IPECTABIEHUS O TPOUCXOXKACHUN U 3BoroIMKM ColHLa U 3BE3 .
OTankl )KU3HU 3BE3.

Mneunslii [1yte — Hama ["anaktuka. [lonoxenue n amxenne ConHua B
lNamaktuke. Tunsl ranakTuk. PaguoranakTuku u kBazapel. YEpHBIE IBIPHI B
saapax ranaktuk. Becenennas. Pacmupenue Beenennoil. 3akon Xa66ma.

DTarnbl pa3BUTHS acTpoHOMUH. [IpuKiIagHOe U MUPOBO33PEHUECKOE 3HAUECHNE
acTpoHOMUU. [I[pUMEHUMOCTh 3aKOHOB (PU3UKH J1JIs1 OOBSICHEHUS TIPUPOIBI
KOCMHYECKHX 00BEKTOB.

MeTo1bl aCTpPOHOMUYECKUX HcclieIoBaHUN. COBPEMEHHBIE ONITUYECKHUE
TEJIECKOIIbI, PaJIUOTENIECKOIBbI, BHEATMOC(epHast aCTPOHOMHUSI.

Bun 3B€3qHo0r0 HeOa. Co3Be3ausl, sipKue 3BE3/IbI, INTAHETHI, UX BUIMMOE
JBYOKCHUE.

ColHeuHas cucrema.

Connue. ConHevHnas akTUBHOCTh. McTtounuk sneprun ConHIa v 3BE3/1.

3BE3/1bI, UX OCHOBHbBIE XapaKTEPUCTUKH. [[narpaMma «CreKkTpaabHbIi Ki1acc —
CBETHMOCTEY. 3BE3/IBI TTIABHOM IOCICA0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUJIS 3BE3]1 TJIABHOM MTOCJIEN0BATENBbHOCTH. BHyTpEeHHEE CTpOEHHE




Paz6eranne ramaktuk. Teopust Bombmioro B3peiBa. PenmnkToBOe mM3mydeHwHe.
MacmrabHas crpykrypa Beenennoii. Meraranaktrka. Hepeménnbie mpo0ieMsl

aCTPOHOMHH.
Yuenuueckue naonrooenusn
1. HaOmroneHus HEBOOPYKEHHBIM TJIa30M C  HUCIOJb30BaHUEM

KOMITBIOTEPHBIX MIPUIIOKEHHUN JIs1 OTIPEICNICHUs TIO0KEHHST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJTYLIApHs U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon Jlynsl, manet, Miteanoro I1yru.

3BE3/1. COBpEMEHHBIE MPEICTABIECHUS O POUCXOXKACHUU 1 3BoIronnH CostHIa

1 3BE3/1. DTallbl )KU3HU 3BE3 .

Mueunsbiii [Iyte — nama [Manaktuka. [Tonoxxenue u nemxenue ColiHiia B

lNanmakTuke. Tunsl ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE IBIPHI B

sipax rajakTuk. Beenennas. Pacimupenne Beenennoii. 3akon Xaoo0uia.

Pas6eranue ranaktuk. Teopust Bonbioro B3peiBa. PenukToBOE N3TyUYCHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnasie npoOieMbl aCTPOHOMUHU
Yuenuueckue naonwoenusn:
1. HaGmogmenust  3BE3mHOrO  HE0A  HEBOOPYXKEHHBIM  TJIa30M

C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN Uil ONpeeseHMs]
MIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIQ
co3Be3ausi CeBepHOro noixyuapus v sipkue 3BE3/bL.

Ha6umonenus B reneckon JIyHbl, iIaHET, TYMAHHOCTEW U 3BE3AHBIX CKOTICHU.

OUBNYECKUU ITPAKTUKYM (16 gacos)

Cnocobuvl usmepenus Quauyeckux GeiutuH ¢ UCNONb308AHUEM AHATIO208bIX
U YuhposwvIxX usmMepumensHuix npubopo8 U KOMNbIOMEPHLIX OAMYUKOBLIX CUCTIEM.
Abcomommuple u omHocUmenbHble NOSPEUHOCIU USMEPEHUL (PUIUUECKUX BETUUUH.
Oyenxa epanuy nocpeutHocmetl.

IIposedenue KoceeHHbIX UsMepeHUll, UCCIe008AHULL 3A8UCUMOCTEl
Quzuueckux eruyuH, NPoBepKa NPeolodNCeHHbIX cunomes (8b100p U3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX Pazoenax « Yuenuueckuu sKkcnepumenm,
nabopamopuvie padomul, NPAKMUKYM ).

OBOBIAIOUIEE TIOBTOPEHMUE (4 1)

OBOBIIAIOHIEE TIOBTOPEHMUE (15 u)

Ponb ¢u3uku 1 acTpOHOMUY B SKOHOMHUYECKOH, TEXHOJIOTUIECKOH,
COLIMAJILHOW M ATUYECKOM cdepax NesTeNbHOCTH YeIOBEKa; POJIb U MECTO
(U3UKH U ACTPOHOMHUHU B COBPEMEHHOW HAyYHOUN KapTHHE MUPA; POJIh
¢busnueckoit Teopun B GOpMHUPOBAHHUH MPEACTABICHUHN O HU3NUECKOM
KapTUHE MHUPa, MECTO (PU3NUECKON KApTUHBI MUpPA B OOIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUIN O IPUPOJE

O06o0011eHne 1 cucTeMaTH3alMs COAePIKaHus Pa3/IesioB Kypca «MexaHukay,
«MornekynspHas GU3MKa U TEPMOJIUHAMUKAY, «DJIEKTPOIUHAMUKAY,
«Konebanus u BonHb, «OCHOBBI CIIELIUANIBHOM TEOPUU OTHOCUTEIBHOCTH,
«KBaHToBast pusnkay, « JMeMEHTH aCTPOHOMUHU U aCTPOPUIUKIY.
Ponp ¢u3uku U acTpoHOMMM B HIKOHOMUYECKOW, TEXHOJIOTUYECKOM,
COLIMAIBHOM M 3THYECKOM cdepax NesTeIbHOCTH YelloBeKa; poJib U MECTO
(GU3UKM U aCTPOHOMHUHU B COBPEMEHHOM HaydHOIl KapTHHE MHpa; 3HAUEHUE
ONHUCATEeNHHON, CUCTEMATU3UPYIOLIeH, 0ObICHUTETLHON U MIPOrHOCTHYECKOM




¢byHkuuit puznyeckoi Teopuu; poiib (HU3NYECKON TeopuH B (POPMUPOBAHUU
IpeACTaBICHUN O GU3MUECKON KapTHHE MHpa, MECTO (PU3MYECKOH KapTHHBI
MHUpa B O0ILEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IMPEICTABICHUN

0 IpUpoJIEe
Peseps (3 u) Pe3seps (10 u)
Temaruyeckoe mianupoBanue Kypcea 11 kimacca
IIporpamMmmuoe coxep:kanue
Paznen 1 DiekTpoauHamMuka (npoxnokenne) 12/28

Koi-Bo 1.1 MaraurTHoe noJe 6/15

4acoB Ha

0a3oBOM

YpPOBHE

1 B3zanMoielicTBHE MOCTOSHHBIX MATHUTOB U IIPOBOIHUKOB C 1

TOKOM. MarauTHoe 1nose. BekTop MarHuTHON MHIYKIUU.
ITpuHIUII Cyneprno3uLMy MATHUTHBIX N0JIeH. JInnun
MAarHUTHOM MHIYKIIMH.

1 MarsuTHoe noje npoBOJHUKA C TOKOM (IIPSIMOTO ITPOBOJIHUKA, 1
KaTYyILKH U KpyroBoro Butka). OneIT Opcrena. Kapruna nunuit
MarHMTHON MHYKIMH MOJISI IOCTOSIHHBIX MarHUTOB.

Onpeodenenue ycnosuti NPUMEHUMOCTU MOOeTU 0OHOPOOHO20 1
MacHUumHo2o noJis.

Onpeoenenue HanpagieHus UHOYKYUU MAZHUMHO20 NOasA NPo8oOHuKa |1
¢ MOKOM

(Maenummnoe none 6 eewyecmee. @eppomacHemuxu, napa- u - 1

ouamazHemuKy




Cuna Amnepa, €€ HanpaBJIEHUE U MOZYJIb.

Cuia JlopeHniia, e€ HanpaBiieHUE U MOJYJib. JIBH>KEeHME
3apsKEHHON YaCTHIIBI B OJJHOPOITHOM MarHUTHOM TIOJI€.
Pa6ota cunsl Jlopenna.

IIposedenue KoceeHHbIX usMepeHuill cuivl Amnepa, nposedenue
UCCe008aHUSL 3A8UCUMOCTIE MeHCOY DUUYECKUMU BeTUYUHAMU U
ONbIMO8 N0 NpoGepKe NPeONONCEHHOU 2UNnomesvl Npu U3V4eHuu
oelicmeus NOCMOSIHHO20 MACHUMA HA PAMK) C MOKOM

Obvscnenue 0CHOBHbIX NPUHYUNOG OEUCMBUS MEXHUYECKUX
yempoticme

Ipumepwvl pewrenus 3a0au no meme «Cuna Amnepay

TexHu4eckne ycTpoicTBa U TEXHOJIOTUYECKHE MPOLIECCHI:
IIPUMEHEHHUE ITOCTOSIHHBIX MAarHUTOB, 2JIEKTPOMAarHuTOB,
TECTEPMYJIbTUMETP, AIEKTPOABUraTeNb AKOOH, yCKOpUTETU
HJIEMEHTAPHBIX YACTHII.

JlaGoparopnas pabota Nel «HaGmronenue aeiictus
MarHUTHOTO TOJISt HA TOK»

Ipumepuol pewienus 3aoau no meme «Cuna Jlopenyay

Pewenue pacuémnuix 3a0au ¢ A6HO 3a0AHHOU U HEABHO
3a0anHOU uU3ULECKOU MOOENbIO C UCNOIL308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Mazcnumnoe noney.

Pewenue kauecmesennvix 3aoay, mpedyowux npumerHeHus: SHaHuti no
meme «Maenumnoe nozney.

DJIEKTPOMATrHUTHAasI
HHAYKIust 6/13




SIBnenue snekTpoMarHuTHOM MHAYKIMU. [IoTOK BekTOpa
MarHuTHON uHyKimu. DJ1C uHIyKnum.

3aKoH aneKTpoMaraiuTHol nHaykuu dapanes. Buxpesoe
anektpudeckoe nose. Toku Dyko.

3/IC unoykyuu 8 npoBoOHUKeE, OBUNCYUIEMCSL HOCIYNAMENbHO 8
0OHOPOOHOM MACHUMHOM NOJIE.

IIpumepul pewrenus 3a0a4 no meme « 3aKOH INEKMPOMASHUMHOU
UHOYKYUUY

Pewenue pacuémmuwvix 3a0a4 ¢ A6HO 3a0AHHOU U HESABHO
3A0aHHOU DU3ULECKOU MOOETbIO C UCNONILI0BAHUEM OCHOBHBIX
3aKOHO08 U (hopMYl NO meme « DNEeKMPOMACHUMHASL UHOYKYUSLY.

[Ipasuino Jlenna. UanykruBaOCTh. Karymika
VWHIYKTHBHOCTH B LIETIHM ITOCTOSIHHOT'O TOKA.

SBnenue camonnaykuuu. 31C caMOMHIYKIINN.

Pewenue kauecmeeHHblx 361061'{, mpeéyiomux NpUMEeHerUusl 3HAHULL NO
meme «3Jzel<mp0Ma2HumHaﬂ quyKL;u}z».

Aneopumm ucnonvsosanus npasuia Jlenya 0ns onpeoenenus
Hanpaeenusi Mmoka  KOHmype npu ananuze 2papuieckux u
9KCNEPUMEHMANIbHBIX 340aY

Cbopka mooenu d1eKmpomMacHUmMHO20 2eHepamopa

BHGPFI/ISI MAaravTHOIO IMOJIA KaTYIIKKU C TOKOM.
3HCKTpOMarHI/ITHOe IIOoJIC

Jlaboparopnas pabota No2
«M3yueHue sIBICHUS AIEKTPOMarHUTHOM HHTYKIIUN




Obvsichenue 0CHOBHbIX NPpUHYUNos oelicmeaust MmexHU4eckKux
yCI’I’lpOZZCI’I’ZG U mexrnosocudecKux npoyeccos, maxKux Kak.
I/lHayKI/;I/lOHHCZ}l nevv, cwzenoud, sawiuma om djieKmpuzayuu mei
npu O0BUDICEHUU 8 MACHUMHOM NoJae 3eMilu.

Obobwarowe-nosmopumenbHoe 3aHsamue no meme
«DNeKmpomMacHUmMHAas UHOYKYUsL)

3auem no meme ((3JZ€Kmp0MaZHun’IHClﬂ uHayKL{ufl

Paznen?2 Koue0anus u Bosnbi 60 /24

2.1 Mexannueckue koseoanus 4-/10

Konebarensuas cucrema. CBOOOIHBIE KOJICOAHUS.

I"apmonnueckue konedanus. Kunemaruueckoe u
JMHAMUYECKOE OITMCaHKue. DHEePreTUYecKoe ONUCaHue
(3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTUN ).

Bui600 ounamuueckoco onucanus capMOHUHYECKUX KOJeOAHUIL U3 UX
OHEep2emu4eCKo2o U KUuHemamui1ecKkoco Onucanus.

Boinyorcoennvie konebanusi. Pezonanc. Pezonanchas kpusasi.
Brusnue 3amyxanus Ha 6u0 pe3oHaAHCHOU KPUBOU.
Aemoxonebanus.

Pewenue pacuémmuvix 3a0au c 16H0 3a0aHHOU U HESABHO
3a0aHHOU UULECKOU MOOETbIO C UCNONb308AHUEM OCHOBHBIX
3aKoH08 u hopmyn no meme «Mexanuyeckue KonredaHus .

AwmrtmuTyna u haza konebanuii. CB3b aMIUTUTYIbI
KoJIe0aHUi NCXOTHON BETMUMHBI C aMILTUTYIaMHU
KoJe0aHui €€ CKOPOCTU M YCKOPEHHSI.

[Tepuon u wacroTa konebanwmid. [Teproa MabpIx cCBOOOTHBIX
KosicOaHUi MaTeMaTHIecKoro MasTHuKa. [lepros cBoOOIHBIX
KoJIeOaHMii TPYXKMHHOTO MasTHHUKA.




Pewenue xauecmeennvix 3aday, mpedyOuUx NPUMeHeHUsl 3HAHUL no
meme «Mexanuueckue KoieOanusy.

ObvscHeHue 0CHOBHBIX NPUHYUNOS 0eliCMBUS MEeXHUYECKUX
YCmpOUCms, makux Kaxk: MempoHOM, 4acbl, Kaueu, My3bIKalbHble
uHcmpymenmsl, ceticmozpag.

Jlabopamopnas paboma Ne3 « Onpedenenue ycKopenus c60000H020
naoenus npu NOMOWU MAassmHUKA

2.2 DlIeKTpOMarHUTHbIE KoJ1edaHus 6/15

Koune6arenbublii KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC
Kosie0aHus B UI€aIbHOM K0Jie0aTeIbHOM KOHTYpE.

®opmyna TomcoHa.

Ces3b amnaumyowl 3apsa0a KOHOEHCamopa ¢ amnaumyoou Cubl
MoKa 8 KoiebamenbHOM KOHMype

Pewenue pacuémuulix 3a0au ¢ 16HO 3a0AHHOU U HESIBHO
3a0aHHOU PUUYECKOU MOOETbIO C UCNONb308AHUEM OCHOBHBIX
3aKOH08 U hopMYT RO meme « DNeKMmpPOMACHUMHbLE
KoneObanusny

Pewenue xauecmsennuix 3adau, mpebyowux npumenenus 3HaHuil no
meme « DneKkmpomazHummble KoneOaHusy

3aKOH COXpaHEHUs SHEPTUH B UACATHHOM KOJIeOaTeTbHOM
KOHTYpE.

3aTtyxaromye 1eKTpOMarHuTHbIE KosieOaHus. BbIHYKIeHHbIe
AIIEKTpOMarHuTHhIE Kojiebanus. [lepeMeHHbIH TOK.

Cpaeﬂeﬂue MEXAHUUECKUX U INNEKMPOMACHUNTHBIX Konebanuil

ObwsicHeHUe OCHOBHBIX NpUHYUNoe oelicmeust MmexHu4ecKux
ycmpodcme, maxKux Kak.: SﬂeKmpull€CKZ/lZZ 360HOK, ceHepamop
nepemMerHrnoco moka, TUuHUU aﬂekmponepedaq

Onpeoenenue ycio8uti NPUMEHUMOCMU MOOENU UOeaNbHO20
KonebamenbHo20 KOHmypa




MomHoCcTh ~ MEPEMEHHOr0  TOKa.  AMIUIUTYIHOE |
NeiCTByIOIee 3HAYEHHE CHUJIbI TOKA W HAMpsDKEHUs MpH
pa3nuaHOil  (opMe 3aBHCHMOCTH IEPEMEHHOI'O0 TOKa OT
BpeMeHU. CUHYCOMIQJIbHBIN TEPEMEHHBIN TOK.

Uneanvubiii  Tpanchopmatop. IIpomsBoncTBo, mepemada u
noTpedaeHue AIEKTPUYECKON SHEPTUM. Kynbrypa
UCIIOJIb30BAaHUS DJIEKTPOSHEPTUU B IIOBCEIHEBHOW JKU3HHU.
TexHuueckue yCTpPOHCTBA MU TEXHOJOTMYECKHE ITPOLIECCHI:
3JIEKTPUYECKUN 3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU
3JeKTponepeaady

Pesucmop, kondencamop u kamywxa uHOyKmusHocmu 8 yenu
CUHYCOUOATILHOR20 NepemMeHHo20 moka. Pezonanc mokos.
Pesonanc nanpscenuii.

Jlemoncmpayus akmueHo20, eMKOCMHO20 U UHOYKIMUBHO2O
conpomueneHuil

Pewenue kauecmesennbix 361()61'{, mpe6yiou;ux NpUMeHerus 3HAHUL NO
meme ((3ﬂeKmp0MaZHul’l’ZHbl€ KONeOanuay.

MexaHuueckue ¥ 3JIEKTPOMarHuTHbie BOJIHbBI 4/10

MexaHuueckue BOJHBIL, YCIOBUSL HX pacnpOCTpaHEHHs|
[Tonepeunsle u npononpHble BOJHBL Ilepron, cKoOpocTH
pacnpocTpaHeHus: U JUIMHAa BOJHBI. CBOMCTBA MEXaHWYECKHUX
BOJIH:  OTpak€HHe, [MpeJoMJIeHHe, HHTeppepeHuus U
JU(ppaKiys.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BricoTa Tona. TemOp
3ByKa. [IlymoBoOe 3arpsi3HEHNE OKPYKAIOLIEH CPEBI.

H3zyuenue pacnpocmpaneHusi 36yK06bIX 80H 8 3aMKHYMOM
npocmpancmee.

Pewenue 3a0au




ObvscHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCME U MEXHOJI02UUECKUX NPOYECCco8, MAKUX KAK:
MY3bIKAIbHbIE UHCIMPYMEHMbl, padap, paouonpuémMHux,
menesuszop, aumenua, menegon, CBY-neusn, ynompazeykosas
OUACHOCTUKA 8 MeXHUKe U MeOUuyuHe.

DJIEKTPOMarHUTHBIE BOJIHBI. VYcnoBus W3IIYy4CHUS
JIEKTPOMAarHUTHBIX BOJH. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHE, NpPEJOMIICHHE, MOoJApu3alus, UHTephepeHuus u
TUQpakiuys. B3aUMHAas OPUEHTAINS BEKTOPOB

B 3JIEKTPOMArHUTHOU BOJIHE.

[IIxana 3;1eKTpOMarHuTHLIX BOJIH. [I[pumenenne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
TexHu4eckue ycTporucTBa U IPaKTUYECKOEe IPUMEHEHHUE:
My3bIKaJIbHBIE HHCTPYMEHTBI, Pajiap, paiuoONpUEMHUK,
TEJNEeBU30p, aHTeHHA, TenedoH, CBY-neub,
yJIBTPa3ByKOBasl JMArHOCTUKA B TEXHUKE U MEJULIMHE
IIpyuHIMIIBI paANOCBS3H U TeNeBUAeHUA. Pagronokanus.

Pewenue kauecmesennwix 361061'{, mpeéyiou;ux NpUMEHeHRUs 3HAHULL NO
meme «Mexanuueckue u INIEKMPOMACHUMHblE 60JIHbL)

Pewenue kavecmesennvix 361()611!, mpe6yi0u;ux npumeHerus 3HAHULL NO
meme «Mexanuueckue u INIEKMPOMACHUMHblE 60JIHbL)

Yempoticmeo u npunyun pabomul npocmetiuie2o paouonpuemMHuka

2.4 OnrTuka 10/25

[IpsiMonuHEITHOE pacTIpOCTPaHEHHE CBETA B OJTHOPOIHOM
cpene. JIyd cBera. ToueuHbIli HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTPAXKCHUS CBETA.
ITocTpoeHye n300paskeHNHl B INIOCKOM 3epKaJle.




Habnooenue onmuyeckux sAneHull, nposeoerue KOC8eHHbIX
usMepeHuil, UCCIe008AHUS 3ABUCUMOCTIEN (PUBUYECKUX BETUUUH U
ONbIMOG NO NPOBEPKe NPEONONCEHHOU cUNOme3bl NPU U3y4eHuu
A6NEHUL NPENOMIEHUSL C8ema HA cpaHuye pazoeid 08yx cpeo,
npeomieHus ceema  coouparouetli

u pacceusaroujeli IUH3AX, BOJIHOBLIX CEOUCME C8emd.

Tocmpoenue u pacuém uzobpasicenutl, cO30A8aAeMbIX NIOCKUM
3epKaiom

Copepuueckue 3eprana

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHEI IIpCIOMIICHUA CBCTA.
AOCOIIOTHBIHN ITOKAa3aTelIb IIpCIIOMIICHUS.

Hucnepcus cera. CiioxxHbIN cocTaB Oenoro cseta. L{Ber.
IlosnHOE BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi MoJIHOoro
BHYTPEHHEI'0 OTPaXKEHUSI.

Jlabopamopnas paboma Ne4 « zmepernue noxazamens
npeloMaAeHUs. CIeKAa»

OmuocumenvHvlil nokazamenv npenomnenus. Ilocmosncmeo
Yyacmomul ceema u COOMHOWeEHUe ONIUH BOTH NPU NEPexooe
MOHOXPOMAMUYECKO20 C8ema uepe3 epanuyy pazoeia 08yx
onmuueckux cpeo.

Xoo nyueiti 6 npusme.

Colwuparomue u paccenBaroniye JHH3bI. TOHKas JINH3A.
DOKYCHOE pacCTOSIHUE M ONTHUYECKAsi CHJIa TOHKOM JIMH3BI.

dopmyna TOHKOH JIMH3bI. Y BEJIMYEHUE, TaBAEMOE JINH301

Jlabopamopnas paboma Ne5 «Onpedenenue onmuieckoui CUbl u
Goxycno2o paccmosiHus coouparowel 1UH3bLy

3asucumocms Qhoxycrno2o paccmosnus MOHKOU cghepuieckoul TuH3bL
om eé 2eomempuu U OMHOCUMENLHO20 NOKA3AMEs

NnpeiIoOMIEeRUA.




Xo0 nyua, npoweduie2o U3y OO NPOU3BONbHBIM Y2NIOM K €€
anasHotl onmuyeckou ocu. [locmpoenue uzoopaxicenuit mouxu u

ompesKa I’lp}ZMOI/Vl 6 CO6MpCll0M/;I/DC u pacceusarowyux JuH3ax
u ux cucmemax.

Ontuueckue npudopsl. Paspemaromnias criocooHocTs. ['11a3 kak
ONTHYECKAsi CUCTEMA.
[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

TexHnyeckue ycTponcTBa U TEXHOJIOTHYECKHUX ITPOLIECCHI:
OYKH, JTyTa, ePUCKoI, (hoToanmapar, MUKPOCKOII,
IIPOEKIIMOHHBIN anmnapar, IpOCBETICHUE ONTUKH,
BOJIOKOHHA$! ONTHKA, TU(PAKIIOHHAS PEILIETKA .

HpoceemﬂeHue onmuxKu

Tlocmpoenue u pacuém uzobpasicenutl, c030a8aeMblX NIOCKUM
3epKanom, MOHKOU JTUH3OU.

Peuwenue kauecmeennvix 361061’4[, mpe6yi0u4ux NpUMeHeHUs SHAHUL
no meme «Onmuxay

Bonnosas ontuka. Mntepdepennus csera. KorepeHtHble
MCTOYHHKH. Y CIIOBUS HAOIIOJEHNSI MAKCUMYMOB 1 MUHUMYMOB
B UHTEP(PEPEHIIMOHHOIN KapTUHE OT JBYX KOT€PEHTHBIX
UCTOYHUKOB. [Ipumeps! Ki1accuueckux MHTEp(epeHIMOHHBIX
CXEM.

Judpakus ceera. JAudpakuronHas pemerka. Y cioBue
HaOJI0ACHUS TJIaBHBIX MAKCUMYMOB IIPY Na/IEHUH
MOHOXPOMAaTHYECKOTO CBETa Ha TU(MPAKITMOHHYIO PEIIETKY.
Ilonapuzanus ceera

Jlabopamopnas paboma Ne6 « UsmepeHnue Onunbl c6emosotl 801Hbl1»

ObvscHeHue ocobeHHocmel NPOMeKaHusi ONMUYECKUX s6/1eHULL:
unmepgepenyuu, ougpaxyuu, OUCREPcUl, NOIH020 BHYMPEHHEe20
OMPANCEHUSL.

Pewenue pacuémnuix 3a0ay c 1610 3a0aHHOU U HEABHO




3a0anHOU huU3ULEeCKOU MOOeNbIO C UCNONb308AHUEM OCHOBHBIX
3aKO0HO08 U hopmyn no meme «Onmuxay

Paznen 3 OcHOBBI clieHHAILHOI TEOPHUH OTHOCUHTENbHOCTH 4/6

3.1 OCHOBBI CTICIUAIBHOM TEOPUU OTHOCHTEIbHOCTH 4/6

FpaHI/IHH IMPUMCHUMOCTHU KJIACCUYECKOM MEXaHUKH.
HOCTy.TIaTBI CHGHH&J’IBHOﬁ TEOpHUHU OTHOCUTEIIBHOCTH.

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpAILlCHHUE JIJIMHBI.

IIpocmpancmeenno-epemennou unmepsan. llpeobpazosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipakxmuxym
Ipakmuxym
OHeprust 1 UMITYJIbC PESITUBUCTCKON YacTullpl. CBsA3b
MAacChl ¢ SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN
YaCcTUILIbI. DHEPTHsl MOKOs
TexHndeckue ycTpoucTBa U TEXHOJIOTUYECKHE ITPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH 3aPSyKEHHBIX YaCTHUIL
Ipaxmuxym
/ Ipakxmuxym

labopamopras paboma «IIposedenue KOC6eHHbIX UMEPEHUL UMNYIbCA U
OHepeuu pesmusUCmMCKUX yacmuy (no pomospaghusam mpekos 3apsaiceHHbIX
uacmuy 8 MaZHUMHOM NOJe). »




Paznen 4 KanToBas ¢pusmnka 15/25

4.1 KopnycKyJasipHO- BOJTHOBOI1 xyaian3m 6/15

PaBHOBecHOe TemoBoe u3iydyeHue (u3nydeHue abconoTHO
yépHoro tena). ['unoresza M. Ilnanka o kBaHTax.

®DoTOHBI. DHEPrus U UMITYJILC (DOTOHA.

3axon cmewenus Buna.

ObvscHenue 0CHOBHBIX NPUHYUNOB OCliICMBUSL MEXHUYECKUX
VYCmMPpOoUcmea, maxKux Kak: cnekmpomemp, ¢homosiemenm,
Gdomooamuuk, myHHeIbHbIN MUKPOCKON, COHEYHAsl bamapes,
€6emoouoo.

Pewenue pacuémmuwvix 3a0au ¢ 16H0 3a0aHHOU U HEABHO
3a0aHHOU PUUYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Keanmoauvle saenenusy.

®dortordpdext. Onpitel A. I'. Cronerosa. 3akonsl hoTodPdexTa.

VYpasuenue Diinmreitna 1yist potodaddexra. «kKpacHas rpanuiia
dhotorddexra.

Onpedenenue ycno8uil NPUMEHUMOCMU K8AHMOBOU MOOEU C8emAl.

AHnanuz K6aHMOBHIX NPOYECCOB C UCONbI0BAHUEM VPABGHEHUS
Diinwmetina 011 pomosgppexma, npunyuna coomuouieHul
Heonpeodenénnocmu I etizenbepea.

Pewenue kauecmeenHblx 3adat¢, mpe6yiou;ux NnpUMEHeHrUus SHAHULL NO
meme «Keanmoevie s61enusy.

JlaBieHue cBeTa (B Y4aCTHOCTH, JIaBJICHHE CBETa Ha
a0COJTIOTHO TMOTJIOMIAIOITYO U a0COFOTHO OTPAXKAIOITYIO

nosepxHocTh). OnbiTel I1. H. Jlebenena.




TexHu4eckue yCTpoucTBa U TEXHOJIIOIMYECKUE ITPOLIECCHL:
CHEKTPOMETP, GOTOIIEMEHT, (POTONATUHMK, TYHHEIbHBIH
MHUKPOCKOII, COJTHEYHas 6arapes, CBETOANO.

Bonnoesuvie ceoticmea wacmuy. Boanwt 0e bpoiina. [[nuna onnst 0e
bpoiina u pazmepol obracmu nokanuzayuu
osuicywetics yacmuywvl. KopnyckynspHo-6011o801 0yanusm.

Huppaxyus snekmponos Ha KpUcmaiiax.
Cneyughuxa usmepenutl 8 muxpomupe. Coomuouienust
Heonpedenénnocmetl 1 elizenbepea

Peuwenue kauecmeennvix 361&611{, mpe6yrou;ux NpUMeHeHUs SHAHULL NO
meme «Keanmosuvie si61enusy.

4.2 ®usuka aroma 4/5

OMnBITHI IO UCCIICAOBAHUIO CTpOeHHUs aTroMa. [nanerapHas
MoJieTh atoma Pesepdopaa.

[Toctynarter bopa. U3ny4uenue u nornomenne poToHOB
IIpH MIEPEX0/Ie aTOMa C OJHOTO YPOBHS SHEPTUU Ha
JPYTOH.

AHanus K6aHMoBbIX NPOYECCO8 HA OCHOBE NEPBO20 U BMOPO2O
nocmynamos bopa

Ilpakmuxym

Ipakmuxym

Bunel ciektpoB. CnekTp ypoBHEH 3HEPIHH aToMa
Boiopojia. CIOHTaHHOE U BBIHYX/IEHHOE U3ITy4YeHUE
CBETA.

TexHu4eckue ycTpoicTBa U TEXHOJIOTUUECKHUE MPOIIECCHI:
CIEKTPaJIbHbIN aHaINU3 (CIEKTPOCKOMN), Jla3ep, KBAHTOBBIM
KOMITBIOTEP

Ilpakmuxym




Ipaxmuxym

Jlabopamopnas paboma

4.3 ®du3nKa aTOMHOTO sIAPa U JIEMEHTAPHBIX YacTul 6/6

Hyxnonnas moaens sigpa I'elizenOepra—Banenko. 3apsij saapa.
Maccosoe uncio sapa. M3oromsl.

PagnoaktuBHOCTB. Anba-pacan. DIESKTPOHHBIN U
MO3UTPOHHBIN Oera-pacnaj. ['amMma-u3nydenue.

Tpakmuxym
Ipakxmuxym
Pewenue 3a0au

DHeprus CBsI3U HYKJIOHOB B sizipe. SlnepHble cuibl. Jlegext

Macchl sapa. fnepHeie peakiuu. JleneHue u CuHTE3 A1ep

Snepuble peaktopsl. [Ipo0ieMsl yrpaBiseMoro TepMosiIEpHOTO

CHUHTE3a. DKOJIOTUYECKUE aCTIEKThI Pa3BUTHUSA SACPHOU

SHEPIEeTUKU.
Ipakmuxym
Ipaxmuxym

Pewenue 3aoau




Meroasl perucTpaluy U UCCIEI0BAHNS JIEMEHTAPHBIX
yacTul. PyHIaMEHTAJIbHbBIE B3aUMOACUCTBUA. baproHBI,
ME30HBI U JIENITOHBI.

[Ipencrasnenue o CrangaptHoit moaenu. Kpapk-riatooHHas

Mozienb aapoHoB. Pu3uka 3a npenenamu CTaHaapTHOM MOJEIH.

Témuas marepus u TéMHas sHeprust. EnnHcTBO Dnsndeckoit
KapTHUHBI MUpa.

Texandeckue ycTpoiCTBa M TEXHOJIOTHUECKHE ITPOIIECCHI:
I03UMeTp, Kamepa BunbcoHa, siaepHsliil peakTop,
TEPMOSIZICPHBIA peakTop, aToMHasi 00M0a, MarHUTHO-
pe3oHaHCHast TOMOTpadust

Ipakmuxym

Ipakmuxym

Pewenue 3a0au

Pa3nen 5 DinemenThl acTpoHoMuu 1 actpodusnkn 8/12

5.1 DneMeHThI aCTPOHOMHH U acTpodu3uku 8/12

Metoapl acTpOHOMHYECKHUX HcciaenoBannii. COBpeMEHHBIE
ONTHUYECCKHUE TEJICCKOIIBI, PaJUOTEIIECKOIbI, BHEATMOC(EepHas
aACTPOHOMHUSL.

Bun 38é31H0T0 HeOa. Co3BE3 M, IPKHE 3BE3IBI, IUTAHETHI, UX
BUJMMOEC JIBH>KCHUE.

Omanwt pazeumus acmponomuu. Ilpukiaonoe u
MUPOBO33peHyecKoe 3Hauenue acmporomuu. Ilpumenumocms
3AKOHO8 PU3UKU 0151 0OBACHEHUSL NPUPOOBI KOCMUUECKUX
00beKmos.

Ocnoguvie cozee30uss Ceseproco nonyuapus u sipKue 36e30bl




Ponv acmpornomuu 6 cospemennoti kapmune mupa, 8
NPAKMuYecKoll 0essimenlbHOCmU 4en108eKa U OalbHeuuem
HAYYHO-MEXHUYeCKOM pa3eumui.

CoHe4Hast cucrema.

Conanie. ComHedHast akTUBHOCTE. VicTounuk sueprun CoyTHITa 1 3BE3I.

3BE37bI, UX OCHOBHBIE XapaKTepUCTUKU. [[narpamma
«CHEKTpaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/1bI INIaBHOU
MI0CJIEJ0BATENFHOCTH. 3aBUCHMOCTh «Macca —

CBETUMOCTB» JUIsl 3BE3]1 TI1aBHOM MOCIEA0BATENLHOCTH. BHyTpeHHEe
CTPOEHUE 3BE3 .

Cospemennbie npedcmasienus 0 NPOUCXOHNCOSHUU U IBOTIOYUU
Connya u 36e30.

Tpakmuxym

Ipakmuxym

COBpeMeHHI)Ie HpeIICTaBJ'IeHI/IH (0] HpOI/ICXO)K,Z[eHI/II/I U 3BOJIFOIINU
CoiHia ¥ 3B€31. DTallbl )KU3HU 3BE3I.

Muieunsiii [Tyts — Hama ["anakTuka. [lonoxenue u asmxenne CorHIa
B ['anaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3apsl. YEpHbie
JBIPHI B SIAPAX rajakTUK.

Obob6Wenue u cucmemMamu3ayust COOEPHCaAnUs pa30enos Kypca
«Mexanukay

0b600Wenue u cucmemamu3ayust COOEPAHCAHUs pa30enos Kypca
«Monexynapuas gpuzuxa u mepmooOuHaMuKay,

Bcenennas. Paciunpenue Beenennoii. 3akon Xa60ma. Paz6eranne
ranakTuk. Teopus bonbiioro B3peiBa. PeIUKTOBOE H3IIyUEeHHE.




MacmrabHnas ctpykTrypa Beenennoii. Meraranakruka. Hepeménnsie
npo0JIeMbl aCTPOHOMHHU

Paznen 7 O6o6mariee nopropenne 4/15 (11 yacos -B npeapIIymMx pasaenax)

Ob06wenue u cucmemamu3ayus cOOePIHCAHUS Pa30eios Kypcd
«DneKmpoOuHamMuKay

Ob06wenue u cucmemamu3ayus cOOePIHCAHUS Pa30eio8 Kypcd
«DneKmpoOuHamuKa

Obodwenue u cucmemamu3ayusi COOEPACAHUS PA30e08 Kypca
«nexmpoounamuxay

O0001IeHNEe U CUCTeMATH3aIIHsI COICPIKaHUS Pa3/IeioB Kypca
«Mexanukay, «MoiiekysspHas PrU3uKa U TEPMOJINHAMUKAY,

O606H.I€HI/I€ H CUCTEMAaTU3alUs COACPKAHU Pa3ICJIOB Kypca
((3JI€KT’pO,Z[I/IHaMI/IKa»

Obobwenue u cucmemamusayusi COOEPACAHUS pa30eos Kypca
«Konebanus u 6onnvl»

Ob606wenue u cucmemamu3ayus cOOEPAHCAHUS Pa30eios8 Kypcd
«Konebanus u eonnvly

Obobwenue u cucmemamu3ayust COOEPHCAnUsL pazoesos Kypca
«Keanmoeas guzuxay

O060011eHre U CUCTeMAaTH3aIMsI COJIepPKaHus pa3/ieoB Kypca
«KBanToBas puznka»

O0o0011eHre U CUCTeMAaTH3aIHsI COJIePKaHus pa3/ie]oB Kypca
«Komebanus v BOITHBI»

Pezepn 0

Pe3eps 7




IPOBEPSIEMbBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMBI

10 KJTACC

Kon
NpPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TMpUMEpax poib W MeCcTo (u3uku B
(hopMUPOBaHUHM COBPEMEHHOW HAyYHOH KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIBHOCTH

Ioaen

10.2

Y4YuTBIBaTh IPAaHUIIBI TPUMEHEHUS H3YIEHHBIX (PU3NYECKUX MOJICIICH:
MaTepualibHas TOYKa, UHEpLHUAIbHAs CUCTEMa OTCYETa, aOCOIIOTHO
TBEPZOE TEJI0, UIICANIBHBIN I'a3; MOJEIH CTPOCHMS Fa30B, KUAKOCTEH U
TBEPABIX TEJI, TOUYCYHBIM DJIEKTPUYECKHU 3apsA] — IpPU PELICHUHU

(1)I/I3I/I‘IGCKI/IX 3aga4

10.3

Pacnio3naBate usmueckue siBICHUS (MIPOLECCH) U OOBACHATh UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KHUHETUYECKOH TEeopHuu
CTPOEHHUSI BeLIeCTBA U  JJIEKTPOJUHAMUKU: PpPaBHOMEpPHOE U
PaBHOYCKOPEHHOE TNPSMOJIMHENHOE ABM)KEHHE, CBOOOJIHOE MaJeHHE
TEJN, JBWKEHUE TI0 OKPY)KHOCTH, WHEPLHWs, B3aWMOJICHCTBHE TEI,
mudy3us, OpOYHOBCKOE JABMKEHHE, CTPOCHHME JKUAKOCTeH H
TBEPABIX TEJ, HW3MEHEHHe O00béMa Tel TpU  HarpeBaHUU
(OXJaXIeHUH), TEIUIOBOE paBHOBECHE, WCIIAPEHUE, KOHJIACHCAIHS,
IUIaBJIEHHWE, KpUCTAIM3allks, KHUIEHHE, BIIAXXHOCTh BO3/AYyXa,
MIOBBIIIEHUE JJABJIEHUS ra3a Mpu ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJAy @apaMeTpaMH COCTOSIHMA Ta3a B H30IpoIeccax;

QJICKTpHU3anu TCIl, B3aUMOJECHUCTBHUE 3apAaa0B

10.4

OnuchiBaTh MEXaHUYECKOE JBU)KEHUE, HCIHONb3yd (hu3nyecKkue
BEJIMYUHBIL: KOOPAWHATA, IIyTh, IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIA, HWMIIYJIbC Tella, KHHETHYeCKas DHEPIrus,
MOTEHIMaJbHasl JHEeprus, MexaHuuyeckas paboTa, MexXxaHHuYecKas
MOIITHOCTh; TPH ONHCAHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUI
CMBIC] HCHOJB3YEMBIX BEIMYMH, HUX OOO3HAUYEHUS U EIUHUIBL,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUHUHY

C IpyrumMu BCINYHaAMA

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBLIC CBOIMCTBA T€I U TEIJIOBBIC
SABJICHUA, HUCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCIIMYMHBI: JABJICHHUC TIa3sa,

TEMIIepaTypa, CpenHss KHUHETHYeCKass »JHEepPrus XaoTHYECKOro




JIBUKEHHUSI MOJIEKYJI, CpEAHEKBaJApaTU4YHAs CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOThl, BHYTPEHHsSl OHeprus, pabora rasa,
KO3 (ULUEHT TMOJIE3HOT0 JEHCTBUS TEIUIOBOTO JABUTATeNsl; MpU
ONMMCAaHWW  TPABUIBHO  TPAKTOBaTh  (PU3UYECKUI  CMBICI
WCIIONBb3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U €IUHUIIbI, HAXOAWUTb
GbopMyIibl, CBS3BIBAIOLIME JIAHHYIO (PU3WYECKYI0O BEIUYHMHY C

APYIruMHU BEJIMYMHAM

10.6

OnuceiBaTh HM3yYEHHBIE DJIIEKTPUYECKHE CBOICTBa BellecTBa U
JNeKTpUYECKUe sBIEHUS (TpPOIECcChl), HCMIONb3ys (u3NUEcKue
BEJIMYMHBL:  JJIEKTPUYECKUN  3apsil,  DJIEKTPUYECKOe  IOJIe,
HaIpsHKEHHOCTh  TI0JIA, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; IpHU
OIMCaHWH MPABHIBLHO TPAKTOBATh (PH3MUECKUI CMBICI UCTIOIh3yEeMbIX
BEJIMYMH, HMX OOO3HAUYEHHUS U €IUWHUIBL, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIME JIAHHYIO (PU3UYECKYI0 BEIUYUHY C JAPYTUMH

BCIMYMHaAMH

10.7

aHAJIM3UPOBaTh (DU3MUECKUE TMPOLECCHl U  SBICHUS, HCIOIB3YS
(hu3mYecKre 3aKOHBI M IPUHITUIIBI: 3aKOH BCEMUPHOTO TsAroTeHus, |, |1
u III 3akonsl HptoTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHUHUII CYNIEPTIO3ULIMHU CUII, TPUHLUII
paBHONpaBUsl HMHEPLHUAIBHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO0 TEOPUIO CTPOEHUS BEUIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeaHeld KUHETHYECKOW JHEPIMHM TEIUIOBOTO JBMIKEHHUS MOJIEKYJ C
aOCOJIIOTHOW TEeMITepaTypoOH, MEPBBIM 3aKOH TEPMOJIUHAMUKHU; 3aKOH
COXPAHEHUs DJIEKTPUYECKOro 3apsia, 3akoH KynoHa; npu 3ToM
pasnuyaTth CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIPAKCHUC U YCIIOBUA (FpaHI/ILILI, 06J'IaCTI/I) IMPUMCHUMOCTH

10.8

OOBACHATH OCHOBHBIE ITPUHIUIIBL JeHCTBUSA MalllvH, HpI/I60pOB 151
TCXHUYCCKHUX YCTpOﬁCTB; pa3jimiartb YCJIOBUA HX 0e301acHOTO

HCIIOJIb30BAaHHUS B IIOBCEIHEBHOM KHU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI 110 UCCIIEAOBAHNIO (PU3UUYECKUX SBICHHUM
U TPOLECCOB C UCIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI;
pu 3ToM (HopMyIHpoBaTh npodiieMy (3agauy) U TMIIOTE3Yy y4eOHOTro
OKCHEpUMEHTa,  cOoOMpaTh  YCTAHOBKY W3  IPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOJBI

10.10

OcyiecTBidTh OpsIMble M KOCBEHHbIE M3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATH ONTUMAIBHBIN COCOO M3MEPEHUS U

HCIIOJIB30BaTh U3BCCTHBIC METOAbI OLICHKH HOI’pCH.IHOCTCfI H3MCpCHHﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXY (PU3MUYECKHUMH BETUYMHAMU C
WCIOJIb30BaHNEM MPSMBIX U3MEPEHHH; MPH 3TOM KOHCTPYHPOBATh

YCTAaHOBKY, (DUKCHPOBATh PE3YNbTAThl IMOTYYEHHOW 3aBHCHMOCTH




(bU3UYECKUX BEIMYMH B BUE TAOIHI] U TPa)UKOB, IETaTh BHIBOIBI IO

pE3yabTaTaM UCCICAOBAHUA

10.12

Cobmonate mpaBwiia 0e30MacHOr0 TpyAa MpU  MPOBEACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENbCKON U MPOSKTHON AESITENFHOCTU C UCTIOIb30BAaHHEM

M3MEPUTENBbHBIX YCTPOUCTB U Ta00paTOPHOT0 000pYyAOBaHHUS

10.13

Pemate pacué€rHble 3a7auu ¢ SIBHO 3aJJaHHON (pU3MUYECKOl MOJIENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI W TPHUHOMUIIBI; HAa OCHOBC aHAJIM3a
YCIIOBUSL 3a/lauydl  BBIOMpPATh (PU3MYECKYI0O MOJEb, BBIICTATH
¢u3nyeckre BeITMUUHBI U HOPMYIIbI, HEOOXOAUMBIE /7S €€ peleHHUs,
IIPOBOAUTH PACUETHI M OLIEHUBATH PEAIbHOCTD I1OJyYEHHOIO 3HAYCHHUS

(bu3MUYeCcKOil BeTUYHHbI

10.14

Pemlarp  kauyecTBEHHbIE ~ 3aJayu:  BBICTPAUMBATh  JIOTHYECKH
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYNKIEHUI C OMOPOM HA U3YYECHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U (bPI?»I/I‘ICCKI/Ie SIBJICHU A

10.15

Hcnonp3oBare IpH pelleHUH Yy4eOHBIX 3a7ady  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTMM JJI IOMCKa, CTPYKTYpPHUPOBaHUS,
UHTEpIpETalMy U MPEICTaBlIeHUs] Y4eOHOH M Hay4YHO-IOMYJISPHOI
nH(pOpPMAIINY, TTOTYIEHHON U3 Pa3IMYHBIX HCTOYHHKOB; KPUTHYECKU

aHAIM3UPOBATH N10JyIaeMYI0 HHPOPMALIUIO

10.16

[IpuBoaUTE NMpUMEPHI BKIAAa POCCUMCKUX M 3apYOECKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Wit

10.17

Vcnonb30BaTh TEOpEeTHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM
KHU3HM JuId  oOecrieyeHHs O€30MacHOCTH MpHU OOpalIeHHHu C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMHU, [UIsl COXPAaHEHHUS
3I0pOBbsl M COOJIIOJIEHHMSI HOPM DKOJOTMYECKOTO TIIOBEACHUS B

OKpY KaIOILIEeH cpesie

10.18

PaboTath B rpynme ¢ BHINOJIHEHHEM Pa3IMYHBIX COLMABHBIX poJiei,
IUTAaHUPOBaTh ~ paboOTy TIpYIIbl, pPALUOHAIBHO  PaCHpeAeisaTh
00s3aHHOCTH W IUJIAaHUPOBATh JESITENbHOCTh B HECTaHAAPTHBIX
CUTYalusX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXXIOrO M3 YYaCTHHUKOB

TPYNIbl B PELIEHUE paccMaTpUBaeMOn MPoOIeMbl

11 KVIACC

Kon
NpoBePsSIeMOro
pe3yJbTarTa

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
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JleMoHCTpHpOBaTh Ha TpUMEpax polb M MeCTO (U3UKU B




(hopMUPOBAHUHN COBPEMEHHOM HayYHOW KapTHHBI MUpPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOM €SI TETbHOCTH

JrO/IEH, LIETTOCTHOCTD U €IMHCTBO (PU3UUECKON KapTUHBI MUPA

11.2

VYauteiBaTh I'paHUBbI IPUMEHCHHUA U3YUYCHHBIX (bl/IBI/ILICCKI/IX MOI[CJ'ICfII
TOYCYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, aacpHasa MOA€JIb aTOMa, HYKJIIOHHAA

MO/I€JIb ATOMHOTO SI7Jpa MPH PELUICHUN (PU3MUECKUX 33124

11.3

Pacnio3naBate usnueckue siBIeHUS (MIPOLECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB JJIGKTPOJUHAMUKA M  KBAaHTOBOW  (DU3UKU:
AJIEKTPUYECKasl MPOBOIAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JIEUCTBMS ~ TOKA,  B3aUMOJEHMCTBUE  MarHuTOB,
IEKTPOMArHuTHAsE MHAYKLUS, JeHCTBME MAarHUTHOIO II0Js Ha
MPOBOJHUK C TOKOM M JIBUXKYIIMHCS 3apsill, 3JIEKTPOMAarHUTHBIC
Kose0aHus W BOJIHBL, TPSIMOJIMHEHHOE paclpoCTpaHEHHE CBeTa,
OTpa)KeHHe, MpelloMiieHHe, HHTepdepeHuus, Audpakuus U
NOJISIPU3ALIUS CBETA, TUCIEPCHsl CBETa, (POTORIEKTPUUECKUNA YPPEeKT
(poroaddexr), cBeTOBOE NaBICHHE, BOSHHKHOBEHHE IJMHEHYATOTO
CIEeKTpa aromMa BOJOpPOJA, €CTECTBEHHAas U HCKYCCTBEHHAs

PaaAuOaKTUBHOCTDb

114

OnuceiBaTh U3YyYEHHbIE CBOICTBa BeIlIECTBA (DJIEKTPUUYECKUE,
MarHUTHBIE, OITUYECKHUE, DICKTPHUYECKYIO IIPOBOIMMOCTD Pa3TUUIHbIX
Cpel) W DJICKTPOMArHWTHBIC SIBJICHUS (TPOLIECCHI), HUCIONB3Ys
¢u3nueckre BEIWYMHBL: DJIEKTPUYECKUM 3apsil, cuja TOKa,
AJIEKTPUUYECKOE  HANPSHKEHHE, DIIEKTPUUYECKOE  COIMPOTHBIICHUE,
pasHocTh noreHuanos, JJ[C, pabota Toka, HHAYKIMS MarHUTHOTO
oy, cuia Awmmepa, cuna JlopeHa, MHIYKTUBHOCTb KAaTYIIKH,
OHEPTUA JJICKTPUUCCKOIO U MAarHuTHOI'O HOJ'IGI\/JI, nepuoa u 4aCtora
KoJiebaHu# B KoJie0aTeIbHOM KOHTYPE, 3apsi/l M CHJjla TOKA B TIpoliecce
TaQpMOHHYECKHX  JJEKTPOMArHUTHBIX  KoJjeOaHuid,  (OoKycHOe
paccTosiHie W ONTHYECKas CHJIA JIMH3BI; MPU OMHUCAHUU MPABUIHHO
TPAaKTOBATh (1)I/ISI/I‘ICCKI/II\/'I CMBICJI HUCHOJB3YEMBIX BCJIWYHMH, MHX
0003HAaYEeHMUsI U EOUHMIIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIME

JTaHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTUMH BeTMYUHAMU
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OnuceiBaTh U3y4eHHbIE KBAHTOBBIE SIBICHUS U MTPOLIECCHI, UCTIOIb3YS
(u3nyuecKkrue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUTMHA
BOJIHBI M 4YacTOTa CBETa, SHEPrusi M HMMIYIbC (OTOHA, IMEPUOJ
MoJlypacnaza, SHEpPIrus CBA3M AaTOMHBIX SAEp; NpU ONUCAHUHU
MpaBWIbHO  TPAaKTOBaTh  (PU3MYECKHII  CMBICI  UCHOJIb3YEMbBIX
BEJIMYMH, HMX OOO3HAUY€HUsS M EIUHUIBI, YyKa3blBaThb (OPMYIHI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0O BEIMYMHY C JAPYIHMMH

BEINMYnHaMH, BBIYUCIATH 3HAUYCHUC (1)H3H‘ICCKOI71 BCIIMYNHBI




11.6

Ananu3upoBaTh (PU3MYECKHE TPOLIECCHl M SBICHUSA, MCIOJB3Ys
¢usnyeckue 3aKkOHbl M OpUHOMNBL  3akoH OMa, 3aKOHBI
MOCJIEIOBATENBHOTO U NAapaJlIeIbHOTO COEIMHEHHs NPOBOIHUKOB,
3aKkoH Jlxxoyia — JIeHna, 3aK0H 3JIEKTPOMarHuTHOM UHAYKIUH, 3aKOH
MPSIMOJIMHENHOTO pacIPOCTPAHEHNUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBl  INPEJIOMJICHMsST CBETa, YypaBHEHHWE OWHIITEHHA A7
¢doroadexra, 3aKOH COXpaHEHHUsS DSHEPruM, 3aKOH COXPAHEHMS
UMIIY/IbCa, 3aKOH COXPAHEHMs DIIEKTPUYECKOrO 3apsAja, 3aKoH
COXPaHEHMs  MacCOBOIO  4HMClIa, HocTynarsl  bopa, 3akoH
paZMOAKTUBHOTO pacmaja; MpH 3TOM pPa3IuyaTh CIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €0 MaTEMaTHUECKOE BBIPAXKEHHUE U YCIOBHS

(rpanuIbl, 06J1aCTH) MPUMEHUMOCTH

11.7

OHpGI[CJ'ISITI) HaIpaBJICHUC BCKTOpa HWHAYKIWW MArHvuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuiibl Jlopenna

11.8

Ctpoutrb ¥ OIKCHIBaTh HM300paXEHHE, CO3/1aBAEMOE  ILJIOCKUM

3€pKaJIOM, TOHKOH JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (DU3HUSCKUX SBICHHMA
Y TIPOIECCOB C UCIOJIB30BAaHUEM TPSMBIX U KOCBEHHBIX H3MEPECHHUI;
pH 3ToM (HOpMyIHUpOBaTh MpodIeMy (3a/1a4y) U THIOTE3Y y4eOHOTro
IKCIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY M3  MPEIIOKCHHOTO

000py10BaHusl, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcyiecTBiiATh OpsIMblE U KOCBEHHbIE HM3MEPEHUS (PU3HUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATH ONTUMAIBHBIN COCOO M3MEPEHUS U

HCIIOJIB30BaTh U3BCCTHHIC METOAbI OLICHKH HOI’pCHIHOCTGﬁ H3MepeHHI>i
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HccnenoBaTh 3aBUCUMOCTH (PU3HUUECKUX BEJIMYUH C UCTIOH30BAHUEM
NpSIMBIX M3MEPEHUM; TMpPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY,
(GbuKCUpOBaTh PE3yNbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3UUECKHX
BEJIMYUH B BUJI€ TAOJIUII ¥ TPAPUKOB, JI€JIaTh BEIBOJBI MO PE3yJIbTaTaM

HUCCICAOBAaHUA

11.12

CobOmronate mpaBwiia 0Oe30macHOro TpyJda IpU  IPOBEIECHUU
UCCIIEIOBAaHUM B paMKax Yy4eOHOTro OJKCIepUMEHTa, y4yeOHo-
UCCIIEI0BATENBCKON M MIPOEKTHOM JIEATEIbHOCTH C UCIIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPOMCTB U J1a0OpaTOPHOTO 000pYIOBaHUS

11.13

Pemate pacuérHblie 3a1aun ¢ SIBHO 3a1aHHONM (PU3UIECKON MOJIENBIO,
WCTIONB3Ys (PU3WUYecKre 3aKOHBI W TPUHIIMITBGI, HA OCHOBE aHaJIN3a
YCIOBHSl 3a7aydl  BBIOMpaTh (U3HYECKYH0 MOJIEb, BBIICTATH
(u3nuecKkre BeTUIUHBI U (HOPMYIIbI, HEOOXOANMBIE IJIs €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATH PEAIbHOCTD MOJIYY€HHOTO 3HAYECHU S

(hU3UIECKOI BETTMYUHBI

11.14

Pemats Ka4yC€CTBCHHBIC 3aJa4u: BBICTpauBaTh JJOTUYCCKH




HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHUMN C OTIOPON Ha U3yUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/IBI/ILIGCKI/IC SIBJICHUSA

11.15

Hcnonb3oBaTh mpu pemieHUH Y4eOHBIX 3ajad  COBPEMEHHbBIC
nH(OPMALIMOHHBIE TEXHOJIOTUU MJIi TIOUCKA, CTPYKTYpUPOBAHUA,
UHTEpPIpETAllMM U MPeACTaBICHUs] Y4eOHOM M Hay4yHO-TIOMYJSPHOU
nH(pOpMAINY, TIOTYYEHHON U3 Pa3IMYHbIX HCTOUHHKOB; KPUTHYECKU

aHAJIM3UPOBATH OJTy4aeMyt0 HHPOPMALIKIO

11.16

OOBSCHATH MPUHIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3nuyarh YCIOBUS MX OE30MaCHOrO HCIIOJIb30BAaHHS B

HOBCC,I[HGBHOI;‘I KHN3HU

11.17

[IpuBoANTH MpHUMEpPHI BKJIa/la POCCHUCKUX U 3apYOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHUE ITPOLIECCOB OKPYKAIOILETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Wit

11.18

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS MO (PU3HMKE B IMOBCEIHEBHOU
KU3HU g o0ecriedeHusi O€30MacCHOCTH TMpu  oOpamieHuu ¢
npubopaMu M TEXHHYECKHMMH YCTPOHCTBAMHU, IS COXPaHEHHS
3I0POBbsI U COOJIFOJICHHMSI HOPM DKOJOTHYECKOTO TIOBEACHUS B

OKpY>Karolleu cpefie

11.19

PaboTath B rpyIme ¢ BBIOJIHEHHEM Pa3IMYHBIX COIHATBHBIX POJIEH,
IUIAaHUPOBaTh ~ padOTy TIpyHIbl, palMOHAIBHO  PACHpPEIENIATh
0053aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsIX, aJCKBATHO OLICHMBAThb BKJIAJ KaXXIOr0 M3 YYACTHHUKOB

IpYIIIBI B pellICHUE paccMaTpuBaeMoil mpoOieMbl

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC
Kon Koz nposepsievoro IIpoBepsiemble 31eMEHTBI COICPKAHUSA
pasgena 3J1eMeHTa
OU3NKA UMETO/bIl HAYYHOI'O ITO3HAHM A
®usnka — Hayka o npupone. HayuHbele meTombl
MO3HAHUSA OKpY’KalOIIero MHpa. Ponb
t JKCIIEPUMEHTAa U TEOPUU B NPOLECCE INO3HAHUS
! MPUPOABI. DKCIIEPUMEHT B (PU3HKE
MogenupoBanre  (U3UUECKHX  SBICHUH U
12 npoueccoB. Hayunbie runoressl. ®Pusnyeckue

3aKOHBI W TEOpUM. ['paHMIBI TPUMEHHUMOCTH




¢u3MUeCKUX 3aKOHOB. [IpHHIMII COOTBETCTBUSL.
Pore u wmecro ¢usukun B (POpMHpPOBAHUU
COBPEMCHHOW HAay4yHOH KapTUHBI MHUpaA, B

HpaKTquCKOﬁ ACATCIIbHOCTH HIOHCﬁ

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

MexaHndeckoe JABHXXCHUC. OTHOCUTEIHLHOCTD
MEXAaHHUYCCKOT'O JIBUKCHUS. Cucrema orcuéra.

Tpaexropust

2.1.2

[lepemerienue, CcKOpocTh (CpeiHsAs CKOPOCTb,
MTHOBEHHAsI CKOPOCTb) u YCKOpEHUE
MaTepuaibHOW TOYKH, HMX TPOEKIUU HA OCH
cucteMbl KoopauHat. ClokeHHne epeMeieHIi u

CJIOKCHHC CKOpOCTCﬁ

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IpSMOJIMHEIHOE JIBIDKEHUE. I'paduku
3aBUCHUMOCTH KOOpPJIUHAT, CKOPOCTH, YCKOPEHHS,
OyTH U TMEepeMEeleHUs] MaTepHallbHOM TOYKH OT

BPEMEHHU

2.14

CBo0OosHOE masieHne. Y CKOpeHHe CBOOOTHOTO

naaeHus

2.1.5

KpuBonuneiinoe JIBJKECHHUE. PaBrOMepHOE
JIBM)KEHUE MaTEPUATIbHONW TOYKHU MO OKPYKHOCTH.
YrioBast CKOpOCTh, JIMHENHAs CKOPOCTh. [lepuoa u

gactoTa. LIeHTpocTpeMHTeIbHOE YCKOpEHNEe

2.1.6

TexHu4eckue ycTpoucTBa: CIUIOMETD, JABUKCHHE

CHapsA 0B, HCITHBIC U pPCMCHHBIC ICpCAavIn

2.1.7

[IpakTuyeckue paboTsl. M3mepeHre MrHOBEHHOM
ckopocTh. MccienoBaHue COOTHOILLIEHHS MEXKIY
My TSMH, POV ICHHBIMU TEJIOM 3a
MIOCJIEIOBATEIILHBIC paBHBIE IIPOMEKYTKH
BPEMEHH IIpU PABHOYCKOPEHHOM [BUJKECHHUH C
Ha4yaJbHOM CKOPOCTBIO, PaBHOM HyIt0. M3yueHue
JBHKEHUS 1IApUKa B BA3KOH )KUJIKOCTU. M3yuenue

JBHOXKXCHUA TECIIA, 6pOH_IeHHOFO TFOPU30HTAJIBHO

2.2

JNHAMUNKA

2.2.1

[Tpunmun otHocutTenbHOCTH ["anmuies. [lepBbiit




3akoH Hprorona. MHepuuanbHble  CHCTEMBI

oTcuyéra

2.2.2

Macca tena. Cuna. [IpuHumn cynepnosuuuu cui

2.2.3

Bropoii 3akon HeroTOHa 7151 MaTepUaIbHOU TOYKHU
B nHepuuanbHoi cucreme orcuéra (MCO). Tperuit

3akoH HrroToHA JJI1 MaTCpHUAJIbHBIX TOUCK

224

3aKkoH BCEMHUPHOTO TsAroTeHus. Cuia TKECTH.

HepBa;I KOCMHYECCKasA CKOPOCTh. Bec tema

2.2.5

Cuta ynipyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHUs
CKOJIbKCHHUS U cuiia TpeHus nokos. Koappuument
TPCHUA. Cuia COIMPOTUBJICHHA IIpU IBUIKCHUHN

TCJIa B )KMAKOCTHU UJIM Tra3c

2.2.7

HOCTYHaTCJH)HOG U BpalaTCjIbHOC ABUKCHUC

a0COJIIOTHO TBEPJIOTO TeNa

2.2.8

MoMEHT CcHIBI OTHOCHTEIBHO OCH BpaliCHU.
[iiewo cuitbl. Y cnoBust paBHOBECHS TBEPAOTO Tela
B NCO

2.2.9

Texuuueckue YCTpOﬁCTBaI IIOAIIMUITHHUKH,

ABWKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuyeckue pabGoThl. M3ydeHue ABMKEHUSA
Opycka 1Mo HaKJIOHHOM IUIOCKOCTH IO/ JIefiCTBHEM
HECKOJIbKUX cuJl. ViccrenoBanye 3aBUCUMOCTH CHJT
YOPYTrOCTH, BO3HHUKAIUX B JIehopMUPYEMOit
NpYXKHHE U PE3UHOBOM 00pasiie, OT BEIUYUHBI UX
negopmanuu. HccnenoBanue YCJIOBHIA
paBHOBECHsI TBEPAOIO TeNa, HMEKOLIET0 OCh

BpaIllCHUS

2.3

3AKOHbBI COXPAHEHNMA B MEXAHUKE

23.1

NMiynbc  MaTepuaJlbHOM  TOYKH,  CHUCTEMBI
MaTepUANBHBIX  TOYeK. MMmynsCc cwibl U

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus umiynbca B MCO. PeaktuBHoe

JBIDKEHUE

2.3.3

PabGora cuiel

234

MormHocTs cuibl




Kunernueckass sHeprusi maTepuaibHOM TOYKH.

233 Teopema 0 KHHETUYECKOM SHEPTUU
[TorenumansHas JHEpPIruUs. [TorenumansHas
236 SHEeprus ymnpyro JIe(pOpMHPOBAHHOM IPY>KUHBI.
- [lorenuunansHas JHEPrus Tena BOJIU3U
IIOBEPXHOCTHU 3eMIIU
[loreHuunaneHple M HENOTEHUHUAIbHBIC  CHUJIBL.
937 CBsa3p  paboOThl  HEMOTEHUUAIBHBIX  CHII  C
o U3MECHEHUEM MEXaHUYECKOH DHEPIHH CHCTEMBI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKOW DHEPTUU
2.3.8 VYupyrue v Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue yCTpOWCTBA: JIBUKCHUE PAaKeT,
- BOJIOMET, KOIIEP, IPYKUHHBII TUCTOJIET
[Ipaktnueckne  pabotel.  M3ydyeHue  cBs3u
2310 CKOpOCTEH  Tel  Ipu  HEYNpyroMm  ynuape.

Hccnenosanue cBsi3u pa6OTbI CHJIBI C ©IBMCHCHHECM

MEXaHUYEeCKOMH OHCPI'MH TCJIa

MOJIEKVYIJIAAPHAS ®U3UKA 1 TEPMOJAMHAMUMKA

3.1

OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOM TEOPHUU

311

OcHOBHEIE TIOJIOXKEHHS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE JBH)KEHUE.
Huddysus. Xapakrep JIBUKEHUS u

BSaHMOHCﬁCTBHﬂ JacTull BEUICCTBA

3.1.2

Mopenu cTpoeHus ra3oB, JKHJIKOCTEH M TBEPIBIX
TeJl U OOBSICHEHUE CBOMCTB BEILIECTBA Ha OCHOBE

ITUX MOJeiei

3.13

Macca  monekyn.  KonmdectBo — BemiecTsa.

[TocTostHHas ABoragpo

3.14

TenoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remnepatyp Llenbcns

3.15

MOIIGJIB NACAJIbHOTO Ira3sa. OcHoBHOE YPaBHCHHUC
MOJ'IGKy.]'I?IpHO-KHHCTH‘-IGCKOfI TECOPHUU UACATBHOI'O

ra3a

3.16

AbGcomoTHast Temmeparypa Kak Mepa CpeaHei
KMHETUYECKOM DHEPIrUU TEIJIOBOTO JIBHKEHMS

yactul rasa. [lIkana remneparyp KensBrHa




3.1.7

Vpasnenue Kianeiipona — MeHneneeBa. 3akoH

JlanpToHa

3.1.8

I"azoBbIe 3aK0HBI. M30mpoLiecchl B UI€aIbHOM Ira3e
C TMIOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEPMa,

n30xopa, u3odapa

3.1.9

TexHuueckue ycTporucTBa: TEpMOMETpP, OapoOMeETp

3.1.10

[Ipaktuyeckne paboTel. M3mepenue macchbl
BO3/lyXa B KIJIAcCHOM KoMmHare. lccienoBaHue

3aBUCUMOCTH MCKAY IHapaMCeTpaMu COCTOSIHUA

Pa3pEeIKECHHOI'0 ra3a

3.2

OCHOBbI TEPMOJIMHAMMUMKH

3.2.1

TCpMO,Z[I/IHaMI/I‘ICCKaH cucremMa. BHy’I’peHHHH
OHCPIruAa TCpMOHHHaMH‘IeCKOﬁ CHUCTCMbI n

CITI0COOBI €€ N3MEHEHU

3.2.2

KonnuectBo TemnnoTsl U paborta. BHyTpeHHss

OHCPIUA OJHOATOMHOI'O MACAJILHOI'O Ira3a

3.2.3

Bunel TEeIIoNepeIavuu: TETIONPOBOIHOCTD,
KOHBEKIIUSA, WU3IydeHue. TemnoéMKocTh Tena.
VYnenpHas TEIIOEMKOCTH BelmlecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI IIPH TCTUIOIICPEaAYC

3.24

[lepBriii 3ak0H TepMmoauHaMuku. lIpumeHnenue
MEPBOr0 3aKOHA TEPMOJIMHAMHKH K H30IIPOLIECCAM.

I'paduueckas naTEepnpeTanys paboThl raza

3.2.5

TeroBble  MamuHbl.  [IpuHoMnel  nencTBus
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPrUM B
TeroBbIX MammHax. Kosdduiment mnonezHoro
nevicteust (nanee — KIIJ]) TemioBoi MamivHbL.

uxn Kapno u ero KIIJ{

3.2.6

Bropoii 3akon Tepmoannamuku. Heobparumoctsb
MPOLECCOB B MNpupoae. TennoBble IBUTATEIU.

OKOJIOTUUECKHE HpO6HCMBI TCIIJIOOHCPICTUKHA

3.2.7

TexHuueckue YCTpOKCTBA: JIBUraTelb
BHYTPEHHETO CropaHus, OBITOBON XOJOJUIBHUK,

KOHJUITUOHED

3.2.8

[Ipaktuyeckue paboTel. M3mepeHue yaenbHOM

TEIUIOEMKOCTHA




AT'PEI'ATHBIE COCTOSHNA BEIECBA. ®A30BbBIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHcanus. Vcmapenue u

33.1 KUIIEHWEe. YJenbHas TemoTa HapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT JaBJIECHUS
33 AOconmoTHasT M OTHOCUTENbHAs  BJIAKHOCTh
o Bo3ayxa. Hacelennsiii nap
Teépnoe Tenmo. Kpucrammmyeckue u amopdsie
3.3.3 Tena.  AHH3OTPOIUS  CBOWCTB  KPHUCTAJIOB.
23 Kunkue kpucramisl. CoBpeMeHHbIE MaTepHAIIbI
. 334 [TnaBnenue u KpucTaUIM3aLUs. Y IeNbHAs TEIUIOTA
- iaBieHus. Cyonumanus
3.35 YpaBHeHHE TEIIOBOro OanaHca
TexHuueckue  ycTpoWCTBa:  THUTPOMETp U
336 HICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
- MOJY4YEeHUS COBPEMEHHBIX MaTepHAIIOB, B TOM
quciie HAHOMAaTePHaJIOB, U HAHOTEXHOJIOTHU
[IpakTuueckue pabotbl. M3MmepeHue BIaKHOCTU
3.3.7
BO3JlyXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATHUKA
411 DnekTpuzanus Tell. DJIeKTpudecKuil 3apsan. Jlpa
o BHU/IA DJICKTPUIECKHUX 3apsI0B
412 [IpoBOgHMKY, TUDIIEKTPUKHU U MOITYIPOBOJHUKI
413 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiia
414 Bsaumoneiicteue 3apsanoB. 3akoH Kynona
OneKTpudecKkoe ToJIe. Hampsk€HHOCTD
415 3JEKTPUYECKOro mnojs. [IpuHuun cynepnosunuu.
4.1 JIvHUY HaNPSHKEHHOCTH AIIEKTPHYECKOTO TIOJIS
416 PaGora  cunm 2IEKTPOCTATHUECKOTO  IOJIS.
o ITorenmman. Pa3HOCTH MOTEHITNATOB
[IpoBOAHWKN W JAWAIIEKTPUKUB MOCTOSHHOM
4.1.7 3IEKTPUYECKOM ToJie. Jusnextpuyeckas
MIPOHHUIIAEMOCTh
OnekTpoéMKocTh. KoHieHcaTop. DIeKTpOEMKOCTh
418 IJIOCKOIO KOHJEHCATOpa. DHEPrusl 3apsyKEHHOIO

KOHJICHCATOpa




TexHnuueckue YCTpOMCTBA: 3JIEKTPOCKOTI,

QJICKTPpOMCTP, QJICKTPOCTATUYICCKAA 3aiiura,

41.9
3a3eMJIGHHE  DJIEKTPONPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHHBIN IPUHTED

4110 [IpakTuyeckue paboTEI. N3mepenne

ANEKTPOEMKOCTH KOHJICHCATOpa

4.2

IIOCTOSHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX

421

Vcnosus CYIIECTBOBAHUA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. HUcrounukn Ttoka. Cuma

ToKa. IIOCTOSIHHBII TOK

422

Hanpsoxenue. 3akon Oma Jy1st yyacTka 1Henu

423

9JI€KTpI/I‘ICCKOC COIIPOTHUBJICHHUC. Y nenpHOE

COITPOTUBJICHHUEC BCUICCTBA

424

HOCJ’IC,Z[OB&TCJ'ILHOG, mapaajicjibHOC, CMCIIaHHOC

COCAUMHCHUEC IIPOBOJIHUKOB

4.2.5

Pabora snexkrpuyeckoro toka. 3akoH Jxoymis —

Jlenna

4.2.6

MOIIHOCTH JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwxkymas cuna (manee — DIJC) um
BHYTpPEHHEE CONMPOTUBIICHHE WCTOYHHUKA TOKA.
3akon Oma  ang  moJdHOW — (3aMKHYTOM)

anexkTpuueckor nenu. Koporkoe 3ambikanue

428

9J'IeKTp0HH3.$I MMpOBOANMOCTD TBépI[I)IX MCTaJIJIOB.
3aBHCUMOCTD COITPOTUBJICHU A MCTaJIlIOB oT

TEMIICPATYPHI. CBerHpOBOI[I/IMOCTB

429

Onektpuueckuii TOK B BakyyMme. (CBoiicTBa

3JIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBonnuku. CoOcTBEHHass M MpUMEcCHas
MIPOBOJIMMOCTB ITOJIyIPOBOJIHUKOB. CBOMCTBA P-N

nepexoja. [loxynpoBoaHUKOBBIE TPUOOPEI

4211

QHGKTpI/I‘-ICCKI/II\/II TOK B QJICKTPOJINTAX.

3HCKTp0JII/ITI/I‘-ICCKa}I JUcCCcolranus. 3J'ICKTpO.III/I3

4212

DIIEKTpUYECKUH TOK B razax. CaMmoCTOSITEIbHBIN 1
HECAMOCTOSITENbHBIA pa3psan. Pa3nuuHble TUIBI

CaMOCTOATENIbHOTO pazpsaa. Monuus. [nazma

4.2.13

TexHnueckue YCTpOICTBa: amMIepMerp,




BOJIETMETP, peocrar, UCTOYHUKH TOKa,
AJIEKTPOHArpeBaTEIbHbIE pudOpEI,
JNIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIN T1OJ1, TEPMHUCTOPHI U
(dboTope3nucTopbl,  MOJYNPOBOJHUKOBBIA  THOJ,

raJlbBaHHKa

4.2.14

[IpakTuueckue paboThl. M3yueHue cMelmIaHHOTO
COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC wucTtouHuka TOKa H  €I0
BHYTpEHHEro  comnpoTuBieHus.  HaOmoxenue

QJICKTPOJIN3a

11 KJIACC

Kon
pa3neia

Koanposepsiemoro 3jiemeHTa

HpOBepHeMI)Ie JIEMEHTHI COACPKAHUSA

4

OJIEKTPOJJUHAMUKA

MAT'HUTHOE ITOJIE. 9JIEKTPOMAI'HUTHA A MHAYKIA

43.1

IlocToAHHBIE  MArHUTHIL. B3aumonerictsue

IIOCTOAHHBIX MAarHuTOB

432

MarnutHoe  mosie.  Bexktop = MarHuTHOH
nHayKuud. IpuHnun cynepnosunuu. JInHumn
MarHuTHOM  wHAyKUMA. Kaptuna  nuHMA
MAarHUTHOM WHAYKUUMU TOJS  MOCTOSTHHBIX

MAar"gmTOB

4.3

4.3.3

MarsutHoe TOJ€ MPOBOJHHMKA C TOKOM.
Kaptuna nuHMII 10N JIMHHOTO MPSAMOIO
MPOBOJHMKA M  3aMKHYTOIO  KOJBIIEBOTO
MPOBOJHMKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BzaumopeiicTBue NPOBOJAHHUKOB C

TOKOM

434

Cuna Amnepa, €€ MO1yJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ MOAqynb M HalpaBJCHHUE.
JIBrkeHue 3apsHKEHHOU YaCTULIbI B
OJTHOPOJTHOM MarHMTHOM ToJje. PaboTa cuibl

Jlopenma

4.3.6

SIBneHne 3MeKTPOMarHUTHOW UHAYKIINU




4.3.7 IToTok BeKTOpa MarHUTHOM UHIYKIIUU
OJIC wHAyKuuu. 3aKOH SJIEKTPOMArHUTHOMU
438 uHaykuu apanes
BuxpeBoe  asnekrpuueckoe  mome.  IMC
UHAYKIUH B T[POBOJHHUKE, JIBUXKYIIEMCS
439 MOCTYMATebHO B OJHOPOAHOM MAarHUTHOM
1oJje
4.3.10 [IpaBuso Jlenna
NunyktuBHOCTB.  fIBIEHME CaMOMHIYKLHH.
4311
OJIC camOMHAYKIUU
4.3.12 DHeprust MarHUTHOIO NOJIS1 KaTYIIKU C TOKOM
4.3.13 DJEKTPOMarHUTHOE I0JIe
Texuuueckue YCTPOMCTBA: MIOCTOSIHHBIE
MarHuThl, JIEKTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
4314 YCKOPHUTENH AJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yb
[IpakTudeckue padoTel. I3ydeHne MarHuTHOTO
noist KaTymku ¢ TokoMm. UccnenoBanue
4.3.15 JICHCTBHS TIOCTOSHHOI'O MAarHUTa Ha PaMKy C

TOKOM. HcciaenoBanue SIBJICHUS

BHCKTpOMaFHHTHOﬁ HHAYKIUA

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

KonebarensHas cucTeMa. CB00OOIHBIE
KoJeOanus. I"apmonnueckue KoJeOanusl.
Ilepuon, wacrora, ammuutyaa ©  ¢aza

KoJIeOaHui

512

[IpyxuHHBIM  MasgTHUK. MaremMaTH4ecKui

MasiTHUK

5.13

ypaBHCHI/Ie TFapMOHUYCCKUX KoJIcOaHHA.
Kunemarnueckoe u JUHAMHUYCCKOE OINMCAaHHC

KOJIEOATEIILHOTO JIBUKEHUSA

5.14

[IpeBpateHue >Hepruu NMpu TapMOHUYECKUX
konebanuax. CBA3b aMIUIUTYIbl KoJeOaHUi
HUCXOAHOM  BEIMYMHBI C  aMIUIUTYAaMH

KoJie0aHuil €€ CKOPOCTH U YCKOPEHHUSI




5.15

KoneobarensHeli KOHTYP. CBoOoaHbIe
BHCKTpOMaFHI/ITHbIC KOHe6aHI/I$I B HUACAJTIBHOM
KOJICOATCIIbBHOM KOHTYpEe. AHAJIOTHS MEXIY
MCXAHUYCCKUMHU nu 3JICKTpOMaI‘HI/ITHbIMI/I

kosebanmsimu. @opmyna Tomcona

5.16

3aKoH COXpaHCHHUA OHEPIMHM B HACATIBHOM

K0JIeOaTeIbHOM KOHTYpE

5.1.7

BoiHyX/1eHHbIE MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onancuas KpuBasi.
BoinyxaeHubie AJIEKTPOMArHUTHBIC

KoJIeOaHus.

5.18

IlepemennbIit TOK. CuHycouanbHbIN

HepeMeHHHﬁ TOK.

5.19

MOHIHOCTB MNEPEMCHHOT'O TOKaA. AMHJII/ITYI[HOC
n HeﬁCTBYIOHlCe 3HA4YCHUC CHJIBI TOKa H

HaIlps>)KCHUA

5.1.10

Tpancopmarop. IIpousBoacTBo, nepenaya u
norpebieHue INEKTPUIECKOU SHEPTHH.
DKOJIOTUYECKHE PUCKU MpU IPOU3BOJCTBE
3IEKTPUUECKOMN SHEPTUH. KynbTypa
WCIOJIb30BAHUS ANEKTPOIHEPTUU B

MOBCEIHEBHOU KU3HUA

5.1.11

Texnuueckue  ycTpoiicTBa:  celicMorpad,
IEKTPUYECKHUH 3BOHOK, JIMHUH

QJICKTpoICpcaayd

5.1.12

[IpakTrueckue paboTHI. Uccnenosanne
3aBUCHMOCTH TE€pUOJIa MAaJbIX KOJICOaHHI
pr33 Ha HUTHU OT IJIMHBI HUTHU U MACChI rpy3a.
HccnenoBanue nepeMeHHOro0 TOKa B LENHU M3
MOCJICAOBATCIIBHO COEeIUMHEHHBIX

KOHACHCATOpA, KaTyIIKHU U PE3UCTOpa

5.2

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

Mexanudeckue BOJTHBI, YCIOBUS
pacnpocTpaHeHHUS. [Tepuon. CxopocTh
>21 pacnpocTpaHeHus u JUTHHA BOJTHBIL.
HonepeqHHe 1 IMPOAOJIbHBIC BOJIHBI
5.2.2 ##HPar##H# Uurepdepenuus u audpaxus




MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CKOpocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

5.24

OneKTpOMarHuTHbHIE BOJIHBI. VYcnoBus
U3ITy4EHUs JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrauusa BektopoB E, B u v B

3HCKTpOMaFHPITHOI>'I BOJIHC B BAKYyM€

5.2.5

CoiicTBa JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHE, TMpEJOMIICHHE, MOJSIpU3aNus,
mudpakuus,  uHTepdepeHmus.  CKopocTh

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHre  SIEKTPOMAarHUTHBIX BOJIH B

TEXHHKE U ObITY

5.2.7

HpI/IHHI/IHI)I paaunuoCBiA3nN n  TCICBUACHUA.
P aJIWOJIOKaI M. :‘)J'IGKTpOMaFHI/ITHOC

3arpsA3HCHUC OKPY)KaIOIHeﬁ Cpeabl

5.2.8

TexHudyeckue  yCTpPOMCTBA:  MY3BIKAJIBHBIE
WHCTPYMEHTBHI, YIbTPa3BYKOBasi IUarHOCTHKA B
TEXHUKE U MEJULMHE, pajap, paluONpUEMHUK,

TeJIEBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

OIITUKA

531

[IpsimonuHEtHOE pacIpoOCTpaHEHHUE CBETA B

OJHOpPOJHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.

[Noctpoenne n300paXkeHHit B IIIOCKOM 3epKajie

5.3.3

HpeJ'IOMJ'IeHI/Ie CBeTa. 3aKOHBI MpCIIOMJICHHS CBCTA.

AOCONIOTHBIN MTOKa3aTeNb MPETOMIICHHUS

5.34

[lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIi

YI'oJI OJIHOT'O BHYTPCHHET'O OTPaKCHUA

535

Hucnepcusi cBeta. CloXHBIN cocTaB 0eoro

ceera. LlBer

5.3.6

CoOuparomiue ¥ pacceMBAOLIUE  JIMH3BI.
Toukas nuH3a. @DOKYCHOE pacCcTOSHUE U
ONTUYECKAs cuja TOHKOM JIuH3bI. [locTpoenne

M300paKeHUH B cOOMpPAIOIINX u




pacceuBaronux JiiH3ax. Popmyna TOHKOM

JINH3EL. Y BEIUUCHHE, TaBaeMOE JTUH30HM

5.3.7

IIpenensl DNPUMEHHMOCTH  I'€OMETPUYECKOMN

OIITUKH

5.3.8

Hutepdepennus CBeTa. Korepentnsie
UCTOYHUKH. YcnoBus HaOMI0ICHUS
MaKCUMYMOB u MHUHHUMYMOB B
UHTep(EepPEHIIMOHHON  KapTHHE OT  JABYX

CI/IH(ba3HbIX KOTCPCHTHBIX UCTOYHUKOB

5.3.9

Hudpaxus ceera. JudpakunonHas pemeérka.
VYcnoBue HaOMIOAEHUS TIaBHBIX MAKCUMYMOB
IpY NaJeHUM MOHOXPOMATHYECKOTO CBETAa Ha

TU(GPAKIUOHHYIO PEILIETKY

5.3.10

[Tonspuzanus ceera

5311

TexHudyeckue  yCTpOMCTBA:  OYKH, JIyIa,
¢doroanmapar,  TPOSKIMOHHBIA  ammapar,
MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA,

nudpaKMoOHHas peréTKa, HOSIPOUT

5.3.12

IIpakTuueckue paboTHI. H3mepenne
nokasarenst npenomseHusa.  MccnenoBaHue
CBOICTB M300pakeHui B inH3ax. Habmonenue

AUCIICPCHUHU CBCTA

OJIEMEHTGI CITELTMA

JIHOU TEOPHMU OTHOCUTEJIbBHOCTH

6.1

I'pauiel  OPUMEHUMOCTH  KJIACCHYECKOU
MEXAHUKHU. IToctynarst TEOpUU
OTHOCHUTEJIBHOCTH: WHBApHUAHTHOCTh MOJYJIS
CKOPOCTH CBE€Ta B  BaKyyMme, [PUHIUI

OTHOCHUTEIHLHOCTHA DHUHINTEHHA

6.2

OTHOCHTEIHLHOCTD OJHOBPEMCHHOCTH.

3aMe}1J'IeHI/Ie BPEMCHH 1 COKPAIICHUE JJIMHBI

6.3

3HCpI‘I/I}I " UMITYJIBC CBO6OI[HOI71 JaCTHUIIbI

6.4

CBs3b  Macchl C DJHEpruedl U HUMIYIbCOM
CBOOOIHOI YaCTHUILBL DHeprus [IOKOSI

CcBOOOIHON Y4aCTHIIEI

KB

AHTOBA ®U3NKA

7.1

SJIEMEHTBI KBAHTOBOM OIITUKA




711

®otonbsl. ®opmyna I[lnanka cBsi3M >HEPrUn
¢oToHa C ero yacToTON. DHEPrusi U UMITYJIBC

¢dorona

7.1.2

OtkpeiTie u uccnenoBanue (Gotodrpdexra.

Omnpitel A.I'. CroneroBa. 3akonsl poToaddexra

7.13

VYpaBuenue OJiHIITeHA 1151 (oTodDDEKTa.

«Kpacnas rpanuna» ¢porodaddexra

714

Janenue cBera. OnbiTel I1.H. JleGenena

7.1.5

XHUMHYECKOE NEUCTBUE CBETA

7.1.6

Texnuyeckue  ycTpoiicTBa:  (POTOIIIEMEHT,

(bOTOI[aT‘II/IK, COJIHCYHas 6aTape>1, CBCTOOUO

7.2

TPOEHUE ATOMA

721

Monens atoma Tomcona. OnbiTel Pezepdopaa
10 UCCIIEIOBAaHUIO CTPOEHMSI aToMa.

[Inanerapnas Mmoaens aroma

7.2.2

[Toctynatel bopa. M3nydeHne u morjiomieHue
(OTOHOB IIPH MEPEX0/ie aTOMa C OHOTO YPOBHS
SHepruu Ha aApyroil. Bunel cnektpoB. Cnekrp

ypOBHCfI OHCPIrur aToMa BOAOpOda

7.2.3

BomHoBBIE cBoicTtBa yacTtun. BoiHBI e
bpoina. KoprnyckynsipHO-BOITHOBOM yaau3M.

Judpaxius 371eKTPOHOB Ha KpUCTAILIAX

724

CnoHTaHHOE H® BBIHYKZICHHOC U3JIyUCHHC.

Y CcTpoiCcTBO ¥ MPUHILIMIT pabOTHI Jlazepa

7.2.5

TexHuyeckue  yCTpPOWCTBA:  CIEKTPAJIbHBIN
aHanmu3 (CMEKTPOCKOM), Jas3ep, KBaHTOBBIM

KOMIIBIOTEP

7.2.6

[IpakTuyeckue paloThI. Habmtonenue

JIMHEWYaTOro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl Ha6HIOI[CHI/ISI )51 perucTpanuu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE paINOaKTUBHOCTH. OnbIThI
Pesepdopna mo  ompeneneHuro  cocTtaBa
pannoakTUBHOTO M3nydeHus. CBolicTBa anbda-,

Oera-, raMMa-u3aydeHHusl. Binsaue




PaaAnOaKTUBHOCTHU HA KMBbBIC OPraHU3Mbl

7.3.3

OTkpeiTHE TIPOTOHA W HeWTpoHa. HykinonHas
Moenb snpa [eiizenOepra — iBaneHko. 3apsif

aapa. MaccoBoe 4nciio aapa. H3zoTommr

7.3.4

Anbda-pacnajg. DIEKTPOHHBIN M TO3UTPOHHBIN
Oera-pacrma. "amma-uznydenue. 3aKoH

paaMoaKTUBHOIO pacraaa

7.3.5

DHeprus CBs3M HYKJIOHOB B sijpe. SnepHbie

cwibl. Jledekt Macchl siapa

7.3.6

Snepusle peakuuu. JleseHue U CUHTE3 A1ep

7.3.7

Snepusiii  peaxkrop. TepMosiaepHslld CHHTES.
[IpoGnembl ¥ NEpPCHEKTUBBI  SAEPHOMU
JHEPreTUKU. DKOJOTMYECKUE ACIIEKTHI IAEPHON

SHEPIreTUKU

7.3.8

9JICM€HTapHLIC YaCTHUIIBI. OTKpLITI/Ie
IIO3UTPOHA. CDYHI[aMeHTaJ'IBHBIC

B3aUMOJIEUCTBUS

7.3.9

TexHuueckue YCTpOﬁCTBaZ JO3UMCTpP, KaMCpa

Bunbcona, saepHblil peakTop, aToMHast bomba

7.3.10

[IpakTuueckue padotsl. MccnenoBanue Tpekos

yacTull (110 TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bé3nmnoro Heba. Co3Be3aus, spKue

3Bé3}II)I, IIJTAHETHhI, UX BUIUMOC ABHUKXCHHUEC

8.2

Conueunas cucrema. llmaHeTsl 3eMHOU
rpynmnsl. IlnaHeTbI-TUraHTBl U HUX CIYTHHUKH,
KapJII/IKOBBIC IIJIAHCTHI. MaJ'II)IG TCIIa

COJIHEYHOU CUCTEMBI

8.3

Comnnue, hotochepa u armocdepa. ConHednas

AaKTUBHOCTbH

8.4

Hcrounuk sHeprumn ConHIa 1 3BE37

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTh,  paguyc, Temmeparypa, HX
B3aMMOCBS3b. /[narpamMma «CrekTpaibHbIA KJ1acce
— CBETHMOCTB). 3BE3BI TIIaBHOM

IOCICJ0BATCIBbHOCTH. 3aBHCHMOCTb «Macca —




CBETUMOCTDY TS 3BE3] rJI1aBHOM

IOCJICA0OBATCIIPHOCTHU

8.6

Buytpennee crpoenue 3Bé3n. CoBpeMeHHbIE
IPE/ICTABICHUS O IPOMCXOXKICHUN U BOJTFOLIUI

CorHria v 38631, DTanbl )KU3HA 3BE3

8.7

Mneunsii  Ilyre  — Hama  [anakrtuka.
CrnupanbHas CTPYKTYypa lManaktuku,
pacnpeneneHue  3BE3M, Traza W IBUIM.
[Tonoxenue u npmxenue ConHua B ['anakTuke.
IMnockass w  cdepuyeckas  MOJICHCTEMBI

T"amaxkTuku

8.8

Tunel ranakTuk. PaguoranakTuku u KBa3aps.l.

UYEpHbIe IBIPHI B ipaxX TATAKTHUK

8.9

Bcenennas. Pacmupenue Bcenennoil. 3akoH
Xab06ma. Pasz0Oeranue ramaktuk. Bospact wu
panuyc BeeneHHOM, Teopus bosbiioro B3peIBa.
Mogaens «ropsiueri Bcenennoin». PennkroBoe

H3JIY4YCHUC

8.10

Macutabnas CTPYKTYypa Bcenennon.
Meraranaktuka. Hepeménable  npoOiemsl

aCTPOHOMHHU

MMPOBEPSIEMBIE HA EI'D ITIO ®U3UKE TPEBOBAHUS K PE3YJIbBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHON [TPOTPAMMBI

CPEJHEI'O OBIIEI'O OBPA30BAHMUAA

Kon

DOBEDIEMOro HpOBepﬂeMble TpCﬁOBaHI/IH K IIPEAMETHBIM pe3yjabTaTaM 0CBOCHUA
poBep OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI CpeIHero 001ero 00pa3oBaHusi

TpeOOBaHUA

1

CdopmupoBaHHOCTD

YMEHUH  pacrmo3HaBaTh  (U3HYECKHUE  SIBICHUS

(mporiecchbl) U OOBICHITH UX Ha OCHOBE U3yYEHHBIX 3aKOHOB




BJ'IaI[CHI/Ie OCHOBOIIOJIararolmmuMHu (bHSI/I‘IeCKI/IMI/I IOHATHUAMU U BECIIMYMHAMU,

XapaKTepU3yIOMHUMH GU3HYECKUE ITPOLIECCHI

ChopMHUPOBAaHHOCTH YMEHUI MIPUMEHATH 3aKOHBI KJIACCHYECKOW MEXaHUKH,
MOJIEKYJIIPHOH (PU3MKM W TEPMOJMHAMHKH, SJIEKTPOJNHAMUKHU, KBAaHTOBOM
Gu3MKKM [UIA aHamM3a M OOBSCHEHHS SBICHUH MHUKPOMHpA, MaKpoMHpa H
Merammupa, pas3iu4arth YCIOBHS (TpaHMIBI, 00JacTH) MPUMEHUMOCTH
(U3NYECKUX 3aKOHOB, NMOHMMATh BCEOOIIMH XapakTep (QyHIaMEHTaIbHBIX
3aKOHOB W  OTPaHMYEHHOCTH  MCIOJB30BAHMS  YACTHBIX  3aKOHOB,
aHAIM3UPOBATh (PU3MYECKUE MPOIECCHl, HCIOIb3Ys! OCHOBHBIC TTOJIOKCHHS,

3aKOHBI U 3aKOHOMCPHOCTHU

ChopmupoBaHHOCT YMEHUS pa3inyaTh YCIOBHUS MPUMEHUMOCTH MOJIENEiH

(DU3UYECKUX TEJ U IIPOIIECCOB (SIBJICHHIA)

CpopMHUpOBAaHHOCTH YMEHUS PEIIaTh pACYETHBIC 3a]]a4H C BHO 33aJJaHHON U
HESIBHO 3a/IaHHON (PU3MYECKON MOJIENbI0: HAa OCHOBAHWHW aHAJIN3a YCIIOBHS
BEIOMpaTh (HU3MYECKHE MOJCIH, OTBEYAIOIINE TPEOOBAHUAM 3aadH,
MIPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTU M MOCTYJNAThl (DU3MUECKUX
TEOpPUM TPU HUCHOJIb30BAHUM MATEMATHMYECKMX METOJIOB pEUIeHUs 3ajad,
MPOBOJUTh Pacy€Thl Ha OCHOBAaHWM MMEIOLIMXCS JAHHBIX, aHAJU3UPOBATh
pe3yJIbTaTbl U KOPPEKTUPOBATH METOJbI PELIEHUA C YYETOM IMOITYYEHHBIX

PE3yJIbTAaTOB

Pemath kauecTBeHHBIE 33/1a4u, TPEOYIOLIUE MPUMEHEHUS 3HAHUN U3 Pa3HBIX
pa3aenoB MIKOIBHOTO Kypca (PU3UKHU, a TAKKe WHTETPAIli 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHOHAYYHOTO IMKJIA: BBICTPaUBaTh JIOTUYECKYIO
LIETIOYKY PACCYKJIEHUI C OTIOPOM Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U

(I)I/I3I/ILIGCKI/IG SABJICHHUA

Brnanenne OCHOBHBIMH METOJAaMH HAyYHOT'O MO3HAHMS, UCIIOJIb3YEMBIMU B
(u3MKe: MPOBOIUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITHUNH,
BBIOMPAs ONITUMAJIBHBIN CIIOCO0 U3MEPEHUS U UCTIONb3Ys U3BECTHBIE METO/IbI
OLEHKM  MOTPEHIHOCTEH  HW3MEpPECHUH, MPOBOJUTh  HCCIENOBAHUE
3aBUCHUMOCTEHl  (PU3WYECKUX BEIUYMH C HCIOJIB30BAHUEM  MPSIMBIX
WU3MepeHUll, OOBSICHITh MONYYCHHBIE Pe3YIbTaThl, HUCIONB3ySd (PU3NIecKue
TEOPHUH, 3aKOHBI M TIOHSATHSA, W JeJaTh BBIBOABI, COOJIIOJATh IpaBHIIA
0e30MacHOro TpyJa MpH MPOBEAECHUH HCCIEIOBaHHM B paMKax y4eOHOTro
JKCIIEPUMEHTa U Yy4eOHO-HCCIEIOBATENbCKOW  NIEATENhbHOCTH  C
WCIOJIb30BaHUEM ITU(POBBIX U3MEPHUTETHHBIX YCTPOWCTB H JIAOOPATOPHOTO

00opyIoBaHus

ChopMHUpPOBAaHHOCT, YMEHHI aHAJIM3UPOBATh M OIEHWBATH IOCICACTBUS
OBITOBOM W TPOM3BOJICTBEHHOW [EATETLHOCTH YEJIOBEKa, CBS3aHHOW C
(bU3UYECKUMH TIPOIIECCaMH, C TIO3HMIMM DKOJIOTHUYECKOW Oe30macHOCTH;

HpeZ[CTaBHeHI/Iﬁ 0 paliluOHAJIbHOM NPUPOAOIIOJIB30BAHUHN, a TAKIKEC PA3YMHOM




WCMOJIb30BAHUM JOCTHKEHU HAyKW M TEXHOJIOTMWA ISl JaJIbHEHMIIero

Pa3BUTHA UCJIOBEYCCKOI'O O6H.[€CTBa

OBnazneHue pa3IMuHbIMU crioco0aMu paboThl ¢ HHPOpMaIel PU3NIECKOTo

COACpIKaHUA C HCIIOJIB30BAHUEM COBPCMCHHBIX I/IH(bOpMaI_[I/IOHHBIX

? TEXHOJOTHM; pa3BUTHE YMEHUH KPUTHYECKOrO aHaiu3a U  OLEHKU
JOCTOBEPHOCTH MOIy4aeMoi HH(popManun
CdhopMupoBaHHOCTB YMEHUH IIPUMEHSITh OCHOBOIIOJIararolme
aCTPOHOMMYECKHE TOHATHS, TECOPHUHU U 3aKOHBI JUIA aHAIM3a U OOBICHEHHS
10

(U3NYECKUX TPOILIECCOB, MPOUCXOAAIINX HA 3BE3/1aX, B 3BE3HBIX CUCTEMAX,
B MEXTaJIaKTUYECKOM cpejie; ABUKEHMsI HeOECHBIX TeJl, SBOJIIOLUY 3BE3] U

Bcenennoit

HEPEYEHDB 3JIEMEHTOB COAEPXKXAHUS, ITPOBEPAEMBIX HA EI'D ITO

OU3BUKE
Kon Kon .
IIpoBepsieMblii 371eMEHT COIePKAHUS
pasaena/re 3JIeMeH




MbI

Ta

MEXAHHKA

11

KMHEMATHUKA

111

MexaHndeckoe JBHKCHUC. OTHOCHTENILHOCTh MEXaHHMYECKOI'O

nBrxenud. Cucrema orcuéra

112

MarepuanbHas TOUKa.

TpacKTOPHI

E& pamryc-Bekrop:
7(e)= () plr) = (),
TpaeKTOopIA,
IepeMeleHIe: / ¥
Ar=7r(t))-1(t))=r, -1y = x
= (Ax, Av, A2),

IyTb.
CrnoxeHne HepeMEI.IIEHIIﬁ:

Ny =0, + 19

1.1.3

CkopocTh MaTepUaIbHON TOUKH:
AF
At

=p'= {Ur.UJ,.U__].

L= :

Ar—{

Ax ,
v, =—| =x'. aHalOIHU4HO v, =V, U.=Z,.
Aty '
CroskeHIe cKopocTeil: 6, =0, + 0, -
Brrancnenve nepeMenieHus U IyTH MaTepUaTbHOW TOYKHU ITPH

NPSMOJIMHEHHOM JIBUKEHUH BJIOJIb OCU X MO IpapuKy

3aBUCUMOCTH V(1)

114

o . Avu ~
YCKD[}EHIIE MaTepIHIaldbEHOII TOTKIL a = ﬂ_\_‘ =u = [Hl, N
r r—=0

Au C .
a =—2= =(u,),". aanormHo a, =(v, ', a.=(v.)"
A ' ' S T

1.15

PaBHOMEpHOE NpSIMOTUHENHOE IBUKEHUE:
x(t) = xg + Vot

V,(t) — vo, = const




1.1.6

PaBHOYCKOpEHHOE MPAMOJIUHENHOE JIBHKECHHE:

-

x(t)=x,+uv, r+—”"r
- ] 0x 5

v (1) =u, +at

a, = const

2 3

214 -
Uy — U, =<4, ["’2 "’1]

v, =,
HpII JBIDKSHIII B OHOM HAIIPABIICHII IIVIE S = 1 = =-f

“

1.1.7

CBoboaHoe majzieHne. Y CKOpeHHUe CBOOOIHOTO TaICHHSI.

Vi U

Yo o

(0] Xo (

I[BI/I)KeHI/Ie TCIa, 6pOH_ICHHOFO noa yrijiomM o K rOpu30HTY:

[.‘r{f} =X, + U f =X +U,cosa-f

P . 2
V() =yt vt + g1T =V, T U, sina- I—STT

v (t)=u, =v,cosa

v.(t)=v,, +g1f=u,sino— gt

=0

o
oX
g =—g=const

1.1.8

KpuBonunerinoe aBuxkenue. JBUkeHre MaTepUaIbHON TOYKH 1O
OKPYKHOCTH.
YrnoBas u TMHENHAs CKOPOCTh TOUKHU:
v = wR
IIpn paBHOMEPHOM JIBHKEHUU TOUKHU IO OKPYKHOCTH
2n

w=_— =21V
T

HeHTpOCTpeMI/ITeJILHoe YCKOpeHI/Ie TOYKHA:
v? ,
au‘c = ? = w?R

[TonHOE ycKOpeHre MaTepuaTbHON TOUKH

1.1.9

Tépnoe teno. IlocTtynarenbHoe U BpalaTeIbHOE IBHKCHUE




TBEPJIOTO TENA

12 JNHAMUKA
191 Nuepumansubie cuctembl otcuéra. IlepBbrii 3akoH HproToHA.
o [Ipunuun orHOCcUTENBEHOCTH [ anuies
Macca Tena. IInoTHOCTS BelecTsa:
1.2.2 m
4
1.2.3 Cu . —
na. [punnun cynepnosuuyu Cuit: Fpaguopeiicrs = F1+ Fat. .
124 Bropo# zaron HetoToHa: mns MatepHaneHoH Touke B HCO Fl = ma:
o AfF=FAt npu F = const
-——8—
iy Fy
1.2.5 T . .
petuii 3akoH HproTOHA [17151 MaTepraIbHbBIX TOYEK:
F_=-F
12 21
3aKOH BCEMHUPHOIO TATOTEHMS: CHJIbl HPUTSHKEHUS MEXKAY
TOYEUHBIMU MAcCaMU PaBHBI
F =™
R2
1.2.6
Cua Tsoxectd. LleHTp TsokecTH Tena. 3aBUCUMOCTD CUJTBI TSKECTH
OT BBICOTHI h Ha/l MOBEPXHOCTHIO MIaHETHI paguycom RO:
GMm
mg=——
(Ro + h)?
127 Cuna ynpyroctu. 3akoH ['yka:
F,=—kx
Cuna tpenus. Cyxoe TpeHHe.
Cuua TpeHUsl CKOJIbKEHUS:
Fry=uN
1.2.8
Cuita TpeHus TTOKOSI:
Fry<uN
Koaddunment tpenus
JlaBnenue:
1.2.9 F,
p="_
S
1.3 CTATUKA
.
131 F

MOMEHT CHJIbI OTHOCUTEIBLHO OCHU BpALICHUA:

M| = FI, rae | — rutedo cuitbl OTHOCHUTEIBHO OCH, TPOXO/ISIICH




yepes Touky O nepneHAuKyIsipHO PUCYHKY

[HenTp Macc tena. LleHTp Macc cucTeMbl MaTEpUAIBHBIX TOYEK:

- -

> _muri +mpra+...
Tum =
moFm F
1.3.2
B o1HOpOIHOM MOJI€ TAKECTH
(g = const)
(LeHTp Macc Tesna COBIAAET C €0 LIEHTPOM TSHKECTU
VYcnoBus paBHoBecus TBEpaoro tena B MCO:
[M+M,+...=0
1.3.3 L
|E+Fy+...=0
1.34 3akoH [lackans
135 JaBnenwue B xxuakocTy, mokosieiicsa B UCO:
P = po+ pgh
3akoH Apxumena:
136 FApx = _PBblTeCH
" , €CJIM T€JI0 U KUAKOoCTh nokosTcs B UCO, To
FApx = ngBbITeCH
VYcnoBue nuiaBanus Teln
14 3AKOHbBI COXPAHEHUMA B MEXAHUKE
MMitysibc MaTepUaIbHOU TOYKU:
141 . -
p=mv
NMitynsc cucTeMsl Tex:
1.4.2 ...
p=p1+p2t..
3aK0OH U3MEHEHUS U COXPAHCHUS UMITYJIbCA!
B UCO
Ap = A(Pl + p2+ . ) = FlBHeLIJHAt + FZBHeLIJHAt-l_' -
1.4.3 +

BUCO,eciu A =A( + +...)=0,ecau
p b1 D2

FZBHELIJH+- = 0

PeaxTnBHOE OBMKEHNE

FlBHeu.lH

144




1?

Ar ¥

PaboTa cuiibl Ha MaJIOM NEPEMELLCHUN:

;1=|ﬁ|-|fl'l.}_'.|-€{}5 a=F, Ax

1.4.5

o F

()]
MOIIHOCTD CUJIBI:

CCJIM 3a BpEMA Att pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIIHOCTD

CHUJIbI

1.4.6

Kunerndeckas 3Heprust MaTepUaIbHON TOUYKU:
mu?2 pZ

E = =
KUH 2 Zm
3aKOH U3MEHEHHS KHHETHYECKOM OHCPIUH CUCTCMbI MaTCPHUAJIbHBIX

Touek: B UCO AEkun = Al + A2 + ...

1.4.7

[ToreHimanpHas SHEPrus:
JUISE TOTEHIHAIBHBIX CHJT

A12 = E1n0TeHu, - E2n0TeHu,_= AEn0TeH|_|,

IToTenunanbHas SHEPIrua MaTepHaﬂLHOﬁ TOYKHU B OTHOPOAHOM
IIOJIC TAXKCCTHU.

EI‘IOTEHLI, = mgh

[ToreHunanbHas sHEPTUs yIpyro 1epOpMUPOBAHHOTO Tea:

kx?
E ——

noteHy, — 2

1438

3aKoH U3MEHEHUS U COXpPaHCHUA MEXaHHYECKOU OHCPIrum:
Euex = Exim + Enoresn-
B IICO AEyex = Ascex senoresn. cem,
B IICO AE, ez = 0, eCII Azcex menoresn. cax = 0




15

MEXAHUWYECKHUE KOJIEBAHU S 11 BOJIHBI

151

["apMonnueckue KoebaHuss MaTepUATBLHOM TOYKU. AMITIUTYIa U
¢aza konebanuii. Kunemaruueckoe onucatue:
x(f) = Asin| @t +o, ).
v =x.
a(n=(v ), =—o'x) =>a +a'x=0,
/1€ X - CMELLEHUE U3 PABHOBECHS.
Jlunamuueckoe onvcaHue:

ma, = —kx,rvae k = mw?
970 3HAYHUT, 4T0 F, = —kx.

BHepFCTI/I‘ICCKOC OIMMCaHHUC (SaKOH COXpPaHCHHA MeXaHH4YEeCKOM

SHEPIUn):

nUJrE_nqm_kA _

2 2 2 2

CBsi3b aMIUIATY/IBI KOJIEOAHUN CMELICHUS MaTePHATbHON TOYKH C

aMIUIMTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHMUS:

Upe =04, @ =04

152

[Tepuon u yacToTa KONEOAHU:

[lepuon ManbIX CBOOOAHBIX KOJIEOAHWM  MaTEMaTHUYECKOTO

MasTHHUKA:

T=21JI
g

[Tepuroza cBOOOAHBIX KOJIEOaHHM PYKUHHOTO MasiTHUKA:

m
T=2n|—

k

153

Bremnyxaennslie koneOanus. Pesonanc. PesonancHas kpuas

154

[Tonepeunsle u Mpo10JibHBIE BOIHBI. CKOPOCTh pacIpOCTpaHEHUs

W JJINHA BOJIHBI:

v
A=vT =_
v

Wutepdepeniys u audpaxiys BOJIH

155

3Byk. CKOpOCTh 3BYyKa

MOJIEKYJIAAPHAS ®U3UKA. TEPMO/MHAMUKA




2.1

MOJIEKYJISIPHAS ®U3UKA

Mogenu CcTpoeHHsl Ta30B, XUAKOCTeM W TBEpAbIX Ten. IlycTh
TepMOJIMHAMHUYECKasi cucTeMa (Ten0) COCTOUT U3 N OJMHAKOBBIX

MOJICKYIIL. Torna KOJINMYCECTBO BCIICCTBA

2.1.1 N m
V=0 = __
Ny
,Tne N, —uucno ABorajapo, M —macca CUCTEMBI (Tena), U
— MOJIIpHas Macca BellecTBa
2.1.2 TennoBoe NBM)XEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsaumMoeiicTBie 4acTHIl BELIECTBA
214 Huddysusa. bpoyHoBckoe aBrxeHHe
2.15 Mozens naeansaoro raza 8 MKT
CBsi3p MeXJy [aBJIE€HHUEM M CpelHENW KHHETUYECKOW sHepruei
MOCTYIATENLHOTO TEIIOBOTO JABMXKEHHSI MOJIEKYIT UAEaIbHOTO ra3a
(ocHoBHOe ypaBHeHue MKT):
2.16 p_lmﬂﬂ:_ini’msuz i
30 3 1 2 30 7
. N
rae m0 — Macca 0JIHOM MOJIEKYJIbI, N = _ - KOHLIEHTPALKS MOJIEKYIT
v
2.1.7 AoOcomotHas Temneparypa: T =t +273K
CBsi3b TeMneparypsl raza co CpeaHEld KUHETUYECKOW SHeprueu
MOCTYIATEIHLHOTO TEIJIOBOTO JIBHXKEHHS €r0 MOJICKYJT:
2.1.8 _
! 2
— |my 3
& =|—— |==kT
2 2
2.19 VYpasuenue p = nkT
Mopenb uaeanbHOT0 ra3a B TEPMOJIMHAMUKE:
| VpaHerse Merzeeesa — Kianeipora
| BeIpazkeHHe 1A BHYTPeHHEH 3HepIHH
VpaeHeHHe MeHzeneesa — KiameiipoHa (IpHMeHHMEBIE (OPMEI
3aMIICIT):
oV =""RT =vRT =NkT, p=PEL.
1 1
2.1.10 ' '

BrIpakeHIe 1 BHyTPeHHell 3Heprim oHOATOMHOTO HIIeaTHOTO
raza (IpHIMeHNMETe (HOPMET 3aIIICH):

U=3vRT =2 Mer =3 RT =ve 7= p1
2 2 2 veoo2




3akoH JlanbTOHA AJIs1 TaBJICHUSI CMECH Pa3PEKEHHBIX ra30B:

211 p=pi+p2t.
W3omporieccsl B pa3pekCHHOM Tra3e C MOCTOSHHBIM YHCIIOM
MoJieKyl N (C IOCTOSIHHBIM KOJINYECTBOM BELIECTBA V):
uzorepma (T = const): pV = const ,
uzoxopa (V = const):
P = const
T
u3o6apa (p = const):
2.1.12 K = const
T
['pacduueckoe npencraBneHye u3omnpoieccoB Ha pV-, pT-u VT-
JarpaMMax.
OO0BbeIMHEHHBINA I'a30BLIA 3aKOH:
pV
— = const
T
JUISL TIOCTOSTHHOTO KOJIMYECTBA BEILIECTBA V.
Haceplliennsle ¥ HeHachlllleHHble — mapbl.  KauecTBeHHas
2.1.13 3aBUCUMOCTh IUIOTHOCTM W JaBJEHUS HACBIILIEHHOTO Mapa OT
TEMIIEPATYPHI, UX HE3aBUCHUMOCTh OT 00bEMa HACHIIIICHHOTO Mapa
Brnaxxnocts BO3ayxa.
OTtHOocuUTeIbHAS BIAKHOCTD:
2114 oo o) _ pral)
pHaCbIIJ.I,I'Iapa(T) pHaCbIIJ.I,I'lapa(T)
2115 V3MeHeHne arperaTHBIX COCTOSHUN BEIIECTBA: HCIApEHHE U
o KOHJICHCAIINS, KUTICHHUE JKUIKOCTH
9116 N3MeHeHue arperatHblX COCTOSIHMM BEIIECTBA: IUIABJICHUE U
o KpHUCTALTU3AIHS
2.1.17 [TpeoOpa3oBanue sHEprun B (pa30BbIX MEPEXoaax
2.2 TEPMOJAMHAMUKA
221 TemnnoBoe paBHOBECHE U TEMIIEpaTypa
222 BHyTpenHss sHeprus
993 Temonepenada Kak croco0 N3MEHEHUsI BHYTPEHHEH sHepruu 6e3

COBCPIICHUA pa6OTI)I. KOHBGKHI/IH, TCILUIOITPOBOJHOCTD, U3JIYUCHHC




224

KonudecTBo TEMIOTEL
V nenpHas TEINI0EMKOCTD BEIECTBA C:
Q = cmAT

2.2.5

VY nenpHas Terora napoodpazoanus L: Q = Lm.
VY aenwpHas TeroTa miasieHus A Q = Am.

VY aenpHas TerioTa cropaHus Tomusa : Q =gm

2.2.6

DnemeHTapHas paboTa B TEPMOAMHAMUKE:

A = pAV

Brruncnenue paboTsl o rpaduky nporecca Ha pV-auarpamMmme

2.2.7

[lepBblii 3aKOH TEPMOJIMHAMUKU:

Q2 =AU+ A= U, —Uqp) + A
Anmna0ara:

Q12=0= 41, = (U1 —Up) =AUy,

2.2.8

Bropoii 3akon TepmoauHamuky. HeobpaTumbie mponecchbl

229

[Tpunimne! gectBus TemioBbix MamuH. KIT/I:
9]

1
@) @)

ZUHarp ZUHATD ZHATD

]"]:

2.2.10

MakcumanbHoe 3Hadenne KII/. [lukn Kapno:
TM‘P B Tm =1- T RGN

T

uarp le‘p

max N = Nggu =

2211

ypaBHeHI/Ie TEIIOBOTO OalaHca:

Q1+Q2+Q3+...=0

OJIEKTPOJJUHAMUKA

3.1

OJIEKTPUYECKOE I10JIE

3.11

DJIeKTpU3alus Te U €€ MPOSBICHUSA. DIEKTpUUECKUH 3apsi. JBa
BHUJIa 3apsja. DJIEMEHTapHbIA JJIEKTPUUECKU 3apsia. 3aKoH

COXPAaHCHUA SJICKTPUUCCKOTO 3apsaaa

3.1.2

BzaumogeiictBue 3apsAa0B. ToueuHkle 3apsabl. 3aKkoH KyJ'IOHaI
B OTHOPOJAHOM BCHICCTBEC C HHBHGKTpH‘{CCKOﬁ MMPOHNIACMOCTBIO

&

>

F=k|‘?1|'|1q: _ 1 _|Q1|'1
g1 4mes, 7~




3.13

DnekTpuyeckoe nojie. Ero neiicTBue Ha AIEeKTPUUECKUE 3aps bl

3.14

Hanpsik€HHOCTD 371EKTPUYECKOro MOJIS:

- F
E=___
qnpoﬁHblﬁ

[Tone Toueynoro 3apsaa:
A
E =k
T ,rz

OJIHOPOJTHOE TTOJIE:

>

E = const.

KapTune! 1uHui HaNpsHYKEHHOCTH 3TUX TOJIEH

3.15

IToTeHuanbHOCTh QJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa?,HOCTI) IIOTCHIIMAJIOB U HaHpiDKeHI/IeI
A1z = q(Pp1 — ¢2) = —qA¢ = qU.

IToTreHnuanpHas OHCPI'uA 3apsaaa B 9JICKTPOCTATUYCCKOM I10JIC:

W =q¢
HOTGHHI/IaJI BJICKTpOCTaTI/I‘IeCKOI‘O I10JIA.

& w
q
CBs13b HAMpsOKCHHOCTH  IIOJII KM Pa3HOCTH  INOTCHIUAJIOB

OJTHOPOJTHOTO AyIeKTpocTaTndeckoro mosst: U = Ed

INIE:

3.16

[IpuHIUII CYyITEpIIO3ULIMN MIEKTPUYECKUX TOJICH:

- - -

E=E1+E2+,¢ =¢1+¢2+...

3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsi10B: BHYTPU POBOIHUKA

E+ = 0, BHYTpHU U HA IOBEPXHOCTHU IIPOBOAHUKA ( = CONSt

3.18

I[I/IBJ'IGKTpI/IKI/I B 3JICKTPOCTATHUYCCKOM IIOJIC. I{I/IBHCKTPI/I‘-IGCKEUI

MPOHUIIACMOCTD BCIICCTBA €

3.1.9

KOHIICHC&TOp. 3J'ICKTp0éMKOCTB KOHJCHCATOopa:

c=J

U

DeKTpOEMKOCTB IIOCKOT0 KOHIEHCATOpa:

sspS
C=""=¢C
d 0

3.1.10

HapaJIJICJIBHOC COCAMHCHUEC KOHACHCATOPOB:

CI=CI1+QZ'|‘---,U1 = UZ =---’Cnapann_Cl+CZ+---

IlocnenoBareabHOE COCTUHEHHE KOHJACHCATOPOB:




UsUi+ Uz qu=qa = — =g+t
1 2

nocn

:‘)HepFI/Ifl 3apsAKEHHOI'O KOHACHCATOpa:

3111 qu CU2  q?
We=7 2 2C
3.2 3AKOHBI ITOCTOSHHOI'O TOKA
Cuna Toka:
7-2q
3.2.1 At Ar—sD
ITocTosaubIi TOK: I = const
Jns mocTostHHOTO TOKA (] = It
392 Y CroBHsl CyIIECTBOBAHUS NIEKTPUYECKOTO TOKA.
o Hanpsoxkenne U u OJ1C E
3akoH Oma Ji1s1 yyacTKa Lenu:
3.2.3 [ = u
R
DIEKTPUYECKOE COMPOTUBJICHUE. 3aBUCHUMOCTH CONPOTHBIICHHUS
OJIHOPOJIHOTO TIPOBOJHUKA OT €ro JUIMHBI U CEYCHUS. Y JIeTbHOE
3.24 CONPOTHUBJICHUE BEIECTBA.
R l
= p_
S
Ucrounnku Toka. IC ucTOUHMKA TOKA!
_ ACTOpOHHMXCW‘I
3.25 q
BHyTpeHHee conpoTHBIEHNE HCTOYHHUKA TOKA
3axon Oma 7151 TOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu: E = IR
+ Ir, oTkyma
3.2.6 = E
Rr
E.r
T Al
397 [TapannensHOE cOeMHEHNE TTPOBOTHUKOB:

I=11+12+..,Ul=U2=.,




1 1 1
_ =t — ..
Rnapann Rl RZ
HOCJ’IGI[OB&TCJ'II)HOC COCIAUMHCHHUEC ITIPOBOJHHUKOB:
U=Ul+U2+.,11=12=..

Rioen = Ry + Ry+...

Pabota snexrpuueckoro Toka: A = |Ut.

3akoH J>xoyist — Jlenna:

Q = I’Rt
3.2.8
Ha pesucrope
U2
RiQ=A=IRt=1Ut=—t
R
MoOIIHOCTB 2JIEKTPUUECKOT 0 TOKA:
A4
P=— =1U
At Ar—0
TeruioBast MOLIHOCTB, BBIAEIIAEMAsl HA PE3UCTODE:
2
2n U -
MoIHOCT UICTOYHHKA TOKA:
A4
CT. CHIT _
B = ~ =EI
Ar—0
CBOOO/IHbIE HOCUTEIH IEKTPUUYECKUX 3apsAI0B B MPOBOJHUKAX.
3210 MexaHn3mMbl MPOBOJUMOCTH TBEPIABIX METAIOB, PacTBOPOB U
pacIuIaBoB JIIEKTPOJIUTOB, ra3os. [TomyrpoBOIHUKH.
I1osrynpoBOXHUKOBBIN AUOL,
3.3 MAT'HUTHOE IIOJIE
MexaHnueckoe B3aUMOJEHCTBUE MAarHUTOB. MarHurtHoe moue.
Bekrtop marmuTtHONM wmMHAayKumu. [lpuHnmm —cynepno3unuu
MarHUTHBIX MOJIEH:
3.3.1 B =B1+ By+..
JIuHNKM MHIYKIMY MarHuTHOTO noJid. KapTuHa MMHUM HHAYKIHH
MarHUTHOTO TOJISI TOJIOCOBOTO U TIOJJKOBOOOPA3HOI'O MOCTOSIHHBIX
MarHuTOB
OmneiT DpcTena. MarHuTHoe 1oJie IpoBOAHKKA ¢ TOKOM. KapTuna
3.3.2 JVUHUN MHOYKUMM  MarHUTHOTO TOJNS  AJUMHHOTO  IPSMOTO

IMPOBOAHHMKA U 3aMKHYTOT'O KOJIBIIEBOT'O IMTPOBOAHMKA, KATYIIKH C




TOKOM

Cuna Amriepa, €€ HalpaBJIeHUE U BEJTMYMHA!

333 F, = IBlsina
, TZIE 0. — YTOJI MEXAY HATPABICHUEM ITPOBOTHUKA U BEKTOPOM
Cuna JlopeHua, e€ HanpaBJICHUE U BEIMYHUHA:
Fpop =l q | vBsina
3.34 L -
TJE 0. — YTOJl MEXKy BEKTOPAMH " u B
JBr>keHue 3apssKeHHOM YaCTULIBI B OTHOPOJHOM MarHUTHOM T10JIE
34 OJIEKTPOMATHUTHAA UHAYKIUA
IToTOK BEKTOpa MarHUTHOM MHYKLUU:
® =B, S = BScosa
34.1 _
nt /8
3.4.2 SIBnenue snekrpomMarauTHOW MHAYKIMHU. D/]C nnaykunu
3aKOoH 3J1eKTpOMarHUTHOM nHAyKuuu dapajes:
AD
Af f
A
3.4.4
SC HHEAVEITHH E IPAMOM IPOBOJHHES TIHHOH |, JBHAYIIeMcE co
cropocTeio ¥ (V L f_} E OJHOPOIHOM MarHHTHOM Dome B:
|E:l = Blveosa
. TAe @ — YTOI MEETY BeKTOpoM B H HOpMaTeio # K IIOCKOCTH, B
KOTOPOH IeKaT BeKTopEl fH7 ;ecm [ L B, BV 10 |E| = Blv
345 [IpaBuno Jlenna
NHIyKTUBHOCTD:
sz,I/mI/ICDZLI.
i
346 Camounnnykuwusi. 3/]C caMOMHTyKITHH:
Al
E,=-L—| =-LI
Aty
3.4.7 OHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM:




LIZ

W=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHBI

3.5.1

KoneGarenbupiii  koHTYp. CBOOOIHBIE  DIIEKTPOMArHUTHBIE

KOHe6aHI/IH B UJCAJIbHOM KOHe6aTe.HBHOM KOHTypeZ
[ q(t) =g, sin( oot + ;)

]fffﬁ] =g, =, cos( wt+y) =1 cos(wr +@))

®opmyna TomcoHa:
2m 1
T = 2nVIT, otkyga w =" = __
T VIC
CBsi3b aMIUIUTY/IbI 3aps/1a KOHACHCATOPA C aMIUIUTYI0M CUJIbI TOKA

npu CBO6OIIHI)IX OJICKTPOMArdHuTHBIX KoJ€e0aHusIX B nacaJlbHOM

KoJ1e0aTeIIbHOM KOHTYpE:

Qe = —

C}

3.5.2

3akoH COXpaHCHUSA OSHCPIruu B HUACAIBHOM KoJIeOaTeIIbHOM

KOHTYpE:

3.5.3

BbIHyX/1eHHBIE AJIEKTpOMarHuTHbIE Kosebanus. Peonanc

3.5.4

Ilepemennbiii Tok. IlpousBoacTBO, mnepenada u MoTpedieHHE

ANEKTPUYECKON SHEPTUU

cuUt LI* Ut LI’
+ = e = e — const.
2 2 2 2

3.5.5

CeoHCTER 3IEKTPOMATHHTHEIX BOMH. B2aMMHAY OPHEHTAHE EEKTOPOE
E 3IEKTPOMArHETHOR BOMHE EBakyvMe: B L B L T

3.5.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArHUTHBIX BOJIH B TCXHUKEC U 6BITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE PACTIPOCTPAHEHUE CBETA B OJHOPOJHOM Cpene.

Toueunsrit uctouHuk. Jlyd cera

3.6.2

3aKOHEI OTpaXCHUA CBCTA.




ol B

S

3.6.3 [TocTpoenue n300pakeHUl B TNIOCKOM 3€pKaJie
3aKOHHI MPeIOMIEHHA CEETA.
[IpemoyneHEe CBETA: /) Sing = Masing. .
" s
ADCOMOTHEIH MOKAZATENE OPETOMICHHES. Hyge = — .
v
w p W
OTHOCHTEIBHEL I0KA33Teh TPETOMICHHA: Hom = i
1 W2
m
3.64 B
2
o mydel B IpHIME.
.‘L"l = .‘L'z - .”'1}.1 = .”2}.2
CooTHOmeHHE 4HacTOT H COOTHOIIEHHE [IHH EBOMH IPH Iepexofe
MOHOXPOMATHYECKOTO CEETa depes IPaHHIY pazfena AEVX ONTHUEeCKHX
cpen:
ny<n, ny
n
3.6.5 Oy :
ITonHOE BHYTpPEHHEE OTPAKEHUE.
IIpenenbHbIi yro IMOJHOrO BHYTPEHHETO OTPAaXKEHHUS:
1 np
Sina,, = =—
" nom ni
Colwuparoiue u paccenBaroniye TuH3bl. Tonkas tuH3a. DokycHoe
pacCTOSHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI:
3.6.6 1
D=_
F
dopmysa TOHKOW JIMH3BL:
1 1 1
—_t—_—=_
d f F
3.6.7 VBenmdenne, faBacMoe JIMH30I:
h 111
r = =
H d




F\ h

e

B ciyuae paccenBarolieii JINH3BI:

1
D0 =F =_0,
D
h 1fl
3.6.8 r= H™- d
Xon myda, NpOLIEANIErO JIMH3Y IMOJ IMPOU3BOJBHBIM YIJIOM K €€
rnaBHOM onTtudeckoil ocu. Iloctpoenue wn300pakeHUN TOUKH U
oTpe3Ka MpsMOMl B COOMparoluX M pacceMBarOIIMX JIMH3aX U HX
cucreMax
36.9 doroanmapaT Kak ontuyeckuil npubop. ['na3 kak onruueckas
cucrema
Wnrepdepenius cera. KorepeHTHblE HMCTOYHHUKH. Y CIOBHUS
HaOJI01CHNS MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON
KapTHUHE OT IBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB:
3.6. A
MAKCIIMYMBI — A:Em:; m=0+1+2+3
MITHIIMYMEI — A= 2m+1)’—;, m=0,+1,£2,+3 .
Hudpaxknus ceera. [udpakuumonHas pemeérka. YcioBue
HaOJIOCHUS TJIaBHBIX MaKCUMYMOB IPH HOPMAJIbHOM MaJCHUU
MOHOXPOMAaTHYECKOI0 CBETa C JJMHOW BOJHBI A Ha PEIIETKY C
3.6.11
nepuojoM d:
3.6.12 Hucnepcust ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVJIAIPHO-BOJIHOBOU 1Y AJIN3M
411 ['unoreza M. IInanka o kBantax. @opmyna [lnanka: E = hv
®oToHbl. DHEprus GoToHa:
412

hc_

E=hv=_/1_ pc




Nmrmynbe doToHa:

413

doroaddext. OnbiTel A.I'. CToneroBa. 3akoHbl poTodddekra

414

VYpasuenue DiiHmTeiHa 17151 porodddexra:

EcbomHa = Asbixoga + Eypmax, TIOE ,

hc
E¢0T0Ha =hv = 7!
hc

BbIXOA4a = h'va = A
Kp

A

2
MV max

EKVIHmaX = = eU3an

415

[laBiienue cBera.
JlaBneHue cBeTa Ha IOJIHOCTHIO OTPaXKaroLyr0 IIOBEPXHOCTh U Ha

IMMOJIHOCTBIO IMOIJIOIIAIOINYIO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

421

IInanerapHas MoJenb aroma

422

[Toctynatet bopa. M3nydenue u morjomieHue (HOTOHOB MpHU
Mepexo/ie aToMa C OJJHOTO YPOBHS YHEPIHH Ha JAPYToi:

hv, . = he =|E, -E

mr -
Y

™ |

423

JInnenyaTele CIIEKTPEI.

CHeKTp ypOBHeﬁ 9HEPTHUU aTOMa BOAOPOJAA:

_ —13,63B

.

E

" ., n=12.3 _.

i

4.3

OU3UKA ATOMHOI'O SIPA

431

Hyknonnas monens siapa I'eiizen6epra — MiBanenko. 3apsn sapa.

MaccoBoe uncio sapa. M3oromnst

432

PangnoakTHBHOCTE.

Anbda-pacnan;

A A4 14
X—>5Y+;He

bera-pacnan.




DIIeKTPOHHBIN B-pacma;

A A (| S
s X—=7 Y+ je+v,

[TozutponHsIii B-pacna;
A A 0=, .,
sX—=2 Y + e TV,

[Mamma-nznydyenue

3aKkoH paaroOaKTHUBHOI'O paciiaaa:

=t
N(t) = No 2T

4.3.3 ITycTh M — Macca paAi0aKTUBHOTO BemiecTBa. Toraa
=t
m(t) =mox 2T
434 Snepuble peakiuu. JleneHue u CUHTE3 sJIep
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