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[TOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢gusuke (yriryOn€HHBIN YPOBEHb) HA YPOBHE CPETHErO OOIIEro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJIOKEHUI U TPEOOBAHMI K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMel, npeactaBieHHbIX B PI'OC
COQ, a Takxke ¢ yuérom ¢eaepanbHON padoyueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duszuka» B 00pa3oBaTenbHbIX
opranusanusax Poccuiickon denepanyu, peanu3yonux OCHOBHbBIC
oOpa3oBareIbHbIE MPOTPAMMBI.

[Iporpamma o usuke (yriayOaEHHBIN YPOBEHB) ONPEACIISIET 0053aTeIbHOE
MIPEIMETHOE COJIEPKAHUE, YCTAHABIIMBACT PEKOMEHIyEMYIO TIOCIIEI0BATEIIBHOCTh
W3YUYCHUS TEM U Pa3/IesioB yueOHOTO TpeIMeTa ¢ yI€TOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JJOTUKHA yIeOHOTO MpoIiecca, BO3PaCTHBIX
ocoOeHHocTel oOyuaromuxcs. [Iporpamma no ¢usuke 1aét npeacTaBIeHUE O
IEJSX, COePKAHUH, OOIEH CTpaTeruu 00yJYeHHsI, BOCIIUTAHUS U PA3BUTHS
oOyyaromuxcs cpejictBaMu yueoHoro npeameta «duznkay» Ha yriayOaéHHOM
YPOBHE.

N3y4yenne kypca Gpu3NKHu yriry0JEHHOT0 YPOBHS [103BOJISIET PEAIM30BATh
3aJa4uu MpodecCnoHaTbHON OpUEHTAlMH, HAIIPaBJICHO Ha CO3/JaHKie YCIOBUHM s
IIPOSIBJIICHHS] CBOMX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN KaXKIbIM
00y4aroIMMCsi, KOTOpbIE HEOOXOAUMBI JIJIs1 TPOAOJKEHUST 00pa30BaHMsI B
OpraHu3alusax IpoecCHOHaIBLHOr0 00pa30BaHUs MO PAIUYHBIM (HU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATBbHOCTSIM.

B nporpamme 1o ¢pusnke onpeaeNsroTcs IIaHUPYyEMbIC pe3yIbTaThl OCBOCHUS
Kypca (pU3HKHU Ha YPOBHE CPEJIHEr0 00IIIero 00pa3oBaHus: TUIHOCTHEIC,
MeTalpeJMETHBIC, IPeIMETHBIC (Ha yriTyOJIéHHOM ypoBHE). HaydHo-
METO/I0JIOTHYCCKON OCHOBOH /IS pa3paOd0TKH TpeOOBaHUH K JTMIHOCTHBIM,
METanpeIMETHBIM M MPEIMETHBIM pe3yJIbTaTaM 00YyUYaroIIXCs, OCBOMBIITHUX
mporpaMmy 1o (pu3MKe Ha YPOBHE CpeIHEro o01iero oopa3oBaHus Ha
yrIIyOIEHHOM YPOBHE, SIBISETCS CHCTEMHO-ACATEILHOCTHBIN TTOAXOT.

[Iporpamma 1o gpu3nKe BKIIOYAET:

TUTAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (PU3UKHU Ha YIIIyOJIEHHOM YPOBHE, B
TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

coziep kanue yuyeoHoro npeamera « Pusuka» mo rojgaM 00ydeHusl.

[Tporpamma o (hu3mKe He CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUHUTEICH U
IIPEAOCTABIAET BO3MOKHOCTH IS peau3aliy pa3InyHbIX METOIHYECKUX



MOJIXOJIOB K MpernoAaBaHuio (PU3MKH HA yrIIyOJIEHHOM YpOBHE P YCIOBUU
COXpaHEeHUs 00s3aTEIHPHON YaCTH COJIEPIKAHMS Kypca.

®du3nka Kak Hayka o HanboJjee 001X 3aKOHAX MPUPO/IbI, BBICTYNAasi B KAUECTBE
y4eOHOT0 MPEeIMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00
okpyxatoieM Mupe. [1IkonbHbIi Kype GU3HKH — CUCTEMOOOPa3yIOIIMM 715
€CTECTBEHHO-HAYYHBIX yY€OHBIX MTPEAMETOB, MOCKOIbKY (PU3UUECKUE 3aKOHbI
JIeKaT B OCHOBE MPOLIECCOB U SIBJICHUMN, U3y4aeMbIX XUMHEH, OUOIOruei,
busndeckoi reorpadueit u acrpoHomueii. Mcronab30BaHuE U aKTUBHOE
npuMeHeHue GU3NUEeCKUX 3HAaHUH ONPEICIUIIO XapakTep U OypHOe pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cpepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, MTOJy4Y€HUs HOBBIX MAaT€pHUAJIOB C 3aJaHHBIMU CBOMCTBaMHU. 3yueHue
(GU3UKYM BHOCUT OCHOBHOM BKJIAJZl B (DOPMUPOBAHKE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa 00yJaromierocs, B GopMupoBaHre yMEHUM MPUMEHSATh HAYIHBIN
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMHU YUEOHBIX UCCIIETOBAHUM.

B ocHOBY kypca pu3nky Ha ypoBHE CpeaHEro 00IIero 00pa3oBaHUsl TOJIOKEH P
U7, KOTOPhIE MOXKHO PaCCMaTPUBATh KaK MPHHIIMIIBI €TI0 MMOCTPOCHUSI.

Hoea yenocmuocmu. B cOOTBETCTBUM C HEN KypPC SABIISIETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTEpHall U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (hU3HKH.

Hoesa zenepanuzayuu. B cOOTBETCTBUU C HEN MaTepuall Kypca PU3NKU
o0BbeAMHEH BOKPYT (u3nUecKux Teopuil. Begymum B Kypce siBasieTcs
(bopMHpoOBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTEPHUH, BEIIECTBE U
HoJIeE.

Hoea cymanumapuszayuu. E€ peanv3anus MpearonaracT UCIoJIb30BaHHE
T'YMaHUTAPHOTO MOTEHIIMANa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
(bU3HKY ¢ pa3BUTHEM OOIIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMU,
HPABCTBEHHBIMU U KOJIOTHUYECKUMU TIPOOIeMaMu.

Hoea npuknaonoit nanpaenennocmu. Kypc pu3uku yriryOI€HHOTO ypOBHS
MPEANoiIaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHHUUECKUX U TEXHOJOTMYECKHUX
MIPUIIOKEHUIN U3YUYECHHBIX TEOPUH U 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIMX MPEICTABICHUN U COBPEMEHHBIE TEXHUUYECKUE YCTPOICTBA, U
TEXHOJIOTHH.

Hoen IKoJsiocuzauuu pcalnl3yCTcs MoCpcacCTBOM BBCACHUA 3JICMCHTOB
COACPpKaHUAA, MOCBSAIIEHHBIX YKOJIOTUYECCKUM np06neMaM COBPCMCHHOCTH,



KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJOTUM, a TAaK)Ke 00CYKICHHUS
po0JIeM palMOHATBFHOTO TPUPOIOIIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

OcBoeHMe coJiepKaHus MPOrpamMMBbl IO PU3HUKE JOJKHO OBITh TOCTPOCHO Ha
MPUHIIUTIAX CUCTEMHO-IEATENIbHOCTHOTO Toaxoaa. s dusmku peanuzarus 3Tux
MPUHIIUIIOB 06a3upyeTcs Ha UCTIOIb30BAaHUU CAMOCTOATEIHLHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO AecTBYoIero ¢akropa yueoHoro npouecca. s yriay0néHHoro
YPOBHSI — 3TO CUCTEMa CAMOCTOSITEIbBHOIO YYEHHYECKOTO SKCIIEPUMEHTA,
BKJIFOYAIONIETO ()POHTATIBHBIE YYEHUYECKUE OTBITHI PU U3YYEHUU HOBOTO
MaTtepuaia, 1abopaTopHbie paboThl U pabOThl TpakTUKyMa. [Ipr 3TOM BO3ZMOKHBI
JBa crioco0a peanuzaiui Gu3nuecKkoro npakTukyma. B nepsom ciydae
MPaKTUKYM MpoBoauTcs au60 B koHie 10 u 11 kimaccos, 1160 mociie mepBoro u
BTOPOTO MOJIYTOUH B KaXI0M U3 3TUX KiaccoB. BTopoil ciocob — 31o
UHTerpaus paboT NpakTUKyMa B CUCTEMY J1a00paTOPHBIX pabOT, KOTOPHIE
MPOBOJISITCS B Mpolecce u3ydeHus pasaena (temol). [lpu atom noa padboramu
MPAKTUKyMa MIOHUMAETCSl CAMOCTOSITENIbHOE UCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
10 PyKOBOJACTBY CBEPHYTOr0, 0000IEHHOT0 BUa 0€3 MOLIAroBOM HHCTPYKIUH.

B mporpamme no pusmke cucreMa yueHHIeCKOro SKCIIEPUMEHTa, JTa00paTOPHBIX
paboT u MpaKTUKyMa MpeACTaBlIeHa €MUHBIM ITepedHeM. BbiOop TeMaTHKu st
ATUX BHUJIOB YYCHHUECKHUX MPAKTUYECKUX PAOOT OCYIIECTBIISIETCS YYaCTHUKAMHU
00pa30BaTeIbHOrO MPOoLIECcca UCXOASI U3 0COOEHHOCTEN OYPOYHOTO
TUTAHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢usuku. [Ipu 3TomM obecrieunBaercs
OBJIaJIeHNE 00YYAIONTUMUCS YMEHUSMHU TTPOBOIUTH MIPSIMbIE U KOCBEHHBIC
WU3MEPEHUS, UCCIIEAOBAHMS 3aBUCUMOCTEH (DU3UIECKUX BEIMYNUH U TTIOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bouibi10e BHUMaHKE YIEISETCS PELICHUIO pACYETHBIX U Ka4ECTBEHHBIX 3a1a4. [Ipu
9TOM JUJIs1 PaCUETHBIX 3a71a4 [IPUOPUTETOM SBIISIIOTCS 3aa4M C SIBHO 3a1aHHOM U
HESIBHO 33/IaHHOI (PU3NYECKONW MOJIETIBIO, TO3BOJISIOLIUE IPUMEHSATh N3yUEHHBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOI0 pasjena Kypca, Tak U HHTETpUpyst
IIPUMEHEHUE 3HAHUM U3 Pa3HbIX pa3ienoB. s KaueCTBEHHBIX 3a1a4
IPUOPUTETOM SIBJIAIOTCS 3a/1aHusl HAa OOBSICHEHHE/TIpeICKa3aHue MPOTEKaHUS
(bu3HYECKUX SBJICHUI U MPOIIECCOB B OKPYKAIOIIEH XKU3HU, TpeOytolue BeIOopa
buznyeckoit MOAENH AJIsl CUTYallu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedoBanusamMu @I'OC COO k MatepuanbHO-TEXHUYECKOMY
oOecreyeHuto yueOHoro mpoiecca Kypce Gpu3nKu yriayOaéHHOro ypoBHS Ha ypPOBHE
CpeIHero o01ero 00pa3oBaHus U3y4aeTcsl B YCIOBHSIX IPEIMETHOro kabuHeTa. B
kaOuHere (PU3MKU UMeeTCS HE0OX0AMMoe 1TabopaTopHOE 000PYJ0BaAHUE IS



BBITIOJTHCHHS YKa3aHHBIX B ITPOrpaMMe o (pH3MKe YUEHUYIECKHUX OIBITOB,
71a00paTOpHBIX PabOT U PadOT MPaKTUKyMa, a TAKIKE JICMOHCTPAIIMOHHOE
o0opyI0oBaHUE.

JleMoHcTpanimoHHOe 000pyA0BaHKEe (POpMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM
MUHHUMAaJIbHON JOCTATOYHOCTH U 00ECTIEYMBAET MMOCTAHOBKY MEPEYUCIICHHBIX B
nporpaMmme mo (Pu3nKe KIFYEBbIX IEMOHCTPAIUH JJISI HCCIICIOBAHUS N3yUaeMbIX
SBJICHUN U MTPOIIECCOB, IMITUPUUECKUX U (PYHIAMEHTaIbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00opyAOBaHUE IJIsl YUCHUUECKHUX MPAKTUYECKUX PabOT
dbopmupyeTCs B BUIE TEMATHIECKUX KOMIUIEKTOB M 00ECIICYMBAETCS B pacuére
OJTHOTO KOMITJIEKTa Ha JABYX 0Oydaromuxcs. TeMaTniaecKkiue KOMIUICKTHI
71a00paTOPHOTO 00OPYAOBAHUS JTOJKHBI OBITH TOCTPOECHBI HA KOMIUJIEKCHOM
MCIIOJIb30BaHUM aHAJIOTOBBIX U U(PPOBBIX TPUOOPOB, & TAKKE KOMITbIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IUGMPOBBIX JTA00PATOPHUH.

OCHOBHBIMHU HCIIIMH U3YUCHU S (1)I/ISI/IKI/I B O6IHCM 06p330BaHI/II/I SABJIAIOTCA:

dbopMHpoOBaHUE UHTEpECA U CTPEMIICHUSI 00YJAIOITNXCS K HAYYHOMY M3yUCHHUIO
MPUPOIBI, PA3BUTHE WX MHTEIIEKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE NMPEJCTABICHUI O HAYYHOM METO/E MO3HAHUS U (POPMUPOBAHUE
MCCIIEI0OBATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSM;

dhopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dhopMupoBaHUE YMEHHI OOBSICHATD SBJICHUS C UCIIOIb30BaHUEM (PU3HUESCKUX
3HAHUN U HAyYHBIX JOKa3aTEIbCTB;

(dbopMHpOBaHUE MIPEACTABICHUNA O PO (PU3UKH IJIs1 PA3BUTHSL IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE NMPEJCTaBICHUI 0 BO3MOXKHBIX chepax Oyayieit npodeccroHaabHOM
JESTENIbHOCTH, CBA3AHHBIX € (PM3UKOMN, TIOJrOTOBKA K AaJIbHEHIIEMY O0yUEHUIO B
9TOM HallpaBJICHUH.

JlocTikeHue 3Tux 1enei ooecrneuynBaeTcs perieHueM CIeTyIoNnX 3a/1a4 B
mpoliecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIeTo 00pa30BaHuUs:

pUOOPETEHNE CUCTEMBI 3HAHUI 00 00X PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIIOUAsd MEXAHUKY, MOJIEKYJISIPHYIO (DU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;



dhopMupOBaHHE YMECHHH MPUMEHSATHh TCOPETUUSCKUE 3HAHUS ISl OOBICHEHUS
(U3UYCECKHX SBICHUI B MPUPOJC U IS IPUHITHUS MIPAKTHICCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HH;

OCBOEHHE CIIOCOOOB PEIICHMS Pa3IMYHbIX 3a/1a4 C IBHO 3aJJaHHON (pU3HUYeCKOn
MOJIEJIbIO, 33/1a4, TI0/IPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3aHIe (PU3NUECKON
MOJIEJIH, aJICKBATHOM YCIIOBUSIM 3aJ1aui, B TOM YHUCJIE 3a/1a4 HHKEHEPHOTO
XapakTepa;

MOHUMaHKE (U3NICCKUX OCHOB U MPUHIIMIIOB JICHCTBUS TEXHHYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CpENly;

OBJIAICHUE METOJAMHU CaAMOCTOATENIBHOTO TUIAHUPOBAHUS U IIPOBEICHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAJIN3a U UHTEPIPETALUU HH(POpMaLuy,
ONPENENICHNS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO31aHHC YCJIOBI/Iﬁ JIA Pa3BUTHUA YMCHI/Iﬁ HpOGKTHO-HCCHGHOBaTGHBCKOﬁ,
TBOp‘-IE?CKOfI ACATCIIBHOCTH,

pa3BUTHE HHTEpeca K chepaM MpoecCuOHAIBHON ASSTENBHOCTH, CBI3aHHOM C
(bU3HKOA.

B cootBercTBuu ¢ TpedoBanusamMu ®I'OC COO yrinyOnéHHbIM ypOBEHb U3yUECHHUS
ydyebHoro npeameta «dDuznka» Ha ypOBHE CpelIHETO o0I1ero oopa3oBaHus
BbIOMpaeTca 00y4arolMMUC, IaHUPYIOIUMHU MPOI0KEHHE 00pa30BaHus 1O
CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOduUIIs.

Ha uzyuenue ¢pusuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoauTcs 340 gyacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJETIO),
B 11 xiacce — 170 yacoB (5 4yacoB B HEZIEIIO).

COJIEPXKAHUE OBYUYEHNM A
10 KITACC
Paznen 1. HayuHblid MeTO TO3HAHUS TPUPOIBI.

®dwuszrka — GyHgaMeHTaNbHAs HayKa o pupoje. HayuHsiii MeTo mo3HaHus u
METO/IbI UCCIIEIOBAaHUS (PU3NIECKUX SBIICHUM.

DKCHEepUMEHT U TEOpHsl B MpoLEecce o3HaHUs puposl. Habmonenue u
HKCIIEPUMEHT B (PU3UKE.

Crioco06b1 n3MepeHus (U3NIECKUX BEIMYUH (aHAJIOTOBBIE U ITU(POBHIE
U3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKOBBIE CHCTEMBI).



[TorpemHoCcTH M3MEPEHHN PU3NUECKUX BETUYHH (a0COIOTHAS M OTHOCUTENIbHAS).

MonenupoBanue pU3HUECKUX SBJICHUN U MPOLIECCOB (MaTepUalbHAas TOUYKA,
a0COJIFOTHO TBEPAOE TEJO0, UAcaIbHAS HKUJIKOCTb, UJICAJIbHBIN a3, TOYCUHBIH
3apsn). ['unore3a. ®u3nyeckuii 3aK0H, TPaHULBI €T0 MPUMEHUMOCTU. Pu3nyeckKast
TEOpHsl.

Poab u Mecto pusuku B GOpMUPOBAHUH COBPEMEHHON HAYyYHOW KapTHUHBI MUpPa, B
MPAKTUYECKOM JIEATEIIbHOCTH JIFOJICH.

Y4eHn4eCcKuil IKCIIEPUMEHT, JIA00PaTOPHBIC PAOOTHI, MPAKTUKYM.

N3mepeHne cuitbl TOKa U HAIIPSKEHMS B LIETIH IOCTOSHHOTO TOKA ITPU TOMOIIH
aHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKoOMCTBO ¢ G poBoi tabopartopueit no gusuke. [Ipumepsl n3mMepeHus
(bu3HYEeCKUX BEIMYUH TIPU MOMOIIM KOMIBIOTEPHBIX JATUUKOB.

Pa3nen 2. Mexanuka.
Tema 1. Kunematuka.

Mexannueckoe aBuxeHne. OTHOCUTEIHLHOCTh MEXAHNUECKOTO ABMKEHU.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHUKHU.

Pannyc-BexkTop MaTepuanbHOM TOYKH, €T0 IMTPOEKIIMU HA OCH CUCTEMBI KOOPIMHAT.
Tpaexkropusi.

[Tepemeriienue, CKOPOCTh (CPeIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOW TOYKH, UX MIPOEKIIMU HA OCU CUCTEMBI KoopAauHaTt. CloXeHue
MEPEMEIIEHUMN U CIIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTepUaTIbHON TOYKHU OT BPEMEHHU U UX
rpaduxy.

CBoOoaHOE nasieHre. Y CKopeHre cBOOOIHOTO najieHus. J{Bukenue tena,
OpOIICHHOTO IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH H
YCKOPEHHS MaTEePHATILHON TOYKH OT BPEMEHHU U X TPaPUKH.

KpuBonuneitnoe nemxenne. JBIKeHNe MaTeprUaIbHOW TOUKH MO OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTb. [lepruoa u yactora obparieHusl.
[lenTpocTpemMuTenbHOE (HOpMAIIbHOE), KacaTeIbHOE (TaHTCHIIMAILHOE) U TIOJTHOE
YCKOPEHHE MaTepUaIbHON TOUKH.



TexHnueckne yCTpouCTBA U TEXHOJIOTHYECKHUE TPOLIECCHL: CIUAOMETP, JIBUKEHUE
CHapsI/IOB, IEITHBIC, MeCTePEHYATHIC M PEeMEHHBIC TIEpe1aun, CKOPOCTHBIC TU(THI.

JemoHcTpannu.

MO)ICJ'IB CHCTCMBI OTC‘{éTa, HWIUTIOCTpaluss KHHEMATHYCCKHUX XapaKTCPUCTHUK
JABMKCHMUA.

CriocoObI UCClIeIOBaHUS TBUKEHUN.

NnmrocTpanus npeaeapHoro nepexoia u U3MEpeHue MTrHOBEHHOU CKOPOCTH.
[IpeobpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue nBrkeHus Tena, OpOoIIeHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hanpanenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.
[IpeobpazoBaHue yriioBOM CKOPOCTH B PEIYKTOpE.

CpaBHeHUE TTyTeH, TPACKTOPUM, CKOPOCTEN IBUKEHUS OJHOTO U TOTO K€ Tella B
Pa3HBIX CUCTEMAX OTCUETA.

Y4eHn4eCcKui IKCIIEPUMEHT, JIA0OPAaTOPHBIEC PAOOTHI, MPAKTUKYM.

N3yueHne HepaBHOMEPHOTO JABMKEHUS C IENIBIO ONPEICICHUS MTHOBCHHOM
CKOPOCTH.

N3mepenne yckopeHus IpU MPSMOIMHEITHOM paBHOYCKOPEHHOM JBUYKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHU ITPU PABHOYCKOPEHHOM JBH)KCHUH.

H3mepenne yckopeHus CBOOOAHOTO MaJeHNus (PEKOMEHJOBAHO UCTIOIb30BaHUE
urdpoBoii 1aboparopun).

HSY‘ICHI/IC JABMOXKCHUA TEJIA, 6p01HCHHOFO TOPHU30OHTAJIBHO. HpOBepKa T'UIIOTE3HI O
HpHMOﬁ HpOHOpHHOHaHBHOﬁ 3daBUCUMOCTH MCKAY AAJIBHOCTBIO ojera u
HavyaJabHOU CKOpPOCTBIO TCJIA.

N3ydeHne nBUXKEHUS Tella [0 OKPY>KHOCTH C HOCTOSIHHOM MO MOJTIYJIF0 CKOPOCTBIO.

HccnenoBanue 3aBUCIMOCTH TIEPHO/IAa OOpAIeHNsI KOHUIECKOTO MasTHUKA OT €ro
apameTpoB.

Tema 2. JlunaMuka.



ITepseiit 3akoH HeroToHA. HEpIIManbHble cucTeMsbl oTcuéTa. [IpuHmun
OTHOCHUTENbHOCTH ["anunes. HennepuuanbHbie CUCTEMBI OTCUETA (ONIpPEACIICHHE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIMn cyneprno3uuny CHIL.
Bropoi 3akoH HeroTOHA 1151 MaTepUaIbHOW TOYKH.
Tperuii 3ak0H Hpr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUSI. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON M HHEPTHOMN
MAacCChI.

Cuiia TspKecTH. 3aBUCMMOCTD YCKOPEHHsI CBOOOTHOTO MaieHUsI OT BBICOTHI Ha/l
MOBEPXHOCTHIO IUIAHETHI U OT Teorpaduueckoil mupoThl. J[BukeHne HEOECHBIX Tel
1 ux cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocmMudeckass CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocsi ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJBKEHUS U CUjla TPEHUS TTOKOSI.
Koadpduument tpenns. Cuiia COnpoTUBIEHUS NMPU JBUKEHUU Teja B KUIKOCTU
WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTU OTHOCUTEIBLHOIO JIBUXKCHUS.

I[aBJ'ICHI/Ie. FI/IJIpOCTaTI/I‘{CCKOC JaBJICHUC. Cuna ApXI/IMC,Ha.

TexHnueckue yCTpouCTBa U TEXHOJIOTUUECKHUE IPOLIECCHI: MMOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

JemoHcTpanuu.

HaOmronenue nBukeHus TeJl B UHEPIIUATbHBIX U HEUHEPIIUATBHBIX CHCTEMAaX
OTCUETA.

HpI/IHHHH OTHOCHUTCIIbHOCTH.

Kauenne nByX HUIMHIPOB WIK LIAPOB PA3HOW MACCHI C OJJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHEHUE PABHOACHCTBYIOIIECH MPUIOKEHHBIX K TEJIY CHII C IPOU3BEACHUEM
MAacCCBhI T€JIa Ha €T0 YCKOPEHUE B MHEPLUHUAIBHOU CUCTEME OTCUYETA.

PaBeHCTBO CHJI, BO3HUKAIOIIMX B PE3yJIbTATE€ B3aUMOJICUCTBUS TEI.
HN3mepenune macc mo B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MMAJCHUH.

[leHTpoOexKHBIE MEXAHU3MBI.



CpaBHeHI/IC CUJI TPCHUA ITIOKOA, KAYCHUA U CKOJIbXKCHU .
Yuenuueckuii IKCnepumernm, ﬂaﬁopamopnbtepaﬁombt, RPpAKMUKYM.

N3mepenne paBHOACHCTBYIONIEH CUII ITPU ABMXKEHUH OpyCKa MO0 HAKIOHHON
IIJIOCKOCTH.

[IpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBIXKEHHS OpYyCKa M0 HAKJIOHHON
IJIOCKOCTHU Ha 3aIaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINUX B TIPYKUHE U
pe3rHOBOM 00pa3Ile, OT ux AedopMarium.

N3yuenne NBUKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
JIETKUH OJIOK.

N3mepenne ko duiimenta TpeHus Mo BETUIMHE YIIIOBOT0 Kod(duimenta
3aBUCUMOCTH Frp(N).

HccnenoBanue NBUKEHUS OpycKa MO HaKJIIOHHOM IIIOCKOCTH C EPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydeHne nBUXKEHUS Ipy3a Ha BAJly C TPEHUEM.
Tema 3. CtaTtuka TBEPAOTO TEJA.

AbcomotHO TBEpAOE Teno. [locTynaTenbHoe U BpalareabHOe ABMKEHHE TBEPIOTO
Tena. MOMEHT CHIiIbl OTHOCHTENBHO OcH BpauleHus. [lnevo cuiibl. Cinoxenue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teny. LlenTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeNa.
YcroitunBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckne yCcTpouCTBAa U TEXHOJIOTMYECKHUE TPOLECCHI: KPOHIUTEWH,
CTPOUTEIIbHBIN KPaH, PEIIETUYATHIE KOHCTPYKLIHH.

JemoHcTpanuu.

YcioBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, nPaKmMUKym.
HccenenoBanne ycioBA paBHOBECUS TBEPIOIO TEJIA, UMEIOLIETO OCh BPALLICHMUS.
KoHcTpynpoBaHne KPOHIITEMHOB U PACUET CUII YIIPYTOCTH.

HSY‘IGHI/IC YCTOﬁqHBOCTH TBépI[OI‘O TCJa, MMCIOIICTO IIOMIAAb OIIOPHI.



Tema 4. 3aK0oHBI COXpaHEHUS B MEXAHUKE.

NMnyibec MaTepualbHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOYeK. LlenTp macc
CUCTEMBI MaTEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

NmMmynibe cuiibl 1 U3BMEHEHHUE UMITYJIbCa Tella.
3aKOH COXpaHEHUSI UMITYJIbCA.
PeaktuBHOE IBUKEHHUE.

MomMeHT nmnyJibca MaTepuanbHOM TOUKM. [IpeacraBnenne o coxpaHeHUn
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJISX.

PaGoTa cuibl Ha MajIOM M Ha KOHEYHOM MMEPCMCIICHUN. Fpaqmqecme
IMpCaACTAaBJICHUC pa6OTBI CHJIBI.

MoOIIHOCTE CHIIBI.

Kunernueckas 3Heprusi MaTepualibHON TOUKHU. Teopema 00 n3MEHEHUH
KMHETUYECKOW SHEPIUU MAaTEpUAIIbHON TOYKH.

[ToTeHumanbHbIE U HEMOTEHITMATBHBIE CUJIbL. [loTeHIIMaNbHAS SHEPTHUSL.
[ToTenmmanbHas sHeprus ynpyro aehopMupoBaHHOMN NpykUHBL [loTeHIIManbHasA
SHEPrUs Tela B OJHOPOAHOM I'paBUTAMOHHOM Tosie. [loTeHimanbHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JIE€ OJTHOPOIHOTO I11apa (BHYTpH U BHE 11apa). Bropas
KOCMHYECKasi CKOPOCTb. TpeThsi KOCMHUYECKas CKOPOCTb.

CBs3p pa6OTBI HCTIOTCHIIMAJIBbHBIX CHUJI C UNBMCHCHHUCM MEXaHMYECKOU OHCPIrun
CHCTEMBI Te€J. 3aKOH COXpaHCHUA MEXaHMYECKOU OHCPIUu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YPaBHeHI/IG EepHy.TIJIH JIIA I/II[GEUII)HOﬁ KHNIKOCTHU KaK CICACTBHC 3aKOHaA
COXpaHCHUA MEXaHMYECKOU OHCPIUun.

TexHudyeckne yCTpoOMCTBA U TEXHOJIOTHUECKHUE ITPOLIECCHI: ABUKEHHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, THPOCKOT, (PUTYpPHOE KaTaHUE Ha
KOHBKaXx.

JlemoHcTpauuu.

3aKOH COXpAHEHUsI UMITYJIbCA.
PeakTuBHOE OBMKCHUE.
N3mepenne MOITHOCTH CUJIBL.

W3meHeHune >Hepruu Tella MpU COBEPLIEHUU PAOOTHI.



B3aumHbIe npeBpanieHnss KHHETHYECKOW U TOTEHLHMATIbHON SHEPTUM TIPU
JICCTBUM HA TEJIO CUJIbI TSYKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Mpu CBOOOHOM MaICHUU.
Yuenuueckuit 3xcnepumenm, nadbopamopusie padomot, nPAKMUKYM.
N3mepenune nMmmyJiibea Tela o TOpMO3HOMY MYTH.

I/IBMepeHI/Ie CHUJIBI TATH, CKOPOCTH MOJACIIN 3H€KTpOMO6I/IH${ N MOIIIHOCTH CHJIBI
TATA.

CpaBHEHUE NU3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHIIBL.
HccnenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAECHCTBHH.
N3MepeHne KHNHETUYECKOW SHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHUS MTOTEHIIMAIBLHONW YHEPTUH MPY>KUHBI ¢ PAOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThI CUITBI TPEHUS MIPU ABMXKEHHUH TeJla IO HAKIOHHON
IJIOCKOCTH.

Paznen 3. MonekynsapHas pusuka u TepMOIUHAMUKA.
Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOU TEOPHH.

OCHOBHBIE MOJ0KEHU MOJNEKYJIsIpHO-KuHeTnyeckor Teopun (MKT), ux onbiTHOE
obocHoBanue. J[uddysus. bBpoyHoBCKOE NBMXEHUE. XapaKTep IBUXEHUS U
B3aUMOJICMCTBUS YaCTULl BELIECTBA. MOJIEII CTPOEHUS Ira30B, )KUJIKOCTEU U
TBEPIBIX TEJ U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelneil. Macca u
pa3Mepsl MoJiekyn (aromoB). KonnuecTBo BemiectBa. [locrosinnas ABoraapo.

TemoBoe paBHoBecue. Temmnepatypa u criocoOsl e€ usmepenus. [llkana
temneparyp Llenbcusi.

Mojenp nieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPUU: YaCTUILIBI Ta3a
JIBUOKYTCSI XaOTUYECKH U HE B3aUMOJICMCTBYIOT JIPYT C IPYTOM.

["a3z0BbIe 3aKoHBI. YpaBHeHue MenpaeneeBa—Kiamneiipona. AGcomoTHas
temmneparypa (mkana temneparyp Kenbeuna). 3akon JlansToHa. M3omporieccs B
HJIeaTbHOM T'a3€ C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe
MpeCTaBICHUE U30IPOIIECCOB: U30TepMa, H30X0pa, n3obapa.

CBsi3b MEX/y JIaBJICHUEM U CPEIHEN KMHETUYECKOW SHEpruei mocTynaTeabHOro
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJT UACATbHOTO ra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICATIBHOTO Ta3a).



CBs13b a0COIIOTHOM TEMITepaTyphbl TEPMOAMHAMUYIECKON CUCTEMBI CO CpeTHEN
KMHETHYECKOW SHEPTUEN MTOCTYIIATEIBLHOIO TEMJIOBOIO IBUKECHUS €€ YaCTHLL.

TexHuueckue ycTporlcTBa U TEXHOJOTHYECKHE MPOLIECCHI: TEPMOMETP, OapoMeTp,
II0JIy4YeHUE HAHOMATEPHUAJIOB.

JlemoHcTpanuu.

Mopenu nBUKEHUs YaCTHL] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOT'O JIBUKEHUS.
Huddys3ust sxuakocTei.

Mogenb onbita lTepHa.

[IpuTsykeHre MOJIEKY!I.

Mogenu KpuCTallsInueCKUX pelEToK.

HaGmroaenue u ucciieqoBaHue N30IpoOLIeCCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie padomot, npaKmMuKym.

HccnenoBanue mpoliiecca yCTaHOBIICHHUS TETIOBOTO PAaBHOBECHS P TEINIOOOMEHE
MEKIy TOPSYEN U XOJIOAHOU BOJIOU.

N3yuenne n30TepMUUECKOro rnporecca (peKOMEHI0BaHO HCIIOIb30BaHKE
uudpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro nporecca.
N3yuenune nzobapHOTO Mpoiecca.
IIpoBepka ypaBHEHHS COCTOSIHUSI.
Tema 2. Tepmoannamuka. TenaoBble MAllIMHBI.

Tepmonunamuyeckas (TJ1) cucrema. 3a1anne BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEeMBbl. BHEIIHME 1 BHyTpeHHKE nnapaMeTpsl. [lapamerpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEJIHUE 3HAUEHUS BEJIMYNH, ONMCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyHeBoe Ha4daJIO TCpMOANHAMUKU. CaMOHpOI/I3BOJ'IBHa$I peiaaKkcanus
TepMOI[HHaMH‘ICCKOﬁ CHUCTCMBI K TCILNIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro raza B TEepMOJAMHAMUKE — CCTEMa YPaBHEHUN: ypaBHEHUE
MenpneneeBa—Knaneiipona u BelpakeHue 111 BHYTPEHHEH SHEPTUU. Y CIIOBUS



MIPUMEHUMOCTH 3TOM MOJIEIIA: HU3KAsl KOHIIEHTPALMS YaCTHL], BEICOKUE
TeMIeparypbl. BelpaxkeHue 1 BHyTPEHHEN Y3HEPTUU OJHOATOMHOTIO UJIEATBHOTO
rasa.

KBa3ucratnueckue U HeCTaTHUECKUE IMPOLCCCHI.

OnemeHTapHas paboTa B TepMoAHamMuke. Beruucienue pabotsl o rpaduky
mpoliecca Ha pV-auarpamme.

Teronepenaya kak cnocod N3MEHEHUsI BHYTPEHHEH YHEPTUN
TEPMOIMHAMHYECKOU CUCTEMBI 0€3 coBepiieHus padoTel. KoHnBekmus,
TEIUIONPOBOJHOCTD, U3TyUYCHUE.

KomnuecTBo Temnotsl. TemnoéMKoCTh Tena. Y aenbHas U MOJISIpHAsk TEINIOEMKOCTH
BEUIECTBA. Y paBHEHUE Matiepa. Y nenbHas TEIUIOTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TETUIOTHI IpH Teruionepenaye. [lonarue o0 aguabaTHOM IpoIiecce.

IlepBrIit 3aKOH TepMOAMHAMUKU. BHYTpeHHss1 3HEprus. KonmuecTBo TemnoTsl u
paboTa Kak Mepbl U3BMEHEHHS BHYTPEHHEW SHEPTUU TEPMOIUHAMHYECKON
CUCTEMBI.

BTopoii 3ak0H TepMOIMHAMUKH JJI1 PABHOBECHBIX MTPOLIECCOB: UYepe3 3aJaHHOe
PaBHOBECHOE COCTOSTHAE TEPMOIMHAMUYECKONW CHCTEMBI TIPOXOIUT AMHCTBEHHAS
aaunabaTta. AOCOJIIOTHAs TeMIeparTypa.

Bropoii 3ak0H TepMOIMHAMUKY JJI1 HEPABHOBECHBIX MPOIECCOB: HEBO3ZMOKHO
nepeaTh TeIJIOTY OT O0Jiee X0JI0IHOTO Teja K Ooyiee HarpeToMy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpupoIHBIX MPOIIECCOB.

[TpuHummne! gectBus TeroBbix MamuH. KIT/T.
Maxkcumansraoe 3nauenue KII/I. Hukn Kapno.

DKOJIOTHYECKHE aCIIEKThI UCTIOIB30BaHUS TEIUIOBBIX ABUTaTeseH. TermmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHnueckne yCcTpouCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: XOJIOANIbHUK,
KOHJIUIIMOHEP, TU3EJIbHBIN 1 KapOIOpaTOPHBIN IBUTATENH, TApOBasi TypOUHa,
MOJTy4YEHUE CBEPXHU3KUX TEMIIEPATYP, YTHIIA3ALUNS «TEIIOBBIX» OTXOJIOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIIU3AIUsl OMOOPTaHUYECKOTO TOTUIMBA ISt
BBIPAOOTKHU «TEIIOBOI» U AJIEKTPOIHEPTUU.

Hemoncmpayuu.

N3meHenune Temneparypsl pu ainadaTHYeCKOM PacIIuPEHUH.



Bo3aymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEH BEIIECTB.

Cnioco0bl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

UccnenoBanue aguabaTHOro mpoiiecca.

KoMmnbroTepHbie MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomuol, nPAKMUKYM.
N3mepenue yaenpHONU TENI0EMKOCTH.

HccnenoBanue mporecca OCThIBAHUS BEIIECTBA.

HccnenoBanne aaunabaTHOro mporecca.

N3ydeHne B3aMMOCBA3U SHEPTUU MEKMOJIEKYIIIPHOTO B3aUMOECHCTBUS U
TEMIIEPATYPBI KUIIEHUS KUJIKOCTEM.

Tema 3. Acpecammusie cocmosanusn eeuecmea. Pazoevie nepexoobnl.

[TapooOpa3zoBanue u KoHAeHcanus. Vicnapenue v kumneHue. Y ieinpHasi TeroTa
napooOpa3oBaHusl.

HacpllieHHble 1 HeHachIeHHbIE TTapbl. KauecTBeHHAasi 3aBUCUMOCTD TUIOTHOCTHU U
JIaBJICHHS HACBIIIIEHHOTO Mapa OT TeMIepaTypbl, UX HE3ABUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JABJICHUS B
JKUJIKOCTH.

BnaxnocTth BO3yXa. AOCOIIOTHAS ¥ OTHOCUTEIIHbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnmuueckue u aMopgHbie Teaa. AHU30TPOIHS CBONCTB
KpucTasuioB. [lmaBnenre u kpucraum3anus. Y 1eJibHas TEIUIOTA IIaBJICHUS.
CyOnmnmanus.

Hedopmanuu tBEpAOTrO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacmupenne XKUAKOCTeN U TBEPBIX Tell, 00bEMHOE U JIMHEIHOE
pacupeHre. AHrapMOHHU3M TETUIOBBIX KOJIEOaHUHM YacTHUIl BEIIeCTBA KaK MPUYMHA
TEIJIOBOTO paCIIUPEeHHs Tell (Ha KaYECTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHEpTUH B (PA30BBIX MEPEXOIAX.

VYpaBHeHUE TEMIOBOTO OanaHca.



[ToBepxHnocTHOE HaTspKeHHE. Koa(hpuimeHT moBepXHOCTHOTO HATSIKEHHMS.
Kanunnspuslie sBnenus. JlapiieHue 1moJ MCKpUBIEHHON ITOBEPXHOCTHIO ) KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKHUC ITPOLCCChI: JKUIAKUC KPHUCTAJIbI,
COBPEMCHHBIC MaTCPHAJIbI.

JlemoHcTpanum.

TermoBoe pacmmpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHune cuiibl TOBEPXHOCTHOTO HATSAKEHUS.

OMNBITH C MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.

KanunnspHslie siBIeHHUS.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

CriocoObl M3MEpEeHUs BIAYKHOCTH.

HccnenoBanne HarpeBaHus U MUIABICHUS KPUCTAIIMYECKOTO BENIECTBA.
Buasl nepopmarmii.

Hab6mronenne mansix aedopmariui.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.
N3ydeHne 3aKOHOMEPHOCTEN UCTIAaPEHUS KUIKOCTEMN.

N3mepenue yaenpHON TEIIOThI IUIABICHUS JIbA.

N3yueHne CBONCTB HACBIILIEHHBIX TAPOB.

N3mepenne abCOIOTHOM BIAXHOCTH BO3AyXa M OLIEHKA MacChl MapoB B
MOMEIIECHUH.

N3mepenue ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.
N3mepenue moaynst FOHra.

HccnenoBanne 3aBUCUMOCTH Ae(OopMaIliii PE3MHOBOTO 00pasiia OT MPHIIOKEHHON
K HEMY CHJIBL.

Paznen 4. DnekTpouHaMUKA.



Tema 1. Dnexkrpuueckoe mole.

DIeKTpHu3anus TN U €€ MPOSBICHUS. DIEKTpUIECKUH 3apsia. Ba Buna
ANEKTPUYECKUX 3apsAA0B. [ [pOBONHUKH, TUAIEKTPUKHU U MTOIYTIPOBOJHUKH.
DeMEeHTapHbIA dJIEKTPUUECKUI 3apsil. 3aKOH COXPAHEHHUs DJIEKTPUIECKOTO
3apsiaa.

B3aumoneiictBue 3apsioB. Touednsie 3apsianl. 3akoH Kynona.
DnexkTpuueckoe 1noje. Ero aeiictBue Ha 3JIeKTpUUECKUE 3aPsIbl.

Hanpsox€aHocTh anexktpudeckoro noiis. [IpoOuslit 3apsa. JIlunum Hanpspk€HHOCTH
IEKTPUIECKOro nojst. OMHOPOIHOE HIIEKTPUUECKOE TOJIE.

[ToTeHITMANBHOCTD JCKTPOCTATHYECKOTO MOJIsI. Pa3HOCTh OTEHIIMAIOB U
HanpspkeHue. [loTeHnanpHas SHEPTUs 3aps/ia B 3JICKTPOCTATHYSCKOM ITTOJIC.
[ToTeHnuman snekTpocTaTudeckoro mosist. CBsi3b HAMPSHKEHHOCTH TOJISI K pa3HOCTH
MOTEHIIUAJIOB JJISl AJICKTPOCTATHIECKOTO MOJIs (KaK OJHOPOHOTO, TaK U
HEOJTHOPOIHOTO).

[IpyHIMT CyNIEPIIO3ULINN IIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsaa. [lone paBHomMepHO 3apsixeHHOM cdepsl. [lone
PaBHOMEPHO 3apsKEHHOT0 10 00bEMY mapa. [lone paBHOMEpHO 3apsHKEeHHOU
0eCKOHEUHOM TI0CKOCTU. KapTuHBI TMHUN HANIPSKEHHOCTH ATUX MOJEH U
DKBUIIOTCHIIMAIIBHBIX IOBEPXHOCTEH.

HpOBOI[HI/IKI/I B 3JICKTPOCTATHYCCKOM IIOJIC. YcnoBue PaBHOBCCHA 3apsAd0B.

I[I/IBJ'ICKTpI/IKI/I B JICKTPOCTATUYCCKOM I10JIC. I[I/IBJ'IGKTpI/I‘-ICCKaH IMPOHNUIACMOCTb
BCIICCTBA.

Konnencartop. D5eKTpOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTD INIOCKOTO
KOH/IEHCaTopa.

[TapainienbHOE coequHeHUE KOHAeHcaTopoB. [locinenoBarenbHOE COEIMHEHUE
KOHJ/ICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.
JIBMKEeHUE 3apsIKEHHOM YaCTHUILIbI B OJJHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHudyeckne ycTpoiucTBa U TEXHOJIOTHUECKHUE MTPOIIECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, DINEKTPOCTATHUECKAs 3alUTa, 3a3€MJICHHUE JIEKTPONPUOOPOB,
KOHJIeHCaTOphl, reHepaTtop Ban ne ['paada.

JemoHcTpannu.



Y CTpOUCTBO M MIPUHIUIT JEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSIAKECHHBIX [IAPUKOB.

DIIEKTPUUECKOE TI0JIE JBYX 3apSIAKECHHBIX IIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B 3IEKTPUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aIUTA.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA IMMOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTbD BJIGKTpOéMKOCTI/I IIJIOCKOI'O KOHACHCATOpa OT INIOIaIu IJIIaCTHH,
pacCTOAHUA MCIKAY HUMHU U IIHBJIGKTpH‘IGCKOﬁ IMPOHUIACMOCTH.

DHeprust MEKTPUIECKOTO TOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsiaka U pa3psaKa KOHACHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuit 3xcnepumenm, nadbopamopnsvie padomot, nPAKMUKYM.
OrneHka cuil B3aMMOJICHCTBHS 3aPSKEHHBIX TEJl.

HaOnroienuie npeBpamieHusi SHEPruu 3apssKeHHOTO KOHJIEHCATOPa B SHEPTHUIO
U3JIy4YEHUs CBETOANO/IA.

N3yuyenue npoTekaHus TOKa B LEMH, CoAepKallell KOHAeH caTop.

PaCHpe,Z[CHCHI/IG Pa3HOCTHU IMOTCHIIHAJIOB (HaHp}DKGHI/ISI) ITpH MOCJICAOBATCIIBHOM
COCANMHCHUU KOHACHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA YePE3 PESUCTOP.
Tewma 2. [IoCTOSIHHBIN 3JIEKTPUYECKHAN TOK.
Cwuta Toka. IIocTOAHHBIN TOK.

VYcnoBus Cy1ecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa. MICTOUHMKH TOKA.
Hanpsixenune U u 9J1C &.

3akoH Oma 1 yyacTka Lemu.

3H€KTpI/I‘-ICCKOC COIIPOTHUBJICHHUC. 3aBUCHUMOCTh COIIPOTUBIICHUA OAHOPOAHOTO
IMPOBOJHHUKA OT €TI0 JUIMHBI U IUIOIAaAN ITOIICPCYHOI0 CCYCHUS. Y aeabHOE
COIIPOTHUBIICHUC BCIICCTBA.

[TocnenoBaTenpHOE, NapalieNbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.
Pacuét pa3BeTBn€HHBIX nekTpuueckux nemnei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenna.

MOITHOCTB IEKTPUIECKOr0 TOKa. TerioBast MOIIIHOCTh, BBIJCIIIeMast Ha
pesucrope.

OJIC v BHyTpEeHHEE COMPOTUBIICHUE UCTOYHHKA TOKA. 3akKOH OMa [ MOJIHOM
(3aMKHYTOM) 35eKTpruYecKoi 1ienu. MouHocTh UCTOYHMKA ToKa. KopoTkoe
3aMBbIKaHHUE.

KOHI[CHC&TOp B IOCIIN ITIOCTOSIHHOI'O TOKA.

TexHn4yeckne yCTpoOMCTBA U TEXHOJIOTHYECKUE MTPOLECCHI: aMIIEPMETP, BOJIBTMETP,
peocTaT, CYETUHK AIEKTPUUECKON JHEPTUN.

JlemoHcTpanuu.
N3mepenune criibl TOKa U HAPSKEHUS.

I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH CHJIbI TOKA OT HAIIPAXKCHUA V1A PpE3UCTOPA, JIaMIIbl
HaKaJIMBaHWA U CBETOAMOAA.

3aBHCHUMOCTD COIIPOTHUBJICHUS HUIMHAPHUICCKHUX ITPOBOJAHUKOB OT JIJIMHBI,
IIomaax monepeyHoro CCUCHUA U MaTcpuala.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA OT COIIPOTUBIICHUS IPU IIOCTOSIHHOM
HaIpSKECHNUHU.

[Ipsimoe uzmepenue IJIC. KopoTkoe 3aMmbIkaHKe ralbBAHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

CrnocoObl coenHeHNsI ICTOYHUKOB Toka, D/IC GaTtapeil.

I/ICCHCILOBEIHI/IG Pa3HOCTH IMOTCHIUAJIOB MCKY ITOJIIOCAMU UCTOYHUKA TOKA OT
CHJIBI TOKa B IICIIN.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPaKmMuKym.
HccenenoBanne CMENIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne yaenbsHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccnenoBanye 3aBUCHMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIJAMITbl HAKAJIUBAHUS.
VYBenuueHnue npejaena u3MepeHus aMmnepmerpa (BoJbTMETPa).

N3mepenne 5/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Uccnenosanue 3aBucuMocty 3/]C raibBaHUYECKOT0 AJIEMEHTa OT BPEMEHU IIPU
KOPOTKOM 3aMbIKaHUU.



I/ICCJ'IC,Z[OBaHI/Ie Pa3HOCTH IMOTCHIHNAJIOB MCKY ITOJIIOCAMH UCTOYHHUKA TOKA OT
CHJIBI TOKa B IICIIN.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.
Tema 3. Toku B pa3iuyHbIX Cpeaax.

DneKTpuyecKas MpOBOAUMOCTb PA3JIMUHbBIX BEUIECTB. DIEKTPOHHAs
MIPOBOJAUMOCTB TBEPIBIX METAILIOB. 3aBUCUMOCThH COIIPOTUBIICHUSI METAJIJIOB OT
temnepatrypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs! U MPUMECHAs MPOBOJAUMOCTD MOIYIIPOBOIHUKOB.
CaoiictBa p—n-niepexoza. [1oaynpoBoAHUKOBBIE PUOOPHI.

DNEKTPUYECKUN TOK B DJIEKTPOJIUTAX. DIICKTPOJIUTUYECKAS TUCCOLIAALIMS.
Onektponus. 3akonsl Dapajnes 15 ANEKTPOIH3a.

DnexkTpudeckuil TOK B razax. CaMOCTOATENbHBII U HECAMOCTOSTENbHBINA pa3psi.
PaznuuHble THIIBI CAMOCTOATENBHOTO pa3pana. Monnus. [Lnazma.

TexHu4yeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: Ta30Pa3psIHbIC JTAMIIBI,
AJIEKTPOHHO-JIy4eBasi TpyOKa, MOJIyIPOBOJHUKOBBIE TPUOOPHI: 01, TPAHIUCTOP,
¢doToano, CBETOANO, FAJIbBAHNUKA, papUHUPOBAHUE ME]U, BBIIIJIAaBKA ATFOMUHMS,
JIEKTPOHHAs MUKPOCKOIIHS.

JlemoHCcTpanum.

3aBUCUMOCTh COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbl anekTponn3a Papazes.

HckpoBoii paspsi ¥ MPOBOJAUMOCTD BO3yXa.

CpaBHEHME MTPOBOJIUMOCTH METAJIIOB ¥ TTOJTYIPOBOJHUKOB.
OIHOCTOPOHHSISI TPOBOJAUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.
Habnronenue a5ekTposusa.

N3mepenue 3apsaa OqHOBAIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COTIPOTUBJIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

Cusatue BOHLT-&MHGpHOﬁ XAPAKTCPUCTHUKH AUOOA.



DU3NYECKUN IPAKTUKYM.

Cnioco0Ob1 n3Mepenus (U3NYECKUX BEIMUYHUH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX UBMEPUTENTBHBIX MPUOOPOB U KOMITBIOTEPHBIX TATYUKOBBIX CUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE TOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIUYHH.
OueHka rpaHull MOrpenIHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI, UCCIIETOBAHUM 3aBUCUMOCTEN (DHU3UUECKUX
BEJIMYMH, MPOBEPKA MPEITIOKEHHBIX TUTIOTE3 (BBIOOP U3 pabOT, ONKMCAHHBIX B
TEMaTUYECKUX pa3jiesiax « Y UeHUYECKU SKCIIEPUMEHT, JabopaTOpHbIE paboTHI,
MPAKTUKYM ).

MexnpenMeTHsIe CBS3H.

N3yuenue kypca Qu3uku yriyOon€HHOro ypoBHs B 10 Kjacce OCylIecTBISETCS C
y4ETOM COZIEpKATEIbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMu MaTEMaTUKH,
OMOIOruH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mesricnpeomemnble nOHAMUA, CEA3AHHbBIE C U3YUCHUEM MEMO008 HAYYHO20
NO3HAaHUA: SBICHUE, HAYYHBIA (PaKT, TUTIOTE3a, (PU3MUECKas BEIMYUHA, 3aKOH,
Teopusi, HAOII0ICHUE, SKCIIEPUMEHT, MOJICIMPOBaHUE, MOJIC)Ib, U3MEPEHHUE,
MOTPENTHOCTH U3MEPECHUM, N3MEPUTEITLHBIE TPUOOPHI, UG POBast TabopaTOpHsl.

Mamemamuxa: penieHue CUCTEMbl ypaBHeHUH. JInHeliHas QyHkus, napadona,
runepOoia, ux rpaduku U CBOKMCTBA. TPUrOHOMETpUUYECKHE (PYHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
BekTopbl ¥ UX IPOEKIMU HA OCH KOOPJNHAT, CIIOKEHUE BEKTOPOB.

buonozusa: mexanndeckoe JBIKCHUE B )KUBOU mpupoae, 1uddy3us, ocMoc,
TEITIO0OMEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsA3HEHUE OKPY KAIOIIEH CPEeIbl,
YTHIIA3AIUs OMOOPTaHMYECKOTO TOTUTMBA JJISI BRIPAOOTKH «TEIJIOBOI» U
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE U KAMILUISIPHBIC SBJIICHUSI B TIPUPOJIC,
AIIEKTPUUECKUE SIBJICHUS B )KHMBOU MPUPOIC.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJIIpHAs Macca, MOJIy4YeHHe HAHOMATEepPUaJoB, TEIJIOBbIE CBOMCTBA
TBEPIBIX TEJ, KUIAKOCTEH U ra30B, KUIKUE KPUCTAIUIbI, DJIEKTPUUECKHUE CBOWCTBA
METaJIOB, JIEKTPOIUTHYECKAS AUCCOLUALINS, TATbBAHUKA, SJIEKTPOHHAS
MHUKPOCKOTIHSI.

T'eocpaghus: BnaxxHOCTh BO3LyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHuE ABUKEHUN C HCIOJIb30BAHMEM MEXAHU3MOB, YUET
CYXOr'0 U KUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIHMH (KPOHIIITEHH,



peméryaTbie KOHCTPYKIIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXAHUKH B
TE€XHUKE (TMPOCKOI, BOJIOMET U JAPYTHE), ABUTrATE]Ib BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, ObITOBOM XOJOJAUIBHUK, KOHIULIMOHEDP, TEXHOJIOTMH MTOTYYEHUS
COBPEMEHHBIX MAaTE€PHAJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHUE JIEKTPONPHUOOPOB, ra3opa3psiaAHbIe
JIaMIIbl, TOJIYIIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Paznen 4. DnekTpoauHaMuKa.
Tema 4. MarauTtHoe 1oJIe.

B3aumonericTBre TOCTOSTHHBIX MATHUTOB U ITPOBOJHUKOB C TOKOM. MarauTHoe
nose. Bexrop MarHuTHOW MHAYKUMH. [IpUHIUIT CynIeprno3uLIMi MarHUTHBIX TIOJIEH.
JIMHMKY MarHUTHOW WHIYKLIHH.

MarauTHoe 1oJie MPOBOIHUKA C TOKOM (IIPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrnepa, €€ HarpaBJIE€HUE U MOJYJIb.

Cuna Jlopenna, €€ HanpaBJICHUE U MOJIyJIb. [[BH>KEHHE 3apsyKEHHOW YaCTUIIHI B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHia.

MarsurtHoe€ 1oJe B BCIICCTBC. q)eppOMaFHGTI/IKI/I, Imapa- 1 [MaMaraCTuKu.

TexHu4yeckne ycTponCTBa U TEXHOJIOTHYECKHUE ITPOLIECCHI: IPUMEHEHHE
IIOCTOSIHHBIX MarHUTOB, JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AIEKTPOJABUTATEND SIKOOH, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHULI.

JemoHcTpanuu.

KapTI/IHa JIMHUU HWHAYKIOOUHW MAaroHuTHOT'O ITOJIA ITIOJIOCOBOI'O U HO,Z[KOBOO6p33HOFO
IIOCTOAHHBIX MAaIrHHUTOB.

Kaprrna nuHMA MarHMTHOW MHYKIIUH TIOJI JUIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO IMPOBOIHUKA, KATYIIKU C TOKOM.

B3anmopencTBue 1ByX NPOBOJHUKOB C TOKOM.
Cuna Amnepa.
JevictBue cuibl JIOpeHI1a Ha HOHBI AJIEKTPOJIUTA.

Ha6J'IIOI[eHI/Ie ABUIKCHUS ITyYKa 3JICKTPOHOB B MAIrHUTHOM II0JIC.



[TpuHIIUT AEUCTBUS IEKTPOU3ZMEPUTETHLHOTO TPHOOPA MATHUTORICKTPUIECKON
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomol, npaKmuKym.
HccnenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MArHUTOB.

HccnenoBanne cBOMCTB eppOMArHeTUKOB.

HccenenoBanne 1eMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenne cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.
Tema 5. DnekTpoMarHuTHAsE HHIYKIIHSL.

SIBreHne 351eKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpAa MarHUTHOM MHyKIIVH.
O/JC nnaykunn. 3akoH dJeKTpoMaruHuTHOW nHAyKumn Papanes. Buxpesoe
anekTpuueckoe mnoje. Toku Dyko.

O/J1C uHAYKUMH B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJJHOM MarHUTHOM TIOJIE.
IIpaBuno Jlenua.

NunykTtuBHOCTH. KaTylika MHIYKTUBHOCTH B IIEMH MMOCTOSIHHOT'O TOKA. SIBIIeHME
camonHaykuuu. JJC caMOMHIyKIUY.

DHeprus MarHUTHOTO TIOJISI KATYIITKHA C TOKOM.
DIEeKTPOMArHUTHOE TOJIE.

TexHuueckue ycTpoicTBa U TEXHOJIOTUUECKUE MPOLIECCHI: MHAYKIIMOHHAS I€Yb,
COJICHOWU/I, 3allUTa OT 3JEKTPU3ALUHU TEJ IPU ABUKEHUHU B MATHUTHOM T0JIE
3emun.

JlemoHcTpanuu.
HaGmronenue siBieHus 3JeKTPOMarHUTHOM WHTYKITUH.

UccnenoBanune 3aBucuMoctd DJ{C MHIYKIMH OT CKOPOCTH MU3MEHEHHUS
MAarHUTHOTO MOTOKA.

IIpaBuiio Jlenna.
[Tamenre MmarauTa B aJlOMUHUEBOU (MeIHON) TpyOe.

SIBieHHE CaMOMHIYKIIUH.



UccnenoBanune 3apucumMocty IJ[C caMOMHIIYKIIMM OT CKOPOCTH U3MEHEHUS CUJIBI
TOKA B LICTIN.

Yuenuueckuit 3xcnepumenm, nabopamophsie padbonovl, NPAKMUKYM.
HccnenoBanue sIBICHUS 3JICKTPOMArHUTHOW WHTYKITHH.

OmnpeneneHue HHIYKIIMA BUXPEBOT'O MArHUTHOTO TIOJIS.
HccnenoBanue sIBICHUS CAMOWHTYKITHH.

COopka MoJIeTH SJIEKTPOMarHUTHOTO TeHepaTopa.

Pasznen 5. KoneOanus u BOJHEL

Tema 1. Mexannueckue KojicOaHus.

KonebarenpHas cuctema. CBOOOIHBIE KOJIEOAHUS.

["apmonunyeckue konedanus. Kunematnyeckoe M1 JMHAMHYECKOE ONTMCAHUE.
DHepreTHuecKoe ONUcaHue (3aKOH COXpaHEHUsI MEXaHU4eCcKOi 3Heprun). BeiBoj
JUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUN U3 UX IHEPTreTUYECKOTO U
KMHEMaTHU4eCKOTO OMUCAHMUS.

Awmruutyaa u (asza konebanuii. CBsi3b aMIUTUTYAbI KOJICOAHUI UCXOAHON
BEJTMYMHBI C aMIUTUTYIaMU KOJIeOaHH €€ CKOPOCTH B YCKOPEHHUSI.

[Tepuon n wactora konebanwmii. [Teprnom MambIx CBOOOIHBIX KOJIeOaHUH
MaTeMaTU4ecKoro MasiTHUka. [lepuoa cBOOOIHBIX KOIEOAHUMN TPYKUHHOTO
MasiTHUKA.

[TonsiTHE 0 3aTyxaromux KoJieOaHUsAX. BeIHYKIeHHbIe KosleOanus. Pe3oHaHc.
Pe3onaHcHas kpuBas. BiusHUe 3aTyxaHus Ha BUJ pe30HAHCHOW KPHUBOM.
ABTOKOJIEOAHUS.

TexHudyeckne ycTporuCcTBa U TEXHOJIOTHUYECKUE IIPOLIECCHI: METPOHOM, Yachl,
KayeJsu, My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

JemoHcTpanuu.
3amnuch K0jae0aTeIbHOro ABMKCHUSL.

Hab6mronenune He3aBUCUMOCTH TIEPHOJIa MaJIbIX KoieOaHuii rpy3a Ha HUTU OT
AMILUINATY JIBL.

HccnenoBanre 3aTyXaroIKX KOJIeOaHU U 3aBUCUMOCTH IEpUoaa CBOOOIHBIX
KOJIEOAHHI OT COMPOTUBIICHUS.



HccnenoBanne konebaHuii Tpy3a Ha MACCUBHOMW MIPYKUHE C TENbI0 (DOPMHUPOBAHUS
MpeACTaBICHUM 00 UaeanbHON MOACIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHECHMS YHEPTUU MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.
HccnenoBanre BBIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

Yuenuueckuit 3xcnepumenm, nabopamopnsvie padomot, RPAKMUKYM.

N3mepenune nepuoia cBOOOIHBIX KOJIEOAHUN HUTSHOTO U HPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBUXKEHHUSA TeJla B XOJI€ KOJeOaHUN Ha yIPYyTroM MOJABECE.
N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUH B IPYKHHHOM MAasITHHKE.

UccnenoBanrie yObIBaHMS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUA.
HccnenoBanrie BIHYKICHHBIX KOJIEOAHUN.

Tema 2. DnekTpoMarHuTHbIC KOJICOAHMS.

Konebarenbubiit KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIE€OAHUS B
uealbHOM KoJjiebaTelbHOM KOHType. Popmyrna Tomcona. CBsI3b aMILTUTY 1Bl
3apsija KOHAEHcaTopa ¢ aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3akoH COXpaHCHHUA SHCPIruu B UACAJIbHOM KoJIc0aTeIIbHOM KOHTYPC.

3aTyxaroIue AIeKTPOMarHuTHhIE KojieOanus. BeIHYK/IeHHBIC 2JIEKTPOMarHuTHHIS
KOJIcOaHus.

[IepemeHnHBIN TOK. MOIIHOCTH MEPEMEHHOT0 TOKA. AMIUIMTYHOE U JEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIPSDKEHMS IPU Pa3aIuvyHON (hopMe 3aBUCUMOCTH
IIEPEMEHHOT0O TOKA OT BPEMEHH.

CunycouanbHbli IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOP U KaTyIIIKa
WHIYKTUBHOCTH B LIETIM CUHYCOUIAJIBHOTO MEPEMEHHOI0 TOKA. P€30HaHC TOKOB.
Pe3onaHc HanpsiKeHUN.

Wneanbusiii Tpanchopmarop. [Ipon3BoacTBo, nepenava u notpedaecHue
AIEKTPUYECKON IHEPTUU.

DKOJOTMYECKUE PUCKU TIPU MTPOU3BOJICTBE ANEKTPpOIHEprun. Kynerypa
WCTIOJIB30BAHUSA JIEKTPOIHEPTUU B TOBCETHEBHOM )KU3HMU.



TexHuueckne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
TEHEPATOp MEPEMEHHOIO TOKA, JINHUU 3JIEKTponepeaay.

JemoHcTpannu.
CB0OOIHBIE JIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpA.

OcuIorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIeOaHUi.

['enepaTop He3aTyXarOLIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopensb 3JIeKTpOMarHuTHOIO Te€HEpaTopa.

BriHykeHHbIE CHHYCOUIaIbHbIE KOJIEOaHMsL.

Pesucrop, kaTyika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENM IEPEMEHHOIO TOKA.

Pe3onaHC npu nociaen0BaTebHOM COEMHEHUH PE3UCTOPA, KaTyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

YeTpoiicTBO M IPUHITUI AEUCTBUS TpaHcpopmaTopa.

Mojenb TMHUYU 3IEKTPOoNeEpPENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.
Nzyuenue Tpanchopmaropa.

HccnenoBanre nepeMeHHOr0 TOKa 4epe3 Mocae0BaTeNIbHO COeIMHEHHbIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HaO0nroienue 351eKTpOMarHiTHOTO PE30HaHCA.
UccnenoBanrie pabOThl HCTOUHUKOB CBETA B 1EIU EPEMEHHOTO TOKA.
Tema 3. MexaHudeckue v 3JIEKTPOMArHUTHBIC BOJIHBI.

Mexanunyeckue BOJIHBL, YCIOBHS UX pactpocTtpaneHus. [lonepeynsie u
MIPOAOJIBHBIE BOJHEL. [lepro, CKOPOCTh PaCpOCTPAHEHUS U JJIMHA BOJIHBL.
CBolicTBa MEXaHUYECKHUX BOJIH: OTPaXCHHE, MPEIOMIICHNEe, HUHTEPPEPECHITHS U

nudpaKims.
3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
[IIymoBOe 3arps3HEHUE OKPYKAIOLIEH Cpeibl.

DNEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3JIYUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anMmHas opueHTalus BEKTOPOB B AJIEKTPOMArHuTHOW BOJIHE.



CBolicTBa SJIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, IPEITIOMIICHHE, TTOJISIpU3aIus,
uHTephEpeHI U TUu(paKIus.

[ITkana 371eKTpOMAarHUTHBIX BOJIH. [[prMeHEHNE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIUIIBI paAUOCBS3U U TENEBUACHUS. Pagnonokanus.
DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CPEbl.

TexHu4yeckne yCTpoOMCTBA U MMPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
YJIBTPAa3BYKOBasl TUarHOCTUKA B TEXHUKE U MEAULIMHE.

JlemoHcTpanuu.

OO0pazoBaHue U pacpOCTPaHEHHUE NMONEPEYHBIX U MTPOJOJIBHBIX BOJIH.
Koneomromeecs Te€10 Kak ICTOYHHK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HaGmronenue orpakeHus: U NpeJoMIICHUSI MEXaHUYECKHUX BOJIH.
Hab6monenune narepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.
AKyCTHYECKHI pE30HAaHC.

CBoliCcTBa ynbTpa3ByKa U €ro IPUMEHEHUE.

HaGmroneHue cBsA3M rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYI0H U 9aCTOTOM
KOJICOaHMIA.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpayKeHUE, TTPEIOMIICHHE,
noJyisipu3anys, tudpaxius, tHTEpPepeHIns.

O6Hapy:xeHue uH(PpaKpacHOTO U yIbTPAPUOIETOBOTO UBITYUEHUH.
Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.
N3yuyenue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.
Tema 4. OnTuka.

IIpsamonuHerHOe pacpoOCTpaHEeHUE CBETa B OJHOPOAHOM cpene. JIyu ceera.
ToueuyHbIii HICTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHusl cBeTa. [locTpoenue nzoOpaxeHuil B
iockoM 3epkane. Cepuueckue 3epkana.



[Ipenomnenue cBera. 3aKOHBI IPEIIOMIICHUS CBETa. AOCOTIOTHBIN TTOKA3aTeIh
npenomiieHusi. OTHOCUTENbHBIN MTOKa3aTeNb MpeaoMiieHus. [IoCTOSTHCTBO YaCTOTHI
CBETa U COOTHOUIECHHE JJIMH BOJIH IPHU MEPEX0JI€ MOHOXPOMATUYECKOTO CBETA
4yepe3 IPaHully paszena AByX ONTUYECKUX CPENl.

Xop nydeit B nmpusme. Jucnepcus cBera. CiioxxkHblii cocTaB O6enoro ceera. L{ser.

[TonHoe BHyTpeHHee oTpakenue. [IpeaenbHbIil yroy noaHoro BHyTPEHHETO
OTpaXEHUSI.

Cobuparomue 1 paccenBaromiye auH3bl. ToHkas nH3a. POKYCHOE pacCTOSTHUE U
ONTUYECKas CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PacCTOSIHUSI TOHKOU
c(hepuueCcKOil IMH3bI OT €€ TEOMETPUN U OTHOCUTEIBHOTO TTOKA3aTeNs
MIPEJIOMJICHHUS.

dopmysia TOHKOU JIMH3BL. Y BEJIMYCHUE, 1aBAEMOE JIMH30M.

Xon syya, TpOIIEAIIEro JIMH3Y MO/ TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. [locTpoenne n3o0pakxeHnil TOUYKU U OTPE3Ka MPsIMOiL B
COOMpAIOIUX W PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Onrtuueckue nmpudopsl. Pazpemaromnias cnocoOHOCTh. ['11a3 kak onTuyeckas
cucTeMa.

HpelIC.HBI IMPUMCHHUMOCTHU FCOMGTpH‘ICCKOfI OIITHUKH.

Bonnosas ontuka. Matepdepennus ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHS
HaAOJIIOICHHUS] MAKCUMYMOB U MUHUMYMOB B UHTEPHEPEHIITMOHHON KapTHUHE OT
JIBYX KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsI kitaccuuecknx nHTephepeHITMOHHBIX
CXEM.

HMudpakuus ceeta. udpakuronnas pemérka. Y clioBue HaOI0ASHUS TJIaBHbBIX
MaKCHUMYMOB IpY NaJ€HUH MOHOXPOMAaTUYECKOTO CBETA Ha AUPPAKIUOHHYIO
PELIETKY.

Honﬂpmaum{ CBCTa.

TexHnueckue ycTpolcTBa U TEXHOJIOTHYECKHE MPOLECCHI: OYKH, JIyIa, HEPUCKOII,
doToamnmapat, MUKPOCKOTI, MPOSKIIMOHHBIN armapar, TPOCBETICHUE ONITHKH,
BOJIOKOHHAsI ONITHKA, TU(PpaKkIIMOHHAs peréTKa.

JemoHcTpanuu.
3aKOHBI OTPAKEHUS CBETA.

I/ICCJ'IG,Z[OBaHI/Ie IMPCIIOMJICHHUS CBCTA.



HaOnroienrie mojIHOro BHYTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanne Xxo1a CBETOBBIX ITyYKOB Ye€PE3 MIIOCKONAPAIIIENIbHYIO IUIACTUHY U
IpU3MY.

UccnenoBanrie CBONCTB U300paKEHUI B JIMH3AX.

Mojenyu MUKpPOCKOIIA, TEJIECKOIA.

Habmronerne naTepdepeHIny CBETA.

Hao0roienne nBeToB TOHKHUX IIJIEHOK.

HabGmonenne nudpakiuu cBera.

N3yuyenue nudppakiinOHHON PEIIETKY.

Habmonenrne nudpakiimOHHOTO CIIESKTPA.

HaOnronenue aucnepcuu cBera.

HaGmronenue nonspusanuu CBeTa.

[TpumeHeHue NoaAPOUI0B I U3YUEHUS] MEXaHUYECKUX HANPSKECHUM.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKMUKYM.
N3mepenue nokazaresns npeaoMieHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO PAacCTOSHUS OT BEIeCTBa (Ha mpuMepe
KUJKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHHS paCCEUBAIOIINX JIUH3.

[Tomyyenmne n300pakeHust B CUCTEME U3 TIOCKOTO 3epKaJia U JTMH3HI.
[TorydueHune n300pakeHUsI B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNECKOMMYECKUX CHCTEM.

Hab6monenune nudpakimm, nHTepdEepeHIIng U MOIIPU3AINH CBETA.
N3yuenune moaspusamnuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JTUAJICKTPHUKA.
N3yuenne nHTEpPEPEeHINH JTa3ePHOTO U3TyICHHSI Ha IBYX IIETISAX.
Habmtoenue nucnepcuu.

Hab6mronenne u uccienopanue qudpaKkiimoOHHOTO CIIEKTpa.

N3mMepenune IiMHbI CBETOBOW BOJIHBI.



[Tomy4yenue ciekTpa U3IydeHUs: CBETOAMO 1A TP MOMOIIH TU(PPaKITMOHHON
PELIETKMU.

Paznen 6. OcHOBBI crieMaIbHON TEOPUHA OTHOCUTEIBHOCTH.

FpaHI/IIIBI IMPUMCHUMOCTH KJIAaCCUYECKOM MEXaHUKHU. HOCTy.]'IaTBI CHGHH&HBHOﬁ
TCOPHUH OTHOCHUTCIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTEepBal. [IpeobpazoBanus Jlopenna. YcioBue
NPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U
COKpAILICHUE JIJIMHBI.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b MacchI C 3HCpFH€I>i U UMITYyJIbCOM peﬂﬂTHBHCTCKOﬁ HqaCTHUILBI. 9Hepr1/151
IIOKOAI.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUECKHUE TTPOLECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTENH 3APSIKEHHBIX YACTHII.

VY4yeHn4ecKuil IKCIIEpUMEHT, JIa0OpaTOPHbIE PAOOTHI, IPAKTUKYM.

OnpeneneHue UMITYJIbCa U SHEPTUU PEISITUBUCTCKUX YacTHI (110 ¢oTorpadusim
TPEKOB 3aPSKEHHBIX YACTHUI] B MArHUTHOM I10JI€).

Paznen 7. KBanToBas ¢usuka.
Tema 1. KopnyCkyJIspHO-BOJIHOBOM Jyanu3M.

PaBHOBeCHOE TEIIOBOE U3NydeHUe (M3JIydeHrue abCoOTHO YEPHOTO Tea). 3aKOH
cMmenienus Buna. [ unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTUsi U UMITYJIbC (POTOHA.

doroaddext. OnbiTe A. I'. CTonerosa. 3akonsl hoTodPdexra. YpaBHEeHHE
OunmTenHa 1 Gorodddekra. «KpacHas rpanuia» dhotodaddexra.

JlaBneHue cBeta (B Y4aCTHOCTH, JaBJICHHE CBETA Ha a0COFOTHO MOTJIOIIAOIIYTO U
a0CoJIIOTHO OTpaxarolnyo nosepxHocts). Onbitel I1. H. Jlebenena.

BousiHoBbIe cBolicTBa yacTull. Bosnnsel ne bponns. [Invuna BonnHsl ne bpouis u
pa3Mepbl 001aCTH JIOKAIU3aluy ABIKYIelcs yacTulipl. KopmyckysipHo-
BOJIHOBOM yanu3M. J(udpakiuys 31eKTpOHOB Ha KPUCTAILIAX.

Crnenuduka n3mepennii B MuKpomupe. COOTHOIIEHUST HEOTPEIeIEHHOCTEH
I'eitzenbepra.



TexHuueckue yCTpoucTBa U TEXHOJIOTHUECKHE MPOIIECCHI: CTIEKTPOMETD,
dboTOodIEMEHT, POTOAATIHK, TYHHEITBHBIM MHUKPOCKOII, COJTHEUHAs OaTapes,
CBETOJHO/I.

JemoHcTpanuu.
dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeNTHET0 (GoToddekra.

HccnenoBanne 3aBUCUMOCTH CONPOTHUBJICHUS TTOTYITPOBOJHUKOB OT
OCBENIEHHOCTH.

CBeToaunon.

Conneunas Oartapesi.

Y4eHn4ecKuil IKCIIepUMEHT, JIa00paTOPHBIE PAOOTHI, MPAKTUKYM.
HccnenoBanue poTopesucropa.

N3mepenune nocrosinuoi [1nanka Ha ocHOBe uccnenoBanus GoTodddexra.
HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA Y€pPEe3 CBETOMO/ OT HANPSKEHHUS.
Tema 2. ®uznka aToma.

OmnBITHI 110 UCCIEAOBAHUIO CTPOEHUS aToMa. [lnanerapHas Moiens atoma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u norioiieHrue (GOTOHOB MPU NEPEXOe aToMa ¢
OJTHOTO YPOBHS SHEPTUH HA JPYTOH.

Buapl ciektpoB. CrieKTp YpOBHEM 3HEPrUM aTOMa BOJIOPO/A.
CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TeXHUYEeCKHe yCTPOMCTBA U TEXHOJIOTUUYECKUE MPOLECCHI: CIIEKTPAIbHBIN aHAIU3
(cexTpocKoI), 1a3ep, KBAHTOBbIN KOMIIBIOTED.

JlemoHCcTpanuu.

Mopens onbita Pezepdopna.

HaGnronenue TnHeHyaThIX CIEKTPOB.

YCTpONCTBO U IEUCTBUE CUETUYNKA HOHU3UPYIOIINX YACTHILI.
OrnpeneneHue JIMHBI BOJHBI JJA3€PHOTO U3TYUYEHUS.

Yuenuueckuit 3xcnepumenm, nadopamopHsie padomol, RPAKMUKYM.



HaOnroienue IMHE4aToro CuekTpa.

HccnenoBanue criekTpa pa3pekKeHHOTO aTOMapHOT0 BOOPOa U U3MEPEHHE
noctosiHHoM Pundepra.

Tema 3. dusuka aTOMHOTO AApa U OJIEMCHTAPHBIX YaCTHII.

Hyxnonnas monens siapa ['eitzen0epra—Banenxo. 3apsia sapa. MaccoBoe 4uciio
sapa. U30Torbl.

PagnoaktuBHOCTh. Anb(ha-pacmaj. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma.
I'amma-uznyuyenue.

3aKOH paJIMOAaKTUBHOIO pacmaaa. PagroakTuBHbIE M30TONBI B Iipupoae. CBoMCTBA
MOHU3UPYIOUIET0 U3TyYeHUsl. BiusiHue paluOaKTUBHOCTH HA YKUBbIE OPTraHU3MBbI.
EcrectBennsiit ¢hon uznydenus. Jozumerpus.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledekT maccsl siapa.

SAnepusie peakiuu. [enenue u cuntes saep. Anepusie peakropsl. [Ipobiaembl
YIIPaBISIEMOTO TEPMOSIAEPHOTO CUHTE3A. DKOJIOTHYECKUE ACTIEKThI Pa3BUTHS
AJIEPHON DHEPTIETUKH.

MGTO}]BI perucTpanm U UCCIICAO0BAHUA DJICMCHTAPHBIX YaCTHII.

DyHIaMEeHTaJIbHBIE B3aUMOJICMCTBUS. bapruOHbI, ME30HBI U JICHTOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-riitooHHast MOJIENb aIpOHOB.

®dusuka 3a npenenamu CrangapTHo Moaenu. TEMHas MaTepust U TEMHAsK YHEPTUs.
EauHcTBO QPU3nyeckoil KapTUHBI MUPA.

TexHuueckue ycTpocTBa U TEXHOJIOTHUECKHE MPOIECCHI: I03UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, TepMOSIEPHBINA peakTop, aToMHasi 6oM0a,
MarHUTHO-PE30HAHCHAsE ToMorpadusi.

Yuenuueckuit 3xcnepumenm, nadopamopnvie padomot, nPaKmMuKym.
HccnenoBanre TPEKOB YacTUll (M0 TOTOBBIM (oTOrpadusim).
HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.
N3yuenue noriouieHust 0eTa-4yacTl] aTFOMUHUEM.

Paznen 8. DneMeHTHI aCTpPOHOMUH U ACTPODHU3HKH.

Oransl pa3BuTUsA acTpoHOMUH. [IpuKknagHOe 1 MUPOBO33PEHUECKOE 3HAUYECHHE
acTpoHOMUH. [[pUMEHUMOCTD 3aKOHOB (PU3HUKU JJI1 OOBSICHEHUS IPUPOJIBI
KOCMUYECKHX 0OBEKTOB.



Merozasl acTpoHOMUYECKUX UccienoBaHuil. COBpeMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 38€31H0T0 HebOa. Co3Be3aus, ipKkue 3BE3/1bl, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.
ComHeuHast cucreMa.
Connie. ConmHeunasi akTuBHOCTb. MIcTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, X OCHOBHBIC XapaKTePUCTUKH. JnarpaMma «CieKTpaibHbIN KJacc —
CBETHUMOCTEY». 3BE3/IbI TJIABHOM IOCJICIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY JIJIs 3BE3]1 IJIaBHOU MOCIE0BATEILHOCTU. BHYTpeHHEE CTpOeHHE
3BE€311. COBpEMEHHBIE MTPEACTABICHUSI O MPOUCXOXKICHUH U 3BoJItOIMK CoJIHIIA U
3BE3. DTaNbl JKU3HU 3BE3.

Mieunsiii [TyTs — Hama 'anaktuka. [lonoxenue u apuxkenue CoyHIA B
INanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B A/1pax
TraJIaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa606ma. Pa3oeranue rajakTuk.
Teopust bonbmoro B3peiBa. PenukroBoe nsiyyeHue.

Macmrabnas ctpyktypa Beenennoil. Metaranaktuka.
Hepewménnblie npo6iieMbl aCTPOHOMUH.
YyeHnuyeckue HaOIIOCHMUSL.

HabGmnronenus 38€3q4H0ro HeO0a HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHHEM
KOMIIBIOTEPHBIX MPUIIOKEHUN IJIs1 OTIPEeNICHUS TIOJI0KEHUSI HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO /1aTy: OCHOBHBIE Co3Be3/Iusi CeBEpHOTO MONyIIApUs U SIPKHE

3BE3 B

HabGmronenus B Teneckon JIyHbl, MIIaHET, TYMAHHOCTEH M 3BE3THBIX CKOIIJICHUH.
PU3NYECKUN PAKTUKYM.

Crioco0b1 m3MepeHus (PU3NIECKUX BEIMYMH C UCTIOJIH30BAHUEM aHATOTOBBIX U
U(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMITBIOTEPHBIX TATYUKOBBIX CUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE TOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIUYMH.
OueHka rpanuil MOrpenIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI, UCCIIETOBAHUM 3aBUCUMOCTEN (PHU3MUECKUX
BEJIMYMH, MPOBEPKA MPEATIOKEHHBIX TUIIOTE3 (BBIOOP U3 pabOT, ONKMCAHHBIX B
TEMaTUYECKUX pa3fiesiax « Y UeHUYECKU SKCIIEPUMEHT, JabopaTOpHbIe paboThI,
MPAKTHUKYM ).



Oo6o0maroriee TOBTOPEHUE.

O0600uIeHne U cucTeMaTH3alus COIepKaHUs pa3esioB Kypca «MexaHuKay,
«MomnekynspHas GU3MKa U TEPMOJMHAMUKAY, «DIEKTpoIuHaMuKay, «Konebanus
Y BOJIHBI, «OCHOBBI CIIEIIMATIBLHON TEOPUU OTHOCUTEILHOCTY, «KBaHTOBas
buzukay, « IeMEHThI ACTPOHOMUU U ACTPODUIUKIY.

Ponb ¢puzuku 1 acCTpOHOMHH B 9KOHOMUYECKOU, TEXHOJIOTUYECKOM, COLIUATBLHOMN U
ATUYECKON cepax AesITENbHOCTH YeJI0BEKa, POJIb U MECTO (DM3HKU U aCTPOHOMUU
B COBPEMEHHOM HayYHOW KapTUHE MUPA, 3HAYCHHUE OMUCATEIILHOM,
CUCTEMATU3UPYIOIIEH, 00BICHUTEIHHONU U TPOTHOCTHYECKOU (PYHKITHI
(bu3nYecKoil Teopur, poiib (HU3NIECKON TEOPUHU B (HOPMHUPOBAHUU TTPEACTABICHHUM
o (pusmyeckoit KapTUHE MUPA, MECTO (PU3HUECKON KApTUHBI MUPA B OOIIEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O PUPO/IE.

MexnupeamMeTHbIE CBA3H.

Nzydenne kypca Gu3uku yriryon€HHOro ypoBHS B 11 Kitacce oCyIecTBisieTcs ¢
y4ETOM COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3EH C KypcaMu MaTEMaTUKH,
Ouonoruu, XuMuH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbBLE C U3YYEHUEM MEMOO08 HAYUHO20
nO3HaHUA: SABICHUE, HAYUYHBIA (PaKT, rUNOTE3a, (PU3nUecKas BeJIMUYUHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1abopaTopus.

Mamemamuka: perieHnue CUCTEMbIl YpaBHEHHA. TpUTOHOMETpUYIECKUE (PYHKITHH:
CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekToph! 1 MX IPOEKITMU HA OCU KOOPJIUHAT, CIOXKEHUE BEeKTOpOB. [IponsBoiHbIe
aneMeHTapHbIX QyHkiui. [IpusHaku mogo0ust TPEyroJbHUKOB, OMIPEIeIICHNE
TUTOMIAM TUIOCKUX (Uryp u o0bEMa Te.

buonozusa: snexTpudecKkue sIBICHUS B AKUBOU NPUPOJIE, KOJIEOATENbHbBIE IBUKEHUS
B KUBOU IPHUPOJIE, IKOJOTUUECKHUE PUCKU ITPU MPOU3BOJICTBE FJIEKTPOIHEPIHH,
AIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl, YIbTPa3ByKOBas
JMArHOCTHKA B MEMIIMHE, ONTUYECKUE SBJICHUS B )KUBOM TIPUPOJE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKASI CTPYKTYpa TBEPIBIX TEI,
MeXaHU3Mbl 00pa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIEKTPATbHBINA aHATU3.

TI'eozpaghus: marauTHBIC TIOIOCA 3€MITH, 3QJICKU MAarHUTHBIX PyJI, POTOCHEMKA
3eMHOU MTOBEPXHOCTH, ceiicmorpad.



Texnonozus: NpUMEHEHNE MTOCTOSTHHBIX MArHUTOB, JJIEKTPOMArH1TOB,
aNIeKTpoiBUTaTelNb SIKOOHU, reHepaTop MEPEMEHHOTO TOKA, MHAYKIIMOHHAS TeYb,
JIMHUH DJIEKTPOIIepeaay, JIEKTPOABUIATEINb, pagap, paIuoNpUEMHHUK, TEIEBUA30D,
aHTeHHa, tenedoH, CBY-neub, ynbTpa3ByKoBas JUarHOCTUKA B TEXHHUKE,
MIPOEKI[MOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJTHEYHas OaTtapesi, CIyTHUKOBBIE
MIPUEMHHKHY, SIIEPHAsA DHEPreTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHS.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMHHOCTHBIE PE3VYJIbTATBI

JInuHOCTHBIE pPe3yJIbTAThI OCBOCHUS yueOHOro npeameTa « Du3nkay H0IKHBI
OTpa)kaTh FTOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIIUXCSI PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW MO3UIIUEH IMYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, pACIIUPEHUE KU3HEHHOTO
OIIBITA Y OIIBITA AEATEIBHOCTH B IIPOLIECCE peAIM3alMi OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

IrpaxxKaaHCKOro BOCIIMTaHHUA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOW MO3UIIUK 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'0O 4JIEHA POCCUIMCKOr0 OOIIECTBA;

IMPHUHATUC TPpaAUIUOHHBIX 06III€‘ICJ'IOBCLI€CKI/IX IF'YMaHHUCTUYCCKUX U
ACMOKPATHYCCKHUX HGHHOCTCFI;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIIBHOCTh B UHTEPECAX IPAXKIAHCKOTO
OO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJIECTBOBATH C COLMAIIBHBIMU UHCTUTYTaMH B COOTBETCTBUH C UX
(GyHKUMSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH.
MaTPUOTUYECKOTO BOCITUTAHUS:
c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPayKIaHCKON MACHTUIHOCTH, TAaTPUOTH3MA,

[IEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JIOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

C(bOpMI/IpOBaHHOCTL HPaBCTBCHHOI'O CO3HAHM:A, 9THYCCKOI'O ITIOBCIACHHUA,



CIIOCOOHOCTPH OLICHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayIIero.
ACTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKITFOUAsl SCTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIEro (GU3NIECKON HayKe.

TPYAOBOT'O BOCIIUTAHMS:

MHTEPEC K Pa3IMUHbIM chepam NpodhecCuOHATbHOU NeATeTbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMO00Opa30BaHUIO B 00J1aCTH
(hU3UKHM Ha TIPOTSHKEHUH BCEH JKU3HU.

OKOJIOTHYCCKOI'O BOCIIMTAHUA:

c()OpMUPOBAHHOCTH IKOJIOIMUECKON KYJIbTYpPbl, OCO3HAHHUE INI00ATILHOTO
XapakTepa dKOJIOIMYECKHUX Mpodiem;

TUIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUIN B OKPYIKAIOIIEH CPEIE HA OCHOBE
3HAHUS LEJIeH YCTOWUYUBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpPEHUE OIbITA JEITEILHOCTH YKOJIOTHYECKON HAIIPABIEHHOCTH HA OCHOBE
MMEIOIIUXCS 3HAaHUH 10 (QU3HUKE.

HNCHHOCTH HAYYHOI'O ITIO3HAHUWA:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3UUECKON HAYKU;

OCO3HAaHHEC ICHHOCTHU H&y‘-IHOfI ACATCIBbHOCTHU, TOTOBHOCTD B ITPOLCCCE N3YUCHUA
CI)I/IBI/IKI/I OCYHICCTBJIATH ITPOCKTHYIO U NCCIICAOBATCIILCKYO ACATCIIbHOCTD
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3VJIbTATDBI

[lo3HaBaTebHbIE YHUBEPCAIbHBIE YUEOHBIE JEHCTBUS

ba3oBblie norudyeckue AeMCTBUS:



CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaJIU3HPOBAThH IPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONPEAENATH LENU AEATEIIbHOCTH, 3a4aBATh NMAPAMETPBI U KPUTEPUU UX
JIOCTH)KCHUS,;

BBIABJISITD 3dKOHOMCPHOCTHU U IIPOTUBOPCUYMA B pACCMATPHUBACMBIX (1)I/I3I/I‘ICCKI/IX
SBJICHUAX,

pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM aHAN3a UMEIOITIXCS
MAaTE€pPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTB KOPPCKTUBLI B JACATCIIbBHOCTD, OLICHUBATH COOTBECTCTBUC PE3YJILTATOB
oeJsIM, OLICHHUBATDL PUCKHU HOCHCI[CTBI/If/'I ACATCIIBHOCTH,

KOOPOIMHHUPOBATH U BBITIOJIHATDH pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIBHOT'O U
KOM6I/IHI/Ip0BaHHOFO B3aI/IMOI[€I>’ICTBI/IH;

pPa3BHUBATh KPCATUBHOC MBIIIJIICHHUC IIPU PCHICHUHN )KU3HCHHBIX Hp06JICM.
ba3oBble HCCIea0BaTCJIbCKHUE IlCﬁCTBPISII

BJIa/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHITHSIMHA U METOJIAMHU
(bu3nUecKoi HayKu;

BJIAJICTh HABBIKAMU y4€OHO-MCCIIEIOBATENBCKOM 1 MPOSKTHOM IS TEILHOCTH B

00acTH (PU3HUKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbBHOMY TIOUCKY
METOJIOB PEIICHHS 3a7a4 (PU3NUECKOTO COACPKAHUS, TPUMEHEHUIO PA3TUIHBIX
METO/IOB ITO3HAHMS,

BJIAJETh BUAAMHU JICSITEIILHOCTH 1O MOJTYYEHUIO HOBOT'O 3HAHMUS, €T0
MHTEpHpEeTalny, TpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4eOHbIX
CUTYalLIUsIX, B TOM YKCJIE TIPU CO3/IaHUN YUYEOHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTYAJIM3UPOBATh 3a7a4y, BbIIBUIATh
TUIIOTE3Yy €€ PELICHHUs], HAXOAUTh ApTYMEHTHI ISl I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a]1aBaTh [MAPAMETPHI U KPUTEPUHU PELLICHUS;

AHAJIM3UPOBATH IMOJIYUYCHHBIC B XOAC PCIICHUS 3aaa49r PE3YyJIbTaThl, KDUTHYCCKHU
OICHHBATHb UX JOCTOBCPHOCTD, IIPOTHO3UPOBATH U3MCHCHUEC B HOBBIX YCJIOBHAX,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYeHUU (PU3UKH;

JIlaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;



yMETh IEPEHOCUTD 3HAHUS TI0 (PU3MKE B MPAKTUIECKYIO 00JIaCTh
KU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC UJICH, MTPEJIaraTh OpUTrHHAIBHBIC ITOAXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.
PaGota ¢ undopmarnmei:

BJIAJ€Th HABBIKAMU MOJIyYeHUs] THPOPMALIMKU (PU3UYECKOTO COACPKAHUSA U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENBHO OCYLIECTBIIATh IOUCK, aHAJIN3,
CUCTEMATHU3aLIMI0 U UHTEPIIPETAIMIO MH(DOPMAIMU PA3IMYHbBIX BUAOB U (hopm
IIPECTABIICHHUS;

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

MCITIOJIB30BATh CPEICTBA MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHA B
pEIICHIH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX 33724 C
coOJr0icHuEM TpeOOBAHUM SPrOHOMUKHU, TEXHUKU O€30MaCHOCTU, TUTUEHBI,
pecypcocOepexeHus, TPABOBBIX U ATHUECKUX HOPM, HOPM HH(POPMAITMOHHON
0e301acCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACPKaHUS B PA3IMYHBIX (hopMaTax ¢ yuéTom
Ha3HAauYeHUA UHPOPMAIIMU U LEIEBOM ayJUTOPUH, BEIOMpas ONTUMATBHYIO GOopMy
MPE/ICTABIICHUS U BU3yaJIU3aliu.

KommyHUKaTHBHBIE YHUBEpCAIbHbBIE YdeOHbIE TEHCTBUS:
OCYUIECTBJISTh OOLIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOM AESITEIBHOCTH;
pacno3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYalUl U CMATYATh KOH(JIUKTHI,

paBBépHYTO N JIOTUYHO HU3JIaraTb CBOIO TOYKY 3PCHUS C UCIIOJIb30BAHUCM
SA3BIKOBBIX CPCICTB,

MOHUMATh U UCIOIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON
paboThI;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C yUETOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN Ka)XK0I'0 YJICHA KOJUIEKTUBA,

MPUHUMATh LEJTA COBMECTHOM JESITEIbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH
JIEVUCTBUS O €€ IOCTUKEHUIO: COCTABJIATH IJIaH JICHCTBUM, PACIIPEACIATH POJIHU C
y4ETOM MHEHUH YYaCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;



OLICHUBATh Ka4€CTBO CBOETO BKJIa/Ia M KAXKJOTO YYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajraratb HOBBIC ITPOCKTLI, OUCHUBATb UACHU C ITIO3UIMU HOBHU3HBI,
OPUTIHHAJIbHOCTH, HpaKTquCKOfI 3HAYUMOCTH,

OCYHCCTBIIATDH IO3UTUBHOC CTPATCTUYICCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAalIUAX,
IMPOABIIATE TBOPUCCTBO U B006pa}K€HI/IC, OBITh HMHHUIIUAaTUBHBIM.

PerynsaruBHbIle yHUBEpCAIbHBIC yUeOHBIE IEHCTBUS
Camoopranuzanus:

CaMOCTOATCIIbHO OCYHICCTBIIATL ITO3HABATCIIbHYIO ACATCIILHOCTD B o01acTu
(1)I/ISI/IKI/I N aCTPOHOMUH, BBIABIIATH HpO6HCMBI, CTaBUTHb U (I)OpMyJ'II/IpOBaTB
COOCTBCHHEIC 3aJa4u,

CaMOCTOSITEIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX U KAYECTBEHHBIX 3a/a4,
TUTaH BBIMOJTHEHUS IPAKTUIECKON pabOThI C YUETOM UMEIONTUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH W MIPEATIOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLHsIM;
paclIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEIOUYTECHUN;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

criocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO APYIULIMH B 00J1aCTU PUBHKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTpOJIB, 3MOIII/IOHaJII>Hl)If/’I HHTCJJICKT:

AdaBaTb OICHKY HOBBIM CUTYalWAM, BHOCHTb KOPPCKTHUBEI B ACATCIbHOCTD,
OICHHUBATBL COOTBCTCTBUC PC3YJILTATOB LCIISAM,

BJIJI€Th HABBIKAMU MTO3HABATEIbHON peIIEKCUU KaK OCO3HAHMS COBEPLIAEMBIX
JEUCTBUM U MBICIUTENIBHBIX [POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU JUIsl OLIEHKH CUTYallld, BIOOpa BEPHOTO
pElIeHHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPCMCHHO IIPUHHUMATD PCIHICHUSA 110 KX CHUIKCHUIO,

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAIU3€ PE3YyJIbTATOB
JEATEIIbHOCTH;



IIPUHUMATb ce6;1, IIOHKUMas1 CBOM HEAOCTATKHM U JOCTOMHCTBA,

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPH aHAJIU3€E PE3yJIbTATOB
JEATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OIIMOKH.

B nporiecce nocTrKeHMs IMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS IMPOTPAMMBI 110
(bu3uKe I YPOBHS CPEHEr0 O0IIero 00pa3oBaHus y 00yJarouXCs
COBEPIIICHCTBYETCS SMOIMOHAIBHBIM HHTEIUICKT, TIPEANOJIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAMIPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHON CEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOPCTyJIHUPOBaHUs, BKIIIOUAOIICTO CAMOKOHTPOJIb, YMCHHUC IIPHUHHUMATDH
OTBETCTBEHHOCTB 3a CBOE IIOBCJICHUC, CITOCOOHOCTh AJIalITHUPOBATHCA K
OMOIHMOHAJIBHBIM U3MCHCHUAM U IIPOABJIATH FI/I6KOCTI>, OBITH OTKPBITBIM HOBOMY;,

BHYTPEHHEW MOTUBAIIMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTUKEHHUIO LIEIU U
yCIIEXY, ONITUMU3M, MHUIIUATUBHOCTh, YMEHHE JIEMCTBOBATH, UCXO/ISl U3 CBOUX
BO3MOKHOCTEH;

OMIIaTHUH, BKJIFOYAKOIIECH CIIOCOOHOCTH ITOHUMATh SMOIIMOHAJIBHOC COCTOSAHUEC
APYIrux, y4YUTbhIBATDH €T0 IIPHU OCYLICCTBICHUU O6HICHI/I§I, CITOCOOHOCTH K
COYYBCTBHIO U COIICPCIKUBAHUNILO,

COIMAJIHBIX HaBBIKOB, BKJIIOYAIOIUX CIIOCOOHOCTH BHICTPANBATh OTHOIIEHUS C
JIPYTUMU JTIOJABMU, 3200 TUTHCSI, POSIBIISITE UHTEPEC U pa3peniaTh KOHGIUKTHI.

I[TPEAMETHBLIE PE3VJIbTATBI

K xoniy oOyuenus B 10 knacce npeiMeTHbIE pe3yJIbTaThl HA YIITYyOJIEHHOM
YPOBHE JOJIKHBI OTPaKkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUI:

MOHUMATh POJb GUZUKU B YKOHOMHYECKOM, TEXHOJIOTUYECKOU, IKOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOU chepax NeaTeIbHOCTH YeTI0BEKa, POJIb U MECTO (PU3UKH
B COBPEMEHHOM HayYHOU KapTUHE MUPA, 3HAYCHHUE OIUCATEIILHOM,
CUCTEMATU3UPYIOIIECH, 00BICHUTEIHHONU U TPOTHOCTHUECKOM (PYHKITHI



(bU3HYECKON TEeOPUH — MEXAHUKHU, MOJICKYJISIPHOU (PU3UKH U TEPMOJTUHAMHUKH,
poJib (hU3UIECKOM TeOpUH B (hOPMHUPOBAHUU MTPEACTABICHHUHN O (PU3UIECKOM
KapTUHE MHUPAa;

pasnuyarh yCIOBUS IPUMEHUMOCTH MOJENe (PU3NYECKUX Tell U MPOLIECCOB
(s1BNEeHMIT): MHEpLMAIbHAS CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE TEIIO,
MaTepuaibHasi TOUKa, pABHOYCKOPEHHOE JIBUJKEHUE, CBOOOIHOE MAJIEHUE,
abCcouoTHO yripyras aedopmanus, abCOIOTHO YIPYroe U aOCOITHO HEYNIPYToe
CTOJIKHOBEHMSI, MOJIEII Ia3a, )KUJIKOCTU U TBEPAOTO (KPUCTAJUINYECKOT0) TENa,
UJCAJIbHBIN I'a3, TOYCYHBIN 3apsJl, OTHOPOJHOE IEKTPUUECKOE MOJIE;

pa3nuvaTh yCIOBHS (TPaHUIII, 00JIaCTH) TPUMEHUMOCTH (PHU3NIECKUX 3aKOHOB,
MOHUMAaTh BCEOOINI XapakTep (pyHIaMEHTaTIbHBIX 3aKOHOB U OTPAaHUYECHHOCTh
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB,;

aHAIM3UPOBATH U OOBICHATH MEXaHUYECKUE TTPOLIECCHI U SIBJICHUS, UCIOIb3YS
OCHOBHBIE TTOJIOKEHHS ¥ 3aKOHbI MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, (POPMYJIbI KHHEMATUKH PABHOYCKOPEHHOIO JIBUXKEHUS,
npeoOpazoBanus ["anunes st CKOpOCTH U epeMeleHus, 3akoHbl HproToHa,
IIPUHIIUIT OTHOCUTENBHOCTHU [ anuiiest, 3aK0OH BCEMUPHOTO TATOTEHHUS, 3aKOHbI
COXpPaHEHUs UMITYJIbCa U MEXaHUYECKON SHEPIUHU, CBSA3b PAOOTHI CUJIBI C
W3MEHEHUEM MEXAHUYECKOW SHEPTHH, YCIOBHS pABHOBECHSI TBEPIOTO TENA), IPU
9TOM HUCIIOJI30BATh MATEMATUYECKOE BBIPAXKEHUE 3AKOHOB, YKa3bIBaTh yCIOBUS
NPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB: MpeoOpa3zoBanuil ['anumnes, BToporo u
TPETHEro 3aKOHOB HBI0TOHA, 3aKOHOB COXPAaHEHHUs UMITYJIbCA U MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTECHMUS;

aHAJTM3UPOBATH U OOBACHATH TEIIJIOBBIE TPOIIECCHI U SIBJICHUS, UCTIOIB3YSI
ocHoBHbIE TT0JI0keHUsI MKT 1 3aKOHBI MOJIEKYJISIpHOM PU3KUKHU U TEPMOJAUHAMUKA
(cBSI3b TaBIIEHUA UJICATTBLHOTO Ta3a co CPeIHE KUHETUUYECKOM SHEPTrUell TeIioBOro
JIBUKEHHUS M KOHLIEHTPALIMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATyPhl BELIECTBA CO
CpeaHEN KNHETUYECKON DHEPruen TEMI0BOIO IBMKEHUS €0 YacCTHll, CBA3b
JTaBJICHUS UAECATIBHOIO Ta3a C KOHLIEHTPAUEN MOJIEKYJI U €70 TEMIIEPATyPOH,
ypaBHeHHe MeHneneeBa—KnanelpoHa, nepBbii 3aKOH TEPMOANHAMUKH, 3aKOH
COXPaHEHHMS FHEPTHUH B TEIJIOBBIX MPOIECCaxX), IPU 3TOM UCHOJIb30BAThH
MAaTEMATHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus: MeHneneeBa—Knaneipona;

AHAJIIM3UPOBATH U OOBICHSTH QJICKTPHUYCCKHC SABJICHHA, UCITIOJIb3Yysd OCHOBHLIC
IMMOJIOKCHUA U 3aKOHBI 3JICKTPOANHAMUKN (SaKOH COXpPaHCHHU:A JJICKTPHUICCKOT'O
3apsaaa, 3aKOH Ky.TIOHa, IMOTCHOUAJIBHOCTD JJICKTPOCTATHYCCKOI'O I1OJIA, IIPUHITUIT



CYTIEPITO3UIINN IICKTPUIECKUX MOJICH, MPU ITOM YKa3bIBasi yCIOBUS
MPUMEHUMOCTH 3akoHa KysoHa, a Takyke MPaKTUYECKH BayKHBIE COOTHOIIICHHUS
3akoHbl OMa JUTsl y9acTKa ey U I 3aMKHYTOM SJICKTPUIECKOM TeTH, 3aKOH
Jxoynsa—Jlenua, npaBuia Kupxroda, 3akonsl @apajes AJist 3JEKTPOIU3a);

OMUCHIBATh (PU3UUECKHUE TIPOIIECCHI U SIBJICHUS, UCTIONb3Ys BETUUUHBI:
NepeMeNIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIa,
MOMEHT CHUJIbI, JaBJICHUE, TOTCHIIMAJIbHAS SHEPIrUs, KUHETHYECKasl SHEPTHUs,
MeXaHU4YecKasl SHEeprusi, paboTa CUJIbI, IICHTPOCTPEMHUTEIHHOE YCKOPEHHE, CHUTa
TSDKECTH, CUJIA YIIPYTOCTH, CUJIA TPEHUS, MOIIIHOCTh, SHEPTHUs B3aUMOJICUCTBUS
Terna ¢ 3eMiei BOIM3U €€ MOBEPXHOCTH, SHEPTHSI YIIPYToil neopMaliuu mpy>KuHBI,
KOJIMYECTBO TEIIOTHI, a0COIIOTHAS TEMIIepaTypa Telia, padoTa B TEPMOIMHAMUKE,
BHYTPEHHSISI HEPTHUS UACATHPHOTO OJHOATOMHOTO T'a3a, padoTa U1eaabHOTO Tasa,
OTHOCHUTEJIbHAS BIaXHOCTh BO311yxa, KII/[ nieanbHOro TEmoBOro 1BUraTess;
ANEKTPUYECKOE MOJIE, HATPSKEHHOCTD JIEKTPUUYECKOTO MOJIsA, HATPS)KEHHOCTD
TOJIS1 TOYEYHOTO 3apsA/ia WIM 3apsHKEHHOIO 11apa B BAKYYME U B IUDJICKTPUKE,
MOTEHITUAT IEKTPOCTATUUECKOTO MOJIsl, PA3HOCTh OTEHIINAJIOB,
AJEKTPOJABUKYIIAsA CUla, CUJla TOKA, HANIPSYKEHUE, MOIIIHOCTh TOKA,
AJIEKTpUYECKasi EMKOCTh IJIOCKOTO KOHJIEHCATOPa, COMPOTUBIICHUE YYaCTKa LIEMH C
MOCJIEIOBATEILHBIM U MIAPaJUICIbHBIM COCTMHEHUEM PE3UCTOPOB, SHEPTHUS
AJIEKTPUYECKOTO T0JIs1 KOHAEHCATOPA;

OO0BSACHATH OCOOCHHOCTH IPOTEKAHMS (PU3UUECKUX SBIICHUN: MEXaHUYECKOE
JBIDKEHUE, TETUIOBOE JIBMKCHUE YaCTHUIl BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKO€ NBIKeHHE, MU y3us, ncmapeHne, KUIEHNE U KOHICHCAINS,
TUTABJICHUE W KPUCTAIUIN3AINS, HAIIPABIECHHOCTh TEIUTIONIEPEIauu, JIEKTPU3AITHIS
TEJ, SKBUMTOTCHITHAIBHOCTD MMOBEPXHOCTHU 3apsHKEHHOTO TTPOBOTHUKA,

MIPOBOAUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJIHOM (PU3UUECKON BETMYUHBI OT JPYrou
C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IIPYU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3YIbTATHI MOJIYYEHHONU 3aBUCUMOCTH (PU3UUECKUX BEIMYUH B
BU/JIE TpaUKOB C yu€TOM a0CONIOTHBIX MOTPEITHOCTEN U3MEPEHUM, IEIaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIICIOBAHUS,

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TPU 3TOM BBIOMPATH
ONTUMAJIBHBIN METOJT U3MEPEHHUS, OIEHUBATH a0COJIFOTHBIE U OTHOCUTEIbHBIE
IIOTPEIIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHHUI;

IMPOBOJUTL OIIBITHI ITO ITPOBEPKE Hp@}lﬂO)KCHHOﬁ TUIIOTE3bI: IIJIIAHUPOBATb
OKCIICPUMCHT, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, AHAJIN3UPOBATb
IMOJTYUYCHHBIC PC3YJIbTAThI U ACJIATh BBIBO O CTATYyCC HpCHHO}KGHHOﬁ THUITIOTC3HI,



co0Ir01aTh MpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEICHUH HCCIEI0BaHUHN B
paMKax y4eOHOro SKCIIEpUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeI0BATEIbCKOM 1
MPOEKTHOM JIEATENHHOCTH C UCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1ab0paTOpHOro 000PyAOBaAHUS;

peraTh pacy€THBIC 3a]1a4u C SIBHO 3aJJaHHOM U HESBHO 3aJ]aHHON (hU3NYECKOM
MO/IEJIbIO: HA OCHOBAHMHU aHaJIN3a yCIOBUSI 0OOCHOBBIBATH BHIOOP (hHU3MUECKOI
MOJIEJIH, OTBEYAOIEH TPeOOBAHUAM 3a/1auMl, IPUMEHITH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NUECKUX TEOPUM MPU UCTIONb30BAHUU
MaTEMaTUYECKUX METOJIOB PELICHHMS 3a7a4, IPOBOJUTE PACUETHI HA OCHOBAaHUU
UMEIOIINXCS JaHHBIX, aHAIU3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METOBI
pELIeHHs] C YUYETOM IOIYYEHHBIX PE3YJIHTATOB;

pelaTh KaYeCTBEHHBIE 3aa4i, TpeOyIOIMEe TPUMEHEHUS 3HAHUM U3 pa3HbIX
pa3nenoB Kypca (U3UKH, a TAK)KE MHTErpalliy 3HAaHUN U3 APYrUX MPEAMETOB
€CTECTBEHHO-HAYYHOIO [IMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMIOYKY PACCyKIACHUN
C OIOPOY HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

MCIIOJIb30BATh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHHS] OCHOBHBIX MPUHITUIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKHUX
IIPOLIECCOB;

NPUBOJUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE IIPOLIECCOB OKPYIKAIOIIETr0 MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

aHAJM3UPOBATH U OLICHUBATH MOCIIEICTBUS OBITOBOM U MPOU3BOICTBEHHON
NeATEeIbHOCTH YeJIOBeKa, CBA3aHHON ¢ (PU3NYECKUMU MPOIECCaMH, C MO3UITUN
AKOJIOTUUECKOM 0€30MaCHOCTH, MTPEJCTABICHUHN O pallioHaIbHOM
MPUPOJIOTIOJIB30BAHUH, A TAKKE PA3YMHOM HCIIOJIb30BAHUU JOCTHKCHUN HAYKHU U
TEXHOJIOTUH JJIS JaBHEHIIIEro pa3BUTHS YeJIOBEUSCKOro o0IIecTBa;

IPUMEHATDH Pa3IMYHBIE CIIOCOOBI PadOTHI ¢ MH(pOpMaIHel HU3NIEecKOro
COJIEp>KaHMsl C UCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT U,
IIPU 3TOM UCIOJI30BaTh COBPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJIOTUU JISI
MOMCKA, NEPEepadOTKU U NPEIbABICHUS YUeOHON U HAYYHO-TIOMYJISIPHON
uH(popMaIuK, CTPYKTYPUPOBAHUS U MHTEPIPETALNHA UHPOPMALIUU, TTOJTyYEHHOU
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOITYYaEMYIO
MH(pOPMAIMIO U OLIEHUBATh €€ T0CTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJIM3a UCTOYHHKA UHPOpMAIIIH;



NPOSIBIISITH OPTaHMU3ALMOHHBIE U TIO3HABATEIbHBIE YMEHHS CAMOCTOSATEIHHOTO
npUOOpPETEHNS] HOBBIX 3HAHUN B MTPOLIECCE BBHIMOJIHEHUS IPOEKTHBIX U Y4eOHO-
HCCIIEIOBATENBCKUX PadoT;

paboTaTh B IPYIINE C UCTIOJHEHUEM PA3IUYHBIX COLUAIIBHBIX POJIEH, JIaHUPOBATh
paboTy rpyIIbl, pallMOHATIBLHO PACTIPEACIISTh ACITEILHOCTh B HECTAaHAAPTHBIX
CUTyaIlUsX, aJIEKBaTHO OILICHUBATh BKJIAJl KAXJI0T0 U3 YYaCTHUKOB IPYIIILI B
pElIeHHEe paccMaTpUBaEMOM IPOOIIEMBI;

MPOSIBJISITH MOTUBAIIMIO K OyayIieit mpodeccuoHanbHOM NesATeIbHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOhUIIS.

K konity oOyuenus B 11 knacce npeiMeTHbIE pe3yJIbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y O0YYAIOIIUXCS YMEHUI:

MOHUMATh POJb GUZUKU B YKOHOMHYECKOM, TEXHOJIOTUYECKON, COIIMAIbHON U
TUUYECKOH cepax esaTeIbHOCTH YeI0BeKa, pOjb U MECTO (PU3UKU B COBPEMEHHOM
Hay4YHOU KapTUHE MHUPA, POJIb ACTPOHOMHUHU B IIPAKTUYECKOU NESITEIBHOCTH
YEJI0BEKA U JAaJbHEUIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH, 3HAYEHUE
ONHCATENbHOM, CUCTEMAaTU3UPYIOIIEH, 00OBSICHUTEIBHON U IPOrHOCTUYECKOU
GyHKUMNA (PU3NYECKON TEOPUU — FIEKTPOIUHAMUKY, CIIELUATBHOU TEOPHUH
OTHOCUTENBHOCTH, KBAHTOBOU (PU3UKH, POJIb (PU3UUECKOI TEOPUH B
(bopMHpPOBaHUY MTPEACTABICHUN 0 (U3UUECKON KapTUHE MUPA, MECTO (PU3MUYECKON
KapTUHBI MUPa B 00ILIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEICTABJIEHUM O TIPUPO/IE;

pa3nuyaTh yCIOBHUS MPUMEHUMOCTH MOJIENIeH (PU3NYECKUX Tell U TPOIIECCOB
(sIBJIEHMIT): OJHOPOAHOE AIEKTPUUECKOE U OJTHOPOIHOE MAarHUTHOE TIOJIA,
rapMOHUYECKUE KOJICOaHMs, MAaTEMAaTHIECKUN MasTHUK, UJI€aTbHBIA MPYKUHHBINA
MasITHUK, TAPMOHHYECKHUE BOJIHBI, HJICATBHBIN KOJIEOATEIHHBIA KOHTYP, TOHKAS
JIMH3a, MOJIEJIE aTOMa, aTOMHOTIO $/Ipa U KBAHTOBOW MOJIEIIN CBETA;

pasnuyarh yciaoBHs (TpaHULbl, 00J1aCTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIINI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSICHATH DJIIEKTPOMArHUTHBIE MPOIIECCHI U SIBIICHUS, UCTIONb3YS
OCHOBHBI€ MOJIOKEHUS U 3aKOHBI JJIEKTPOJANHAMUKYU U CHEUUAIBHON TEOPUU
OTHOCHUTEJILHOCTH (3aKOH COXPaHEHUs SJIEKTPUUECKOT0 3apsiaa, cuiia Amiepa,
cuna JlopeHua, 3aK0H 3J1€KTPOMAarHUTHOM MHYKIMH, npaBuio Jlenia, csazp I/C



CaMOMHAYKIIMU B 3JIEMEHTE JICKTPUUECKOM L€ CO CKOPOCTHIO U3MEHEHHUS CUJIbI
TOKQ, MOCTYJaThl CEIUATILHON TEOPUU OTHOCUTEIIBHOCTH DUHILITEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJIEHUS, UCIIOJIB3YSI
MOJIOKEHUS! KBaHTOBOM (hu3uku (ypaBHeHHe DHHIITEHA 175 (oTodPdekra,
IIEPBBIM U BTOPOM MOCTYJIaThl bopa, IpUHLIKI COOTHOIIEHUS HEOIIPEAEIEHHOCTEN
I'elizenOepra, 3aKOHbI COXPAaHEHHUS 3apsJ0BOI0 U MaCCOBOI'O YUCE U SHEPTUU B
AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOIO pacrana);

OMKCHIBATH (PUBNYECKUE MTPOIIECCHI U SBIICHUS, UCTIOJIb3YsI BEJIMUMHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsl, TOTEHIIMAI AJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh NOTEHIMAIOB, JIEKTPOJIBIKYILAS CHJIA, UHAYKIUS MATHUTHOTO MOJIA,
MarHUTHBIN MOTOK, CUjla AMIepa, UHAYKTUBHOCTb, SJIEKTPOABIKYIIAs CHUJIa
CaMOMHTyKIIMH, SHEPTUS MAarHUTHOTO TOJIsI IPOBOJIHUKA C TOKOM,
PEIASATUBUCTCKUM UMITYJIBC, MOJIHASI DHEPTHUS, SHEPTUS TOKOSI CBOOOTHON YaCTHUIIHI,
SHEPIUs U UMITYJILC (DOTOHA, MACCOBOE YMCIIO U 3apsl /ipa, SHEPTUSI CBS3U S/pa;

OOBSCHATH 0OCOOCHHOCTH MIPOTEKAHUS (U3UUECKUX SBIICHUI: DIEKTPOMAarHUTHAS
WHIYKIIHS, CAMOMHYKITUS, pe30HaHC, MHTep(]epeHIUs BOIH, TUdpaKIus,
JUCTIEPCHS, TIOJTHOE BHYTPEHHEE OTpaxkeHue, GoTodeKTpruieckuit 3 ekt
(pororddexr), anbha- u 6eTa-pacnajsl anep, raMMa-u3IydeHHe siep,
(bu3HYecKre MPUHIINITBI CIEKTPATIBLHOTO aHAJIW3a U pabOoTHI JIa3epa;

OINPENENATh HAPABICHUE NHIYKIUNA MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuisl JIopeHna;

CTPOUTH H306pa)KCHI/IC, CO03J1aBacMOC IIJIOCKUM 3€PKAJIOM, TOHKOH J'IPIHSOﬁ, 51
PAaCCUHUTBIBATL €T'0 XaPAKTCPUCTHKH,

MIPUMEHSTh OCHOBOIIOJIAraoIe aCTPOHOMHUYECKUE OHATHUS, TEOPUU U 3AKOHBI
JUISL aHAJIU3a B O0BICHEHUS (DU3NUYECKUX MPOIIECCOB, MPOMCXOIAIINX B 3BE3/1aX, B
3BE3JIHBIX CUCTEMAaX, B MEXKTAJIAKTHICCKON CpeJie; IBIKCHHUS HeOSCHBIX Tell,
SBOJIIOLMH 3BE3 U BeenmenHoii;

MPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PU3HUECKUX BEJIMYUH C
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN, ITPU ITOM KOHCTPYUPOBAaTh yCTAHOBKY,
(bUKCUPOBATh PE3YIbTATHI MOJIYYEHHONU 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B
BUJIE TPAPHUKOB C y4ETOM aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1eaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAaHNUS;

IPOBOJAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU STOM BbIOUPAThH
ONTUMAJIBHBIN METOJI U3MEPEHHUS, OIEHUBATH a0COJIFOTHBIE U OTHOCUTEbHBIE
IIOTPELIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHHN;



IIPOBOJUTH OIIBITEHI 11O IIPOBCPKE HpCI[J'IO)KGHHOﬁ THUIIOTC3bI: INTAHUPOBATDH
OKCIICPUMCHT, CO6I/IpaTI) 9KCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MMOJIYYCHHBIC PC3YJIbTATHI U CJIAaTh BBIBOA O CTATYCC HpCI[JIO)KCHHOﬁ T'HIIOTC3bI,

OIMMCBIBATH MCTOJBI IMOJYYCHUA HAYYHBIX aCTPOHOMHWYCCKHUX 3H3HHI>1;

coOJTI0IaTh MTpaBHiIa 0E30MMaCHOTO TPYAa IPU TPOBEICHUH UCCIICIOBAHUH B
paMKax y4eOHOT0 IKCIICPUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIIeI0BATEILCKOM 1
MIPOEKTHOM JIEATEIHPHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEILHBIX YCTPOUCTB U
71a60paTOPHOTO 00OPYIOBAHUS;

penath pacyETHBIC 3a/1a4H C IBHO 33JJaHHOUW W HESIBHO 3aJaHHON (DpU3UIEeCKOi
MOJIEJIbIO: HA OCHOBAaHUU aHAJIN3a yCIIOBUS BBIOMPATh (PU3NUECKHE MOJEIH,
OTBEYAOIINE TPEOOBAHUAM 3a]1a4H, IPUMEHATh (POPMYJIbI, 32KOHBI,
3aKOHOMEPHOCTH M MOCTYJIaThl (PU3HMUECKUX TEOPUId PU UCIIOJIb30BAaHUHU
MaTEMaTUYECKUX METOJIOB PEIICHHUs 3a7a4, TPOBOJUThH PACUEThl HA OCHOBAHUU
UMEIOIIUXCS JaHHBIX, aHATM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI
pELICHMS C YYETOM ITOJIyYEHHBIX PE3YJIBTATOB;

pelaTh Ka4eCTBEHHbIE 331a4H, TPEOYIOLUe MPUMEHEHHS 3HAaHUM U3 pa3HbIX
pa3zenoB Kypca GU3UKH, a TAaKKe UHTErpalliy 3HaHUN U3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIa: BBICTPAUBATh JIOTHYECKYIO LIETIOYKY PACCYkKACHUIM
C OIOPOM Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SIBICHMUS;

HCIIO0JIB30BAaTh TCOPECTUUCCKUC 3HAHUSA JISA 0O0BSICHEHHST OCHOBHBIX IIPUHIIUIIOB
pa6OTBI HU3MCPUTCIIbHBIX HpI/I60pOB, TCXHUYCCKUX yCTpOfICTB U TCXHOJIOTHYCCKUX
IMPpOLCCCOB;

MIPUBOIUTH NMPUMEPHI BKJIa/Ia POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUpPa, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHAJTM3UPOBATH U OLICHUBATH MOCIIECTBUS OBITOBOM U MPOU3BOJICTBEHHON
JIEATEIIbHOCTH YEJIOBEKA, CBA3AHHOMN ¢ (DU3NUYECKUMU MPOIECCAMHU, C TIO3UIUN
AKOJIOTUUECKOM 0€30MacCHOCTH, MPEJCTABICHUMN O pallioOHaIbHOM
MPUPOJOTIOIB30BAHNUH, A TAKXKE PA3yMHOM UCIOJIb30BAHUN JTOCTUKCHUN HAYKU U
TEXHOJIOTUH JJIsl JaIbHEHIIIEro pa3BUTHS YeJIOBEUECKOro o0IeCTBa;

MPUMEHSTH PA3IMYHbIE CIOCOOBI pabOTHI ¢ MHpOpMaluen PU3nIecKoro

COJIep KaHMsl C UCTIOJIB30BAHIEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA,
MIPY 3TOM UCIOJIb30BaTh COBPEMEHHbBIE HH()OPMAITMOHHBIC TEXHOJIOTUHU TSI
MOWCKA, IEPEPa0OTKHU U MPEIBABICHUS YI€OHON M HAYYHO-TIOMYJISIPHOMN
uH(pOpMaIH, CTPYKTYPUPOBAHUS U MHTEPIPETANMHA HHPOPMAIIUU, TTOTYICHHON



Y3 Pa3JINYHbIX UCTOYHUKOB, KPUTHYECKHU aHAJIU3UPOBATH ITOIYy4YAEMYIO
nH(OPMAITUIO U OTICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIITUXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA HHPOPMAINH;

IIPOSIBIISATh OPTAHU3ALMOHHBIE U TIO3HABATEIIBHBIE YMEHUS CAMOCTOSATEIBHOIO
NpUOOPETEHHNS] HOBBIX 3HAHUN B MPOIIECCE BHIMOIHEHUS TPOCKTHBIX U Y4EOHO-
UCCIIE0BATEIBCKUX padoT;

paboTaTh B IpyIIIie ¢ UCIIOJHEHUEM PA3IMYHBIX COIIMAIIBHBIX POJICH, TUTAHUPOBATH
paboTy TpymIbl, PAIIMOHATIBLHO PACIIPEACIIATh NEATeTLHOCTh B HECTAaHAAPTHBIX
CUTYaIMsIX, aJIeKBATHO OIICHUBAThH BKJIA]l KAKOTO U3 YYaCTHUKOB TPYMIIHI B
pEIICHHNE paccMaTpUBAEMOU TIPOOIIEMBI;

MPOSBIISITH MOTUBALIMIO K Oyayuieil npoeccruoHanbHOU AeATEIbHOCTH 110
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO NpOuUIIs.
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59efl

Uroro no pazneny 27

Paznen 2. KOJIEBAHUS U1 BOJIHbBI
bubmoreka [JOK

2.1 MexaHnuueckue KojeOaHus 10 https://m.edsoo.ru/398
59efl

2.2 DIIEKTPOMArHUTHEIE KOJIeOaHUs 15 bubmmorexa [IOK

https://m.edso00.ru/398




59efl

MexaHudecKue u SJICKTPOMArHuTHBIC

bubmuoreka [IOK

2.3 BOMHEL 10 https://m.edso00.ru/398
" 59¢f1
bubmmoreka [JOK
2.4 Ornrrka 25 https://m.eds00.ru/398
59efl
Uroro no pazneny 60

Pasnen 3. OCHOBBI CIIEIIMAJIBHO TEOPUU OTHOCUTEJBHOCTHU

bu6mmoreka IJOK

3.1 OcuoBel CTO 5 https://m.eds00.ru/398
S9efl

Hroro no pazneny S

Paznea 4. KBAHTOBASI ®PU3UKA
bubmmoreka [JOK

4.1 KopnyckynsipHO-BOTHOBOM 1yanu3m 15 https://m.eds00.ru/398
59efl
bu6mmoreka IJOK

4.2 ®dusnka aToMa 5 https://m.eds00.ru/398
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4.3

du3nKa aTOMHOTO sipa v
3JIEMEHTAPHBIX YaCTUIL

bubmmnoreka IIOK
https://m.edso00.ru/398
59efl

Uroro no pazneny

25

Pasznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

DNeMEHThl aCTPOHOMUU U buommorexa [OK
5.1 acTpodbusuKn P 12 https://m.edso0.ru/398
P 59efl
Hroro no pazneny 12
Pa3zaen 6. PUSMYECKHU TIPAKTUKYM
bubmuoreka [IOK
6.1 OuU3NYECKUN MPAKTUKYM 16 16 https://m.eds00.ru/398
59efl
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE ITIOBTOPEHUE
Cucrematuzanus u 000011eHNEe
MIPEAMETHOIO COJEPKAHUA U OIbITa bubnuorexa [JOK
7.1 NESATeNIbHOCTU, TPUOOPETEHHOTO TIPU 15 https://m.eds00.ru/398

u3yuyeHuu kKypca gusuku 10 — 11
KJIaCCOB
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Hroro no pazneny

15

bubmmoreka [JOK
Pe3epBHOE BpeMs 10 https://m.edsoo.ru/398
59efl
OBILIEE KOJIMYECTBO YACOB I10 170 16
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ITIOYPOYHOE IINTAHUPOBAHUE

10 KJTACC
KonudectBo uacon DNEKTPOHHBIC
No uudpoBbie
w/m Tema ypoka Beero Kontpounbnseie | [IpakTnueckue 0Gpa3oBaTeiIbHbIC
paboTHI paboThI pecypesl
®uszrka — QyHIaMeHTaIbHas HayKa O bubmioreta LIOK
1 OO yiA Y 1 https://m.edsoo.ru/l1bee
pUpoOL 346
Hayunblil MeTO TO3HAHUS U METOIbI bubmmorexa LIOK
2 Y A HV 1 https://m.edsoo.ru/3a7f
MCCIIeIOBaHMs (PU3NUECKUX SBIICHUN
de29
DKCHEpPUMEHT U TEOPHsl B MPOIECCEe TO3HAHUS bubnmnoreka [IOK
3 npupoabl. Habmonenre u SKCepuMenT B | https://m.edsoo.ru/34c4
buznke 9931
bubnmoteka I{OK
4 Crnioco0bl u3MepeHus PU3NYECKUX BETUUHH 1 https://m.edsoo.ru/ca2d
ef03
5 AOGCOITIOTHAS M OTHOCUTENIbHAS TIOTPEIITHOCTH | Bu6miorexa [[OK

U3MEpPEeHUN (PU3NYECKUX BEIUYUH

https://m.edsoo.ru/7f18
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MonenupoBanue B ¢pusuke. Poib u Mmecto
¢usuku B HOpMUPOBAHUH COBPEMEHHOMN

bubnmoteka I{OK

6 . . https://m.edsoo.ru/eabb
HAyYHOW KapTHUHBI MUPA, B TPAKTUYECKON dedl
JNEATENBbHOCTH JIIOAEH -
Mexanndeckoe aprmkeHue. Cucrema oTcueTa. bu6mmoreka IJOK
7 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUXKEHUS. https://m.edsoo.ru/e9as
[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKU 2102
Panuyc-BekTop MaTepuaabHOM TOYKHU, €TI0
Y P P T bubnmoreka I{OK
MIPOEKIIMK Ha OCH KOOpJUHAT. TpaeKkTopus.
8 POCIH P P P https://m.edsoo.ru/30al
[Tepememienne. Ckopocts. Ux mpoekuuu Ha 0845
OCH KOOpJIMHAT S
PaBHOMEpHOE NPSIMOIMHEHHOE ABUKEHHUE. bubnuorexa [JOK
9 I'padpuueckoe onucanue paBHOMEPHOTO https://m.edsoo.ru/89ba
MIPSMOJIMHEWHOTO IBUKEHUS 7190
C . . bubnmoreka IJOK
JI0’KEHUE TIEPEMEIIEHUM U CKOPOCTEH.
10 P P https://m.edsoo.ru/761d
Pemenue 3agau
18aa
HepaBroMepHoe nBukeHME. MTrHOBEHHAs bubmmnoreka [IOK

11

CKOpOCTb. Y cKkopenue. [Ipsamonunennoe
JNBH>KEHUE C TIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/a995
49a7




['padpuueckoe onucanue NpsIMOITUHEHHOTO

bu6anorexa IJOK

12 https://m.edsoo.ru/b756
JIBUKEHUS C TOCTOSIHHBIM YCKOPEHUEM
Obbf
CBoOoaHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO bubmoreka [JOK
13 najieHusl. 3aBUCUMOCTb KOOPAUHAT, CKOPOCTH, https://m.edsoo.ru/f738
YCKOPEHHMSI OT BPEMEHU U UX rpapuKu 109¢
1 5 o but6moreka IJOK
BIDKEHHE Tejla, OPOIIEHHOTO MO/ YIJIOM K
14 U P atd https://m.edsoo.ru/71cb
TOPH30HT
P y b4f5
KpuBonuueiHnoe nBuxenue. JBHxeHUE 110
P y A 'HU bu6mnorexa IJOK
OKPY>KHOCTH. YTJI0Bas U JTUHEWHAS] CKOPOCTb.
15 by P https://m.edsoo.ru/3319
[Iepuon u yactora. LleHTpOoCTpEMUTENBHOE U 6fbe
MIOJTHOE YCKOPEHHE
bubnmmoreka IJOK
16 Kontponwsnas padota o reme "Kunematuka" https://m.edsoo.ru/1242
f32e
[IepBriid 3akoH HeroTona. MHepumnanbHbIe
P st T1 PH but6moreka I{OK
cuctemMbl otcuéta. [IpuHuun
17 PHHH https://m.edsoo.ru/5a9¢
oTHocuTelbHOCTH ["anunes. HeunepuuaibHbie 4064
CHUCTEMBI OTCYETA -
18 Cuna. PaBHogelicTBytomas cuia. Bropoit Bu6nmoreka [JOK

3akoH Heprorona. Macca

https://m.edsoo.ru/141d
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B3anmoneiictBue Ten. Tpernii 3akoH bubmmorexa LIOK
UMOJICHCTBUE TEIL.
19 ! P https://m.edsoo.ru/57db
HeroTona
as05
I1 CyHepno3 cui. Peuenue 3anau bubmmorexa LIOK
WHITUTI CYTIEPIIO3UIINH CHJL.
20 DU 6YTEp B 8 https://m.edsoo.ru/bdf9
Ha IpUMEHEHUE 3aKOHOB HbroTOHA
97fb
3aKOH BCEMUPHOTO TATOTEHUS. bubnmnoreka LIOK
21 OKBUBAJIEHTHOCTh T'PABUTALIUOHHOMN U https://m.edsoo.ru/9aba
UHEPTHON MaCChI 2b0a
Cuna TsKeCTH U YCKOpEHUE CBOOOHOTO bubmmorexa LIOK
22 I YEROP A https://m.eds00.ru/2275
it 7126
JIBI>KeHHEe HEOSCHBIX TEJ U UX bubmmoreka IJOK
23 HCKYCCTBEHHBIX CIIyTHHUKOB. [lepBas https://m.edsoo.ru/l1ab
KOCMHYECKasi CKOpocTh. 3akoHbl Kerepa fa0a
bubmmoreka IJOK
24 Cuia ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/0ae2
cd84
Cuna tpenus. [Ipuposia u BUIBI CUIT TPEHHUS. bubmmnoreka [IOK
25

I[BI/I)KGHI/IG B X KNJKOCTHU U I'a3€C C yqéTOM CHJIBI
COIMPOTHUBJICHUA CPCABI

https://m.edsoo.ru/1fag
6499




https://m.edsoo.ru/2cb2
9676

JaBnenue. ['mapocraTnueckoe qaBiEHHUE.

bu6mmoreka IJOK

26 https://m.edsoo.ru/a28a
Cuna Apxumena
a’ad
bubmuoreka [JOK
7 AOcomoTHO TBepoe Teno. [loctynarensHoe u bubmmnoreka [IOK
BpallaTelbHOS JIBMYKCHHUE TBEPJIOTO TeJla https://m.eds00.ru/2b95
ds7e
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BPAIICHHSI bubmuoreia LOK
28 e pattt ' https://m.edsoo.ru/653d
3459
C )
weay. Lenp trxcenn tena, Venomnn bimnorera LIOK
29 Y P ' https://m.edsoo.ru/9aa7
paBHOBECHS TBEPJOTO Tesia. Bumbl
9a7d
paBHOBECHS
bubmmoreka IIOK
30 Pewienue 3amau https://m.edsoo.ru/dclc
aac(
KontponsHas pabota o teme "J{[uHamuka Bubmmorexa [IOK
31 P P ' https://m.edsoo.ru/9f5a

Crartuka TBEpaoro tena'"
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Nmnynec MaTepuaabHON TOUKH, CUCTEMBI

I bu6mmoreka IJOK
MaTepHallbHbIX To4eK. L[eHTp macc cuctembl
32 P P https://m.edsoo.ru/4bb8
MaTepHaIIbHBIX TOYEeK. TeopeMa 0 IBHKEHHUH 294
IIEHTpa Macc -
NmMmnysibec cUIlbl 1 U3BMEHEHHUE UMITYJIbCA TEJNA. bubmuotexa LIOK
33 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/1310
JIBIDKEHHE a221
MoMeHT umnyJibca MaTEPUAIbHON TOYKHU. bubamnoreka [IOK
34 [IpencraBiieHre O COXpAaHEHUN MOMEHTA https://m.edsoo.ru/d653
UMITYJIbCA B LIEHTPAIBHBIX TOJISAX 2eb9
bu6anorexa IJOK
35 Pewenue 3anau https://m.edsoo.ru/f770
6d63
PaGoTa cuiabl Ha MaJIOM M HA KOHCYHOM bu6mmoreka IJOK
36 nepemenieHuu. ['papuueckoe npeacTaBicHue https://m.eds00.ru/9139
paboThI cHIibl. MOUTHOCTH CHJIBI 74c7
Kunernueckas sueprus. Teopema 06 bubnnoreka [IOK
37 M3MEHEHUH KUHETUYECKOM AHEPIUU https://m.edsoo.ru/9ase
MaTEepUAIIBHOU TOYKH 2e74
[ToreHunanbHbIE M HETIOTECHIIMABHBIE CUITBI. bubnnoreka [JOK
38 [ToTenumansHas 3Heprusi. Bropas https://m.edsoo.ru/554b
KOCMHUYECKasi CKOPOCTh afcc




Tpetbst kocMuueckasi CKOpocTb. CBs3b

5 bubnuorexa [JOK
a00Thl HEMOTEHIIMAJIBHBIX CUJI C ©3BMEHEHUEM
39 P . B https://m.edsoo.ru/f57b
MEXaHUYECKOU SHEPTUH CUCTEMBI TeJl. 3aKOH 4¢01
COXpaHEHUSI MEXaHUYECKOU SHEPTUH —
VYrpyrue 1 Heynpyrue CTOJIKHOBEHHS. bubmuotexa LIOK
40 VYpaBHenue bepHyuM ais ueanbHOU https://m.edsoo.ru/f30f
JKUIKOCTHA 43b6
K 5 "3 bu6mmoreka [JOK
OHTpPOJIbHAS paboTa 1Mo TeMe "3aKOHbI
41 P P | https://m.edsoo.ru/474e
COXPAHEHUsI B MEXaHUKE
7c4a
Pa3Butune npeacraBieHui 0 mpupoae bubmoreka [JOK
42 ternoTbl. OcHOBHBIE NToNIokeHUsT MKT. https://m.edsoo.ru/b0a4
Huddyzus. bBpoyHoBCcKoe IBMXKEHME 445f
Crpoenue razoo0pa3HbIX, )KUJIKUX U TBEPABIX bubmmnoreka [IOK
43 Ten. XapakTep ABUKEHUS U B3AUMOIECHCTBUS https://m.edsoo.ru/c44d
YaCTHIl BEIIECTBA 02¢2
Macca u pazmepsl MOJIEKYJT (ATOMOB). bubnnoreka [IOK
44 KonuuectBo Bemectsa. [locTosiHHas https://m.edsoo.ru/c5b7
ABorazapo 2ab7
T T oe paBHoBecue. [1Ikama bubmmorexa OK
emrnepatypa. Termios BHOBecwHe. [k
45 patyp P https://m.eds00.ru/0070

Llenscus
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bu6anorexa IJOK

46 Pemenne 3amau https://m.edsoo.ru/1531
aba5
bu6mmoreka IJOK
47 WneanbabIi ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/l1deb
2367
bubmmoreka I{JOK
M -Kimaneii .
48 ¥pastertne Mernzieneepa-Kaneitpora https://m.edsoo.ru/8d12
Pemienue 3amau
c328
bu6anorexa IJOK
49 AOcontoTHas TemnepaTtypa. 3akoH JlanbToHa https://m.edsoo.ru/14e0
2d1f
M3ompoiiecchl B HACATLHOM Tas3e ¢ bubmmorexa LHOK
50 pott 8 https://m.eds00.ru/6887
ITOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA
8d51
['padpraeckoe mpeacTaBiIeHHE U30MPOIIECCOB Bubmmorexa [IOK
UYECKOE II :
51 P peA port https://m.edsoo.ru/1344
n30TepMa, n30Xopa, n3obdapa
327b
bu6anorexa IJOK
52 OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/c809
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bu6anorexa IJOK

53 Pewmenue 3anau https://m.edsoo.ru/1026
5a05
CBs13b a0COJIFOTHOM TEMITEpaTypbl
54 TEPMOJIMHAMHUYECKON CUCTEMBI CO CPEHEN https://m.edsoo.ru/
KMHETUYECKOU DHEPTUEN MOCTYyNAaTEIbHOTO c38af875
TEIJIOBOTO JIBHXKCHUS €€ YacCTHIl
. bu6auoreka IHOK
O0o0011IeH1E U cUcTEMATH3AllUs 3HAHWUI IO
55 " " https://m.edsoo.1u/09d1
teme "OcHoBbl MKT
21d8
" bubnunoreka LIOK
KonTtponbsras padota mo teme "OCHOBBI
56 | https://m.edsoo.ru/13ad
MKT
ad59
TepmoanHamMuueckasi cuctema. 3ajlanue
BHEIIHUX ycnoBui mia T/l cucremsl.
B g HYT eiHHe i[a aMeTpbl bubmiorexa HOK
HEITHUE U B :
57 o P : https://m.edsoo.ru/5f8d
[Tapamerpsr T/] cuctembl Kak cpeiHUE 1823
3HAYE€HUS BEJIMUMH, OMMCHIBAIOIIUX €€ Ha —
MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauanmo TepMoauHaMUKH. bubnmoreka [IOK
58 CamonpousBonbHas penakcaus T[] cuctemsl https://m.edsoo.ru/8ec5

K TEIJIOBOMY PAaBHOBECHIO
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Mogaenb uieanbHOro ra3a B TepMOJUHAMHUKE.

bu6anorexa IJOK

59 . https://m.edso0.ru/2935
VY caoBuUs NPUMEHUMOCTH STOW MOJIEIH
5001
bu6 OK
60 YpaBHeHue MeHz[eneeBa—KJianeﬁpOHa 51 h:tlpsjil;l/:%elziici.ru ball
BBIPKCHHUE JUTsl BHYTPEHHEH SHEPTUH
78d0
Breipaxxenue miist B:;/Tpe:ieﬁazzepmn BuGmiorexa LIOK
a JBHOTO Ta3a.
61 OAHOGTOMHIOTO T https://m.edsoo.ru/acSc
KBasucrarnueckue u HeCTaTUYECKUE 15
MIPOIIECCHI B
DOnemeHTapHas paboTa B TEpPMOJUHAMUKE. bubmmoreka [JOK
62 Brraucnenne paboTsI 1o rpaduKy mporecca https://m.edsoo.ru/741d
Ha pV-nuarpamme 5738
Termnonepenayua kak cnocod N3MEHEHUS bubmmnoreka [IOK
63 BHyTpeHHe sueprun T/ cuctemsr 6e3 https://m.edsoo.ru/3d73
COBEpIIIEHUS PAOOTHI 4561
bubnmoreka I{JOK
64 KonBekius, TenaonpoBOIHOCTb, U3IyYEHUE https://m.edsoo.ru/157b
S4cd
KonuuecTBo TemnoTsl. TemIoéMKOCTh Tea. bubmorexa [HOK
65 https://m.edsoo.ru/7ba6

VY ienbHas U MOJISIpHAsL TETUIOEMKOCTH
BEILIECTBA. Y ICNIbHAS TEIJI0TA CTOPAHUS
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TOIIJINBA

Pacuét xonuuecTBa TEMIOTHI IIPU bubmorexa HOK
66 P https://m.edsoo.ru/1db5
Teryionepeaaue
ad4e
bu6 OK
67 [Tonsarue 06 aguabaTtHoM mporiecce. [lepBolii hgpi@ﬁ:ﬁ;i.m 14809
3aKOH TEPMOJAUHAMUKHU
8824
KonunuecTBO TEmIOTEI 1 padoTa KaK MEPEI bubmorexa HOK
68 . P p https://m.edsoo.ru/b047
W3MEHEHUS BHYTpeHHEHN sHepruun T/[ cuctembl led
alcd
BTopoii 3aKk0H TEpMOJIMHAMUKHA JIJTS bu6mnorexa IJOK
69 PABHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB. https://m.edsoo.ru/c6f4
HeobpaTtuMocTs TpUpOAHBIX TPOLECCOB f464
bu6anorexa IJOK
70 [TpuHuune! nericteus TermtoBbix MamuH. KI1/] https://m.edsoo.ru/2e94
5513
bubmmoreka IJOK
71 Makcumanbraoe 3Hadenue KIT. Iukn Kapro https://m.edsoo.ru/fe38
57b9
72 Pemenue 3amau Bubnmorexa [IOK

https://m.edsoo.ru/b3ef
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DKOJIOTUYECKHE aCIEKThI HCIIOIb30BaHUS bubmmoreka I{JOK
73 TEIUIOBBIX JiBUTaTesel. TemnoBoe https://m.eds00.1ru/9867
3arpsI3HEHUE OKPYIKAIOIIEH CPedbI aaa’/
bubmmoreka IJOK
74 Pemenue 3amau https://m.edsoo.ru/c8c7
0432
. bubmmoreka I{OK
O060011IeHHE ¥ CUCTEMATH3AIMS 3HAHUH 110
75 " " https://m.edsoo.ru/28d6
teme "TepmoarHaMuka. TermioBble MalIUHBI Yb3f
K 5 bu6anorexa IJOK
OHTPOJIbHAS paboTa 0 TEME
76 " P P " https://m.edsoo.ru/1b6e
Tepmoaunamuka. TeroBble MalTUHBI
26¢5
[TapooOpa3oBanue U KOHACHCAITHS. bubmmoreka [JOK
77 Ucnapenue u xunenue. Y aenbHas TEILIOTa https://m.edsoo.ru/6{8e
napooOpa3zoBaHus 6777
HacpltenHpie 1 HeHACHIIIIEHHBIS TTaphI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U Bu6mioreka IIOK
78 AaBJICHHA HAaCBIINCHHOTO 11apa 0T https://m.edsoo.ru/f5cl

TEMIEePaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa
HaCBILIEHHOIO ITapa. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JIaBJICHHUS B

7d02




JKUIKOCTH

Bnaxxnocth Bo3ayxa. AGCOIIOTHAS U

bu6anorexa IJOK

79 https://m.edsoo.ru/30eb
OTHOCHUTEJbHAsS BJIAKHOCTh
bb79
bubmmoreka IJOK
80 Pemenue 3anay https://m.edsoo.ru/18e9
513
TBépnoe teno. Kpucrammmueckue u bubnuoreka [JOK
81 amop(dHbIe Tena. AHM30TPOIHS CBOMCTB https://m.edsoo.ru/20a8
KPUCTAJIIOB 8a03
[linaBnenue u kpucraym3anus. Y 1ejbHas bubnmoreia LIOK
82 P HIL A https://m.edsoo.ru/6ee9
TeruioTa riaBiaeHus. CyonuManmst
1e9f
Hedopmanuu TBEpAOTO Tena. PacTsxenue u bubnuoreka [JOK
83 cxatue. Cnur. Moayns FOura. [Ipenen https://m.edsoo.ru/dala
ynpyrux aedopmaruii abl0
TennoBoe paclIMpeHne KUIKOCTEN U bubnmnoreka LIOK
84 TBEPABIX TEJI. AHTAPMOHU3M TEIUIOBBIX https://m.edsoo.ru/7bas
KOJICOaHM YacTHUll BEIIECTBA edf2
85 IIpeoOpa3zoBanue 3HEpPTUH B (Pa3oBbIX Bu6morexa IIOK

nepexoaax

https://m.edso00.ru/97a0
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bubnmmoreka IJOK
86 VYpaBHeHue TerioBoro danaHca https://m.edsoo.ru/abl5
21fb
bubnmoreka I{OK
87 Pemenue 3amau https://m.edsoo.ru/8ab7
f40d
[ToBepxHOCTHOE HaTsKeHME. KanuinspHeie bubnmnoreka LIOK
88 sBiieHus. JlaBneHue noji uCKpUBJICHHOMN https://m.edsoo.ru/b42f
ITOBEPXHOCTHIO KUAKOCTH. Dopmyiia Jlarmaca 1197
O0600611eHrEe ¥ CHCTeMaTHU3alIMs 3HAHUM 110 bubnmoteka I{JOK
&9 TeMe "ArperatHble COCTOSIHUS BEIlIECTBA. https://m.edsoo.ru/0b52
da3oBbIE Epexoanl” S75¢
KonTposnbHas pabota o reme "ArperarHsie bubmmorexa LIOK
90 P P P | https://m.edsoo.ru/7dc2
cocTosiHug BeliecTBa. Ma3oBbie MEPEXO bl 739
arsy
DnexTpusanus Tel U e€ MpOsBICHUS.
3J‘I€KTpI/ILIeI(lJKI/II71 3aps I[Ea BHJIA Bubmmorexa HOK
91 P PAA. A https://m.edsoo.ru/laff
ANEKTPUUECKUX 3apsinoB. [[poBoaHUKH, 445F
JTURJICKTPUKHU U TIOTYTIPOBOIHUKA -
92 DJIEeMEHTAPHBIN JIEKTPUUECKUI 3apsi. 3aKOH bubmoreka IJOK

COXpPAaHCHMA DJICKTPHUICCKOI'O 3apsaaa

https://m.edsoo.ru/f49a
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BzaumonerictBue 3apsiioB. ToueuHbie 3apsiabl Bubmmorexa [IOK
93 Ko Kﬂ HoHa PAAOE. PAAIBL https://m.edso0.ru/445b
y 7746
bubnmoreka I{OK
https://m.edsoo.ru/6b87
94 Pemenue 3agau ecSa
https://m.edsoo.ru/08fc
19bc
OnexTpuueckoe 1moiie. Ero neiictsue Ha bubmmorexa LTOK
95 P ' A https://m.eds00.ru/05¢c6
AIICKTPUUSCKHUE 3aPSIJIbI
bfal
Tpobimat sopa, Jmsms mampoaEumoeTs buGorera LIOK
96 P AL P https://m.edsoo.ru/3dac
aNeKTpuIecKoro nojs. OgHopoaHOE 6957
AIEKTPUYECKOE TTOJIC —
[ToTeHnMaIbHOCTD IIEKTPOCTATUYECKOTO bubmmorexa OK
97 N P https://m.eds00.ru/8002
1oJis. Pa3HOCTh MOTEHITMAIOB U HAIIPSKEHUE 1447
[ToTeHumanbHast SHEPTUS 3apsia B bubmmoreka [JOK
98 aneKkTpocTaTndeckom moie. [ToreHmuan https://m.edsoo.ru/af5f

QJICKTPOCTATUICCKOI'O I10JIA
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CBs13b HANPSKEHHOCTH MOJISI U PA3HOCTU

bu6anorexa IJOK

99 https://m.edsoo.ru/df7a
MOTEHITUAJIOB JUIS JICKTPOCTATUICCKOTO MOJIS 6838
[TpuHIAD CYynEepHO3ULINN DIIEKTPUIECKAX bubmmorexa [OK
100 P vu yrep H p https://m.edsoo.ru/Ocfe
1oJIei
4abc
bubmmoreka I{JOK
101 Pemenne 3amau https://m.edsoo.ru/5a58
2263
I1 euHoro 3apsjga. Ilojge paBHOMEpHO Bubmorexa [TOK
YHOT saa. [Ton
102 gaonlzoqov che pAA P P https://m.edsoo0.ru/b297
SIOKEHHOM bl
P P b5c3
ITone paBHOMEPHO 3apsXKEHHOTO IO O0BEMY bubmoreka [JOK
103 | mapa. [Tose paBHOMEPHO 3apsKEHHON https://m.edsoo.ru/f7a6
0OECKOHEYHOH IIJIOCKOCTH 65ee
IIpoBo IEKTPOCTATHUCCKOM I10JI€ bubmorexa [OK
BOJHUKH B )
104 | POPOA P https://m.edsoo.ru/3240
YciioBue paBHOBECHS 3apsi0B
Seab
VN OJIyIIPOBOJIHUKH B Bubnmorexa [IOK
WDJIEKTPHUKY U 1T
105 P yHpoBOZ https://m.edsoo0.ru/060e

QJICKTPOCTATUYCCKOM II0JIC

bab5




Konnencarop. D1eKTpoEMKOCTH bubamnoreka [IOK
106 | konaeHcaTopa. DNEKTPOEMKOCTD IIIOCKOTO https://m.edsoo.ru/845b
KOHJIEHCATOopa 4173
bu6anorexa IJOK
107 | IlapamnenbHOe COEAMHEHUE KOHIEHCATOPOB https://m.edsoo.ru/d11e
8ce7
[TocnenoBarenbHOE COETUHEHUE bubmorexa HOK
108 . eIJ{lcaTo on A https://m.edsoo.ru/1e99
ACHEATOP 2920
bu6nmoreka IJOK
109 | DHeprus 3apsyKEHHOTO KOHJEHCATOpa https://m.edsoo.ru/73a3
4118
bu6anorexa IJOK
https://m.edsoo.ru/5fb2
110 | Pemenwne 3agau acb5
https://m.edsoo.ru/2743
4040
JIBrKeHue 3apsKEHHOM YaCTULIbI B bubmioreta IOK
111 P B https://m.edsoo.ru/8341
OJIHOPOJTHOM 3JIEKTPUYECKOM T0JIe
dbac
112 | Pemenue 3anau




O00011IeH1E U cUCcTEMAaTH3AlIUs 3HAHUI 110

bu6anorexa IJOK

113 " " https://m.edsoo0.ru/5752
TeMe "DIeKTPUYECKOE MOJe
603f
KonTtponbHas pabota 1o teme Bubmmorexa [OK
114 |, P P " https://m.edsoo.ru/cefe
DJEKTPUUYECKOE TOJIe
90e9
Cuna toka. IlocTossHHBIN TOK. Y CI0BHS bubnmoreka IJOK
115 | cymecTBOBaHUS MOCTOSTHHOTO https://m.edsoo.ru/2333
AIEKTPUYECKOTO TOKA 11b5
bu6nmoreka IJOK
116 | Ucrounuku Toka. Hanpsoxenune u 3/1C https://m.edsoo.ru/0839
alls
3akoH OMma 51 yyacTka Lenu bubmmorexa LIOK
117 ALY HEHH: https://m.edsoo.ru/f14f
DNEKTPUIECKOE COMPOTUBIICHHE
251e
3aBUCUMOCTb COITPOTHUBIIEHHSI OJJHOPOAHOIO bubmmnoreka [IOK
118 | npoBOoAHMKA OT €ro IJIUHBI U IJIOMIAIN https://m.edsoo.ru/95fc
MIONIEPEYHOT0 CEYEHNUS df51
VY 1esIbHOE CONIPOTUBIICHUE BEILIECTBA bubmuorexa IOK
bH h§ :
119 e P " H https://m.edsoo.ru/437f

Pemenue 3agau

8300




HOCJIGI[OB&TCJILHOG, ImapaJuiCJIbHOC,

bu6anorexa IJOK

120 https://m.edsoo.ru/236f
CMEIIIaHHOE COSMHEHHE MPOBOTHUKOB
7e07
PacuéT pa3sBeTBIEHHBIX DIIEKTPUUECKUX bubmorexa LOK
121 TP P https://m.edsoo.ru/1794
neneii. [Ipapmra Kupxroda
cf37
bubmmoreka I{JOK
122 | Pewenue 3anau https://m.edsoo.ru/3881
b469
Pabora anek €CKOro Toka. 3akoH J[>xoyis bubmuoreia LOK
ro TOKA.
123 Ta SICKTpIA 4 https://m.edsoo.ru/a360
—Jlenna
5¢c5c
bu6mmoreka IJOK
124 | Pemuenue 3agau https://m.edso00.ru/6761
bfOf
MOIIIHOCTE DJIEKTPUYECKOT0 TOKa. TerutoBas bubmmorexa HOK
HOCTH )
125 H p https://m.eds00.ru/9975
MOIITHOCTb, BBIICTIIEMas Ha PE3UCTOPE
Oa6f
bu6anorexa IJOK
126 Peruenue 3amau https://m.edsoo.ru/eb72

fc24




127

OJIC 1 BHyTpEHHEE CONPOTUBIICHUE
HUCTOYHHKA TOKA

bu6anorexa IJOK
https://m.edsoo.ru/72d4
53af

128

3akoH OMa J1J1s1 OJTHOM (3aMKHYTOM )
BJIEKTPUYECKOM LIETN

bu6mmoreka IJOK
https://m.edsoo.ru/221f
401b

129

Pemenue 3agau

bubmmoreka I{JOK
https://m.edsoo0.ru/3580
b679

130

MouiHOCTh UCTOUHHKA TOKA

bu6anorexa IJOK
https://m.edsoo.ru/a0ae
51d8

131

KopoTtkoe 3aMbikanue

bu6mmoreka IJOK
https://m.edsoo.ru/546f
5632

132

KOHI[CHC&TOp B IOICIIN ITOCTOSAHHOI'O TOKA

bu6nmmoreka I{JOK
https://m.edsoo0.ru/3536
8f3e

133

Penienue 3amau

bu6anorexa IJOK
https://m.edsoo.ru/4410
cefl




Penrenue 3amau mo treme "lTlocToSHHBIN

bu6anorexa IJOK

134 ek ccKtii ToK" https://m.edsoo.ru/a734
JCKTPHUSCKUAN T
|y 0a29
Pemenue 3agau o teme "llocTosSTHHBIM bubmorexa OK
135 N qucjnﬁ ok https://m.edsoo.1u/7442
p 61b8
Pewmenue 3ana4 no teme "llocTosiHHBII bubmmorexa IOK
IICHH 9 10 T
136 eKT qucfc[nﬁ ok https://m.edsoo.ru/eb5d
AeKIP 4687
O06o00m1IeHne 1 cuctemMaTu3alys 3HaHUH 110 bubmmorexa LIOK
HUE W CUCTEMaTH3aIus 3H
137 iH . " . " https://m.edsoo.ru/bfd7
teme "[loCTOSHHBIN 2NIEKTPUYECKUN TOK
a050
Kontponrnas padota o teme "TlocTossHHBINM bubmorexa OK
138 neKTp qucmg ok https://m.edsoo.ru/1885
SHERP ddfl
DJeKTpUYecKas MPOBOJUMOCTb Pa3JIMUHbBIX bubmmnoreka [{OK
139 | BemiecTB. DIEKTPUUECKUI TOK B METaIIaX. https://m.edsoo.ru/da79
CBepXnpoBOJIUMOCTb 4295
DIEKTPUYECKUN TOK B paCTBOpaxX MU pacruiaBax bubnmnoreka [JOK
140 | »anextponutoB. 3akonsl Dapases ans https://m.edsoo.ru/4b42
BJIEKTPOJIN3a 3491




bu6anorexa IJOK

141 | Dnextpuueckuil Tok B razax. [lmazma https://m.edsoo.ru/92d9
2176
DIIEKTPUUYECKUN TOK B BaKyyme. BakyyMmHbie bubmorexa OK
142 P yYME. DAY https://m.edsoo.ru/2E+
npuOOpbI
160
bubmmoreka I{JOK
143 | DACKTPUYECKUI TOK B TIOJYIPOBOIHUKAX https://m.edsoo.ru/ab61
c660
bu6anorexa IJOK
144 | IlomynpOBOJHUKOBBIE TPHUOOPHI https://m.eds0o.ru/8362
2200
PU3NYECKUN PAKTUKYM 10 TEME
"M3MepeHne CUITIbI TOKA Y HaIIPSKEHUS B LIETIH
HOCT((;:II({)HOFO T:K: npi TIOMOIIIH a}éim;r(?'lsmx BuGmorexa LJOK
U ITU(GPOBBIX U3MEPUTEITBHBIX TIPH B" Wiu
145 HIOP P . pHbop . https://m.edsoo.ru/5643
"3HaKOMCTBO C 1TU(poBOI JabopaTopuei mo 356

buzuke. [Ipumepsl n3MepeHns PU3NIECKUX
BEJIMYUH TIPU TTOMOIIN KOMITBIOTEPHBIX
TaTYUKOB"




@u3nuecKkuil MpakTUKyM no teme "M3yduenue

bu6anorexa IJOK

146 | HepaBHOMEPHOTO ABUKEHHUS C LIENBIO https://m.edsoo.ru/f629
OTpeIeNIEHUs] MTHOBEHHOM CKOpocTH" 215f
Du3nyeCKUi NPAKTUKYM [0 TEME
"HU3mepeHre yCKOpeHUs IPU MPSMOJIMHEHHOM
P yCKOp PH P . bu6mmoreka IJOK
PABHOYCKOPEHHOM JIBUKEHUU 10 HAKIIOHHOU
147 " " https://m.eds00.1u/6960
mockoctu" wnn "HMccnenoBanue b6ef
e
3aBUCHUMOCTH IIYTH OT BPEMEHH PH
PaBHOYCKOPEHHOM JIBM>KEHUU"
DOU3NIECKUN TPAKTUKYM T10 TEME
" 5 bubmuotexa LIOK
3MEPEHUE YCKOPEHUS CBOOOIHOTO
148 | | https://m.edsoo.ru/dlea
nageHusd" unu "M3yueHue NBU>KEHUS Tena, 402
OpOIIEHHOTO TOPU30HTAILHO" -
DU3NYECKUN MPAKTUKYM 10 Teme "M3yueHue
JIBUKECHUS TEJa MO OKPYKHOCTH C
. " bu6mnorexa IJOK
HOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO" WIIH
149 |, https://m.edsoo.ru/befs
HccnenoBanue 3aBUCUMOCTY IEPUOJIA 1514
oOparieHusi KOHUYECKOTO MasiTHUKA OT €T0 -
napameTpoB"
®uU3NYECKUI PAKTUKYM MO TEME Bu6morexa IIOK
" A ol
150 I/IBMepeHI/Ie PAaBHOACHUCTBYIOUICHU CUJIBI ITPHU https://m.edsoo.ru/0b34
JBUKEHUHU OpyCKa 10 HAKJIOHHOU MJIOCKOCTH" dbs4

vy "IIpoBepka runore3bl 0 HE3aBUCUMOCTH




BPEMEHHU JIBUKEHUS OpyCKa M0 HAKJIOHHOU
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €T0
Macchl"

Du3nyeCKUi NPAKTUKYM [0 TEME
"HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,

bu6mmoreka IJOK
BO3HUKAIONIUX B IPYKUHE U PE3UHOBOM
151 | " https://m.edsoo.ru/b55b
oOpasiie, oT ux aedopmanuu" win "N3yuenue 2lal
a
JIBUKEHUS] CUCTEMBI TEJI, CBA3aHHBIX HUTHIO,
NEePEKUHYTOU uepe3 JErkuii 6J10K"
DOU3NIECKUN TPAKTUKYM T10 TEME
"N3mepenne ko3 duiimenta TpeHus 1o
BEJIMYMHE YTIIOBOTO KodhpuimeHTa
| | bubmmotexa LIOK
3aBucumoct FTp(N)" unu "HccnenoBanue
152 . https://m.edsoo.ru/b83b
IBM)KEHUS OpycKa MO HaKJIOHHOM TIOCKOCTH € 1607
MEPEMEHHBIM K03 PHUIIMEHTOM TpeHUs" WK -
"N3yueHne NBUKEHUA IPy3a HA BAILY C
TpeHueMm"
PuU3N4ECKUN MPAKTUKYM 10 TEME
" (V)
HccenenoBanne ycioBAil paBHOBECHS Bub6mmoreka [IOK
153 | TBEPIOrO TeJa, UMEIOIIETO OCh BpAICHUS " https://m.edsoo.ru/4a04

i "KoHCTpyupoBaHue KpOHIITEWHOB U
pacyér cun ynpyroctu'" win "HM3ydenue
YCTOMYMBOCTHU TBEPAOIO TEJIA, UMEIOIIETO

faf7




IJI0IIAAb OMOPHI"

PuU3NYECKUN PAKTUKYM 10 TEME
"N3MepeHne nmmyJibca Teja o TOpMO3HOMY
nyTu" win "M3mMepeHue CUIlbl TITH, CKOPOCTH
MO/IENH IEKTPOMOOUIISI U MOIIIHOCTH CHJIbI

" " bubmmorexa LIOK
Tarn" unu "CpaBHEHUE U3MEHEHUSI UMITYJIbCa
154 | | https://m.edsoo.ru/856f
Tena ¢ uMItyJibcom cuiibl" unu "MccnenoBanue 28
e
COXpaHEHUS UMITYJIbCA MPU YIIPYTOM
B3aumMojieiicteun" uinu "M3mepenue
KMHETUYECKOW SHEPTUH TeJia 10 TOPMO3HOMY
nytu"
@u3nuecKkuil mpakTuKyMm no teme "M3yueHue
U30TEPMHUYECKOTO Ipoliecca (PEeKOMEHI0BaHO
. " bu6anorexa IJOK
MCITIOJIb30BaHUE ITU(POBOI TabopaTOpUn )
155 | | https://m.edsoo.ru/e0fe
i "M3ydenne n30X0pHOTo npoiecca’ miu 607
e
"N3yuenue nzobapHoOro mnpoiiecca’ win
"[IpoBepka ypaBHEHUS COCTOSTHUS"
PuU3N4ECKUN MPAKTUKYM 10 TEME
"N3mepenne yaenbHON TEMI0EMKOCTH" WU
"MccrenoBanme Ipoecca OCThIBAHMS bubmiorexa [HOK
156 | pemectsa" wm "UccnenoBanue agnabaTHOro https://m.edsoo.ru/2f2f
aa6l

npouecca” win "M3ydeHue B3auMOCBsI3H
SHEPIUHU MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS




JKuakocTein"

@u3n4ecKni MPakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEMN UCIApEHUsI JKUAKOCTER"
wiu "3Mepenne y1eabHON TEIIOTHI
miaByieHus apaa" win "M3yueHne cCBOMCTB

bubmmoreka IJOK

157 | " https://m.edsoo.ru/6bla
HACBIIIEHHBIX MapoB" unu "M3mepenue 23b5
a0COIOTHOM BJIQXXKHOCTH BO3/lyXa U OIIEHKA -
Macchl apoB B noMemnieHuu'". MiamMepenue
Kod(puIeHTa MOBEPXHOCTHOTO HATSIKEHUS
DOU3NIECKUN TPAKTUKYM T10 TEME
"HaGnroenue npeBpalieHust YHEPTrun
3apsHKEHHOTO KOHJIEHCATOpa B YHEPTHUIO
u3lydeHus ceeroanoaa’ win "M3yduenue bubmmoreka [IOK
158 | mpoTekanwus TOKa B IETH, COACpKaIIEH https://m.edsoo.ru/ec42
KoHJieHcaTop" win "Pacnpenenenue pa3HocTu 4377
MOTEHIUAIOB (HAIPSLKEHUS ) IPU
MOCJIEIOBATEIBLHOM COEMHEHUU
KOHJIEHCATOPOB"
PU3NYECKUN PAKTUKYM 10 TEME
"UccreoBanne CMEIIAHHOTO COSTUHEHHMS bubmiorexa [HOK
159 | pesucropos” mu "Msmepenne yaensHoro thS:/ /m.eds00.ru/2b17
9d98

CONPOTHUBJIEHUS TPOBOAHUKOB" HIIN
"HccienoBanue 3aBUCUMOCTH CHJIBI TOKA OT




HaIpsHKEHUS 1J1s1 JIaMITbl HaKaJIuBaHUs "

PuU3NYECKUN PAKTUKYM 10 TEME

"Habmronenue anextponuza’ win "N3mepenue

3apsga OJHOBAJICHTHOIO HOHA' WK bu6anorexa IJOK
160 | "HUccnemoBanue 3aBUCUMOCTH COITPOTHUBIICHUS https://m.edsoo.ru/64b6
TEPMOPE3UCTOPA OT TEMIIEPATYPhI' WIH €901
"CHsITHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH
nuona'
O0600611eHre U cucTeMaTu3alus 3HaHu| 10 bubnmoreia LIOK
[ICHUE W CUCTeMAaTH3allvs 3HAaHUH T
161 | | https://m.edsoo.ru/ed01
teme "Kunemaruka
7d93
O0o0011IeHME U cUcTEMAaTH3allUs 3HAHUI IO bubmmorexa [TOK
162 reme "JluHamKa" https://m.edsoo.ru/3149
956b
O0600uIeHne 1 cucTtemMaTu3alys 3HaHUH 10 bubmmorexa OK
MICHUE W CHCTeMAaTH3aIlns 3HAHUH 11
163 | | https://m.edsoo.ru/0f97
teme "CraTuka TBEpJIOro Tena
S2ac
O0600611eHre U cucTeMaTu3alus 3HaHu| 10 bubnroreia LIOK
[ICHUE W CUCTeMAaTH3allvs 3HAaHUH
164 | " https://m.edsoo.ru/6¢0d
TeMe "3aKOHBI COXpaHEHUS B MEXaHUKE
f9cc
165 | O0O0OmEHKE U cUCTEMAaTH3AIUA 3HAHUHI 110 bubnmoteka I{OK

TeMe "OCHOBBI MOJIEKYJIIPHOKMHETUYECKOU

https://m.edsoo.ru/del4




TEOpUH"

8976

. bubnmoteka I{OK
O06001IeHNE ¥ cCCTeMaTH3allks 3HAaHUH 110
166 | .ol https://m.edsoo.ru/Obcc
teme "TepmoauHamuka. TerioBbIe MalTUHBI 7701
O06o001IeHe U CUCTEMAaTH3aIlUs 3HAHUH 110 bubmmoreka IJOK
167 | teme "ArperaTHble COCTOSIHUS BEILIECTBA. | https://m.edsoo.ru/59ca
®da3oBbIe Mepexonl" 5c91
O06o00111eH1Ee ¥ cUCTEMATHU3allUsI 3HAHUM 110 Bubmmorexa [IOK
168 iﬂ ,L,I 1 https://m.edsoo.ru/f238
TeMe "DIEKTPUUYECKOE TT0JIE
1cOc
. bubnmoreka IJOK
O06o001IeHe U cCUCTEMAaTH3allusl 3HAHUH 110
169 | . . " 1 https://m.edsoo.ru/3cae
teMe "I10CTOSHHBIN AIEKTPUUSCKUI TOK
6dal
O0600611IeHNE ¥ CHCTEMAaTH3aIIMS 3HAHUM 110 bubmmorexa OK
170 ,I,H 5 | 1 https://m.edsoo.ru/cc76
teMe "TOKM B pa3IMYHBIX Cpeaax
81d4
OBUIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOI'PAMME




11 KIIACC

KonuuectBo yacon

DNEKTPOHHBIE
Nem/m | Tema ypoka B Kontponwhsbie | [IpakTnueckue 1nQpoBbIE
cero padoThI paboTEI oOpa3oBaTeIbHbIC
pecypcbl
B3aumoneiictBue NOCTOSIHHBIX MarHuToOB U bubnmoreka I{OK
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE MOJIE. 1 https://m.edsoo.ru/487a
I'mnore3a Amnepa 8593
Bekrop marautHOM uHAYKUMK. [IpuHImMn bubmuoreka [JOK
2 CyNEepHO3ULINA MAarHUTHBIX nojei. JInnun 1 https://m.edsoo.ru/4cla
MarHUTHOW WHIYKIIUU bceb
MarauTHoe 1oJie MPOBOIHUKA C TOKOM bubmmorexa LIOK
3 Onsrr SpeTena POBOA ' 1 https://m.edsoo.ru/d35d
pered 5262
bu6mnorexa IJOK
4 Cuna Amriepa, e€ HarpaBJI€HUE U MOYJIb 1 https://m.edsoo.ru/26d9
cSba
bu6mmoreka IJOK
5 Pemenwne 3amaq 1 https://m.edsoo.ru/a37a
0c21




[Ipumenenue 3akoHa Ammepa.

bu6mnorexa IJOK

6 https://m.edsoo.ru/ad77
DIIeKTPOU3MEPUTEIbHBIE TTPUOOPHI
18d7
Cuna Jlopenna, €€ HanpaBJICHUE U MOJTYJIb. bubnuoreka [JOK
7 JIBUKeHue 3apsyKEHHOM YacTULIbI B https://m.edsoo.ru/c97a
OJTHOPOJTHOM MarHUTHOM IT0JIC faal
bu6nmoreka IJOK
8 Pemenue 3amau https://m.edsoo.ru/504¢
98c7
bubnmmoreka IJOK
9 PaGota cuibl Jlopeniia https://m.edsoo.ru/d518
bedb
bu6mnorexa IJOK
10 Pemenne 3amau https://m.eds00.ru/9361
7bd9
Ma O€ I0JIE B BENIECTBE Bubmmorexa [IOK
THUTHOE 11 .
11 B https://m.edsoo.ru/30ff
deppoMarHeTHKH, apa- U JHaMarHeTUKU
9608
OcHoOBHBIE CBOMCTBA (hepPPOMArHETHKOB bubmmoreia LIOK
HOBHBIE CBOM .
12 PP https://m.edso0.ru/0b58

[Ipumenenue peppoMarHeTUKOB

190a




bu6mnorexa IJOK

13 Penrtenue 3amaud mo reme "MarautHoe mose" https://m.edsoo.ru/5b55
c307
bubnuoreka IJOK
14 Penrtenue 3anaud mo teme "MarautHoe mose" https://m.edsoo.ru/41c4
ae8a
SIBJjIeHHUE DIIEKTPOMArHUTHON HHIYKIIUHA bubmmorexa HOK
BJICHUE DJIEKTPOM )
15 P . AV https://m.edsoo.ru/b3ef
[ToTok BEeKTOpa MAarHUTHOW WHIYKITUU
alcl
bu6mnoreka IJOK
16 OC unnykuuu https://m.edsoo.ru/4815
0bd8
3aK0H YJIIEKTPOMATrHUTHON UHIYVKIIUHA bubmorexa LOK
17 Dapaes p AV https://m.edsoo.ru/a6de
pan c188
bubnmmoreka IJOK
18 Buxpesoe anekrpuueckoe nose. Toku dyko https://m.edsoo.ru/15ab
el40
SIC « x . bu6mnorexa IJOK
WM B JIBU uxcs
19 HHAYKH A yHt https://m.edsoo.ru/0235

IIPOBOTHUKAX

cc02




bu6mnorexa IJOK

20 Pentenue 3amau https://m.edsoo.ru/4dfd
a618
bu6nmoreka IJOK
21 [TpaBuio Jlenua https://m.edsoo.ru/bbc2
2726
4| octh. KaTyIika nHIYKTUBHOCTH B bubmmorexa HOK
HIYKTUBH )
22 o Y o https://m.edsoo.ru/621e
LIEIIU TOCTOSSHHOTO TOKAa
ae9d
bu6mnorexa IJOK
23 Apnertne cavounykuui. SAC https://m.edsoo.ru/7eeb
CaMOWHTYKITMH
Oca8
DHEPrus MarHUTHOTO MO KaTYIIKA C bubmmorexa [TOK
24 p y https://m.edsoo.ru/b3c0
TOKOM. DJICKTPOMAarHUTHOE TIOJIE
adll
bubnmmoreka IJOK
25 Pewmenue 3amau https://m.edso00.ru/8816
9d2b
O00011IEHME U cUCcTEMAaTH3AlIUs 3HAHUI 11O bubmorexa HOK
HUE U CUCTEMAT
26 - H https://m.edsoo.ru/7648

Teme "DIeKTpoAuHaMHuKa"

4025




KonTtponbshas pabora o teme

bu6mnorexa IJOK

27 " | https://m.edsoo.ru/8ae0
JEKTPOAMHAMHKA
pol 9b98
bubmmoreka IJOK
KonebarennHas cucrema. CBOOOIHEIE 1
28 https://m.edsoo.ru/7cld
kosneOanus. ["apMoHUYecKHe KojieOaHus
b385
K bubnmmoreka IJOK
MHEMATHYECKOE B TMHAMHYECKOE OIMCAHHE
29 . https://m.edsoo.ru/87ce
K0JIeOaTeNbHEIX IBIDKCHUI
9498
DHepreTudyeckoe onucanue. BrIBo
P 8 bubmmoreka I{OK
MHAMHAYECKOI'0 OMMMCAHMS TapPMOHUYECKHUX
30 A . P https://m.edsoo.ru/e3c9
KOJIeOaHUN U3 UX SHEPTreTUYECKOro 1 9607
KMHEMATHYSCKOTO OIHCAHUS -
bu6mnorexa IJOK
31 Amrmuntyna u (aza kosiebaHuit https://m.edsoo.ru/7a0c
439a
Ilepuon n yactora konedanwuii. [lepuon
MaJTbIX CBOOOIHBIX KOJCOaHUM bu6mnorexa IJOK
32 MaTreMaTH4eckoro MasitHuka. [lepuon https://m.edsoo.ru/e039
CBOOOJHBIX KOJIEOAHUI MPYKUHHOTO 9319
MasiITHAKA
33

3aryxaronue Kojaebanus. BeiHYK/IeHHBIC

bu6nmmoreka IJOK




KoJicoanus. Pe3sonanc

https://m.edsoo.ru/72e9
3d09

bubnuoreka I{JOK
34 ABTOKONIECOAHUS https://m.edsoo.ru/6add
2644
bubmoreka [{OK
https://m.edsoo.ru/adde
35 Pemenue 3amau ec/1
https://m.edsoo.ru/7561
23c5
bu6 OK
36 Vpok-koHdepeHnus "MexaHuueckue " h;lpil:l;l/(r)rTl.esilascl){).ru 1865
KOJIeOaHUs B MYy3bIKAJIbHBIX HHCTPYMEHTAX
87be
. bubnmoteka I{OK
O0600111eHNE ¥ CUCTEMAaTH3aIMs 3HAHUH 110
37 https://m.edsoo.ru/eb84
TeMe "MexaHuueckue kojieoanus"
182f
DJIEKTPOMAarHUTHBIE KOJIEOaHUS bubmmorexa LOK
38 p . ' https://m.edsoo.ru/d4ad
KonebarenbHbIil KOHTYp
abde
®opmyna Tomcona. CBs3b aMILTUTY AbI bubmuoreka [{OK
39 3apsiia KOHAEHCATOpa C aMIUIUTY A0 CHIIbI https://m.edso0.ru/093f
TOKa B KOJIeOATeIbHOM KOHTYpE 9afl




3aKoH COXPAaHCHHUA DHCPIur B UJICAJIbHOM

bu6mnorexa IJOK

40 https://m.edsoo.ru/d1e2
KoJie0aTeIbHOM KOHTYPE
d543
3aryxaroume 3JIEKTPOMarHuTHbIE KOJIeOaHUsl. bubnmnoreka LIOK
41 BbIHYyX/1€HHBIE 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/5e66
KOJIeOaHus 8619
[Tepeme 1 TOK. Pe3ucrop u koHaeHcaro Bubmmorexa LIOK
MEHHBIHN TOK. Pe3uct
42 P P 1 KOHACHEATOP https://m_edso0.ru/8483
B IIETH TIEPEMEHHOTO TOKa
6152
K oc erm bubmoreka [JOK
WHIyKTUBHOCTH B
43 :TZHIeKa o jyo . B https://m.edsoo.ru/cfal
IEPEMEHHOTO TOK
p 07af
3akoH OMa J1J1 3JIEKTPUUECKOM LIeTH bubmmorexa LIOK
44 enene OI; oxa P B https://m.edsoo.ru/8bae
EPEMEHHOTO T
P 38¢6
MOIIHOCTh NEPEMEHHOIO TOKA. bu6motexa [IOK
45 AMIITUTYTHOE U IEUCTBYIOIIECE 3HAUCHHE https://m.edsoo.ru/lcac
CUJIBI TOKA M HAIIPSIKEHUS 6cdc
bubnmmoreka I{JOK
46 Pe3onaHc B anekTpuueckoil nenu https://m.edso0.ru/0875

06df




bu6mnorexa IJOK

47 Pemenue 3anau https://m.edsoo.ru/al68
36a4
Wneansusiif Tpancopmarop. [IpoussBoactso, bubnmnoreka LIOK
48 nepenaya u NoTpedIeHUE 3IEKTPUIECKOI https://m.edsoo.ru/f974
SHEPIUu 18ae
DKOJIOTUYECKHE PUCKH ITPU TPOU3BOJICTBE bu6motexa [IOK
49 anekTposHeprun. KynbTypa ucnosib30BaHuUs https://m.edsoo.ru/a6f7
AIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU 4d93
bubnmmoreka I{JOK
50 Pewenne 3amau https://m.edsoo.ru/ee66
77ed
bubmoreka [{OK
51 Pewenne 3amau https://m.edsoo.ru/7cab
5918
O06o0011IeHne 1 cucTeMaTi3alys 3HaHUH 110 bubmioreia LOK
52 ,I'H B | https://m.edsoo.ru/4010
TeMe "DIeKTPOMArHUTHbIE KOJieOaHus
24a9
MexaHndeckre BOJHbI. XapaKTePUCTUKU bubmmorexa OK
XaHUYECKU :
53 P P https://m.edsoo.ru/a58e

MEXaHHUYCCKHUX BOJH

109f




bu6mnorexa IJOK

54 CaolicTBa MEXaHUYECKHX BOJIH https://m.edsoo.ru/d9ae
1000
bu6nmoreka IJOK
55 3ByK. XapaKTEPUCTUKH 3BYKa https://m.edsoo.ru/138b
6109
bubnmmoreka IJOK
nu I
56 Hppassyk yHBTpaSByKU yMOBO® https://m.edsoo.ru/7380
3arpsi3HEHHE OKPYKAIOIIEH CPeIbI
038f
bu6mnorexa IJOK
57 Pemenue 3anau https://m.edsoo.ru/cfd9
18bf
DIIeKTPOMAarHUTHBIC BOJIHBL. M3i1yueHue bubmorexa LOK
58 P ' Y https://m.edsoo.ru/714¢
AIIEKTPOMArHUTHBIX BOJIH
5dbl
DHeprus 3JIeKTPOMAarHUTHBIX BOJIH bubnmoreia LIOK
59 Ij P ' https://m.edsoo.ru/d01b
CBolicTBa 3JIEKTPOMArHATHBIX BOJTH
818¢
[IIxana 3JIeKTPOMarHuTHHIX BOJIH. bubnmnoreka [IOK
60 [IpuMeHeHNE ANEKTPOMArHUTHBIX BOJIH B https://m.edsoo.ru/49be

TEXHUKE U OBITY

19




[TpuHIUIIBI PaIUOCBSA3U U TEJICBUICHUS. bu6anorexa IJOK
61 Paanonokanus. D1€KTpOMarHuTHOE https://m.edso00.ru/9196
3arps3HEHUE OKPYKAIOIIECH CpeJibl f1£8
K 5 K omeBamiis bu6mmoreka [JOK
OHTpOJIbHAs padbora nmo Teme "Koire
62 p" P https://m.edsoo.ru/4{79
BOJIHBI
85a0
C 3 OO bubmmoreka IJOK
BET. 3aKOH MPSIMOJIUHECHHOT
63 ACTDOCTDA ep cBeTa https://m.edsoo.ru/f956
IIPOCTPAHEHUS CBET
pactipoctp 6406
p & 3aKOHa bubmoreka [JOK
CIICHHE 3a/1a4 Ha IPUMEHCHHE 3aKOH
64 fl P https://m.edsoo.ru/ea32
PSIMOJIMHEWHOTO PacIpOCTPAHEHUS CBETa 4455
0 . bu6mnorexa IJOK
TpaxkeHue cBeTa. [1imockoe 3epkaio.
65 C(bp P https://m.edsoo.ru/a005
E€PHUYECKOE 3ePKaJIo
P P d2bb
[Tpenomnenue cBera. AOCOTIOTHBIN U
OTHOCHUTENBHBIN MOKA3aTENb IPEIIOMIICHHUS. bubnmnoreka LIOK
66 [TonHOE BHYTpEHHEE OTpaKEHHUE. https://m.edsoo.ru/bc2e
[IpenenbHbIi Yol MOJIHOI0 BHYTPEHHETO 55¢cd
OTpaKeHUs
67 Pemenue 3amay Ha MpUMEHEHNE 3aKOHOB Bu6miorexa IIOK

OTPaKCHUA U IIPCIIOMIICHUA CBCTA

https://m.edso0.ru/49d8




30a9

Xon nyuen B npusMme. Jlucnepcus cBera.

bubnmmoreka IJOK

68 . https://m.edsoo.ru/d8el
CnoxHbIH cocTaB Oeitoro ceeta. L{per
c3be
JInna3el. @OKyCHOE pacCTOSHUE U ONTHYECKAs bubmorexa HOK
69 ' Y p https://m.edsoo.ru/6044
CHJIA JIMH3BI
1359
[TocTpoenune n3o0paxeHuii B TUH3aX U UX bubmorexa HOK
70 P P https://m.eds0o.ru/bb53
cucreMax. YBeJINYEeHUE JTUH3EI
bld5
Pemenune 3a1au Ha nocTpoeHue bubmmoreka [JOK
71 U300paKEHUM, TOJTYYa€MBbIX C TOMOLIBIO https://m.edsoo.ru/5a86
JINH3 8109
bu6mmoreka I{JOK
72 I'ma3 kak onThyeckas cucTeMa https://m.edsoo.ru/ecd4
80a2
Pemenue 3anau. [Ipenensl npuMEHUMOCTH bubmmorexa HOK
73 A N pea P https://m.edsoo.ru/cd17
rCOMETPUICCKON ONTHUKHU
4al0
74 CKOPOCTB CBETA U METOJIBI €€ U3MEPEHHS bubmorexa [HOK

https://m.edsoo.ru/f32a




ab06

75

Jucnepcus ceera

bubnmmoreka IJOK
https://m.edsoo.ru/lel6
ccbe

76

WNurepdepenius ceera

bubnmoreka I{OK
https://m.edsoo.ru/5fcO
c638

77

KOFCpGHTHBIG HCTOYHUKHU. Y CIIOBUS
H&6JIIOI[€HI/I§I MaKCMMYMOB U MUHUMYMOB

bu6mnorexa IJOK
https://m.edsoo.ru/c641
6d48

78

Pemenue 3agau

bu6mmoreka I{JOK
https://m.edsoo.ru/3061
de2b

79

[Ipumenenue unTepPepeHIru

bu6nmmoreka I{OK
https://m.edso00.ru/668¢
dbc8

80

Judpakuus cBera

bu6mnorexa IJOK
https://m.edsoo.ru/12ed
04b5

81

HudpakunonHas pemeérka. Y clioBue
HAOJTFOICHUSI TJIABHBIX MAaKCUMYMOB

bu6anorexa IJOK
https://m.edso00.ru/f998




do64

bubnmmoreka IJOK
82 Penrenue 3anau https://m.edsoo.ru/d58c
411a
I1 CBETOBBIX BOJIH bubmmorexa [TOK
83 Honepeqzocn)c o1a ' https://m.edsoo.ru/e989
s1 CBET
OJISIpHU3aIH 0£c9
bu6mnorexa IJOK
84 Pentenue 3amau https://m.edsoo.ru/c56¢
8158
bu6mmoreka I{JOK
85 CBeTOBBIC SIBJICHUS B IPUPOJIE https://m.edsoo.ru/0b36
363d
O00011eHrEe 1 cUCTEMATU3ALMs 3HAHUHN 110 bubmorexa HOK
86 ilé) ia” H https://m.edsoo.ru/8al4
T
TeMe 748b
bu6mnorexa IJOK
87 KoHnTposnbHas padora 1o reme «Ontuka» https://m.edsoo.ru/8231

5dd4




['paHuIBl NPUMEHUMOCTH KIIACCUYECKON

bu6anorexa IJOK

88 MEXAHUKHU. 3aKOHBI 3JIEKTPOJIUHAMUKH U https://m.edsoo.ru/c9bd
MIPUHIUATT OTHOCUTEIIBHOCTH 77¢cb
[TocTynatel ciennaaibHON TEOPUU bubmioreia LIOK
89 Y B P https://m.edsoo.ru/c56f
OTHOCHUTEIBLHOCTH
05¢b
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpazoBanus Jlopenua. Ycioue bubmuoreka [JOK
90 OPUYUHHOCTU. OTHOCUTENBHOCTh https://m.edsoo.ru/d837
OJIHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHH U 42bb
COKpaIEHUE JITTUHBI
DHeprus ¥ UMIYJIbC PEISTHBUCTCKON bubnmorexa [IOK
91 qaCTI; o yAREP https://m.edsoo.ru/853a
: 64fc
CBSAE MACCLL © SHEDIIICH co bubmmoreka [JOK
BSI3b MACCHI C SHEPTHEH 1 UMITYJIECOM
92 . P Y https://m.edsoo.ru/b625
PEISATUBUCTCKON YACTHUIIBI. DHEPTHUSI TOKOS 8 fFa
bu6mnorexa IJOK
93 PaBHOBECHOE TEIJIOBOE M3ITyUYEHUE https://m.edsoo.ru/f540
35as
94 3aKkoH cMmemmenus Buna bubmorexa [HOK

https://m.edsoo.ru/l1c5f




£752

bubnmmoreka IJOK
95 I'mnote3a M. Ilinanka o kBanTax. ®OTOHBI https://m.edsoo.ru/aSff
a2l8
bubnmoreka I{OK
96 DHeprus U UMNyJibc GOTOHA https://m.edsoo.ru/7{b3
07ec
bu6 OK
dotoaddext. OnbiTe A. I'. CroneTona. nommorexa 1
97 https://m.edsoo.ru/8c68
3akonsl hoTodrPdekra
eSb9
. . bubmmoreka IJOK
08 VYpaBuenue DitHireitHa a1t potodrdpdekra. htps-//m.cdsoo.rw/01of
"Kpacnas rpanuna" ¢hotoddpdexra
4556
bu6nmmoreka I{OK
99 JaBnenue ceeta. OnwiThl I1. H. JleGenena https://m.edsoo.ru/64b4
966
bu6mnorexa IJOK
100 BosiHOBBIE CBOMCTBA YaCTHIL https://m.edsoo.ru/f59¢

fcec




Bomnnsbr ne bpons. JlnuHa BoaHbI 1€ bpoiiis

bu6anorexa IJOK

101 U pa3Mepbl 00J1aCTH JTOKATU3AIUU https://m.edsoo.ru/5df8
JBIDKYIIECHCS YaCTUIIBI bafl
bu6mnorexa IJOK
102 KopnyckyisspHO-BOJHOBOM yanu3m https://m.edsoo.ru/8cca
b62a
bu6nmoreka IJOK
103 Judpakuus >J€KTPOHOB Ha KpUCTAIax https://m.edsoo.ru/30db
al8c
Crneunduka u3MepeHnii B MUKPOMHUPE. bubnmnoreka [IOK
104 CooTHoIeHus HeopeeaEHHOCTeN https://m.eds0o0.ru/6578
I'eiizenbepra 3dec
bubmoreka [{OK
105 Pemenue rpaduueckux 3amgau https://m.edsoo.ru/e701
95bd
bu6mnorexa IJOK
106 Pemienne pacu€tHbix 3amau https://m.edsoo.ru/ee9b
3182
Kontponrshas padota o remam: "OCHOBBI bubmmorexa OK
HT ;
107 b P https://m.edsoo.ru/c3de

CTO", "KoprnycKyJIspHO-BOJTHOBOM Jyanu3m"

&91a




OnbITEI IO HCCIICA0OBAHUIO CTPOCHUS aTOMa.

bu6mnorexa IJOK

108 https://m.edsoo.ru/312b
[Tnanerapnas monens atoma Pesepdopaa
750a
bu6nmoreka IJOK
109 [Toctynatel bopa https://m.edsoo.ru/404d
fa9a
B cnekTpoB. CrekT OBHEW DHEPIUU bubmmorexa [TOK
Wbl CIIEKTPOB.
110 A P PYP P https://m.edsoo.ru/cf74
aToma BOJIOpoja
blla
C aHHOE YKIEHHOE U3JIyUCHUE bubmmorexa [TOK
1 BBIH HH
111 HOHTARHAO YA Y https://m.edsoo.ru/f945
a
CBET 485¢
bu6nmoreka IJOK
112 Jlazep https://m.edsoo0.ru/2288
aOc4
Hyxnonnas monens sigpa ['eitzenOepra- bubnmnoreka [IOK
113 NBanenko. 3apsa u MaccoBOE YHCIIO Spa. https://m.edsoo.ru/34ad
H3ortonsl. PagnoakTuBHOCTH aSde
3akoH paI[I/IoaKT(I)/IBI;OFO ;)acna]z;a. CBOIZICTBa BuGmiorexa LIOK
ro u3iyudeHus. Biausau
114 HORHSHPYIOTIE Y https://m.edsoo.ru/aab9

PaIMOAaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.
Jo3umerpus

8bef




DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie
cuwibl. Jlepext Macchl siapa. SAnepHbie
peakuuu. SnepHbie peakTopsl. [Ipodaemsl

bu6nunoreka IJOK

115 https://m.edsoo.ru/ff17
yIPABIISIEMOTO TEPMOSIZIEPHOTO CUHTE3A. 5240
DKOJIOTUYECKHE ACTIEKThI PA3BUTHS SACPHOMN -
IHEPTETUKH
MeTtoabl perucTpaiuu 1 ucclieJoBaHus
3neMeHTapHbIX yactull. OyHaaMeHTalbHbIe bubnmnoreka [IOK
116 B3auMoiericTBHs. baproHbl, ME30HBI 1 https://m.edsoo.ru/lacO
nentoHsl. [IpencraBnenue o CtaHaapTHON 8a5h
Moenu. KBapk-riirooHHas MOJIEIb apOHOB
®usuka 3a npeaenamu CTaHIaApTHOW MOJIENH. bubnmnoreka [IOK
117 TéMmHuast maTepust U TEMHAs YHEPTHS. https://m.edsoo.ru/c026
EnunHCcTBO mznueckoi KapTUHBI MUpa td37
OTa a3 aCTpOHO 3HaueHue Bubmmorexa [IOK
Tarbl pa3BUTHUS ACTPOHOMUU. 3HAYCHU
118 ACTO (1: P https://m.edsoo.ru/ad73
TPOHOMUU
P e145
[TpuMeHUMOCTh 3aKOHOB (PM3UKH JIJIst
é) . b . bubmmoreka IJOK
00BSICHEHHSI IPUPOJIBI KOCMUYCCKUX
119 pHp https://m.edsoo.ru/39c4
00BeKTOB. MeTo/ibl aCTPOHOMUYECKUX 4008
HUCCIIETOBAaHUM -
120 CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI, bubmuoreka [JOK
paMOTENIECKOIIbI, BHEaTMOChepHas https://m.edsoo.ru/4877




aCTPOHOMHUS

aale

Bup 38€31H0T0 HeOa. Co3Be3aus, sipKue

bu6mnorexa IJOK

121 . https://m.edsoo.ru/aac5
3BE3/bI, IUTAHETHI, UX BUANMOE JBI)KCHHUE
88eb
Conneunas cucrema. Connue. ConHevuHast bu6mmoreka I{JOK
122 akTUBHOCTb. cTounuk sHeprun CosHIa U https://m.edsoo.ru/2274
3BE3T 8eb4
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH. bubmmoreka [IOK
123 Jlnarpamma "crieKTpaibHBINA KJ1ace — https://m.edsoo.ru/4216
CBETHUMOCTH" 9944
bu6nmmoreka I{JOK
124 3Be3/1bI IVIaBHOM MOCJIEI0BATEILHOCTH https://m.edsoo.ru/b3ch
766¢
Buytpennee ctpoenue 38€31. CoBpeMEHHbBIC
YIP P 8 P bubmmoreka IJOK
IIPEJCTABICHUS O IIPOUCXOXKICHUN U
125 e P ) 5 https://m.edsoo.ru/d09d
sBoJirorinK CoJIHIIA M 3BE3/1. DTaIlbl )KU3HH 2494
3BE3]
bu6mnorexa IJOK
Muneunsiii [yt — Hama ["anaktuka. Tunbl
126 y https://m.edsoo.ru/7cd1
rajgakTuK. YEpHbIC ABIPHI B SpaX rajJakTHK
0a0a
127 Bcenennas. Pacimupenne Beenennon. 3akoH bubmuoreka [JOK
Xab6usa. Teopus boapuioro B3phiBa. https://m.edsoo.ru/3dbd




PenukroBoe usiyuenue

f0d2

MaciraOHast cTpykTypa Beenennoi.

bu6mnorexa IJOK

128 https://m.edsoo.ru/ce23
Meraranaktuka 4633
bu6mmoreka I{JOK
129 Hepeménnsie mpoOaemMbl aCTPOHOMUU https://m.edsoo.ru/d37d
Offe
DOU3NYECKUN TPAKTUKYM T10 TEME
"UccnenoBanue MarHUTHOTO MOJIA
NOCTOSIHHBIX MarHuToB" win "HccnenoBanue bubmmorexa LIOK
130 . | https://m.eds00.1u/6736
CBOMCTB (heppOMarHeTUKOB" WK | nof
. ae
"NccnenoBanue AEUCTBUS TOCTOSIHHOIO
MarHuTa Ha paMKy ¢ TOKOM"
dursnyecKknii NPakTUKYM 110 TEME
"U3mepenue cuiibl AMniepa" unu "M3yuyenue bubmmoreka [IOK
131 3aBUCUMOCTH CHJIBI AMTIEpa OT CHIIBI TOKA" https://m.edsoo.ru/fcae
win "OnpenesieHrne MarHUTHOM MHTYKIIUH Ha 91e9
OCHOBE M3MEPEHUs CHIIbI AMiiepa”
Du3nyecKnii NPaKTUKYM IO TEME
132 "UcciienoBanue SBICHUS JICKTPOMArHUTHOM https://m.edsoo.ru/

uHaykuun" unu "OnpenaeneHue nHIy KU
BUXPEBOI0 MArHUTHOT'O TOJIS"

c36658da




Du3nyeCcKni NPaKTUKYM 110 TEME

"M JIEHWSI CAMOMHAYKIHUH" bubmmorexa HOK
CCJIeIOBAaHUE SIB
133 | A Y https://m.edsoo.1u/b8fb
win "COopka MOJIENH 3JIEKTPOMArHUTHOTO 6391
reHeparopa" -
OU3NYECKUN PAKTUKYM M0 TEME bubmuoteka LIOK
134 "N3mepenue nepruoaa cBOOOIHBIX KOJIeOaHUN https://m.edsoo.ru/5d15
HUTSHOTO U NPYKUHHOTO MasiTHUKOB" 9d35
PU3NYECKUN PAKTUKYM IO TEME bubnmnoreka [IOK
135 "IIpeoOpa3zoBaHue SHEPTUH B MPY>KUHHOM https://m.edsoo.ru/a280
MasTHUKE" 26bd
Du3nyecKui NPaKTUKYM 110 TEME
"HccnenoBanue mepeMeHHOro ToKa uepe3
8 P , P bubmmoreka IJOK
MOCJIEIOBATENBHO COEAMHEHHBIE
136 8 8 " https://m.edsoo.1u/89dc
KOHJICHCATOP, KaTyIIKy U PE3UCTOP" WK 2d90
"UccnenoBanue paboThl HCTOYHUKOB CBETa B -
e IEPEMEHHOT0 ToKa"
@OU3NIECKUN TPAKTUK o Teme "N3yueHue bubmorexa HOK
U3UYECKHUM MPAKTHUKYM TI0 TEM YeHH
137 P Y Y https://m.edsoo.ru/b100

napaMeTpoB 3ByKOBOW BOJIHBI"

66la




Du3nyeCcKni NPaKTUKYM 110 TEME

"N3mepenue nokazaTes npeaoMICHUs bubmmorexa HOK
138 | | https://m.edso0.1u/4256
crekna" unu "llonydenue n3oOpaxeHus B
CUCTEME U3 TJIOCKOT0 3epKaja v JUH3bI" geal
Du3nyecKni NPaKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO bubmuoreka [{OK
139 PAcCTOSIHUS OT BelllecTBa (Ha puMepe https://m.edsoo.ru/b879
xuakux uH3)" win "N3mepenne pokycHOro fb3f
pPacCTOSIHUS paCCEUBAOIIUX JIMH3"
DOU3NYECKUN TPAKTUKYM T10 TEME bubmmnoreka [IOK
140 "HaGmronenue nudpakiuu, nHTepdhepeHunu https://m.edsoo.ru/8b7a
U ToJIsipyu3anuu ceera' c737
DOU3NYECKUN TPAKTUKYM IO TEME
"OnpeneneHne UMIyJibca U SHEPTUH bubmmnoreka [IOK
141 PEISITUBUCTCKUX YacTHIL (1o ¢oTorpadusim https://m.edso0.ru/6375
TPEKOB 3apSKEHHBIX YaCTULl B MATHUTHOM 6c47
nose)"
DOU3NYECKUN TPAKTUKYM T10 TEME
"N3mepenue nocrossHHOM [l11aHka Ha OCHOBE bubnmnoreka [IOK
142 uccaenoBanus ¢otodddexra’ wim https://m.edsoo.ru/eb91

"NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOIMO]] OT HalpsHKeHus"

6182




Du3nyeCcKni NPaKTUKYM 110 TEME
"HccnenoBanue CEKTpa pa3peKEHHOTO

bubmmoreka IJOK

143 https://m.edsoo.ru/ec65
aTOMApHOTO BOAOPO/Ia U U3MEPEHUE Leb8
nocTositHHOM PunGepra" —
Du3nyecKni NPaKTUKYM 110 TEME
"UccnenoBanue paguoakTUBHOTO (hoHA C bubmuoreka [{OK
144 UCIIOJIb30BAHUEM JO3UMETPA" MU https://m.edsoo.ru/c3da
"N3ydeHune moromeHus 0eTa-4acTuil bebe
antoMuHueM"
DOU3NYECKUN TPAKTUKYM T10 TEME
"HaOronenus 38E€31H0T0 HEDA
HEBOOPYKEHHBIM I'JIa30M C HCIIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIOKEHUN TSt BuGmorexa LIOK
145 OTIpe/IeICHHS TIOJIOKEeHHsI HEOECHBIX htps://m.edsoo.ru/1072
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE 0 le
co3Be3aust CeBepHOro NoJylapus u sipKue —
3B&31b1" WK "HabmroaeHus B Tesieckon
JIyHbI, 1aHET, TYMAHHOCTEW U 3BE3IHBIX
CKOIICHUI"
O06o001eHe U cucTeMaru3anus 3Hanuii. Poinb
. bubnmmoreka IJOK
146 (UBUKH U ACTPOHOMUU B DIKOHOMUYECKOM, hitps:/m.cdsoo.rw/ad6d

TEXHOJIOTUYECKOM, COLIMATIbHON U dTUYECKOUN
chepax AesTeTbHOCTH YeIoBeKa

deed




O00011eHME U cUcTeEMaTrU3anusd 3HaHu. Posb

bu6anorexa IJOK
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O00011IEHNE U cUCTEMATH3AllUs 3HAHUI 110

bu6nmoreka I{JOK
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O000111eHE U cCUCTEMATHU3aLUA 3HAHUHU 110

bubnmmoreka IJOK
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[TPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOU ITPOT'PAMMEI

10 KITACC

Kon
NMpoBepsieMOr
0 pe3yJbTaTa

[IpoBepsiembie MpeAMETHBIE PE3YIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTeabHOIN MPOrpaMMbl CPETHETO 00IIET0 00pa3oBaHus

10.1

JleMOoHCTpUpPOBaTh Ha MPUMEPAX POJIb U MECTO (DU3UKHU B
dbopMHUpPOBAHNY COBPEMEHHOW HAYyYHOU KapTUHBI MUPA, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B MPAKTHYECKOU
NEATEIIbHOCTH JIFOIEU

10.2

VY4uTHIBaTh TPaHUILIBI TPUMEHEHUS U3yUEHHBIX (PU3NYECKUX
MOJEJIEN: MaTepraIbHas TOYKA, MHEPLIUAIbHAs CUCTEMA OTCUETA,
aOCOJIIOTHO TBEPIIOE TEJI0, UACATIBHBIN I'a3; MOJEIH CTPOSHUS
ra3oB, JKUJKOCTEN U TBEPABIX TE€J, TOUCUHBIN ANEKTPUUECKUN
3apsA]l — MPU PelIeHnH (PU3NYECKUX 3a1au

10.3

Pacmo3naBath ¢usndeckue sBiaeHUs (TIPOIECChl) U OOBSICHITH UX
HA OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETHYECKOM
TEOPUU CTPOCHHMSI BEIIECTBA U 3JIEKTPOIUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHUE, CBOOOAHOE
najieHue Tell, ABUKEHUE 10 OKPY>KHOCTH, MHEPLIMS,
B3aumMojiericTBre Tei; Auddy3us, OpOyHOBCKOE ABUKEHUE,
CTPOEHHE KUAKOCTEN U TBEPIBIX TEJ, U3MEHEHHE 00BEMA TeI IPU
HarpeBaHUM (OXJIaXKI€HUH ), TEIUIOBOE paBHOBECHE, UCIIAPEHUE,
KOHJICHCALWs, TUIABJICHUE, KPUCTAJUIM3ALUsl, KUIIEHHUE, BIIAYKHOCTh
BO3/lyXa, TOBBILICHUE JABJIECHUS I'a3a IPU €ro HarpeBaHNu! B
3aKpBITOM COCYJE, CBSI3b MEXK]ly apaMeTpaMy COCTOSIHMSI ra3a B
U30IIPOLIeCCax; AEKTPU3ALUS TN, B3aUMOACHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBUKEHHE, UCIIOJB3YS (PU3NUYECKUE
BEJINYMHBI: KOOPAUHATA, IIyTh, IEPEMEILEHHUE, CKOPOCTb,
YCKOpEHHe, Macca Tela, CUJIa, UMITYJIbC Tella, KWHETUYECKAst
SHEPrusi, MOTeHIMAIbHAS YHEPT U, MEXaHUUYEeCKas padoTa,
MEXaHW4YECKasi MOIIHOCTB; IPY ONIMCAHUU NPABUIIBHO TPAKTOBATH
(pU3HYECKUI1 CMBICT UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUCHHUS U
€IMHMIIbI, HAXOJUTh ()OPMYJIbl, CBA3BIBAIOLINE JAHHYIO




(1)I/ISI/IIIGCKYIO BCIIMYMUHY C APYTUMH BCIINYMHAMU

10.5

OnuceIBaTh N3y4YEHHBIE TEIIOBBIE CBOMCTBA TEJ U TEIJIOBBIE
SIBJICHUS, UCTIOJB3YsI (PU3UYECKUE BEJIMYMHBI: IaBJICHUE Ta3a,
TeMIeparypa, CpeHssl KHHETUUECKasi SHEPTUs Xa0TUUYECKOTO
JBUOKEHUSI MOJIEKYJI, CPETHEKBAApaTUYHAsI CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSS dHEPIHs, paboTa rasa,
KOA((DUIIMEHT MONE3HOTO ACHCTBUS TEIUIOBOTO IBUTATEINS; TIPU
OMKMCAHUH MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICT
UCIIOJIb3YyEeMbIX BEJIMYHH, UX 0003HAYCHUS U CIMHUIIBI, HAXOIUTh
(bopMyIIBI, CBA3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEJIMUNHY C
JPYTUMU BEJTUYUHAM

10.6

OnuceIBaTh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U
AJIEKTPUUECKHE SIBICHUS (TIPOIECCHI), UCTIONB3YS (PU3NYECKUE
BEJIMYUHBL: AJIEKTPUUECKUH 3apsil, SJIEKTPUUECKOE MOJIe,
HaMpPsHKEHHOCTD MOJIsA, MOTEHIIMAI, PA3HOCTh MOTEHIIUATIOB; IPU
OMUCAHUU MPABUIHLHO TPAKTOBATH (PUBHUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYCHUS U €UHUIIBI; YKAa3bIBATh
dbopMyIibl, CBA3BIBAIONINE JAHHYIO (DU3UUYECKYIO BEIMUUHY C
JPYTUMHU BETUYMHAMU

10.7

aHaTM3UPOBaTh (PU3NYECKUE MPOLIECCHI U SIBJICHUS, UCTIOTIB3YSI
dbu3nYecKre 3aKOHbBI U MMPUHIIUIBI: 3aKOH BCEMUPHOT'O TATOTEHUSI,
I, IT u III 3akonsl Hpr0TOHA, 3aKOH COXPAHEHUS MEXAHUYECKON
SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, TPUHIIUIT CYTIEPIIO3ULINHT
CHWJI, IPUHIIUIT PABHONIPABHS MHEPIIMATIBLHBIX CUCTEM OTCUETA;
MOJIEKYISIPHO-KMHETUUECKYIO TEOPUIO CTPOEHUS BEIIECTBA,
ra30BbI€ 3aKOHbBI, CBSI3b CPEAHEN KMHETUUECKOW SHEPTUU
TEIJIOBOTO JIB)KEHUSI MOJIEKYJT ¢ a0COJIFOTHON TEMIIepaTypoil,
IIEPBBIM 3aKOH TEPMOJIUHAMUKH; 3aKOH COXPAHECHUS
AIEKTPUYECKOrO 3apsiaa, 3akoH KyioHa; npu 3ToM pa3nnyarhb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0 MAaTEMAaTHUECKOE
BBIpaKE€HUE U yCIOBUS (TpaHUIIBI, 001aCTH) TPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC TIPUHITUIIBI IEHCTBUSI MAIIIUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iniaTh yCIOBHS UX 0€30MaCHOTO
VICTIOJIb30BAHUSA B ITIOBCEHEBHOM KU3HU

10.9

BrinonssaTh OKCIICPHUMCHTEI 110 MCCJICAOBAHHUIO (1)I/I3I/I‘-IGCKI/IX




SIBICHUW W TIPOIIECCOB C UCIOJIb30BAaHUEM TIPSIMBIX U KOCBEHHBIX
U3MEpPEHUH; pu 3ToM GOPMYJIMPOBATH MPOoOIeMy (3a1auy) U
TUIIOTE3y YYeOHOT0 SKCIIEpUMEHTA, COOUPaTh YCTAaHOBKY U3
NPETI0KEHHOTO 000pYA0BaHUs, TIPOBOIUTH OIIBIT U
(GbopMyIMpPOBATH BHIBOIBI

10.10

Ocy1ecTBIATh NPSMbIE U KOCBEHHbIE H3MEpPEHUS (PU3UUECKUX
BEJIMYMH; MPU TOM BBIOMPATh ONTUMAJIbHBIN CIIOCO0 U3MEpPEHUs
Y MCIOJIB30BaTh U3BECTHBIC METO/IbI OLIEHKH MOTPEIIHOCTEN
U3MEPECHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXTy PU3NICCKUMH BEITMIMHAMH C
UCTIOJIb30BAaHUEM MPSMBIX U3MEPEHHI; IIPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCUPOBATH PE3yJIbTAThI MOTYyUYEHHON 3aBUCUMOCTU
¢dbu3nUecKrX BeIMYUH B BUJIE TAOIUIl U TpaUKOB, 1eTIaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICI0OBAHUS

10.12

Cobumonarh npaBuiia 6€301acHOrO TPy/aa MPU MPOBEICHUN
UCCJIEIOBaHUI B paMKaX y4eOHOTO IKCIIEPUMEHTA, Y4eOHO-
VICCIIEIOBATEIbCKOM U MPOEKTHOMU JIESITEIBHOCTH C
WCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPONCTB U J1a0OPaTOPHOTO
000opynoBaHus

10.13

Pemate pacuérHble 3aa4n ¢ SBHO 3aJaHHON (pU3UYECKOi
MO/IENbI0, UCTIONB3YS (PU3NUECKHe 3aKOHBI U MIPUHIIUIIBI; Ha
OCHOBE aHaJIn3a yCIIOBUS 3a7]aui BEIOUpATh PUIUUECKYIO MOJEIIb,
BBIICTISITh (PU3NUYECKUE BETUIMHBI M (OPMYJIIBI, HEOOXOTUMBIE IS
€€ peleHus, IPOBOAUTH PACUYEThl U OLICHUBATh PEAIbBHOCTD
MOJIYYEHHOT'0 3HAaUeHUS (PU3HUECKON BETMYUHBI

10.14

PemaTe kauecTBEHHbIE 3aJa4M: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOUKY PACCYXKIECHUN C OIOPOU Ha
U3YYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS

10.15

Hcnonb30BaTh NpU pelIEHUU YUYEOHBIX 33/1a4 COBPEMEHHbIE
UH(OPMAIMOHHbIE TEXHOJIOTUHU ISl IOUCKA, CTPYKTYpUPOBAHUS,
MHTEPIPETALNU U IPEICTABICHHS YYEOHOW U HAy4HO-
NOMyJSIPHON MH(OPMALIMHU, TOTYYEHHON U3 Pa3TUYHBIX
UCTOYHUKOB; KPUTUYECKU aHAIM3UPOBATH MOJIYyYAEMYIO
uH(pOpMaIIIO




[IpuBoaAUTH MpUMEpPHI BKIAAa POCCUICKUX U 3apyOekKHBIX

10.16 y4EHBIX-(DU3UKOB B PA3BUTHE HAYKH, OOBICHEHHUE TTPOIIECCOB
OKpY>KaroILIEro Mupa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHUMA
Hcnonap30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B
MOBCEIHEBHOM JKM3HHU JIJIs1 0OecriedeHns 0€30MacHOCTH IPH

10.17 oOparieHnu ¢ npudopaMu U TEXHUYECKUMU yCTPOICTBAMU, AJIs
COXpaHEHUs 3/I0POBbs M COOIOACHUS HOPM IKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH Cpelie
PaboTath B rpymme ¢ BHIIOJIHEHUEM PA3IMYHBIX COIIUATBHBIX
poJieH, TUTAaHUPOBATh PabOTy IPYIIIbI, PAIIMOHATBLHO PACIPENEIsATh

10.18 00513aHHOCTH | TIAHUPOBATh ACATEILHOCTh B HECTAaHIAPTHBIX
CUTyalusX, aI€KBaTHO OLIEHUBATH BKJIAJl K&XKI0T0 U3 YYaCTHUKOB
TPYIIIBI B peIIEHUE paccMaTpUBaeMOU MpoOIeMbl

11 KITACC

Kon N
[IpoBepsiemMble MPeIMETHBIE PE3YJIbTAThl OCBOEHUSI OCHOBHOM

IPOBEPSIEMOT

0 pe3yibTaTa

00pa3oBaTEILHON MPOrpaMMBbl CPEHETO OOIIEro 00pa30BaHUs

11.1

JleMoHCTpUpOBaTh Ha MPUMEPAX POJib U MECTO (PU3UKHU B
(GbopMHUpPOBAHUU COBPEMEHHOM HayYHOU KapTUHBI MUPA, B
Pa3BUTHUH COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IIPAKTUYECKOU
JESITeIbHOCTH JIFOAEH, IEIOCTHOCTh U €IMHCTBO (PU3NUECKON
KapTUHBI MUPA

YuuteiBaTh I'paHUIbI IPUMCHCHUA U3YUYCHHBIX (1)H31/I‘{€CKI/IX
MOI[CJI@ﬁ: TOYCYHBIN C-)J'ICKTpI/ILIEECKI/Iﬁ 3apAan, AaCpHasa MOICIIb

11.2
aToMa, HyKJIOHHAsI MOJIeJTb aTOMHOTO sI/Ipa TMPH PeIICHUH
bu3uYecKuX 3a1a4
Pacno3naBath huznueckue sBeHUs (MPOIECChl) U OOBIICHATD UX
Ha OCHOBE 3aKOHOB AJICKTPOJIMHAMUKH U KBAHTOBOU (PH3UKU:
11.3

AJIEKTpUYECKask MPOBOJUMOCTb, TEILUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JICUCTBUS TOKa, B3aUMOJCHCTBUE MAarHUTOB,
AJIEKTPOMATrHUTHAS MHIYKIHS, JEWCTBUE MAarHUTHOTO TOJISI HA




IPOBOJIHUK C TOKOM M JABWKYILIUICS 3apsi/l, SACKTPOMArHUTHBIC
KOJIeOAHUS ¥ BOJIHBI, MIPSMOJIMHEHHOE PacpoCTpaHCHHE CBETA,
oTpakeHHe, IpejoMiIcHIe, nHTepdepeHius, 1udpakiuus u
HOJISIPU3AIIUS CBETA, JUCIIEPCHUS CBETa, (DOTOIICKTPHUCCKUI
addext (hororddekr), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JIMHEHYATOro CIIEKTpa aToMa BOJIOPO/ia, €CTECTBCHHAS U
UCKYCCTBEHHAs pPaJHOaKTUBHOCTh

11.4

OnuckIBaTh U3yYCHHBIC CBOMCTBA BEIIECTBA (AIEKTPUUECKUE,
MarHUuTHbIE, ONTUYECKHE, TIEKTPUUECKYIO POBOIUMOCTD
Pa3JIMUHBIX CPE) U 3JIEKTPOMArHUTHbIE ABICHUS (TIPOLIECCHI),
UCTIOJIBb3YSI (PU3NUECKHE BEIIMUMHBI: DJICKTPUUECKHUM 3apsi, Chja
TOKA, SJIEKTPUUECKOE HANIPSIKEHUE, FJIEKTPUUECKOE
CONPOTUBJIEHUE, Pa3HOCTh noTeHnuanos, IJC, paboTa Toka,
WHJIYKIIMS MarHUTHOTO TOJIs1, cuiia Amrepa, cua Jlopenna,
WHYKTUBHOCTh KAaTYIIKH, SHEPTUS dJIEKTPUUECKOTO U
MarHuTHOTIO MOJIeH, IePUOoJI U YacToTa KojieOaHui B
Kos1e0aTeTbHOM KOHTYpE, 3apsij 1 CUjla TOKa B IIpoliecce
TrapMOHUYECKUX JIEKTPOMArHUTHBIX KoJieOaHui, (hOKyCcHOE
PACcCTOSIHUE U ONITUYECKAas CUJIA JIMH3BI, PU OMHCAHUU MPABUIIBHO
TPaKTOBATh (PU3UUECKUIN CMBICI UCIIOJIb3yEMbIX BEJTUYHH, UX
0003HauEHUS U €AMHUIIBL;, YKA3bIBaTh ()OPMYJIbI, CBA3BIBAIOIIUE
JTaHHYI0 (U3UYECKYI0 BEIMUHUHY C IPYTUMH BEIMYNHAMUA

11.5

OnuceIBaTh N3y4eHHBIE KBAHTOBBIE SIBJICHHS U IPOLIECCHI,
UCTIOJIb3Ys PUBNYECKUE BEIIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, /IJTUHA BOJIHBI ¥ YaCTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA,
IIEPUOJ NOJypacnaaa, SHEprus CBA3M aTOMHBIX sJ1ep; NpU
OMHCaHUU MPABUIBLHO TPAKTOBATH (PU3UUECKHUI CMBICIT
UCIOJIb3YEMbIX BEJIMYHH, UX 0003HAYEHUS U €IMHUIIbL; YKa3bIBaTh
(opMyIIbl, CBA3BIBAIOLIME JAHHYIO (PU3UUYECKYIO BEJIMUUHY C
JPYTUMU BEIMYMHAMM, BBIYUCIISATH 3HAYEHUE (PU3HUECKON
BEJINYMHBI

11.6

AHanu3npoBaTh (PU3NUECKUE TPOLECCHI U SIBICHUS, HCIOIb3YS
(u3HUecKre 3aKOHbI M MPUHLUIIBL: 3aKOH OMa, 3aKOHBI
IIOCJIEOBATENBHOTO U NTAPAJUIEIBHOIO COCIUHEHNUS IPOBOIHUKOB,
3aKOH J[>xoyms — JleHna, 3aK0H 3JIEKTPOMarHuTHOW UHAYKIIUH,
3aKOH MPSIMOJIMHEWHOr0 pacpOCTPAHEHHUsI CBETA, 3AKOHBI




OTPaKECHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YPABHCHUE
DiHITeHa 111 GoTodPdeKTa, 3aKOH COXPAHESHHS IHEPTUH,
3aKOH COXPAaHCHUS UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsijia, 3aKOH COXpaHEHHs MacCOBOTO YKCa, OCTyJaThl bopa,
3aKOH PaIMOAKTUBHOIO pacIliajia; Ipu 3TOM pas3indaTh CIOBECHYIO
(bopMyYIIMPOBKY 3aKOHA, €70 MaTEMAaTHYECKOE BEIpAXKEHUE 1
yCoBHs (TpaHMIIBI, 00JIACTH) MPUMEHUMOCTH

117 OrnpenensaTe HanpaBJIeHUE BEKTOPA UHIYKIIMM MarHUTHOTO MOJIst
' IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna

118 CtpouTh 1 ONUCHIBATh U300paKEHUE, CO3/]aBAEMOE TUIOCKUM
' 3epKajgoM, TOHKOW JIMH30H1

BBITTOTHATE SKCIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3NICCKUX
SIBIICHUH U TTPOIIECCOB C UCIOJIb30BaHNEM IPSMBIX U KOCBEHHBIX
11.9 U3MEPEHMIA; IPH 3TOM (POpMYITUPOBATH podiiemMy (3a1aqy) u

' TUIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEITI0KEHHOTO 000PY10BaHUS, TPOBOIUTh OTBIT U

(GbopMyIHpPOBATH BHIBOIBI

Ocy1ecTBIATh NPSIMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX
11.10 BEJIMYHH; MIPU STOM BBIOMPATh ONITUMAJIbHBIN CIIOCO0 U3MEpPEHUs
' Y UCMOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN

U3MEPECHUIN

NccnenoBath 3aBUCUMOCTH (DU3UUECKUX BEJIMUMH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUI; IPU ITOM KOHCTPYHPOBAThH
11.11 YCTaHOBKY, (PUKCUPOBATH PE3yJIbTAThl MOTYyUYEHHON 3aBUCUMOCTH
¢bu3HUeCcKNX BEIMYUH B BUJE TAOIUIT U TpauKOB, 1eTIaTh
BEIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHUS

Cobumronath nmpaBuiia 6€301acHOTO TPy/Aa MPU POBEICHUN
UCCJICIOBAHUI B paMKaX y4eOHOTO IKCIIEPUMEHTA, Yu4eOHO-
11.12 VICCIIEIOBATENIbCKOM U MPOEKTHOU JIESITEIBHOCTH C
WCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JTa00OPaTOPHOTO
o0opynoBaHus

Pemate pacuétHble 3a1a4n ¢ SBHO 3aJaHHON (PU3UYIECKOM

1113 MOJICJIBIO, UCITOJIb3YA CI)I/IBI/I‘-IGCKI/IG 3aKOHbI U IIPUHIMUIIBI; HA

OCHOBE aHaJIN3a yCJIOBUS 337ja4l BEIOUpATh (PU3NUECKYIO MOJEIID,




BBIICTIATH (PU3NYECKUE BETMYMHBI U (POPMYJIIbI, HEOOXOIUMBIE TS
e€ pelIeHus], IPOBOINUTh PACUETHI U OLIEHUBATh PEaIbHOCTh
HOJIy4YEHHOTO 3HaueHUs1 GPU3NUYECKON BETMUMHbI

11.14

PemaTe kauecTBEHHBIE 3a/1a4l: BEICTPAUBAThH JIOTUYECKHU
HEMIPOTUBOPEUYMBYIO LIETIOUKY PACCYKIECHUM C OMIOPOU Ha
U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U PU3NYECKUE SBICHHUS

11.15

Vcrionb30BaTh IPH pENICHUN YUEOHBIX 33]1a4 COBPEMCHHBIE
nHGOPMAITMOHHBIC TEXHOJIOTHH TS TIOUCKA, CTPYKTYpHUPOBAHUS,
UHTEPIIPETALNN U TIPECTABIICHUS yUeOHON U HAYYHO-
NOMYJIIPHOW MH(OPMAIIUHY, TIOTYYSHHON U3 Pa3IMIHBIX
UCTOYHUKOB; KPUTHUYECKU aHAIM3UPOBATH ITOTyIaeMYIO
uH(bOpMaIIIO

11.16

O0OBSACHSATH MPUHLIUIIBI IEUCTBUS MAIIMH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh yCIOBUSA UX O€30MacHOTO
UCIIOJIb30BaHUS B IOBCEHEBHOMN KU3HU

11.17

[IpuBoANTH MpUMEpPHI BKIIaAa POCCUICKUX U 3apyOEHKHBIX
y4€HBIX-(U3UKOB B pa3BUTHE HAYKHU, B 00BICHEHHE MPOIIECCOB
OKPY>KaIoIlero MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb3oBaTh TEOpETUUECKHUE 3HAHUS IO (PU3HUKE B
MOBCEIHEBHOM JKM3HHU JIJIs1 0OecriedeHns 0€30MacHOCTH IPH
obOpaieHnu ¢ mpudopamMu U TEXHUYECKUMHU YCTPOUCTBAMH, JIJIS
COXPaHEHHUS 3I0POBBS U COOIIOICHUS] HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie

11.19

PaGoTath B rpymnme ¢ BHIITOJIHEHHUEM PA3IMYHBIX COIUATBHBIX
poJiel, TUTAaHUPOBATh PabOTy TPYIIIbBI, PAIIMOHATBLHO PACIPEAEISATh
00513aHHOCTH U IJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX
CUTyalusX, aJIEKBaTHO OLIEHUBATH BKJIAJl K&XKI0T0 U3 YYaCTHUKOB
TPYIIIHI B peIlIEHHnE paccMaTpUBaeMOU MpoOIeMbl




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A

10 KITACC
K Kon
o1
nposepsieMoro | [IpoBepsiemMble 3JIEMEHTBI COJIEPKAHUS
paszaeina
3JIEMEHTA
OU3UKA U METO/IbI HAYYHOI'O ITO3HAHU A
®dusuka — Hayka o npupoje. Hayunsie meToabl
1 MO3HAHUS OKpYXKaroIero mupa. Posib skcreprumenTa
' Y TEOPUH B MIPOLIECCE MO3HAHUS TPUPOJIBI.
DKCTIEpUMEHT B (PU3HKE
1 »
MopenupoBanue GU3NIECKUX SBICHUN 1 MTPOIIECCOB.
Hayunbie runores3sl. @PU3ndeCcKue 3aKOHbI U TEOPHUH.
12 ['paHMIBI MPUMEHUMOCTH (DH3NYECKUX 3aKOHOB.
' [Tpunuun coorBercTBus. Poib u Mecto pusmku B
(opMHpPOBaHUU COBPEMEHHON HAYYHOU KapTHUHBI
MHpPA, B TPAKTUUECKOUN AEATEIBHOCTH JIIOAEH
2 MEXAHHUKA
KNHEMATUKA
Mexannueckoe aBukeHue. OTHOCUTEIIBHOCTh
2.1.1 MeXaHU4eCKOro aBikeHus. Cucrema oTcuéra.
Tpaexropust
[lepemeliienre, CKOPOCTh (CpeHSSI CKOPOCTb,
212 MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE MaTepUaibHON
2.1 o TOYKH, X IPOCKIIMU HA OCU CUCTEMbI KOOPIAMHAT.
CroxxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEH
PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIUHEMHOE
13 IBIDKEeHUE. ['padriky 3aBUCUMOCTH KOOPIUHAT,
o CKOPOCTH, YCKOPEHHUSI, TyTH U MEPEMEILICHUS
MaTepuaIbHONW TOYKU OT BPEMEHU
2.1.4 CBoOoaHOe majeHue. Y CKOpeHre CBOOOTHOTO




MaJICHUs

2.1.5

KpuBonmnennoe nBuxenne. PaBHomepHoe
JNBUKCHUE MAaTEPUATIbHOM TOUKH 10 OKPY>KHOCTH.
VYri10Bas CKOpOCTS, JINHEWHAs CKOpOCTs. [lepruon u
yacTtoTa. L{eHTpocTpeMUTEIbHOE YCKOpEHUE

2.1.6

TexHu4yeckue yCTporucTBa: COUAOMETD, IBUKEHUE
CHapsI0B, LICITHBIC 1 PEMEHHBIE ITEpeIaun

2.1.7

[Tpaktueckue paboThl. MI3MepeHrne MrHOBEHHOU
ckopoctu. MccnenoBanne COOTHOIIEHUS MEXK Y
MyTAMU, TPONJCHHBIMU TEJIOM 3a MOCIEI0BATEIbHbBIC
pPaBHBIE TPOMEKYTKH BPEMEHH MPU
PaBHOYCKOPEHHOM JBH>KEHUH C HAYaJIbHOU
CKOpPOCTBIO, paBHOM HYJI0. M3yueHue qBrxeHus
IapuKa B BSI3KOW KUAKOCTH. M3yueHune ABrxkeHus
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JIMHAMUKA

2.2.1

[IpuHnnn otHocurensHOCTH [Nanunes. 1lepBbiin
3akoH HproTtona. IHepuumanpHbIe cCUCTEMBI OTCUYETA

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuu CUi

223

Bropoii 3akoH HeroTOHA 1151 MaTepuaibHON TOYKH B
uHepruanbHoi cucteme orcuéra (MCO). Tpernit
3akOH HpIOTOHA [11 MaTepraIbHBIX TOUEK

224

3aKoH BCCMHUPHOTO TATOTCHUA. Cuna TsHKecTH.
HepBaﬂ KOCMHYCCKAA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBXEHHS U cuiia TpeHus nokost. Koagpuuument
TpeHus. Cusa ConpoTUBICHUS NPU JBUKEHUU Tela B
MKUJKOCTH WM ra3e

2.2.7

[TocTymarensHOE ¥ BpamaTeIbHOE TBIKCHUE
abCOJIFOTHO TBEPAOTO Tesa




2.2.8

MOMEHT CHJIBI OTHOCUTENILHO OCH BpaiieHus. [lnedo
cuiibl. Y cnoBus paBHoBecus TBEporo tena B MCO

229

TexHuyeckue ycTporucTBa: NOAMINITHUKH, TBU)KEHUE
MCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTnueckue padoTel. I3yueHne nBuxeHus oOpycka
10 HAKJIOHHOM IIJIOCKOCTH IO, IEVUCTBUEM
HECKOJIbKUX cuil. MccneaoBaHue 3aBUCUMOCTH CUIT
YOPYrOCTH, BOBHUKAIOIIUX B 1€(POPMUPYEMOIA
NPY>KUHE U PE3UHOBOM 00paslie, OT BEIMYUHBI UX
nedopmaruu. VMccienoBanue ycioBUid paBHOBECHUS
TBEPAOTO TEJIA, UMEIOLIETO OCh BPALLECHHUS

23

3AKOHbBI COXPAHEHHNS B MEXAHUKE

NMnysibc MaTepruabHOM TOYKH, CUCTEMBI

2.3.1 MaTepUaIIbHBIX TOYEK. VIMITyIbC CHIIBI M M3MEHEHUE
UMITyJIbCa TeJa
239 3akoH coxpanenus umnyiibca B UCO. PeakTuBHOE
o JIBHKCHUE
233 Pabora cuibl
234 MOIIHOCTE CHIIBI
235 Kunernueckas sHEpPTrHs MaTEpUAIbHON TOUKHU.
o TeopeMao KHHETHYECKOW SHEPTUH
[loreHunanbHas 3Heprus. [loreHumansHas 3ueprus
236 yrpyro 1eopMUpOBaHHON IPYKUHBI.
o [ToTeHIMaNbHAST SHEPTHS TeNa BOIN3U MOBEPXHOCTH
e
[ToTeHanbHbIe 1 HENOTEHIMAIbHBIE CUIIbI. CBSI3b
3.7 pabOThl HEMOTEHUUATBHBIX CUJI C U3MEHEHUEM
o MEXaHUYIECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEePTUU
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
2.3.9

Texnuueckue yCTpOfICTBaZ ABWIKCHHUC PAKCET,




BOJIOMET, KOIIEp, NPYKUHHBIN IUCTOJIET

[TpakTnueckue padboTel. I3yueHue cBsI3u CKOpocTen
TEJ IPU HeynpyroM yaape. HMccnenoBanue cBs3u

2.3.10
paboThI CUJIBI C UBMEHEHUEM MEXaHUYECKOW SHEPTUU
Tena
3 MOJIEKVYIJIAPHASA ®U3NKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOU TEOPUA
OCHOBHBIE MOJI0KEHUS MOJEKYISIPHO-KNHETHYECKOMN
311 teopuu. bpoyHoBckoe nBmwxkenue. Juddysus.
o XapakTep ABUKEHHS U B3aMMOICHCTBYS YaCTHII
BEILIECTBA
Mopaenu cTpoeHuUs Ta30B, KUAKOCTEW U TBEPABIX TEI
3.1.2 ¥ 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
MOJIEIIer
313 Macca monekyin. KonnuecTBo BelecTsa.
o [MocTostaHas ABoraapo
314 TemnoBoe paBHOBecue. Temmneparypa u €€
o nsmepenue. [lkana temneparyp Llenscus
3.1 M 0
0J1eJIb UJieasIbHOTO ra3za. OCHOBHOE ypaBHEHHE
3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATBHOIO
rasza
AOcCoII0THAs TEMIlepaTypa Kak Mepa cpeaHei
3.1.6 KMHETUYECKOW SHEPTUU TEIJIOBOTO JIBHKECHUS
yactul rasa. [Ilkama remneparyp KenbBuna
317 VYpaBuenue Kinaneiipona — MenneneeBa. 3akoH
o JansToHA
["a30BbI€ 3aK0HBI. M30mpo1IECCHl B UACATBHOM rase ¢
3.1.8 MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
n30Xxopa, n3obdapa
3.1.9 TexHuueckue ycTpoicTBa: TepMOMETP, OAPOMETP
3.1.10 [TpakTudeckue paboThl. I3MepeHne Macchl BO3ayXxa




B KJIacCHOM KoMHarte. McciaenoBanue 3aBUCUMOCTH
MEXKy MMapamMeTpaMu COCTOSIHUS Pa3peKEHHOIO ra3a

3.2

OCHOBbBI TEPMOJIMHAMUKA

3.2.1

TepMoanHamuueckasi cucrema. BHyTpeHHsIsl SHeprus
TEPMOAMHAMHYECKOI CUCTEMBI U CIIOCOOBI €€
WU3MEHEHUS

3.2.2

KonudectBo Temnotsl 1 padota. BHyTpeHHss
SHEPrus OJJHOATOMHOTO HJICATIBHOIO ras3a

3.2.3

Buabl Temonepenaun: TEIIONPOBOIHOCTb,
KOHBEKIUSI, U3JIydeHUe. Termo€éMKOCTh Tena.
VY nenpHas TEIIOEMKOCTD BelecTBa. Pacuér
KOJIMYECTBA TEILJIOTHI MPH TEILIONEPEIayue

324

IIepBrIit 3aKOH TepMoaHAMUKU. [IpumMenenne
MEPBOI0 3aKOHA TEPMOJIMHAMUKH K U30IMPOLECCAM.
['paduueckas naTepHIpeTaIus paboThl raza

3.2.5

TernnoBbie MamuHbl. [IpUHITUTIBI AEHCTBUS TETUIOBBIX
MaivH. [IpeoOpa3zoBanus SHEPTHH B TEIIJIOBBIX
MamrHax. KoaddunueHT none3noro aeicTBus
(manee — KIIJ1) reroBoit mammuubl. [{ukn KapHo u
ero KITJI

3.2.6

Btopoii 3akon TepmoauHamMuku. HeoOpatumocThb
MIPOLIECCOB B MpHUpoJie. TemioBble JBUTaTEIN.
DKoJoruYecKue MpoOIEMbI TETNIOIHEPTETUKU

3.2.7

TexHuueckne yCTpOUCTBA: JBUTATENIb BHYTPEHHETO
cropanusi, ObITOBON XOJIOAMIBHUK, KOHAUITUOHED

3.2.8

[Tpaktruueckue padboTel. MI3Mepenue yieabHoM
TEIUIOEMKOCTH

3.3

AT'PET’'ATHBIE COCTOAHUSA BEHLIECBA. ®A30BbIE

I[TEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u KoHACHCANM. Micnapenue u
KHATICHHE. Y IeIbHAs TEIUIOTa TapooOpa3OBaHMsI.




3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIABJICHUS
332 AOCOIIOTHASI M1 OTHOCUTEIIbHAS BIAYKHOCTh BO3/yXa.
o HacpImeHHsIi nap
Tépnoe Teno. Kpucrannmmueckue u aMopHbIE TETa.
333 AHH30TpONHS CBOMCTB KpUCTAILIOB. JKuakue
kpuctayibl. COBpEMEHHbIE MaTepHUaIbl
334 [ImaBnenue u Kpuctaum3anus. Y IejbHas TeIIOTa
o wiasiaeHus. CyOaumarius
3.3.5 VYpaBHeHue TeIioBoro dananca
TexHn4ecKkue yCTpOUCTBa: TUTPOMETP U
336 MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUHU MOTYyUYECHUS
o COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCJIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboThl. 3MepeHue BIaXKHOCTH
e BO3JyXa
4 OJIEKTPOJJUHAMUKA
OJIEKTPOCTATHUKA
411 DJieKTpu3anus Tel. DJIeKTpuueckuil 3apsia. J[Ba Buga
o SJICKTPUYECKUX 3aPSI0B
4.1.2 [IpoBOIHUKH, TUDJIEKTPUKHU U TTOJYIIPOBOIHUKH
4.1.3 3aKOH COXpAHEHUS JICKTPUUECKOTO 3apsaa
41 4.1.4 BzaumopeiictBue 3apanoB. 3akoH Kynona
Onektpuueckoe noisie. Hanpsok€HHOCTH
4.1.5 anekTpuyeckoro noiid. [IpuHiun cynepno3unuu.
JIuHun HaNPSHKEHHOCTH AJIEKTPUUYECKOTO MOJIS
416 Pabota cui sanextpocrarnyeckoro moss. [loteniuman.
o Pa3HOCTh MOTEHIMAIOB
417 [IpOBOAHUKH U TUDIEKTPUKHU B IOCTOSHHOM
AIEKTPUYECKOM noJie. JInanekTpuyeckas




IMPOHHULIACMOCTD

OnekTpo€MKOCTh. KoHzteHcaTop. DIIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHAEHCATOPA. DHEPTUS 3apsKEHHOTO
KOHJIEHCaTopa

TexHruecKre yCTpocTBa: 3JIEKTPOCKOIL,
AIIEKTPOMETP, IEKTPOCTATHUECKAs 3aIUTa,

4.1.9
3a3eMJICHUE JIEKTPOIIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWUHBIN IPUHTEP

4110 [TpakTnueckue padoThl. I3MepeHue 3JeKTPOEMKOCTH

KOHJIEHCATOpa

4.2

MTOCTOSIHHBII DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJIAX

VYcnoBus cylecTBOBaHUS MOCTOSSHHOTO
4.2.1 AJIEKTPUYECKOro ToKa. Microunuku Toka. Cuna Toka.
[TocTOsIHHBIN TOK
4.2.2 Hanpsixkenue. 3akon OMa i1l yyacTka Henu
423 DJIEKTPUYECKOE COMPOTUBJICHHUE. Y ACIHHOE
o COIPOTHUBJIEHHUE BEIIECTBA
424 [TocnenoBaTenpHOE, MapajUieIbHOE, CMEIIAHHOE
o COEIMHEHUE TIPOBOTHUKOB
475 Pa6ora anekrpuueckoro Toka. 3akoH Jxoyms —
o Jlenma
4.2.6 MOUIHOCTB ANEKTPUUYECKOTO TOKA
anekTpoaBrKyas cuna (nanee — IJ1C) u
477 BHYTPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKA. 3aKOH
o Oma J1ij1st TOTTHOM (3aMKHYTOM ) DJIEKTPUYECKOM IICTIH.
KopoTkoe 3ambikanue
DNeKTpOHHAas! IPOBOJUMOCTH TBEPIBIX METAJIIOB.
4.2.8 3aBUCHUMOCTbh CONPOTUBJICHUSI METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh
4.2.9 DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA




AJIEKTPOHHBIX MYUYKOB
[TonynpoBoauuku. CoOCTBEHHAs! U TPUMECHAst
4.2.10 IIPOBOJAMMOCTB NOJIYIIPOBOAHUKOB. CBOMCTBA pP-n
nepexoja. [loaynpoBoIHUKOBEIE TPUOOPHI
4211 DNEKTPUUECKUN TOK B DJIEKTPOJIUTAX.
o DIIEKTPOIUTHYECKAS TUCCOIIUAITUSL. DIEKTPOIIH3
DIIeKTprUUYeCKU TOK B razax. CaMoCTOSATENbHBIN 1
4.2.12 HECaMOCTOATENIbHBIN pa3psii. PaznuyHble TUIBI
CaMOCTOSITENIHOTO pa3psiaa. Monnus. [Inazma
TexHuueckue yCTpouCTBa: aMIepPMETP, BOJIBTMETD,
peocTaT, UICTOYHUKH TOKA, 3JIEKTPOHATrPEBATENbHBIC
4213 puOOPHI, AIEKTPOOCBETUTEIHHBIC TPHUOOPHI,
o TEPMOMETP COTPOTHBIICHUS, BAKYYMHBIH MO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN IMO/I, TAJIbBAHUKA
[Tpaktrueckue padboThl. M3ydeHne cMemanHoTo
COEIMHEHHUSI PE3UCTOPOB.
4.2.14 N3mepenue I/1C ucTOUHMKA TOKA U €TO
BHYTpPEHHETO conpoTuiieHus. HaGmtonenue
AIIEKTPOIIN3a
11 KITACC
K Kon
Oon
NpoBepPsieMoro [IpoBepsieMbie 3IEMEHTBI COAEPKAHUS
paszena
3JIeMEHTAa
4 OJIEKTPOJUHAMUKA
MATHUTHOE ITOJIE. JIEKTPOMAT'HUTHASA MHAYKIUA
431 ITocTosgsuurle MaruuThel. B3anMmoeicteue
4.3 o IOCTOSTHHBIX MarHUTOB
432 MaruauTHoe 1osne. BekTop MarHuTHOM UHAYKIHH.
[Tpunnun cynepno3uiuu. JIMHUM MarHUTHOU




nHayKuuu. KaptruHa TMHA MarHUTHOW MHIYKIIUU
OIS IOCTOSIHHBIX MAarHUTOB

MaruauTHoO€ 10J1€ MPOBOHKKA ¢ TOKOM. KapTuHa
JIMHUM TIOJISL JUTMHHOTO TIPSIMOTO TTPOBOJHUKA U

433 3aMKHYTOI'O KOJIBLIEBOTO MMPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. Bzaumoaericteue
MPOBOJTHUKOB C TOKOM

434 Cuita AMmnepa, €€ MOyJIb Y HaIllpaBIICHHUE
Cuna JlopeHia, €€ MOIyJib U HalIPaBJICHHUE.

4.3.5 JIBrxeHME 3apsyKEHHOW YaCTHLBI B OJJTHOPOIHOM
MarHuTHoOM mnoJje. Padota cuisl Jlopenna

4.3.6 SIBneHuEe 3EKTPOMArHUTHOW UHAYKIIUU

4.3.7 IToTok BeKTOpa MarHUTHON MHAYKIIUU

433 OJIC unayKUMH. 3aKOH 3JIEKTPOMAarHUTHOMN

e unayknuu Papajies

Buxpesoe anekrpuueckoe none. 3J1C nHayKuum B

439 IIPOBOJHUKE, JIBHXKYILIEMCS IOCTYIIATENIBHO B
OJIHOPOJTHOM MAarHUTHOM TI0JIe

4.3.10 [TpaBuno Jlenua

4311 NunyktuBHOCTD. SBieHue camounaykiuu. 3/1C

o CaMOWHTYKITUH

4.3.12 DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM

4.3.13 DJIEKTPOMArHUTHOE MOJIe
TexHruecKne ycTpoicTBa: MOCTOSIHHBIE MAarHUTHI,

4.3.14 AJIEKTPOMArHUTHI, DJIEKTPOABUTATEIb, YCKOPUTEIU
AIIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS ME€Yb
[Ipaktrnueckue padoThl. MI3yueHne MarHuTHOTO

4315 1oJIA KaTyIIKH ¢ TOKOM. MccrnenoBanue aeiicTBus

MMOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue sBJICHUS 2JIEKTPOMArHUTHOM




WHIYKIHAH

KOJIEBAHWMA 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarensnasg cucrema. CBoOOIHEIE KOIcOaHUS.
["apmonunyeckue konedbanus. [lepuon, yactora,
aMIUTHTYJa ¥ (pa3a KoJaeOaHuit

5.1.2

[IpyXHHBIN MasSTHUK. MaTteMaTH4YeCKUN MassTHUK

5.1.3

YpaBHEeHHE TAPMOHUYECKHUX KOJICOAHHMIMA.
Kunemarnueckoen THHAMHYECKOE OIMMCAHUE
K0JI€0aTEIbHOTO JBMKECHUS

5.1.4

[IpeBpanieHue 3HEPTUN TTPU TAPMOHUYECKUX
Kosie0anusx. CBs3b aMIUIUTYAbl KOJIEOAHUIA
HCXO/IHOM BEJIMYMHBI C aMIUIUTYIaMH KOJI€OaHU
€€ CKOPOCTHU U YCKOPEHMUS

5.1.5

Konebarenbublit KoHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHus B U€aIbHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUs MEXKITY
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHS SHEPTUU B UI€aTHHOM
K0J1e0aTeTbHOM KOHTYpE

5.1.7

BbIHYyX/IeHHbIE MEXaHUYECKUE KOIeOaHuUs.
Pe3onanc. Pe3onancHas kpuBas. BeiHyX/1eHHbIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusl.

5.1.8

[Tepemennslil Tok. CHHYCOMAIBHBINA TEPEMEHHBIH
TOK.

5.1.9

MonHOCTh NIEPEMEHHOTO TOKA. AMIUTUTYHOE U
JEUCTBYIONIEE 3HAUCHUE CUJIbI TOKA M HAPSHKEHUS

5.1.10

Tpanchopmarop. [IpousBoacTBo, nepegava u
MOTPEOJICHHE DIICKTPUICCKOM dHEPTUH.
DKOJOTMYECKHE PUCKHU ITPH MTPOM3BOJICTBE




anekTpuuecko sHeprun. Kynerypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCEITHEBHOM
KU3ZHU

5.1.11

TexHuueckue ycTpoiicTa: ceiicmorpad,
AIIEKTPUIECKHUI 3BOHOK, JTMHUU HJIEKTpoTiepeaayd

5.1.12

[Ipaktuueckue padbotsl. MccienoBanue
3aBUCUMOCTH IEPUO/a MAJIBIX KOJieOaHUH rpy3a Ha
HUTH OT JUIMHBI HUTU U MAacChl rpy3a.
HccnenoBanue nepeMeHHOT0 TOKa B LEMHU U3
MOCJIEIOBATENIBHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyIIK{ U PE3UCTOpa

5.2

MEXAHHNYECKHA

E N SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopocth
pacrpocTpaHeHus U JjinHa BOJIHBL. [lonepeunsie u
MPOJIOJIBHBIE BOJTHBI

522

#i#HPart## Natepdepennus u qudpaxius
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3JIyUEHUS
AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpOB E, B 1 v B 21€KTpOMarHuTHOW BOJIHE B
BAKyyM€

5.2.5

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE,
pesIoMJICHUE, MOSpU3aIus, UPPaKIs,
unTepdeperus. CKOpocTh dIEKTPOMArHUTHBIX
BOJIH

5.2.6

[ITkaa 351eKTPOMarHUuTHBIX BOJIH. [IpruMeneHne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHI_II/Il'II)I PadIruOCBA3H U TCICBUACHU.
Pa,III/IOJIOKaHI/IH. SJIGKTpOMaFHI/ITHOG 3arpsA3HCHUC




OKPY’KarOIIEN CPEbI

5.2.8

TexHu4yeckue yCcTporucTBa: My3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBask JUArHOCTUKA B
TEXHUKE U MEIULIUHE, pajap, paIuONpPUEMHHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBU-neup

53

OIITUKA

5.3.1

[IpsAMonrHEHHOE pacCIpOCTPAHEHUE CBETA B
OHOpPOJHOU cpene. JIyd cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHHUS CBETA.
[TocTpoeHue n3o0pakeHU B INIOCKOM 3epKalie

533

HpeJ'IOMJIeHI/IG CcBeTa. 3aKOHBI IMPpCIOMJIICHUS CBCTA.
AOCOMIOTHBIN MOKa3aTeIb IMPCIIOMIICHU A

534

ITonHoe BHyTpeHHEee oTpaxkeHue. [IpenenbHbii
YI0JI IIOJIHOT'O BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcus cBeta. ClH0XKHBII cocTaB 0€10ro CBeTa.

IlBeT

5.3.6

Cobwuparoiue 1 paccenBaroliye JUH3bl. ToHKas
auH3a. POKYCHOE PAaCCTOSIHUE U ONTUYECKas CUjia
TOHKOM JIH3BL. [locTpoeHne n3oopaxkeHuii B
coOuparolux 1 paccemBaroImux Jun3ax. opmyna
TOHKOM JIMH3bI. Y BEJIMUCHHUE, JaBAEMOE JIUH30M1

5.3.7

[Ipenesnbl MPUMEHUMOCTH TEOMETPUUECKON ONITHKH

5.3.8

HNutepdepenius ceeta. KorepeHTHbIC HICTOYHHKH.
YcaoBus HaOMIOICHUSI MAKCUMYMOB 1 MUHUMYMOB
B MHTEPHEPEHITMOHHON KapTUHE OT JIBYX
CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB

539

Hudpakuus cseta. {udpaknronnas pemerka.
YcnoBue HaOMIOEHUS TTIaBHBIX MAKCUMYMOB MTPH
NaJIeHU MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY

5.3.10

[Tosstpuzanus cBera




TexHuueckue yCTpoucTBa: OUKH, JIyIa,
¢doToanmnapat, NPOEKIMOHHBIN anmnapar,

5.3.11
MUKPOCKOII, TeJIECKOII, BOJJOKOHHASI OITHKA,
mudpakiMOHHAs PEIIETKA, MOISIPOU]T
[Ipaktuueckue padbotel. I3MepeHue nokazaress
53.12 npenomieHus. VMccienoBanue cCBONCTB

n3o0paxeHui B TuH3ax. Habmronenue nucrnepcun
CBeTa

SJIEMEHTBI CITELIMAJIBHOM TEOPMM OTHOCHUTEJILBHOCTH

[ paHMIBI MIPUMEHUMOCTH KIIACCUYECKON
MeXaHUKH. [IoCcTynaTsl TEOPUM OTHOCUTENBHOCTH:

6.1
WHBAPHAHTHOCTHh MOAYJISl CKOPOCTH CBETa B
BAKyyM€, IPUHIUIT OTHOCUTEIBHOCTH DWHINTEHA
6
6.2 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHUE
' BPEMEHH U COKpPAIICHUE JITTHHBI
6.3 DOHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs13b MaccChl C PHEPTUEN U UMITYJILCOM CBOOOTHOM
' YaCTHULbl. DHEPTUS [TOKOSI CBOOOIHOM YaCTHIIbI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOH OIITUKU
711 ®otonsl. ®opmyina [1nanka cBsi3u s3HEPTrUN POTOHA
o C €r0 9aCTOTOM. DHEPIHs ¥ UMITYJIbC (POTOHA
712 OtkpeiTre u uccneaoanue Gporodrpdexra. OnbITH
o A.I'. CroneroBa. 3akonsl (hoTodddexra
7.1 713 VYpaBuenue DitnHinreriHa s poroaddexra.
o «Kpacnas rpanumna» gorosddekra
7.1.4 Jasnenue ceera. OnbiTel I1.H. JleGenena
7.1.5 XHUMHYECKOe AeHCTBHE CBETa
716 Texnudeckue ycTpoicTBa: GOTOIIEMEHT,

dboTomaTumK, coiHEUHas OaTapesi, CBETOIUO




7.2

CTPOEHHME ATOMA

7.2.1

Mopens atoma Tomcona. OnwiThl Pezepdopaa no
UCCJIeIOBaHUIO CTpoeHus aToma. [linanerapHas
MOJIeJIb aTOMa

7.2.2

[Toctrynartsl bopa. M3ny4ueHue u nornoueHue
(OTOHOB IPH MEPEXO0JI€ aTOMA C OJHOTO YPOBHS
SHEpruu Ha Apyrou. Buael cnektpoB. CniekTp
YPOBHEM YHEPrUU aToMa BOAOPOIA

7.2.3

BouHoBBIE cBOVICTBA yacTull. Bosnsl 1e bpoins.
KopnyckyiisspHo-BoJIHOBOM nyanusM. Judpakuus
AJIIEKTPOHOB HA KPUCTAIIIIAX

7.2.4

CrOHTaHHOE U BBIHYXJICHHOE U3JIy4YCHHUE.
Y CTpoiCTBO U MPUHIUT pabOTHI J1a3epa

7.2.5

TexHnueckne yCTpOMCTBA: CIIEKTPAIbHbIA AaHAIU3
(CIeKTpOCKOII), Ja3ep, KBAHTOBBI KOMIIBIOTED

7.2.6

[IpakTuueckue paboTsl. HabmoneHue
JIMHENYATOTO CIEKTPA

7.3

ATOMHOE A1PO

7.3.1

MeTo1b1 HAOJIOIEHHS U PETUCTPALIUN
AIIEMEHTAPHBIX YACTHI]

7.3.2

OTtkpriTHe pagnoakTuBHOCTH. OnBITH Pezepdopna
0 OTPEJIENICHUIO COCTaBa PAUOAKTUBHOTO
u3nydyenus. CBoiicTBa asibda-, 6eTa-, raMma-
u3lydeHus. BiusiHue paguoakTUBHOCTH Ha KUBbBIC
OpraHU3MbI

7.3.3

OtkpbiTHE TPOTOHA U HENTPOHA. HyknoHHas
Mozenb sapa [eiizen6epra — UBanenko. 3apsij
aapa. MaccoBoe yuciio sapa. M30tornsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIA U TO3UTPOHHBIN
oeta-pacnan. ['aMma-u3nydenue. 3aKoH
paZoaKTUBHOTO pacnaaa




7.3.5

DHeprus CBsS3M HYKJIOHOB B siape. SIAepHbIC CHITHL.
HedexT mMaccol spa

7.3.6

Snepnsbie peakuun. JleneHue u CUHTE3 SAED

7.3.7

S nepubiii peaktop. TepMOsIepHBIN CUHTES.
[Tpo6rieMbl U IEPCTIEKTUBHI AAEPHOI SHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI AIEPHON DHEPTETUKH

7.3.8

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
OyHIaMEHTaJIbHbIE B3aUMOICHCTBHS

7.3.9

TexHuueckue yCTpoucTBa: JO3UMETP, Kamepa
Bunbcona, sipepHbIil peakTop, aToMHast 0omoOa

7.3.10

[TpakTrueckue paboTsl. MccnenoBanue TpekoB
gacTull (110 TOTOBBIM (poTorpadusm)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 38€31H0r0 HebOa. Co3Be3aus, ipKue 3BE3/IbI,
IUIAHETHI, X BUAUMOE JIBH)KCHHUE

8.2

Conneunas cucrema. [InmaHeTsl 3eMHOM TPYIIIHIL.
[ImaHeTHI-TUTaHTBI U UX CITyTHUKH, KAPIUKOBBIC
riaHeTbl. Mansie Tena COJTHEYHON CHCTEMBI

8.3

Comnre, horochepa u armochepa. ConHedHast
aKTHBHOCTD

8.4

Hcrounuk suepruu CoJiHIa U 3BE3]]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paJInyC, TEMIIepaTypa, ux
B3aMMOCBS3b. [lnarpaMma «CreKkTpaabHbIN Ki1acc —
CBETUMOCTbY. 3BE3/bl IJIaBHOU
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY JIJIsl 3BE3]1 TJ1aBHOU
MOCJIe10BaTEIbHOCTH

8.6

HiHParfH##BHyTpeHHEe CTPOEHUE 3BE3I.
CoBpeMeHHBIE TTPEJCTABICHUS O MPOUCXOKICHUN
u »Bosroiid CoJIHIA U 3BE3[. DTambl )KU3HU 3BE3




8.7

Mneunsiii [1yts — Hamia I'anaktuka. CiupanbHas
cTpyKTypa ['anakTuku, pacrpeneneHue 38€371, rasa
u nely. [lonoxxenne u nerxenne ConHua B
[Nanaktuke. [lnockas u cepruyeckas HOJCUCTEMbI
["asmakTkn

8.8

Tunbl ranakTuk. PagnoranakTUKy U KBa3aphl.
YeEépHbie AbIPHI B AApax raJaKTUK

8.9

Bcenennas. Paciumpenue Beenennoil. 3akoH
Xabb6mna. Pa3beranue ranaktuk. Bo3pact u paauyc
Bcenennoii, teopus bosnbuioro B3psiBa. Mojieinb
«ropsiuer Beenennoiy. PenukToBoe nsinydyeHue

8.10

MaciurabHas ctpyktypa Beenennoil.
Mertaranaktuka. Hepeménnbie npooiemsl
aCTPOHOMHHU




[TPOBEPSIEMBIE HA EI'D I10 ®U3UKE TPEBOBAHUS K PE3VJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM [TPOT'PAMMGBI
CPEJIHEI'O OBILIET'O OFPABOBAHUS

Kon
NMpoBepPsieMOro
TpeOOBaHUA

[TpoBepsiembie TpeOOBaHMS K TPEAMETHBIM PE3yJIbTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrpaMMbl CPETHETO
oO1ero ooOpazoBaHus

CdopmupoBaHHOCTh YMEHHUH pacrio3HaBaTh (pu3ndecKre
ABJIeHUS (ITPOLIECCHI) U OOBSICHATH UX HA OCHOBE U3yYEHHBIX
3aKOHOB

Bnanenue ocHoBomoaraiomuMu GU3NIECKUMU MOHATUAMU U
BEJIMUYMHAMU, XapPAKTEPU3YIOIUMHU (PU3NIECKUE MPOIIECCHI

CdopMHupOBaHHOCTH YMEHUN MMPUMEHSTH 3aKOHBI KJIACCHUECKOM
MEXaHUKH, MOJICKYJIIPHOW (PU3UKHU ¥ TEPMOAUHAMUKH,
AJIEKTPOJUHAMUKH, KBAHTOBOW (PU3UKH JIJIsl aHAIH3a U
OOBSCHEHUS SABJICHUN MUKPOMHUPA, MAaKpOMHUPA U MEraMupa,
pasnuuath yciaoBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH
(bu3HYECKUX 3aKOHOB, IOHUMATh BCEOOUIUI XapaKTep
byHIaMEHTAJIbHBIX 3aKOHOB U OTPAHUUYEHHOCTh MCIIOJIb30BaHMS
YACTHBIX 3aKOHOB; aHAJIM3UPOBATH (PU3UYECKUE MPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTHh YMEHUS pa3aIudaTh YCIOBHUS
MIPUMEHUMOCTH MOJIEICH (PU3NUECKHUX TE U MPOIIECCOB
(s1BTIEHUIA)

CdopMHpOBAaHHOCTh YMEHUS pelIaTh PACYETHBIC 3a/1a4U C SIBHO
3aJIaHHOM M HESIBHO 3aJaHHOM (hU3UYECKOU MOJIETIBIO: Ha
OCHOBAHUWU aHAJIU3a yCJIOBUS BHIOMPATh (PU3UYECKHUE MOJICIIH,
OTBeYarolue TpeOOBaHMAM 3a/1a4d, IPUMEHSTh (DOPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYIAThl PU3HUECKUX TCOPUI
IIPYA UCIIOJIb30BAHUU MAaTEMAaTHYECKUX METOJIOB PEIICHUS
3a71a4, MPOBOJAUTH PACUEThl HA OCHOBAHUU UMEIOIIUXCSA
JTAHHBIX, aHAJIU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH
METO/Ibl PELICHUS C YYETOM IMOJYYEHHBIX PE3YJIbTATOB




Pemiath kauecTBeHHBIC 3a7]a4H, TPEOYIOIINE MPUMEHEHHUS
3HaHUH U3 pa3HBIX Pa3/IeNIOB IMIKOJBHOIO Kypca (GU3UKH, a
TaKK€ UHTErpallii 3HaHUHU U3 APYTUX MPEIMETOB
€CTECTBCHHOHAYYHOTO IUKJIA: BEICTPAUBATD JIOTHYECKYIO
LETIOYKY PACCYXKJICHHUI C ONTIOPOX Ha U3YUYEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UICCKHE SIBJICHUS

Bnanenue 0CHOBHBIMU METOIaMHU HAYYHOTO TIO3HAHUS,
UCIOJIb3yeMbIMU B (PU3UKE: MPOBOAUTH MPSIMbIE U KOCBEHHbIE
U3MepeHus (PU3NYECKUX BEIUYHUH, BHIOUPAs] ONITUMAITBHBIHI
CIIOCO0 U3MEPEHUS U UCTIOJIb3YSI U3BECTHBIE METOIbI OIEHKH
MOTPEIIHOCTEN U3MEPEHUM, TPOBOJIUTH UCCIICIOBAHUE
3aBUCUMOCTEH (PU3NYECKUX BEJTUYHH C UCIIOTH30BAHUEM
MPSIMBIX U3MEPEHUN, OOBSICHSITH MOTYyUYCHHBIE PE3yJIbTaThI,
UCTIOJIB3YsI PU3HUYECKHE TCOPUH, 3aKOHBI U TIOHSATHUS, U JCNIaTh
BBIBOJIBI; COOJTIOIATh TTpaBUjIa O€30MacHOro Tpyaa Mpu
IIPOBEICHUH UCCIIEAOBAHUM B paMKaX YYEOHOTO SKCIICPUMEHTA
1 y4eOHO-HCCIeI0OBATENbCKOM JIESTEILHOCTH C
UCIOJIb30BaHUEM ITU(POBBIX UBMEPUTEIBHBIX YCTPOUCTB U
J1a60paTOpHOTO 0O0PYAOBAHUS

CdopMHpOBaHHOCTh YMEHUN aHAIU3UPOBATH U OIIEHUBATh
MOCJIEJICTBUS OBITOBOM M IPOU3BOJACTBEHHOM JI€ATEIbHOCTH
4eJioBeKa, CB3aHHOM ¢ (M3MUECKUMU MPOIECCaMU, C TIO3UIUH
HKOJIOTHYECKOM 0€30MMacHOCTH; MIPEACTABICHUM O
palMOHAIILHOM MPUPOAOIIOIB30BaHUN, & TAKKE Pa3yMHOM
UCIIOJIb30BaHUU JOCTUKEHUN HAYKH U TEXHOJIOTUI JJIs
JATbHEHIIIETO pa3BUTHUS YEIIOBEYECKOTO 00IIeCTBa

OBnazeHue pa3IMYHBIMU CIOCO0aMK paboThl ¢ MHGOpMAIIHEH
(bU3HYECKOT0 COJEPKaHUsI C UCTIOIH30BAaHUEM COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUIN
KPUTHYECKOTO aHAJIM3a U OLICHKH JIOCTOBEPHOCTH MOIy4aeMOi
uH(popManuu

10

ChopmupoBaHHOCTh YMEHUN TPUMEHSITH OCHOBOIIOIATAIOIIINE
ACTPOHOMUYECKHUE MOHATUS, TEOPUU U 3aKOHBI IS aHAIU3A U
00BsICHEHUS (PU3NIECKUX TIPOIIECCOB, TPOUCXOIAIINX HA
3BE37aX, B 3BE3HBIX CUCTEMAX, B MEXKTAUIAKTHYECKOU CPEAE;




NIBMDKCHHUS HEOECHBIX TeJI, DBOJIIOIMH 3BE311 U Beenennon







