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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE cpeaHero obmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUU M TpeOOBaHUU K pe3yjibTaTaM OCBOECHMSI OCHOBHOW 0Opa3oBaTEIbHON
nporpammel, npeacraBieHHpx B @I'OC COO, a Taxke ¢ yuérom denepaibHO padouei
nporpammsl Bocniutanus M KoHuenmuu npenojaBaHust yueOHoro npeaMera «®Pusnka» B
oOpa3oBaTenbHbIX oOpranuzanusax Poccuiickoit ®enepanuu, peaau3yrolMX OCHOBHbBIE
o0pa3oBaTeIbHbIE IPOTPAMMBI.

[Iporpamma 1o (¢u3uke ompezenseT o00s3aTeNbHOE NPEAMETHOE COJEp)KaHUE,
YCTaHABIIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCT U3YUEHUS TEM U Pa3JIeJIOB YYEOHOTO
npeaMera ¢ Y4ETOM MEXIPEIMETHbIX UM BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4YEOHOIO
npoliecca, BO3pPacTHBIX oOcoOeHHocTel oOyuwaromuxcs. Ilporpamma no ¢usuke paér
OpPEJCTAaBIEHUE O MLEesAX, COJep)KaHUM, OOmel crpareruu OOydeHUs, BOCHUTAHHUS U
pa3BUTUSL OOy4YaIOUIUXCS CpelAcTBaMHu ydyeOHoro mpeamera «®Puszuka» Ha yriyOJI€HHOM
YPOBHE.

N3yuenue kypca (U3MKH YriayOJIEHHOTO YpPOBHS IO3BOJIET pealn30BaTh 3a/Jayu
npodeccuoHaNbHONW OpUEHTAIMH, HAIMpaBiICHO HA CO3/JaHHUE YCIOBUM /Jis IPOSBICHUS
CBOMX MHTEJUJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN KaKJbIM 00YyYarolInumcsi, KOTOpbIe
HEOOXOAMMBI Uil TPOJOJDKEHHMs OOpa3oBaHUs B OpraHMU3alUAX Mpo(hecCHOHATBHOIO
00pa30BaHus O PA3IUYHBIM (PUZUKO-TEXHUUYECKUM U MHKEHEPHBIM CIIEIUAIbHOCTSIM.

B nmporpamme 1o ¢u3uke onpeneisioTcs IUIaHUPYEMble Pe3yJbTaThl OCBOEHHS Kypca
¢u3uKy Ha ypOBHE CpeaHEro ooOmero o0pa3oBaHMs: JIMYHOCTHBIC, METANpeIMETHBIE,
npeaMeTHele (Ha yriyOonéHHoM ypoBHe). HaydHo-meTononormdeckoil OCHOBOM  aiis
pa3paboTku TpeOOBaHUN K JMYHOCTHBIM, METANPEIMETHBIM M MPEAMETHBIM pE3yJibTaTaM
0o0y4JarIuXcsi, OCBOMBIIMX IMporpaMmy Mo (HU3MKE Ha YpPOBHE CpEIHEro OOUIETro
o0pa3oBaHus Ha YriyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIH MOAXO/.

[Tporpamma no gu3suKe BKIIOYAET:

IUTAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU Ha YrIyOJIEHHOM ypOBHE, B TOM
qucye MpeIMETHBIE Pe3yNbTaThl [0 roJaM 00yUYeHHUs;

cozepkanne yaeOHoro npeamera «dusnkay 1o rogam o0y4deHusl.

[Tporpamma no (u3uke uMeeT NMPUMEPHBIA XapaKTep U MOXKET ObITh MCIOJb30BaHa
yUUTEIAMU (PU3HUKY I COCTABIICHUS CBOMX pabOUYUX MPOTrpamM.

[Iporpamma 10 (U3UMKE HE CKOBBIBACT TBOPYECKYI0 MHUIMATHBY YUHUTEIeH WU
IPEIOCTABIISIET BO3MOXKHOCTH JUIsl PEATU3alUUA PA3JIMYHBIX METOJMYECKHX IOAXOAO0B K
npenojaBaHuio (GU3NKK Ha yriayOJEéHHOM YpOBHE IIPU YCIOBUU COXPAHEHUS 00s3aTENbHON
4acTH COZIEepKaHMs Kypca.

dusnka kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTYNAs B KayecTBE
y4eOHOro mpeaMera B IIKOJE, BHOCHT CYUIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUN 00
okpyxatoieM mupe. lIkonbHbIN Kypc (GU3UKH — CUCTEMOOOPA3YIOMIMMA Il €CTECTBEHHO-
HAYYHBIX Y4€OHBIX MPEAMETOB, TOCKOJIBKY (PU3NUECKHUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB
U SBJICHUW, M3y4yaeMbIX XHUMHUEH, Ouonoruei, ¢puznyeckoil reorpadueil U acTpOHOMHUEH.
Hcnonb30BaHne M aKTMBHOE NMPUMEHEHHE (PU3WYECKUX 3HAHMN OINpEeAeNUI0 XapakTep U
OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cpepe IHEPTEeTUKHU, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TIOJYYeHHsI HOBBIX MAaTEpUaloB C 3a/JaHHBIMU CBOMCTBamH. M3ydeHue (pusmku
BHOCUT OCHOBHOM BKJaJ B (OpPMHpPOBAHUE €CTECTBEHHO-HayYHOW KapTUHBI MHpa
oOyudaromierocsi, B (GOpMHpOBaHUE YMEHUN MPUMEHSITh HAy4YHBIM METOJ MO3HAHUS IMPHU
BBINIOJJHEHUU UMM YUEOHBIX UCCIIEA0BAHUM.



B ocHOBY kypca (u3MKH Ha ypOBHE CpelHEro o0Iero oOpa3oBaHMs MOJOKEH P
Uz, KOTOpbIE MOYKHO pacCMaTPHUBATh KaK MPUHIUIIBI €70 MOCTPOSHUSI.

Hoea wuenocmunocmu. B COOTBETCTBUM C HEHW KypC SBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX Pa3JesioB (PU3UKH, BKIIOUAET KaK BOIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUM ¢ Heil MaTepual Kypca U3NKH 00beTUHEH
BOKpYT (u3HuecKux Teopuil. Beaymum B Kypce sBisieTcss GopMUpOBaHUE NPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus OpeanoiaraeT  UCMOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMAa (PU3NYECKON HAayKH, OCMBICIIEHUE CBSI3M Pa3BUTUS (U3HKHU C
pazBuTHEM OOIIECTBAa, a TaKkKe€ C MHPOBO33PEHUYECKHMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMH MPOoOIeMaMHu.

Hoea npuxnaonou nanpagnennocmu. Kypc ¢usuku yriayOGn€HHOro ypoBHS
IpPEIoNaracT 3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHHYECKUX U TEXHOJOTMUECKHX
NPWIOKEHU HM3YyYEHHBIX TEeOpHil M 3akoHOB. [Ipum 3TOM paccMmaTtpuBalOTCs Ha YpOBHE
oOIINX MpeICTaBICHU U COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Kkonozuszayuu peanusyercs MOCPEICTBOM BBEIACHHS 3JIEMEHTOB COAEpKaHUS,
NOCBSIIEHHBIX  AKOJIOTMUECKMM TMpo0JieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYKIeHHUS MpobdieM palroHAIBHOTO
MPUPOIONOIE30BAHMS U SKOJIOTHYECKON 0€30MacHOCTH.

OcBoeHME COACp)KaHHUS TMPOrpaMMbl MO (PU3NKE JOHKHO OBITh IOCTPOCHO Ha
OPUHIMIIAX CUCTEMHO-JESATENBHOCTHOrO moaxona. [l Qu3uku peanuzanus 3THX
NPUHIMIIOB Oa3WpyeTcsi Ha UCIHOJB30BAHUHM CAMOCTOSITENIBHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIoMIETo (hakTopa yueOHOTO mporecca. Jis yrimyOnéHHOTO YPOBHS — 3TO
CUCTEMa CaMOCTOATEIBHOTO YYEHMUECKOrO0 IKCIEPUMEHTA, BKIIOUYAIOIIEro (pOHTaIbHBIE
YUYEHUYECKUE OMBITHI MPU W3YYSHHH HOBOTO Marepuala, jabopaTtopHbie paboThl U paboThI
npakTukyma. [Ipu 5ToM BO3MOXKHBI JIBa criocoba peanu3anuu GU3NYecKoro npakTukyma. B
NEepPBOM Ciy4yae MPaKTHKyM MpoBoauTcs nubo B koHue 10 m 11 kmaccoB, nubo mocie
MEPBOTO U BTOPOTO TMOJYTOAMM B KaXJIOM U3 OTHUX KiaccoB. Bropoit cmocod — 3T0
UHTETpaIysi paboT MpakTUKyMa B CUCTEMY JIA0OPAaTOPHBIX paboT, KOTOPBIE MPOBOJATCS B
npouecce u3yudeHus paszzgena (temsl). [Ipu aTom mox paboramMu mpakTHKymMa IMOHUMAETCS
CaMOCTOSITEIbHOE HCCJIE0BaHUE, KOTOpOE MPOBOAUTCA IO PYKOBOACTBY CBEPHYTOIO,
00001EHHOTO BUAa 0€3 MOIIaroBoil MHCTPYKITUH.

B nporpamme mo ¢usuke cucrema y4eHHYECKOrO SKCIIEPHUMEHTa, JabopaTOpPHBIX
paboT U MpakTUKyMa MpecTaBiIeHa eJUHbIM NepeuyHeM. BriOop TemMaTHKu Ajs 3TUX BUIOB
YUEHHYECKUX TMPAKTUYECKHX padoT OCYIIECTBISETCS YYacTHUKaMU 00pa3oBaTeIbHOIO
npolecca UCXOAsl U3 OCOOCHHOCTEHM MOYpPOYHOIO IUIAHMPOBAHUS M OCHAIlEHUs KabuHeTra
¢usuxu. Ilpu »ToM obecreunBaeTcs OBIaJieHHE OOYYAIOMIMMHCS YMEHHUSMHU IMPOBOIUTH
npsiMble U KOCBEHHbIE U3MEpPEHUs, MCCIEIOBaHMs 3aBUCUMOCTEH (PU3MUECKUX BEIUYHMH U
MIOCTaHOBKY OMBITOB IO IIPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHuE ynenseTcsl pEelIEHUI0 Pacuy€THBIX M KAauyeCTBEHHBIX 3anad. [Ipu
ATOM Ui Pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO 3aJaHHOM U HESBHO
3aJJaHHOM (PU3UYECKON MOJENbl0, TO3BOJSIONINE MPHUMEHATh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjiena Kypca, TaK U MHTETpUpYsl IPUMEHEHUE 3HAHUN U3
pa3HbIX paznenoB. JIns KadyecTBEHHBIX 3aJady MPUOPUTETOM SBIAIOTCS 3aJaHusl Ha
o0BsicCHEeHUe/TIpeicka3aHne MPOTEeKaHus PU3NYECKUX SIBJICHHUM U MPOIIECCOB B OKPYIKaOIIEH



KU3HU, TpeOyromme BblOOpa (u3Mueckoil Mojenu s CUTyallud TPaKTHUKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO k MarepualbHO-TEXHHUUYECKOMY
oOecrieyeHn0 y4eOHOro Ipolecca Kypc (QU3MKH YIUIYOJIEHHOTO YPOBHS Ha YpOBHE
cpenHero oOmiero oOpa3oBaHus JIOJDKEH U3Y4aThCsl B YCIOBUAX MpeaMeTHOro kabunera. B
kaOuHeTe (QU3MKK JOHKHO OBITh HEOOXoaMMoe JabopaTopHOoe O00OpyAOBaHUE IS
BBITTOJTHEHUSI YKAa3aHHBIX B MPOTpamMMe Mo (PU3MKEe YYEHHYECKHX OIBITOB, TaOOPaTOPHBIX
paboT U paboT MpaKTUKyMa, a TAKXKe IEMOHCTPAIIMOHHOE 000PYyI0OBaHUE.

JlemoHcTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHU C IMPUHIIUIIOM
MUHHMAaJIBHOU JOCTATOYHOCTH M 00€CIEYNBAET MOCTAHOBKY IEPEUNCICHHBIX B MPOTrPaMMe
no (Qu3MKe KIIOYEBBIX JICMOHCTPAIlM /I HWCCIEAOBAHUSA M3y4aeMbIX SBICHUH U
MPOLIECCOB, SIMIIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 000pyqOBaHUE AJIsl YUEHUYECKUX MPAKTHUECKUX paboT dopMupyercs
B BHJE TEMAaTHYECKHX KOMIUIEKTOB M OOecrednBaeTcsi B pacuéTe OJHOrO KOMIUIEKTa Ha
IBYX oOydarommxcs. TeMaTH4ecKHue KOMIUIEKTHI J1ab0paTopHOro 0O0OpYyIOBaHUS JOKHBI
OBITh MOCTPOEHBI HA KOMILJIEKCHOM HCIIOJIh30BAHUU aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a
TaKe KOMITBIOTEPHBIX U3MEPHUTEIHHBIX CHCTEM B BHJIE IIU(PPOBBIX JTAOOPATOPHUH.

OCHOBHBIMHU LIETSIMU U3Y4YEHHS PU3UKH B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

dbopMupoBaHHEe WHTEpeca M CTPEeMJICHUS OOYYaromMXCsi K HAay4HOMY HW3YYCHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMIPEICTABICHWH O HAYYHOM METOAE TMO3HaHWs u (HOpPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIICHUS K OKPYKAIOIINM SIBICHUSM;

dbopMupoBaHIEe HAYYHOTO MUPOBO33PEHHMsI KaK pe3yJibTaTa U3yYeHHUsS] OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

dbopmMupoBaHHEe YMEHUN OOBSCHATH SIBICHUS C UCTIOJIB30BAaHUEM (PU3NICCKUX 3HAHHMA
U HAyYHBIX JOKAa3aTEIbCTB;

dbopMupoBaHHe MIPeACTaBICHUN O PO (GU3UKHU AJISl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHA U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABICHUM O BO3MOXHBIX cdepax Oyaymielt mnpodeccrnoHanbHON
NeSITEIbHOCTH, CBA3AHHBIX C (PU3MKOW, MOATOTOBKA K JAajbHeHIIeMy OOyYeHHIO B 3TOM
HaNpaBJICHHN.

JlocTikeHne 3TUX 1eneld 00ecreunBaeTcsl peIeHueM CIeAYIONNX 3a/1a4 B MPOIecce
H3y4eHUs Kypca (pU3MKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHMs:

nprOOpEeTeHrEe CUCTEMBI 3HaHUN 00 00IMX (HU3UIECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpHSX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (QHU3UKY, JJIEKTPOJMHAMHKY, KBAHTOBYIO
(bU3KKY U DIIEMEHTHI aCTPO(PU3HKHY;

dopmMHupoBaHHE YMEHHMHA MPUMEHSATh TEOpPETUYECKHEe 3HAaHHUA JUIs OOBSCHEHHS
(GU3NYECKHX SBICHUN B IPUPOJIE U TS IPUHITHS MTPAKTHUECKUX PEIICHUH B TTOBCEIHEBHOMN
KU3HU;

OCBOEHHME CIIOCOOOB pEIICHUs] Pa3NIUYHBIX 337a4 C SBHO 3aJaHHOW (usmueckoit
MOJIENIbIO, 3aj]1a4, MOJAPa3yMEBAIOLINX CAaMOCTOSTEIbHOE CO3/1aHuE (PU3UUYECKOH MOJENH,
aJIeKBaTHOM YCIIOBHSM 3a/1a4¥, B TOM YHCJIE 3a7a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHUe (PU3MUECKUX OCHOB M NMPHUHIIMIIOB JIEHCTBHUSI TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMUSHUS HA OKPYKAIOILIYIO CPENy;

OBIIQJICHUE METOJAaMH CaMOCTOSITEIILHOTO IJIAHUPOBAHUS U MIPOBEACHUS (PU3HUECKUX
IKCTICPUMEHTOB, aHAIM3a W WHTEPIpETaluid WHPOPMAIHH, OMPEICICHUS TOCTOBEPHOCTH
MOJYYEHHOTO Pe3yNbTaTa;



CO3/laHKe YCJIOBHM JIJIsl pa3BUTHSI YMEHUIN POEKTHO-UCCIIEI0OBATENbCKOM, TBOPUECKON
NEeSITENbHOCTH;

pa3BuTHEe uHTepeca K cdepam mpodhecCHOHATBHON NEATEIBHOCTH, CBSI3aHHOU C
(bU3HKOIA.

B cootBerctBum ¢ TpeboBanmsamMu PI'OC COO yrnyOnEHHBIM YpOBEHb HM3YUCHHS
yueOHoro npeamera «@Du3MKa» HA YpOBHE CpEIHEro oOIiero oOpa3oBaHHsS BBHIOMpAETCS
Oo0yJalomMMHCA, TUTAHUPYIOMUMH TIPOJOJDKEHHE 00pa3oBaHMsl 1O CHEIHATbHOCTIM
(U3UKO-TEXHUYIECKOTO MPOQHIIS.

Ha wusydenue ¢usuku (yriayOn€HHBIH YpOBEHb) Ha YPOBHE CpPEIHETO OOIIEeTo
obpazoBanusi orBoautcs 340 gacos: B 10 kmacce — 170 gaco (5 yacoB B Heneno), B 11
kiacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemblii B mporpaMMe Mo (U3MKe NepeueHb JTaOOpaTOPHBIX M MPAKTHUECKHUX
paboT sBISETCS PEKOMEHJOBAHHBIM, YYUTENb JIeJaeT BHIOOP MPOBEACHHsS J1aOOpAaTOPHBIX
paboT 1 ONBITOB € YUETOM MHIMBHUIYaJIbHBIX OCOOCHHOCTEN 00yYaromuxcsl.



COJAEPKAHUE OBYYEHUSA
10 KJTACC

Pazgen 1. HayuHblii MeTO O3HAHUS NPUPOIBIL.

®usuka — GpyHgamMeHTalIbHAs HayKa o npupoje. HayuHsiif MeTo/] TO3HAHUSL U METO/IbI
uccaeaoBaHus GU3NUECKUX SBICHUMN.

OKCHepUMEeHT M Teopus B TIpollecce TMO3HaHus mpupoAbl. HaOmonenue u
HKCIIEPUMEHT B (PU3HUKE.

CrnocoObsl  u3mepeHusi  (pu3MyUecKHX BEIUYMH  (aHAJIOrOBble U IU(POBBIE
U3MEPUTEIIbHBIEC TPUOOPHI, KOMITBIOTEPHBIEC TATYUKOBBIE CHUCTEMBI).

[TorpemnocTu u3MepeHnit GU3NYECKUX BEIUUMH (a0CONMIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (GU3MUECKHX SBIEHUH U TMpoleccoB (MaTepuaibHas TOYKa,
aOCONIOTHO TBEPAOE TENO, HACAbHAS >KUJKOCTb, HUJCAIBHBIM Ta3, TOUYCUHBIM 3apsin).
['unore3a. ®u3nuecKuil 3aK0H, TPAHULIBI €T0 TPUMEHUMOCTH. DU3ndeckKas Teopusi.

Ponb u Mecto pusuku B popMUpOBaHUM COBPEMEHHOW HAyYHON KapTHHBI MUpA, B
MPaKTUYECKOU JIEATeIbHOCTHU JIIOJICH.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padbomaol, npaKmuKym.

W3mepeHne cuiibl TOKa W HANPSDKEHWS B LEMH MOCTOSIHHOTO TOKa IMPU IOMOIIA
aHAJIOTOBBIX U IU(POBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ I1u(poBoil saboparopueir mno @usuke. Ilpumepsl u3zMepeHus
bu3MUeCKUX BEIHYMH MPHU MOMOIIHU KOMITBIOTEPHBIX JaTYUKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKeHHE. OTHOCHTENBHOCTh MEXAHUYECKOrO IBMKEHHS. CHucTema
OTCYETA.

[Ipsimast m 0OpaTHas 3a/1a4u MEXaHUKH.

Panuyc-BekTop MaTepHallbHOM TOUYKH, €r0o MPOCKIMW Ha OCH CHUCTEMbI KOOPJMHAT.
Tpaekropus.

[lepemerienue, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHUE
MaTepuaIbHON TOUKH, UX TIPOCKIIUU HA OCH CUCTEMbI kKoopauHaT. CloxKeHue rnepeMenieHni
U CJIO’)KEHHE CKOPOCTEMN.

PaBHOMEpHOE ¥ PpPAaBHOYCKOPEHHOE TMPSAMOJMHEUHOE [BH)KEHHE. 3aBUCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS U TyTH MaTePUAIBHON TOYKH OT BPEMEHU U UX TPapUKH.

CBoOonHOe majeHue. YckopeHue cBOOOAHOro majeHus. J[BukeHue Tena,
OpOIIIEHHOTO TOJ[ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH M YCKOPEHHS
MaTepHUaTbHON TOYKU OT BpEMEHU U UX Tpaduku.

KpuBonuueiiHoe JBUXEHHE. [[BHKEHHE MaTepUaIbHOW TOYKH 10 OKPYKHOCTH.
VYrinoBas u nuHeliHas ckopocTh. [lepuon u uactota obOpamenus. LleHTpocTpemMuTensHoe
(HOpManbHOE), KacaTeabHOE (TaHTCHIIMAIBHOE) U MOJTHOE YCKOPEHNE MaTepUaIbHON TOUKHU.

TexHuvyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE IMPOIECChl: CIHUAOMETP, JABUKEHUE
CHapsIOB, IIEMHBIC, MIeCTepEHYATHIC U peMEHHBIC Tepe/laul, CKOPOCTHBIC TU(THI.

Jemoncmpayuu.

Mopens cuctembl OTCYE€Ta, WUIIOCTPALUSI KUHEMATHUYECKUX  XapaKTePUCTHK
JIBIDKCHUSL.

Cnoco0BbI UcCIIET0BAaHUS IBIKEHUH.

Nnntoctpanus npeAenbHOro nepexoaa 1 i3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoGpazoBaHue NBHKEHUI C UCIIOJIB30BAHMEM MEXAHU3MOB.

[TaneHune Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmionenne faBwkeHus Tena, OpPOIIEHHOTO IMOJA yIJIOM K TOPU30HTY W
TOPU30HTAIIBHO.

HamnpaBneHue ckopocTy MpU ABUKEHUHU 110 OKPY>KHOCTH.

[Ipeo6GpazoBaHue yriioBOil CKOPOCTH B peAyKTOpE.

CpaBHeHHME TyTeH, TpaeKTOpUN, CKOPOCTEH IBMIXKEHUSI OJHOTO M TOTO XKE Teia B
pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3yueHrne HepaBHOMEPHOI'O IBMIKECHUS C LIENIBIO OIIPEACIICHUS] MTHOBEHHON CKOPOCTH.

N3MepeHne yCKOpPEHUsI MpH MNPSIMOJIMHEMHOM PABHOYCKOPEHHOM JBH)KEHUH 10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU pABHOYCKOPEHHOM JBHUKEHUH.

N3mepenue ycKOpeHHs CBOOOJHOTO TMajeHus (pPEKOMEHJOBaHO HCIOJb30BAHNE
udposoit mabopaTopun).

W3ydyenne nBIKEHUS Teia, OPOIIEHHOTO TOPU30HTaIbHO. [IpoBepka THMOTE3B O
IPSAMOM NPONOPIUOHAIBHOW 3aBUCHMOCTH MEXKIY JAJIBHOCTBIO TMOJETa U HA4YAIBHOU
CKOPOCTBIO TEA.

N3yueHne NBUKEHUS Tea 10 OKPY>KHOCTHU € MOCTOSTHHON IO MOIYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH TIepuUojia OOpallleHus: KOHUYECKOTO MasTHHKA OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

ITepbiii  3axkoH  Herorona. HuHepumanbHbie cucteMbl  orcyéra. [IpuHIun
oTHocuTenbHOCTHU "anunes. HennepiuanbHable cucTeMbl 0TcUéTa (onpeneaeHue, IpuMephl).

Macca tena. Cuna. [IpuHnun cynepno3sunnun CHil.

Bropoi 3akoH HproToHAa 11711 MaTepHaabHOM TOYKH.

Tperuii 3akoH Hpr0TOHA [1711 MaTepUaIbHbBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TI'DABUTALMOHHON W WHEPTHOM
MAacCBl.

Cuna TsoKeCTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO TAJCHHSI OT BBICOTHI Hal
MOBEPXHOCTHIO TUTAHETHI U OT reorpaduueckoil mupoThl. JIBMKeHHEe HEOECHBIX Tel M HX
cryTHUKOB. 3akoHbl Keruiepa. [lepBas kocMudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1Buxynierocs ¢ yCKOpEHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuila TPEHUsSI CKOJBXKEHUS M CUJA TPEHUS TMOKOS.
Kosdpunuent tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUH TeJla B KUAKOCTU WM rase, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHUS.

Hasnenue. ['mapocratuyeckoe napiaenue. Cuiia Apxumena.

TexHuueckrne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: MOJAIIUMHUKY, IBUKECHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

Halntonenre IBUXKEHMS TNl B MHEPLMAIbHBIX U HEMHEPIUAIBbHBIX CUCTEMAaX OTCUETA.

[IpyUHIIMTT OTHOCUTEIBHOCTH.

Kadenue nByX HMIMHIPOB WIM LIAPOB Pa3HOM MAacChl ¢ OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME paBHOJCHUCTBYIOIIEH MPUIIOKEHHBIX K TEIy CHUJI C MPOU3BEIACHUEM MaCChI
TE€Jla Ha €r0 YCKOPEHUE B NHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJI, BOSHUKAIOIINX B PE3YIbTATE B3aUMOJACHUCTBUS TEL.



W3mepenue mace 1o B3auMOICICTBHUIO.

HesecoMocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U TAJCHUH.

[leHTpoOE)KHbIE MEXAHU3MBI.

CpaBHEHME CUJI TPEHHUSI IOKOSI, KAYEHUS U CKOJIbIKECHHSI.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

W3mepeHue paBHOAECHCTBYIOIIEH CHUJI TpPU JBWKEHHHM OpycKa 10 HAaKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCHMOCTH BpPEMEHHU IBMKEHHUS OpyCcKa 1O HaKJIOHHOU
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €Tr0 MAcCCHI.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINX B MIPY>KUHE U PE3UHOBOM
obpasrie, oT ux aedopmariiu.

N3yueHre ABUKEHUSI CUCTEMBI TEN, CBSA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JETKUi
OJIOK.

U3smepenue koddduimenTa TpeHUs MO BeEIMYMHE YIIIOBOTO Kod(dduimenrta
3aBucUMOCTH F,p(N).

UccnenoBanue ABMXKEHUS Opycka MO HAKJIOHHOW TUIOCKOCTH C TI€PEMEHHBIM
K03 (HULIUEHTOM TPEHUSI.

W3yueHne NBUKEHMS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpHoe Teno. lloctynaTenbHoe M BpallaTeabHOE JIBHIKEHUE TBEPAOIO
Tena. MOMEHT CWibl OTHOCUTEIbHO OCH BpamieHus. Ilnedo cunbl. Croxxenuwe cui,
MIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

YcnoBus paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HEyCTOHUYNBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuueckue  yCTpOICTBA U TEXHOJOTMYECKHE  MPOLECCHI:  KPOHILUTEWH,
CTPOUTEIIbHBIN KpaH, pelIETYaThle KOHCTPYKIINH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomul, nPAKMUKyM.

HccnenoBanue ycinoBHil paBHOBECHUS TBEPIOTO TEla, UMEIOLIETO OCh BPAILCHHUS.

KoHcTpyHnpoBaHre KpOHIUITENHOB U PaCUYET CUJIT YIIPYTOCTH.

N3ydeHne yCTOMYMBOCTH TBEPOIO TEJIA, UMEIOLIETO IUIOMIAb OIOPHI.

Tema 4. 3aKkonwl coxpaneHus ¢ mexanuke.

NMnynbC MaTepUallbHOM TOYKH, CHCTEMBI MaTepUAIbHBIX Touyek. lleHTp Macc
CHCTEMBI MaTEpUAIIBHBIX TOUEK. Teopema 0 ABUKEHUHU LIEHTPA Macc.

NMnynibC CUIIbI M1 UBMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE NBM)KEHHE.

MomeHT mMmysnbca MaTepUalbHON TOYKH. [IpencraBieHune O COXpaHEHMM MOMEHTA
MMIYyJIbCa B LIEHTPAIBHBIX MOJISIX.

PaGota cunel Ha MaioM U Ha KOHEYHOM TepemenieHnd. [ padudeckoe nmpeacTaBieHne
pabOThI CUJIBL.

MoOImHOCTE CHJIBL.

Kunerndeckas sHeprus MaTepuaibHON TOUkH. TeopeMa 00 N3BMEHEHUN KMHETHYECKON
SHEPrUU MATEPUATBHON TOUYKH.



[loreHumanpHple W HENOTEHUMalbHble  Ccuibl. [loTeHumanbHass  3Heprus.
[ToreHunanpHas 3HEpPrusi ynpyro aeQopMuUpoBaHHON NpykuHbl. [loTeHIMaNbHAsS SHEPTUs
Te€la B OJHOPOJAHOM TIpaBUTAMOHHOM moje. IloTeHumaneHas SHeprust Tena B
IPaBUTALIMOHHOM IOJI€ OJHOPOAHOIO Iapa (BHYTpH M BHE Iapa). Bropas kocMuueckas
CKOpOCTh. TpeTbst KoCMUYECKasi CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHWYECKOW »HEepruu
CUCTEMBI TeJ. 3aKOH COXPAHEHHSI MEXaHUYECKOI SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHynu i uieanbHON KUIKOCTU KAK CIEICTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKOW JHEPIUH.

TexHn4eckne ycTpoMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IB)KEHUE PAKET, BOJTOMET,
KONEP, MPY>KUHHBIN MHUCTONET, THPOCKOM, (PUTypHOE KaTaHUE HAa KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE JBUKEHUE.

N3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne sHepruu Tena Mpu COBEPIIEHUH PaOOTHI.

B3anMHbIe TpeBpanieHnss KHHETUYECKON 1 MMOTEHIINAIBHON YHEPTUM NPU IEHCTBUM Ha
TEJIO CUJIBI TSIKECTU U CUJIbIl YIPYTOCTH.

CoxpaHeHue SHeprUH Mpu CBOOOTHOM TMaJICHUU.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomui, npaKmMuKym.

N3mepenune uMmitynbca Tena o TOpMO3HOMY ITYTH.

W3mepenue CHIIbI TSITH, CKOPOCTH MOJIETH SJIEKTPOMOOIISI U MOIIIHOCTHU CHJIBI TSITH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanue coxpaHeHHs] UMITYJIbca MPU YIPYTOM B3aUMOJIEHCTBUH.

N3mepeHne KUHETUYECKOM YHEPTUHU Tela IO TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUs MTOTSHIINATILHON YHEPTUH MPYKUHBI C paOOTOMN CHIIBI TPEHUSI.

Onpenenenue pabOThl CHIIBI TPEHUS MIPU IBUKEHUU TEJa M0 HAKIOHHOM MIIOCKOCTH.

Paszpnen 3. MogiekyasipHas ¢pusuka 1 TepMOIMHAMHUKA.

Tema 1. Ocroebvt MOIEKYIAAPHO-KUHEMUYUECKOU MeopUull.

OcCHOBHBIE TOJOXKEHUST MOJEKyIsipHO-KuHeTnuueckoi Teopun (MKT), ux ombITHOE
obocHoBanne. Jlubdys3us. bpoyHoBckoe  nBkeHHE.  XapakTep  JIBIDKCHHUS |
B3aMMO/JICHCTBUS YaCTHUI BelecTBa. Mo/ienu CTpOEHU T'a30B, )KUJIKOCTEN U TBEPIBIX TEN U
0o0BsICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE STUX Mojenel. Macca u pasMepbl MOJICKYI
(atomoB). KonuuectBo BemectBa. [loctossHHass ABoraapo.

TennoBoe paBHOBecue. TemnepaTypa u criocoObl €€ uamepenus. [llkana Temnepatyp
Llenbcus.

Monens uneanbHOr0 raza B MOJIEKYJISPHO-KMHETHMYECKOM TEOpPUHM: YacTUIbl rasa
JBUKYTCS XaOTUYECKU U HE B3AUMOJCHCTBYIOT IPYT C IPYTOM.

["a3oBble 3akoHBI. YpaBHeHHEe MeHaeneeBa—Kaneiipona. AOcontoTHas Temneparypa
(wkana temmnepatyp KenbBuna). 3akon Jlanbrona. M3ompouecchl B HII€adbHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM BellecTBa. ['paduyeckoe TMpeAcTaBICHUE H30MPOLECCOB:
U30TEpPMa, U30X0pa, n3obapa.

CBsi3p MEXIy [aBJIEHHEM M CpEJHEH KUHETHYECKOW HHEpruedl MNOoCTyHaTelbHOIo
TEIJIOBOTO JIBM)KEHHS MOJIEKYJ HWACATbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJICKYJSPHO-
KUHETUYECKOM TEOpHH HJIeaIbHOTrO ra3a).



Cesi3b  a0CONIIOTHOM TemImepaTypbl TEPMOJUHAMUYECKON CHUCTEMBI CO CpeIHei
KMHETUYECKON YHEPTUEN MOCTYNATEIbHOTO TEIJIOBOTO ABUKEHHUS €€ YaCTHIL.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE NPOLECCHl: TEPMOMETpP, OapomeTp,
IIOJIy4Y€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Bunieoponuk ¢ 3anMchio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddy3us KuIKoCTeH.

Mopens onbiTa LlTepHa.

[IpuTsxeHrne MONEKYII.

Mopenu KpUCTAITNYECKUX PEIIETOK.

Habmonenue u uccienoBanue U30MpOIECCOB.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKmuKym.

HccnenoBanue mpoliecca yCTaHOBJIGHUS TEIJIOBOTO PaBHOBECHS MpPU TeriooOMeHe
MEXy TOpSIYEN U XOJIOTHOM BOJIOM.

N3ydyeHre U30TEpMUYECKOTO Mpolecca (PEeKOMEHIO0BAaHO HCIONb30BaHUE LU(POBOH
nabopaTopum).

N3yueHne u30X0pHOTro mpolecca.

Nzydenne n3o0apHOro mnpoiecca.

[IpoBepka ypaBHEHHUsI COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmogunamuueckass  (TJ]) cucrema. 3agaHWe  BHEUIHUX  YCIOBUH s
TEPMOJAMHAMUYECKOW CUCTEeMBbl. BHemHue U BHyTpeHHHE napamerpsl. [lapamerpsr
TEPMOJMHAMUYECKOW CHCTEMBl KaK CpEIHHME 3HA4YCHUS BEIWYUH, OIHCHIBAKOIIUX €€
COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajio TEPMOJANHAMUKH. Camonpou3sBoJibHas penakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogenb uaeanbHOrO0 rasa B TEPMOJUMHAMHMKE — CHCTEMa YpaBHEHUM: ypaBHEHUE
MenpaeneeBa—Knamneipona W BbIpaXEHHWE Uil  BHYTPEHHEW JHEPIUHU. Y CIIOBUSA
IIPUMEHUMOCTA 3TOM MOJENN: HU3KAas KOHLEHTpAalUs 4YacTHUL, BBICOKHE TEMIEPATYPHI.
BeIpaxxeHue [uisi BHyTPEHHEN SJHEPTrUU OJJHOATOMHOI'O WJICAaJIbHOTO ra3a.

KBasucratnueckue U HECTATUYECKUE ITPOLIECCHI.

OnemeHTapHas paboTra B TepMOJAMHAMHKE. Bbramcnenue paboTel 1Mo Tpaduky
npouecca Ha pV-auarpamme.

Teruonepenaya kak croco0 M3MEHEHUsI BHYTPEHHEU SHEPTUU TEPMOJAMHAMHYECKON
cucteMbl 0e3 coBeplieHus paboTel. KoHBEKIIMs, TEMIOMPOBOAHOCTD, U3TyUCHHE.

KomnuectBo TemnoThl. TemtoéMKOCTh Tena. YIeiabHas W MOJSApHAs TEIIIOEMKOCTH
BEIIIECTBA. YpaBHeHUE Maiiepa. Y aenpHas TEIoTa CropaHusl TomMBa. Pacuér komuuecTBa
TEIUIOTHI MpH Teronepenaye. [lonarue 06 annadbatHoM mporecce.

IlepBblii 3aKOH TepMOAMHAMUKHU. BHyTpeHHsAs sHeprusd. KonudecTBo TEIUIOTHI U
paboTa Kak Mepbl U3MEHEHHUsI BHYTPEHHEN SHEPTUU TEPMOAMHAMUYECKOW CUCTEMBI.

BTopoil 3aKkOH TEpMOAMHAMUKHM I PAaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PAaBHOBECHOE COCTOSHME TEPMOAVMHAMUYECKOM CHUCTEMBl IPOXOIUT €IMHCTBEHHAs
aaunabata. AGCOIIOTHAS TeMIepaTypa.
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Bropoil 3akOH TepMOJMHAMHMKK JUIsi HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOYKHO
nepenatb TEIUIOTYy OT Oojiee XOJOJHOTO Teia K Oojiee Harperomy 0e3 KOMIEHCAIuu
(Knaysuyc). HeoOpaTuMOCTh IPUPOIHBIX MPOLECCOB.

[Tpuniume! gerictBus TemnoBeix MamuH. KIT/I.

Makcumansnoe 3Hauenue KITJI. [ukn Kapno.

OKOJIOTUYECKHE aCIEKThl HUCIIOJIb30BAHMS TEIUIOBBIX JBurareneil. TemioBoe
3arpsi3HEHUE OKPYKaroUIeil cpebl.

TexHuuecknue yCTpOMCTBA M TEXHOJOTHMYECKUE  IPOLECCHI:  XOJOAWIbHUK,
KOHAMIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBINM JBUraTeNd, MapoBas TypOHWHA, MOJydeHUe
CBEPXHU3KUX TEMIIepaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIUIOBOI'O HAacoca, yTUiIn3auus OMOOPraHUYECKOro TOIUINBA /171l BBIPAOOTKU «TEIIOBOI» U
AIEKTPOIHEPTUN.

Jemoncmpayuu.

N3meHeHne TeMiepaTypsl IpH a11adaTHYECKOM pacIIupEHUH.

Bo3ayuiHoe orauso.

CpaBHEHME yJIETbHBIX TEIIOEMKOCTEN BEIIECTB.

CriocoObl U3MEHEHUS! BHYTPEHHEN YHEPTUU.

HccnenoBanue annabaTHOrO mpoiiecca.

KoMmbroTepHble MOJIENN TEIJIOBBIX TBUTATEIECH.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomaol, npaKkmuKym.

W3mepenue yieabHON TEMI0EMKOCTH.

HccnenoBanue mpoiecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO mpoliecca.

W3ydyeHre B3aMMOCBSI3W  BHEPIHMM  MEXMOJEKYSIPHOTO  B3aUMOACUCTBUS U
TEMIIEPATyPbl KUTICHUS KUJIKOCTEH.

Tema 3. Azpezcammnivie cocmoanun eéeuyecmea. Pazoevie nepexoowvl.

[TapoobpazoBanue u KoHAeHcanus. VcmapeHue u KHUMEHHE. YJelbHas TeIloTa
napooOpazoBaHus.

HacollieHHble 1 HeHachIlleHHbIE Mapbl. KauecTBeHHas 3aBUCUMOCTbH IUIOTHOCTU U
JABJICHUS HACBHIIMICEHHOTO TMapa OT TEMIIepaTypbl, HMX HE3aBUCUMOCTh OT 00BEMa
HACBIIIICHHOTO TIapa. 3aBUCUMOCTh TeMIIEPaTyphl KUIIEHUS OT IaBJICHUS B KUJIKOCTH.

BrnaxHocTh Bo3yxa. AGCOIIOTHAS M OTHOCUTENIbHAS BIIAKHOCTb.

TBépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPONUS CBOWCTB
KpucTtayioB. [lnaBnenue u Kpuctayun3anus. Y enbHas TeruioTa riasienus. CyonuManus.

Hedopmanuu TBEpAOTO Tena. Pactsikenue u cxxatue. Casur. Moayns FOnra. [penen
yIpyrux jaegopmaui.

TeruioBoe pacmupeHue KUAKOCTEH U TBEPABIX T, OOBEMHOE U JIMHEHHOe
pacmpeHue. AHrapMOHM3M TEIUIOBBIX KOJeOaHWH 4YacTHIl BElIeCTBA KaK MpUYHHA
TEIJIOBOIO pacIlpeHus Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue sHeprun B (ha30BBIX MEepexoaax.

VYpaBHeHUEe TeroBoro OanaHca.

[ToBepxHocTHOEe  HaTspkeHue. Koad@uUUMEHT  MOBEpPXHOCTHOTO  HATSKEHMS.
KanwuiapHele sBieHus. JlaBieHuEe 10J MCKPUBIEHHONM IIOBEPXHOCTBIO JKHUJKOCTH.
®opmyna Jlamnaca.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHUE TMPOIECChl: KHUJKHE KPUCTAILIBI,
COBPEMEHHBIE MaTepuaJbl.

Jemoncmpayuu.
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TennoBoe pacmmpeHue.

CBoiicTBa HaChIIICHHBIX [1APOB.

Kunenne. Kunenve npy NnOHUKEHHOM JTABJICHUM.

N3MepeHne cuibl HOBEPXHOCTHOTO HATSKECHUS.

OnBITH C MBUIBHBIMU TIJIEHKAMH.

CmauuBaHue.

Kanunnsipuele sBneHus.

Mopenu HeHbIOTOHOBCKOW KUJKOCTH.

CriocoObl U3MEPEHHUS BIIAXKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS! KPUCTAUIMYECKOTO BEIIECTBA.

Buast nedpopmarnuii.

Ha6mronenne Manbix aedopmariuid.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3yyeHne 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

W3mepeHue yeapHOM TEII0ThI IUIaBICHUS JIba.

W3yueHre CBOWCTB HACHIIICHHBIX TAPOB.

N3mepenue abCcoMOTHOM BIIaXXKHOCTH BO3/lyXa U OLIEHKA MAacChl IapOB B IIOMEUICHUH.

N3mepenue ko3¢ puiimeHTa HOBEpXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JedopMaliid pe3MHOBOTO 0o0pasiia OT MPUIOKEHHOU K
HEMY CHJIBL.

Paznen 4. DuiekTpoanHaMuKa.

Tema 1. Inekmpuueckoe none.

OneKkTpu3zanusa Tel H €€ MOpOsSBICHUS. OJEeKTpudyeckud 3apsa. JBa Buma
ANEKTPUYECKUX 3apsAa0B. [IpOBOTHUKH, NUAIEKTPUKUA U MOJIYIPOBOJIHUKHA. DJIEMEHTAPHBII
ANEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUS AJIEKTPUUECKOrO 3apsiaa.

B3aumopericteue 3apsaoB. Toueunsie 3apsasl. 3akoH Kynona.

DnekTpuyeckoe nose. Ero nqercTBue Ha 3JIEKTPUYECKUE 3apsibl.

Hampsox€aaocts anextpuueckoro most. [IpoOubiit 3apsn. Jluaum HanpsskEHHOCTH
IIEKTpUYECKOTO NoJsl. OAHOPOIHOE IIEKTPUUECKOE MOJIE.

[TOoTeHIIMAaTbHOCTh  BJIEKTPOCTATUYECKOIO0  MoJid. Pa3HOCTP  NMOTEHUHATIOB U
HanpspkeHue. [loTeHunanbHas >HEprus 3apsja B AeKTpocTaTudeckoMm mose. [loreHmman
ANEKTPOCTATUUECKOTO MOJsA. CBA3b HANPSHKEHHOCTH TOJISI M PA3HOCTH NMOTEHIUMAIOB IS
ANEKTPOCTATUUECKOTO OIS (KaK OJHOPOIHOTO, TaK U HEOAHOPOAHOTO).

[IpuHIMIT CyNEpIIO3UIIUN SJICKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsina. [lone paBHoMepHO 3apshkeHHOU cdeprl. [lone paBHOMEpHO
3apshkeHHOTo 1o 00BEMY mapa. [lone paBHOMEpPHO 3apsKeHHON OECKOHEYHOM TTOCKOCTH.
Kaptunbl TMHUN HAIPSYKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIMAIBHBIX IIOBEPXHOCTEM.

[IpoBOHMKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPsJI0B.

JIMPNIEKTPUKH B 3JEKTPOCTATHYECKOM ToJie. JIWdyiekTpuyeckas ITPOHULIAEMOCTh
BEILIECTBA.

KongeHncarop.  OnEKTpOEMKOCTh  KOHAEHCATOpa.  DJNEKTPOEMKOCTh  IJIOCKOIO
KOHJICHCATOpa.

[TapamnenpHOE coenMHEHHE KOHAEHcAToOpoB. llocinenoBarenbHOE  COEOUHEHHUE
KOHJIEHCAaTOPOB.

OHeprus 3apsHKEHHOT0 KOHAEHCATOPA.

JIBr>KeHHE 3apsyKEHHOM YacTULBI B OJJHOPOJHOM AJIEKTPUUECKOM MOJIE.

12



TexHuuecknue  ycTpoWcTBa M TEXHOJOTMYECKHME  IPOLIECCHI:  BJIEKTPOCKOIL,
AIIEKTPOMET, ANEKTPOCTaTHYECKAs 3aIlNTA, 3a3eMJICHHE ANEKTPONpPUOOPOB,
KOHJICHCATOPBI, TeHepaTop Ban ae ['paada.

Jemoncmpayuu.

YCTpONCTBO M MPUHLMIT JECUCTBUS SIICKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apSKEHHBIX IAPUKOB.

DIIEKTPUUECKOE MOJIE ABYX 3apsHKEHHBIX MJIACTHH.

Monens anekTpoctatuueckoro reaepatopa (Baun ae I'paada).

[IpoBOIHMKY B 3JIEKTPUUECKOM IIOJIE.

DIeKTpocTaThuyecKas 3alluTa.

Y CTpoiCTBO M IEMCTBUE KOHIEHCATOPA MOCTOSHHON M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCAaTOpa OT IUION[aAN IUIACTHH,
pacCTOSHUSA MEX1Y HUMHU U JUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus JAEKTPUUYECKOT0 MO 3apsKEHHOTO KOHAEHCATOPA.

3apsiika U pa3psaka KOHIEHCcATopa 4epe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nadbopamopnuie pabomoi, npaKMUKyMm.

OneHka cuil B3aMMOJEHUCTBUA 3aPSKEHHBIX TEIL.

HaGnronenue mpeBpaleHusi HSHEPrUM  3apsDKEHHOTO KOHACHCATOpa B OHEPTHIO
U3IIy4€HUS] CBETOANO/A.

N3yueHne npoTekaHus TOKa B LEMHU, COAEpKaIEl KOHIEHCATOP.

Pacnipenenenue pa3HOCTH TMOTEHUIMANOB (HAMPSIKEHHS) TPH  TOCIEI0BATEILHOM
COEIMHEHUHU KOHJEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmosanublii I1eKmpuYeCcKull mox.

Cuita toka. [IocTOSAHHBIN TOK.

VYcnoBusi CymecTBOBaHUSL IMOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Hanpsixenne U u D/1C é.

3akoH OMa J1s ydacTKa LElu.

DJIEKTPUUECKOE  COMPOTHUBJICHUE. 3aBUCUMOCTb COMNPOTUBIECHUS OJHOPOIHOTO
IIPOBOJHUKA OT €ro JUIMHBI U IUIOLAAN MONEPEYHOTO CEUYEHUS. Y IEIbHOE CONPOTUBIICHUE
BEIIIECTBA.

[TocnenoBarenbHOE, MapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux 1eneit. [Ipasuna Kupxroda.

Pabota anekTpuueckoro Toka. 3akoH Jxoynsa—JleHna.

MoOUIHOCTh 3JIEKTPUUYECKOr0 TOKa. TernnoBas MOIIHOCTG, BbIJEsA€Mas Ha pE3UCTOPE.

OJIC u BHYTpeHHEE CONPOTHUBICHHWE HMCTOYHUKA TOKa. 3akoH OMa sl TOJTHOM
(3aMKHYTOM) 3JEKTPUYECKOM 11eni. MOIHOCTh UCTOYHUKA TOKa. KopoTkoe 3amMbIKaHUeE.

KonpaeHncarop B ienu nNoCTOSSHHOTO TOKA.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SHEPTUH.

Jlemoncmpayuu.

N3MepeHne cuibl TOKa U HaIPSIKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANpPsDKEHUS Uil PE3UCTOPA, JIAMIIbI
HaKaJIMBaHUs U CBETOUO/A.

3aBUCUMOCTh CONPOTHUBJICHUS LWJIWHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI, IJIOIIATU
MOIMEPEYHOr0 CEYEHHUs U MaTepurara.
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HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA OT CONPOTHUBIICHHS MPHU IOCTOSSHHOM
HaIPSKEHUH.

[Tpsimoe m3mepenue OJIC. KopoTkoe 3aMblkaHUE TrajibBaHUYECKOTO 3JIEMEHTA U
OILICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Croco0nI coeiuHeHNs HICTOYHUKOB Toka, JJ]C Gartapei.

HccnenoBanue pa3HOCTH MOTEHUIMAIOB MEXAY MOJIOCAMU MCTOYHUKA TOKA OT CHUJIBI
TOKa B LEIH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

HccnenoBanue CMEIIAHHOTO COEIMHEHHUS PE3UCTOPOB.

H3mepenue yIeapHOoro COpoTUBIIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSKEHUS JUISl JTAMITbl HAKaJIMBAHMSL.

YBenuueHue npejenia u3MepeHus: amnepmerpa (BoJbTMETpPa).

N3mepenune 3/]C v BHyTpEHHETO CONPOTUBIICHUSI UCTOUHHUKA TOKA.

UccnenoBanue 3aBucumoctd DJIC raapbBaHUYECKOTO 3JIEMEHTAa OT BPEMEHM IpU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU WCTOYHUKA TOKA OT CHUIIBI
TOKa B LEIH.

HccenenoBanue 3aBUCHMOCTH MTOJIE3HOM MOIITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunulx cpeoax.

OnexTpuyeckass MPOBOAMMOCTb PA3JIMUHBIX BELIECTB. DJIEKTPOHHAs IPOBOAMMOCTH
TBEPIABIX METAJUIOB. 3aBHCUMOCTb CONPOTHBIICHHS METAUIOB OT  TEMIIEpaTypBhl.
CBepXnpoBOAMMOCTb.

DnexTpudeckuil Tok B BakyyMe. CBONMCTBA 3J1€KTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHass U NPUMECHAs MPOBOAMMOCTbH IOIYIPOBOJHUKOB.
CaoiicTBa p—n-nepexoja. [loaynpoBoaHUKOBBIE TPUOOPHI.

ONEeKTPpUYECKUl TOK B  JJIEKTPOJITAX. OJEKTPOJIUTHYECKAass  JUCCOLMALIMSL.
Onextponus. 3akoHsl Papajes 1 IEKTPOIU3a.

DnekTpryeckuil TOK B raszax. CamMOCTOATENBbHBII W HECAMOCTOSTEIBHBIA pa3psi.
Paznuunble TUIBI caMOCTOATENBHOTO pa3psaa. Monnaus. [linaszma.

TexHuueckne ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: Ia30pa3psAHbIC JIAMIIbI,
AIIEKTPOHHO-Jy4YeBass TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPBI: JIHOA, TPAH3UCTOD,
dboTtoanon, CBETOAMOJ, TajdbBaHWKa, paUHUpPOBAHME MEIU, BbIIUIABKA AJTIOMUHUSA,
AIIEKTPOHHAs! MUKPOCKOIIHSL.

Jlemoncmpayuu.

3aBUCHMOCTD COITPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB AIEKTPOIUTOB.

3akoHsbI atekTposinza dapanes.

HckpoBoli pa3psl 1 TPOBOJIUMOCTb BO3yXa.

CpaBHEHME IPOBOJAMMOCTY METAJJIOB U MOJYIPOBOIHUKOB.

OnHOCTOPOHHSS TPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKmuKym.

Habmonenue snexTponusa.

W3mepeHnue 3apsaa 0JHOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJNBT-aMIIEPHOM XapaKTEPUCTUKH TUO/A.

Pu3nyeckuil NPAKTHKYM.
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CrnocoObl u3MepeHus: (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX MU
IU(PPOBBIX  M3MEPUTENIbHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX  CHUCTEM.
AOCONIOTHBIE ¥ OTHOCUTENbHBIE MOTPEITHOCTH U3MEPEHUH (u3ndecknx BennuuH. OueHka
TPaHUL] IOTPENTHOCTEM.

[IpoBeneHrnEe KOCBEHHBIX W3MEPEHUH, MCCIEI0BAaHUM 3aBHCUMOCTEH (hHU3MUECKUX
BEIMYUH, T[pOBEpKa TMPENJIOKEHHbIX Trunore3 (BbIOOp u3 pabdoT, ONHMCAaHHBIX B
TEMaTUYECKUX  pa3feniax «YUYEHUYECKUH  OKCIIEpUMEHT, JabopaTopHble  padoThI,
MIPAKTUKYM).

Me:xnpeaMeTHbIe CBSA3H.

N3yuyenne kypca Qu3uku yrinyon€HHoro ypoBHs B 10 kimacce ocyliecTBiseTcs ¢
Y4E€TOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBA3E€H C KypcaMHM MaTe€MaTHKH, OWOJIOTHH,
XUMHUH, reorpauu U TEXHOJIOTUH.

MesicnpeOmemnvle nouamus, CeA3AHHLIE C U3YUEHUEM MEMO008 HAYYHO20
nO3HaHuA: SBICHUE, Hay4YHBIA (DakT, runoresa, (u3nyeckas BeIWYMHA, 3aKOH, TEOpPHUS,
HaOJIIOZeHWe, OKCHEPUMEHT, MOJEIUPOBAaHUE, MOJENlb, HU3MEpPEHHE, IOTPEeIHOCTH
U3MEPEeHUH, U3MepUTENbHbIE TPUOOPHI, U POBas 1abopaToOpHsL.

Mamemamuxa: peumieHUe cuUcTeMbl ypaBHeHMM. JIuHeiHas ¢(yHkuusa, napaboia,
runepOosia, UX rpa@ukd U CBOMCTBA. TpUroHOMETpuyecKkue (PYHKIMH: CUHYC, KOCHUHYC,
TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO. BEKTOPHI M MX MPOEKIUU
Ha OCH KOOPJUHAT, CJII0)KEHHE BEKTOPOB.

buonocusa: MexaHuuyeckoe [BIDKCHHE B JKMBOM mpupojae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKpYXKarolled Ccpelsbl,
YTUIU3aUsl OMOOPTaHWYECKOrO TOIUIMBA I BHIPAOOTKH «TEIIOBOI» U AJIEKTPOIHEPTHH,
MOBEPXHOCTHOE HATSHKEHHUE U KAWL pHBIE SBJICHUS B IPUPOE, STIEKTPUUECKHUE SIBJICHUS B
JKUBOU MIPUPOJIE.

Xumua: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYN, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJydeHHEe HaHOMaTepHasloB, TEIJIOBBIE CBOWMCTBA TBEPABIX
TeN, JKUIKOCTEH M Ta30B, >KUJIKHE KPHUCTAJIbL, AJIEKTPUYECKHE CBOWCTBA METAJUIOB,
AIIEKTPOJINTUYECKAS JUCCOLMALINS, TAIbBAHUKA, JIEKTPOHHASI MUKPOCKOIIHS.

T'eozpaghus: BaxxHOCTH BO3/yXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHHE [BHKEHUN C HCIOJIB30BAaHUEM MEXaHU3MOB, YYET
CyXOro M JKHMJIKOIO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIITEHH,
peméryaTble KOHCTPYKLMHN), HCIIOJIb30BAHUE 3aKOHOB COXPAHEHMSI MEXAaHUKU B TEXHUKE
(rupockor, BOAOMET W JApYrUe), JBUTATENb BHYTPEHHErO CropaHus, NapoBas TypOuHa,
OBITOBOW XOJIOIUIIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MOJTYYEHHS] COBPEMEHHBIX MaTEepHAaJIOB,
B TOM YHUCIIE HAHOMAaTEpUaJOB, M HAHOTEXHOJIOTMH, OHIIEKTPOCTAaTHYECKas 3alluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, Tra30pa3psiiHbIE JIaMIIbl, MOJYNPOBOIHUKOBBIE MPUOOPHI,
raJibBaHHKa.

11 KJIACC

Pa3nea 4. DiiekTpoguHAMHKA.

Tema 4. Maznummnoe none.

B3anMopencTBrie OCTOSTHHBIX MarHUTOB U IIPOBOJHUKOB C TOKOM. MarHuTHoE moJe.
Bexrop MarHuTHOM HMHAYKUMU. [IpuHOMN Cynepno3uiuyM MarHuTHBIX Tosed. JluHumn
MAarHuTHON UHAYKIUU.
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MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (MPSMOT0O MPOBOJIHMKA, KATYIIKU U KPYTOBOT'O
BuUTKa). OmBIT DpcTena.

Cuna Amnepa, e€ HanpaBjI€eHUE U MOJYJIb.

Cuna Jlopenua, e€ HampaBlieHME W MOAYJb. J[BIDKEHHE 3apsiKEHHOM YacTUIBI B
OJIHOPOAHOM MarHUTHOM moJie. Pab6ota cunsl JlopeHria.

MarnuTHOe noJie B BemiecTBe. @eppoMarHeTuky, napa- U JUaMarHeTUKH.

TexHu4uecKrne yCTPOMCTBA U TEXHOJOTMYECKHUE MPOLECCHI: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, ANEKTPOABUTATENb SKOOU, YCKOPUTEIU
AJIIEMEHTapPHBIX YaCTHUL.

Jemoncmpayuu.

Kaptuna nuHMA MHAYKIIMM MAarHUTHOTO IMOJS TMOJIOCOBOTO M TMOJKOBOOOPAa3HOIO
MOCTOSIHHBIX MarHUTOB.

KapruHa nuHUN MarHWTHOM WHAYKUUU TOJISL JJIMHHOTO MPSIMOTO IMPOBOJHHMKA U
3aMKHYTOTr'0 KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre IByX IPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

HaGmronenre qBr>KeHHs MydyKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI AEUCTBUS AJIEKTPOU3MEPUTENHHOTO MPUOOpPAa MAarHUTOIJIEKTPHUUECKON
CHUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padbomul, npaKmukym.

HccnenoBanne MarHUTHOTO MOJIS1 HOCTOSITHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTUKOB.

HccnenoBanue neicTBHS MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cunnsl AMmepa.

N3yueHune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CHIIbI AMIIepa.

Tema 5. Inekmpomaznumuas UHOYKYUA.

SIBneHue 3neKTpoMarHuTHOM UHAYKIUH. [ToTok BekTopa MarHuTHOM nHAyKuuu. JJC
MHIYKUWU. 3aKOH 3JIEKTPOMarHuTHON nHAyKuuu @apanes. BuxpeBoe aekTpuieckoe moiie.
Toxku dyxo.

OJ1C HayKIIMY B IPOBOJHUKE, IBUAKYIIEMCS B OJJHOPOTHOM MAarHUTHOM IOJIE.

[TpaBuiio Jlenua.

NunykTtuBHOCTE. KaTylika MHIYKTMBHOCTM B LIENM IOCTOSSHHOTO TOKa. SIBiIeHHE
camonHaykuuu. 3/]C caMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISl KATYIIKA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuuecKkne YCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHl: WHIYKIMOHHAS TI€Yb,
COJIEHOU]I, 3aIHTA OT JICKTPU3ALUH TEJ MPH JABUKECHUU B MATHUTHOM I10JI€ 3EMJIH.

Jemoncmpauuu.

HaGuroneHue siBeHus 2IeKTPOMarHUTHON MHAYKIIMH.

Uccnenosanue 3aBucuMoct I/JC MHAYKIIMKU OT CKOPOCTU MU3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tamenue MaruuTa B alFOMUHUEBON (METHON) TpyOe.

SIBieHnEe cCaMOMHIYKIIMH.
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Uccnenoanue 3aBucumoctd DJIC caMOMHAYKIMH OT CKOPOCTA M3MEHEHMS CHIIbI
TOKa B LIETIH.

Yuenuueckuit s3xcnepumenm, nadopamopmusvie padomot, NPAKMUKYM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON WHTYKIIUH.

OnpenenieHre UHIYKIIMA BUXPEBOI'O MAarHUTHOTO TIOJISI.

HccnenoBanue siBJICHUS CAMOUHTIYKIUH.

COopka MojeNIH SIEKTPOMAarHUTHOTO TeHEpaTopa.

Pazgen 5. Kote0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Koneb6arenbHas cucrema. CBOOOIHBIE KOJIEOaHUSI.

['apmonnueckue kosieOanusi. KuHemaTtnueckoe U JMHAMHYECKOE OMHMCAHUE.
DHepreTHYeckoe OIHUcaHue (3aKOH COXPAaHCHHS MEXaHWYeCKOW »dHepruu). BwiBoa
JTUHAMHYECKOTO ONHCAaHWS TapMOHHUYECKUX KOJeOaHWW W3 HMX DHEPreTHYECKOrOo H
KMHEMATHUYECKOTO OMMCAHMUS.

Ammnryna u ¢aza konebanuid. CBsA3b aMITUTYABI KOJIEOAHWN UCXOTHOW BETMYUHBI C
aMIUTUTYIaMH KOJIeOaHHH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuonq u wuyactora KkojeOanuid. Ilepuon MmanbIx CBOOOOHBIX — KojeOaHUM
MaTeMaTH4eCcKoro MasTHHKA. [leprnoa cBOOOAHBIX KOJeOaHUM MIPY>KMHHOTO MasiTHUKA.

[TonssTie o 3aryxaromux KojeOaHUsAX. BpIHyXaeHHBIE KoyieOaHus. Pe3oHaHC.
Pe3onancHas kpuBas. BiusHue 3aTyXxaHus Ha BUJT PE30HAHCHON KpUBOW. ABTOKOJICOAHHMS.

TexHu4yeckue yCTpoMCTBa M TEXHOJOTUUECKHE MPOIECChI: METPOHOM, Yachl, Kadelu,
MY3bIKaJIbHBIC HHCTPYMEHTHI, cericmorpad.

Jemoncmpayuu.

3anucek KoaebaTeIbHOTO ABUKEHUS.

HaGnroneHne HE3aBUCHMMOCTH MEpUOAa MajblX KojieOaHWM TIpy3a Ha HHUTH OT
AMIUTATYIBI.

HccnenoBanue 3aryxaromux KoJieOaHWM W 3aBHCHUMOCTH Iepuoja CBOOOIHBIX
KoJieO0aHU OT CONPOTUBIICHUS.

HccnenoBanue kosnebaHui Tpy3a HA MAaCCUBHOW MPYXHUHE C LEIbI0 (OpMUpPOBaHUS
npeicTaBIeHUI 00 MaeaTbHON MOJIENH NMPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHHUsI SHEPTUU TIPU KOJICOAHUSIX TPy3a HaA MIPYKUHE.

HccnenoBanue BEIHYXACHHBIX KOJICOaHUI.

Hab6mronenne pe3onanca.

Yuenuueckuit s3xcnepumenm, nadopamopmusvie padomot, nPAKMUKYM.

N3mepenue neproia CBOOOAHBIX KOJICOaHUN HUTSHOTO U MPY>XUHHOTO MasTHUKOB.

W3ydeHne 3aKOHOB JIBUJKEHUS TeJa B X0J1e KoJeOaHuii Ha ypyrom mojiBece.

N3yueHre NBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeobOpazoBaHue YHEPTUH B IPYKUHHOM MASTHHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAIOIINUX KOJICOaHUH.

HccnenoBanue BRIHYXICHHBIX KOJICOAHMIA.

Tema 2. Inekmpomaznumnsle Ko1e0anus.

Konebatenpubiii koHTYp. CBOOOJHBIC 3JEKTPOMArHUTHBIE KOJieOaHUS B HCaTbHOM
kosnebarenpbHOM KOHTYpe. @opmyna Tomcona. CBs3b aMILTUTY Bl 3apsia KOHAEHcATopa C
aMIUTUTYI0M CUJIBI TOKA B KOJIEOATEIHbHOM KOHTYpE.

3aK0H COXpaHEHHUsI SHEPTUH B UJIeaTbHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromme dJICKTPOMarHUTHBIC KosieOaHus. BBIHYXJIEHHBIE SJIE€KTPOMarHUTHBIE
KoJIeOaHusI.
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[TepemenHblll TOK. MOIMHOCTh NEPEMEHHOIO TOKA. AMIUIMTYAHOE W ACHCTBYIOIIEE
3HaYEHHE CWJIBI TOKAa M HANpsOKEHWs NPHU pa3iauuHOM (opMe 3aBHUCHMOCTH NEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycouganbHbli NEpeMEHHBbIH TOK. Pe3ucrop, KOHJAEHCAaTOp M  Karyllka
WHAYKTUBHOCTH B LIENIM CHHYCOHWJAJIBHOIO IEPEMEHHOr0 ToKa. Pe3oHanc TokoB. Pe3oHaHc
HAPSKCHUM.

WUneanbubiii  Tpancopmatop.  IIpomsBoncTtBo, mepernaya W MOTpeOsieHHE
IIEKTPUYECKON JHEPTHH.

OKOJIOTUYECKNE  PUCKM  IpU  NPOM3BOACTBE  3JIeKTpodHepruu.  KynbTypa
WCITOJIb30BAHMS DJIEKTPOIHEPIUH B ITIOBCETHEBHOM JKU3HU.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: AIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUU IEKTpoIepeay.

Jemoncmpayuu.

CBOOOIHBIE 3TIEKTPOMATHUTHBIE KOJIEOAHMS.

3aBUCHMOCTh 4YaCTOThI CBOOOJHBIX KOJ€OAHMH OT MHIYKTHUBHOCTHM U EMKOCTH
KOHTYypa.

OcumIorpaMMBbl AJIEKTPOMArHUTHBIX KOJICOaHUH.

['eHepaTop He3aTyXarolKX 3JEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenp 3JIeKTpOMarHuTHOTO TeHepaTopa.

BeiHyX1eHHbBIE CUHYCOMIANIbHBIE KOJIeOaHusl.

Pe3ucrop, karymka MHAYKTUBHOCTH U KOHJEHCATOP B LIENU IEPEMEHHOIO TOKA.

Pe3oHaHc npy nociaeaoBaTeabHOM COEAMHEHUH PE3UCTOPA, KaTYyIIKH MHIAYKTUBHOCTH
Y KOHJIEHCATOopA.

YCcTpoiCTBO U MPUHIIMI IEUCTBUS TpaHChHOopMaTOpa.

Mopenp TuHAN 3IEKTPONEPETAUN.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomol, nPAKMUKYM.

N3yuenue Tpancdopmaropa.

HccnenoBanue NEPEMEHHOTO TOKa  4e€pe3  IOCIEIOBAaTEIbHO  COCAUHEHHBIC
KOHJICHCATOP, KaTYyILIKY U PE3UCTOP.

Habmronenne 21eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMaZHUMHbBLE G0JIHDL.

MexaHnuecKkre BOJIHBI, YCJIOBUS MX pacnpocTpaHeHus. llonepeunsie U npoaoiabHble
BOoJIHBIL. Ilepuos, cKOpoCTh pacnpoCTpaHeHHsI M JJIMHA BOJHBL. CBOICTBA MEXaHMUYECKHX
BOJIH: OTpa)K€HUe, MpeoMIieHne, UHTepepeHIus u audpakius.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

[ITymoBOe€ 3arpsAi3HEHUE OKPYKAIOLIEH CPEIbI.

DONEeKTPOMAarHuTHbIE BOJHBI. YCIOBUS H3JIYyYEHUs DJIEKTPOMATHUTHBIX  BOJIH.
B3anMHas opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa D3JIEKTPOMArHUTHBIX BOJIH: OTpPaK€HHE, NPEJOMIIEHHE, MOJIspHU3anus,
uHTephepeHus U TuppaKIusl.

[Ikana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHeHNe 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE
u OBITY.

[TpyHIMIBI painoCBA3M U TeneBuAeHU. Paqnonokanms.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEbI.
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TexHuueckne  yCTpOMCTBA WM NPAKTUYECKOE  NPUMEHEHUE:  MY3bIKaJbHbIE
WHCTPYMEHTBI, pajaap, paAuoONpUEMHUK, TeleBU30p, aHTeHHa, Tenedon, CBY-neusb,
yJIbTPa3BYKOBasl TMarHOCTUKA B TEXHUKE U MEULIMHE.

Jemoncmpayuu.

OO0pa3oBaHue U pacIpoOCTpaHEHHE MONEPEYHBIX U MPOJAO0IBHBIX BOJIH.

KoneOmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUM.

HaGumronenre oTpaxeHus M MpeoMIICHUSI MEXaHUUECKUX BOJIH.

HaGmonenue nnteppepeHunu u Audpakiiuu MEXaHM4YeCKUX BOJIH.

AKyCTUYECKN PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW M 4acTOTOU
KoJie0aHu.

HccrnenoBanne CBOWCTB AJEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, NPEIOMIICHUE,
noJisipu3anus, Aupaxus, HHTephepeHIus.

Oo6Hapyxenne nHPPaKpacHOTO U YIbTPa(PHOIETOBOTO U3ITYUCHUN.

Yuenuueckuii 3xcnepumenm, nadbopamopnvie padbomul, npaKmuKym.

W3yueHne nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacrpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsMonuHENHOE pAacHIpOCTpaHEHHWE CBeTa B OJHOpPOAHOW cpene. Jlyu cBera.
To4euHbli1 ICTOYHUK CBETA.

OTtpaxkeHnue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHnii B TNIOCKOM
3epkainie. Cepuueckue 3epkania.

[Ipenomnenue cBeTa. 3aKOHBI MpPETOMJICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTelb
npesnomiieHrs. OTHOCUTENbHBIN NTOKa3aTeNnb npesioMieHus. [I0CTOsITHCTBO 4acTOTHI CBETA U
COOTHOUIEHUE [JIMH BOJH NpH MEPEeX0oAe MOHOXPOMATHYECKOIO CBETa 4Yepe3 TpPaHHUIly
paszena JByX ONTHYECKUX Cpel.

Xon myueit B mpu3me. Jucniepcus ceera. CloxHBIN cocTaB 6emoro cBeta. LIBerT.

[lomHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yrojgl TMOJHOTO BHYTPEHHETO
OTPaKEHHUS.

Cobuparoiiue u paccewBarouiye JHUH3bl. ToHKas JuH3a. POKYyCHOE paccTOsHUuE U
ONTHYECKas CUiIa TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOTO pPACCTOSIHUS TOHKOMU
cepruyecKkoil JTMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO MOKA3aTeNs MPETOMIICHUSI.

dopMyna TOHKOU JINH3bI. Y BEJIMYECHHE, TaBAEMOE JINH30M.

XoJ Jiy4ya, OpOLIEAIEro JIUH3Y MO TPOU3BOJIIBHBIM YIJIOM K €€ IJJaBHOM ONTHUYECKOU
ocu. [TocTtpoenne n3o6paxeHui TOUKU M OTPe3Ka NMPSIMON B COOMPAIOIINX U PACCEUBAIOLINX
JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpemaromas cnocooHocTs. ['11a3 Kak onTHyeckasi cuctemMa.

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBas onrtuka. Mutepdepenius cera. KorepeHTHble HMCTOYHUKU. Y CIOBHS
HaOJIIO/ICHU MaKCUMYMOB W MHUHUMYMOB B HMHTEp(EpPEHIIMOHHOM KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHUKOB. [IprMeps! Ki1accndeckinx HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. udpakunonHas pemérka. YciaoBHe HAOMIOIEHHUS TIAaBHBIX
MaKCHUMYMOB TpU MaJI€HUU MOHOXPOMATHYECKOT0 CBETa Ha AUPPAKIUOHHYIO PEIIETKY.

ITonspusanus ceera.
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TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: OYKH, JIyINa, MEPUCKOIL,
doToanmnapar, MUKPOCKOI, MPOEKUMOHHBINA ammapaT, MPOCBETIIEHHE ONTHKH, BOJIOKOHHAs
ONTHKa, T(paKkmOHHAs PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeaoMIICHHS CBETA.

HaburoieHre mojiHoro BHyTpEHHEro oTpaxkeHus. Mojenb cBeToBoa.

HccnenoBanue XoJa CBETOBBIX IYYKOB 4Y€pe3 IUIOCKOMAPAJUIENbHYIO IUIACTHUHY M
IPU3MY.

HccnenoBanue cBOMCTB N300paKeHU B JINH3aX.

Mopenn MEUKpOCKONIa, TEIECKOA.

Ha6mronenue uatepdepeHnm ceera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakinuu cBera.

N3yuenne nudpakImOHHON pEIIETKH.

HaGmronenue qudpakiimoHHOTO CIIEKTpa.

HaGmronenue nucrniepcuu cBeTa.

Ha6ronenue nonspuzanum CBeTa.

[IpuMeHeHne nOaAPOUAOB 7Sl U3YUYEHUS] MEXAaHUUECKUX HAIPSIKEHUN.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padomuoi, npaKmuKym.

N3mepenue nokazaress NpeJoMIICHUs CTEKJIA.

HccnenoBanue 3aBHCHUMOCTH (DOKYCHOTO pacCTOSHUSI OT BelllecTBa (Ha MpUMeEpe
JKUJIKUX JIMH3).

N3mepenue GoKyCHOro pacCTOSHUS paCCEUBAIOIINX JIMH3.

[TonydyeHue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKaJia U JIUH3BI.

[Tonydyenue n300pa>keHUs B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TEIeCKONMUYECKUX CUCTEM.

Ha6monenue qudpakuuu, nHTEpGEpEHIUN U MOISpU3aIIU CBETA.

N3ydenue noisipusayu CBeTa, OTPaKEHHOIO OT MOBEPXHOCTH JUIEKTPHUKA.

N3yuenue nHTEpPEepeHIINN Ja3€PHOTO U3ITYUCHUS Ha IBYX IIETISX.

HaGmnronenue nqucnepcum.

HaGmronenue u nccnenoBanue qudpakiimoHHOTO CIEKTpA.

N3mepeHne qiuHbl CBETOBOM BOJIHBI.

[Tonyuenue cnekTpa U3Iy4eHHs! CBETOANO0/1a IPU MOMOIIN AU(PPAKIIMOHHON PEIIETKH.

Pa3znen 6. OcHOBBI crIeHAJIBHONH TEOPUU OTHOCUTEIBLHOCTH.

I'paHuubl NPUMEHUMOCTH KiacCHueckom MexaHuku. [loctymarsl cnennaibHON
TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. [IpeoOpazoBanusi Jlopenma. YcmoBue
NpUYUHHOCTH. OTHOCUTENHLHOCTh OJTHOBPEMEHHOCTHU. 3aMe/ICHHE BPEMEHHU U COKpAILEHUE
JUTUHBI.

DHeprusi U UMITYJIbC PESITABUCTCKON YaCTHUIIBI.

CBsI3b Macchl € SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKOMN YaCTULbI. DHEPrHs MOKOSL.

TexHuueckue ycTpoicTBa U TEXHOJIOIMYECKHE MPOLIECCHI: CITyTHUKOBBIE IPUEMHUKH,
YCKOPUTENH 3aPSKEHHBIX YaCTHII.

Y4eHnuecKHil SKCIIEpUMEHT, JIa0OpaTOPHbIE pabOThI, MPAKTHKYM.

OnpeneneHue UMIYyJIbca U DHEPIHMM PEISTUBUCTCKUX dYacTull (Mo Qororpadusm
TPEKOB 3apsKEHHBIX YACTHUIl B MATHUTHOM I10JIE).
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Pazgen 7. KBantoBasi pusuka.

Tema 1. KopnycKkyaapno-60110860it oyanusm.

PaBHOBecHOE TemoBoe H3IyueHUE (M3JIydeHUE a0COJIIOTHO UYEPHOTO Teja). 3aKOoH
cMmentenus Buna. I'nnioresa I[imanka o xBaHTax.

®oToHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®ororpdexr. Ombitel A. I. Croneroa. 3akonbl ¢oTodddekta. YpaBHEHHE
OitamreitHa ans Gororddexra. «Kpacnas rpanuna» porodddekra.

JlaBnenue cBera (B 4YaCTHOCTH, JIaBJIEHHWE CBETa Ha aOCOIIOTHO MOTJIOUIAONIYIO U
abcoMoTHO oTpaxarolnyto nosepxHoctsb). OnbiTel I1. H. JleGenena.

Bonnoseie cBoiicTBa yactul. Bomnnsl ne bponns. [{nuna Bonnsl ne bpoiinsg u pasmepsl
o0nacTy JOKanu3aluuu JABMXKYyIIeics uactuibl. KopnycKynasipHO-BOJHOBOW —Jyaju3M.
Judpaxius 2JIeKTpOHOB Ha KpHUCTAJUIAX.

Crneunduxka wu3mepeHuii B  mukpomupe. COOTHOIICHUS HEONpeneIEHHOCTEN
['eit3enOepra.

TexHuuecknue  yCTpOWCTBA U TEXHOJIOTMYECKHE  IPOLIECCHI:  CIIEKTPOMETP,
dbotornement, GOTONATUHNK, TYHHETHHBIA MUKPOCKOTI, COJIHEUHAsi OaTapes, CBETOAUOI.

Jemoncmpayuu.

®otorh ekt Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

Hccnenopanue 3aKk0HOB BHemHEro ¢oTtodddekra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUS TTOJIYITPOBOIHUKOB OT OCBEIIEHHOCTH.

Ceeronnon.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKkmuKym.

HccnenoBanue ¢poTopesnucropa.

N3mepenne noctossaHoM [lnanka Ha ocHOBe uccieaoBanus Gotodddexra.

HccnenoBanue 3aBUCHMOCTHU CUJIBI TOKA Y€pe3 CBETOAMO OT HAIPSIKEHUSI.

Tema 2. @u3zuxka amoma.

OnpIThl MO HUCCIENOBAaHUIO CTpoeHHs aroma. IlmanerapHas Mopenbp aroma
Pesepdopna.

[Toctynatet bopa. M3nydenue u nornomieHre GOTOHOB IPU MEPEXOJIE aTOMa C OJHOTO
YPOBHS DHEPTUH HA IPYTOM.

Bunsl criektpoB. CnieKTp ypOBHEN 3HEPTrUM aToMa BOAOPOAa.

CnoHTaHHOE U BBIHYKJICHHOE M3JIyuyeHHe cBeTa. Jlazep.

TexHnueckrne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: CHEKTPAIBbHBIN aHAIN3
(criekTpockon), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogpens omnbita Pesepdopna.

HaGmronenre nuHelyaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUNKA HOHUZUPYIOIINX YaCTHULL.

OrnpeneneHue AJIMHBI BOJIHBI JA3€PHOTO U3TYUYCHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomuoi, npaKmMuKym.

HaGmronenre nuHeyaToro CrekTpa.

HccnenoBanue cCrexkTpa pa3pekeHHOr0 aTOMapHOro BOAOpPOJa U HU3MEpEHHue
nocTostHHON Punbepra.

Tema 3. @u3uka amomno2o a0pa u INEMeHMAPHBLIX YACHUY,.

Hyxnonnass monens sanapa ['eiizenbepra—lBanenko. 3apsin sapa. MaccoBoe 4YHCIIO
anpa. M3oronsl.
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PagnoaktuBHOCTH. Aunbda-pacnaz. DJEKTPOHHBIM W TO3UTPOHHBINM OeTa-pacmaj.
['amma-u3znyyenue.

3aKoH paJMOaKTUBHOIO pacmnaja. PagmoakTtuBHbIE M30TONBI B mpupoje. CpoiicTBa
MOHU3UPYIOWIETO H3JIy4YeHUsA. BiMsHUE paguOaKTUBHOCTH HA JKUBBIE OpPTaHU3MBI.
EctectBennslii pon nu3nyuenus. [lozumerpus.

DHeprusi CBsi3u HYKJIOHOB B siape. AnepHbie cuibl. JlegekT mMacchl sapa.

Anepubie peakuuu. [lenenne u cuHTe3 saep. SAnepHeie peakTopbl. [Ipobiemsl
YIPABISEMOTIO TEPMOSAEPHOTO CHHTE3a. ODKOJIOTMYECKHE AaCHEKThl Pa3BUTHUS SACPHOU
SHEPreTUKHU.

Mertobl perucTpaluy U UCCIAEAOBAHMS AIEMEHTAPHBIX YACTHLI.

dyHAaMEeHTaIbHBIE B3aUMOJEUCTBUSL. baprnoHbl, Me30HbI U NenToHbl. [IpeacraBienue
o CrangapTtHoil Mosienu. KBapk-TJItoOHHasi MOJEIb aJIpOHOB.

®dusuka 3a npeaenamu CrangapTHol Mojenu. TéMHas MaTepusi U TEMHas DHEPTHSL.

EnnHcTBO (hr3nuecKkoil KapTUHBI MHUpA.

TexHuueckne YCTpPOMCTBA M TEXHOJOTMYECKHE TIPOLECCHI: JTO3UMETpP, Kamepa
Bunbscona, siiepHBI peakTop, TEPMOSIEPHBIA peakTop, aromMHas Oom0a, MarHUTHO-
pe3oHaHCcHasi ToMorpadus.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padbomaol, npaKmuKym.

HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM (poTorpadusim).

HccnenoBanue panoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenue noromieHus 0era-4acTull aITIOMUHUEM.

Paspen 8. DiieMeHTBI aCTPOHOMHUH U ACTPO(PU3UKH.

Otanbl pa3BUTHS acTpoHOMUHU. [IpukiiamHOE W MUPOBO33PEHUECKOE 3HAUYEHUE
actpoHoMud. [IpruMeHUMOCTh 3aKOHOB (U3UKU 1 OOBSICHEHHUS MPUPOJIBI KOCMHUYECKUX
00BEKTOB.

Mertoasl acTpOHOMUYECKUX HccienoBaHui. COBpeMEHHbIE ONTHYECKUE TEJIECKOIIbI,
pPaZIMOTENECKOIIbI, BHEATMOC(hepHast aCTpPOHOMMUS.

Bun 3Bé31H0r0 HEOa. Co3BE31us, IpKUE 3BE3/bI, JIAHETHI, UX BUAUMOE JIBH)KCHHE.

Conneynas cucrema.

Comnnue. ConHeuHast akTUBHOCTb. McTounuk sHepruu CojiHiia v 3BE3I.

3BE31BI, MX OCHOBHBIE XApAaKTEPUCTUKH. Jluarpamma «CIEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/bI IIaBHOW MOCIEA0BATEIILHOCTU. 3aBUCUMOCTD «MAacca — CBETUMOCTB)
JUI 3BE3M TUVIAaBHOM ToCiedoBaTeNlbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHBIE
MpeACTaBICHUS O MPOUCXOXKACHUH U 3BOIOIMK CONHIA U 3BE3/T. DTaMbl dKU3HU 3BE3.

Mnineunsiii [Iyte — Hama [Manaktuka. I[lonoxenue u nmxenue ConHua B ['amakTuke.
Tunsl ranaktuk. Paguoranaktvuky u kBa3zapbl. YEpHbIE IBIPHI B Ipax raJlakTHK.

Bcenennas. Paciimpenue Beenennoii. 3akon Xa066ma. Pa3beranue ranaktuk. Teopus
Bosbiioro B3psiBa. PeTMKkTOBOE M3IyUYEHUE.

MacmtabHas ctpykTypa Beenennoit. MeTtaranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuueckue navnwoenus.

HaGmronenuss 3BE3mHOTO Heba HEBOOPYKEHHBIM TIJ1a30M  C  HCIOJIb30BaHUEM
KOMIBIOTEPHBIX TPUIIOKECHUU MJI OMPECIICHHs TOJIOKEHUST HEOEeCHbIX OOBEKTOB Ha
KOHKPETHYIO IaTy: OCHOBHBIE c03Be31usi CeBEpHOTo MOIyIIapus U sipKUe 3BE3/bI.

HaGmronenus B Teneckon JIyHbI, miIaHeT, TYMAHHOCTEH U 3BE3HBIX CKOIIJICHUHN.

Pu3nyeckHil NPAKTHKYM.
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CrnocoObl u3MepeHus: (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX MU
IU(PPOBBIX U3MEPUTENIbHBIX NPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX  CHCTEM.
AOGCONIOTHBIE ¥ OTHOCUTENbHBIE OTPEITHOCTH M3MEepeHuil Gu3ndeckux BennyuH. OueHka
TPaHUL] IOTPENTHOCTEM.

[IpoBeneHrHE KOCBEHHBIX W3MEPEHMH, MCCIEIOBAaHUM 3aBHCUMOCTEH (hHU3MUECKUX
BEIMYUH, TMpOBEpKa MPENJIOKEHHbIX Trunore3 (BbIOOp ©3 paboT, ONUCAaHHBIX B
TEMaTUYECKUX  pa3ienax «YUEeHUYECKUH  OKCIIEpUMEHT, JabopaTopHble  padoThl,
MIPaAKTUKYM).

O0o0maroiee NOBTOpeHHUeE.

O06o0mieHre M cuUcTEMaTU3alldsg COAEpX aHUs pa3fesioB Kypca «MexaHukay,
«MonekynspHas (u3MKa W TEPMOJUMHAMUKA», «NeKTpoauHamuka», «Konebanus wu
BOJIHBDY, «OCHOBBI CHEIMAIBbHOW TEOPUHM OTHOCHUTENbHOCTH», «KBaHTOBas ¢usukay,
«JIeMEHTBl aCTPOHOMHHU U aCTPOPU3UKI».

Ponp usuku u acTpoHOMHUH B SKOHOMHMUYECKOM, TEXHOJOTMUYECKOM, COLMAIbHOU U
ITUYECKONW cdepax NesTeIbHOCTU YeNOBeKa, pojib U MeCTO (PU3MKUM M acTPOHOMHH B
COBpEMEHHON Hay4YHOM KapTHMHE MHUpaA, 3HAYCHHE OMNMCATEIbHOM, CHCTEMaTH3UPYIOIIEH,
OOBSCHUTENBHOW M MPOTHOCTUYECKON (DYHKIMI (U3HUEcKOM TeopHuH, posib (U3HUECKOU
Teopun B (GOPMUPOBAHUHU TNPEJICTAaBIECHUH O (U3NYECKOM KapTUHE MHpa, MECTO
¢u3nyeckoi KapTUHBI MHpa B OOLIEM psSAYy COBPEMEHHBIX €CTECTBEHHO-HAay4HBIX
IPEJCTaBIEHUH O pUpPOJIE.

Me:xnpeaMmeTHbie CBA3M.

N3yuenue kypca ¢usuku yriyonaéHHoro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C
y4€TOM COJIEPKATENIbHBIX MEXIIPEIMETHBIX CBs3€l C KypcaMHM MaTeMaTHKH, OHOJIOTHH,
XUMUH, reorpapuu U TEXHOJIOTUH.

Mesicnpeomemnvie noHamus, C6A3AHHLIE ¢ U3YUEHUEM MEmMO008 HAYYHO20
no3HaHuA: SBICHUE, HAY4YHbIH (akT, rumoresa, ¢uzndeckas BEIUUYMHA, 3aKOH, TEOPHS,
HaOIIOZeHne, HKCIEPUMEHT, MOJCIMPOBAaHUE, MOJENb, HW3MEpPEHHE, IOTrPEIIHOCTU
U3MEPEHUH, M3MEpUTEIbHbIE TPUOOPHI, IU(pOBast 1adbopaTopus.

Mamemamuka: pelieHHE CHUCTEMbl ypaBHeHHH. TpuroHomerpuueckue QYyHKIUH:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIAECTBO.
BekToppl M uX NpoeKIMH HA OCH KOOPAMHAT, CIOKE€HHE BeKTOpoB. IIpous3BoaHbIE
anieMeHTapHbIX (QyHKIUH. [Ipu3Haku 1mogoOusi TPeyroiabHUKOB, OIpEAeNeHUE IUIOIaau
IOCKKUX (UTyp u 00bEMa Ted.

Buonozusa: >nexrpuueckue sIBICHUS B KUBOW MPUPOJE, KojeOaTelbHbIe TBUKECHUS B
KUBOM  TpHUpOJE, DOSKOJIOTMYECKHE PHUCKM TMpPU  MPOU3BOJCTBE  BJIEKTPOIHEPTHUH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHHE OKPYXKAlOLIEH Cpenbl, YJIbTPa3BYKOBas JUArHOCTUKA B
MEIUILNHE, ONTUYECKUE SIBICHUS B )KUBOM IIPUPOJIE.

Xumusa: CTpoOeHHE aTOMOB M MOJIEKYN, KpUCTaJUIMUecKas CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUYECKON PEIIETKH, CIIEKTPATbHBINA aHAIH3.

TI'eozpagpus: marnuTHBIE TIONMIOCA 3€MJIM, 3al€KM MArHUTHBIX Py, (OTOCHEMKa
3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonozus: MpUMEHEHHE MOCTOSIHHBIX MarHuTOB, AIIEKTPOMAarHUTOB,
ANIEKTPOJBUTATENb SIKOOM, TeHepaTop MEePEeMEHHOI0 TOKa, MHAYKIMOHHAs Iedb, JUHUU
AIIEKTpONEpEay, AJIEKTPOABUIATENb, pajap, PpaauONpUEMHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBY-neub, ynbTpa3ByKoBasi TUAarHOCTHKA B TEXHUKE, MPOEKUMOHHBINA amnmapar,
BOJIOKOHHAsI ONTHKA, COJIHEYHAasi Oarapesi, CHyTHUKOBbIE MPUEMHUKH, I€pPHAS] DHEPreTHKA
Y DKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.
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I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA TTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yabTaThl OCBOEHHUS Yy4yeOHOro mnpeamera «DU3MKa» TOJKHBI
OoTpakaTb ~ T'OTOBHOCTb U CIIOCOOHOCTh  OOyYaroluxcsi  PYKOBOJCTBOBAThCS
c(hopMHUpPOBAaHHOM BHYTpPEHHEH MO3ULIMENH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIMH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOUIMX TPAAUIIMOHHBIM IIEHHOCTSIM
pPOCCUICKOro OOIIECTBA, pACIIMPEHUE JKU3HEHHOIO OMNbITa M OMbITAa JEATEIbHOCTH B
IIPOLIECCE PEeaIM3alli OCHOBHBIX HAIIPaBJICHUW BOCIUTATEIBHOM NEATEIBHOCTH, B TOM
YHCJIE B YACTHU:
rPaKIaHCKOr0 BOCIIMTAHMS:

e Cc(hOopMHUPOBAHHOCTH TPAXKAAHCKOM MO3MIUM OOYyYarolerocss Kak aKTHBHOIO MU

OTBETCTBEHHOT'O YJIEHA POCCUICKOr0 00IIECTBA;
® [pPUHSITHUE TpaaUIMOHHBIX o0I1e4YeT0BEYECKIX T'YMaHUCTUYECKHUX u
JIEMOKPAaTUUYECKHUX LIEHHOCTE;

® TOTOBHOCTb BECTH COBMECTHYIO [EATEIBHOCTh B HHTEpPECax TPakIaHCKOIO

oO11ecTBa, y4acTBOBaTh B CAMOYIPABJIEHUH B 00pa30BaTEIbHON OpraHu3aluy;

® YMEHHE B3aUMOJEICTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX

GyHKIIUSMU U HAa3HAYEHUEM;
® TOTOBHOCTb K T'YMaHUTAapHOM U BOJIOHTEPCKON IEATEIBHOCTH.
NMATPHOTHYECKOT0 BOCTINTAHUSA:
e c(hopMHPOBAHHOCTH POCCUICKOM IpakIaHCKON UIACHTHYHOCTH, TaTPUOTU3MA;
® [ICHHOCTHOE€ OTHOLIEHHE K TOCYJapCTBEHHbIM CHUMBOJAM, JIOCTHKEHUSIM
POCCHUNCKHX YUEHBIX B 00J1aCTH (PUBUKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEICHUS;
® CIOCOOHOCTH OIICHHBATh CUTYaIlMI0 M TPUHAMATh OCO3HAHHBIE PpEIICHHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JIESITEIIBHOCTHA YUYEHOTO;

® 0CO3HaHHE JIMYHOTO BKJIA/1a B MOCTPOEHUE YCTONUYUBOrO OyayIIETo.
3CTETHYECKOI0 BOCIIUTAHMSA:

® DOCTETUYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas SCTETHUKY HAayYHOI'O TBOPYECTBA,

NpUCYIIETro PU3NYECKON HayKe.
TPYAOBOI'0 BOCIIUTAHUSA:
® WUHTEpeC K paznuyHbIM chepam mpodeCCHOHAIBHON NeATeTbHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (U3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oyayuieit npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;
® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHWIO W CaMOOOpa30BaHUIO B 00JIacTH
(bU3UKY Ha IPOTSHKEHUH BCEH KU3HHU.
IKOJIOTMYECKOr0 BOCIIUTAHMSA:
e Cc(opMHUPOBAHHOCTH  JKOJOTMYECKOM  KYJIbTYpbl, OCO3HaHUE TJI00ATBHOIO
XapakTepa IKOJIOTHUECKUX poodiieM;

® IUIAHUPOBAHUE MU OCYIIECTBICHHE JCHCTBUUA B OKPYKAIOLIEH CPEAE HAa OCHOBE

3HAHUA LEeJIeH YCTOMYUBOIO pa3BUTHUS YEI0BEYECTBA;
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paciupCHUC OIIbITa ACATCIIbBHOCTHU AKOJIOTUYECKOM HaIIPaBJICHHOCTHU Ha OCHOBC
HMEIOIIMXCS 3HAHUHU 110 (1)I/ISI/IKC.

HEHHOCTH HAYIYHOT' 0 MMO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NUECKON HAYKU;

OCO3HAHME LIEHHOCTH HAyYHOW AESITEIBHOCTH, TOTOBHOCTh B MPOLECCE N3YYECHUS
(GU3UKH  OCYIIECTBIATH IPOEKTHYI0 M  MCCIENOBATEIbCKYIO JIE€ATENbHOCTb
WHAUBUAYAJIbHO U B TPYIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eCTBUSA
Ba3oBEIe JJornueckue 1elicTBHA:

CaMOCTOSITEIHHO (OPMYIIUPOBATh U AKTyaJTU3UPOBATh MPOOJIEMY, paccMaTpUBaATh
€€ BCECTOPOHHE;

ONpeAeisaTh UeNu JACATEIIbHOCTH, 3aJaBaTh NapaMEeTpbl W KPUTEPUH HX
JIOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX (DU3MUECKHX
SBJICHUSIX;

pa3pabaThiBaTh IUIaH peEHICHUs MpoOJieMbl € YYETOM aHaIM3a HMEIOIIUXCS
MaTepHAIBHBIX U1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIIBHOCTb, OLIEHMBAaTh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI IESITENbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH PabOTy B YCJIOBHSIX PEATbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MTPOOIIEM.

Ba3oBbIe ncciaeaoBaTeJbCKue AeiCTBUA:

BJAJIETh HAYyYHOW TEPMHUHOJOTHEW, KIIOUEBBIMA TOHSATHSIMH W METOJaMHU
buznueckoi HayKH;

BJaJIeTh HAaBBIKAMHM Y4YeOHO-MCCIIEIOBATEICKOM M MPOEKTHOW JEATENbHOCTU B
obnactu (HU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pEIICHUs 3a1a4 (PU3MUECKOTO COJCpKaHHs, MPUMEHEHUIO Pa3IHIHBIX
METOIOB MTO3HAHWS,

BJaJeTh BHUJAAMHU JCSTEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTaly, NpeoOpa3oBaHMI0O M NPUMEHEHHIO B Pa3IUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHUCJIE [IPU CO3/IaHUU Y4e€OHBIX TPOEKTOB B 00J1aCTH (DU3HKY;
BBISIBJIATH MIPUYUHHO-CJICICTBEHHBIE CBS3HM U aKTyalU3UPOBATh 3a/1a4y, BEIIBUTATh
rUrnoTe3y e€ pemeHus, HaXOAWTb AapryMEHThl JJs JIOKa3aTeJbCTBA CBOUX
YTBEp:KJIEHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

AQHAJIM3UPOBAThH TOJIYYCHHBIC B XOJI€ PEIICHUS 3aadd Pe3yJbTaThl, KPUTUUYECKU
OIICHUBATh MX JIOCTOBEPHOCTH, POTHO3HPOBATh N3MEHEHUE B HOBBIX YCIOBHSX;
CTaBUTb H  (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B  0Opa30BaTEIbHOMN
JeSITETLHOCTH, B TOM YHUCIIE TIPU U3Y4EHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCHTh 3HaHUS TO (QU3NKE B  MPAKTHYECKYID  OOJIACTh
KHU3HEACATEIHHOCTH,
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YMCTb UHTCTPUPOBATH 3HAHHA U3 PA3HBIX NPCAMCTHBIX O6HaCTeﬁ;
BBIABUTATHb HOBBIC UACH, IIPCJIAraTb OPUTIHHAJIBHBIC ITOAXOAbI 1 PCIICHU,
CTaBUTb HpOGJ’IeMBI H 3aaa494, JOITYCKAIOIMUC aJIbTCPHATHBHBIC PCIICHU .

PabGora ¢ undgopmanueii:

BJAJIETh HAaBBHIKAMHU TONXYYCHUS HHPOpMAMH (UIUUECKOTO COJNEPKAHUS U3
UCTOYHHUKOB pPa3HbIX THUIIOB, CAMOCTOSATENIbHO OCYILIECTBIATh IIOUCK, AaHAJM3,
CUCTEMATHU3alMI0 U HMHTEpHpeTanuio HHGOpMAIMK DPA3JINYHBIX BUAOB U (OpM
IPeCTaBIICHHS;

OILIEHWBATh IOCTOBEPHOCTH HH(OPMAIINH;

UCMOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pelIeHUN KOTHUTUBHBIX, KOMMYHHMKATHBHBIX M OpIraHM3ALMOHHBIX 3a7ad cC
coOoIcHNEM TpeOOBaHUM SPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHECHBI,
pecypcocOepekeHusl, TMPaBOBBIX W OSTHUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOIO COAEpkaHMUS B PA3NIMYHBIX (hopMarax ¢ y4ETOM
Ha3HayeHUs: UHPOPMALIUU U LENEeBOW ayAUTOPHH, BHIOMpas ONTUMAJIbHYIO (hopmy
NIPE/ICTaBIICHUS W BU3YaIH3allHH.

KOMMYHI/IKZITI/IBHBIC YHuUBEpPCaAJIbHBLIC y‘leﬁHble }IeﬁCTBHHZ

OCYIIECTBJISTH OOIIIEHNE HA YPOKaX (PU3UKU U BO BHEYPOUHOH JESITEIbHOCTH,
pacro3HaBaTh MPEANOCHUTKA KOHPIUKTHBIX CUTYallM U CMSTYaTh KOH(IUKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3pEHHS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHIWBHUAYaIbHOM
paboTHI;

BBIOUPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C YIETOM OOLIUX HHTEPECOB
Y BO3MOXHOCTEW Ka)KJI0r0 YIE€HA KOJICKTHBA;

IIPUHUMATh LEJIU COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JEUCTBUS O €€ JTOCTUKEHHUIO: COCTABIIATH IUIaH JICMCTBUM, PACIpEIeaTh POJIHU C
y4€TOM MHEHUHN yYaCTHUKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHOUM pabOTHI;
OIICHMBATh KAue€CTBO CBOEr0 BKJIAaJia M KaXJOT0 YYaCTHUKA KOMAaHJbI B OOIIHi
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb  HOBBIE  NPOEKTHI, OLEHUBATh HWJEU C MO3WLUU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh MMO3UTUBHOE CTPATETUUECKOE MOBEJACHUE B PA3IMYHBIX CUTYalHsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHHUE, OBITh MHUIIMATHUBHBIM.

PeryisitTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
Camoopranuszaumsi:

CaMOCTOSATEIBHO OCYIICCTBIISITh TO3HABATENBHYIO JICATEIBHOCTH B OOJNACTH
¢U3MKM W aCTPOHOMHH, BBISBIATH MPOOJIEMbI, CTAaBUTH U (OPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSTEIHHO COCTABJIATH TUIAH PEUICHHs Pacu€THBIX M Ka4eCTBEHHBIX 3ajad,
TUTaH BBITIOJIHEHUS TPAKTHYECKOH paboThl ¢ yYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANIOYTEHHI;

JlaBaTh OIICHKY HOBBIM CUTYAIHIM;

pacimupsTh paMKH Y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHIA;
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JenaTh  OCO3HAHHBIM  BBIOOp, AapryMeHTHpOBaTh e€ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO APYIUIIMUA B 001acTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTpOJIb, IMOIUOHAJIbHBIN HHTEJIJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEISAM;

BJIa/ICTh HaBBIKAMM I103HABATEJILHOM pPEQIIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUI Y MBICIUTEIbHBIX POLECCOB, UX PE3YJIHTATOB U OCHOBAHUIA;
UCIIOJIb30BaTh MPUEMBI peQIeKCUU I OLEHKH CHUTYyallMH, BbIOOpa BEPHOTO
pEIIEHNUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHHUS 110 UX CHUKEHUIO;
OPUHMMATh MOTHBBl M apryMEHThl JAPYIMX I@pU aHAIM3€ PE3YJIbTaTOB
NeATEITbHOCTH;

NPUHUMATH ce0s1, TOHUMast CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JAPYIMX T@pU aHAIM3€ PE3yJIbTaTOB
NEeSTENbHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTHUX HA OLIUOKH.

B IMponecce TOCTUKCHUSA JIMIYHOCTHBIX PE3YJIbTAaTOB OCBOCHUA IIPOIrpaMMBI 110 (1)I/I3I/II(G JJIA

YPOBHSA

cpeaHero  oOmiero oOpa3oBaHHMs Yy  OOYYalOIMIUXCS  COBEPIIECHCTBYETCS

AMOLIMOHANBHBIA UHTEIUIEKT, IPEoJIaralouiuii ChOpMUPOBAHHOCTH:

CaMOCO3HAHMS, BKIIIOYAIOIIETO CHOCOOHOCTh, MOHMMATH CBOE SMOLMOHAILHOE
COCTOSIHUE, BUJICTh HAIlpaBJICHUS Pa3BUTHSA COOCTBEHHON IMOIIMOHAIBHOU cephl,
OBITh YBEpEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUsI, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE [MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIHPHBIM H3MEHEHHSAM U TIPOSIBISATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHBAILlUM, BKJIIOYAIONMICH CTPEMJICHUE K AOCTHKEHHIO LEIU U
ycrnexy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHUE JIeWCTBOBAaTh, MCXOMS W3 CBOUX
BO3MOKHOCTEH;

SMIATHUM, BKJIIOYAIOIIEH CIIOCOOHOCTH IOHHMMAaTh 5SMOIMOHAIBLHOE COCTOSHHUE
JIPYTUX, YYUTHIBATH €ro TPU OCYIIECTBIECHUU OOIIEHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COITMATPHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C
JPYTUMH JIFOJIBMH, 3a00THTHCS, TIPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHL.

[TPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenusi B 10 knacce mipeAMETHBIE pe3yibTaThl Ha YriayOJEHHOM YpOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCST YMEHUM:

MOHUMATh POJIb (U3UKU B IKOHOMUYECKOW, TEXHOJOTUYECKOM, HKOJIOTHYECKOH,
COIMAIILHOM M THUYECKON cdepax NesaTeTbHOCTH YeJIOBEKA, POJIb U MECTO (QUZHKHU
B COBPEMEHHOM HAay4YyHOM KapTMHE MHPA, 3HAYCHUE  OINMUCATEIbHOU,
CHUCTEMAaTU3UPYIOLIeH, OOBSICHUTENbHON W  NPOTHOCTHYECKOH  (PyHKUUI

27



busznueckoil Teopuu — MEXaHUKH, MOJEKYISPHONW (PU3UKU M TEPMOAMHAMUKH,
poib (duzMueckoid Teopud B (POPMHUPOBAHUU TMPEACTABICHUN O (QUINYECKOI
KapTUHE MUPA;

pa3iauyarh yCIOBUS NPUMEHHUMOCTH MOJeENed (U3HUECKHX Tell M IPOLIECCOB
(sBIeHMIA): WHEpUMAbHAsg CHUCTEeMa OTCuY€Ta, aOCONIOTHO TBEPIOE TeEJo,
MaTepuaibHas TOYKa, pPABHOYCKOPEHHOE JBI)KEHHE, CBOOOAHOE TaJeHHE,
abcotoTHO yrpyras aedopmanus, adCOMIOTHO YIPYroe U abCOJIIOTHO HEyNpyroe
CTOJIKHOBEHHUSI, MOJIEJIN Ta3a, KUJIKOCTU U TBEPAOro (KPUCTALUIMUECKOTO) Tena,
UJealbHBIN ra3, TOYCYHBIN 3aps, OJHOPOJHOE JIEKTPUUECKOE MOJIE;

pasznuyaTh yCJIOBHS (TPaHULBI, 00JACTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB M OIPaHUYEHHOCTH
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAM3UPOBATh U OOBSACHATH MEXAaHWYECKUE TPOILECChl M SIBJICHUS, UCIOIB3YS
OCHOBHBIE TIOJIO)KEHUS U 3aKOHBI MEXAaHMKHU (OTHOCHTENBbHOCTh MEXaHWYECKOTO
JIBIDKCHUS, bopmyIibl KUHEMAaTUKHU PaBHOYCKOPEHHOTO JIBUKEHUS,
npeoOpazoBanus [anuies Il CKOPOCTH W TepeMenieHus, 3akoHbl HbproToHa,
MPUHLUII OTHOCUTENIBHOCTU ['anuies, 3aK0OH BCEMUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHMs] UMIYJbCa W MEXaHUYECKOM DSHEPruM, CBsI3b pabOThl CHIIBI C
U3MEHEHHEM MEXAHMYECKOM SHEpPTHH, YCIOBHS PaBHOBECHS TBEPIOrO Tena), MpU
ATOM HCIMOJb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
NPUMEHUMOCTH (U3UUECKHX 3aKOHOB: TMpeoOpa3zoBanuil ['ammiesi, BTOporo u
TPEThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHS HMITYJIbCA U MEXaHHUYECKOU
SHEPTUH, 3aKOHA BCEMUPHOTO TATOTECHHUS;

AQHAIM3UPOBATh M OOBACHATH TEIUIOBBIE TMPOLIECCHI W SIBICHHS, WCIOIB3YS
ocHoBHbIe nooxeHust MKT 1 3akoHBI MOJIEKYISIpHON (DU3HKU U TEPMOIUHAMUKU
(CBsI3b JaBJIEHUS UICATIBHOTO Ira3a CO CPEIHEN KUHETHUECKOM YHEPTUEH TETIOBOTO
JBIKECHHUS] U KOHLEHTpAlKEW €ro MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO
CpeHEel KUHETHUYECKOW OHHEpPruer TEIUIOBOIO JIBUKEHHS €ro 4YacTUL, CBS3b
JABJICHUS] WJCAIBHOIO Ta3a C KOHIIEHTpalMell MOJIEKYJ]l U €ro TeMIlepaTypoi,
ypaBHeHUe MeHnneneeBa—Knanelipona, nepBblid 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpaHEHMsSI DSHEPruu B TEIUIOBBIX MpOIEccax), MpPU ITOM HCIOIb30BATh
MaTeMaTHYEeCKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS MPUMEHHMOCTH
ypaBHeHUs MenaeneeBa—Kianeitpona;

aHAJIM3UPOBATh U OOBSCHATH DJIEKTPUYECKUE SIBIICHUS, HUCIOIB3YysS OCHOBHBIE
MOJIOKEHUS U 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXPAHEHHUS BJIEKTPUUYECKOTO
3apsana, 3akoH KyroHa, NOTeHUHaIbHOCTh 3JEKTPOCTATUYECKOrO MOJIsl, MPUHLIUI
CyNepHno3uIMU  BJEKTPUUECKUX TMOJeill, npu H3TOM  YyKa3blBas  yCIOBUS
NPUMEHUMOCTU 3aKkoHa KynoHa, a Takke MPAaKTUYECKH Ba)KHBIE COOTHOIICHUS:
3akoHbl OMa Il ydyacTKa LeNH U JUIsl 3aMKHYTOM SJEKTPUYECKOW IIeNH, 3aKOH
Jxoyna—Jlenua, npaBuia Kupxroda, 3axonst @apanes A1 31€KTPOIN3a);
ONMKCHIBaTh  (PpU3MUECKHME TPOLEcChl M SBJICHUS, MCHOJb3yS  BEIUYMHBI:
nepeMeIeHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TN, CUJIa, MOMEHT
CUJIbL, JaBJCHUE, MOTECHIIMAIbHAS SHEPIUs, KHHETUYECKasi SHEPrusi, MeXaHu4yecKas
sHeprusi, paboTa Cuibl, HEHTPOCTPEMHUTEILHOE YCKOPEHHUE, Chia TSKECTH, CHIIa
YIPYrOCTH, CHJla TPEHHUs, MOIIHOCTb, PHEPIHsl B3aWUMOJECHUCTBHS Tena ¢ 3eMIER
BONM3U €€ MOBEPXHOCTH, YHEPTUSl YNPYrou nedopMmanuu MpyKUHBI, KOJTHUYECTBO
TEIUIOThI, a0COJIOTHAsL TeMIepaTypa Tesa, padoTa B TEpMOJUHAMUKE, BHYTPEHHSS
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PHEpPIrUs  MJEANbHOIO  OJHOATOMHOIO Ta3a, paboTa UAEaIbHOIO  rasa,
OTHOCUTEINIbHASI BJIAXHOCTh Bo3ayxa, KIIJ| uaeanpHOro TemioBOro IBUIaTeNs;
AJIEKTPUYECKOE I10JI€, HAIPSHKEHHOCTh 3JIEKTPUYECKOr0 IOJs, HaNpsHKEHHOCTh
1OJII TOYEUHOTO 3apsijia WIM 3apsDKEHHOIO Iapa B BaKyyMeé M B JUDJIEKTPHUKE,
NOTEHIINAI NEKTPOCTATUIECKOTO 10JIs, pa3HOCTb NOTEHIIUAJIOB,
IEKTPOABIKYIIAs  CWJA, CHJIA TOKA, HANpsDKEHHE, MOIIMHOCTh  TOKa,
AIIEKTpUYECKasi EMKOCTh MJIOCKOTO KOHJEHCATOpa, CONPOTUBIIEHUE YUacTKa LENu ¢
IIOCJICZIOBATENBHBIM ¥ NAPAJUIEJIBHBIM  COEIMHEHUEM PE3UCTOPOB, HHEPruUs
IIEKTPUYECKOTO TO0JIS KOHACHCATOPA;

OOBSACHATh OCOOCHHOCTH MPOTEKAaHUS (PUINYECKUX SABJICHUN: MEXaHHYECKOe
JBUKEHUE, TEIUIOBOE JIBM)KEHHE YAcTHUIl BELIECTBA, TEIJIOBOE pPABHOBECHE,
OpoyHOBcKOoe aBMKeHue, nud¢ys3us, HCIapeHue, KUIEHHE U KOHJAEHCAIMs,
IUTABJICHHE W KPHUCTAJUIM3alMs, HAIPABICHHOCTH TEIUIONEPENAuH, 3JIEKTPU3aLus
T€J, SKBUMOTEHIUATBHOCTb TOBEPXHOCTH 3apsHKEHHOTO TPOBOAHUKA;

IPOBOAUTH UCCIIEN0BAHNE 3aBUCUMOCTH OJHON (PM3MYECKON BEJIMYUHBI OT APYTroOf
C HUCIOJIb30BAHMEM MNPSAMBIX MU3MEPEHMM, NPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3yNbTATHI TOJYYEHHONW 3aBUCUMOCTH (DU3HUECKUX BEJIMYMH B BUJIE
rpauKoB ¢ y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTENH U3MEPEHUH, JeaTh BBIBOABI 1O
pe3yJibTaTaM UCCIIEI0OBAaHUS;

IPOBOJIUTh KOCBEHHBIE M3MEpPEeHMs (PU3MUECKUX BEIUYMH, NPU 3TOM BHIOMpAThH
ONTUMAJIbHBII METOJ H3MEpEHUs, OLIEHWBATh AOCOIIOTHBIE U OTHOCHUTEIbHBIE
HOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHMIA;

IPOBOAUTH ONBITBI IO TPOBEPKE MPEIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH
HKCHEPUMEHT, CcOOUpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHaJIM3UpPOBATh
NIOJIyYEHHBIE Pe3yJIbTaThl U JAEJaTh BBIBOJ O CTATyCE MPEIIOKEHHON TMIIOTE3BI;
coOnoaTh mpaBuia 0e30mMacHOro TpyAa MpU NPOBEICHUM HCCIEIOBAaHUN B
pamMKax y4eOHOIo SKCHEpPUMEHTa, MPAKTUKyMa U y4ueOHO-HCCIEA0BATEIbCKON U
IIPOEKTHOM JI€ATEIbHOCTH C HCIIONb30BAHUEM M3MEPUTEIBHBIX YCTPOWCTB U
1ab0paTopHOro 000PyI0BaHUS;

pemaTth pacu€THbIE 3a/ladyd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOW (U3UYECKOMN
MOJIETIbIO: Ha OCHOBAHMM aHaju3a YCJIOBUS OOOCHOBBIBATH BBIOOp (hH3HUECKON
MOJIeNIM, OTBEYarolied TpeOOBaHUAM 3aJaud, HPUMEHSATh (QOPMYJbl, 3aKOHBHI,
3aKOHOMEPHOCTH U TMOCTYyJaThl (U3MYECKUX TEOpUH TPHU HCIHOJIb30BAHUU
MaTeMaTHYECKMX METOJIOB pEeLIeHUs 3a7ad, MPOBOAMTH pacu€Tbl Ha OCHOBAHUU
UMEIOIUXCSl TaHHBIX, aHAJIW3UPOBATh PE3yJbTaTbl U KOPPEKTUPOBATh METObI
pELIECHUs ¢ YYETOM MOJTYYEHHBIX PE3YJIbTATOB;

pemiath KayecTBEHHbIE 3a7aud, TpeOylolue MNPUMEHEHUs 3HAHWM M3 pa3HbIX
paszenoB Kypca (U3MKM, a TakXke HHTErpaluy 3HAaHUW W3 JPYTUX MNPEIMETOB
€CTECTBEHHO-HAyYHOTO LMKJIA: BBICTPAUBATh JIOTUYECKYIO LIENOYKY pACCyKICHUN
C OTMOpO¥i HA U3yYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKHE SBICHMUS,
UCIOJIb30BATh TEOPETUYECKUE 3HAHUS NJIsi OOBSICHEHUS OCHOBHBIX NPUHLUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJOTHYECKUX
IIPOLIECCOB;

NPUBOANTH TPUMEPHI BKJIAJa POCCUHCKHX M 3apYOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKd, B OOBACHEHHE MPOIECCOB OKPYKAIOLIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;
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AQHANIM3UPOBATh M OLEHUBATh TOCIEACTBUS OBITOBOM M IMPOU3BOJACTBEHHOM
NESITENIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3WYECKMMHU Mpolleccamu, C IMO3UIHN
HKOJIOTMYECKOU 0€30MacHOCTH, MIpeICTaBICHUI 0 paloHaIbHOM
IPHUPOIONOJIB30BAHUH, a TAKXKE Pa3yMHOM HCIIOJIb30BAaHUM JOCTHKEHUI HAyKU U
TEXHOJIOTUH JJIs JaJIbHEHUINEro pa3BUTHS YeJIOBEYECKOTO OOIIIeCTBa;

OPUMEHSTh pa3IMYHbIe CIMOCOOB paboThl ¢ uHboOpManuend (U3NYECKOTO
COJIEP)KAHMSI C HCIIOJIB30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHIA,
OpU S3TOM HCIIOJNb30BAaTh COBPEMEHHBIE HWH(POPMALMOHHBIE TEXHOJOTUHU s
MOKCKa, TNepepadOTKu W TPEAbSBICHUS Y4eOHOW ¢ HAYYHO-TIOMYJISPHOM
uH(pOpMaLUU, CTPYKTYPUPOBAHMS W HMHTEpHpETalud MUHQOpMAIUU, MOJIYYSHHON
U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHYECKH AHAIM3UPOBATH  IOJYyYAEMYIO
MH(OPMALIUIO U OLIEHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OpMAIIHH;

NpPOSBIIATH OPraHU3ALMOHHBIE M II03HABATENIbHBIE YMEHHUS CaMOCTOSITEILHOTO
NpUOOPETEHNsT HOBBIX 3HAHUI B IPOLIECCE BBIMOIHEHHS MPOEKTHBIX U y4eOHO-
HCCIIeIOBATEIBCKUX PadoT;

paboTaTh B IpyNIe ¢ UCIOJHEHUEM Pa3IMYHBIX COIMATBHBIX POJIEH, MJIAaHUPOBAThH
paboTy TpyNIbl, PallMOHAIBHO PACIPEACNATh ACSITENbHOCTh B HECTAHIAPTHBIX
CUTYyallUsX, aJeKBAaTHO OLEHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYMIbI B
pelleHrne paccMaTpruBaeMon IPOOIIEMBI;

OpOSIBIIATh MOTHBAIMI0O K Oyaymiedl mnpodeccHoHaNbHON AEITeNbHOCTH 110
CHEIUANTBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOhuUIIs.

K xonmy oOyuenuss B I1 Knacce TpeIMETHbIE PE3yNbTaThl Ha YIrIyOJNEHHOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:

NOHUMATh POJb (PU3UKH B SKOHOMUYECKOH, TEXHOJOTMYECKOM, COLMANBHON U
ATHYECKOH chepax eaTeIbHOCTH YelOoBeKa, poJib U MeCTO (PM3UKH B COBPEMEHHOMN
HAay4yHOM KapTUHE MHpa, pPOJb ACTPOHOMHUHM B TPAKTHUUECKOH JEATEIbHOCTU
4yeloBE€Ka M JaJbHEHIIEM  HAyYHO-TEXHUYECKOM  pa3BUTHHM,  3HAUYCHHE
OMHUCATEIbHON, CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIRHON U MPOTHOCTHYECKOM
byHKIUH  QU3nYecKoil TeopurM — DIIEKTPOAMHAMMKH, CIEUUATBHOM TEOopUu
OTHOCUTEIIPHOCTH, KBaHTOBOW  (u3uku, ponb  (Qusmyeckoil Teopun B
dbopMUpOBaHUM MIpe/icTaBIeHU 0 PU3NUECKON KapTHHE MUpPa, MECTO (PU3UYECKON
KapTUHBl MHpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAayYHbIX
MPEJICTABJIICHUN O IPUPO/IE;
pa3nuyaTth yCJIOBHS NPUMEHUMOCTH MoOjeNell (U3MYeCKuX Tel M MPOIECcCOB
(sIBJIEHMIA): OJHOPOAHOE DIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE TOJIf,
rapMOHUYECKUE KoJieOaHUsl, MaTeMaTUYECKUN MasiTHUK, UJ€aIbHbIN MPYKUHHBINI
MasiTHUK, FapMOHUYECKUE BOJIHBI, WACAIBHBIN KOJIeOaTENbHBI KOHTYp, TOHKas
JIMH3a, MOJEJEN aTOMa, aTOMHOTO SIIpa U KBAHTOBOW MOJIENIA CBETA;
pasznuyath ycioBUs (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (YHIaMEHTaJbHBIX 3aKOHOB M OIPAHUYEHHOCTH
MCII0JIb30BAHUS YACTHBIX 3aKOHOB;
aHAJIM3UPOBATH U OOBSICHATH SJEKTPOMArHUTHBIE MTPOLECCH U SBJICHUS, UCTIOIb3Ys
OCHOBHBIE TIOJOKEHHUSI M 3aKOHBbl DJIEKTPOAMHAMUKM M CIEHHUAIBHOW TEOPUH
OTHOCUTENIBHOCTH (3aKOH COXpaHEHHUs JJIEKTPUUYECKOro 3apsiaa, cuia Awmmepa,
cuna JlopeHua, 3aKOH 3J€KTPOMarHuTHOM MHAYKIMH, paBuio Jlenua, cesa3p D/1C
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CaMOMHIYKLIUH B 3JIEMEHTE 2JIEKTPUYECKON LENU CO CKOPOCTbIO U3MEHEHUS CUJIBI
TOKa, OCTYJIaThl CHEIMATIbHOW TEOPHUH OTHOCUTEILHOCTH DHHILITEHA);
AQHAIM3UPOBATh U OOBACHATH KBAHTOBBIE IIPOLIECCHl M SIBICHUS, HCIHOJIb3Ys
MOJIO)KEHUSI KBAaHTOBOM (u3uku (ypaBHeHue OWHIITEHHA M (Qorodddekra,
MEePBBIA U BTOPOW MOCTYJIaThl bopa, MPUHIIMII COOTHOLICHUS HEONPEAEIEHHOCTEN
['eiizenOepra, 3aKOHBI COXpaHEHHs 3apsSA0BOTO U MAacCOBOTO YMCEN U 3HEPIUu B
AJIEPHBIX PEAKLUX, 3aKOH PaIMOaKTUBHOIO pacnana);

ONKCHIBATh  (PU3MYECKHME TPOLECChl M  SBJICHUS, MCHOJb3YyS  BEIUYHUHBL:
HaNpsDKEHHOCTh 2JIEKTPUYECKOTO TOJISI, MOTEHIMAN AIEKTPOCTATHYECKOrO IOJIA,
Pa3HOCTh INOTEHIUAJIOB, JIEKTPOJABIIKYIIAS CHJIA, MHIAYKIUS MAarHUTHOTO IIOJI,
MarHMTHBIA MOTOK, cwia AMrepa, HWHIYKTUBHOCTb, 3JIEKTPOJBIDKYIIAs CHIIA
CaMOMHYKLIMH, SHEPTUSI MArHUTHOT'O OJIS IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUN
UMIYJIbC, IOJIHAS SHEPrHs, SHEPrusi MOKOs CBOOOJHOM YacTUIbl, SHEPrHUs U
UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U 3apsij A]1pa, SHEPTHUS CBSI3U Apa;

OOBSACHATh OCOOCHHOCTU MPOTEKAHUS (PUINYECKUX SIBJICHUM: 3JIEKTPOMArHUTHAs
UHAYKIUS, CAMOMHAYKLHUS, PE30HAHC, HHTEeppepeHus BOJH, Audpakuus,
JMCIIepCHsl, TIOJHOE BHYTPEHHEE OTpakeHHue, (OTOIIEKTpUYecKHil 3PdeKT
(potoapdexr), anvda- u 6eta-pacnaasl saep, raMmma-u3nydeHue saep, puznueckue
NPUHLMIBI CHEKTPAJIBHOTO aHAJIM3a U paboThI Jia3epa;

ONpENENATh HAaIpPaBICHWE WHIYKUUHM MAarHUTHOTO IIOJII IPOBOAHHMKA C TOKOM,
cuibl Amnepa u cuisl JIopeHna;

CTPOUTHh H300paKe€HUe, COo3JaBaeMOe IUIOCKHUM 3€pKajioM, TOHKOW JUH30U, U
pPacCUUTHIBATh €T0 XapaKTEPUCTHUKY;

IPUMEHTh OCHOBOIIOJArarIlie aCTPOHOMMYECKHE ITOHATHUS, TEOPUM WU 3aKOHBI
JUIS aHallu3a U 00bACHEHUS (PU3UYECKUX MPOLIECCOB, MPOUCXOIAIINX B 3BE3/aX, B
3BE3HBIX CHUCTEMAaxX, B MEXKIaJIaKTHUECKOW cpefe; ABMKEHHS HEOECHBIX Tell,
ABOJIIOIMH 3BE31 U BeeneHHol;

IPOBOJIUTH HCCIIEI0BAaHUE 3aBUCUMOCTEH (PU3MUECKUX BETUUYHH C UCIIOJIb30BAHUEM
OpSIMBIX M3MEpPEHHH, NpU 3STOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBAThH
pe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJE I'padUKOB C
y4€TOM a0COJIOTHBIX MOrPEIIHOCTEH U3MEPEHUH, 1eNaTh BHIBOBI 110 PE3yNbTaTaM
UCCIIEI0BAHUS;

IPOBOJIUTh KOCBEHHBIE M3MEpPEHMsS (PU3MUECKUX BEJIUYMH, NMPU 3TOM BBHIOMPAThH
ONTUMAJIbHBII METOJl HM3MEPEHHMsI, OLIEHUBAThb AOCOJIOTHBIE M OTHOCUTEJIbHBIC
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOAUTH OMNBITBI IO TPOBEPKE MPEIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH
IKCHEPUMEHT, CcOOMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY, aHaJIM3UpPOBATh
MOJIyYEHHBIE pe3ybTaThl U IeNIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON THIIOTE3bI;
OMKCHIBATH METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHMIA;

coOmoaTe mpaBwia O€30MacHOTO TpyJda NpU NPOBEACHUU HCCICAOBAHUI B
paMKax y4eOHOro SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIEI0BATEIbCKON U
NPOEKTHOM JIeATEIbHOCTH C HCIOJb30BAaHUEM M3MEPUTENbHBIX YCTPOMCTB U
1abopaTopHOro 060PyI0BaHUS;

pemaTh pacu€THBIE 3a/a4M C SBHO 33/JIaHHOM M HESBHO 3aJlaHHOU (PU3NYECKOM
MOJICNIbIO: Ha OCHOBAaHMM aHAIM3a YCIOBHS BBHIOMpaTh (QHU3MUECKHE MOJEIH,
oTBeyalIlIue  TpeOOBaHMSIM  3aJaud, TNPUMEHATH  (QOpPMyJbl,  3aKOHBI,
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3aKOHOMEpPHOCTM U TOCTYyJaThl (PU3MUECKUX TEOpUl MpH UCHOJIb30BAHUU
MaTEMaTU4YECKMX METOJIOB PELICHUs 3a7ad, IPOBOAMTH PAcu€Tbl Ha OCHOBAaHUU
UMEIOIUXCSl JTAaHHBIX, aHAJIW3UPOBaTh pPE3yJbTaTbl U KOPPEKTUPOBATh METObI
pELIEHUs ¢ YYETOM MOJTYYEHHBIX PE3YJIbTAaTOB;

pemaTh KayecTBEHHbIE 3aJaud, TpeOylollre NPUMEHEHUs 3HaHMH W3 Pa3HbIX
pa3zenoB Kypca (U3UKH, a TaKKe HHTErpallid 3HAHUM M3 JIPYrHMX HpPEeIMETOB
€CTECTBEHHO-HAyYHOTO LMKJIA: BHICTPAMBATH JIOTUYECKYIO LEMNOYKY pacCyKICHUN
C OIOPOM HAa U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHHUS;
UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSICHEHMS OCHOBHBIX IPHHIIUIIOB
paboThl U3MEPUTEIBHBIX MPHUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTUYECKUX
IIPOLIECCOB;

NPUBOJUTh NPUMEPHl BKJIala POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-(U3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOUIEr0 MHUpAa, B DPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

AQHAIM3UPOBATh M OLEHUBATh IIOCIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOMN
NIESATENbHOCTH YEJIOBEKAa, CBSA3aHHOM € (PU3NYECKUMM MPOLECCaMH, C MO3UIMMA
HKOJIOTMYECKON 0e30MacHOCTH, IIpEICTaBICHUI 0 palMOHAIIEHOM
IIPUPOIOINOJIB30BAHNH, a TAKXKE Pa3yMHOM HCIIOJIb30BAaHUM JOCTHIKEHUN HAyKU U
TEXHOJIOTUH JJIs JaJIbHEHUIIEro pa3BUTHS YeJIOBEUECKOTO OOIIECTBA;

OPUMEHATh pPa3IMYHble CHOcOObl pPaboThl ¢ uHpopMalue (PU3NIECKOro
COJIEpKaHMs C HCIOJb30BAaHHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHH,
OpU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTUU IS
NOKMCKa, NEepepadOTKM W TMPEeAbSBICHUS Y4YEeOHOW M HAyYHO-TOMYJISAPHOM
uHpOpMalMK, CTPYKTYPUPOBAHUS U HMHTEpIpeTanuu HH(OpMaluu, MOTy4yeHHOH
U3 Ppa3INYHBIX HCTOYHHUKOB, KPUTHUYECKHM AHAIM3UPOBATH  IOJYyYAEMYIO
MH(OPMALIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUM,
TaK 1 Ha OCHOBE aHaJIM3a UICTOYHUKA HH(OpMALIHH;

NPOSBIIATE OPraHU3ALMOHHBIE M II03HABATENIBHBIE YMEHMSI CaMOCTOSITEIBHOIO
nprOOpEeTeHNsT HOBBIX 3HAHWH B IPOLIECCE BBHIMOJIHEHUS MPOCKTHBIX U Yy4eOHO-
HCCIIEI0OBATENbCKUX padoT;

paboTaThk B rpyIIe C UCIIOJIHEHUEM PA3IIMYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATh
pa®oTy Trpynmbl, palMOHAIBHO paclpeaessaTh IESTeIbHOCTh B HECTaHJAPTHBIX
CUTyallUsX, aJE€KBAaTHO OLIEHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TpYIIbI B
pelieHre paccMaTpuBaeMon MpoOIeMbl;

OpOSBIATh MOTHBALMI0 K Oyaymiedl npodeccuoHanbHON NeATeNbHOCTH 0
CIIEIUATTBHOCTSAM (PU3HKO-TEXHHIESCKOTO TTPOQHIIS.

32



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KoJsmn4yecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM (undposBbie)
Kourpoabsnsie IIpakTnuyeckue
n/n NPOrpamMMbl Bcero 5 p o0pa3oBaTeJibHbIE
padoTbI padoThI pecypesi
Pasznen 1. HAYYHBIA METO/I IIO3HAHMS ITPUPO/IbI
11 u . 6 but6mmoreka [JOK
' YRR MeTOA TSR TR EpeE https://m.edsoo.ru/f16b68d7
Uroro mo pazgeny 6
Paznen 2. MEXAHUKA
bubmoreka [JOK
2.1 Kunevaruia 10 ! https://m.edsoo.ru/f16b68d7
bubmmoreka [IOK
2.2 Jluamiia 10 https://m.edsoo.ru/f16b68d7
N bubmmoreka [IOK
23 Cramiia TeEproro Tena > ! https://m.eds00.ru/f16b68d7
bubnmoteka [IOK
2.4 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 35
Pazjnen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYISIPHOKMHETUYECKON 15 1 bubnuoreka [JOK
' TEOpUU https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
3.2 Tepmonnnamuka. TenynoBble MalIUHBI 20 1 https://m.edsoo.ru/f16b68d7
33 ArperaTtHble COCTOSIHUS BEILIECTBA. 14 1 bubanoreka [{OK
' @da30BbIE TEPEXO0IbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49

Paznea 4. JIEKTPOJANHAMUKA

33




bub6nunoreka LIOK
41 UIeKTpHHCCioe nojle 24 https://m.edso0.ru/f16b68d7
. . bu6mmoteka [JOK
4.2 [TocTOSHHBIN ANEKTPUUECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bubmnorexa LIOK
4.3 TOKH B pasTHIHbIX cpefax 6 https://m.edso0.ru/f16b68d7
Uroro no pazneny 54
Pa3znen 5. PUSMYECKHUN TIPAKTUKYM
. but6mmoreka [IOK
> DH3HCCKHI MPaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
P BHOE BheMsL 10 bubmmoreka [IOK
SSCPBHOC Bpe https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOI'PAMME
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11 KUIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (undposBbie)
Ne n/m S — Beero KOﬁHTpOJ’ILHLle Hpﬁalcanecmle 0BPA30BATETbHbIE
padoThI padoThI pecypeI
Pazjnen 1. JJIEKTPOANHAMUKA
bubmnorexa LIOK
L1 Marrrioe roe 14 https://m.eds00.ru/39859¢f1
bubmnorexa IIOK
1.2 NEKTPOMArHHTHAS HEAYKIAS 13 ! https://m.edsoo.ru/39859%¢f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
bubmoreka [JOK
2.1 MexaHnnueckue KoeOaHus 10 https://m.eds0o.ru/39859%f1
bubmmoreka [JOK
2.2 DNeKTpOMarHUTHbIE KOJeOaHus 15 https://m.eds0o.ru/39859%f1
23 MexaHn4ecKue 1 3JIeKTPOMarHuTHbIE 10 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/39859%ef1
bubnmoreka [IOK
24 Onritka 25 ! https://m.edsoo.ru/39859¢f1
Uroro no pazneny 60
Pasnen 3. OCHOBBI CHHEIITMAJTBHOM TEOPUH OTHOCHUTEJBHOCTH
bu6mmoteka [IOK
31 Ocrosst CTO > ! https://m.edsoo.ru/39859ef1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoteka [{OK
4.1 KopmyckynsipHO-BOJTHOBOU Ayaanu3m 15 https://m.eds0o.ru/39859f1
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bub6nunoreka LIOK

4.2 Pusznra atoma > https://m.eds00.ru/39859f1
43 ®du3uKa aTOMHOTO 4]ipa U 5 bubnunoreka LIOK
AJIEMEHTAPHBIX YACTHI] https://m.edsoo.ru/39859%ef1
Uroro no pazneny 25

Paspgea 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKHN

51 DJIEeMEHTBl aCTPOHOMUM U 12 bubnuoteka [IOK
acTpoU3NKU https://m.edsoo.ru/39859%f1
Hroro no pazneny 12
Paznen 6. PU3MYECKHUN MPAKTUKYM
. bubnuoreka [HIOK
01 PH3MICCKIH MPAKTHKYM 16 16 https://m.edS(])_E).ru/39859ef1
Wroro no pazgeny 16
Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHHUE
CucreMmatuzanys 1 00001eHe
71 aerrommocms, nproGperémoro np 15 Bumoress LIOK
’ https://m.edsoo.ru/39859ef1
u3ydeHnn kypca ¢uszuxu 10 — 11
KJIaCCOB
Htoro no pazgeny 15
Pe3epBHOE BpeMst 10 bubmmorexa TIOK
https://m.edsoo.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOI'PAMME

36




ITOYPOYHOE IIVTIAHUPOBAHHUE

10 KUJIACC
No KosnvecTBO 4acon Jata DJIeKTPOHHBbIE HU(PPOBbIE
R Tema ypoka KonTpoabnbie IIpakTudeckue o0pa3oBaTeJibHbIE
n/n Bcero U3YyYeHM S
padoThI padoThI pecypcbl
1 ®duszuka — pyHIaMeHTaIbHas 1 bubnmnoreka LIOK
HayKa O IIPUPOAE https://m.edsoo.ru/1beef346
Hayunsblii MeTO NO3HAHUSA U
2 Mel}“](t)II[BI Hccne;([)BaHHﬂ 1 Bubmuorexa [IOK
. https://m.edsoo.ru/3a7fde29
(bu3NUecKux sSBICHUMN
OKCIEPUMEHT U TEOPHUsI B
3 mpoliecce Mo3HAHUS IPUPO/IBI. 1 bubnmnoreka [{OK
HabGmroeHne u SKCiepuMeHT B https://m.edsoo.ru/34c49931
buznke
4 CriocoObI U3MEpEeHHUS 1 bubnmnorexa [{OK
(U3HYECKUX BETUYUH https://m.edsoo.ru/ca2def03
AOGCONIOTHAS U OTHOCUTENbHAS
5 H061f:pO€IIIIOHOCTI/I HZMe;ZHH; 1 bubmmorexa HOK
https://m.edsoo.ru/7f18fda3
(hUBUYECKUX BETUYUH
MonenupoBanue B pu3uKe.
Ponb 1 MecTo pusuku B
6 (hopMUPOBAaHUHU COBPEMEHHOM 1 bubmmoreka [IOK
Hay4YHOM KapTUHBI MUpPA, B https://m.edsoo.ru/eabbded1
MPAKTUYECKOU eI TEIbHOCTH
Joen
Mexannueckoe NBUKEHHUE.
Cucrema otcuera.
7 OTHOCHUTENBHOCTD 1 bubmmoreka [IOK

MEXaHUYECKOTO IBUKECHUS.
[Ipsimast u oOpaTHas 3amauu
MEXaHUKU

https://m.edsoo.ru/e9a52f02
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Pannyc-BexTop MareprnanbHON
TOYKH, €T0 IPOECKIUU HA OCH

butmmoreka [JOK

Ilepnon u wacrora.
LlenTpocTpeMUuTeEnbHOE U

8 KoopauHaT. TpaceKTopHsl. https://m.edsoo.ru/30a108a5
[lepememienne. Cxkopoctb. Ux
MPOEKIIMH Ha OCH KOOPAHHAT
PaBHOMEpHOE NpsIMOIMHENHOE

9 newkenue. ['papuyeckoe bubnuoteka [IOK
OTMCaHNE PAaBHOMEPHOTO https://m.edsoo0.ru/89ba7190
MPSIMOJIMHENHOTO IBUXKCHUS

10 CroxxeHue nepeMenieHuii u bubnmmoreka LIOK
ckopocteil. Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMmepHOe BIKEHUE.
MrHoBeHHass CKOPOCTb.

11 Yckopenue. HpﬂhI?IOHHHCﬁHOC bubnmorexa HOK

https://m.edsoo.ru/a99549a7

JIBUKEHHUE C MIOCTOSHHBIM
YCKOpPEHUEM
I'paduueckoe onucanue

12 Hgﬂgl)onnﬁeﬁﬁoro JIBUKEHUS C Bubmrorexa HOK

https://m.edsoo.ru/b7560bbf

MTOCTOSTHHBIM YCKOPEHHEM
CBoboaHoe majieHue.
Y ckopeHnue cBOOOTHOTO

13 MajJeHus. 3aBUCUMOCTh bubnmunoteka LIOK
KOOpPAMHAT, CKOPOCTH, https://m.edsoo.ru/f738109c¢
YCKOPEHHUS OT BPEMEHU U UX
rpaduxu
JIBukeHue Tena, OpolIeHHOro bubnunoreka [{OK

14
IO/ YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuneitHoe 1BUKEHHE.
JIBr>xeHue 1o OKVPY)KHOCTI/I. Bu6muorexa L[OK

15 VYri0Bas ¥ JIMHEWHAsA CKOPOCTb.

https://m.edsoo.ru/33196fbe
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MIOJTHOE YCKOPEHUE

KonTponsHas padora o teme

bubmnorexa LIOK

16 "Kunemaruka" https://m.edsoo.ru/1242f32¢
IIepBbiii 3akoH HproToHa.
NueprmanbHble CHCTEMBI

17 otcuéTa. [IpuHumn but6mmoreka [JOK
OTHOCUTENbHOCTH I ammnes. https://m.edsoo.ru/5a9e¢4a64
HeunepuuanbHbie cuCTeMbl
oTcuéra

nina. PaBHOIEHCTB '
18 CCH;; B?op(())f)? 2a§0Hy§:Il§TOHa. bubmmorexa [HOK
https://m.edsoo.ru/141d3837

Macca

19 BzaumoneinictBue ten. Tpernit bubnmmoteka LIOK
3akoH HrroToHa https://m.edsoo.ru/57dbas505

20 | Pomentuc sugan it mpomcmene Bumnotexa LIOK

https://m.edsoo.ru/bdf997fb

3akoHOB HrroToHa
3aKOH BCEMHUPHOTO TATOTCHHUSI.

71 OKBUBAJICHTHOCTh bubnuoreka [{JOK
IPaBUTALMOHHON U UHEPTHOU https://m.edsoo.ru/9aba2b0a
MacChl

2 Cuna TSKeCTH U yCKOPEHUE bubnuoreka [JOK
CBOOOIHOTO IMaCHU https://m.edso0o0.ru/22757126
JIBm>keHre HEOCCHBIX TS M UX

23 HUCKYCCTBEHHBIX CIIyTHUKOB. bubnmnoreka [JOK
IIepBast kocMuUYecKast CKOPOCTb. https://m.edsoo.ru/11abfa0a
3akonbl Keriepa

24 Cuna ynpyroctu. 3akoH ['yka. bubnuoreka [JOK
Bec tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. IIpupona u BUbI bu6motexa [IOK

25 CuJI TpeHus. /[BuxkeHue B https://m.edsoo.ru/1fa86499

YKUJIKOCTH U ra3e ¢ y4€TOM

https://m.edsoo.ru/2cb29676
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CHJIBI COMMPOTUBIICHUSA CPCbI

26 Hasnenue. ['uapocraTuyeckoe bubmnorexa LIOK
nasienue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOII0THO TBEPOE TEIIO.

HOCTyrIaTeJ'IBHoep II[/I bubmrorexa HOK
27 BpalllaTeJIbHOE JIBUKECHUE Bubmorexa TIOK
https://m.edsoo.ru/2b95d57e
TBEPJIOTO TeJa

3 MOMEHT CUJIBI OTHOCUTEIIBHO but6mmoreka [JOK
ocu Bpauienus. [linedo cuibl https://m.edsoo.ru/653d3459
CioxxeHue cuj, IPUI0KEHHbBIX
K TBepaoMy Teiny. Llen

29 TH)KCS:FHI/I Tgﬂa. gan(I)BHt{p bubmmorexa TIOK

https://m.edsoo.ru/9aa79a7d
paBHOBECHS TBEPAOTO Tea.
Busl paBHoBecust

bubmmoreka [JOK

30 Pemenne 3ana4 https://m.edsoo.ru/dclcaac(
KontponpHas pabota mmo Teme

31 "ﬂI/IHgMI/IKa. CI;aTHKa TBEPAOTO bubmorexa TIOK

" https://m.edsoo.ru/9f5a574¢
Tena
Nmnynsc MatepranbHON TOYKH,
CHUCTEMBI MaTEePUATBHBIX TOYCK.
32 entp macc CIfCTeMBI bubmmorexa OK
https://m.edsoo.ru/4bb8294b
MaTepHualbHbIX TOUEK. Teopema
0 JIB>KEHHUH IIEHTpa Macc
NMnynbce cuibl 1 UI3MEHEHHE

33 MMITyJIbCa TeNa. 3aKOH bubmotexa [IOK
COXPAHEHUS UMITYJIbCA. https://m.edsoo.ru/13f0a221
PeakTtuBHOEC nBM>KEHHE
MowmeHT umMmnyibca

34 MaTepUaIbHON TOYKH. bu6motexa [IOK

[IpencraBnenue 0 cCOXpaHEHUH
MOMEHTa UMIYJIbCa B

https://m.edsoo.ru/d6532eb9
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HCHTPAJIbHBIX ITOJISAX

35 Pemenne 3agau bubnmorexa HOK
https://m.edsoo.ru/f7706d63
Pabota cuibl Ha ManoMm U Ha

36 KOHEYHOM IE€PEMEIICHHH. bubnmnoreka LIOK
['padpuueckoe npencraBiacHue https://m.edsoo0.1u/913974c7
paboThI CUITbl. MOITHOCTH CHITBI
Kunernueckas sneprus.

37 Teopema 006 n3MeHeHUHU bubnmnoreka LIOK
KMHETUYECKON SHEPTUHU https://m.edsoo.ru/9a5e2e74
MaTepHabHON TOYKU
IloTennuaibpHEIE U

38 HEMOTEHIIUATLHBIE CUJIBI. bubnmnoreka [{OK
[ToreHumnanbHast SHEPrUs. https://m.edsoo.ru/554bafcc
BTropas kocmuueckas CKOpOCTh
TpeTbs KOCMUYECKasE CKOPOCTb.

CBs13b pabOTHI
HETMOTEHIIUAIBHBIX CHII C
39 I/IBMCHGHII/IIGM MEXaHUYECKOU bubmorexa TIOK
https://m.edsoo.ru/f57b4e01
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUSI MEXAaHUYECKON
SHEPTUu
Ympyrue u Heynpyrue

40 CTOJIKHOBEHUSI. Y DPaBHECHUE bubmmoreka [IOK
bepnyium s uneansHON https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
KonTponpsHas padora o teme

41 "3aKOI:I)—IBI COngHeHI/IH B bubmorexa HOK

B https://m.edsoo.ru/474e7c4a
MEXaHUKe
PazButue npencrasieHuit o BuGmuorexa IJOK
42 npupojie TermioTel. OCHOBHBIE

nonoxkernst MKT. Tuddyzus.

https://m.edsoo.ru/b0a4445f
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bpoyHOoBCKOE nBHKEHHE

Crpoenue razoo0pa3HbIX,
KHUJIKUX U TBEPJBIX Tell.

but6mmoreka [JOK

43 XapaKTepv’HBH)KeHHH 1 https://m.edsoo.ru/c44d02e2
B3aMOJCHCTBHS YaCTHUI]
BEIIIECTBA
Macca u pa3mepsl MOJIEKYT
44 (atomoB). KonmnuectBo bubnuoreka [IOK
BerecTBa. [locTostHHAA https://m.edsoo.ru/c5b72ab7
ABorajapo
45 Temneparypa. TermoBoe bubnmmoreka LIOK
paBHoBecue. [Ikana [enbcus https://m.edsoo.ru/0070d493
bubmmoreka [JOK
46 Pemenne sanay https://m.edsoo.ru/1531aba5
47 Wneanpablii ras. I'a3oBbIe bubnmmoreka LIOK
3aKOHBI https://m.edsoo.ru/1deb2367
48 YpaBuenue MeHneneeBa- bubnmmoteka LIOK
Knanelipona. Pemenue 3agau https://m.edsoo.ru/8d12c¢328
49 AOGcomoTHas TeMrieparypa. bubnmnoreka [JOK
3akoH JlanmpTOoHA https://m.edsoo.ru/14e02d1f
50 | ¢ nocsommmmmt xodmeemson BuGmorera LIOK
https://m.edsoo.ru/68878d51
BEIIIECTBA
51 | mmenvonescn v bummotexa LIOK
) ’ https://m.edsoo.ru/1344327b
n3o0xopa, uzobdapa
but6mmoreka [IOK
52 Ocnosroe ypasrenue MKT https://m.edsoo.ru/c8094721
but6mmoreka [IOK
>3 Pemenue sanas https://m.edsoo.ru/10265a05
54 CBs13b a0COJIOTHOM https://m.edsoo.ru/c38af875
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TEMIIEPATYPhI
TEPMOJUHAMUYECKON CUCTEMBI
CO CpeaHEN KHHETHYECKOU
SHEPTHEN MOCTYIATEIbHOIO
TEIJIOBOTO JBUKEHUS €€ YacCTHUI

O00011IEHIE U CUCTEMATH3AIIUSI

55 3HaHUM Mo Teme "OCHOBBI bubmmorexa OK
" https://m.edsoo.ru/09d12£d8
MKT
56 KontponpHas pabota mo teme bubnuoteka [{OK
"OcHoBsl MKT" https://m.edsoo.ru/13adad59
TepMmoanHamudeckas cucrema.
3ajaHue BHEUTHUX YCIOBUMA TSI
T/l cuctemsl. BHenHue u
57 BHYTPEHHUE ITapaMETPHI. bubnmnoreka LIOK
[Tapametpsr T/l cuctemsl kak https://m.edsoo.ru/5f8d38a3
CpeIHHE 3HAYCHHUS BEJIMYMH,
OIIMCHIBAIONINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
Hynesoe nauaio
TEPMOJANMHAMUKH.
58 Caf)Morﬁ)omBoanaﬂ penakcanus bubmorexa TIOK
https://m.edsoo.ru/8ec51210
TJI cuctemsl K TEILIOBOMY
PaBHOBECHIO
Mojenb uieaibHOTO ras3a B
59 Tepf/IO)I[I/IHfl[MI/IKe. VYcnoBus Bubmmorexa [JOK
9 https://m.edso00.ru/29355001
MIPUMEHHUMOCTH 3TON MOJENH
YpaBuenue MenneneeBa-
60 KﬁaneﬁpOHa " Blipaxceﬂne TUTSI bubmorexa HOK
N https://m.edsoo.ru/bal 178d0
BHYTPEHHEN SHEPTUH
BripaxeHnue 1ist BHyTpeHHEN Bubnmorexa [[OK
61 SHEPrUy OJHOATOMHOTO

NACAJIBHOTIO Ia3a.

https://m.edsoo.ru/ac5cacl5
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KBa3ucrarunueckue u
HECTaTUYECKHUE MPOIECCHI

DOnemeHTapHas paboTa B
TepMoaHAMUKe. Brruncienue

but6mmoreka [JOK

62 paboTHI 1o rpaduKy mporecca https://m.edsoo.ru/741d5738
Ha pV-auarpaMmme
Temnonepenaya kak cnocod
63 VW3MEHEHUs BHYTPEHHEN bubnmnoreka LIOK
sneprum T/] cucrtemsl 6e3 https://m.edsoo.ru/3d734561
COBEpIICHUS PaObOTHI
64 KonBek1iusi, TEMI00poOBOAHOCTb, bubnmmoreka LIOK
U3JIyYEHHUE https://m.edsoo.ru/157b54cd
KonmyecTBO TEMIOTHI.
g5 | Tt e Yot Buniorosa LOK
https://m.edsoo.ru/7ba67355
BEIIECTBA. Y AeJIbHAs TEIIOTa
CrOpaHusl TOILJIMBA
66 Pacuért xonuuecTBa TEIJIOTHI bu6mmoteka [IOK
MpH TEIUIonepeaaye https://m.edsoo.ru/1db5ad4e
67 | mponceos, Tiopwatnaron BuGworea LIOK
) https://m.edsoo.ru/d8098824
TEPMOJIUHAMUKU
KonngecTBo TemnoTsl u padora
63 KaK Mepbl U3MECHEHUS bubnmnoreka [JOK
BHyTpeHHel sHeprun T /] https://m.edsoo.ru/b047alcd
CHCTEMBI
Bropoli 3ak0H TEpMOAMHAMUKA
69 ig;;;f:;]zfgiligloueccw bubmorexa HOK
' https://m.edsoo.ru/c6f4f464
HeobpaTtumocTb npupoHbIX
MIPOIIECCOB
70 [IpyHUMIIBI AEUCTBUS TETUIIOBBIX but6mmoreka [JOK
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mamuH. KITJT

https://m.edsoo.ru/2e945513

71 MaxkcumansHoe 3HaucHne KI1/I. bubmnorexa LIOK
Huxn Kapno https://m.edsoo.ru/fe3857b9
bubmnorexa LIOK
2 Pemenue 3anas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCIIEKThI
HCIIOJIB30BAaHUS TEIIOBBIX
73 ﬂ;HS;IT;J;)eI; TeHJ'fOIJ::e brbmrorexa HOK
o https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPY KaroIIei
cpemabl
bubmmoreka [JOK
74 Pemenne 3anaq https://m.edsoo.ru/c8c70432
O06001IeHE ¥ CHCTEMATU3ALIHS
75 3HAHHUM TI0 TEME bubmmoteka [IOK
"Tepmonunamuka. TerioBbie https://m.edsoo.ru/28d62b3f
MaIlIuHb"
KourponbsHas paboTa 1o TeMe
76 "Tepl\IZO,[II/IHaMII/)IKa. TemnoBeie Bubmuorexa HOK
" https://m.edsoo.ru/1b6e26¢5
MaIllMHEI
[Tapoob6pa3oBanue u
77 KoHJeHcauus. Mcnapenue u bubmmoteka [IOK
KUTICHUE. Y JeJIbHAas TeIIoTa https://m.edsoo.ru/6f8e¢6777
napooOpa3oBaHUs
HacrllieHHbIe 1 HEHACKIIIIEHHBIE
napel. KauecTtBeHHas
3aBUCHMOCTD IJIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO Tapa Butmiorexa [OK
78 OT TEMIIEPATYPBI, UX

HE3aBUCUMOCTh OT 00BbEMa
HACBIIIICHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPhI
KUIICHHS OT JaBJICHHS B

https://m.edsoo.ru/f5¢17d02
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JKUIKOCTH

BnaxnocTs Bo3ayxa.

bubmnorexa LIOK

79 AOcooTHasE 1 OTHOCUTEIIbHAS https://m.edsoo.ru/30ebbb79
BII&YKHOCTh
bubmnorexa LIOK
80 | Pemenne sanas https://m.eds00.ru/18e95ff3
TBépmoe Teno.
31 Kpucrannuyeckue u amopdHbie bubnuoteka [IOK
Tena. AHU30TPOIHSI CBOWCTB https://m.edsoo.ru/20a88a03
KPUCTAJIJIOB
[InaBneHue u KpUCTAILIA3AIINS.
82 VnenabHas TGHJ’II(D)Ta HHaBJje:I/IH. bubnmorexa HOK
https://m.edsoo.ru/6ee91e9f
CyOnmmarus
Hedbopmaruu TBEPIOTO TENA.
’3 Pactspxenune u coxkatue. COBur. bubnmmoreka LIOK
Monayns FOnra. IIpegen https://m.edsoo.ru/dalaabl0
yOpyrux aepopmanuit
TermoBoe pacmnpeHue
34 KUJIKOCTEN U TBEPABIX TEIL. bu6mmoteka [IOK
AHTapMOHU3M TEIJIOBBIX https://m.edsoo.ru/7baSedf2
KoJIeOaHMI YaCTHUII BEIESCTBA
35 [IpeoGpazoBaHue 3HEPTHUH B bubnmnoreka LIOK
(ha30BBIX TIEpexo1ax https://m.edsoo.ru/97a0672f
bubmmoteka [IOK
86 YpaBHeHHE TeTUIOBOTO OajaHca https://m.edsoo.ru/ab1521fb
but6mmoreka [IOK
87 | Pewenne sazay https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKCHUE.
Kamunnsipaeie ssBieHus. ) Bubnmorexa [[OK
88 JlaBieHue 1oa UCKPUBIIEHHON

MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamaca

https://m.edsoo.ru/b42f1f97
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O06001IEHE ¥ CHCTEMATU3 AU

39 3HaHUM Mo Teme "ArperaTHblie bubnuoteka [IOK
coctostHUA BemecTBa. DazoBbie https://m.edsoo.ru/0b52575¢
nepexoipr"

o | ompnma oo e B LOK

" https://m.edsoo.ru/7dc2a739
BemecTBa. Ma3oBbIe MEPEXObI
DnekTpuszanus Tea u eé
MPOSIBJICHUS. DIICKTPHUICCKUI

91 3apsn. IBa BUaa 3JE€KTPUUECKUX bubnmmoreka LIOK
3apsnoB. [IpoBoaHuKH, https://m.edsoo.ru/1aff445f
TUAJICKTPUKH U
MTOJTYTIPOBOAHUKH

p | S ey B LOK

) https://m.edsoo.ru/f49afd24
ANEKTPUIECKOTO 3apsiia
93 | Tomommae st 3o Bumnotexa LIOK
' https://m.edsoo.ru/445b7746
Kynona
bubnunoreka LIOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
KTpudeckoe moie. Er
95 ,:Z?;-II‘;CTEI/IC Ii(;l Z)OerK;)gfI‘{eCI(ZI/Ie budmaorexa HOK
https://m.edsoo.ru/05c6bfal
3apsbl
Hanpsxéanocts
AIEKTPUYECKOTO MOJIS.
Hp06HH..H sapa. Jlumm bubnunoreka [{OK
96 HanpsLKEHHOCTH

QJICKTPHUICCKOTO ITOJIA.
OI[HOpOI[HOC QJICKTPHUICCKOC
I10JIC

https://m.edsoo.ru/3dac6957

47




IloTeHmaiIbHOCTE
AJIEKTPOCTATUYECKOTO TTOJIS.

but6mmoreka [JOK

7 PaznocThs nmoTeHIMaI0B U https://m.edsoo.ru/80021447
HaIpsDKeHHE
[TorennmaneHas sHEprus 3apsaa
08 B AJIEKTPOCTATHYECKOM IIO0JIE. bubnunoreka LIOK
Ilorenmman https://m.edsoo.ru/af5fa389
ANEKTPOCTATHUECKOTO MOJIS
CBs13b HaNPSHKEHHOCTH TIOJISL U Butmiorexa LIOK
99 PasHOCTH TMOTCHIMATOB V1A https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO TOJIS
100 [IpuHumn cynepno3unuu bubnmnoreka [{OK
ANEKTPUUYCCKUX TTOJICH https://m.edsoo.ru/Ocfed4abc
bubmmoreka [JOK
101 Pemerne sazas https://m.edsoo.ru/5a582263
[Tosie Toueunoro 3apsina. [lone Bu6muorexa LOK
102 PaBHOMEPHO 3apsUKeHHOH https://m.edsoo.ru/b297b5c3
cdepsl — )
[Tone paBHOMEPHO 3apSIHKEHHOTO
103 o o0béMy mapa. [one bubnunoreka LIOK
PaBHOMEPHO 3apsIKEHHOU https://m.edsoo.ru/f7a665ee
OECKOHEUHOU MIIOCKOCTH
104 EIIDC(I)(I?[‘(];I(I)I;?:TI/II/IEGCKOM rnoJjue bubmorexa TIOK
’ https://m.edsoo.ru/32405eab
YcnoBue paBHOBECHs 3aps 0B
105 §f§$§;Z§§§§;KH B Bubmorexa TIOK
https://m.edsoo.ru/060ebab5
ANEKTPOCTATUYECKOM T0JIE
Konpaencarop. D5ekTpoEMKOCTh Bubsorexa [IOK
106 KOHJIeHcaTopa. DJIEKTPOEMKOCTh https://m.edsoo.ru/845b4£73
IIJIOCKOTO KOHJIEHCAaTopa
107 [TapamienbHOE coeAMHEHUE bu6motexa [IOK
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KOHJICHCATOPOB

https://m.edsoo.ru/d11e8ce7

108 ITocnenoBaTenbHOE COCIMHEHUE bubmnorexa LIOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsyKeHHOTO bubnmnoreka LIOK
KOHJIeHcaTopa https://m.edsoo.ru/73a34f18
bubmnorexa LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
BIOKCHU SOKCHHOM
111 faCTI/IfIBI E Z?IEIOp(e)HH?)M Bubmorexa [IOK
https://m.edsoo.ru/8341d6ac
AIEKTPUICCKOM I10JIC
112 Pemenne 3agau
" " https://m.edso0.ru/5752603f
DJIEKTPUUYECKOE T10JIC
114 KontponpHas pabota mmo Teme bubnmnoreka [{OK
"Jnexrpudeckoe noie" https://m.edsoo.ru/cefe90e9
Cuna Toka. ITocTosSSHHBIN TOK.
115 Y cioBuUs CylecTBOBaHUS bubmmoreka [IOK
ITIOCTOSIHHOTO DJIEKTPUYECKOTO https://m.edsoo.ru/233311b5
TOKa
116 Hcrounuku Toka. Hanpspkenue bubnunoreka LIOK
u 2J1C https://m.edsoo.ru/0839al15
117 3akon Oma Jy1sl ydacTKa LEIH. bubnuoreka [{JOK
DJIEKTPUUYECKOE COMTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTH CONTPOTUBIICHUS
118 OJHOPOAHOIO IPOBOJIHUKA OT but6mmoreka [IOK
€ro JUIMHBI U IJI0Iaan https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CCUCHHUS
119 VY 1enpHOE CONPOTHUBIIEHUE bubnunoreka LIOK

BemiecTBa. Perienue 3amay

https://m.edsoo.ru/437f8300
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ITocnenoBaTensHOE,

but6mmoreka [JOK

120 T1apaJlICIbHOC, CMCIIAHHOC https://m.edsoo.ru/236f7e07
COCJIMHEHUE TIPOBOTHUKOB
21 | smexpmseen nenei, Mpasmna Bumorera LIOK
JICKTP H - paBil https://m.edsoo.ru/1794cf37
Kupxroga
bubmnorexa LIOK
122 Pemenue sanad https://m.edsoo.ru/3881b469
123 PaGora snexTpuueckoro Toxa. bubnmnoreka LIOK
3akoH JIxxoyns —Jlenua https://m.edsoo.ru/a3605¢c5c
bubmmoreka [JOK
124 Pemenne sanad https://m.edsoo.ru/6761bfOf
125 | rova. Tennomas mmsoors, Bu6mtorerca LIOK
) H ’ https://m.edsoo0.ru/99750a6f
BBIJIEIIsIEMast Ha PE3UCTOPE
bubmnorexa IIOK
126 Pemenne sana4 https://m.edsoo.ru/eb72fc24
127 3/1C u BHyTpeHHEE bubnunoreka LIOK
COIPOTHUBJICHUE UCTOYHUKA TOKA https://m.edsoo.ru/72d453af
12 (3aK0H OMav ))IJISI MOJIHOM § BuGmuorexa LIOK
SAMIHYTOR) STCKTPIHCCROn https://m.edsoo.ru/221f40fb
Lenu
bubnunoteka LIOK
129 Pemenue 3ajad https://m.edsoo.ru/3580b679
bubnmunoteka LIOK
130 MOIIHOCTS HCTOTHHKA TOKA https://m.edsoo.ru/a0ae51d8
but6mmoreka [IOK
131 Kopotkoe 3ambikanme https://m.edsoo.ru/546£5632
132 Konaencarop B nenu but6mmoreka [IOK
MMOCTOSTHHOTO TOKa https://m.edsoo.ru/35368f3e
133 Pemenue 3agau bubnuoteka [{OK
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https://m.edsoo.ru/4410cef0

Pemenne 3agay no teMme

134 "IIOCTOSIHHBIH 2NEKTPUUECKUI bubmmorexa IIOK
ToK" https://m.edsoo.ru/a7340a29
135 fﬁ?ffoilﬁ?ﬁag;zﬁecmﬁ bubmmorexa [IOK
ToK" https://m.edsoo.ru/744261b8
136 “Tocrommt snexrpucxai bubmorexa LIOK
ToK" https://m.edsoo.ru/eb5d4687
O06001IeHE ¥ CHCTEMATU3ALIHS
137 3HaHUM 1o Teme "[1oCTOSAHHBII bubmmorexa [TOK
. " https://m.edsoo.ru/bfd7a050
ANEKTPUUECKUN TOK
PR A — Bubmiorera LIOK
ToK" https://m.edsoo.ru/1885ddf1
DnekTpuyeckasi IpoBOJAUMOCTb
139 pA3JINYHBIX BEILIECTB. bubmmoreka [IOK
DJIEKTPUYECKUH TOK B https://m.edsoo.ru/da794295
MeTtaiiax. CBepXnpoBOIUMOCTb
DJIEKTPUYECKUH TOK B
140 pacTBOpax M pacruiaBax bubnuoreka [JOK
ANEKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/4b423491
Qdapajnes s dJIEKTPOJIN3a
141 DJIEKTPUYECKUI TOK B razax. bubmmoreka [IOK
IInasma https://m.eds00.ru/92d92f76
142 DNEKTPpUUYECKUI TOK B BAKYyMe. bubnumoreka [JOK
Bakyymabie mpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUUECKUI TOK B bubnuoreka [JOK
MOJIYIIPOBOAHHUKAX https://m.edsoo.ru/ab61c660
144 [TomynpoBOAHUKOBBIE TPHUOOPHI bubmorexa HOK

https://m.edso00.ru/83622200
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145

146

147

Pu3nyecKuil NPakKTUKYM 110
teme "M3mepeHue cuiibl TOKa U
HaIpsDKEHUS B 1IENH
MIOCTOSIHHOTO TOKa MPU MOMOIIHU
aHAJIOTOBBIX U U(POBBIX
U3MEPUTEIBHBIX TPHOOPOB" WITH
"3HaKOMCTBO ¢ U(POBOH
naboparopueit mo Gpusmke.
[Ipumepsr u3MepeHust
(hbU3UYECKUX BEITUYUH TIPU
MTOMOIIM KOMIBIOTEPHBIX
JaTYNKOB"

@u3nuecKuil NTPaKTUKYM 110
teme "M3yuenue
HEPaBHOMEPHOTO JIBH)KEHHUS C
LETIBIO OINPEICIICHUS
MTHOBEHHOM CKOPOCTH"

®u3nuecKuil NTPaKTUKYM 110
TeMe "M3MepeHne yCKOpeHUs
[IpY NPSAMOJIMHENHOM
PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM MJIOCKOCTH" WIIH
"NccnenoBaHue 3aBUCUMOCTH
IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBUKEHUU"

but6mmoreka [JOK
https://m.edsoo.ru/5643ea56

bubmmoreka [JOK
https://m.edsoo.ru/f6292f5f

bu6mmoteka [IOK
https://m.edso00.ru/6960b6ef

148

DU3NYECKUH ITPAKTUKYM 110
teMe "M3MepeHne yCKOpeHHs
cBOOOIHOrO TTajieHus" uin
"N3y4yeHue 1BUKEHUS Tena,
OpOILIEHHOTO TOPU3OHTAILHO"

but6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

PusznyecKuil NPakKTUKYM 110
teMe "M3yueHue NBUKEHHUS Tella
110 OKPY?KHOCTH C IIOCTOSIHHOM

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514
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150

10 MOJYJIIO CKOPOCTBIO" MIIH
"UccnenoBauue 3aBUCUMOCTH
nepuoia oopalieHus
KOHUYECKOTO MasiTHUKA OT €T0
rnapameTpoB"

@u3nyecKuil NPakTUKYM 110
teme "M3mepenue
PaBHOJICVCTBYIOIIEH CUIIBI ITPU
JBIKEHUH OpycKa IO
HAKJIOHHOM TJIOCKOCTH" HIIH
"IIpoBepka rumnoTes3bl o
HE3aBUCUMOCTU BPEMEHHU
JBIDKEHUs OpycKa 1o
HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSTHUE OT €T0
Mmacchl"”

bubmmoreka [JOK
https://m.edsoo.ru/0b34db&84

151

152

DOU3NYECKUI PAKTUKYM 10
teMe "HccnenoBanue
3aBUCHUMOCTH CUJI YIIPYTOCTH,
BO3HHUKAIOMINX B MPYXKUHE U
pPE3UHOBOM 00pasiie, OT UX
nedopmaruu" win "Usyuenue
JBUYKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO,
MEPEKUHYTON Yepe3 JETKUM
6J10K"

PuU3NYECKUN IMIPAKTUKYM 10
teMe "H3mepenue

KO3 PUIHEHTA TPEHUS 110
BEJIMYMHE YTIIOBOTO
Kod(ppuirenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBIDKEHUS OpycKa mo

bu6mmoteka [IOK
https://m.edsoo.ru/b55b81al

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607
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153

154

155

HAKJIOHHOM IIJIOCKOCTH C
nepeMeHHbIM K03 PHuIimeHTom
Tpenus" niam "N3yuenue
JIBUMKEHUS TPy3a Ha BAITy C
TpeHueM"

@u3nyecKuil NPakTUKYM 110
teme "MccnenoBanue yciaoBuid
paBHOBECHS TBEPIOTO Tena,
HMMEIOIIETO OCh BpalleHus" win
"KoHnctpynpoBanue
KPOHIITEMHOB U PaCU€T CUJI
yopyroctu" win "H3yuenne
YCTOMYMBOCTH TBEPAOTO TEIIA,
HMMEIOIIETO TIIoIaab Onophl"

®u3nyecKuil NPakKTUKYM 10
teme "M3mepenue uMmiyiabca
TeJIa 10 TOPMO3HOMY IyTH' WIIN
"N3mepenue cuisl TATH,
CKOPOCTH MOJIEIH
AIEKTPOMOOHUIISE 1 MOIITHOCTH
cuibl TArn" win "CpaBHeHne
M3MEHEHHUs UMITYJIbCa TeJa C
HMMITYJIbCOM CHJIBI" WIIH
"UccnenoBanue COXpaHEHUS
UMITyJIbCa MIPH YIIPYTOM
B3aUMOJICUCTBUH'" WIH
"N3MepeHne KNHETUYECKOM
SHEPTUU Tella 0 TOPMO3HOMY
nytu"

PuU3NYeCKUi MPAKTUKYM 110
teme "M3yuenue
M30TEPMHUECKOrO Ipolecca
(pexomMeHA0BaHO

bubmnorexa LIOK
https://m.edsoo.ru/4a04{4{7

bubmnorexa IIOK
https://m.edso00.ru/856fb28e

but6moreka [IOK
https://m.edsoo.ru/eOfe7e07
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WCIOJIb30BaHue U(PPOBOI
naboparopun)" unu "M3ydeHue
M30XOPHOrO mporecca’ uiun
"N3y4yeHune n300apHOro
nponecca" uinu "[Iposepka
ypaBHEHUS COCTOSAHUSA"

156

DU3UYECKUH IPAKTUKYM 10
teme "M3mepenue yaenbHou
TETUIOEMKOCTH" MU
"UccnenoBanue npoiecca
OCTBHIBAHMS BEIlECTBA" WIIH
"UccnenoBanue ainadaTHOTO
npouecca" win "NU3ydyenue
B3aMMOCBSI3U SHEPTUHU
MEXMOJIEKYISIPHOTO
B3aNMOJIEUCTBUS U
TEeMIIepaTypbl KUTICHUS
JKUakocreit"

bubmnorexa IJOK
https://m.edsoo.ru/2f2faa61

157

158

®u3nuecKuil NTPakKTUKyM MO
teme "M3yuenue
3aKOHOMEPHOCTEW UCTIapEHUS
xuakocten" winm "M3mepenne
yEJIbHOW TEIJIOTHI MJIABJICHUS
npaa" unu "M3yueHre cBOMCTB
HACBIIICHHBIX MMapOB" WIIH
"N3mepeHue abCcoMOTHOM
BJI&YKHOCTH BO3]lyXa U OLICHKA
MAacCChl IapOB B MOMEIIECHUH".
N3mepenue korpduimenta
MMOBEPXHOCTHOT'O HATSKEHUS
PuU3NYECKUN MIPAKTUKYM 10
teme "HaOmronenue
MIpEBpaIICHUs] SHEPTUU

bubnunoteka LIOK
https://m.edsoo.ru/6bla23b5

but6mmoreka [IOK
https://m.edsoo.ru/ec424377
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3apsKEHHOTO KOHAEHCATOpA B
SHEPTUIO U3TYICHUS
ceeroauona" wim "Mzyuenue
MPOTEKaHUS TOKA B IIEIH,
cojeprkaliel KoHIeHcaTop" Win
"Pacnipenenenue pa3HocTH
MOTEHIIUAJIOB (HAIPSHKEHUS )
MIPU TIOCJIEI0BATEILHOM
COCJIMHEHUHU KOHJIEHCATOPORB"

159

®u3nuecKuil NTPaKTUKYM 110
TteMe "UccnenoBanue
CMEIIAHHOTO COCTMHEHHS
pesucropoB" win "M3mepenue
YACIBHOT'O COMPOTUBJICHUS
MPOBOJIHUKOB" WJTH
"ccaenoBaHre 3aBUCUMOCTH
CHUJIBI TOKA OT HAIPSIKEHUS JIJIs
JIaMITbI HaKaJIUBaHUA"

bubmnorexa IIOK
https://m.edsoo.ru/2b179d98

160

®u3nuecKuil NTPakKTUKyM MO
teme "Habmonenue
anekTponusa" win "M3mepenue
3apsia OJHOBAJIEHTHOTO MOHA"
niu "HccnenoBanue
3aBUCUMOCTHU COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temriepatypsl’ wim "CHsiTne
BOJIbT-aMIIEPHOMN
XapaKkTEepUCTUKH nuoaa’

bubmmoreka [IOK
https://m.edsoo.ru/64b6e901

161

162

PesepBuriit ypok. O60011eHNEe U
cucTeMaTu3alus 3HaHUH 110
teMme "Knnemarnka"

PeseprubIit ypok. O0001ICHNE U
cucTeMaTu3alnus 3HaHUHU 110

bubnunoreka LIOK
https://m.edsoo.ru/ed017d93

but6moreka [IOK
https://m.edsoo.ru/3149956b
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teme "JImHammka"

PesepBHbIit ypok. O00061IeHNE U

bubmnorexa LIOK

163 CHCTG,I,VIaTmaHHﬂ SHAHMI TIO " https://m.edsoo.ru/0f9752ac
teme "CraTtuka TBEpAOTO Tea
PesepBubIit ypok. O0001IeHNE U
164 cucTeMaTH3alus 3HaHUI 110 but6mmoreka [JOK
TeMe "3aKOHbI COXpaHEHUS B https://m.edsoo.ru/6¢c0df9¢cc
MeXaHuKke"
PesepBubIit ypok. O0001IEHNE U
| S st B 10K
. https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKHUHETUYECKOM
Teopun"
PesepBusbiit ypok. O60011eHNE U
166 cUCTeEMAaTH3alMA 3HAHUHN T10 bubmnorexa IIOK
teMe "TepmonnHaMuka. https://m.edsoo.ru/Obcc77cl
TeroBbie MAIMHBL"
PesepBubIit ypok. O0001ICHNE U
167 CHUCTEMAaTH3alMs 3HAHUU 110 bubmmoreka [IOK
Teme "ArperatHble COCTOSIHUS https://m.edsoo.ru/59ca5c91
Bemecta. dazoBeie nepexoan”
PesepBurbiit ypok. O600611eH1Ee 1
168 CI/ICTIe)MaTI/Be}l]EHﬁ 3HaHI/II;IH o Bubmuorexa [JOK
" " https://m.edsoo.ru/f2381c0c
TeMe "DIIeKTPUIECKOEe MoJie
PeseprubIit ypok. O0001IeHNE U
169 CHUCTEMAaTH3alMs 3HAHUN 11O bubmoreka [IOK
teme "llocTosTHHBIN https://m.edsoo.ru/3caebdal
AIEKTPUYECKHUI TOK"
PesepBuriit ypok. O6001eHre u
170 cucTeEMaTH3alU 3HAHUHN 110 but6moreka [IOK

TeMe ""TOKM B pa3InyHbIX
cpenax”

https://m.edsoo.ru/cc7681d4
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

170

16
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11 KUIIACC

KoanuecTBO Yacos

DJIEeKTPOHHbIE HU(POBbIE

Ne Jara
/| TeMaypoka Beero  KoHTpoabmbie  TIpaxTmueckue S — o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
B3aumopaeicTBre NOCTOSHHBIX

1 MarHMTOB U IPOBOJAHHUKOB C 1 bubnmnoreka LIOK
TOKOM. MaruuTHoe 110JIe. https://m.edsoo.ru/487a8593
['mnoTe3za Ammnepa
BexTop MarHuTHON MHTYKITUH.

2 [IpuHun cynepnosuuun 1 bubnmnoreka [{OK
MarHUTHBIX oJjiel. JImaumn https://m.edsoo.ru/4clabccb
MarHUTHOW UHIYKIIUU

3 MarunuTtHoe 1oJje mMpOBOJHUKA 1 bubnmmoteka LIOK
¢ TokoM. OneIT OpcTena https://m.edsoo.ru/d35d5262

4 Cuiia AMmnepa, e€ HarpaBlICHHE 1 bubnmnorexa [{OK
U MOAYJb https://m.edsoo.ru/26d9c¢5ba

5 Pemrenue 3agau 1 Bubmorexa LIOK

https://m.edsoo.ru/a37a0c21

6 | onermpommepmenmre | 1 Bumnotexa LIOK

https://m.edsoo.ru/ad7718d7
npuOOpbI
Cuna JlopeHiia, eé
7 lswxenme sapsxeniof | BuGmnotexa LIOK
https://m.edsoo.ru/c97afaal
YaCTHUIIbI B OTHOPOJHOM
MardHUTHOM IIOJIE

8 Pemenue 3agau 1 bubmmorexa HOK

https://m.edsoo.ru/504e98c7

9 Pa6ota cumnsl Jlopenna 1 bubnunoreka [JOK
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https://m.edsoo.ru/d518be4b

bubmnorexa LIOK

10 Pemenne sanas https://m.edsoo.ru/93617bd9
| e o s e Buerra LOK
HAMATHETHKH ’ https://m.edsoo.ru/30ff9608
OCHOBHBIC CBOICTBA
12 (beppOMarHeTUKOB. bubnuoteka [IOK
[Tpumenenue https://m.edsoo.ru/0b58190a
beppoMarHeTUKoB
13 Perrenne 3agad mo reme bubnmmoteka LIOK
"MaruuTHOE moJje" https://m.edsoo.ru/5b55¢307
14 Perrenne 3agay mo reme bubnmmoreka LIOK
"MaruutHOE moJje" https://m.edsoo.ru/41c4ae8a
5 | e epomh B 10K
o https://m.edsoo.ru/b3efalcl
MarHUTHON MHIYKITUN
bubmnorexa IJOK
16 DAC nyKuHH https;//m.edsc])lo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHuTHOM bubnuoreka [JOK
naaykuuu dapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe anexrpuyeckoe bubnunoreka LIOK
nose. Toku dyko https://m.edsoo.ru/15abe140
19 OJ1C MHIYKIIMY B IBUKYIIUXCA bu6mmoteka [IOK
IIPOBOJTHUKAX https://m.edsoo.ru/0235cc02
bu6anoreka [IOK
20 Pemerme sazaq https://m.edS(])—E).ru/4dfda61 8
bu6anoreka [IOK
21 Hpasto Jlera https://m.edS(])—E).ru/bb022726
22 NunykrtuBHOCTH. KaTymika bubnnoreka [IOK
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WHAYKTHUBHOCTH B LICTIN
IIOCTOAHHOI'O TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykuuu. IC

bubmnorexa LIOK

23 CaMOMHAYKIINHT https://m.edsoo.ru/7ee60cal
Y ) https://m.edsoo.ru/b3c0adl1
DIIEKTPOMArHUTHOE T0JIE
but6mmoreka [JOK
25 Pemenne sana- https://m.edsoo.ru/88f69d2b
" " https://m.edsoo.ru/76484025
DIJIEKTpOANHAMUKA
27 KonTtponrsnas padota no teme bubnmnorexa [JOK
"JnexTpoauHaMuka https://m.edsoo.ru/8ae09b98
| Ko B 10K
A ) https://m.edsoo.ru/7c1db385
I"apmonnueckue koaebaHus
29 mmseenos omcare bumorexa LIOK
A . https://m.edsoo.ru/87ce9498
KOJIe0aTebHBIX JBUKESHUMA
DHEPreTUYECKoe ONMMCaHHUE.
BriBog nuHaMu4eckoro
30 ONMCAHUS TAPMOHUYECKHUX bubnuoreka [{JOK
KOJICOaHU U3 UX https://m.edsoo.ru/e3¢c99692
SHEPreTUYECKOr0 1
KHHEMATHYICCKOTO OIMCAHMS
. bubmoreka [IOK
3 AmmTysia 1 dasa koneGanmi https://m.edsoo.ru/7a0c439a
3 [lepron u yacToTta KoIebaHUH. bu6motexa [IOK

[Teproa MasbIx cBOOOTHBIX

https://m.edsoo.ru/e0399319

61




KOJICOAHUM MaTeMaTHYECKOTO
MasTHHKA. [leprnoa cBoOOTHBIX
KosieO0aHU PYKUHHOTO
MasiTHHKa

3aTyxaroliue KoyjeOaHus.

33 BrIHYKIIEHHBIE KOJIEOaHUS Buomaorexa [HOK
YA ) https://m.edsoo.ru/72e93d09
Peszonanc
bubmnorexa LIOK
34 ABTOKONICOAMHA https:/m.edsoo.ru/6add2644
bubmnorexa IIOK
35 Pemenne 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
36 Y&Zﬁéili%iiiﬁiﬁi%aﬂnﬁ B Bubmorexa [IOK
" https://m.edsoo.ru/8ef587be
MY3BbIKQTHHBIX HHCTPYMEHTAX
" " https://m.edsoo.ru/eb84182f
Mexannuyeckue KoiaeOaHus
38 I?:Jf;(g:gr; rliﬁizngenLHblﬁ Bubmiorexa HOK
) https://m.edsoo.ru/d4adabde
KOHTY]
®opmyna Tomcona. CBs3b
39 ilc\)dlf H?;zjfé 3:IZH§;HJH/IT on Bubmorexa LIOK
! p YA https:/m.eds00.ru/093f9af 1
CHJIBI TOKA B KOJI€OATEIILHOM
KOHTYpE
0| s otmemont BuGmorexa LIOK
: https://m.edsoo.ru/d1e2d543
KOHTYpE
A1 3aryxatolue bubnunoreka LIOK

QJICKTPOMArHuTHBIC KoJIeOaHMSI.

https://m.edsoo.ru/5e668619
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BrinyxneHHbIe
3JIEKTPOMArHUTHbIE KOJIeOaHMsI

Ilepemennslit TOK. Pe3uctop n

but6mmoreka [JOK

42 KOH/ICHCATOP B CITH https://m.edso0.ru/84836152
MEPEMEHHOT0 TOKa
43 Kary1ika UHIyKTHBHOCTH B bubnuoteka [{OK
eI NEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
A4 3akon OMa JJ1s1 SJIEKTPUYECKOM but6mmoreka [JOK
LENU NEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOonTHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE bubnmmoteka LIOK
45
3HAYEHHUE CHIIBI TOKA U https://m.edsoo.ru/1cacbcdc
HaIPSKEHUS
16 Pe3onanc B asekTpudeckomn bubnmnoreka LIOK
enu https://m.edsoo.ru/087506df
bubmnorexa IIOK
47 Pemenne sanad https://m.edsoo.ru/al 6836a4
NneansHbIil Tpanchopmarop.
48 [IpousBoacTBo, nepenaya u bubnmnoreka [JOK
MOTpeOIECHNE AIMEKTPUICCKON https://m.edsoo.ru/f97418ae
SHEPTUH
DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE
49 anektposHepruu. Kynbtypa bubnuoreka [JOK
HCIIOJIb30BaHUS https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B
MOBCETHEBHON KU3HHA
bubnunoreka LIOK
>0 Pemerye sanad https://m.edsoo.ru/ee6677ed
51 Pemrenue 3agau bubnunoreka LIOK

63




https://m.edsoo.ru/7cab59f8

O000I11IEHNE U CUCTEMATH3AIIUS

59 3HAHHUM 110 TEME bu6mmoteka [JOK
"NeKTpOMarHUTHBIE https://m.edsoo.ru/401024a9
KojeOaHus"

P P https://m.edsoo.ru/a58e109f
MEXaHNYECKUX BOJIH
54 CBolicTBa MEXaHUYECKUX BOJH Bubmorexa [IOK
https://m.edsoo.ru/d9ae1000
bubmmoreka [JOK
>3 3ByK. XapakTepuCTHKU 3ByKa https://m.edsoo.ru/138b6109
6 | Iy BuGmorera LIOK
M ‘P https://m.edsoo.ru/7380038f
OKPY’KaFOIICH CpeIbl
bubmnorexa IIOK
>7 Pemenue 3anas https:/m.edsoo.ru/cfd918bf
55| Homprorote sempommramrisix BuGmorera LIOK
v P https://m.edsoo.ru/714e5dbl
BOJIH
| T Buniorsa LOK
) https://m.edsoo.ru/d01b818c
AIIEKTPOMArHUTHBIX BOJTH
[ITkana 351eKTPOMArHUTHBIX

60 BOJH. [Ipumenenune bubnmnoreka LIOK
AIEKTPOMArHUTHBIX BOJIH B https://m.edsoo.ru/49be1{9e
TEXHUKE U OBITY
[IpuHIIUIIBI PATHOCBSI3H U Bubsmorexa LIOK

61 TeseBuAeHuA. Pagmonokanms.

DNEeKTPOMArHUTHOE

https://m.edso00.ru/9f96f 118
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3arpsAi3HEHUE OKPYIKAIOIIEH
cpelsl

62 KonTponbHas padora no teme bubnunoreka LIOK
"Kosnebauus v BOJTHBI" https://m.edsoo.ru/4£7985a0
63 Caer. 3aK0H NPSIMOJIMHEITHOTO bubnuoreka [IOK
pacnpoCcTpaHeHUs CBETa https://m.edsoo0.1u/f9566406
Pewenne 3anau Ha
64 MPUMEHEHHE 3aKOHA bubnuoteka [IOK
IPSIMOJIMHENHOTO https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHs CBETa
gy | o e Do B 10K
' https://m.edsoo.ru/a005d2bb
3epKaJio
[IpenomiieHne cBera.
AOCOIIOTHBIN U
o | et o B 10K
’ https://m.edsoo.ru/bc2e55¢cd
BHYTpPEHHEE OTPaKCHHUE.
[IpenenbHbIi yroa noJHOro
BHYTPEHHET0 OTpakKeHUsI
Pemenue 3anau Ha
67 IIPUMEHEHUE 3aKOHOB bubnmnoreka [JOK
OTPAKEHHUSI U MPEITOMIICHUS https://m.edsoo.ru/49d830a9
CBETa
68 ;Ei[nne}fl)i:;l{ ]Z:eiThéeﬁomHHﬁ bubmmorexa [TOK
) https://m.edsoo.ru/d8elc3be
cocTaB Oenoro ceta. [[Ber
69 JInn3sl. @OKYCHOE pacCTOSHUE bu6motexa [IOK
Y ONITUYECKAsl CUJIa JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenue n3obpaxeHuii B bu6motexa [IOK

JINH3aX U UX CUCTCMaX.

https://m.edsoo.ru/bb53b1d5
65




VYBennueHue JINH3bI

Pemenue 3anau Ha moctpoeHue

71 W300paKEHUI, TOJIYYAEMBIX C Bubmorexa [IOK
p ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIBIO JINH3
72 I'nma3 xak onTu4deckas cucrema bubmiorexa LHOK
https://m.edsoo.ru/ecd480a2
| Do e T e 10K
P . https://m.edsoo.ru/cd174al0
F€OMETPUUECKON ONTUKHU
74 CKopoCTh CBETa U METO/IBI €€ bubmmoreka [JOK
M3MEPEHUS https://m.edsoo.ru/f32aab06
bubmmoreka [JOK
75 Aucniepens ceera https://m.edsoo.ru/lelb6ccbe
bubmmoreka [JOK
76 Murepdepenuus ceera https://m.edsoo.ru/5fc0c638
| Ao o B LOK
A https://m.edsoo.ru/c6416d48
MaKCUMYMOB U MUHUMYMOB
bubnmunoteka LIOK
8 Pemenue 3agas https://m.edsoo.ru/3061de2b
bubnunoteka LIOK
L Ipumenenue nurephepeniym https://m.edsoo.ru/668edbc8
bubnmunoteka LIOK
80 Jlngpazs ceera https://m.edsoo.ru/12ed04b5
o | Db ek, B 10K
A https://m.edso0.ru/f998d964
MaKCUMYMOB
but6mmoreka [IOK
82 Pemenue sanay https://m.edsoo.ru/d58c411a
83 ITonnepeyHOCTh CBETOBBIX BOJIH. bubnuoteka [{OK
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[Tonspuzanus csera

https://m.edso00.ru/e9890fe9

84 Pemenue 3amau bubnmorexa HOK
https://m.edsoo.ru/c56¢8158
85 CBeTOBBIC SIBJICHUS B PUPOJIC bubnmorexa HOK
https://m.edsoo.ru/0b36363d
36 O0o0061mIeHre B cUCTeMaTH3aIHs bu6mmoteka [JOK
3HaHui mo teme "Onrtuka' https://m.edsoo.ru/8a14748b
]7 KonTponbHas pabora no teme bubnunoreka LIOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHu1Ibl MPUMEHUMOCTH
38 KJIaCCUUECKON MEXaHHUKH. bubmnorexa IIOK
3aKOHBI AJICKTPOAMHAMUKH U https://m.edsoo.ru/c9bd77cb
MIPUHITATI OTHOCUTEIILHOCTH
89 IlocTynatel cienuanbHOM bubnmmoreka LIOK
TEOPUU OTHOCUTEILHOCTHU https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BpEMEHHOM
uHTepsai. [IpeodpazoBanus
Jlopenua. YcinoBue
90 MPUYUHHOCTH. bubnmnoreka [JOK
OTHOCHUTENTHLHOCTh https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH.
3aMeIJIeHHEe BPEMEHU U
COKpAIICHUE JITUHBI
91 DHEprusi 1 UMIYJIbC bubnuoreka [JOK
PEIATUBUCTCKON YaCTUIIbI https://m.edsoo.ru/853ab64fc
52 | memymeon pemmmROTeROE Bumnorexa LIOK
https://m.edsoo.ru/b6258ffa
YacTHIbl. DHEPIUs MOKOs
93 PaBHOBecHOE TEILIOBOE bu6nunoreka LIOK

U3JIy4eHUE

https://m.edsoo.ru/f54035a5
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bubnunoreka LIOK

94 3axon cuemenns BuHa https://m.edsoo.ru/1c5ff752
95 I'umoresa M. Ilimanka o bubmnorexa LIOK
kBaHTax. POTOHEI https://m.edsoo.ru/a5ffa218
bubmnorexa LIOK
96 JHEPIHA ¥ MMIYILC (QOTOHA https://m.edsoo.ru/7fb307ec
®orosrddekt. OnbiTol A. T Bubsorexa [IOK
97 CroneroBa. 3aKOHBI
https://m.edsoo.ru/8c68e5b9
dboTtoaddekra
gy | S Sesmius o BuGaionsa LOK
" ’ https://m.edsoo.ru/01ef4556
rpanuma” gorosddexra
99 Hasnenue ceeta. OnbiThl I1. H. bubmmoreka [JOK
JleGeneBa https://m.edso0.ru/64b4f966
. bubmmoreka [JOK
100 BosHOBEIC CBOHCTBA HacTHLL https://m.edsoo.ru/f59cfcec
Bonnsr ne bpouns. nuna
101 BOJIHBI J1e bpoins u pasmepsl bubnunoreka LIOK
00J1aCTH JIOKAIU3aluU https://m.edsoo.ru/5df8bafl
JIBUKYIIEUCS YaCTHULIbI
102 KopnyckynsipHO-BOIHOBOM bubnmnoreka [JOK
Jlyajav3m https://m.edsoo.ru/8ccab62a
103 Judpaxius 2JIeKTPOHOB HA bubnmnoreka [JOK
KpUCTaJIJIax https://m.edsoo.ru/30dbal8c
Crnenuduka n3MEpeHHi B
104 Mukpomupe. COOTHOLIEHUS bu6motexa [IOK
HEOIpeIeTEHHOCTEN https://m.edsoo.ru/65783dec
['eitzenbepra
105 Pemenue rpaguueckux 3anay Bubmmorexa TIOK

https://m.edsoo.ru/e70195bd
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bubnunoreka LIOK

106 Pemenne pacuCTHEIX 32714 https://m.edsoo.ru/ee9b3182
KonTponsHas pabdora o
107 temam: "OcHoBel CTO", but6mmoreka [JOK
"KopnyckynsipHO-BOJTHOBOM https://m.edsoo.ru/c3de891a
Tyanu3m"
BITHI 110 U BaHU
108 SFPOCHHHOaTS;J;eIl[_i)H:HG;;)pHaﬂ bubmmorexa OK
) https://m.edsoo.ru/312b750a
Mozenb atoma Pesepdhopaa
bubmnorexa IIOK
109 Hocrynatsr bopa https://m.edsoo.ru/404dfa9a
110 | ypoumeit smepma aros Bumiorera LIOK
https://m.edsoo.ru/ctf74bl1a
BOJZIOpOA
111 CnoHTaHHOE U BRIHYXXJICHHOE bubnmmoreka LIOK
W3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢c
bubmmoreka [JOK
112 Hasep https://m.edsoo.ru/2288a0c4
Hyxknonnas mozens siapa
13 I'eitzenbepra-Banenko. 3aps bubmmoreka [JOK
Y MAacCOBOE YMUCJIO siApa. https://m.edsoo.ru/34adaSde
H3ortomnesl. PagnoakTHBHOCTH
3aKOH paIMOAKTUBHOTO
pacnazaa. CoiicTBa
114 MOHU3UPYIOLIETO U3JTYUYECHUS. bubmmoreka [IOK
BnusiHne paainoakTHBHOCTH HA https://m.edsoo.ru/aab98bef
JKVUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprus CBsI3U HYKJIOHOB B
115 anpe. Snepusie cuibl. Jledext bubmmorexa [TOK

Macchl siapa. SnepHeie

https://m.edsoo.ru/ff1758d0

69




peakuuu. SnepHsle peakTophl.
[Tpobaemsl ynpaBisieMoro
TEPMOSAIEPHOIO CUHTE3A.
OKOJIOTUYECKUE ACTIEKTHI
Pa3BUTHSL SIIEPHON SHEPTETUKU

Meroap! peructpanuu u
MCCJIEIOBAHUS DJIEMEHTAPHBIX
gacTul. OyHIaMEHTalIbHbIE
B3aUMOJICUCTBUS. baproHbl,

bubmnorexa LIOK

116 ME30HBI U JICITOHBI. https://m.edsoo.ru/l1ac08aSb
[IpencraBienue o
CranpgaptHoi moaenu. KBapk-
TJIFOOHHAs! MOJENb aIPOHOB
du3uka 3a npeaenaMmu
CrangaptHoi Mmojenu. TémHas
117 MaTe;[I/UI: u TéMHai SHEPrus. bubmmorexa TOK
% https://m.edsoo.ru/c026fd37
EnuncTBO mzmueckoi
KapTUHBI MUpa
118 DTanbl pa3BUTUSI ACTPOHOMHUH. bubnmnoreka [JOK
3Ha4YeHUE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[IpumeHnMOCTh 3aKOHOB
bu3uku 17151 00BICHEHUS
119 IIPUPOBI KOCMUYECKHUX bubnmnoreka LIOK
00BEeKTOB. MeToabI https://m.edsoo.ru/39c44028
ACTPOHOMMYECKUX
HCCIIEIOBAHU I
CoBpeMeHHbIE ONTUYECKUE
120 TeJ'ICpCKOHBI PaguOTENIECKOIBI Bubmorexa TIOK
’ ’ https://m.edsoo.ru/4877aale
BHEaTMOC(epHas aCTpOHOMHUS
121 Bup 3Bé3mHOrO0 HebA. but6mmoreka [IOK

Co3zBe3nus, sipKue 3BE3/1bI,

https://m.edsoo.ru/aac588eb
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IIJIaHCThI, UX BUIUMOC
JBHXKXCHHUC

Comnueunas cuctema. Coitaile.
CoJsiHeUYHass aKTUBHOCTb.

but6mmoreka [JOK

122 HcTtounuk sHeprun CosiHua u https://m.edsoo.ru/22748eb4
3BE3]1
3BE3bI, X OCHOBHEIC

123 XapaKkTEepUCTUKU. /[narpamma bubnmnoreka LIOK
"CeKTpaJibHBIA KJ1acc — https://m.edsoo.ru/42169944
CBETUMOCTD"

124 3Be3bI IJIaBHOU bubnmmoreka LIOK
[IOCJIE0BATEILHOCTH https://m.edsoo.ru/b3cb766¢
BHyTpenHee ctpoeHue 3BE3 .

Buniorosa LOK

N https://m.edsoo.ru/d09da494
CounHua 1 3BE371. DTallbl )KU3HU
3BE3N
Mneunsiii [IyTe — Hama

126 l'anaktuka. Tunsl ragakTuk. bubmmoreka [IOK
YépHble AbIpbI B siApax https://m.edsoo.ru/7cd10a0a
rajJakTHK
Bcenennas. Pacipenue

127 Bcenennoii. 3akon Xa06:a. bubnuoreka [{JOK
Teopust bosboro B3phIBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe nzinyuenue

128 MacmrabHas CTpyKTypa bu6motexa [IOK
Bceenennoi. Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnbie mpobiemMsbr bubnumoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe

130 Du3nyecKuil IPaKTUKYM I10 bu6motexa [IOK

teMe "UcciaenoBanue

https://m.edsoo.ru/67361aef
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MarHUTHOTO MOJIST TOCTOSTHHBIX
marauToB" win "MccnenoBanue
CBOICTB (peppOMarHeTUKoB"
mwm "MccaenoBanue 1eHCTBUS
IIOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"

131

132

133

134

PU3NYECKUH MPAKTUKYM 10
teme "M3mepenue cuiibl
Awmrnepa" nim "U3yuenue
3aBUCHUMOCTHU CUJIBI AMIiepa OT
cuiibl Toka" uinn "OnpeneneHue
MarHUTHOM UHAYKIIMU Ha
OCHOBE U3MEPEHHUSI CHIIBI
Awmmepa"

@u3nYecKuil IPAKTUKYM I10
teMe "UccienoBanue IBJIEHUSA
AJIEKTPOMArHUTHON MHAYKIIUN"
nnu "OnpeneneHne MHIYKINU
BUXPEBOIO0 MarHUTHOIO Mo

®u3nYecKuil IPAKTUKYM I10
teMe "HccnenoBanue sIBICHUS
camonHnykuuu" uim "Coopka
MOJIETH 3JIEKTPOMArHUTHOTO
reseparopa"

®u3nYecKuil IPAKTUKYM I10
teme "M3mepenue nepuona
CBOOOHBIX KOJIEOAHUH
HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB'"

bubmnorexa IJOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bubmmoreka [IOK
https://m.edsoo.ru/b8fb6391

but6mmoreka [IOK
https://m.edsoo.ru/5d159d35

135

Ou3nyecKuil IPAKTUKYM I10
teme "[IpeobpazoBanue

bubnunoreka LIOK
https://m.edsoo.ru/a28026bd
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SHEPIrUH B IPY>KUHHOM
MasaTHuke"

136

@u3n4eCcKUil IPAKTUKYM I10
teMme "UcciaenoBanue
NEPEMEHHOI0 TOKA Yepes
NOCJIEZIOBATEIBHO
COEIMHEHHBIE KOH/IEHCATOP,
KaTyIIKY U PE3UCTOp" WK
"UccnenoBanue paboThl
HMCTOYHHKOB CBETA B IIEMTH
MepeMeHHOro Toka"

bubmnorexa LIOK
https://m.edso00.ru/89dc2d90

137

@u3nYecKUil TPAKTUKYM I10
TeMe "M3yueHue napaMmeTpoB
3BYKOBOM BOJIHBI"

bubmmoreka [JOK
https://m.edsoo.ru/b100661a

138

PuU3N4YECKUN IPAKTUKYM I10
teMe "M3mepeHue nokasaTess
MPETOMIIEHHUS CTEKIIA" WIIH
"TTony4yenne n3o0pakeHus B
CHUCTEME U3 IUIOCKOTO 3epKajia
Y JIUH3BI"

bubmnorexa IIOK
https://m.edsoo.ru/42569eal

139

Pu3N4YeCKU MPAKTUKYM I10
teMe "HccnenoBanue
3aBUCUMOCTHU (DOKYCHOTO
paccTosiHUs OT BellecTBa (Ha
puMepe KUAKUX JIUH3)" UIn
"Usmepenue HokycHOro
PACCTOSIHUSL PACCEUBAIOLIUX
uH3"

bubnmunoteka LIOK
https://m.edsoo.ru/b879fb3f

140

Ou3nyecKuil IPAKTUKYM I10
teMme "HaOmronenne
mudpakiuu, HHTephepeHIud 1

bubnunoreka LIOK
https://m.edsoo.ru/8b7ac737
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noJisipu3auuu ceera'

141

142

@u3n4ecKUil IPAKTUKYM I10
teme "OnpezeneHrne uMIyJibca
Y SHEPTUU PEISITUBUCTCKUX
yactull (1o gororpapusam
TPEKOB 3apsKEHHBIX YaCTHUII B
MarHuTHOM T1oJie)"

Pu3n4ecKuil IPAKTUKYM I10
teme "M3mepenue nocTostHHOM
[Inanka Ha OCHOBE
uccnengoanus Gororpdexra”
niu "HccnenoBanue
3aBUCHUMOCTH CUJIBI TOKA Yepes
CBETOJIMO] OT HAMPSHKEHUS "

but6mmoreka [JOK
https://m.edsoo.ru/63756¢47

bubmnorexa IIOK
https://m.edsoo.ru/eb916£82

143

PuU3N4YECKUN IPAKTUKYM I10
teme "MccnenoBanue crnekrpa
Pa3peKEHHOr0 aTOMapHOIO
BOZIOPOZA U U3MEpPEHUE
noctosiHHo# Punbepra”

bubmnorexa IIOK
https://m.edsoo.ru/ec651eb8

144

PuU3N4YECKU MIPAKTUKYM I10
teme "UcciaenoBanue
paaroakTUBHOTO (poHa ¢
HCIIOJIb30BAHUEM JI03UMeETpa”
unu "M3ydeHue noriomeHus
OeTa-yacTuil amoOMUHUEM"

bu6mmoteka [IOK
https://m.edsoo.ru/c3dabebe

145

PuU3N4YECKU MPAKTUKYM I10
teme "Habmonenus 38E31HOTO
Heba HEBOOPYKEHHBIM I1a30M
C UCIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPUII0KEHUI
JUTSI OTpeieTICHUS TIOJI0KEHUS

but6mmoreka [IOK
https://m.edsoo.ru/1072021e
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HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usa CeBepHOro
NOJIyIIapHs U sIpKUE 3BE3b1"
niu "HaOnro1eHus B TEJIECKOII
JIyHBbl, IUTaHET, TYMAHHOCTEU U
3BE3HBIX CKOIUICHUI"

O000I11IIEHNE U CUCTEMATHU3AIIUS
3HaHuil. Ponb pusuku u
aCTPOHOMHH B SKOHOMHUYECKOM,

bubmnorexa IJOK

146 TEXHOJIOTUYECKOM, COITHaJILHOM https://m.edsoo.ru/ad6ddeed
U 3THYECKOM chepax
JIeSITEILHOCTH YEJIOBEKA
O000111eHE U CHCTEMATH3 AN
147 3HaHu#. Posib 1 MmecTo Pu3nku bubnuoreka [HJOK
1 ACTPOHOMHH B COBPEMEHHOMN https://m.edsoo.ru/18f1917¢
HAay9YHOU KapTHHE MHUpPA
O0001IeHNE ¥ CUCTEMATU3ALHS
3HaHuii. Ponb puznaeckoit
Teopuu B (GOPMHUPOBAHUU
npejcTaBieHui o Gpusndeckon Bubmorexa [IOK
148 éﬁ;iiiigpiagfgig MHpa B https://m.edsoo.ru/e7d400f4
00111eM psITy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJICTABIICHUN O MPUPOJE
149 O0001IeHE ¥ CUCTEMATU3ALIHS bubnunoreka LIOK
3HaHui o teMme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O0001IeHE ¥ CUCTEMATU3ALNS bubnunoreka LIOK
3HaHui mo teMme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0001IeHNE ¥ CUCTEMATU3ALINS bubnmunoreka LIOK
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3HaHu# o teme "JlmHamuka"

https://m.edsoo.ru/2dfbafc5

O000I11IEHNE U CUCTEMATH3AIIUS

bubmnorexa LIOK

152 3ganui o reMe "CraTtuka
" https://m.edsoo.ru/3cca482¢
TBEPJIOTO Tea
O0001IeHNE U CUCTEMAaTU3aLUS
153 3HaHHHI>:II 1o TeMe "3aKOHBI : brbmrorexa HOK
" https://m.edsoo.ru/32a4d1a0
COXpaHEHHUs B MEXaHUKE
O000I11IEHNE U CUCTEMATH3AIIUS
3HaHuH 110 TeMe "OCHOBEI bubmnorexa LIOK
154 o
MOJICKYJISIPHO-KHHETHIECKOM https://m.edsoo.ru/ed440ca8
teopun"”
O0001IeHNE U CUCTEMATU3ALUS
155 3HAHMUH T10 TeMe bubmmoreka [JOK
"Tepmonunamuka. TerioBbie https://m.edsoo.ru/c63f7c10
MaluHb!"
O0001IeHNE U CUCTEMATU3ALHS
156 3HaHUU 10 TeMe "ArperaTHele bubnmnoreka LIOK
cocTosHud BelecTBa. Pa3oBrie https://m.edsoo.ru/1d36b5b1
nepexo/nl"
O0001IeHNE U CUCTEMATU3aLUS
157 ’;:HaHI/IIIIZI 10 TEME : Bubmorexa HOK
" " https://m.edsoo.ru/3bf0def9
DJIEKTPUUECKOE TT0JIe
O0001IeHE U CUCTEMATU3ALHS
158 ’;:HaHI/IL;II 10 TEME "HOCTOﬂHHIIfHZ Bubmorexa LIOK
. " https://m.edsoo.ru/71453ee6
ANEKTPUIECKUN TOK
O0001IeHE ¥ CUCTEMATU3ALNS
159 3HaHI/IHI7-: o teMe "Toku B : bubmmorexa LIOK
" https://m.edsoo.ru/3d40077a
pa3IUYHBIX cpeaax
O0001IeHNE U CUCTEMATU3ALUS
HVI " " but6mmoreka [IOK
160 3HaHUU 1o TeMe "MarauTHoe

moJe"

https://m.edsoo.ru/3b4c0bae
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PeszepBHbiit ypok. O0061IeHNE
U cHCTEeMaTH3all¥sl 3HAHUH 110

but6mmoreka [JOK

1ol TeMe "DIeKTpOMarHuTHas https://m.edsoo.ru/053e2248
UHIyKIUs"
PesepBHrIit ypok. O006ICHNE
162 1 CUCTEeMAaTH3allMs 3HaHUH 10 bubmnorexa LIOK
TeMe "MexaHudeckue https://m.edsoo.ru/d6310bfd
KoJieOanus"
PesepBHbIil ypok. O000mICHHE
163 M cUCTEMAaTH3aIns 3HaHUHU 110 bubnmmoreka LIOK
TeMe "DIeKTpOMarHuTHbIE https://m.edsoo.ru/5e2bb83d
KoJieOanms"
PesepBubiit ypok. O0001IeHNE
164 1 CHCTeMaTH3allMs 3HaHUH 110 bubmnorexa IIOK
TeMme "MexaHn4yecKue u https://m.edsoo.ru/96a7a2dd
AIEKTPOMArHUTHBIE BOJIHBI"
o | mocpnmt o ot B LOK
" " https://m.edsoo.ru/52ad 1603
teMme "OnTuka
PesepBHBIH ypoK. O606HJ;SHI/IC Bubmorexa [OK
166 U CUCTEMATHU3alMs 3HAHUHU 110
" " https://m.edsoo.ru/5bec1c65
teme "OcHoBbl CTO
PesepBubIit ypok. O0001mIeHNE
167 Y CUCTEMaTHU3alMsl 3HAaHUM 110 bubmmoreka [IOK
teme "KopnyckymnsipHo- https://m.edsoo.ru/f7¢59d38
BOJIHOBOM J1yanu3m"
168 | onremarmt s 10 Bubmaorera LIOK
" " https://m.edsoo.ru/1f511654
teme "dusuka aroma
169 PesepBHrbiit ypok. O600111eHNE bubnnoreka [{OK

U cucreMarTtusanusa 3HAHUH 110

https://m.edsoo.ru/905c5ce0
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Teme "®du3nKa aTOMHOTO fJIpa
Y 3JIEMEHTapHbIX YacTui'"

PesepBHrIit ypok. O006HIeHHE
U CHUCTeMaTH3aIusl 3HaHUMU 110
TeMe "DIIeMEHTHI
actpopu3zuku"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

170

170

16

but6mmoreka [JOK

https://m.edsoo.ru/2bftb94c
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJIBLHOT O
IMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI JUISA YYUTEJIA

HOUPPOBBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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