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INOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢u3uKe Ha ypoBHE CpeaHero obmero obpazoBaHUs pa3paboTaHa Ha OCHOBE
MOJIO’)KEHUH W TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTeIbHOW IMPOTPaMMEI,
npencraBieHHbx B PI'OC COO, a Takxke ¢ yaéTom deaepanbHOi pabodeit mporpaMMbl BOCTIUTAHUS
u Konuenmuu npenonaBanus yueOHoro mpeamera «Pusmka» B 00pa3oBaTeIbHBIX OpPraHU3AIMIX
Poccwiickoii @enepanuu, peaan3yomuXx OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMEI.

[TporpamMMma no ¢usmke onpeaesnser o0s3aTeNbHOE PEIMETHOE COJEpKaHUE, YCTaHABIUBACT
PEKOMEH/IyEMYIO TOCJIEZIOBATEIbHOCTh M3YYEHUSI TEM M pa3esioB yueOHOro mpeaMera ¢ y4éToM
MEXKIMPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHocTel oOydarommxcs. [Iporpamma o ¢usnke Aa€T MpeCTaBICHUE O MEJSX, COJICPKAHHUH,
oOmieil crparerun OOy4eHHs, BOCIUTAHUS M Pa3BUTUS OOYYAIOMIMXCS CPEACTBAMH y4eOHOTrO
npenmMeta «Ou3uKa» Ha yriIyOJIEHHOM YpOBHE.

N3yuenne kypca Gu3nkd yriayOn€HHOTO ypOBHS MO3BOJSIET pealn30BaTh  3aJadd
npodecCHOHaTbHOM OpHEHTAllMK, HANpaBlIEHO HA CO3/aHUE YCIOBHHM ISl TPOSIBICHUS CBOUX
MHTEJUIEKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEW KaKIbIM OOYYaIOUIMMCS, KOTOpPbIE HEOOXOAUMBI
JUISL TIPOJIOJDKEHHST 00pa30BaHMsl B OPTaHU3AMAX MPOPECCHOHATBHOTO 00pa30BaHUs 110 PA3IUYHBIM
(U3UKO-TEXHUYECKUM U WHKEHEPHBIM CIEIIUaIbHOCTSIM.

B nporpamme no ¢usuke onpenensorcs IIaHupyeMble pe3yJIbTaTbl OCBOCHUS Kypca (GU3UKU
Ha YPOBHE CpeIHero oouiero oOpa3oBaHUs: JUYHOCTHBIE, METalpeJMEeTHbIe, IpeAMeTHbIe (Ha
yray6néHHoM ypoBHe). Hay4dHo-mMeTomonmorndeckoid OCHOBOHM Isi pa3paboTku TpeOoBaHUI K
JUYHOCTHBIM, METAlpeIMETHBIM U TPEAMETHBIM pe3ysibTaraM OOy4aroUIuXCs, OCBOMBIIHMX
nporpaMMy 1o (HU3UKE Ha YPOBHE CpeJHEro oOmero oOpa3oBaHUs Ha YIIIyOJEHHOM YpPOBHE,
SIBIISIETCSI CHCTEMHO- /I TEIIbHOCTHBIH MOIXOI.

[TporpamMma 1o ¢u3MKe BKIIOYAECT:

IUITAHUPYEMbIE€ Pe3yJIbTaThl OCBOCHUS Kypca (M3MKU Ha yriIyOJEHHOM YpPOBHE, B TOM YHCIIC
NpeaMETHBIE Pe3yIbTAThI MO TO1aM 00y4eHHS;

cojepxaHue yueoHoro npeamera «Pu3ukay 1no rogaM o0ydeHus.

[Iporpamma 1o Qu3uMKe HMEET NPUMEPHBIA XapakTep M MOXKET OBITh HCIOJIb30BaHA
YUUTEISIMH (DU3UKH 711 COCTABJICHUS CBOMX PaOOUUX MPOrpaMM.

[Iporpamma no (pu3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATHBY YUUTEIECH U MPEIOCTABISET
BO3MOXHOCTH JUIsl PEaJM3alUU PA3IMUHBIX METOJUYECKUX IOJIX0A0B K IMPErnojaBaHuio (pU3MKH Ha
yrIyONEHHOM YPOBHE NPU YCIIOBUH COXPaHEHHs 0053aTEIbHON YaCTH COJEPKAHUS Kypca.

Odu3nka Kak Hayka 0 Haubosee OOMIMX 3aKOHAX MPHUPOJIBI, BBICTYNAs B KayeCTBE Y4eOHOro
npeaMera B IIKOJE, BHOCHUT CYHIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHHMHA 00 OKPYXAroIleM MHpE.
[IkonbHBIA KypC U3UKH — CUCTEMOOOPa3yIOUIHiA 115l €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIbKY (DPU3UYECKHE 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB W SBICHHN, W3y4aeMbIX XHMHEH,
ouonoruei, gusmdeckoi reorpadueii u actpoHomuen. Vcnonp3oBaHME W aKTHBHOE TMPUMEHEHHE
¢Gu3nUecKuX 3HAHUM OMpeAeNHIO XapakTep M OypHOE pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJIOTHH B
cdepe PHEPreTHKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TOJTY4YE€HHUSI HOBBIX MAaTEpPHAJIOB C 33JJaHHBIMU
cBoiicTBamH. M3ydeHnue (U3MKNM BHOCUT OCHOBHOHM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydaromierocsi, B ((YOpMUPOBAHWE YMEHUH MPUMEHSATh HAYYHBI METOJ TMO3HAHUS
NPY BBITTOJTHEHUU UMHU Y4€OHBIX UCCIICIOBAHHIA.

B ocHOBy kypca (u3uku Ha ypoBHE cpenHEero oOmero oOpa3oBaHUs TOJOXKEH PsI HICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOSHUS.

Hoea yenocmuocmu. B cooTBETCTBUM € HEH KypC SIBJISETCS JIOTMYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCEX pa3esioB (U3MKM, BKIIOYACT KaK BOMPOCHI KIACCHUYECKOM, Tak M
COBPEMEHHOU (U3UKH.

Hoea cenepanuzayuu. B coorBeTrcTBUM ¢ HEeW MaTepuan Kypca (Gpu3nku 0ObeIUHEH BOKPYT
busnyeckux teopuid. Beaymmm B Kypce sBIsieTCS (OPMUPOBAHUE TPEIACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTEpUH, BEIIECTBE U MOJIE.



Hoea zymanumapuzayuu. EE peanuzanus NpearnonaraeT MCIONb30BaHHE T'yMaHHUTAPHOTO
HNOTEHIHaNa (PU3MUECKOW HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUA (PM3UKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M HKOJIOIMUECKUMHU IIPOOIeMaMu.

Hoea npuxnaonou nanpasiennocmu. Kypc ¢usvku yriyOa€HHOTO ypOBHS TpeIionaraet
3HAaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKMX M TEXHOJOIMUECKUX IPUIIOKEHUHM N3yUYeHHbIX TeOpU
u 3akoHOB. Ilpu 3TOoM paccMaTpuBaroTCsi Ha YpOBHE OOIIMX IPEICTABICHUH M COBPEMEHHBIE
TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesa 3IKonozuzayuu peanusyeTcsi MOCPEICTBOM BBEICHHS DIIEMEHTOB COJCpPKaHUS,
MNOCBSAMIEHHBIX JKOJOTMYECKHM IpOoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C pa3BUTHEM
TEXHUKU M TEXHOJIOTHH, a TakKe OOCYKICHHUS MPOOJIeM pPalMOHAIBHOTO HMPUPOIONOIB30BAHUS U
9KOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHHe conepKaHusi MPOrpamMmbl MO (PU3HMKE TOJIKHO OBITh MOCTPOCHO Ha MPHUHIIMIAX
CHUCTEMHO-/IeATeNIbHOCTHOrO noaxona. [ ¢gusuku peanusanus 3THUX HPUHLUIOB Oa3upyeTcs Ha
UCIIOJIB30BAaHUM CAMOCTOSITEJIBHOIO OSKCHEPUMEHTa KaK IIOCTOSHHO JEHCTBYIOIIEro (akTopa
yuebHoro mpouecca. st yriayO6n€éHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSATENILHOIO YYEHHUECKOTro
HKCIEPUMEHTA, BKIOYAIOUIEr0 (POHTAJbHbIE YUYEHHYECKHE OIBITHI IPU M3YYEHUU HOBOI'O
MaTepuaia, JadoparopHble paboThl U paboThl mpakTHKyMma. [Ipu 3TOM BO3MOXHBI J1Ba criocoda
peanuzanuu (puU3nYecKoro NpakTukyma. B mepBom ciryyae mpakTHKyM OpoBOAHUTCS 00 B KoHIE 10
u 11 kmaccoB, 10O mMocje MEPBOTO M BTOPOTO MONYTOAMH B KaKIOM M3 9THX KiaccoB. Bropoi
crnoco0 — 93TO0 HWHTerpauusi padoT MpaKTHKymMa B CHCTEMY Ja0OpaTOpHBIX paboT, KOTOpHIE
OpOBOJATCA B Mpolecce u3ydeHus pasnena (temsl). Ilpu sTomM mox paboramu NpakTUKyma
MOHUMAETCSl CAMOCTOATENIBHOE HCCIIE0BAaHUE, KOTOPOE MPOBOAUTCS IO PYKOBOJACTBY CBEPHYTOTO,
000011E€HHOr0 BY1a 0€3 MOoLIaroBoil HHCTPYKIUU.

B nporpamme no ¢usuke cucrema y4eHHYECKOTO IKCIEPUMEHTa, JJAOOpaTOpPHBIX paboT U
NpaKTUKyMa IPEJICTaBICHA €JUHBIM IepeuHeM. BbiOop TemMaTuku Ui 3THX BUAOB YUYEHHMUYECKHX
NPaKTUYECKUX pPA0OT OCYHIECTBISETCS YYaCTHMKAMU OOpa3oBaTeIbHOTO IIpolecca MCXOAs U3
0COOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHMS M OCHAIleHWs KaOuHeta ¢usuku. Ilpu sTOoM
oOecrieynBaeTcsi OBJIAACHUE OOYYAIOIIMMHUCS YMEHUSMH TIPOBOJAUTH TMpPSIMble U KOCBEHHBIC
U3MEPEHUs, UCCIIEAOBAHMS 3aBUCUMOCTEN (PU3NUECKUX BEJTMYUH U TIOCTAHOBKY OTIBITOB IO IPOBEPKE
NPEeJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKe yAENsSeTCsS PEHICHUIO pacu€THBIX M KayeCTBEHHBIX 3aaad. [Ipu sTom mms
pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 314U C SBHO 3aJIJaHHOM U HESIBHO 3a/1aHHON (pU3UUECKON
MO/IEJIBIO, TIO3BOJISIONINE IPUMEHSTh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjelna
Kypca, Tak M MHTErpUpys NPHUMEHEHHE 3HAaHWN W3 pa3HbIX pasnesioB. [ KauyecTBEHHBIX 3ajad
HNPUOPUTETOM SIBJISIFOTCA 3a[aHNs Ha 00BsICHEHUE/TIpe/ICKa3aHue IPOTEKaHNs (PU3NUECKUX SBICHUN U
MPOIIECCOB B OKPY’KAIOIIEH >KU3HH, TpeOyrommue BbIOOpa (U3NYECKOW MOIENH ISl CHUTYallluH
NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusamMu GI'OC COO k matepualbHO-TEXHUYECKOMY 00€CIEUEHHUIO
yueOHOT0 mpouecca Kype GU3HKH YriyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus
JOJDKEH M3y4aTbCs B YCIOBHSX IPEIMETHOTO KaOuHera. B kaOuHere (HU3MKH OHKHO OBITH
HeoOxouMoe 1abopaTopHoe 000pyJOBaHUE ISl BHIIIOJHEHUS! YKa3aHHBIX B pOrpaMMme 1o (husuke
YUEHHUYECKUX OIBITOB, JJA0OPATOPHBIX pabOT M paboOT MpPaKTHUKyMa, a TaKkKe JIEMOHCTPALMOHHOE
o0opymoBaHue.

JlemoHcTpanmoHHoe  oOopynoBanue (OpPMUPYETCS B COOTBETCTBUM C  MPHUHIIMIIOM
MHUHMMAJIBHOM JOCTaTOYHOCTH M OOECHeYMBAaeT IOCTAHOBKY IIEPEUUCICHHBIX B IPOrpaMMme II0
¢u3MKe KIIOUEBBIX JEMOHCTPALMM JUIS MCCIIEOBAaHUS M3Y4YaeMbIX SBICHHII M IIPOLECCOB,
AMIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 000pyJOBaHUE sl YUHEHUYECKUX MPAKTHUUYECKUX padoT (hopMHUpYETCs B BUJIE
TEMAaTU4eCKUX KOMIUIEKTOB M o0ecrnedyuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTuueckue KOMIUIEKTbI JIaODOpaTOPHOro OOOPYAOBaHUs JIOJIKHBI  OBITH
MOCTPOEHbl Ha KOMIUIEKCHOM HCIOJb30BaHUM AHAJIOTOBBIX W LU(POBBIX MNPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BUEC HU(PPOBBIX JTa00paTOPU.

OCHOBHBIMH LIETSIMU U3y4YeHUsI GU3UKHU B 00111eM 00pa30BaHUM SBISIIOTCS:



¢opMHupoBaHUEe HHTEpeca M CTPEMIICHHS OOYYaIOMIMXCS K HAYYHOMY H3YYEHHUIO HPUPOJIBI,
pa3BUTHE X MHTEJUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE  TIPEACTABICHWA O  HAYYHOM  METOJE TO3HAaHWS W  (QOpPMUPOBAHHE
UCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPY)KAIOLIHM SIBJICHUSIM;

(dopMHpOBaHUE HAYYHOTO MHPOBO33PEHUsI KaK pe3yJbTara M3YYEHHUs] OCHOB CTPOCHHS
MaTepuu U QyHJIaMEHTAIILHBIX 3aKOHOB (PU3UKH;

dopMHupoBaHUEe YMEHUH OOBACHATH SBICHUS C HCIOJIb30BAHHWEM (PH3MUYECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTeIbCTB;

¢dbopMHupoBaHUE TPEACTABICHUI O poiu (GU3UKU U Pa3BUTHS JAPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;

pa3BHUTHE TIPEICTABICHNH O BOBMOXKHBIX chepax OymyIiei nmpodeccnoHaIbHOM NesITeIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IIOATOTOBKA K JaJIbHEHIIIEMY OOYYEHHUIO B 9TOM HAIPaBIICHHH.

JocTmwkeHne STHX I1elieil o0ecreynBaeTCsl pEIIeHHEeM CIICIYIOUIMX 3ajJad B Ipolecce
M3Yy4eHUs Kypca (U3NKH Ha YPOBHE CpeJTHEro 00IIero oopa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HAHUKH 00 oOOmMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaXx,
TEOPHSIX, BKJIOYAs] MEXaHUKY, MOJCKYISAPHYIO (U3UKY, DIIEKTPOJAUHAMHKY, KBAaHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPO(PHU3HKH;

¢opMHpOBaHUE YMEHUI NMPUMEHSATh TEOPETUYECKUE 3HAHUS Ui OOBSICHEHHs (HU3NIECKUX
SIBJICHUH B IPUPOJIE U JJIS IPUHATHUS MPAKTHYECKUX PEIICHUI B TOBCEIHEBHOM KHU3HHU;

OCBOCHHE CIIOCOOOB DEIICHUS PA3TUYHBIX 3a7ad C SBHO 33a/JaHHON (U3NYECKOH MOJEIbIo,
3a[a4, IOpa3yMEeBaIOLINX CAMOCTOSTEILHOE CO3JaHne (PU3NIECKON MOIEIH, aAeKBAaTHOW YCIOBHUAM
3aJ]auu, B TOM YHUCJIC 3a/1a4 WH)XEHEPHOTO XapaKTepa,

NOHUMaHUEe (U3UYECKUX OCHOB W TPUHIMIIOB JCUCTBHS TEXHHYECKHX YCTPOMCTB U
TEXHOJIOTHUECKUX TPOIIECCOB, X BIUSHHS HA OKPYKAIOILYIO CPEIY;

OBJIQJICHUE METOJAMU CAMOCTOSITCJILHOTO IUIAHUPOBAHHWS W TPOBEIEHHS (DU3UYCCKUX
OKCIEPUMEHTOB, aHaliM3a W HMHTEPIpeTald WHPOPMALUK, OINPEICIICHUs] JOCTOBEPHOCTH
HOJYYEHHOTO Pe3yJIbTaTa;

CO3/laHME YCJIOBUH JJsl pa3BUTHS YMEHUH NPOEKTHO-HCCIIEIOBATEIBCKON, TBOPYECKON
NeSITeTTbHOCTH;

pa3BuTHE UHTEpeca K cepam MpohecCHOHATBHOM IesITeIbHOCTH, CBI3aHHOM C (PU3UKOH.

B cooterctBun ¢ tpedoBanusimu @I'OC COO yrinyOn€HHbIN ypoBeHb M3y4YE€HUs Y4EOHOTO
npenmera «®Dusnkay Ha ypOBHE CpenHEro oOmero oOpazoBaHUs BhIOMpaeTCs O0ydJarOUIMMHUCS,
TUIAHUPYIOIUMHE TIPOIOJIKCHUE 00pa30BaHMUS 110 CIICIUATBHOCTIM (PU3UKO-TEXHHYECKOTO TIPOQHIIS.

Ha w3yuenue ¢usuku (yriayOn€HHBIA ypOBEHB) Ha YPOBHE CPETHETO OOIIero oOpazoBaHUS
otBoautcs 340 ygacos: B 10 kimacce — 170 yacoB (5 yacoB B Hepeno), B 11 kmacce — 170 gacos (5
4acoB B HEJICIIO).

[Ipemnaraemelii B mporpamme 1o (Gu3MKe NMepedeHsb JTadOpPaTOPHBIX W MPAKTHYECKUX PadoT
SIBIISIETCS PEKOMEH/IOBAHHBIM, YUHUTEINb JeNIaeT BEIOOP MPOBECHHUS Ta0OPATOPHBIX pabOT U OIBITOB C
y4€TOM MHIMBHIYaTbHBIX 0COOEHHOCTEH 00Y4atOLIIXC .



COJAEPKAHUE OBYUYEHMUA
10 KJIACC

Paznen 1. Hayunblii MeTO MO3HAHUS MPUPO/BL.

Ousuka — (yHaaMeHTanbHas Hayka O mpupoge. HayuHblii METOJN MO3HAHUS U METOMbI
uccienoBaHus (PU3HMUECKUX SIBICHUH.

OKCHepUMEHT W TeOopus B Mpolecce Mo3HaHUs mpuponbl. HabmoneHne M SKCIEepUMEHT B
busnke.

Crioco0b1 m3MepeHHs (pU3MYECKHX BENWYHMH (aHAJOTOBble W LU(POBBIE H3MEPUTEIILHBIC
MpUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnocty u3MepeHnit PU3NUECKUX BEIUYHH (20COMIOTHAS M OTHOCUTEIIbHAS).

MogenupoBanrue (U3NUECKUX SBJICHUH M MPOIECCOB (MaTepualbHas TOUYKa, aOCOIIOTHO
TBEpOE TeNlo, HIeanbHas XUAKOCTb, WICANbHBIA ra3, TOYeUHbIN 3apsn). I'unoreza. dusznyeckuit
3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. DPu3nYecKas TEOpHs.

Pons uw mecto ¢usukun B (QOpMHUPOBAHMHM COBPEMEHHOW HAy4YHOM KapTHHBI MHpa, B
MPaKTUYECKON AESITeIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

W3mepenne cuiibl TOKA U HAIIPSDKEHUS B LIETIH ITOCTOSIHHOTO TOKA IMPY NOMOIIM aHAJIOTOBBIX U
U(POBBIX U3MEPUTEILHBIX TPUOOPOB.

3HakoMCcTBO ¢ mu(poBoil nadoparopueir mo ¢usuke. [Ipumepsl nM3MepeHus (HU3NIECKUX
BEJIMYMH MPU MOMOILY KOMIIBIOTEPHBIX JATYUKOB.

Pa3neua 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe JiBrkeHre. OTHOCUTENIBHOCTh MEXaHUUECKOro ABMKeHHsl. Cuctema oTcuéTa.

[Ipsimast u oOpaTHas 3a1a41 MEXaHUKH.

Pagmyc-BekTop MaTepuaNbHOM TOYKH, €ro TPOEKIMH Ha OCH CHUCTEeMbl KOOPAMHAT.
Tpaekropus.

[lepememienre, CKOpOCTh (CpeaHssi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX IMPOEKIHMH HAa OCH cHCTeMbl KoopauHaT. ClokKeHHe NepeMeleHUd U
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABMKEHHE. 3aBUCHUMOCTh KOOpPJUHAT,
CKOPOCTH, YCKOPEHHSI U ITyTH MaTepHUaIbHONU TOUKU OT BPEMEHU U UX I'pauKH.

CBobonHoe majeHue. YckopeHue cBOOOJHOro majeHus. [IBikeHue Tena, OpOLIEHHOTO MOJ
YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPIWHAT, CKOPOCTH M YCKOPEHHS MaTepHAIbHOM TOYKH OT
BPEMEHH U UX Tpa(UKH.

KpusonuHeitHoe aBukeHue. [[BUKeHHE MaTepHalbHOW TOYKH IIO OKPYKHOCTH. YTIJIOBas U
TuHeWHas ckopocTh. llepmonm m wacrora oOpamenus. LleHTpocTpemuTensHoe (HOPMAalbHOE),
KacaTesbHOE (TaHI€HUUAIbHOE) U MOJHOE YCKOPEHHE MaTepUaIbHONU TOUKH.

TexHu4yeckue yCTpOHMCTBA U TEXHOJIOTMUECKHUE MPOLIECCH: CIMIOMETP, ABMKEHUE CHAPSIIOB,
IIeTTHbIC, IIeCTepEHYAThIC U pEMEHHBIC TIepeIadr, CKOPOCTHBIEC JTH(THI.

[Hemoncmpayuu.

Monenb cucteMbl 0TCUETA, MILTIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTUK JBUKECHHUS.

CriocoOsI UcCieIOBaHUS TBMYKCHUH.

Nnnroctpanus npeaensHOro nepexo/ia i i3BMEepeHrne MrHOBEHHOW CKOPOCTH.

[TpeoOpa3zoBaHue NBIKEHUI ¢ UCTIOIB30BAaHUEM MEXaHM3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe’KEHHOM IPOCTPAHCTBE.

HabGmoienmne nBrxeHus Tena, OpPOIIEHHOTO MO/T YTIIOM K TOPU30HTY M TOPHU30HTAJIBHO.

Hampasnenue ckopocTy npu ABMKEHUU IO OKPYKHOCTH.

IIpeobpa3zoBanue yriioBol CKOPOCTH B PEAYKTOPE.

CpaBHeHHe TyTed, TPACKTOPHUH, CKOPOCTEH ABHXKEHUS OJHOIO M TOrO K€ Tela B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit 3xcnepumenm, nabopamopusie pabomaol, npaKmuxym.



N3ydyeHne HepaBHOMEPHOTO IBUKEHHS C LIENbIO OIPEIEICHUs MTHOBEHHOM CKOPOCTH.

W3mepenue yckopeHHs NMpU NPSMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHKEHUHU MO HAKJIOHHOMN
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBH>KEHUH.

W3mepenne yckopeHuss CBOOOIHOrO MajeHHs (PEKOMEHIOBAaHO MCIIOJIb30BaHUE LUGBPOBOI
nabopaTopun).

W3ydeHne ABWKEHUS Teia, OPOIICHHOTO TOPH3OHTAIBbHO. IIpoBepka THUIIOTE3BI O TPSIMOI
MPONOPIIMOHAIIBHON 3aBUCUMOCTH MEXKIY JATbHOCTHIO MTOJNETA M HAYAIBbHOM CKOPOCTHIO TEIIA.

W3ydeHne ABHKEHUS Tella M0 OKPYKHOCTH € TOCTOSTHHOM 110 MOZLYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TiepuoJa oOOpamieHuss KOHHYECKOrO MasTHHKa OT €ro
apaMeTpoB.

Tema 2. /lunamuka.

IlepBbiii 3akoH HbroroHa. MHepuuanbHble cucteMbl oTcuéra. IIpHMHLMI OTHOCHUTENBHOCTH
[anunes. HemnepruaibHble CUCTEMBI OTCUETA (OTIpeieTieHre, IPUMEpHI).

Macca tena. Cuna. [IpuHuun cyneprio3uuuu cui.

Bropoii 3akon HeroTOHa 1151 MaTepraabHON TOUKH.

Tpetuii 3akoH HproTOHA 17151 MaTepUaTbHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHHS. DKBUBAJIEHTHOCTb IPABUTALIMOHHON U MHEPTHOM MacChI.

Cuna TspkecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO MaIeHHsI OT BBICOTHI HaJl TOBEPXHOCTHIO
IUIAHETHl M OT reorpauueckoil MMPOTHL. J[BMKeHHME HEOECHBIX TN M HX CIyTHUKOB. 3aKOHBI
Kemnnepa. IlepBas kocMuueckasi CKOPOCTb.

Cuiia ynpyroctu. 3akoH ['yka. Bec Ttena. Bec Tena, ABUXKYLIErocs ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJbKEeHU U cuiia TpeHus nokos. Koaddunment
Tperus. Cuia CONPOTHUBICHUS NMPHU JBWKEHHM Tella B JKUIAKOCTH WIM Tasze, €€ 3aBHCHMOCTH OT
CKOPOCTH OTHOCHTEIILHOTO JIBUKCHHS.

Jasnenue. 'mapocrarnyeckoe aasienue. Cuiia Apxumena.

TexHndyeckue yCTpOHCTBA M TEXHOJOIMYECKHE TPOLECCHl: MOIINUIIHUKY, JBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGmroienue nBrkeHMs T€1 B UHEPLMAIbHBIX U HEMHEPLUHUAIbHBIX CUCTEMAaX OTCUETA.

[IpuHLIMIT OTHOCUTETBHOCTH.

Kauenne nByX UWIMHIPOB WM IApOB pa3HOM Macchl C OJMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIIFHO HEMHEPIIMAIBHON CHCTEMBI OTCUETA.

CpaBHeHHME PaBHOACUCTBYIONICH MPUIIOKEHHBIX K TEJy CHJI C MPOU3BEJICHUEM MacChl Tea Ha
€ro yCKOpeHHe B MHEPLHUAJIbHOM CUCTEME OTCUETA.

PaBeHCTBO cHJi1, BOSHUKAIOIINX B PE3YJIbTATE B3AaUMOJICHCTBUS TEII.

N3mepenue macce o B3aMMOAECHCTBHIO.

HesecomocTsb.

Bec tena npu yckopeHHOM MOIbEME U MAJCHUU.

LenTpoOexHbIe MEXaHU3MBI.

CpaBHeHHE CUJI TPEHUS MOKOS, KAUEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut, npaKmuKym.

M3mepenne paBHOAECHCTBYIOIIEH CHII IPH JBMXKEHUH OpycKa 10 HaKJIOHHOH MJI0OCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBHKEHHsI OpycKa M0 HAKIOHHOM TIOCKOCTH
Ha 33J]aHHOE PACCTOSHUE OT €r0 MACChI.

HccnenoBanne 3aBUCMMOCTH CHJI YIOPYTOCTH, BO3HUKAIOIIUX B TIPY)KHHE H PE3HHOBOM
oOpasiie, oT ux Jaedopmary.

N3ydeHue ABMKEHUSI CUCTEMBI Tell, CBSI3aHHBIX HUTBHIO, IEPEKUHYTON uepe3 JNErKuii OJI0K.

Wsmepenue kordpduimeHta TpeHUs MO BEIMYMHE YIIIOBOTO KO3 (UIMEHTa 3aBUCUMOCTU
Fip(N).

UccnenoBanue ABrkeHUs: OpycKa 1Mo HaKJIOHHOM MIIOCKOCTHU € MEPEMEHHBIM KOA(PPUIIEHTOM
TPEHHUS.

W3ydeHune IBIKEHUS TPy3a Ha Bally C TPEHUEM.



Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpAOe Teno. [locTymarenbHoe W BpallaTesIbHOE JBHKEHHE TBEPIOro Tea.
MoMeHT cuilbl OTHOCUTENIbHO ocu BpauieHus. [lnedo cunbl. CrokeHue cuil, NPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHsI TBEPAOIO TENA.

YcroiiunBoe, HEYyCTOMUMBOE, OE3pa3IMIHOC PAaBHOBECHE.

TexHn4YecKue yCcTpOMCTBA M TEXHOJOTHYECKHUE MPOIECCHI: KPOHIITENH, CTPOUTENBHBIN KpaH,
peméryaTble KOHCTPYKLIUH.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunsl paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmuKym.

HccnenoBanue ycioBUi paBHOBECHS TBEPAOIO Tella, UMEIOLIETO OCh BPALLEHUS.

KoHcTpynpoBaHue KpOHIUITEMHOB U Pacy€r CUjl YIPYTOCTH.

N3yuyeHue ycTOHYMBOCTH TBEPIOIO TENA, UMEIOIIETO IJIOIIA/lb OMOPHI.

Tema 4. 3axonvl coxpanenusn 6 MexaHuke.

Nmnynsc MaTepuanbHOM TOYKH, CHUCTEMbl MaTepUalbHbIX ToueK. LleHTp Macc cucTembl
MaTepUaibHbIX TOUEK. Teopema 0 IBUKEHUH LIEHTpa Macc.

HMnynbc cUilbl 1 M3MEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE BUKEHUE.

MowmeHT nMmItysbca MaTepralibHON Touku. [IpeacTaBienre o coxpaHeHUM MOMEHTa UMITYJIbCa
B LIEHTPAJIbHBIX TOJISIX.

PabGoTa cuiibl Ha MajoOM M Ha KOHEUHOM IepemelieHud. I'paduueckoe npeacraBieHue padboTbl
CHUJIBL.

MOIIHOCTD CUJIBI.

Kunerndeckast sHeprus MmaTepHaabHOH Touku. Teopema 00 H3MEHEHWHM KHUHETHYECKOM
SHEPrUH MaTEPUAILHONU TOUKH.

[ToreHumanbHble M HenmoTeHUUalbHble cwibl. [loTeHumanbHass sHeprus. [loTeHumanbHas
SHEPrusi ynpyro naedopMHpPOBaHHOW NPYKUHBI. [loTeHIManmbHast SHEpPrus Tela B OAHOPOIHOM
rpaBUTAlMOHHOM noJie. [loTeHnmanbHas sHeprus Tena B rpaBUTAMOHHOM T0JI€ OJTHOPOJIHOTO IIapa
(BHyTpHU ¥ BHE mapa). Bropas kocMuueckas CKOpoCcTb. TpeTbs KOCMUYECKast CKOPOCTb.

CBs13b pabOThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW SHEPTHUH CHCTEMBI TEIl.
3aKOH COXPAHEHUSI MEXAaHNYECKOU YHEPTHH.

VYrpyrue u Heynpyrvue CTOJIKHOBEHHUSI.

VYpaBuenue bepHymm st uaeanbHOW JKUJIKOCTH Kak CJEICTBHE 3aKOHA COXpPaHEHUs
MEXaHUYECKOU IHEPTHH.

TexHu4yeckue ycTpoicTBa U TEXHOJIOIMUECKHUE MPOLIECCHI: IBUKEHHE PAKET, BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, THPOCKOI, (PUrypHOE KaTaHHE Ha KOHbKaX.

JHemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMXXEHHE.

H3mepeHrie MOIHOCTH CUJIBI.

M3meHeHne 3Hepruy Tena Mpyu COBEPIIEHUH PaOOThI.

B3anMHBIE NpeBpalleHus] KWHETUYECKOW W NMOTCHIMAJIBHON dHEPIUM IIPU ACUCTBUU HA TEIIO
CHUJIBI TSPKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NMPU CBOOOJHOM MaJCHUU.

Yuenuueckuit 3xcnepumenm, nabopamopusie pabomol, npaKmuxym.

W3mepenue umnysbca Tena o TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJIEIH 3JEKTPOMOOMIISI U MOLIHOCTH CHJIbI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCa TeJla C UMITYJIbCOM CUJIBL.

HccnenoBanue COXpaHEHU UMITYJIbCA IIPH YIPYTOM B3aUMOJIEHCTBUY.

N3mepenne KHHETUYECKOM SHEPTUH Tella IO TOPMO3HOMY ITYTH.



CpaBHeHHE U3MEHEHHS TOTEHIIMATIBHON SHEPTUN MPYKUHBI ¢ PAOOTON CHITBI TPEHHSL.

Onpenenenue pabOThl CUIIbI TPEHUS NIPU JBMXKEHUU Tella N0 HAKJIOHHOM MI0CKOCTH.

Paznen 3. MonekyJsipHas pu3nKa 1 TePMOTAUHAMHKA.

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU MeopUU.

OcHOBHBIE TIOJIOKEHUSI ~ MoJIeKyJIsapHO-kuHeTndeckoir Tteopun (MKT), wux ombeiTHOE
obocHoBanue. Jluddysus. bBpoyHoBckoe IBMKEHHE. XapaKTep ABMKEHUS U B3aUMOJICHCTBYS YaCTHII
BeniecTBa. MoJie CTpOSHUS Ta30B, )KHUIKOCTSH U TBEPIBIX TEJI U 00BICHEHHE CBOKCTB BEIIECTBA HA
OCHOBE ITHX Mojeneil. Macca u pa3Mepsl Moiiekyn (atomoB). KommdectBo BemectBa. [loctosiHHAS
ABorazpo.

TermoBoe paBHOBecwe. Temmeparypa u crnocoObl e€ wm3mepenus. I[llkama Temmepatyp
Llenbcus.

Mopenb ueasbHOro ra3a B MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU: YACTHUIbl Ta3a ABUKYTCA
XAa0TUYECKHU U HE B3aUMOJCUCTBYIOT IPYT C APYTOM.

I'azoBbic 3akoHbl. YpaBHeHHe MeHeneeBa—Kamnelipona. AGcoiroTHas Temreparypa (Ikana
temrniepatyp KenbBuna). 3akon [lanprona. M3omporecchl B HJCaIbHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ padudeckoe mpeacTaBieHne H30MPOLIECCOB: M30TEpMa, U30X0pa, n300apa.

CBs13p MEXKIY JIaBJICHUEM U CpelHEH KMHETHUYECKOW 3HEprued MmocTynaTesIbHOTO TEIIOBOTO
JBIKEHHUS. MOJIEKYJ HEAJIbHOTO raza (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUYECKON Teopuu
UJICATIBHOTO Ia3a).

CBs13p a0CONIOTHON TeMIepaTypbl TEPMOJAMHAMUYECKONW CUCTEMBI CO CpeIHEH KMHETHYECKOM
SHEpPrueu MocTynaTeabHOro TEIIOBOTO IBUKEHHS €€ YaCTHIL.

TexHn4yeckue ycTpoiicTBa M TEXHOJIOTHYECKUE TPOIIECChl: TEPMOMETP, OapoMeTp, MOTydeHHE
HaHOMAaTEePHUAJIOB.

Hemoncmpayuu.

Mopenu qBUAKEHUS YaCTHIL] BEllleCTBa.

Mopenb GpOyHOBCKOTO JBHIKEHHUSI.

Buneopoinuk ¢ 3anucero peaabHOro OpOyHOBCKOTO JIBUKEHMS.

Juddy3us )KUIKOCTEH.

Mopens onbita [TepHa.

[TputsxeHre MONEKyI.

Mojienu KpUCTaNIMYECKUX PEIIETOK.

HaGnronenue u rcciaeqoBaHue H30MpPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomut, npaKmuKym.

HccnenoBanue mporiecca yCTAaHOBIEHUS TEIIOBOTO PABHOBECHS MPH TEIUIOOOMEHE MEXIy
ropsituei U XOJIOAHON BOJOM.

H3ydyeHne W30TEPMHYECKOTO TIporiecca (PEeKOMEHIIOBAaHO HCIIOJIb30BaHWE UG POBOI
naboparopun).

N3yuenne n30XxopHoro nporecca.

Nzyuenne nzobapHOro mporecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonunamuueckas (T/l) cucrema. 3agaHue BHENIHUX YCIOBUH JUISI TEPMOJMHAMUYECKOMN
cucTeMbl. BHemHne u BHyTpeHHHE mNapamerpsl. [lapamMeTpbl TEpMOIMHAMUYECKOW CHCTEMBI KaK
CpeJHMe 3HAYCHHS! BEJIMUMH, OMMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoannamuiku. CamMoONnpoW3BOJIbHAS pesiakcalusi TEPMOIWHAMUYECKON
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monenb uieanbHOro ra3za B TepMOJAMHAMUKE — CUCTEMAa YpaBHEHUH: ypaBHeHUue MeHieneeBa—
Knaneiipona u BblpakeHH€ A7 BHYTPEHHEH SHEpruu. YCiIOBUS NPUMEHUMOCTH STOH MOJAEIH:
HU3Kasi KOHIEHTpAIUsl YacTHL, BBICOKHE TeMIepaTypbl. BbipakeHue [Uisi BHYTPEHHEH >HEpruu
OJIHOATOMHOI'0O MJI€AJIbHOTO Ta3a.

KBa3zucratnueckue 1 HeCTaTUYECKHUE MPOLECCHI.

OnemenTapHas paboTa B TepMoAMHaMuKe. Beruucienne paboTs! o rpaduky npouecca Ha PV-
JinarpaMme.



Terutonepegada kak croco0 W3MEHEHHsI BHYTPEHHEH YHEPTHUH TEPMOIMHAMHICCKON CUCTEMBI
0e3 coBepiieHus: paboTbl. KOHBEKIHS, TEIIONPOBOIHOCTb, U3TyYCHHE.

KomuuectBo TemnoTsl. TemnoéMKocTh Tena. Y aenbHas 1 MOJISipHast TEeINIOEMKOCTH BEIIECTBA.
VpaBHenue Mailepa. YienbHas TEIJioTa cropaHusi TomUiMBa. Pacu€r konuuecTBa TEIUIOTHI IpU
teronepenayue. [lonarue 06 annabaTHOM mporiecce.

[lepBblii 3aK0oH TepMoauHaMUKU. BHyTpenHss sneprusi. KonnuecTBo TemnoTel U paboTa Kak
Mepbl U3MEHEHHSI BHYTPEHHEN 3HEPTUU TEPMOINHAMUYECKONW CUCTEMBI.

Bropoii 3ak0H TepMOIMHAMUKHU U1 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE PAaBHOBECHOE
COCTOSIHUE TEPMOAMHAMHUYECKOW CHUCTEMBI MPOXOAWUT €AWHCTBEHHAs anauadara. AOCOIIOTHAs
TeMIeparypa.

Bropoil 3akoH TEpMOAMHAMMKH [UIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEPENaTh
TEIJIOTY OT 0Oojiee XOJIOJHOrO Tejla K Oojee Harperomy 0Oe3 kommencaruu (Kmaysmyc).
HeoOpatuMocTh NpUpOAHBIX IPOLECCOB.

[Tpunnune! naeictBus TeroBbix MammH. KIT/T,

Maxcumansuoe 3nauenue KIIJI. [ukn Kapro.

DKOJIOTHYECKHE aCMEeKThl HCIOJIB30BaHUSI TEIUIOBBIX JBHUraTenell. TeroBoe 3arpsisHeHHe
OKPY KAIOIIEH CPe.Ibl.

TexHn4yeckue yCTpOMCTBa M TEXHOJOIMUECKHE IPOLECCHl: XOJOIMWIbHHUK, KOHAMIIHMOHED,
JU3ENIbHBIA U KapOIOpaTOPHBIA IBUTATEINH, MapoBasi TypOMHA, TIOIy4YeHHE CBEPXHU3KHUX TEMIIEPaTyp,
YTUIU3alUsl  «TEIUIOBBIX» OTXOAOB C MKCIOJIB30BAHMEM TEIUIOBOTO HAcoca, yTUIM3ALMS
OMOOPTraHMYECKOTO TOIUINBA JUISl BEIPAOOTKH «TEIUIOBOW» U DIIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHue TeMreparypsl pu ainadaTHuecKOM pacIIipeHHH.

BozaymHoe orauso.

CpaBHeHHE yICTbHBIX TEIJIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHUSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue annabaTHOrO mporecca.

KomnbroTepHble MOZEN TEMJIOBBIX IBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npakmuKym.

N3MepeHne yaeapHON TEMTOEMKOCTH.

HccnenoBanue npoliiecca OCThIBAHUS BELECTBA.

HccnenoBanne aauabaTHOTO TpoIecca.

W3ydeHne B3aMMOCBSI3M DHEPTHH MEKMOJEKYISIPHOTO B3aWMOJCWUCTBUS M TEMIIEPATYPHI
KUIEHUS )KUJIKOCTEH.

Tema 3. Azpecamnivie cocmosanusn eeujecmea. Dazoevle nepexoobwl.

[TapooOpa3oBanne wu KoHaeHcauus. Vcmapenwme w KumeHuwe. YaenbHas — TemoTa
napooOpa3oBaHHUs.

Hacepiiennsle 1 HeHachllleHHbIE napbl. KauecTBeHHast 3aBUCUMOCTb INIOTHOCTH M J1aBJICHUS
HACBHIIIEHHOTO TMapa OT TEeMIIEpPaTypbl, WX HE3aBHCUMOCTh OT OO0bEMa HACBHIIMIEHHOTO Iapa.
3aBUCHUMOCTh TEMIIEPATYPbI KUIIEHUSI OT 1aBJICHUS B )KUJKOCTH.

Brnaxxnocts Bo3myxa. AOCOMOTHAS U OTHOCUTEbHAS BIaYKHOCTb.

Teépmoe Teno. Kpucramnmueckne m amopdHbie Tenma. AHM30TPOIUS CBOWCTB KPHCTAJUIOB.
[TnaBnenue u KpucTaIU3aus. Y qenbHas TerioTa riasienus. CyOonumanus.

Hedopmaruu TBEpOTO Tena. PacTsokenue u cxarue. Cnsur. Moayns FOnra. Ipenen ynpyrux
nedopMaIuii.

TerutoBoe pacmMpeHue KUAKOCTEH M TBEPABIX Tell, 00bEMHOE W JIMHEHHOE DPACIIUpPEHUE.
AHTrapMOHM3M TEIUIOBBIX KOJI€OAHMN YacTHI] BEUIeCTBa KaK MPUYMHA TEIUIOBOTO PACLIMPEHUS TEJ
(Ha KaueCTBEHHOM YPOBHE).

[IpeoGpa3zoBanue 3Heprun B (ha30BbIX Nepexoaax.

VYpaBHeHHe TErI0BOro OanaHca.

[ToBepxHocTHOEe HaTskeHue. KoadduuumeHnt noBepXHOCTHOro HatskeHus. KanumispHbie
siBeHUA. /[aBlieHre mox HCKPUBIIEHHOW MOBEPXHOCTHIO )uakocTH. Dopmyna Jlamaca.



TexHn4ecKue ycTpoucTBa U TEXHOJIOTMYECKUE MTPOLECCHI: XKHUJIKHE KPUCTAIIbl, COBPEMEHHbIE
MaTepuabl.

[Hemoncmpayuu.

TemnoBoe pacimpeHue.

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunenne. Kunenue npu noHu’KeHHOM J1aBJIEHUU.

W3mepenue cribl HOBEPXHOCTHOI'O HATSHKEHUS.

OnbITHI ¢ MBUIBHBIMU IJIEHKAMH.

CmauuBaHue.

Kannmisipasle siBIeHMS.

Mopnenn HEHBIOTOHOBCKOMN KUAKOCTH.

CriocoObI U3MEPEHHUSI BIIAKHOCTH.

HccnegoBanue HarpeBaHus U IUIaBJIEHUS] KPUCTAIUIMYECKOTO BEILECTBA.

Buner nedopmaruii.

Hab6nronenue manbix edopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmuKym.

N3ydenne 3aKkOHOMEPHOCTEN NCTTAPEHUS KUIKOCTEH.

W3mepenue yneabHON TeIIOThI IIaBICHHS JIbJA.

N3ydeHune CBOMCTB HACBHILEHHBIX I1apPOB.

N3mepenue abCOMOTHON BIAYKHOCTH BO3/1yXa M OLIEHKA MAacChl TApOB B TOMEIICHUH.

N3mepenue kodQpuineHTa HOBEPXHOCTHOTO HATSHKEHHUSL.

N3mepenune moayns FOHra.

HccnenoBanne 3aBUCUMOCTH JedopManvy pe3rnHOBOro o0Opasiia OT NPUIIOKEHHOW K HEMY
CHUJIBL.

Paznen 4. DinexkTpoguHaMuKa.

Tema 1. dnexkmpuueckoe none.

OnexTpuzanus Teln U €€ MpOsBICHUSA. DIEKTpUUECKHH 3apsia. J[Ba BUaa 3JI€KTPUUECKUX
3apsaaoB. [IpOBOIHMKY, TUAJIEKTPUKUA U MOJYHNPOBOAHUKH. DJIEMEHTAPHBIM 3JEKTPUUYECKUI 3apsil.
3aKOH COXPaHEHHUs NIEKTPUUECKOI0 3apsaa.

BzaunmopetictBue 3apsanoB. Toueunsie 3apsnl. 3akoH KymnoHa.

Onextpuueckoe none. Ero neiicTBue Ha 3IeKTpUYecKUe 3apsbl.

HanpsokénHocts  anekTpuueckoro mois. [IpoGubiit  3apsa.  Jlunum  HanpsokKEHHOCTH
3NEKTpUYECKOro noiist. OMHOPOAHOE DIEKTPUUECKOE MOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATUUECKOrO0 ToJis. Pa3HOCTh MNMOTEHLMANIOB W HANpPSKEHUE.
[ToTeHumanbHast sHEprus 3apsiia B dJEKTpocTaTUyecKoM moje. [loTeHuan 3aeKTpocTaTuuecKoro
noJisi. CBSA3b HAMPSHKEHHOCTH TIOJSI M PA3HOCTH MOTEHIIMAIOB JUIS AJICKTPOCTATUYECKOTO OIS (Kak
OJIHOPOJ/IHOTO, TaK U HEOJJTHOPOJIHOTO).

[IpuHUMI Cynepno3uLMU ANEKTPUIECKUX MOJIEH.

[Mone ToyeuHoro 3apsma. Ilonme paBHOMepHO 3apsbkeHHOM cdepol. [lome paBHOMEpPHO
3apsHKEHHOro 1Mo 00bEMY mmapa. [lose paBHOMEpHO 3apsyKeHHON OeCKOHEUHOM miockocTu. KapTuHbl
JMHUHA HAaOPsKEHHOCTHU 3THUX MOJIEH U AKBUMIOTEHLUATIbHBIX TIOBEPXHOCTEH.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM TOJI€. Y CIIOBUE PABHOBECHS 3aPsi/I0B.

JMpeKTpUKHY B AJIEKTPOCTATUYECKOM TToJie. JluaneKkTpuieckas MpoOHHUIIAeMOCThb BEIlIeCTBA.

Konpencarop. 9neKTpo€MKOCTh KOHEHCATOpa. DJIEKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOPA.

[TapannensHOE coeqMHEHHE KOHAEHCATOPOB. [locnenoBarenbHOe COEMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAeH caTopa.

JBrrkeHne 3apsyKEHHOM YacTULIBI B OJTHOPOJIHOM 3JIEKTPUYECKOM TIOJIE.

TexHuueckue yCTpoicTBA M TEXHOJIOTMYECKHE TPOLECCHI: 3JIEKTPOCKON, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allluTa, 3a3€MJIEHUE 3JIEKTPONnpuOOpOB, KOHAEHCATOphI, reHepatop Ban ge
I'paada.

[Hemoncmpayuu.

YCTpoUCTBO M NPUHIUI AEUCTBUSA MIEKTPOMETpA.

DIIEKTPUUYECKOE T0JIE 3aPSIKEHHBIX IAPUKOB.



DIEKTPUUECKOE MOJIE ABYX 3aPSKEHHBIX IUIACTHH.

Monens anekTpocTatuyeckoro reHeparopa (Ban ne I'paada).

[IpoBOJIHUKH B 3JIEKTPUYECKOM TIOJIE.

DIEeKTpOCTaTUYECKAs 3alIUTA.

Y CTpolCTBO U IeNCTBUE KOHACHCATOPA OCTOSIHHOM U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATopa OT IUIOIMIAJAM IJIACTHH, PACCTOSHUS
MEX/ly HUMU U TUAIEKTPUYECKOW IPOHUIIAEMOCTH.

OHeprus 3IEKTPUIECKOro MO 3apsHKEHHOT0 KOHEHCAaTopa.

3apsaka U paszpsaka KOHIEHCATopa 4yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKkmuKym.

OneHka cul B3aMMOAECHCTBUS 3apSKEHHBIX TEIL.

HaGmronienne mnpeBpallieHuss SHEPruu 3apsHKEHHOTO KOHJEHCATOpa B DHEPIHI0 M3ITyUYEHHS
CBETOIUO/A.

N3yuyenue npoTekaHusi TOKa B LEIH, COJAEpKallell KOHAeH caTop.

Pacripenenenne pazHOCTH MOTEHLMATIOB (HAMPSHKEHUS) TIPU MOCIIEIOBATEILHOM COEIMHEHUHN
KOHJICHCAaTOPOB.

Hccnenoanue paspsia KOHIEHCATOpa Yepe3 pe3nucTop.

Tema 2. [locmosaunblii 21eKMPUiecKuil MmoK.

Cuna toka. [locTosiHHBIH TOK.

VYcnoBus cymecTBOBaHMs MOCTOSHHOTO 3JIEKTpUdeckoro Toka. Mcrounnku toka. Hanpsoxenue
UudJIC é.

3axon OMa /151 yyacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIIEHHE. 3aBUCUMOCTb CONPOTHUBIIEHUSI OJJHOPOJIHOTO MPOBOJHHUKA OT
€ro JJIMHBI U IUIOIIAAH [IOIIEPEYHOr0 CEUYEHUs. Y IENbHOE COIIPOTUBIICHHE BELIECTBA.

ITocnenoBarenbHOEe, NapauleIbHOE, CMELIAHHOE COCIMHEHUE IIPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpruueckux nenei. [Ipasmia Kupxroda.

Pabota anektpuueckoro Toka. 3akon J[xoyns—JIenma.

MOIHOCTb 3MEKTPUYECKOro TOKa. TernoBas MOIHOCTb, BbIJIEIsIEMas HA PE3UCTOPE.

OJIC u BHyTpeHHEEe CONMPOTHBIIEHWE MCTOYHHMKA TOKa. 3akoH Oma Jisi TOJIHOW (3aMKHYTOMN)
AJIEKTpUUEcKOor 1enu. MoIHocTh UCTOYHKKA ToKa. KOpoTKOe 3aMbIKaHue.

Konzgencarop B nenu nocTossHHOTO TOKa.

TexHuueckue ycTpOWCTBA M TEXHOJOTMYECKUE MPOLECChl: aMIIEpMETpP, BOJIBTMETP, PEOCTar,
CYETYMK JIEKTPUUECKON SHEPTHUH.

Hemoncmpayuu.

N3mepenue cuiibl TOKA U HAMPSIHKEHUSL.

HccnepoBanue 3aBUCUMOCTH CHUJIbI TOKA OT HANPSKEHUS 111 PE3UCTOPa, JIaMITbl HAKaJIMBaHUs
U CBETOJUO/IA.

3aBUCHUMOCTh COINPOTUBJICHHUS UWIMHIPUYECKUX TPOBOJHUKOB OT JUJIMHBI, IUIOMIAIU
MONEPEYHOr0 CEYEHHs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA OT CONPOTHUBIICHUS IPU MOCTOSTHHOM HAPSKEHUH.

[Ipsimoe m3mepenne DJ[C. KopoTkoe 3aMblkaHuE TajibBaHMYECKOIO 3JIEMEHTa M OLEHKA
BHYTPEHHETO CONPOTHUBIICHHUSI.

Crioco0b1 coeHeHus: UICTOUHUKOB Toka, DJ[C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXK/Y MOJIIOCAMH MCTOYHMKA TOKAa OT CHUJIbI TOKa B
ETIH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKmuKym.

HccnenoBanue cMENIAHHOTO COEUHEHUS PE3UCTOPOB.

M3mepenue yaenbHoro cornpoTUBIICHUs POBOJIHUKOB.

UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA OT HANPSKEHUS 115 JTaMITbl HAKaJIWBaHUS.

VBenuuenue npezena U3MEpPEHUs: aMnepMeTpa (BoJIbTMETPA).

N3mepenue D/IC v BHYTPEHHETO COMPOTUBICHUS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu DJIC ranbBaHUYECKOTO 3J€eMEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUH.



HccnenoBanue pa3sHOCTH MOTEHLUAIOB MEXIYy IOJIOCAMU HCTOYHUKA TOKAa OT CHUJIBI TOKA B
LETH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH MCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paziuunulx cpeoax.

DneKTpuyecKas MPOBOJUMOCTh PA3IMUYHBIX BELIECTB. DJNEKTPOHHAs MPOBOJAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTH CONPOTHUBIICHUSI METAJIIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKUi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAS! TIPOBOAMMOCTH MOJTYNPOBOAHUKOB. CBOICTBA
p—n-niepexona. [TomynpoBoHIKOBEIE TPUOOPHI.

DNEeKTPUYECKU TOK B DJIEKTPOJUTAX. IJNEKTPOJIUTHYECKAS AUCCOIHUAIUSA. JIEKTPOIIHU3.
3axonbl Dapanes 11 AIEKTPOIU3A.

DJeKTpUYecKuil TOK B razax. CamMOoCTOSITEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. Pasnuunbie
TUIIBI CAMOCTOSATENBLHOTO pa3psiaa. Momaus. [Tna3ma.

TexHuyeckue yCTpoOCTBA M NPAKTHYECKOE TMPUMEHEHHE: Ta30paspsiiHble  JIaMIIbl,
AJIEKTPOHHO-JTyueBasi TpPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: OHUOMA, TPAH3UCTOP, (HOTOIUOL,
CBETOJINO/I, TaJbBaHUKA, paUHUPOBAHHE ME/IH, BHITUIABKA ATFOMUHUS, 3JICKTPOHHAS] MUKPOCKOTIHSI.

[Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JEKTPOIUTOB.

3akoHsb! 2nekTponusa dapanes.

HckpoBoii pa3ps 1 MPOBOAMMOCTb BO3AYyXa.

CpaBHeHuUE MPOBOIUMOCTH METAJUIOB U MOJIYIPOBOHUKOB.

OHOCTOPOHHSS MPOBOAUMOCTD INOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKmuKym.

Habmronenme snextponmsa.

W3mepenue 3apsiia 0JJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3nyecKnil NPAKTHKYM.

CriocoOb1 u3MepeHust (U3NUECKUX BEIUYMH C HCIMOJIH30BAHMEM AHAJIOTOBBIX U LU(PPOBBIX
U3MEPUTENbHBIX PUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIE
HOTPEIIHOCTH U3MEepeHUH pu3nuecKux BenuduH. OLieHKa TpaHuIl IOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUH, MCCICIOBAHWMA 3aBHCHUMOCTEH (DU3MUECKUX BEITUYMH,
MpOBEpPKa MPENJIOKEHHBIX TUIMOTe3 (BBIOOp W3 paboT, OMHMCAHHBIX B TEMAaTHYECKHX pa3fesiax
«YYEeHNYECKUH 3KCTIEPUMEHT, JIAOOPAaTOPHBIE paOOThI, IPAKTUKYM).

Me:xknpeameTHbie CBSI3H.

Wzyuenne kypca ¢usuku yrimyonaéHHoro ypoBHs B 10 Kilacce OCYHIECTBISIETCS € Y4ETOM
COJIePKATENBbHBIX MEKIPEAMETHBIX CBS3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnple nonamus, C6A3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
ABJIEHUE, Hay4yHbId (akT, TUnoresa, (u3NYecKas BEIWYMHA, 3aKOH, TEOpHs, HaOI0JeHHE,
SKCIIEPUMEHT, MOJICIHPOBAHUE, MOJIETh, MU3MEPEHHUE, MOTPEIIHOCTH H3MEPEHUH, HU3MEPUTEIHHBIE
npubopsl, UudpoBast 1adopaTopus.

Mamemamuxka: penieHne cucteMbl ypaBHeHuid. JluHeinas ¢yHkums, mapabomna, runepOona,
X TrpauKu U CBOWMCTBA. TpuUroHOMETpHUYecKhe (YHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMHA HAa OCH KOOPIUHAT, CJIOKEHHE
BEKTOPOB.

buonocusa: mexaHndyeckoe IBMKEHHUE B KUBOW mpupone, AUPPy3us, ocMoc, TemI000MeH
JKUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPY’KAIOLIEH Cpebl, YTUIN3auusi OMOOpraHMYeCKOro
TOMJIMBA JUIsl BBIPAOOTKU «TEIJIOBOW» U DJIEKTPOIHEPIUH, IOBEPXHOCTHOE HATSKEHUE U
KalnuUIpHbIE SIBJICHUS B IPUPOJIE, DIIEKTPUUECKUE SIBJICHUS B KUBOU MIPUPO/IE.

Xumun: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYN, MOJIb BEIECTBa,
MOJISIpHas Macca, MOJYYEHHE HAaHOMATEPHAJIOB, TEIIOBBIE CBOMCTBA TBEPJIBIX TN, JKUIKOCTEH W



ra3oB, JKUAKHE KPHCTAIJIBI, IEKTPHUECKIE CBOWCTBA METAJUIOB, JICKTPOJIMTHYECKAS HCCOIMALIINS,
raJibBaHUKa, FJIEKTPOHHASI MUKPOCKOTIHSI.

Teozpaghus: BNaxXxHOCTH BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozcus: npeobpa3oBaHUE JABMKEHUH C UCMOJIb30BAaHHEM MEXaHU3MOB, YUET CyXOro U
JKUJIKOTO TPEHHsI B TEXHUKE, CTATMYECKUE KOHCTPYKIMH (KPOHILUTEHH, peméryarbie KOHCTPYKIIUN),
UCIIOJIb30BAaHUE 3aKOHOB COXPAaHEHHsS MEXaHWKH B TEXHUKE (TUPOCKOM, BOAOMET M JApYTHE),
JBUraTeNlb BHYTPEHHETO CrOpaHus, MapoBas TypOWHa, OBITOBOW XOJOMMIBHHK, KOHIUIMOHED,
TEXHOJIOTHHM TIOJIyYeHHS COBPEMEHHBIX MaTepHaliOB, B TOM YHCJIE€ HAaHOMAaTepUAIIOB, H
HAHOTEXHOJIOTHUH, DJIEKTPOCTATHUECKasl 3aIlWTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, Ta30paspsiIHbIC
JIAMITBI, TOJTYIPOBOAHUKOBBIE IPUOOPEI, FaJIbBAaHUKA.

11 KJIACC

Paznen 4. DiaekTpoguHamMuka.

Tema 4. Macnummnoe none.

B3aumoneicTBie NOCTOSIHHBIX MATHUTOB U IIPOBOJHUKOB ¢ TOKOM. MarnuTtHoe nose. Bekrop
MarHMTHOM MHAYKIMHU. [IpUHIMN cyneprno3uuuy MarHuTHBIX MoJIel. JINHUY MarHuTHON MHAYKLUY.

MarnuTtHoe 1oJjie IpOBOAHUKA C TOKOM (IIPSIMOTO IPOBOJHUKA, KATYIIKH U KPYTOBOTO BUTKA).
OmnbIT OpcTena.

Cuna Amnepa, e€ HanpaBIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HanpaBiaeHUe U MOAYJb. JIBMKEHUE 3apsKEHHOM YacTULBI B OJHOPOJIHOM
MarHuTHoM moje. Pabora cuibl JlopeHia.

MarnutHoe nosne B Beniectse. GeppoMarHeTHKy, apa- U AUaMarHeTHKH.

TexHn4yeckue YCTpPONCTBA W TEXHOJIOTMYECKUE NPOLECCHI: IMPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TeCTEP-MYyJIbTUMETP, JJIEKTpoABHUrarenab Skobu, yckopurenu
3JIEMEHTapHbIX YaCTHII.

Hemoncmpayuu.

KapTuna nuHUM MHIYKIMKA MarHUTHOT'O IOJIS IIOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.

KapTuna nmuHMI MarHUTHOM MHAYKIUM MOJS JJIMHHOTO HMPSMOTO IPOBOJHHUKA M 3aMKHYTOI'O
KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumMopneiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIIa Ha HOHBI JIEKTPOJIUTA.

HaOGnronenune nBYKEHMS ITy4YKa 3J€KTPOHOB B MArHUTHOM TI0JIE.

[TpuHIMI AEHCTBUS SIMEKTPOU3MEPUTENILHOTO IPUOOPA MATHUTORIEKTPUUECKOW CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmuKym.

HccnenoBanye MarHUTHOTO I0JISL TOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (eppOMAarHETUKOB.

HccnenoBanue AeHCTBYSI MOCTOSIHHOTO MarHUTA HA PaMKY C TOKOM.

N3mepenue cuinsl Amrepa.

W3yuenne 3aBUCUMOCTH CUIIbI AMIIEpa OT CHUJIbI TOKA.

OnpezneneHyre MAarHUTHON MHIYKLIMU Ha OCHOBE U3MEPEHUs CUiIbl AMIlepa.

Tema 5. Inexmpomaznumnasn UuHOYKYUSL.

SIBneHne anekTpoMarHuTHOW MHAYKIUH. Ilorox BekTopa MarautHOM wuHAyKuuu. OJ1C
UHAYKIUU. 3aKOH dJeKTpoMarHuTHoW uHaykuuu dapanes. Buxpesoe anektpuyeckoe noiae. Toku
Dyxo.

O/1C mHayKIMU B IPOBOIHUKE, ABMKYILEMCS B OJHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuio JleHua.

WupykruBHocTh. KaTymika MHIYKTMBHOCTH B LENHM IOCTOSHHOIO TOKa. SIBieHue
camouHAyKIuu. DJIC caMOMHIYKITNH.

OHeprus MarHUTHOTO MOJISl KaTYIIKH C TOKOM.

DJIEeKTPOMAarHuTHOE IOJIE.



TexHn4YecKkue yCTpOMCTBA M TEXHOJIOIMUYECKHE IPOLECCHI: MHAYKIIMOHHAS II€Yb, COJICHOMJ,
3alUTa OT JIEKTPU3ALMU TeJl IPU IBMXKEHUH B MATHUTHOM I10J1€ 3eMJIN.

[Hemoncmpayuu.

HaOnronenue siBneHUs 3€KTPOMArHUTHON MHIYKIUU.

Uccnenosanue 3apucumoctu D/JC HHIYKIUN OT CKOPOCTH U3MEHEHHS] MarHUTHOT'O TIOTOKA.

[IpaBuno Jlenua.

[Tagenne marauTa B alFOMUHUEBON (MeIHOM) TpyOe.

SIBeHne CaMOWMHTYKITUH.

HccnenoBanue 3aBucuMoctd DJIC caMOMHIYKIMH OT CKOPOCTH H3MEHEHUS CHJIbI TOKa B
LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomeut, npaKkmuKym.

HccnenoBanue sBIEHUS 3J€KTPOMAarHUTHON MHAYKLIUH.

OnpeneneHne MHAYKIUN BUXPEBOTO MarHUTHOTO OIS,

HccnenoBanue sIBIEHUS] CAMOUHAYKIUH.

CO6opka MozieH 3JIeKTPOMAarHUTHOTO T'eHepaTopa.

Pa3neu S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHas cucrema. CBOOOIHEIE KOIEOAHNUS.

[apmonnueckue konebanus. KnHematndeckoe U JUHAMUYECKOE ONHMCAaHUE. DHEPreTHYecKoe
onucaHue (3aKOH COXpPaHEHHUs MEXaHUYECKOM »HHepruu). BbIBOA JMHAMUYECKOTO OIMUCAHUS
rapMOHUYECKUX KOJICOAHUH U3 UX YHEPTETUUECKOT0 U KHHEMAaTHUECKOTO OIMCAHUSI.

Ammuintyaa u ¢asza koneOaHui. CBs3b aMIUIMTYAbl KoJeOaHMH HCXOTHOW BEJIMYMHBI C
aMIUTUTY/IaMU KoJie0aHUH €€ CKOPOCTU U YCKOPEHHSI.

[lepuon n uacrota koneOanuil. Ilepron mManbix CBOOOJHBIX KOJIEOAHUM MaTeMaTHYECKOIO
MmasiTHUKA. [leproa cBOOOIHBIX KOIeOaHUH MPYKUHHOTO MasiTHUKA.

[TonsiTHe o 3aTyxaroumx KosiebaHusX. BeiHykxneHHble konebaHus. PezonaHc. Pe3oHaHcHas
KpHBas. BiausHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOH. ABTOKOJICOAaHUS.

TexHn4yeckue yCTpPOHMCTBA U TEXHOJIOTMYECKHE IPOLIECChl: METPOHOM, Yachl, Kadyelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

[Hemoncmpayuu.

3anuch K01e0aTeIbHOTO JBUKEHHUS.

HaGnronenne He3aBUCMMOCTH MEPHOAA MAJIBIX KoJeOaHUH Tpy3a HA HUTU OT aMILIUTY IbI.

HccnenoBanue 3aTyXarolmXx KOJeOaHUI U 3aBUCUMOCTH NEPUOJIa CBOOOHBIX KOJICOAHUH OT
COIIPOTHBIICHHUS.

HccnenoBanue KonebaHuii Tpy3a Ha MAacCUBHOW MIPY)XHHE C IeJIbi0  (OPMHPOBAHUS
npezCcTaBiIeHui 00 naeasbHOM MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs YHEPTHH MTPH KOJIeOaHUsAX rpy3a Ha MpYy>KUHE.

HccnenoBanue BbIHYKACHHbBIX KOJIeOaHUI.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomel, npaKmuKym.

N3mepenue nepuoa cBOOOHBIX KOJEOAHUN HUTSIHOTO U MPY>KUHHOTO MasTHUKOB.

N3yueHne 3aKOHOB JIBKEHHUS Tejla B X07le KoJIeOaHui Ha YyIIPyroM IoJIBece.

N3yueHue ABMKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHue FHEPTUU B IIPYKUHHOM MasITHUKE.

HccnenoBanne yObIBaHHS aMIUIUTYAbI 3aTYXAIOIMX KOJIeOaHHH.

VccnenoBanne BBIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. InekmpomazHummuole Koedanus.

Konebarenbuplii  koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HICATBHOM
kosiebarenbHOM KoHType. @Dopmyna Tomcona. CBs3p aMIUIMTYAbl 3apsja KOHJEHcaTopa ¢
aMIUTUTYI0M CUIIBI TOKA B KOJIEOATENbHOM KOHTYpE.

3aKOH COXPAaHEHHsI SHEPTUU B UJIEATLHOM KO0JI€0aTeIbHOM KOHTYPE.

3aryxarolue 3J1eKTPOMarHuTHbIe KoeOaHus. BeIHy X 1eHHbIE 3JIeKTPOMAarHUTHBIE KOJIeOaHMs.



[TepemenHbIi TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIUTY/HOE W JICHCTBYIOIEE 3HAUCHUE
CHWJIBI TOKA U HANPSDKEHUS MIPH pa3iInuHoi (hopMe 3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunycouaallbHbI TIEpeMEHHbIA TOK. Pe3ncrop, KoHAeHcaTop M KaTyllKa WHAYKTUBHOCTH B
LEIH CUHYCOUJAIbHOrO MIEPEMEHHOI0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HampsikeHU .

Wneanvuelii  Tpanchopmarop. IlpomsBoacTtBo, mepemaya M MOTpeOJIEHUE DIEKTPUUECKOM
SHEPIUU.

OKOJIOTUYECKHE PUCKH IpU IPOU3BOJCTBE 3JeKTpodHepruu. KynbTypa ucCnoiab3oBaHUsS
3JIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HU.

TexHnuecKkue ycTpoOHUCTBa U TEXHOJIOTHMYECKUE MPOLECCHI: AIEKTPUUECKUN 3BOHOK, TEHEPATOP
NEPEMEHHOTr0 TOKA, JINHUU JIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOHBIC DJICKTPOMATHUTHBIC KOJICOAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJICOAHUN OT MHAYKTUBHOCTU U €EMKOCTU KOHTYpA.

OcumIorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaHHH.

['enepatop He3aTyXaloLUX MEKTPOMArHUTHBIX KOJIeOaHUH.

Mojienb 3IeKTPOMAarHUTHOTO TeHEpaTopa.

BrIHyXIeHHbIE CHHYCOUABbHBIE KOJIeOaHMs.

Pesucrop, karyika HHAYKTUBHOCTH U KOHIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc mnpu mnocnenoBaTENbHOM COEIMHEHUM PE3UCTOpa, KaTyUIKW HMHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpORCTBO M PUHITUI ISHCTBUS TpaHChOopMaTopa.

Mojens TUHUM IEKTPOIepEaayn.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

Nzydenue Tpanchopmaropa.

HccnenoBanye NEPEMEHHOIO TOKAa 4Yepe3 IOCIEeN0BATEebHO COCIUHEHHBIE KOHIEHCATOP,
KaTYLIKy U PE3UCTOP.

HabiroieHune 31eKTpoMarHuTHOro pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoMaAZHUMHbIE 60IHbL.

MexaHuuyeckue BOJIHBI, YCIOBHs MX pacnpocTpaHeHus. [lonepeuHsle ¥ MpoI0JIbHBIE BOJIHBL.
[lepuon, ckopocTk pacnpocTpaHeHus: U AjauHa BoJHbI. CBONCTBA MEXaHMYECKHUX BOJIH: OTpPa)KEHUE,
npesnomiieHue, uHTepdepeHnus u audpaxis.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HeHrE OKPYKaIOILIEH Cpebl.

OJIEKTPOMArHUTHbIE BOJIHBI. YCIOBUSI M3JyY€HHUs JJIEKTPOMAarHUTHBIX BOJIH. B3aumHas
OpMEHTAIINSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE,  IPEJIOMIIEHUE,  MOJIApU3aLus,
uHTepdepeHIMS U AUPPAKIIHSL.

[Ikana 31eKTPOMarHUTHBIX BOJIH. [I[puMeHeHNe 3IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagroCBA3H U TeneBuIeHus. Pannonokarys.

DNEKTPOMarHUTHOE 3arpsiI3HEHUE OKPYXKAKOIIEH CpeJibl.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: MYy3bIKalbHbIE HHCTPYMEHTHI, pajaap,
pamuonpuéMHUK, TENeBU30p, aHTeHHa, TenedoH, CBU-meus, ynapTpa3BykoBas TUArHOCTHKA B
TEXHUKE U MEJTUIIMHE.

Hemoncmpayuu.

OO0pa3oBaHue M pacIpOCTPaHEHHE MOTIEPEYHBIX U TIPOIOTBHBIX BOJH.

Konebmromnieecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITMHBI BOJIHBI OT YaCTOThI KOJI€OaHU.

Habmonenue orpaskeHus ¥ MPeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Hab6monenue unreppepeHunu 1 Tuppakui MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CaoiicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HaGmroienme cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUIATYION M 9aCTOTOW KOJeOaHMiA.



HccnenoBanyue CBONCTB IEKTPOMATHUTHBIX BOJIH: OTPaXKCHHE, MPEIOMIICHHUE, MOJISIpU3aLns,
Tudpakiys, nHTepdepeHIrs.

OGHapyxeHne HHPPAKPACHOTO U YIbTPAPHUOIECTOBOTO U3TyUCHHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

W3ydenune napaMeTpoB 3BYKOBOM BOJIHBI.

W3ydenune pacrpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTRBE.

Tema 4. Onmuka.

[IpamonuHeitHOE pacnpoCTpaHEHHE CBeTa B OOHOPOJNHOW cpene. Jlyu cBera. TouedHsblil
UCTOYHMK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHuii B IIIOCKOM 3€pKaie.
Cdepuaeckue 3epkara.

[Ipenomienue cBera. 3aKOHBI TPETOMIICHHUS CBeTa. AOCOIOTHBIN MOKa3aTeNlb MPEIOMIICHHUS.
OTHOCUTENBHBIN TMOKa3zaTenb mnpenomiieHus. [1oCTOSHCTBO 4acTOTHI CBETa M COOTHOILEHHUE JUJIHH
BOJIH MIPU NIEPEX0JE€ MOHOXPOMATUYECKOTO CBETA YepEe3 IPaHuULly pazjiesa JABYX ONTUYECKUX Cpel.

Xona myueit B mpusme. [Jucnepcus ceta. CroxkHbIi coctaB 6enoro ceta. L[Ber.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpeneabHblil yroi MOJTHOr0 BHYTPEHHETO OTPAXKECHHUS.

Cobuparoiue u paccerBaroiiye JuH3bl. ToHKas nuH3a. @OKYCHOE pacCTOSHUE M ONTUYECKast
CHJIa TOHKOW JIMH3BL. 3aBUCHMOCTH (DOKYCHOTO PAcCCTOSHHS TOHKOHM chepudyecKod IHH3BI OT €€
F€OMETPHUH U OTHOCUTEIIBHOIO IIOKAa3aTelIs IPETOMIICHUS.

®opmylia TOHKOM JIMH3BI. Y BEINYEHHE, TaBAEMOE JTUH30MU.

Xoa nyd4a, OPOIIEAIIEro JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJIABHOM ONTHYECKOM OCH.
[TocTpoenune n300pakeHnii TOYKH M OTpe3Ka MPSMON B COOMPAIONINX U PACCEUBAIOIINX JIMH3AX U UX
CcHCTEMax.

OnTrueckue npudopsl. Paspemnraromas cnocodHocTs. ['11a3 kak onTHyeckas cCucTema.

[Ipenesbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

Bonnosas onrtuka. Untepdepenuus cBera. KorepeHTHbie HCTOYHUKHU. Y CIOBUSA HAOIIOICHUS
MaKCUMyMOB ¥ MHUHMMYMOB B WHTE€P(EPEHIIMOHHON KapTHHE OT JBYX KOT€PEHTHBIX MCTOYHUKOB.
[Tpumeps! kTaccu4ecKux HHTEPHEPEHIIMOHHBIX CXEM.

Hudpaxmus ceera. JudpakuuonHas peméTka. Y cioBue HaOIIOAEHUS TIIaBHBIX MaKCHMYMOB
NP MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKINOHHYIO PEHIETKY.

[ongpu3zanus certa.

TexHndeckue yCTPOWCTBA W TEXHOJOTMYECKHME TPOIECCHl: OYKH, JIyma, MEPHUCKOIL,
doroanmapaT, MUKPOCKOII, TPOSKIIMOHHBIN ammapar, MpOCBETIICHNE ONTHUKU, BOJOKOHHAS ONTHKA,
TuQpakIMoOHHAasT pemETKa.

Hemoncmpayuu.

3aKOHBI OTPAIKEHUS CBETA.

UccnenoBanue npenomiieHus CBeTa.

HaGumroenue noaHoro BHyTpeHHEro oTpaxenus. Mojienb CBeToBOa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB M300paykeHUH B JTMH3aX.

Monenu MUKpOCKOIIa, TeJIECKOa.

Habmroienne naTepdepeHmm cBera.

Habmoienne nBeToB TOHKHUX TUIEHOK.

Habmonenune nudpaxum cera.

N3yuenne nupakimoOHHON PeIIETKH.

Habnronenue qudpakiimoHHOTO CIIEKTpA.

Hab6monenue nucnepcuu cperta.

Habumronenue nonsipuzanuu cBeTa.

[IpumeneHue noaspoOUaOB Ul U3YUEHUS MEXaHUYECKUX HAIPSHKEHUH.

Yuenuueckuii sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

W3mepenue nokaszaresns NpeoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHMS OT BeIIecTBa (Ha TMpHUMEpE KHUIKHX
JIUH3).



N3mepenne GoKyCHOTO pacCTOSHUS pacCEUBAIOIINX JIMH3.

[Tomyuyenne u300paxkeHUs: B CUCTEME U3 INIOCKOTO 3€pKaja U JINH3BL.

[Tony4yeHnue u300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue Te1ecKOnMYeCKX CUCTEM.

Habmonenune nudpaxuu, naTepdepeHIy 1 NOIspU3aluy CBeTa.

N3yueHue noisipu3aliy CBETa, OTPaXEHHOTO OT HOBEPXHOCTHU JTUAJICKTPHUKA.

N3yuenne naTEpdEpeHINH JTa3€PHOTO U3TYUCHUS HA ABYX IIETIIX.

HabGmonenmne mucnepeuu.

HabGmoienune u nccienoBanne qUQPPaKIIMOHHOTO CIIEKTPA.

N3Mepenne MIMHBI CBETOBOM BOJIHBI.

[TorygeHue crieKTpa U3TyICHHUS CBETOINO/IA TIPH MTOMOIIH TUDPAKITHOHHON PEIIETKH.

Pa3znen 6. OcHOBBI crieIHAILHOI TEOPUH OTHOCHTEJILHOCTH.

['paHuubl TPUMEHUMOCTH Kiaccuueckol wmexaHuku. llocTymarbl creuuaabHON Teopuu
OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBall. [IpeoOpa3zoBanus Jlopenna. Y cioBre NpUIMHHOCTH.
OTHOCHUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMe/IJIEHNEe BPEMEHU U COKPALICHUE JUINHBI.

OHeprus ¥ UMITYJIbC PENIATUBUCTCKOM YaCTHILIBI.

CBs13b MaccChbl C 3HEPrue 1 UMITYJIbCOM PEJIATUBUCTCKOMN YaCTHIIBI. DHEPIHsl TOKOSI.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE TPOLECCHI: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTEIIN 3apsKEHHBIX YaCTHLL.

Y4eHnueckuit SKCIIepUMEHT, JJAOOpaTOpPHBIE PabOThI, MPAKTUKYM.

OmnpeneneHue MMITyJIbCa W SHEPrHM PEISATUBUCTCKUX dacTHll (1o QoTtorpadusiM TpeKoB
3apsDKEHHBIX YaCTHIl B MATHUTHOM I10J1€).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckynapno-e01no60ii oyanusm.

PaBHOBeCcHOE TerioBoe M3My4YeHHE (M3IydeHrne abCOIFOTHO YEPHOTO Tela). 3aKOH CMEIIEeHUs
Buna. I'nnioresa [1nanka o kBaHTax.

@®oTOoHBI. DHEprus U UMMYJIbC (HOTOHA.

doroaddext. OmbiTel A. I'. CroseroBa. 3akonsl GoToddhdekra. YpaBHeHne DUHIITEHHA IS
doroaddexra. «KpacHas rpanuma» Gortosrddekra.

JlaBneHue cBeta (B YaCTHOCTH, /IaBJIEHUE CBETA HA aOCOIIOTHO MOTJIOLIAIOUIYI0 U A0COIIOTHO
oTpaaroiyto rnosepxHocts). OnbiThl I1. H. JleGenena.

BonnoBeie cBoiictBa wactuu. Bonnsl ne bpoitna. imna BosHBL Ae bpoinst u pasmepsl
o01acTH JIOKaJIM3alMuu JBHXKYIIEeHcs yacTuipl. KopmyckymsipHo-BosHOBOHM nyanusm. Judpaxius
3JIEKTPOHOB Ha KPUCTAJUIAX.

Creruduka n3mepenuit B Mukpomupe. CooTHouleHus: HeonpeaeneéuHocreil ['elizendepra.

TexHUUECKHE YCTPOWCTBA M TEXHOJOTHUYECKHE IPOLECCHI: CIEKTPOMETP, (HOTODIEMEHT,
(doTOIaTUNK, TYHHEIBbHBI MUKPOCKOII, COJIHEYHAs 0aTapesi, CBETOAUO/I.

JHemoncmpayuu.

®DoT03QPeKT HA YCTAHOBKE C ITMHKOBOW TUTACTHHOM.

HccnenoBanue 3akoHOB BHemHero ¢potodddekra.

HccnenoBanue 3aBUCMOCTH CONPOTUBIICHHUS TOIYIPOBOAHUKOB OT OCBEIEHHOCTH.

Cseroauos.

Conneynas Oatapest.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKmuKym.

HccnenoBanue goropesucropa.

W3mepenue nocrostuHoi [1nanka Ha ocHoBe uccinenoBanus porodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YE€PE3 CBETOJUO OT HAMPSKEHUSI.

Tema 2. @uzuka amoma.

OnbIThI 110 MCCEA0BaHUIO CTpoeHus aroma. [Tnanerapuas mozens aroma Pesepdopna.

[loctynatsl bopa. W3nydeHune u norsiomenue GOTOHOB MPH NEPEXOJE aTOMA C OJHOIO YPOBHS
DHEPIUH Ha JPYTOH.

Bunael cniektpoB. CriekTp ypOBHEHN 3HEPTUH aTOMa BOJOPOAA.



CroHTaHHOE U BBIHYX/ICHHOE M3JIydeHue cBeta. Jlasep.

TexHuueckue ycTpoilcTBA W TEXHOJOTMYECKHE MPOLECCHl:  CHEKTPAJIBHBIA  aHAINU3
(crieKTpocKoIT), JTa3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogpenb omnbiTa Pezepdopaa.

Habnroienne nuHeiuaThixX CIIEKTPOB.

YCTpOoHCTBO U IEUCTBHE CHETYNKA MOHU3UPYIOIINX YACTHII.

OnpeneneHne AIMHBI BOJIHBI JJA3€PHOI0 U3IYYECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomut, npaKkmuxym.

HabmoieHre muHeyaToro cekTpa.

HccnenoBanue crnekTpa pa3peKeHHOTO aTOMapHOIO BOJIOPOJAa M M3MEPEHHE MOCTOSIHHOMN
PunoGepra.

Tema 3. Duzuka amomnozo A0pa u IJ1eMeHmMAPHLIX YACMUY,

Hyxnonnass mozmens sinpa ['eiizenOepra—lBanenko. 3apsig sinpa. MaccoBoe 4MCIO sapa.
N3oronsl.

PanuoakTuBHOCTE. Anbda-pacman. DIEKTPOHHBIM M TMO3UTPOHHBINA Oera-pacmaa. ['amma-
U3ITyYECHHE.

3aKOH paJMOaKTUBHOrO pacmnajna. PanuoakTuBHble u30TONBI B mnpupoxe. CBoiicTBa
MOHM3MPYIOILIErO HM3Iy4deHHs. BiusHue paJuoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBEHHBII
¢don m3nyuenus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SlnepHsie cuibl. JledekT Maccol sipa.

Snepusie peaknun. Jlenenue u cuHTe3 saep. SAnepusie peakTopsl. [Ipodaemsl ynpasisieMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJIOTMUECKHUE ACTIEKThl PA3BUTHSI SII€PHOIN SHEPTETUKU.

Meroabl perucTpauuu U UCClIeJOBaHUs AJIEMEHTAPHbIX YaCTHUL.

DyHIaMEHTaIbHbIE B3aUMOJEHCTBUA. bapuoHbl, Me30HbI U sentoHsl. IIpencrasneHue o
CranpaptHoit mojenu. KBapk-TiitooHHast MOJIENb aIpOHOB.

®dusuka 3a npeaenamu CTanaapTHON Mojenu. TEMHas MaTepust U TEMHAsT YHEPTHSL.

EnuHCTBO u3nueckoi KapTHHBI MHpA.

TexHu4yeckue yCTpOCTBAa M TEXHOJIOTMYECKHE IPOLIECCHl: TO3UMETp, Kamepa Buibcona,
SZICPHBIN peaKTop, TEPMOSICPHBIN peaKTop, aTOMHass 60MOa, MArHUTHO-PE30HAHCHAS TOMOTpagusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (oTorpadusm).

HccnenoBanne paqnoakTUBHOTO (POHA C UCTIOIB30BAaHUEM JJO3UMETPA.

W3ydenune noromenus 6eTa-4acTrll aTFOMHHHAEM.

Pa3neu 8. DiieMeHTBbI aCTPOHOMMH U ACTPO(PHU3UKH.

Ortanbl pa3BUTHs acTpoHOMUU. [IpukiagHoe U MUPOBO33PEHUYECKOE 3HAUYCHHE ACTPOHOMMH.
[IpumMeHMMOCTb 3aKOHOB (PU3HUKH JUIsl OOBSICHEHUS IPUPO/Ibl KOCMUYECKUX OOBEKTOB.

Metonel  acTpoHOMHUYECKMX —HccaenoBaHuil. CoOBpEeMEHHBIE ONTHYECKHE  TEJIECKOIbI,
paMoTeNeCKOIbl, BHeaTMOC(EepHast aCTPOHOMHUSI.

Bun 3Bé3an0r0 Heba. Co3Be3aus, sipKue 3BE3/bI, IIAHETHI, UX BUAUMOE JIBHKCHHUE.

ConHeyHas cucrema.

Comnnue. Conneunas akTUBHOCTb. MlcTounuk sHeprun CosHia u 3BE31.

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(Marpamma «CHeKTpajbHBIM KIACC — CBETUMOCTBY.
3BE3/1bI [VIABHOW MOCIE0BATEIIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] IJIaBHOMN
nocienoBareabHocTH.  BHyTpenHee  crpoeHue  3BE34. COBpEMEHHbBIE  MPEJCTABIEHUS O
IIPOUCXO0XKIeHUU U dBosonMK CosTHIA U 3BE3]1. DTalbl )KU3HU 3BE3N.

Mrneunsiii [1yte — nama ["anaktuka. [Tonmoxenue n asuwxenue Connna B ['amaktuke. Tumb
rasiakTuk. Paguoranaktuku u kBa3apbl. UEpHBIE ABIPHI B sipax rajakTHK.

Bcenennas. Pacmupenune Bceenennoit. 3akon XaO6ma. PaszOeranue ramaktuk. Teopust
Bosnbiioro B3peiBa. PenukToBOE U3ITyUEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoodaemMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.



HaGnronenust 3BE€31HOr0 HeGa HEBOOPYKEHHBIM TJIA30M C HCTOJIB30BAHHEM KOMITBIOTEPHBIX
MPUIIOKEHUH /JIsl ONpPE/ICNICHUs MOJIOKEHUsI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3usi CeBepHOro NnoJlylapus U ipKue 3BE3/bI.

Ha6mronenus B reneckon JIyHbl, IuIaHeT, TYMaHHOCTEH M 3BE3THBIX CKOTICHHIA.

Du3nvecKuii MPaKTHKYM.

CrnocoObl u3MepeHus (U3NYECKUX BEIMYUH C MCIOJIb30BAHMEM AaHAJOTOBBIX W HU(POBBIX
U3MEPUTENILHBIX PUOOPOB M KOMITBIOTEPHBIX JaTYNKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCHTEIIbHBIC
HOTPEIIHOCTH U3MEPeHNU (Pr3HUecKuX BennduH. OLeHKa IPaHHUI] TOTPEITHOCTEH.

[TpoBeneHNe KOCBEHHBIX HM3MEPEHWH, WCCIICIOBAHHWNA 3aBHCUMOCTEH (DM3MUYSCKUX BEJIHYHWH,
NpoBEepKa MPEUIOKEHHBIX THIOTe3 (BHIOOp W3 paboT, OMUCAHHBIX B TEMAaTHYECKUX pa3zieax
«YYEeHNYECKUH IKCTIEPUMEHT, JIAOOPAaTOPHBIE paOOThI, MPAKTUKYM).

Obo0mariee MOBTOpPEeHUE.

O060061eHre u cucTeMaTH3alys cofep)aHus pa3aenoB Kypca «Mexanuka», «MomnekynsapHas
(dhu3MKa ¥ TEPMOJIMHAMHUKAY, «JIEKTpouHaMuKay, «Konebanust n BosHb, «OCHOBBI CICIIMAILHON
TEOPUHU OTHOCUTEIBHOCTH», «KBaHTOBas (huzukay, « MeMEHTHl aCTPOHOMUU U aCTPODYUZUKI.

Ponb ¢usuku 1 acTpOHOMHUU B IKOHOMUYECKON, TEXHOJIOIMYECKOM, COLMANTbHON U STUYECKON
cdepax AEATENbHOCTH YENIOBEeKa, POJIb U MECTO (PM3MKH M aCTPOHOMHUHM B COBPEMEHHOW Hay4yHOU
KapTHHE MHUpA, 3HA4YCHHE  ONHUCATEIbHOH, CHCTEMATU3UPYIOIIEH, OOBSICHUTENBPHOH U
NPOTHOCTUYECKOW (QYHKIUH (U3UUECKOW TeOopuH, poib (U3NYecKoil Teopuu B (hopMupoBaHHU
NpeACTaBICHU 0 (PU3NYECKON KapTHHE MHUPA, MECTO (PU3MUYECKOW KapTHUHBI MUpPa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOE.

MexnpeaMeTHble CBSA3M.

N3yuenne kypca ¢usuku yriry0néHHoro ypoBHs B 11 Kkiacce ocylecTBISeTCS C y4&€TOM
COJIepIKaTEbHBIX MEXKIPEAMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTHKH, OWOJIOTUH, XUMUH, Teorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnsvle nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO0068 HAYYHO20 NOZHAHUA:
SBJICHWE, Hay4dHbId (akt, rumore3a, Qu3uyeckas BeNIWYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, U3MEPEHHE, MOTPEIIHOCTH W3MEPEHHUH, M3MEpUTEIIbHbIE
npuOopsI, U poBas JadopaTopusl.

Mamemamuka: peUIeHWE CHUCTEMbl ypaBHeHHMH. Tpuronomerpuuyeckue (YHKIUU: CHHYC,
KOCUHYC, TaHI€HC, KOTaHINE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BeKTopbl M ux
MPOEKIIMM Ha OCH KOOPAWHAT, CJIOXEHHE BEKTOpOB. I[Ipom3BomgHBIE >JEMEHTApHBIX (DYHKIWH.
[Tpu3Haku mog00uUs TPEYTrOJLHUKOB, OMPEIEICHNE TUIOIAIH IIOCKUX GUTYp 1 00BEMa Te.

Buonozcus: >nextpudeckue SBICHUS B )KUBOW MPHUPOJE, KojeOaTeNbHbIC ABIKEHUS B KUBOU
MPUPOJIE, DKOJOTWYECKHE PHUCKM TPU MPOU3BOJACTBE BJIEKTPOIHEPTHH, AJIEKTPOMATHUTHOE
3arpsi3HEHHE OKpPYKarollel cpebl, yIbTPa3ByKOBas IMATHOCTUKA B MEMIIMHE, ONITUYECKUE SBJICHUS
B JKMBOU IIPUPOJIE.

Xumusa: CTpoOeHUE aTOMOB M MOJIEKYJI, KPUCTANIMYECKasi CTPYKTYpa TBEPABIX TEJ, MEXaHU3MbI
00pa30BaHMsI KPUCTAINIMYECKON PEIETKH, CIIEKTPAJIbHBIN aHAIN3.

T'eozpaghua: MarHuTHBIE TIONMIOCA 3€MIIM, 3aI€KH MAarHUTHBIX Py, (OTOChEMKA 3EMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozusn: NPUMEHEHUE IOCTOSIHHBIX MAarHUTOB, AJIEKTPOMATHUTOB, AJIEKTPOBUTATEIND
Sxobu, TeHepaTop TEPEeMEHHOTO TOKa, WHIYKIMOHHAS Te4Yb, JIMHUU dJEKTpornepenad,
JJIEKTPOJBUraTelb, pazap, paguoONpUEMHHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-neus,
YIbTPa3BYKOBAsl IMATHOCTUKA B TEXHUKE, MPOCKIIMOHHBIN anmnapar, BOJIOKOHHAS ONTHKA, COJIHEYHAs
Oarapesi, CITyTHUKOBBIE PUEMHIKH, sIIEPHASI SHEPTETHKA M SKOJIOTHUECKHE aCTIeKThI €€ pa3BUTHSI.



IINIAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA I[TPOI'PAMMEBI 110 ®U3UKE HA YPOBHE
CPEIHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHMs yueOHOro mnpenMera «®dusmka» IOIKHBI OTpa)xkaTb
TOTOBHOCTh U CIOCOOHOCTh OOYyYaroIUXcs PYKOBOJCTBOBATbCS C(OPMUPOBAHHOM BHYTpEHHEH
MO3UIMEH JTUYHOCTH, CUCTEMOH LIEHHOCTHBIX OPMUEHTALMM, MO3UTUBHBIX BHYTPEHHHUX YOESXKIECHUM,
COOTBETCTBYIOUIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OTBITAa M OIBITA JESTEIBHOCTH B MPOLECCE PeaH3alliid OCHOBHBIX HAINpaBJICHHH BOCHHUTATEIBHOU
NesITeIbHOCTH, B TOM YHCJIE B YaCTH:
rPakKIaHCKOI0 BOCIIUTAHMSA:
c(OPMHUPOBAHHOCTh IPAKIAHCKON MO3ULUK 00YUaIOIIErocss KaK akTHBHOTO U OTBETCTBEHHOTO YJICHA
POCCHIACKOTO OOIIIECTBA;

NPUHATHE TPAAULMOHHBIX 00LIEUEIOBEUECKUX TYMAHUCTUYECKHUX U JEMOKPATHUECKUX LIEHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO AEATEIBHOCTh B HHTEPECAX IPakJaHCKOTr0 OOIECTBa, y4acTBOBATh B
CaMOYIIpaBICHUU B 00pa30BaTeIbHOMN OpraHn3aliig;

YMEHHE B3aUMOJIEMCTBOBATH C COLMAIBHBIMU MHCTUTYTAMHM B COOTBETCTBUU C UX (PYHKIMSIMU U
Ha3HauUCHHEM;

TOTOBHOCTH K TYMaHUTAPHON M BOJIOHTEPCKOM NIESTETHHOCTH.

NaTPUOTHYECKOT0 BOCTIMTAHMA:

c(OPMHUPOBAHHOCTH POCCUICKOHN TPaXKTAHCKOW UACHTHYHOCTH, TATPHOTH3MA;

IIEHHOCTHOE OTHOILEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHUSIM POCCHUICKHX Y4YEHBIX B
obnacTu (HU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CHOCOOHOCTh OIEHMBAaTh CHUTYallMI0O W IPUHUMATh OCO3HAHHbBIE pPELICHHs, OPUEHTUPYSCh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMBI U IIECHHOCTH, B TOM YHUCJIE B I€ATEILHOCTH Y4EHOT0;

OCO3HaHME JINYHOTO BKJIa/1a B IIOCTPOEHUE YCTOWYMBOIO OyIyLIEero.

3CTEeTHYECKOr0 BOCTIUTAHMSA

ACTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYas OSCTETHKY HAY4YHOTO TBOPYECTBA, MPUCYIIETO
du3nuecKoii HayKe.

TPY/I0BOT0 BOCIIMTAHUS

UHTEpEC K pa3Iu4yHbIM cdepam NpodhecCHOHATbHON NeATeNbHOCTH, B TOM 4YHCJE CBSI3aHHBIM C
¢u3uKol W TEXHUKOH, yMEHHe COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymeld mnpodeccun u
peann30BBIBAaTh COOCTBEHHBIE )KU3HEHHBIE IITaHBI;

TOTOBHOCTB U CIIOCOOHOCTBH K 00Pa30BaHMIO U CAaMOOOPA30BaHUIO B 00JIACTH (PU3HKU HA MPOTSHKEHUH
BCEH KU3HHU.

IK0JIOTHYeCKOIr0 BOCIIUTAHHUS:

c(OPMHPOBAHHOCTH YKOJIIOTHUECKON KYJIbTYpPbI, OCO3HAHUE TIIO0ATBHOTO XapaKTepa dKOJIOTUYECKUX
npooJIeM;

TUIAHUPOBAHWE M OCYIIECTBICHHE JACHCTBHI B OKPYXKAIOLICH Ccpeae Ha OCHOBE 3HAHUS IeJel
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIuIpeHne OMbITa JEeSITeIbHOCTH YKOJIOTMYECKON HANPaBIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH
1o (Gpu3mKe.

LHEeHHOCTH HAYYHOI'0 MO3HAHUS:

Cc(OPMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUs
¢buznyeckoil HayKu;

OCO3HaHME LIEHHOCTH HAay4yHOM JESITEIbHOCTH, TOTOBHOCTb B IpoOLECCe W3Y4eHUs (U3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEA0BATENbCKYIO JESITEIbHOCT HHIUBUYAJIbHO U B IPYIIIIE.

METANPEIJMETHBIE PE3YJIbTATbBI



Ilo3naBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornyeckue AeicTBHS:

CaMOCTOSITENLHO (POPMYIHPOBATH U AKTYyaJIU3UPOBATH POOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;
ONpEAEIIATh 1NN AEATEIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUH UX JOCTUKEHMUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMAaTPUBAEMbIX (PHU3UUECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH pelieHus NpoOieMbl ¢ y4ETOM aHajiu3a HMEIOIIUXCS MaTepHalbHBIX H
HeMaTepUabHbBIX PECYPCOB;

BHOCHUTBL KOPPEKTUBLI B ACATCIBHOCTH, OUCHHWBATH COOTBCTCTBUC PC3YJIbTATOB LECIAM, OLUCHHBATH
PHUCKU TTOCIEACTBUM eI TEIHHOCTH;

KOOPJMHHUPOBATH U BBHITIOJIHATH padOTy B YCIOBUSAX PeajbHOr0, BUPTYAIIbHOTO M KOMOMHUPOBAHHOTO
B3aMMOICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIICHHE NPU PEIIEHUH KU3HEHHBIX ITPOOIEM.

ba3oBble ucciieqoBaTebCKue 1eiiCTBUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHITHAMH U METOJaMH (PU3NUECKON HAYKU;
BJIAJICTh HaBBIKAMH Y4e€OHO-HCCIIEeIOBATEIbCKON M MPOEKTHOM NEATETbHOCTH B OOJIACTH (DHU3HKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TTOMCKY METOIOB PELICHUS 33134 (PU3NUECKOTO
COACPIKaHus, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUWSA;

BJIAQJE€Th BHUJAMH JICATEIBHOCTH IO IOJYyYEHUIO HOBOIO 3HAHMSA, €ro HHTEepIpeTaluy,
npeoOpa3oBaHUI0 ¥ MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHTYaIMsX, B TOM YHCIIE MPH CO3JaHHUU
y4eOHBIX POEKTOB B 007IaCTH (PHU3HKH,

BbISBJAITE NPUYUHHO-CJICACTBCHHBIC CBS3UM W AKTYAJIU3UPOBATH 3a4avy, BbLABUI'ATb TUIIOTE3Y eé
peuiCHus, HAXOAUTh APryMCHTBI UIA JOKAa3aTCJIbCTBA CBOUX YTBep)KHeHHﬁ, 3aaBaTh MMapaMeTpbl U
KpUTEPUU PELICHHUS;

AHAJIM3WUPOBATH IMIOJIYYCHHBIC B XOJAC PCHICHHUA 3aJadud PE3YJbTAaTbl, KPUTUYCCKHU OLCHUBATH HX
JAOCTOBCPHOCTD, ITPOTrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBHAX;

CTaBUTh U (POPMYyITHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTENbHON JESATEIBHOCTH, B TOM YHCIIE
NpY U3y4eHUHU (PU3HKH;

JAaBaTb OLUCHKY HOBbLIM CUTYyallUAM, OLICHUBATD HpHO6pCTéHHLIﬁ OIIBIT,

YMETb NIEPEHOCUTD 3HAHHA M0 (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEACATEILHOCTH;

yYMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00JIaCcTe;

BBIABUT'aTb HOBBIC UICHU, IIPCJIATaTh OPUT'MHAJIbHBIC TOAXOABI U PCUICHMS

CTaBHUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHHS.

Pa6ora ¢ unpopmanueii:

BJIaACTh HABbIKAMHW IOJYYCHUSA I/IH(bOpMaIII/II/I (1)I/I3I/ILICCKOI‘O COoACpIKaHrd M3 HMCTOYHHUKOB PA3HBIX
TUIIOB, CAMOCTOSATCIIBHO OCYUCCTBJIATL IIOUCK, aHalnu3, CUCTEMATHU3allUI0 W HHTCPIPCTALUIO
UH(OPMAIIUH PA3INYHBIX BUIOB U ()OPM IIPEICTABICHHUS;

OLICHMBATh JOCTOBEPHOCTh MH(OPMALIUY;

HCIIOJIB30BATh CpPEACTBA I/IHCI)OpMaHI/IOHHLIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B peUICHNH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHM3allUOHHBIX 3aJa4 C CO6HIOIICHI/ICM Tpe6OBaHI/Iﬁ
APrOHOMHKH, TEXHUKU O€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEpPEKEHNS, IPABOBBIX U ATHYECKUX HOPM,
HOPM MH(POPMAIIMOHHOH 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (M3NYECKOTO COJAEP)KaHMS B pa3M4HbIX (opMaTax C y4€TOM Ha3HAUCHHS
uHQOpPMAIMM ¥ IeNEeBOW ayIuUTOpPHH, BBIOMpas ONTUMANbHYIO (OpPMY MpPEICTABICHUS U
BU3yaJIM3aIl1u.

KovMMmyHnKkaTHBHBIE YHHBepCcaJlbHbIe yueOHble 1elCTBUS:

OCYIIECTBIISITH OOIIEHNE Ha YpOKax (PU3UKK ¥ BO BHEYPOUHOU e TEIBHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOH(DIUKTHBIX CUTYallMid U CMSTYaTh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh U MCIIOJIb30BATh MPEUMYILIECTBA KOMaHIHON U MHAUBHUIYaJIbHOU paboThI;



BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBHI € yU4ETOM OOLIUX HHTEPECOB U BO3MOXKHOCTEH
Ka)KIOr0 WIEHA KOJIJIEKTHBA;

NPUHUMATh 1EJIM COBMECTHOM N1€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEHCTBUA 1O €€
JIOCTH>KEHHIO: COCTaBJISITh IUIAH JEUCTBMI, pacrpenesisitb pojid ¢ y4€TOM MHEHUN YYaCTHHKOB,
o0cyXIaTh pe3yJbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAJa M KaXKJOTO YYAaCTHHKAa KOMaHIbl B OOMIMH pe3ynbTaT IO
pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTb HOBBIE POEKTHI, OLEHUBATh UJIEU C TO3ULUN HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTHYECKON
3HAYUMOCTH;

OCYIIECTBISITh TO3UTUBHOE CTPATErHYeCKOE TIOBEACHHE B pA3IMYHBIX CHUTYalUsX, HpPOSBIATH
TBOPYECTBO M BOOOpakeHUe, OBITh MHUITUATUBHBIM.

PeryasituBHble yHHBepcaJbHbIe y4eOHbIe NeliCTBUSA

Camoopranu3amnus:

CaMOCTOSITENIFHO OCYIIECTBIISITH O3HABATENILHYIO JIEATEIILHOCTh B 001aCTH (PU3UKH U aCTPOHOMHUH,
BBISIBJISITH NIPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIEHO COCTaBIIATh IUIAH PEIICHUs] PACYETHBIX U KaUE€CTBEHHBIX 3a/1a4, IJIaH BBIIOJIHEHHS
NPaKTUYEeCKOM pabOThl C Yy4ETOM HMMEIOMIMXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHN;

JTaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

pacIIUpATh paMKH Y4eOHOTO MpeaIMeTa Ha OCHOBE JTMYHBIX MPEAIOYTEHHIA;

JIeJIaTh 0CO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3 PELICHHUE;
OLICHHUBATh NPUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHHUIO SPYAMLUU B 001acTH (U3UKH, MOCTOSHHO
NOBBILIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJI1b, SMOLMOHAJIBLHBIN HHTEJJICKT:

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, BHOCUTh KOPPEKTUBHI B I€ATEIHHOCTh, OLICHUBATH COOTBETCTBUE
pe3yabTaTOB LIEISIM;

BJIAJI€Th HABbIKAMU I[1O3HABATEILHOW pe(IeKcHn Kak OCO3HAHUS COBEPLIAEMBbIX ACUCTBHHA U
MBICIUTENBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI peIIeKCUN AJIs OLIEHKH CUTYalluH, BIOOpAa BEPHOT'O PEIIECHUS;

YMETh OIICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEIICHHUS TI0 X CHUKCHHIO;

NPUHUMATh MOTUBBI U PTYMEHTHI IPYTHX NPU aHAJIN3€ PE3YJIbTaTOB JESATENbHOCTH;

MIPUHUMATH ce0s, TOHNMAasi CBOM HEJOCTATKU M JOCTOMHCTBA;

MPUHUMATh MOTUBBI U PTYMEHTHI IPYTHX IPU aHAJIM3€ PE3YIbTATOB JESTENbHOCTH;

NpHU3HABATh CBOE TPABO M MPABO JAPYTUX HA OIINOKH.

B mporiecce m0CTHXKEHUS TMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MPOTPAMMBI MO (U3HKE ISl YPOBHS
cpenHero o0mero o0pa3oBaHus y 0Oy4YaIOUIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIIICKT,
MIPENOoJIaraoImnii COPMUPOBAHHOCTE:

CaMOCO3HaHUSI, BKIIIOYAIOMIETO CIOCOOHOCTh TMOHMMATh CBOE IMOIMOHAIBHOE COCTOSHUE, BUIETh
HaNpaBJICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHOU c(hepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETryJIMPOBAHHUS, BKIIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJIEHUE, CIIOCOOHOCTh alallTUPOBATHCS K 3MOIIMOHAIBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMH, BKIIOYAIOMICH CTPEMIICHHUE K JIOCTIDKEHHUIO IEIH M YCIeXY, ONTHMHU3M,
WHUIIMATHBHOCTH, YMEHHE JICHCTBOBATH, HCXOIS U3 CBOMX BO3MOYKHOCTEH;

SMIIATHH, BKJIFOYAIOIIEH CITOCOOHOCTh MOHMMATH SMOIMOHAIBHOE COCTOSHHUE APYTUX, YYUTHIBATH
€ro TPY OCYIIECTBICHUH OOIIEHMS, CITOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIIOYAIOLIUX CIIOCOOHOCTH BBICTpAaMBaTh OTHOIIEHUS C JPYTUMU JIOIAbMH,
3a00TUTHCS, IPOSBIATH MHTEPEC U pa3periaTb KOH(IUKTHI.



[MPEAMETHBIE PE3YJIbTATbI

K xonmy oOyuenus B 10 knacce mpenmeTHbie pe3yibTaThl Ha YIIIYOJIEHHOM YpPOBHE JOJDKHBI
OoTpakaTh C(HOPMHUPOBAHHOCTD y OOYJAFOIIUXCS YMEHHIA:

MOHUMATh POJIb (PU3MKK B DKOHOMHUYECKOH, TEXHOJOTHUYECKOW, DKOJIOTMUYECKOM, COIHMAILHOH H
ATHUYECKON c(epax AEsITeTbHOCTH YEIOBEKa, POJb U MECTO (PU3MKM B COBPEMEHHOW HAay4HOMH
KapTUHE  MHpa, 3HA4YCHHE  ONMCATENbHOM, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIHHOW U
MPOTHOCTHYECKOH (QYHKIMKA (U3NISCKOM TEOPUM — MEXaHWKH, MOJCKYIIPHOH (QU3UKA U
TEPMOJUHAMHKH, POJIb (HU3MUYECKON TeopuH B (GOPMHUPOBAHUM TIPEACTABICHUN O (u3mueckoi
KapTUHE MUPA;

pa3iauyaTh yCJIOBHUS MPUMEHUMOCTH MoJelel (QU3UYEeCKHMX Tel U MPOLECcCOB (SBICHUN):
MHepLHUaIbHas cucTeMa OTCuéTa, abCOMOTHO TBEPAOE TENI0, MaTepUaIbHas TOUKA, PABHOYCKOPEHHOE
JIBIDKEHHE, CBOOOJHOE TajeHue, abcomoTHO ympyras jgedopmanus, aOCOJMIOTHO YIPYroe W
a0COJIIOTHO HEYIPYroe CTOJKHOBEHHWS, MOJENH Ta3a, XUIKOCTH U TBEPAOTO (KPUCTAJUINYECKOTO)
TeJa, UaealbHbIN ra3, TOUCUHBIN 3apsil, OHOPOTHOE SIEKTPUIECKOE T0JIE;

pasnuyaTth ycinoBUs (TpaHWIbI, OO0JacTH) NPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IIOHMMATh
BceoOmmii xapakTep (yHIaMEHTaJbHBIX 3aKOHOB W OTPAHMYEHHOCTh HCIOJIB30BAHHS YaCTHBIX
3aKOHOB;

AQHAIM3UPOBATH U OOBSICHATH MEXaHUYECKHE MTPOLIECCHI U SIBICHUS, UCTIONb3YsI OCHOBHBIE TTOJIOKCHHS
M 3aKOHbl MEXaHHKH (OTHOCHUTEIBHOCTh MEXaHHMYECKOTO JBW)KEHHA, (OPMYJbl KUHEMATHKH
PaBHOYCKOPEHHOTO IBW)XKEHUs, MpeolOpa3oBanus ["amuiest s CKOPOCTH U TEpPEeMEIIeHUs], 3aKOHbI
Herorona, npuHIMI OTHOCUTENIBHOCTH ["anues:, 3aK0OH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS
UMITyJIbCa U MEXaHUYECKOW SHEPTUH, CBSA3b padOThI CHIIBI C U3MEHEHHUEM MEXaHWYEeCKOW SHEPruw,
YCIIOBUSI paBHOBECHsI TBEPAOrO Teja), MPU STOM HCIOJIB30BAaTh MAaTEMaTHYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH (M3MYECKHUX 3aKOHOB: MpeoOpazoBanuii ['ammmes,
BTOPOTO M TPEThETo 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS UMITYJIbCA U MEXaHHYECKOW SHEPTHH,
3aKOHA BCEMUPHOTO TATOTEHUS;

AQHAJIM3UPOBATh M OOBSCHATH TEIUIOBBIE MPOLECCHl U SBICHUS, UCIOJIB3Ys] OCHOBHBIC TOJIOKCHHS
MKT u 3akoHBI MOJIEKYJSIPHON (U3UKN U TEPMOIAMHAMHUKH (CBSI3b JABJIEHUS HAEAIBHOTO Ias3a co
CpelHE! KUHETHYECKOM JHEPrueil TEIUIOBOTO IBHMXKEHHMSI M KOHLEHTpAUUel ero MOJIEKYJl, CBS3b
TEMIIepaTypbl BEUIECTBA CO CPEAHEW KMHETHYECKOW DHEPrueil TEIUIOBOTO JBIKEHHS €ro YaCTHII,
CBSI3b JIABJICHUSI MJCABHOTO ra3a C KOHLEHTpAIMed MOJIEKYJI W €ro TeMIIepaTypoi, ypaBHEHHE
MenneneeBa—Knaneiipona, nepBblii 3aKOH TEPMOJAMHAMHKH, 3aKOH COXPaHEHHS YHEPTUH B TEILIOBBIX
npoiieccax), MPH 3TOM HCIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKCHHWE 3aKOHOB, YKa3bIBaTh YCIIOBHS
NpUMEHUMOCTHU ypaBHeHUs1 MenneneeBa—Kaneiipona;

AQHAJU3UPOBATh U OOBSCHSITH AJIEKTPUYECKHE SBICHUS, UCTIONB3Ysl OCHOBHBIC MOJOXKEHUS M 3aKOHBI
AIIEKTPOAMHAMHKH (3aKOH COXPAHEHUS JJIEKTPHUYECKOro 3apsiia, 3akoH KynoHa, MOTEHIMATbHOCTh
AIIEKTPOCTATUYECKOTO TOJsI, TPUHIMIT CYNEPIO3ULIUHN EKTPHUECKUX TIOJIEH, NP 3TOM yKa3bIBas
YCIIOBUSI MPUMEHUMOCTH 3akoHa KynoHa, a Takke MPaKTUYeCKU BaXKHBIE COOTHOIICHHUS: 3aKOHBI
Oma st ydacTKka Len U Ui 3aMKHYTOM DJIEKTpUYecKoi nenw, 3akoH J[xoyns—Jlenna, npaBuna
Kupxroda, 3akonsl ®apajest 11 3J1eKTPoIn3a);

OIHUCHIBATh (PH3MUYECKHE NPOLECCHl M SBICHUS, MCIONb3Yys BEIWYHMHBL TEpEMENIeHHe, CKOPOCTb,
YCKOPEHHUE, UMITYJIbC T€JIa U CHCTEMBI TEJl, CHJIa, MOMEHT CHJIbI, IaBJICHUE, IOTCHIAIbHAS DHEPT U,
KUHETHYeCKasi SHEPrHsi, MEXaHU4YecKast SHEeprusi, padoTa CHJIbI, HEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
CUJIa TSDKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS, MOIIHOCTb, SJHEPTUs B3aUMOJICUCTBUSA Tena ¢ 3eMIEn
BONM3M €€ TOBEPXHOCTH, HHEpPrus ynpyroil nedopmanuu MpYKAHBL, KOJIMYECTBO TEIUIOTHI,
a0CoJIOTHAsl TeMIieparypa Tena, paboTa B TEPMOIWHAMHKE, BHYTPEHHSS DJHEPTUS HIACATLHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEATLHOTO Ta3a, OTHOCHTEIbHAs BIAXKHOCTh Bo3myxa, KIIJI
UICATFHOTO TETUIOBOTO JIBUTATENIS; AJIEKTPUUIECKOE I0JIe, HAMPSHKEHHOCTh JJIEKTPHUYECKOTO ITOJIA,
HANPsOKEHHOCTH TIOJISI TOYEYHOTO 3apsja WM 3apsHKEHHOTO Iapa B BaKyyMe W B JTUDJIEKTPHKE,
HNOTEHIHMAN 3JEKTPOCTATUYECKOTO TOJsI, Pa3sHOCTh IMOTEHIMANIOB, JJIEKTPOABMXKYIAs CHIa, CHIIA
TOKa, HaIpsDKEHHWE, MOIIHOCTh TOKa, OJJeKTpuyeckas EMKOCTh IUIOCKOTO KOHJEHCATopa,



CONPOTHBIICHUE Y4YacTKa LIEMH C MOCIEAOBATEIbHBIM M NapajuIeIbHBIM COEAMHEHUEM PE3UCTOPOB,
SHEPIrusl JIEKTPUUECKOr0 MOJIsl KOHACHCATOPA;

OOBSICHATE OCOOEHHOCTH NMPOTEKAaHUsI (PU3UUECKUX SIBJICHUN: MEXaHMYECKOE JBWKECHUE, TEIUIOBOE
IBWKCHHE 4YaCTHI[ BEIIECTBAa, TEIUIOBOC paBHOBECHE, OpOYHOBCKOEe mBIKeHHe, nuddys3us,
UCIapEeHue, KUIEHHWEe W KOHACHcauus, IUIABICHHE M KPUCTAUIM3alMsl, HAaIlpaBICHHOCTb
TEIUIONEPeNauy, JJIEKTPU3alusl  TeJl, OKBUIOTEHUUAIBHOCTb IOBEPXHOCTH  3aPSIKEHHOIO
IPOBOJHUKA;

MPOBOJUTh  HMCCIENIOBAHUE 3aBHCHUMOCTH OJHOW (PM3WUYECKOW BEIWYMHBI OT JPYrol ¢C
UCITIOJIb30BAaHUEM TMPSIMBIX M3MEPEHHH, TPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUpPOBATH
pe3yabTaThl TONYYEHHOM 3aBUCUMOCTH (U3MYECKHUX BEJIWYMH B BUAE TpaduKOB ¢ Yy4ETOM
a0COIIIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, IeNIaTh BHIBOBI 10 Pe3yabTaTaM HCCIIeJOBAHUS;
HNPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIMUUH, IIPU 3TOM BbIOMpPATh ONTUMAILHBIN METOJ
U3MEpPEHUs], OLEHMBATh AOCONIIOTHBIE M OTHOCHUTENBHBIC MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
W3MEPEHNN;

HPOBOJUTH ONBITHI 110 NPOBEPKE MPEII0KEHHON TMIOTE3bl: IJIAHUPOBATh HKCIIEPUMEHT, COOUPATh
HKCIEPUMEHTAJIbHYI0 YCTaHOBKY, aHAJIU3UPOBAaTh IOJIYYEHHBIE pE3yJbTaTbl U JI€laTh BBIBOJ O
cTaTyce NpeAoKEHHOM I'MIIOTe3bl;

coOmoaaTh mpaBmia OE30MacHOTO TpyJda MpPU TMPOBEICHWU HCCIEAOBAaHMNA B paMKax y4eOHOTrO
OKCIEPUMEHTa, TMPAaKTHKyMa M Yy4eOHO-HCCIIEOBATENIbCKOM W MPOEKTHOH JeATENbHOCTH C
UCIIOJIb30BAaHHEM U3MEPUTEIIbHBIX YCTPOICTB U 1a00paTOPHOTo 000py10BAHUS;

pemaTh pacy€THbIE 3a/a4d C SBHO 3aJaHHOW M HESBHO 3a/JlaHHON (pu3Myeckod Monenblo: Ha
OCHOBAaHMHM aHajdHM3a YCJIOBUS OOOCHOBBIBAaTH BBIOOp (u3MyYecKOW MoJenu, OTBedarouen
TpeOOBaHUAM 3a7aud, PUMEHATH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UUECKUX
TEOpUH MpPHU MCIIOJIB30BAHUM MaTEMaTHYECKMX METOJOB PELIEHUs 3aJad, NMPOBOAMTH PAacdEThl Ha
OCHOBAHUU UMEIOIINXCS JaHHBIX, AHATM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATh METOABI PELICHUS
¢ Y4€TOM IIOJy4YECHHBIX PE3YJIbTaTOB;

pelmaTh KadecTBEHHBbIE 3a/aud, TpeOyrolue MpUMEHEHHs 3HAaHMK M3 pa3HBIX pa3desioB Kypca
¢u3MKN, a TakKe HWHTErpallMd 3HAHUM M3 JAPYTHMX NPEIMETOB E€CTECTBEHHO-HAYYHOTO IHKIIA:
BBICTpAauUBaTh JIOTMUECKYI0 LENOYKY pPAacCy)KIEHUH C ONOpod Ha H3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3NYECKHE SBICHUS;

UCITIONIb30BaTh TEOPETHYECKHE 3HAHWS Uil OOBSICHEHUS OCHOBHBIX IPHHIUIIOB PabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUUECKHUX MPOIIECCOB;

HOPUBOJUTH MPUMEPHI BKJIAJa POCCHUCKUX U 3apyOeKHbIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE ITPOIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHil;

AQHAJU3UPOBATh M OLIEHUBATDH TOCJIEACTBUS OBITOBOI M MPOU3BOJICTBEHHOM AEATEIBHOCTH YEIIOBEKa,
CBSI3aHHOM C (PM3NYECKUMU MPOIIECCAMH, C MO3UIMK IKOJIOTHUECKOM 0€30MacHOCTH, MPeCTaBICHHUMA
0 palMOHAJIbLHOM HPUPOJOINONIB30BAHNUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHUN HAyKH U
TEXHOJIOTHH IS 1ajIbHEHIIIEro pa3BUTHS YEJIOBEUECKOTro O0IIECTBa;

NPUMEHSTh pas3UyuHble CIOCOObI PabdoThl ¢ WHPOpManUei (UINIECKOTO COJCPKAHUS C
UCITIOJIb30BAaHMEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHH, NpPU JTOM HCIIOIB30BATh
COBpEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTHHU JIJIsl IOUCKA, epepaboTKU M MPEIbSIBICHHUS y4eOHON
U HAYYHO-TIOMYJISIPHOM MH(OpMAaIMM, CTPYKTYPHPOBAaHUS W UWHTEpHpeTanud HH(OopMaImm,
HOJY4YEHHON M3 pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHAIN3UPOBATH MOIy4aeMylo HHPOPMALIUIO U
OLIEHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS 3HAHWW, TaK M HAa OCHOBE aHAIN3a
UCTOYHHUKA HH(OpMAIIH;

HPOSIBIISATh OPraHU3ALOHHbIE U [TO3HABATEJIbHBIE YMEHUSI CAMOCTOSATENILHOIO TPUOOPETEHUS] HOBBIX
3HaHUI B IPOLIECCE BBHIOIHEHUS IPOEKTHBIX U y4eOHO-UCCIIe10BATENbCKUX PaloT;

paboTaTh B TpyIIeE ¢ UCTIOJIHEHHEM PA3IMUHBIX COLMAIBHBIX POJIeH, IIIaHUPOBATh pabOTy IPyIIIbI,
palMOHATIBHO PACIpPENeNATh JIeATeNbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, a/IeKBaTHO OLIEHUBATH
BKJIaJl KQXJIOTO U3 YYaCTHUKOB IPYIIIBI B PELIEHUE PACCMAaTPUBAEMOM POOIIEMBI;

HPOSIBIIATH MOTHBAILMIO K OyyIiel mpodecCHoHaNbHON IesITeIbHOCTH MO CHIENUAIBHOCTAM (PU3UKO-
TEXHUYECKOTO MPOQHIIS.



K xonmy obyuenust B 11 Knacce npenMeTHbE pe3yiabTaTbl Ha YIIyOJIEHHOM YpPOBHE JOJIKHBI
OoTpaXkaTth C(HOPMUPOBAHHOCTD y OOYJAFOIIUXCS YMEHUI:

MOHUMATh POJIb (PU3UKU B IKOHOMHUYECKOW, TEXHOJOTHYECKOW, COLMAIBHON M THYECKOH cdepax
JESITEIbHOCTH YeJIOBeKa, POJb M MECTO (U3MKM B COBPEMEHHOW HAy4YHON KapTHHE MHpa, POJb
ACTPOHOMHUHU B TPAKTUYECKOW JEATEIHOCTH YeJIOBEKa M JajbHEHIeM Hay4YHO-TEeXHHUYECKOM
pa3BUTUH, 3HAYEHHE OMHUCATENBHOW, CUCTEMATH3UPYIOIICH, OOBSICHUTEIBHON M MPOrHOCTHYECKON
¢GyHKIuil GU3NYECKON TEOpUHM — 3IEKTPOJMHAMHUKH, CIEUUAIBHOW TEOPHH OTHOCUTEIHHOCTH,
KBaHTOBOW (U3WKH, poiib (pU3MUeckoi Teopuu B (POPMHUPOBAHHWH TPEACTABICHUN O (HHU3MUECKOM
KapTHHE MHpa, MeCcTO (hU3NYECKONl KapTHHBI MUpa B OOIIEM psaAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [PEACTABICHUI O IPUPOJE;

pas3iauyaTh yCIOBHS MPUMEHUMOCTH MoJIeel (PU3MUecKUX Tell U MPOLECCOB (SBICHHI): 0HOPOAHOE
AIIEKTPUYECKOE M OJHOPOJAHOE MArHUTHOE IO, TapMOHHYECKHE KOJIeOaHMs, MaTeMaTUYeCKUil
MasITHUK, HJICAIbHBINA MPYKXUHHBIA MasTHUK, TAPMOHUYECKHE BOJHBI, WACATBbHBIA KOJIeOaTeIbHBIN
KOHTYp, TOHKAas JINH3a, MOJIEJIed aTOMa, aTOMHOTO Ipa ¥ KBAHTOBOM MOJIEIN CBETA;

pasnuyaTth ycioBusl (TpaHUIbI, OO0JacTH) NPUMEHUMOCTH (U3UYECKHUX 3aKOHOB, ITOHUMATh
BceoOmmii XxapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W OTPAHMYEHHOCTh HCIOJIB30BAHUS YaCTHBIX
3aKOHOB;

AQHAIM3UPOBATh M OOBSACHATH AIIEKTPOMArHUTHBIE TMPOLECCH M SBICHUS, HCIOJb3Yys OCHOBHBIC
MOJIO)KEHUSI W 3aKOHBI JJICKTPOAMHAMUKH M CHEIHMaIbHOW TEOpPUHM OTHOCHTEIHHOCTH (3aKOH
COXpaHEHMsl 3JIEKTPUUECKOro 3apsna, cuiaa Ammepa, cuwia JlopeHna, 3aKOH 3JIE€KTPOMArHUTHOM
uaykuuy, npaswio Jlenma, csazp DJIC caMOMHAYKLIMHU B 3JIEMEHTE JJIEKTPUYECKOW LIENH CO
CKOPOCTBIO M3MEHEHHS CHJIBI TOKa, TOCTYJaThl CIEUUATbHOH TEOPUU OTHOCUTEILHOCTH
OWHIITElHA);

AQHAIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOIECCHI U SIBJICHHS, MCIONb3Ys MOJOKEHUS KBAHTOBOM
¢usuku (ypaBHeHue DitHmTelHa st GoTorddexTa, nepsolil 1 BTopoi nocTynatel bopa, nmpuHImn
COOTHOILIEHUsI HeompenaenéHHocTel [eii3eHOepra, 3aKOHBI COXpaHEHUsS 3apsA0BOTO M MacCcOBOTO
YHCEJ ¥ SHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH PaIUOAKTUBHOTO PacIiaaa);

ONHUCHIBATh (PU3MUECKUE TPOLECCHl M  SBJCHUS, WCIHOJb3ysd BEIMYMHBI: HANPSHKEHHOCTD
AJIEKTPUYECKOTO  TOJs, MNOTEHUMAI 3JIEKTPOCTATUYECKOrO MOJsl, PA3HOCTh IMOTEHIMAJIOB,
SNEKTPOABIDKYIAS CWJIa, WHIYKIUS MArHUTHOTO TIOJNS, MAarHWTHBIA TOTOK, cuia Awmmepa,
WHIYKTUBHOCTb, SJIEKTPOABIIKYINAS CHJIa CAMOWHIYKIIMU, YHEPTHsI MAarHUTHOTO TIOJISl TPOBOIHUKA C
TOKOM, PEISITUBUCTCKUN UMITYJIBC, TIOJHASI SHEPTHsl, YHEPTHSI TIOKOSI CBOOOHON YaCTHUIIbI, SHEPTHS U
UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3aPsIa SAApa, DHEPTHUS CBS3H SIPa;

OOBSICHATE OCOOCHHOCTH TMPOTEKaHUSI (PU3MYECKHX SBICHHUN: DSJCKTPOMArHUTHAs HWHIYKIIWS,
CaMOMHIYKIIMSA, PE30HAHC, MHTep(hEpeHIus] BOJH, IU(pPaKIus, AUCIEPCHUs, TOJHOE BHYTPEHHEE
otpaxkenue, ¢orodnekrpuueckuii dpdext (porodddexr), anbpa- u OeTa-pacmanasl saep, ramMMa-
U3ITy4deHue saep, Gu3ndecKre MPUHIUIBI CIEKTPATBLHOTO aHAINM3a U paboTHI Jiazepa;

OnpeAessATh HalpaBJIeHUEe UHIYKIIMM MAarHUTHOTO MOJIsE IPOBOJAHMKA C TOKOM, CHJIbI AMIIepa U CHUJIbI
Jlopenua;

CTPOUTH HM300pa)KEHHE, CO3/1aBaEMOE IUIOCKHUM 3€pKaJioOM, TOHKOW JIMH30W, M PAcCUMTHIBATH €T0
XapaKTePUCTHKH;

MPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE TOHSATHS, TEOPHUH M 3aKOHBI I aHaiu3a |
0o0BsicHEHUST (PU3MUECKHUX TMPOIECCOB, TPOUCXOAANMX B 3BE3MAX, B 3BE3MHBIX CHCTEMaX, B
MEXTaJTaKTHUECKOH cCpesie; MBMKECHHUS HeOSCHBIX T, BOJIIONNY 3BE3/1 U BeeneHHol;

NPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH C HCIHOJIb30BAHUEM MPSIMBIX
U3MEpPEHH, TpH STOM KOHCTPYUPOBaTh YCTAHOBKY, (DUKCHpPOBATh pE3yJbTaThl IOJyYEHHOU
3aBUCHUMOCTH (PU3UYECKHX BEJIMYUH B BHJE TpaUKOB C Y4YETOM aOCONIOTHBIX MMOTPEIIHOCTEN
W3MEPEHHIA, AeTIaTh BHIBOBI TI0 PE3YIbTaTaM MCCIICIOBAHNS;

MPOBOIUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYHH, IPH 3TOM BbIOUpATh ONTUMANIbHBIN METOL
U3MEpEHMsI, OLIEHUBATh A0COJIOTHBIE M OTHOCHUTEIbHBIE IMOTPEIIHOCTH TNPSAMBIX M KOCBEHHBIX
U3MEPEHHUI;



NPOBOJUTH OMBITHI 10 MPOBEPKE MPEATI0KESHHOW TUIMOTE3bl: IIAHUPOBATh IKCIIEPHUMEHT, COOMpATh
9KCHEPUMEHTAIbHYIO YCTAHOBKY, AHAJIM3UPOBATh IOJYYCHHBIE pE3yIbTaTbl W JIEJaTh BBIBOJ O
cTaTyce NpeAIOKEHHON THITOTEe3bl;

OIMUCBIBATH MCTOJbI ITOJTYYCHHUA HAYUYHBIX ACTPOHOMHUYCCKHUX 3HaHPII71;

coOrofaTh TpaBuWia OE30MAaCHOTO TPyAa NpPHU TPOBEACHUW HCCICIOBAaHUN B paMKaxX y4eOHOTO
9KCIEPUMEHTA, TMPAKTHKyMa M Y4eOHO-HCCIEeIOBATENbCKONH M IMPOEKTHOM JAEATEIBHOCTH C
UCTIOJIb30BaHHEM U3MEPUTEIBHBIX YCTPOICTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemiate pacuy€THBIE 3aJa4M C SBHO 3aJlaHHOW W HESIBHO 3aJaHHOW (U3WYECKOW MOJENbI0: Ha
OCHOBAHUH aHAJIN3a YCIOBHS BHIOMpATh (U3NUECKUE MOJIENH, OTBEYAIOIIUE TPEOOBAHUIM 33/1a4H,
OPUMEHSTh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYNaThl (U3NYECKUX TEOpUH mpu
UCTIOJIb30BAaHMHM MAaTEMaTHYECKUX METOJOB pEIleHHs 3aJad, MPOBOJAUTH PAcUYEThl HA OCHOBAHUH
UMEIOIUXCS TAaHHBIX, aHAJTU3UPOBATh PE3yJIbTaThl M KOPPEKTHPOBATH METO/ABI PEUICHUS C Y4ETOM
MOJY4YEeHHBIX Pe3yIbTaTOB;

pemaTh KadecTBEHHBbIE 3a/1aud, TpeOyromue MpUMEHEHHs 3HAaHWK M3 pa3HBIX pas3lesioB Kypca
¢u3uKM, a TakKe HHTErpallMyd 3HAHUM M3 JAPYTUX MPEIMETOB E€CTeCTBEHHO-HAYYHOTO IHKIIA!
BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY pACCY’)KOCHHHA C ONOpOd HAa M3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3NYECKHe SBICHUS;

HCIIOJIB30BATh  TCOPCTUYCCKUC 3HaHUA JIISL 00BsICHEHUS OCHOBHBIX  IPUHIMIIOB pa6OTI)I
HN3MEPUTECIIbHBIX HpI/I60pOB, TEXHUYCCKUX YCTpOﬁCTB 1 TEXHOJIOTMYCCKUX MPOLECCCOB;

HOPUBOJUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOekKHbIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MIPOLIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

AQHAJM3UPOBATh M OLIEHUBATDH TOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHOH JESTEIBHOCTH YEIOBEKa,
CBSI3aHHOH C (PU3NYECKUMU MPOIIECCAMHU, C MO3UIHMK IKOJIOTHUECKON 0€30MacHOCTH, MPeICTaBICHUN
0 palMOHAIBHOM MPHPOJIONIOIB30BAHNY, & TAK)KE PAa3yMHOM HCIIOJIB30BAHUU JTOCTHIKCHUI HAyKH U
TEXHOJIOTH JJIs TaIbHEHIIIEr0 pa3BUTHS YEIIOBEUECKOTO O0IIIECTBa;

OPUMEHSTh pas3IUyuHble CIMocoObl  PabdoThl ¢ UHPOpManuei (UIUIECKOTO COJACPKAHUS C
UCTIOJIb30BAaHMEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHH, MpPU ATOM HCIIOJIB30BaTh
COBpEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTHHU JJIsl IOUCKA, epepaboTKU U MPeabsIBICHHUs y4eOHON
U HAYYHO-TIONMYJISIPHOM HMH(OpMAIMM, CTPYKTYPHPOBAaHUS M HWHTEpIpeTauud HH(OpMaImH,
NOJYYEHHOU U3 pa3IMYHBIX HCTOYHHUKOB, KPUTUYECKH aHAIN3UPOBATH MOIy4aeMyl0 HHPOPMALIUIO U
OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWW, TaK M HAa OCHOBE aHaln3a
UCTOYHUKA HH(OpMAIH;

NPOSIBIISATH OPraHU3AIMOHHBIE U MTO3HABATEIBLHBIE YMEHHUSI CAMOCTOSATEILHOTO MPHUOOPETEHUS] HOBBIX
3HAHUH B MPOIIECCE BBHITIOIHEHUS MMPOSKTHBIX U Y4eOHO-UCCIIeI0BATENbCKUX PaldoT;

pa0oTaTh B IpyIIe ¢ UCIIOJIHEHHEM PA3JIMUHBIX COLMAIBHBIX POJIeH, IIIaHUPOBaTh pabOTy IPYMIIbI,
parOHAJIBHO pPaCHpeAC/ATL ACATCIIbHOCTL B HCCTAHAAPTHBIX CUTyalUsAX, aACKBATHO OLCHUBATDH
BKJIa/1 KQXJIOTO U3 YYaCTHUKOB I'PYIIIBI B PELICHNE pacCMaTPUBAEMON MPOOIIEMBI;

HPOSIBIIATH MOTUBALIMIO K OyyIiel npodecCuoHanbHON IEeSITeIbHOCTH MO CIENUAIBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.



TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
No KosnuecTBo 4acoB
n/-n HaumeHoBaHue pa3iesioB U TeM NMPOTrPaMMbI B Konrpoabubie | [IpakTtuueckne | DJIEKTPOHHBbIE (HM(PPOBLIE)
cero padoThI padoThI o0pa3oBaTe/bHbIE pecypchl
Pa3zaen 1. HAYUHBIV METO/ ITO3HAHUS ITPUPO/IbI
. Bbubmuorexa [JOK
1.1 | HayuHsblil MeTO/ MTO3HAHUS IPUPOIBI 6 https://m.eds0o.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
Bbubmuorexa [JOK
21 | Kunemarnxa 10 ! https://m.edsoo.ru/f16b68d7
bubnunorexa LIOK
22 | Junamuia 10 https://m.edsoo.ru/f16b68d7
. bubmorexa [IOK
23 | Cratuia eéproro Tena > ! https://m.edsoo.ru/f16b68d7
2.4 | 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1 Egg?;l/?;ee%z(])iorﬁlfl 6b68d7
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMO/JIMHAMUKA
3.1 | OcHOBBI MOJIEKYIIPHOKHHETUIECKOU TEOPUH 15 1 ﬁgg§7/(;§ee%1§)%5/f1 6b63d7
bubmmoreka LHOK
3.2 | TepmonuHamuka. TernaoBbie MaIIUHBI 20 1 https://m eds00.ru/f16b68d7
bub6nuoreka [IOK
3.3 | ArperartHble cOCTOSTHUS BeriecTBa. Pa3oBble Mepexoabl 14 1 hitps://m.eds00.ru/f16b68d7
Hroro mo paznery 49
Paznen 4. JIEKTPOANHAMHUKA
bubnuoreka LIOK
4.1 | DnekTpuyecKoe moie 24 1 https://m.edsoo.ru/f16b68d7
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bubnuoreka [IOK

4.2 | [1oCTOSIHHBIN IEKTPUICCKHUIA TOK 24 https://m.edsoo.ru/f16b68d7
bubnuoreka [IOK
4.3 | Toxu B pasmuambix cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro o pazaeny 54
Pasznen 5. PUSUYECKUN TIPAKTUKYM
. bubmmoreka [JOK
S-1 | usuueckuii npaxTuicym 16 16 https://m.edsoo.ru/f16b68d7
Htoro no paznery 16
PesepBHOe Bpems 10 bubimorexa 10K
P p https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJIACC

KouanyecTBo yacos

N HaumeHoBaHue pa3/iesioB U TeM MPOrpamMMbl K I JUIEKTPOHHbIE (1M PPOBLIC)
n/n pasi porp Bceero OHTPO.TEHBIE PaKTHYeCKne oOpa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI

Paznen 1. JIEKTPOAUHAMUKA
bubmuoreka IJOK

L Marrrioe nose 14 https://m.edsoo.ru/39859ef1
bu6muoreka LIOK

L2 DMEKTPOMATHUTHAs HHIy KIS 13 ! https://m.edsoo.ru/39859¢f1

Hroro mo pazneny 27

Pa3nen 2. KOJIEBAHUS U BOJIHbI
bub6moreka LIOK

21 Mexamiecione Koneoan 10 https://m.edsoo.ru/39859ef1
bubmuoteka [JOK

2.2 DIIeKTPOMATrHUTHBIE KOJIEOaHHsI 15 https://m.edsoo.ru/39859ef1
bubnuoteka [JOK

2.3 MexaHn4ecKue U IEKTPOMATrHUTHBIE BOJIHBI 10 1 https://m.eds00.ru/39859¢f1
bub6moreka [IOK

24 O 25 ! https://m.edso0.ru/39859ef1

Hroro mo pazneny 60

Paznea 3. OCHOBBI CHEHHAJIBHOﬁ TEOPUU OTHOCUTEJIBHOCTHN
bub6moreka [IOK
31 Ocosbt CTO 5 1 https://m.edso0.ru/39859ef1
Hroro no paszeny 5
Paznea 4. KBAHTOBAS ®PU3UKA
. bubmuoreka [JOK
a4l KopmycKyniipHo-BOHOBOH Ayaism = https://m.eds00.ru/39859¢f1
bubnuoteka [JOK
4.2 ®usuxa aroma 5 https://m.eds00.ru/39859ef1
4.3 dusuka aTOMHOTO SIIpa M DIIEMEHTAPHBIX YaCTH 5 bubmorexa LIOK
' Ap p 1L https://m.eds00.ru/39859¢f1
Hroro no paszeny 25
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Pasnes S. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DJIEMEHTBI aCTPOHOMHH U aCTPOPUZUKH 12 ESSJSI:I;I/?;.G;?&?’I:/SQSSQefl

Wtoro no pazneny 12

Pasnen 6. PUSUYECKHWIN TPAKTUKYM

6.1 Ou3nYeCcKuii MPaKTUKYM 16 16 E;ISJSI:I;I/(:;.E:;%S(I)_})(.)I’I:/SQSSQefl

Hroro o pazuaeny 16

Paznen 7. OBOBIIAIOIIEE IIOBTOPEHUE
CucremaTu3anus 1 06001IeHNE TPEIMETHOTO

71 COZEPKAHUSA U ONBITA AEATEIBHOCTH, 15 bu6muoreka LIOK
NpHOOPETEHHOTO MPU M3yYeHUH Kypca ¢pusuku 10 https://m.edsoo.ru/39859ef1
— 11 kiaccoB

Hroro no pazaeny 15

PesepBHOE Bpems 10 BH6H,HOTeKa LIOK

https://m.edsoo.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




INOYPOUYHOE INVTAHUPOBAHHUE

10 KJIACC
No KoanuecTBo 4acoB Mara JuiekTpoHHbBIE UGPOBbIE
W Tema ypoka Beero Kontpoasubie | [IpakTuueckue wysenus o0Opa3oBaTe/IbHbIE
padoThI padoThI pecypcbl
1 ®dusnka — pyHaaMeHTaIbHAS HAyKa O IPHPOJIS 1 bubsmorexa I[IOK
e yka o Tipupo https://m.edsoo.ru/1beef346
2 HayuHblii METOJT TO3HAHUSA U METOJIbI 1 Bbubmuorexa [JOK
UCClieIOBaHUs (DPU3UUECKUX ABICHUIN https://m.edsoo.ru/3a7fde29
el I BuSorea 10K
PHPOAEL. : P https://m.edso0.ru/34c49931
busnke
bubnunorexa LIOK
4 CriocoObl U3MepeHus PU3NICCKUX BEITMIUH 1 https://m.eds00.ru/ca2def03
5 AOCONIOTHAS ¥ OTHOCUTEIIbHAS TOTPELTHOCTH 1 bubnnoreka [IOK
U3MEPEHUH (HU3NIECKUX BETHUUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B pusuke. Poib u mecto
¢bu3nku B GOpMHUPOBAHUN COBPEMEHHOU bubnnoreka [IOK
6 . . 1 .
HAYYHOM KapTHHBI MUPA, B TPAKTUIECKOM https://m.edsoo.ru/eabbdedl
JeSITEJIbHOCTH JIIOAEH
Mexanndeckoe aBmwkenne. Cucrema oTcueTa. Bubmorexa [OK
7 OTHOCHUTENHHOCTh MEXaHUIECKOTO IBIKCHUS. 1 )
https://m.edsoo.ru/e9a52f02
[Tpsimast m oOpaTHast 3214l MEXaHUKHU
Panuyc-BekTop MaTepuaabHON TOUYKH, €T0
8 IIPOEKLINU Ha OCU KOOpAUHAT. TpaeKTopHs. 1 bubmmorexa [{OK
[Tepememenne. Ckopocts. X mpoekimm Ha ocH https://m.edso0.ru/30a108a5
KOOpJMHAT
| Femosepoepmonmetios e, | S 10K
P . P P https://m.edsoo.ru/89ba7190
NPSIMOJIMHENHOTO JIBUKEHUS
10 CroxxeHue nepeMenieHnii U CKOPOCTeN. 1 bu6mmoTtexa [JOK
Peurenue 3aau https://m.edsoo.ru/761d18aa
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HepasHoMepHoe nBmxenue. MraoBeHHast

bubnuorexa LIOK

11 | ckopocts. Yckopenue. [Ipsmonuneiinoe https://m.eds0o.ru/a99549a7
JIBIDKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 ['padmueckoe onucanue NPSIMOIUHEHHOTO bubnnoreka [IOK
JIBIDKCHUSI C TIOCTOSIHHBIM YCKOPEHHEM https://m.edsoo.ru/b7560bbf
13| masenmn. Sasmemsoens xoapar, xopocrn, Bubmorexa LIOK
’ ’ https://m.edsoo.ru/f738109¢c
YCKOPEHUS OT BpEMEHHU U UX IpaduKu
14 JIBikeHue Tena, OpOIIEHHOTO MO/ YIJIOM K bubnuorexa [IOK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
KpusonmHeitHOe ABMKEHUE. [IBrKeHHe 110
15 | OKPYKHOCTH. VYrnoBast u TuHENHHas: CKOPOCTb. bubnnoreka [IOK
I[lepuon u yactota. LieHTpocTpeMuTEIbHOE 1 https://m.edsoo.ru/33196fbe
HOJIHOE YCKOpPEHHE
. . Bbubmuorexa [JOK
16 | KonrposnbHas pabota no teme "Kunemaruka https://m.eds0o.ru/124232e
TTepBrrit SaKOH"HBIOTOHa. HNuepumnansHbie Bubmuotexa LIOK
17 | cucremsl otcuéra. [IpuHIMIT OTHOCUTEIBHOCTH httos://m.ed /52904264
.. pS://m.eds00.ru/oavesa
lanmunes. HemnepuuanbHble CUCTEMBI OTCUETA
18 Cuita. PaBHOjielicTBYOIas cuia. Bropoit 3akoH bubnmnoreka [IOK
Herorona. Macca https://m.edsoo.ru/141d3837
19 B3aunmopeiictBue Tein. Tperuii 3akoH HetoToHa Egg;ﬁ;:iigﬁ{flm dba505
20 [TpuHnun cynepno3unuu cuil. Pemenne 3agau bubmmorexa [{OK
Ha MpUMEHEeHHe 3aKOHOB HploTOHA https://m.edsoo.ru/bdf997fb
21 ?911;(1)4}113:J:SITTI/I}?;ZZOFI)ZZZT:;IP;;HH0171 Y UTHEPTHOMU bubmmorexa LHOK
https://m.edsoo.ru/9aba2b0a
Macchl
29 Cwuia TSHKECTH U YCKOpPEHHUE CBOOOTHOTO bubmuorexa [JOK
HaJeHus https://m.eds00.ru/22757f26
JIBmxeHne HeOeCHBIX TNl M X NCKYCCTBEHHBIX Bubmorexa LIOK
23 | cnytHHKOB. [lepBast KocMHUYECKasi CKOPOCTb.

3axounbl Kemiepa

https://m.edsoo.ru/11labfa0a
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bubnuorexa LIOK

24 | Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuna tpenust. [Ipupona v BUAbI CHII TPEHUS. bubnuorexa [{OK
25 | JIBmKeHHE B )KUAKOCTU U Ta3e C y4ETOM CHIIBI https://m.edsoo.ru/1fa86499
COIPOTHUBIICHHS CPEJIBI https://m.edsoo.ru/2cb29676
26 Hasnenue. 'uapocratnyeckoe panenne. Cuia bubnuorexa LIOK
Apxumena https://m.edsoo.ru/a28aa7ad
AbcomoTtHo TBepoe Teno. [loctynarensHoe u bubmorexa [OK
27 bubnuorexa LIOK
BpalllaTeJIbHOE IBUKEHHE TBEPAOTO Tela https://m.eds0o.ru/2b95d57¢
8 MOMEHT CHIIBI OTHOCUTENIBHO OCH BPALLCHMSL. bubnuorexa [IOK
[Tne4o cuitbl https://m.edso0.ru/653d3459
29 | reny. Lemp omeers rena. Yeromn Bubmotera LIOK
https://m.edsoo.ru/9aa79a7d
paBHOBECHsI TBEpAOIo Tesia. Buabl paBHOBeCUs
bubnunorexa LIOK
30 | Pemenme sana https://m.edsoo.ru/dclcaacO
31 KonrponbHas pabota o teme "J{uHamuka. bubmuorexa [IOK
Craruka TBepaoro rena" https://m.edsoo.ru/9f5a574c
Nmnynbc MmaTepuanbHON TOUKH, CUCTEMBI
32 MaTepHalbHBIX To4eK. L{eHTp Macc cucteMsl bubnnoreka [IOK
MaTepHaIbHBIX TOYeK. TeopeMa o ABHKECHUN https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
38| Sakon coxpanenon mumymuca. Peskruomoe. | buGmorera LIOK
‘ https://m.edsoo.ru/13f0a221
JIBUKEHHE
s | e s el o LOK
https://m.edsoo.ru/d6532eb9
MMITYJIbCa B IIEHTPAIBHBIX TOJISX
bub6nuoreka LIOK
35 | Pemerne sapau https://m.edsoo.ru/f7706d63
36 PabGora cuibl Ha MaJIoM ¥ Ha KOHCYHOM bubmmoreka [IOK

MEPEMCIICHUH. Fpa(bnquKoe npeACTaBJICHUC

https://m.edso0.ru/913974c7
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paboThI CHITBI. MOIITHOCTH CHJTBI

Kunernueckas sueprus. Teopema 00

bubnuorexa LIOK

37 | U3MEHEHUH KIEHeTquCKoﬁ SHEPIrUu https://m.eds00.ru/9a5e2674
MaTepUaIbHON TOUKU
sy | Moo n o B 10K
https://m.edsoo.ru/554bafcc
CKOpOCTh
Tpetbst kocMuueckast ckopocTb. CBs3b PabOTHI
39 HETIOTEHITMATBLHBIX CHJI C H3MEHEHHUEM bubnuorexa LIOK
MEXaHUYECKOW YHEPTUH CUCTEMBI TeJI. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEeHHsI MEXaHMYECKON SHEPTHU
o |y mrermyee oo B 10K
https://m.edsoo.ru/f30f43b6
KUJIKOCTH
a1 KonTtposbHas pabota rmo reme "3aKkoHbI bubnmroreka [JOK
COXpaHCHHS B MEXaHHKe" https://m.edsoo.ru/474e7c4a
PasButue npencraBneHuii 0 IPUPOJIE TETUIOTHI.
42 | Ocnosubie nonoxenuss MKT. Iuddy3us. Eﬁ?ﬁ/ﬁeﬁicﬂ?ﬁbo@l 4445¢
BpoyHOBCKOE ABHIKEHHE
43| 1o Xapasrep e n pammoscicran Bu6miorera LLOK
) https://m.edsoo.ru/c44d02e2
YaCTHII BEIIECTBA
44 Macca u pazMepbl MOJIEKYJT (ATOMOB). bubnnoreka [IOK
Konmuectso Bemectsa. [locTosiaHast ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temnepatypa. TeroBoe paBHoBecue. [1lkana bubanorexa [JOK
[enbcus https://m.edso0o.ru/0070d493
46 | Pemienue 3amau bubmorexa LIOK
https://m.edsoo.ru/1531aba5
47 W neanbHblii ra3. 'a30BbIe 3aKOHBI E‘E/tlgg:l;ll(r)r?eliji,(]){)(.)rﬁll deb2367
48 Vpasuenne Menneneea-Knaneiipona. Pemenue bu6mmoTtexa [JOK
3a/1a4 https://m.edso0.ru/8d12c328
49 | AGcomnroTHas TeMiieparypa. 3akoH JlanpToHa bubmuorexa [JOK
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https://m.edsoo.ru/14e02d1f

50 N3omporiecchl B uieaaibHOM ra3e ¢ MOCTOSIHHBIM bubnuorexa LIOK
KOJIMYECTBOM BEIECTBA https://m.edso0.ru/68878d51
51 ['padmdeckoe mpeacTaBiIeHNE N30TPOIIECCOB: bubnmoreka [JOK
U30TEepMa, H30X0pa, H3obapa https://m.eds00.ru/1344327b
52 | OcHoBHoOe ypaBHeHne MKT bubsmorexa I[IOK
https://m.edso0.ru/c8094721
Bbubmuorexa [JOK
S3 | Pemerne sanay https://m.edso0.ru/10265a05
CBsI3b a0CONIOTHON TEMITEPaTypbl
54 TepMOHHHaMI{%CKOﬁ CHICTEMEI ©O P CHei https://m.edsoo.ru/c38af875
KMHETUYECKON IHEPrUel NOCTyNaTeabHOro
TEIUIOBOT'O JIBUYKEHUSI €€ YacTHIL
55 O06o0mIeHre U cUcTeMaTU3alns 3HAaHUH 110 TeMe bubmorexa [{OK
"OcnoBsl MKT" https://m.edso0.ru/09d12fd8
. N bubnmoreka IIOK
56 | Konrponsnas padora no teme "OcnoBsl MKT https://m.edsoo.ru/13adad59
TepMmoanHaMuyeckasi cucreMa. 3aganne
BHeIIHUX ycnoBuid 17151 T/ cuctemsbl. Buemnue
57 1 BHyTpeHHue napametpsl. [Tlapamerpsr T/I bubnnoreka [IOK
CHUCTEMBI KaK CpeHHUE 3HAUCHHS BEJTMYHH, https://m.edsoo.ru/5f8d38a3
OMUCHIBAIOLINX €€ HA MUKPOCKOITNYECKOM
YpOBHE
HyneBoe Hau TEPMOJIMHAMHUKH.
58 Cz;f)n(;m;(?JJ::Hainp:JchiuHﬂ TJ1 cucremsl K bubmmorexa IOK
https://m.edsoo.ru/8ec512f0
TEIJIOBOMY PaBHOBECHUIO
59 Mopneinbs naeanbHOro ra3a B TepMOAVMHAMUKE. bubmmnorexa [{OK
Y cI1oBHsI MPUMEHUMOCTH 3TOH MOJIEIN https://m.eds00.ru/29355001
60 Ypasuenue Menpaeneera-Knaneitpona u bubmuorexa [JOK
BBIPQ)KEHUE Il BHYTPEHHEH YHEPTUU https://m.edsoo.ru/bal178d0
Bripakenue 1 BHyTpeHHEN SHEPTUU Bubnuotexa LIOK
61 | 0THOATOMHOTO U/ICAILHOTO Ta3a.

KBa3zucrarnueckue u HeCTATHUCCKHE IMPOLECChI

https://m.edsoo.ru/acbcacl5s
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DnemeHTapHas paboTa B TEPMOIUHAMUKE.

bubnuorexa LIOK

62 | Beruucienne paboThl 1o rpaduKy mpolecca Ha https://m.edsoo.ru/741d5738
pV-auarpamme

e B LOK

https://m.edsoo.ru/3d734561
coBepuIeHHs paboTh

64 KonBekius, TerionpoBoAHOCTh, U3TyYCHUE Bubmorexa IIOK

’ ’ https://m.edsoo.ru/157b54cd
KomuuectBo Temnotel. TemnoémMKkocTh Tea.

65 Y nenbHas U MOJSIpHAS TEINTIOEMKOCTH Bbubmuorexa [JOK
BEIleCTBA. Y IebHas TeIJIOTa CrOPaHUs https://m.edsoo.ru/7ba67355
TOIUIMBA

66 Pacyér konuuecTBa TEIIOTHI IIPU bubnuorexa [IOK
Terionepeiaye https://m.edsoo.ru/1db5ad4e

67 [Tonsitre 06 aguabaTHOM Tporiecce. [lepBbIit Bbubmuorexa [JOK
3aKOH TEPMOJIMHAMHKH https://m.edso0.ru/d8098824

68 KomruaecTBo TemioTel U paboTa Kak Mephbl bubnnoreka [IOK
W3MEHEeHHUs BHyTpeHHel sueprun T/ cuctemMbl https://m.edsoo.ru/b047alcd

59 pammoncommix 1 nepasonec Mhorccos Bufmaorexa LIOK

’ https://m.edsoo.ru/c6f4f464
HeoOpatuMocTh MPUPOIHBIX IPOIIECCOB

70 [punune! nevicteus termnoBbix MamuH. KIT/] Egg;ﬁ;:i;i&?{fmeg 45513

71 MakcumanbHoe 3nauenue KI1J[. Hukn Kapuo Eﬁﬁ/ﬁeﬁi&%ﬁe%s?bg

72 Pemenne 3amau buGnorexa LIOK

https://m.edsoo.ru/b3efal8b
73| remmom ammratenci. Tentono sarpisscrc bubmnorexa LOK
. ‘ https://m.edsoo.ru/9867aaa7
OKPY’KaIOIIEeH Cpeibl
bubmmoreka LHOK
74 | Pemerue sanay https://m.edsoo.ru/c8c70432
75 | O0oOmeHre 1 cucTeMaTU3aIns 3HAHUH TI0 TeMe bubmuorexa [JOK
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"Tepmonunamuka. TernoBbie MalIUHBL"

https://m.edso0.ru/28d62b3f

KonTposbHas paboTa 1mo teme

bubnuorexa LIOK

75 "Tepmomunamuka. TerioBbie MaIHHbL" https://m.edsoo.ru/1b6e26¢5
| BeSpemme e, Herapeme Buares 10K
' https://m.edsoo.ru/6f8e6777
napooOpa3oBaHUs
Hacpimennbie 1 HeHACHIILIEHHBIE TIAPHI.
KauecTBeHHast 3aBUCUMOCTb IJIOTHOCTH U
7g | AABJICHI HACBIEHHOTO 1apa OT TEMIIEPaTypEl, bubnnoreka [IOK
UX HE3aBUCHMOCTb OT 00bEMa HACBIIIIEHHOTO https://m.edsoo.ru/f5¢17d02
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JIABJICHUS B KHUJIKOCTH
79 BrnaxxHocTh Bo3ayxa. AOcomtoTHas U bubnuorexa [IOK
OTHOCHTEJIbHASI BIIAYKHOCTh https://m.edsoo.ru/30ebbb79
bubnmroreka [JOK
80 | Pemerne sanay https://m.edS(])_E).ru/18e95ff3
81 Teépnoe Teno. Kpucrammmdyeckue u amopHbIe bubnnoreka [IOK
Tesna. AHU30TPOITUS CBOMCTB KPHCTAJLIIOB https://m.edsoo.ru/20a88a03
82 [TnaBieHue u kpuctayausanus. Y 1enbHas bubmuorexa [IOK
teriora miasiaeHust. Cyoaumanust https://m.edsoo.ru/6ee91e9f
gy | Kk s s P B 10K
) https://m.edsoo.ru/dalaabl10
ynpyrux aehopmarmii
TemnoB HIUPEHUE KUAKOCTEH U TBEPABIX
84 Teen HXHl?zppl\i(():HI/ISII)\/Ie TCI:HOBEIXO;OieGaHHeﬁpH bubmmorexa IOK
i https://m.edsoo.ru/7ba5edf2
YacTHULl BELIECTBA
85 [TpeoOpa3zoBanue sHEPTHH B (Ha30BBIX bubmmnorexa [{OK
nepexoiax https://m.eds00.ru/97a0672f
bub6nmoreka LIOK
86 | YpaBHeHue TerioBoro 6amaHca https://m.edsoo.ru/ab1521fb
bubmmoreka LHOK
87 | Pememme sanan https://m.edsoo.ru/8ab7{40d
88 TloBepxHoctHOE HaTsKEeHMEe. KanumisipHbie bubmuorexa [JOK
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sByieHusl. /[aBneHue noJ1 MCKpUBIEHHON
MMOBEPXHOCTHIO kuAKocTH. Gopmyna Jlammaca

https://m.edso0.ru/b42f1f97

O0001eHre 1 cucTeEMaTU3alMs 3HaHWH 110 TEME

bubnunorexa LIOK

89 ArperaTI{"LIe cocTosiHuA BerecTna. Pa3oBrie https://m.eds00.ru/0b52575¢
MIEPEXO/IbI

90 KonTtposbHas padora mmo teme "ArperaTHbie bubnmoreka [JOK
cocTosiHus BeniecTBa. DazoBbie mepexoinr” https://m.edsoo.ru/7dc2a739
DnexTpusanys Tel U €€ IPOsIBICHUS.

01 DnekTpuueckuit 3apsia. [Isa Buja bubnnoreka [IOK
SIIEKTPUYCCKHX 3apsAa0B. [I[pOBOIHUKH, https://m.edsoo.ru/laff445f
JMRJICKTPUKHU M TOTYIPOBOJHUKH

92 DJIeMEHTapHBIN 3JIEKTPUUECKU 3apsil. 3aKOH bubnnoreka [IOK
COXpaHEHHsI JICKTPHUIECKOTO 3apsiaa https://m.edsoo.ru/f49afd24

93 BzaumopeiictBue 3apanoB. ToueuHsie 3apsibl. Bbubnunorexa LIOK
3akon Kymnona https://m.edsoo0.ru/445b7746

bubnunorexa LIOK

94 | Pemenue 3a1au https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nosie. Ero aeiictBue Ha bubnmnoreka [IOK
JIIEKTPUYECKHE 3aPSiIbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB SJIEKTPUYECKOTO OIS,

9% [TpoOHbIii 3apsia. JInHUK HATPSHKEHHOCTH bubnnoreka [IOK
asiekTpudeckoro moisi. OTHOpoHOE https://m.edsoo.ru/3dac6957
AIEKTPUIECKOE TIOTIE

97 IToTeHUManbHOCTD 3JAEKTPOCTATHUECKOTO TTOJISL. bubanorexa [JOK
Pa3HOCTh NOTEHIIMAJIOB M HAMPSDKEHUE https://m.edso0.ru/80021447

98 smexrpocramtaccron none. Horeras Bubmorera LIOK

) https://m.edsoo.ru/af5fa389
AIEKTPOCTATUIECKOTO TTOJISI

99 CBs13b HAMPSHKEHHOCTH TIOJIST U PA3HOCTH bubmuorexa [JOK
MOTEHIIUAJIOB JJIs DJIEKTPOCTATUIECKOTO TIOJISI https://m.edsoo.ru/df7a6838

100 | [IpwHIHMI CYTIEPTIO3UIINH HIEKTPUISCKUX TOJIEH bubmorera [IOK

https://m.edsoo.ru/Ocfe4a6c
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bubnuorexa LIOK

101 | Pemerme saxax https://m.edso0.ru/5a582263
102 [Tone Toueunoro 3apsna. Ilone paBHoMepHO bubnunoreka [IOK
3apsuKEHHON cephl https://m.edsoo0.ru/b297b5c3
1o | Com e spmemors 1o o B LOK
5eCKOHCUHOMN LTOCKOCTI https://m.edsoo.ru/f7a665ee
104 ITpOBOAHMKHM B IEKTPOCTATUYECKOM IIOJIE. bubnuorexa [IOK
VYcioBue paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
105 JMPIeKTpUKA U TOTYNPOBOIHUKY B bubnmnoreka [JOK
JIIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
106 KOHz[eHC?Top. DOneKTpoEMKOCTh KOHAeH caTOpa. bubnmnoreka [JOK
DJIeKTPOEMKOCTD TUIOCKOT'O KOHACHCATOPA https://m.edsoo.ru/845b4f73
107 | IlapamnenbHOE COETUHEHNE KOHACHCATOPOB BH6JI_HOTeKa LIOK
https://m.edsoo.ru/d11e8ce7
108 | IlocnemoBarenbHOE COCTUHEHHE KOHACHCATOPOB BH6H_HOTCKa LOK
https://m.edso0.ru/1€992920
109 | DHeprus 3apsHKEHHOTO KOH/IGHCATOpa BH6H_HOTeKa LIOK
https://m.edsoo.ru/73a34f18
bubnunorexa LIOK
110 | Pemenue 3anay4 https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBrm>xeHue 3apsiKeHHOM 4acTUIIBI B OJJHOPOTHOM bubnmoreka IIOK
AIIEKTPUYECKOM T10JIe https://m.edsoo.ru/8341d6ac
112 | Pemenue 3amay
113 O06o0meHre U CUCTEMaTU3aIHs 3HAHUH 110 TeMe bubmuoreka [JOK
"DekTpuyeckoe moJe" https://m.eds00.ru/5752603f
114 KonTponbHas paboTa no teme "DnekTpuieckoe bubanorexa [JOK
nosie" https://m.edsoo.ru/cefe90e9
115 | cymecraonammn noctommions SreKIpuaEEKoro buGmiorexa LIOK
ok https://m.edso0.ru/233311b5
116 | Mcrounuku Toka. Hanpshxenue u DJ1C bubnnorexa [IOK
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https://m.eds00.ru/0839a115

3akon Oma aJig ydacTka 1en. JIeKTPUIECKoe

bubnuorexa LIOK

Lt COINPOTHUBJICHHUE https://m.edsoo.ru/f14f251e
L | s conpemenn g Bumores 110K
pOBOAI . e https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CEUCHHMSI
119 VY nenpHOE CONPOTUBIICHUE BellecTBa. Perenue bubmuoreka [{OK
3aaa4 https://m.edsoo.ru/437f8300
120 TTocnenoBarenbHOE, MapAIIEILHOE, CMEIIAHHOE bubnmnoreka [JOK
COEIMHEHHUE ITPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKHUX LIETEH. bubnmroreka [JOK
IIpaBuia Kupxroga https://m.edsoo.ru/1794cf37
bubnuorexa LIOK
122 | Pemenue sanas https://m.edsoo.ru/3881b469
123 Pa6ota anexkTpuueckoro Toka. 3akoH Jxoyms bubnmnoreka [JOK
—Jlenia https://m.edsoo.ru/a3605c5c
bubnunorexa LIOK
124 | Pemenue sanas https://m.edso0.ru/6761bfOf
195 MOoOIIHOCTB 3JIEKTPUYECKOro ToKa. TeruoBas bubnmoreka IIOK
MOIIIHOCTB, BBIICNIsIeMasi Ha PE3UCTOPE https://m.edso0.ru/99750a6f
bubnuoreka [{OK
126 | Pemerme sanax https://m.edsoo.ru/eb72fc24
197 OJ1C 1 BHyTpeHHEE CONPOTUBIIEHUE UCTOUYHUKA bu6motexa [JOK
TOKa https://m.edsoo.ru/72d453af
128 3akon Oma a1 MOTHOM (3aMKHYTOK) bubmuorexa [JOK
AJIEKTPUIECKOU TICTTH https://m.edsoo.ru/221f40fb
bubmmoreka LJOK
129 | Pemenne sanas https://m.edsoo0.ru/3580b679
bubmmoreka LJOK
130 | MoImHOCTh HCTOYHUKA TOKA https://m.eds00.ru/a0ae51d8
bubnuoreka LIOK
181 | Kopotkoe sambikanne https://m.eds00.ru/546f5632
132 | KoHaeHcaTop B IIENH MOCTOSHHOTO TOKa bubmuorexa [JOK
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https://m.edso0.ru/35368f3e

bubnuorexa LIOK
133 | Pemerme sanax https://m.edsoo.ru/4410cef0
134 Pemenue 3amay o teme "I1oCcTOSTHHBIN bubnuorexa LIOK
AJIEKTPUUYECKHIA TOK" https://m.edsoo.ru/a7340a29
135 Pemrenne 3agau o teme "llocTossHHBIN bubnunorexa LIOK
DIIEKTPHYECKHI TOK" https://m.edso0.ru/744261b8
136 Pemenne 3amau no teme "IlocTogHHBIN Bbubmuorexa [JOK
SIIEKTPUYECKHI TOK" https://m.edsoo.ru/eb5d4687
137 O06o0mIeHre U cUcTeMaTU3alns 3HAaHUH 110 TeMe bubmorexa [{OK
"TToCTOSIHHBIN JCKTPUIECKUH TOK" https://m.edsoo.ru/bfd7a050
138 KonrponbHas pabota 1o teme "IlocTossHHBIH bubnuorexa [IOK
JIIEKTPUYECKHIA TOK" https://m.edsoo.ru/1885ddf1
N oA Bumorexa LIOK
https://m.edsoo.ru/da794295
CBepXIPOBOJIUMOCTh
i | ek o » g s B 10K
’ https://m.edsoo.ru/4b423491
AJICKTPOJIN3A
141 | Dnektpuueckuii TOK B razax. [lna3zma Egg?zjl/(;]r_eezasﬁﬁﬁlgz 492f76
142 DNeKTpUUYECKHi TOK B Bakyyme. Bakyymubie bubnmoreka IIOK
npuOOpPbI https://m.edsoo.ru/2E+160
143 | DneKTpUYECKHid TOK B MOIYIPOBOIHUKAX bubmorexa LIOK
https://m.edsoo.ru/ab61c660
144 | TTomynpoBOIHUKOBEIE IPHOOPHI ES?:I;I/?YTIZ?S(]){)?I[J(/83GZZZOO
®dusnueckuil mpakTUKyM 1o Teme "M3mepenne
CHJIbI TOKA W HAMPSDKCHUS B IIETTH TIOCTOSTHHOTO
145 | TOKA MIPH MOMOIIH aHATIOTOBBIX H 1 (GpPOBBIX bub6nuoreka LIOK

U3MEPUTENbHBIX MPUOOPOB" WK "3HAKOMCTBO C
g poBoii nadboparopueii no ¢pusuke. [Ipumepst
u3MepeHust pU3NIecKux BeTMYUH ITPU TOMOIIN

https://m.edsoo0.ru/5643ea56
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KOMITbIOTEPHBIX TATYUKOB"

146

®dusnueckuil NpakTUKyM 1o Teme "3yuenue
HEPABHOMEPHOTO JIBHXKEHUS C LIETbIO
OIpeJieJIeHUs MTHOBEHHOH cKopocTH"

bubnuorexa LIOK
https://m.edso0.ru/f6292f5f

147

®dusnueckuil npakTuKym 1o teme "M3mepenne
YCKOPEHHUSI IPU MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBUYKEHUU TI0 HAKJIOHHOM
mwiockoctr" miu "MccinenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
IBYOKeHUN"

bubnuorexa LIOK
https://m.edso0.ru/6960b6ef

148

®dusnueckuil npakTUKym 1o teme "M3mepenue
YCKOPEHUSI CBOOOAHOTO MaAeHUs" WIn
"H3yueHue ABWKEHHUS Tela, OpPOIIEHHOTO
TOPU30HTAIILHO"

Bbubmuorexa [JOK
https://m.edsoo.ru/d1ea2402

149

®usndeckuil NpakTukym 1o reme "Msyuenue
JBUKEHUS TEJa MO0 OKPYKHOCTHU C MOCTOSHHOM
o MOJTyJI0 ckopocThio" win "HcciaenoBanue
3aBUCHUMOCTH MEepUOJia 00palieHHsi KOHHYECKOro
MasTHHKA OT €ro napameTpoB"

bubnuorexa LIOK
https://m.edsoo.ru/bcf53514

150

®dusnueckuil npakTukym 1o reme "Msmepenne
PaBHOJICHCTBYIONIEH CUIIBI IPU JIBUKEHUN
Opycka 1Mo HaKJIOHHOM MJIOCKOCTH" WUITH
"[IpoBepka runoTe3bl O HE3ABUCUMOCTH
BPEMEHHM JIBMKEHUS OpycKa MO HAKJIOHHOM
IUIOCKOCTH Ha 3a/laHHOE PacCTOSIHUE OT €ro
Mmacchl"

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

151

DU3NYECKUI NPAKTUKYM 110 TEME
"HUccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH,
BO3HUKAIOILUX B IPYKUHE U PE3UHOBOM
oOpaste, ot ux aedpopmauun" win "U3zyuenue
JIBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO,
MIEPEKUHYTON yepe3 JETKuid OJI0K"

bub6nuoreka LIOK
https://m.edsoo.ru/b55b81al

152

duznueckuil mpakTukym no reme "M3mepenue
K03 dUIMeHTa TPEHHUs IO BEJTUYMHE YTJIOBOTO

bubmuorexa [JOK
https://m.edsoo.ru/b83b1607
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koaddurmenta 3apucumoct Frp(N)" nmm
"HUccnenoBanue IBMKECHUS OpycKa 110
HAKJIOHHOH IJIOCKOCTH C MEPEMEHHBIM
kodpurmerTom Tpenus” win "M3ydenune
JIBIKEHHUS I'Py3a Ha BaJly ¢ TpeHueM"

153

DuU3NYECKUI IPAKTUKYM 110 TEME
"HMccnenoBanue yciIoBUI paBHOBECHS TBEPIOTO
TeJa, UMEIOIETO OCh BpallleHus" Win
"KonctpynpoBanue KpOHIITEHHOB U PACUYET CHIT
ynpyroctu" unn "U3yueHue ycTOWIMBOCTH
TBEPAOrO TeJa, UMEIOLIEro IIOMA/b Oophl"

bubnuorexa LIOK
https://m.edso0.ru/4a04f4f7

154

dusnueckuil pakTukym 1o reme "Msmepenne
UMITyJIbCa TeJla 10 TOPMO3HOMY ITyTH" WIIN
"N3mepeHue cuiibl TSITU, CKOPOCTH MOJIENH
AIIEKTPOMOOHIIS U MOLTHOCTH CHJIBI TSTH'" WIIN
"CpaBHeHHE U3MEHEHUS UMITYJIhCA TeJla C
uMItysbcoM cuniel" uin "HcecnenoBanue
COXpaHEHHUs UMITYJIbca MPU YIPYroM
B3aumoeiictBun" unu "Msmepenue
KMHETUYECKOW YHEPTHH TEJa 10 TOPMO3HOMY

n

yTH

Bbubnunoreka LIOK
https://m.edso0.ru/856fb28e

155

®dusnueckuil MpakTUKyM 1o Teme "3ydenue
U30TEPMUYECKOTO Mporecca (PeKOMEHJ0BAHO
UCIOJIb30BaHue U(POBOI TabopaTopun)" wuim
"N3yuenune n30XxopHOro nporecca’ uiu
"N3ydenne nzobapHOTO TIporecca’ wim
"IIpoBepka ypaBHeHHs cOCTOSTHUS"

bubnuoreka [{OK
https://m.edsoo.ru/e0fe7e07

156

duznveckuil mpakTukym no reme "M3mepenue
yaenbHOU Teroémkoctr" win "HccnenoBanue
npouecca OCTbIBaHUS BellecTBa" UIU
"UccnenoBanne aauadbaTHOTO Tporecca’ wim
"N3y4yeHne B3aMMOCBSI3H YHEPIUH
MEXMOJIEKYISIPHOTO B3aUMOJIEUCTBUS U
TEeMIIepaTypbl KAMIEHUS KUJKocTer"

bub6nmoreka LIOK
https://m.edsoo.ru/2f2faa6l

157

duznyeckuil mpakTukym no teme "M3yuenue

bubmmoreka [HOK
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3aKOHOMEPHOCTEH UCTIapeHUsl )KUJIKOCTEN" 1in
"M3mepenue yaenbHON TerI0Th TUTABICHHUS
npaa" unu "V3yueHnre cBONCTB HACKHIIICHHBIX
napoB" win "V3MepeHne abCoTFOTHON
BJI&KHOCTH BO3/yXa M OIIEHKA Macchl MapoB B
nomemeHnn". M3amepenne ko3 dummenrta
IMMOBEPXHOCTHOI'O HATSIXKCHUA

https://m.edsoo.ru/6b1a23b5

158

dusndeckuii mpakTukym 1o reme ""Habmronenne
IPEBPALLEHHS SHEPTHH 3apSKEHHOTO
KOH/ICHCATOpa B SHEPTUIO U3JTyUYEHUS
cBeroauoa" i "M3ydenne npoTeKaHus TOKa
B LIENH, COJIEPrKaLEe KOHAEHcaTop'" UTu
"Pacrpenienenne pasHOCTH IOTEHIIMATIOB
(HampspKEeHUs1) TIPU TI0CIIeI0BATEIbHOM
COEJIMHEHUH KOHIEHCATOPOB"

Bbubmuorexa [JOK
https://m.edsoo.ru/ec424377

159

DuU3NYECKUl TPAKTUKYM T10 TEME
"HccnenoBaHyre CMEIAHHOTO COEAMHEHNUS
pesuctopoB" nnu "M3mepenue yaenpHOro
CONPOTHUBIIEHUS IPOBOJHUKOB" MM
"HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsKEHUs! U151 JIaMITbl HaKaJuBaHus"

bubnuoteka [{OK
https://m.edsoo.ru/2b179d98

160

®dusnueckuil npakTUKym 1o teme "Habmonenne
anexkTponusa" wim "U3mepenue 3apsia
onHoBajieHTHOro noHa" wiu "MccienoBanue
3aBHCUMOCTH COIIPOTHBIICHHUS TEPMOPE3UCTOPA
ot temneparypsl" win "CHSTHE BOIBT-
aMIIEPHOH XapaKTepUCTHKH auonaa”

bubnuoreka [{OK
https://m.edso0.ru/64h6e901

161

Peseprubiil ypok. O0o01eHne n
CUCTEMAaTH3aIMs 3HAHUH TI0 TEME
"KunemaTtuka"

bubmmoreka LJOK
https://m.edsoo.ru/ed017d93

162

PesepBHbrii ypok. O600mIeHE 1
cucreMaru3alus 3Hanui o treme "Jlunamuka"

bubmmoreka LJOK
https://m.edso0.ru/3149956h

163

PesepBHbrii ypok. O600mIeHE 1
cucTemMaTtu3auusa 3HaHui 1o teme "CraTuka
TBeporo Tena"

bubmuorexa [JOK
https://m.edsoo.ru/0f9752ac
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Peseprubiil ypok. O0o01menne n

bubnuorexa LIOK

164 | cucremaruzanus 3HaHI/II/I"1'IO TeMe ""3aKOHBI 1 https://m.edsoo.ru/6c0df9cc
COXpaHeHI/IH B MCXaHHUKC
165 flizigf;ilmizp Ez .3(13:}?1?; 12?1213{16 "OCHOBBI 1 Brbmorexa HOK
: . Y https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKMHETUYECKON TEOPHUU
PesepBHbIii ypoK. 06061116HHe u Butmorexa [IOK
166 | cucremaTh3alys 3HAHUI 10 TEME 1 .
" " https://m.edsoo.ru/Obcc77cl
TepMOI[I/IHaMI/IKa. TenoBble MaIIMHBI
167 fizigiiﬁdgngﬁ .382?12217?1 Egpi;\l:e "ArperarHble 1 Bubmiorexa LHOK
" P N https://m.edsoo.ru/59ca5c91
COCTOAHHA BCUICCTBA. CDaSOBLIG nepexomﬂ
168 | cnorimmsan sttt o o 1 BuGmiorexa L1OK
" " " https://m.edsoo.ru/f2381c0c
DJIEeKTpUYECKOE T10JIe
169 flizigiiiﬁazp Ez .322?1;)21? Egl/;;\ljlle "TTocTOSTHHBII 1 bubmorexa LIOK
uv " https://m.edsoo.ru/3cae6dal
SHCKTpI/IIIeCKI/II/I TOK
170 | oo i vo soste "Toxat 5 1 BuGmiorexa LIOK
! " https://m.edsoo.ru/cc7681d4
paSJ'II/I‘-IHLIX Cpe,uax
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 170 16
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11 KJIACC

KoJuanyecTBo yacos

JaTa nzydyeHust

JekTpoHHbIe HU(POBbIE

Ne
Tema ypoka oOpa3oBaTe/ibHbIE
n/m Bcero KP | JIP pecypen!
| | Pt o | B LOK
POBOZ ' ) https://m.edsoo.ru/487a8593
I'mnore3a Amnepa
2| cyneprosnuuin warmtm morei, T ) Bubmaorerca LIOK
YHEPHO3HIL ) https://m.edsoo.ru/4clabcch
MarHUTHOW WHAYKIIUU
3 MarnuTtHOe 1moJjie TpoBOAHUKA ¢ TOKOM. OmbIT 1 bu6mmoreka [{JOK
Opcrena https://m.edsoo.ru/d35d5262
. bubnuoreka [JOK
4 Cuita AMmnepa, €€ HarpaBJIeHHE U MOJIYJIb 1 https://m.edsoo.ru/26d9c5ba
bubnuoteka [JOK
° Pewerye sanay ! https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3axoHa Ammepa. 1 bubmuoreka [JOK
DJIeKTpOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
;| oo e o, | Buaoesa LOK
p 5 https://m.edsoo.ru/c97afaal
OJIHOPOTHOM MarHUTHOM TI0JI€
butmmoreka LIOK
8 Pemerne sazas ! https://m.edsoo.ru/504e98c7
Bbubmuoreka LIOK
J Pabora cut Jloperiia ! https://m.edsoo.ru/d518be4b
bu6muoreka LIOK
10 Peenne 3anad ! https://m.edso0.ru/93617bd9
11 MarunuTtHoe 1oJje B BEIIECTBE. 1 but6mmoreka LIOK
®deppoMarHeTHKH, Napa- U TMaMarHeTUKH https://m.eds00.ru/30ff9608
12 OcHOBHBIE CBOWCTBA ()epPOMArHETHKOB. 1 bu6mmoreka [JOK
[TpumeHeHne GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
13 Pemenne 3amau o reme "MarautHoe mosnie" 1 bubnuoteka [JOK
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https://m.edsoo.ru/5b55¢307

14 Pemenue 3amau no reme "MarautHoe mnoJje" Eubmiorexa LIOK
https://m.edsoo.ru/41c4ae8a
SIBreHnE NEKTPOMArHUTHOM MHAYKINH. [ToToK bu6mmoreka [{JOK
15 BEKTOpA MAarHUTHOW MHIYKIIUU https://m.edsoo.ru/b3efalcl
bubnuoreka [JOK
16 | 9AC uunyxwm Pitps/im edsop /48150008
17 3aKOH 3JIEKTPOMarHUTHOW MHAYKUUK Papanest BH6H,H0TeKa LOK
https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nosie. Toku Dyko Eggg%?ﬁé;ii?ﬁlmabel 40
19 OJIC uHAYKIIMK B IBIKYIIUXCS POBOJHUKAX E:tlgg:l}l/(;;?ezicﬁg’lleOZ?ﬁccOZ
bubmuoteka IJOK
20 Peerye 3anas https://m.edscl)lo.ru/4dfda618
bubnuoreka [JOK
21 | Mpasuno Jenua Pitpsim edsoo.ulbbc22726
29 MupyktuBHOCTH. Karylika MHAYKTUBHOCTH B bubnmuoreka [IOK
L€ [TIOCTOSIHHOTO TOKA https://m.edsoo.ru/621eae9d
23 SABnenne camounaykimn. J/1C camonHyKIn BH6H,HOTCKa HOK
https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM. bu6mmorexa [JOK
DJICKTPOMArHUTHOE TOJIE https://m.edsoo.ru/b3cOad1l
25 Pemenue 3amaq bubmmorexa HOK
https://m.edsoo.ru/88f69d2b
26 O0o00mIeHre U CUCTEMAaTH3aIINS 3HAHUH 110 bubmuoreka [JOK
teme "DiIeKkTporuHaMuKa" https://m.edsoo.ru/76484025
7 KonTponbhas padoTa no reme bu6moreka [IOK
"DJIeKTpOJMHAMHUKA" https://m.edsoo0.ru/8ae09b98
28 KonebarenpHas cucrema. CBoOO HEIC butmmoreka LIOK
kosiebanus. ['apMoHuYecKue KojaebaHus https://m.edsoo.ru/7c1db385
29 KunemaTtudeckoe n TMHAMHUYIECKOE OITMCAHUE bubmuoreka [JOK

KoJieOaTeIbHBIX JIBMDKCHUH

https://m.edso0.ru/87ce9498
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DHepreTudeckoe onucanue. Boison

30 JUHAMHYECKOIO OMHMCAHNS TAPMOHUYECKUX bubnuoreka [IOK
KOJICOaHMI M3 MX SHEPIeTHYECKOTO U https://m.edsoo0.ru/e3c99692
KMHEMAaTU4YeCKOr0 OMHUCAHUS

. bubmmoreka LIOK

3t AMILTHTY 2 H pa3a koneOanmii https://m.edsoo.ru/7a0c439a
[Teproxa n gactoTa konebanuii. [Teproa Mabix

32 CBOOOJIHBIX KOJICOAaHUH MaTeMaTHICCKOTO bubmuoteka [JOK
MasiTHUKA. [leprnos cBOOOHBIX KosieOaHuii https://m.edsoo.ru/e0399319
NPY>KHHHOTO MasiTHUKA

33 3aryxatomue KojeOanus. BoIHYXIeHHbIC bu6mmoreka [{JOK
kosieOanus. PesoHanc https://m.edso0.ru/72e93d09

bubmuoreka LIOK

34 ABTOKOICOANIA https://m.edsoo.ru/6add2644

bubnuoteka [JOK

35 Pemenue 3amau https://m.edsoo.ru/addeec71

https://m.eds00.ru/756123c5

36 VYpoxk-konpepenus "MexaHnyeckue bubnmuoreka [IOK
K0JIeOaHUs B MY3bIKaJIbHBIX HHCTPYMEHTaX" https://m.edsoo.ru/8ef587be

37 O0o01IeHre U CUCTEMAaTH3aIlNs 3HAaHUH 110 bubmuoreka [JOK
teme "Mexanuueckue Kojaeoanus’" https://m.edsoo.ru/eb84182f

38 DNeKTpOMarHuTHbIE KoieOaHusl. bubmuoreka [JOK
KonebaresbHbli KOHTYP https://m.edsoo.ru/d4adabde
Dopm Tomcona. CBsi3b aMIUTUTYAbI 3apst

39 Koilr;e}};ﬁ;o?)accoa;ngn;m?ﬁ CEJ'ILIy fOK:,aBp " buGnnorexa LIOK

https://m.edsoo.ru/093f9af1
K0J1e0aTeIbHOM KOHTYpe

40 3aKOH COXpaHEeHUs YJHEPTUH B ICAIbHOM bu6mmoreka [JOK
KoJieOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543

a1 3aTyxaromue JIeKTPOMarHUTHbIC KOJICOaHMsI. bubnuoteka [JOK
BbIHYKICHHBIEC 2JIEKTPOMArHUTHBIC KOJICOaHUs https://m.edso0.ru/5e668619

42 [lepemennsiii Tok. Peauctop u xkoHgeHcarop B bu6mmoreka [JOK
I[eTTU IEPEMEHHOTO TOKa https://m.edso0.ru/84836152

43 KaTyimka MHIyKTUBHOCTH B L€ IEPEMEHHOTO bu6moreka [JOK
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TOKa

https://m.edsoo.ru/cfa307af

3akon Oma AJis1 SIEKTPUUECKON 11eTH

bubmuoreka [JOK

4 HePEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
5 | pesemors o A e 10K
https://m.edsoo.ru/lcac6c4c
HaATPSDKEHUS
46 Pe3oHaHC B 37IeKTpHUYECKOM TIETTH bubmorexa HOK
https://m.edso0.ru/087506df
bubnuoteka [JOK
o Pemenne sazias https://m.edsoo.ru/a16836a4
o | ey Tiaseonees o LOK
https://m.edsoo.ru/f97418ae
SHEPTHH
o | Serenmeome o e pomozene Buaoess LOK
P PritH. BYJILTYD - https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU
bubnuoteka [JOK
o0 Pemerye 3anas https://m.edsoo.ru/ee6677ed
bubnuoteka [JOK
ol Pemenne sazias https://m.edsoo.ru/7cab59f8
50 O0001IcHNEe U CHCTEMATHU3alUs 3HAHUH 110 bubmoreka LIOK
Teme "DJIeKTpOMarHUTHBIE KoJIeOanus" https://m.edso0.ru/401024a9
53 Mexanuveckue BOJHbI. XapaKTEPUCTUKU bubnmuoreka [IOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYCCKUX BOJIH bubsmorexa HOK
https://m.edsoo.ru/d9ae1000
bu6muoreka LIOK
55 3ByK. XapaKTePUCTUKH 3BYKa https://m.edsoo.ru/138b6f09
56 Wndpa3Byk u ynbrpassyk. [llymoBoe bu6moreka [IOK
3arpsi3HEHUE OKPYKAIOIICH CPEJIb https://m.edso0.ru/7380038f
bubmuoreka [JOK
o7 Pemenne sanas https://m.edsoo.ru/cfd918bf
58 DIeKTpOMarHuTHBIC BOTHBIL. M3mydeHue bubnuoteka [JOK
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SJICKTPOMAruMTHBIX BOJIH

https://m.edsoo.ru/714e5dbl

59 DHeprust 3IeKTPOMarHuTHIX BOJIH. CBOMCTBA bu6mmoreka [{JOK
SJIEKTPOMATrHUTHBIX BOJIH https://m.edso0.ru/d01b818c
60 [ITkana 3neKTpOMAarHUTHBIX BOJH. [IpuMenenue bu6mmoreka [{JOK
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE M OBITY https://m.edsoo.ru/49bel1f9e
5L Pamororatn. Srecpovarmioe BuGmrorera LIOK
) . https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPYKAIOIICH CpeIbl
62 KonTtposbHas padora o reme "Kosnebanus u bu6mmoreka [{JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 CaeT. 3aKOH MPSIMOJIMHEHOTO bu6mmoreka [{JOK
pacmpoCTpaHCHHUs CBETA https://m.eds00.ru/f9566406
64 Penienue 3a1a4 Ha NpUMEHEHHUE 3aKOHA bubnuorexka IIOK
HPSIMOJIMHEWHOTO PACIIPOCTPAHEHHMS CBETa https://m.edsoo.ru/ea32d455
65 Orpaxenue ceta. [lmockoe 3epkaio. bu6mmoreka [{JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Tpenomnienue cBeta. AGCOIIOTHBIN 1
66 OTHOCHUTEJIbHBIN MOKa3aTelb NPETOMIICHHUS. bu6mmoreka [JOK
[MonHoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIii https://m.edsoo.ru/bc2e55cd
YT0JI OJIHOTO BHYTPEHHET 0 OTPasKEeHUs
67 Pemenue 3ana4 Ha IpUMEHEHNE 3aKOHOB bubnuoreka [IOK
OTpPa)KSHHsI U MTPEJIOMIICHHUS CBETA https://m.edsoo0.ru/49d830a9
68 Xon nydeit B mpusme. Jlucnepcus cBera. bubnmuoreka [IOK
CroxHblii cocTaB Oenoro csera. L{ser https://m.edsoo.ru/d8elc3be
69 JInH3b1. DOKYCHOE pACCTOSIHUE U ONTHYECKAS bu6mmoreka [JOK
CHJIA JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoenne n300pakeHuil B IMH3aX U UX bubnuoreka [IOK
cucrtemMax. YBEJIHMUCHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
el Pemenue 3ana4y Ha mocTpoeHue U300paKeHU, bu6moreka [IOK
MOJIy4aeMBIX C MIOMOIIIBIO JIMH3 https://m.edsoo.ru/5a868f09
72 I'na3 kak ontuyeckas cuctema bubmmorexa [JOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3agau. [Ipenens npuMeHUMOCTH bubnuoteka [JOK
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TeOMETPUYECKON ONTUKH

https://m.edsoo.ru/cd174al10

74 CKOpOCTh CBETa M METO/IbI €€ U3MEPEHUS bubmmorexa [OK
https://m.edsoo.ru/f32aab06
bubmuoreka [JOK

= Jlucnepeus caera https://m.edsoo.ru/lel6ccée
butmmoreka LIOK

76 Murepgepennus ceera https://m.edsoo.ru/5fc0c638

77 KorepeHTHbIE HCTOYHUKU. Y CIOBUSA bu6mmoreka [{JOK

HaOJIF0ICHUs] MAKCHMYMOB U MHHUMYMOB https://m.edso0.ru/c6416d48
bubmoreka LIOK

8 Perenne sanas https://m.edsoo.ru/3061de2b
bub6moreka LIOK

79 [pumenenue nrepdepenm https://m.edsoo.ru/668edbc8
bubmuoteka IJOK

80 Jlngpaxiuus ceera https://m.edsoo.ru/12ed04b5

81 Hudpaxmonnas pemérka. YcioBue bubnuorexa [IOK

HaOJIFOICHUSI TJIABHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bubnuoteka [JOK

82 Pemenne safias https://m.edsoo.ru/d58c411a

83 ITonepedynocTs cBeTOBBIX BOJH. [lomspusanus bubnuoreka [IOK

cBeTa https://m.edsoo.ru/e9890fe9
bub6moreka LIOK

84 Pewenne sanas https://m.edso0.ru/c56¢8158

85 C bubnuoteka [JOK

BCTOBBIC ABIICHHA B PHPOAE https://m.edsoo.ru/0b36363d

86 O0001IeHNE U CHCTEMATHU3ALUs 3HAHUH 10 bu6muoreka LIOK

teme "Onrtuka" https://m.edsoo0.ru/8a14748b
butmmoreka LIOK

87 Kontposbnas pabora mo teme «OnTuka https://m.eds00.ru/82315dd4

B8 oxarmuia, Saxomt snektpommaN BuGiorea IOK

i https://m.edsoo.ru/c9bd77ch
MIPUHITUTT OTHOCUTEIHLHOCTH
89 TloctynaTel crienuanbHOU Teopuu bubnuoteka [JOK
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OTHOCHUTCJIBbHOCTU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.
[IpeobpazoBanus Jlopenma. Yciaorue

90 MPUYUHHOCTU. OTHOCUTENIBHOCTh bubmmorexa [OK
) https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJJIEHUE BPEMEHU 1
COKpAIIIEHUE JUTUHBI
91 DHeprusi ¥ UMIYJIbC PESITUBUCTCKON YaCTHULIbI bubmmorexa [OK
https://m.edsoo.ru/853a64fc
92 CBsi3b Macchl ¢ FHEPruen U UMIYJIbCOM bu6moreka [IOK
PENIATUBUCTCKOM YacTUIbl. DHEPTHs TIOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TETIOBOE U3ITyUYECHUE bubmmorexa [JOK
https://m.edsoo.ru/f54035a5
bubnuoteka [JOK
4 3axoH emewenns Buna https://m.edsoo.ru/1c5ff752
bubmuoreka LIOK
95 T'unoreza M. I1nanka o kBanTax. @OTOHBI https://m.edsoo.ru/a5ffa218
bubnuoteka [JOK
% OHEpIHS W HMITYIIRC (OTOHA https://m.edsoo.ru/7fb307ec
97 dotordpdext. OnbiThl A. I'. CTonerosa. bubmuoreka [JOK
3akonsl porodddexra https://m.edso0.ru/8c68e5b9
98 VYpaBuenue DiHmTelHa 115 porodddexra. bu6mmoreka [JOK
"KpacHast rpannna” gorosddexra https://m.edsoo.ru/01ef4556
bubnuoteka [JOK
99 Jasnenue cera. Onwitel I1. H. Jlebenena https://m.eds00.ru/64b4966
. bubmuoreka [JOK
100 | Boxmosiie cpoficTsa sacTun https://m.edsoo.ru/f59cfcec
101 pasweput o6maeTi roxamsm ey Bubmotera LIOK
https://m.edsoo.ru/5df8bafl
YaCTHIIBI
102 | KopryckyasspHO-BOJIHOBOMW JAyann3M bubmorexa TIOK
PHyCKyIAp z[y https://m.edsoo.ru/8ccab62a
103 | Jdudpaxius 21eKTPOHOB HA KPUCTAILIAX bubmmorexa [JOK

https://m.edsoo.ru/30dbal8c
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Crneuunguka u3MepeHuil B MUKpOMUDE.

bubmuoreka IJOK

104 CO?THOIHCHI/I)I HEOIpeIeTIEHHOCTEH https://m.eds00.ru/65783dec
'eiizenOepra
butmmoreka LIOK
105 | Pemerme rpaguaccianx sanas https://m.edsoo.ru/e70195bd
. bubmuoreka [JOK
106 | Pemenne pacueripix sanad https://m.edsoo.ru/ee9b3182
107 KonrponbHas pabota o remam: "OCHOBBI bubnuoreka IIOK
CTQ", "KopIycKyssipHO-BOJIHOBOM j1yaiu3m" https://m.edsoo.ru/c3de891a
108 OIBITHI 110 UCCIICIOBAHUIO CTPOCHHUSI aTOMA. bu6mmoreka [{JOK
[TnanerapHast Mozenb atomMa Pesepdopaa https://m.edso0.ru/312b750a
bubmuoteka IJOK
109 Toctynatet bopa https://m.edsoo.ru/404dfa%
110 Buner ciektpos. CriekTp ypoBHEH 3HEprUn bubnuoreka IIOK
aToma BOJ0pojia https://m.edsoo.ru/cf74bl1a
111 | CnoHTaHHOE U BBIHY)KJCHHOE U3JIy4eHUE CBETa bubmmorexa [IOK
https://m.edsoo.ru/f945d85c
bubmoreka LIOK
112 | Jlasep https://m.edsoo.ru/2288a0c4
113 hhanenco. Japat  waceonoe o anpa Butmiorexa LIOK
’ ’ https://m.edsoo.ru/34ada5de
N3oTonbl. PagnoakTMBHOCTH
3aKkoH pajioakTUBHOTO pacmnaaa. CBoHcTBa
VOHU3UPYIONIEro U3nydenus. Bnusaue bubnuoteka [JOK
114 ,
PaIMOaKTUBHOCTH HA JKUBBIC OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Hosnmerpus
DHeprus CBA3M HYKJIOHOB B sipe. SnepHbie
i | o R s g, S pesc o LOK
) https://m.edsoo.ru/ff1758d0
TEPMOSIZICPHOTO CUHTE3a. DKOJIOTHUECKHE
ACTICKTHI PA3BUTHS SIICPHOUN SHEPTCTUKN
116 MeToibl perucTpaluu U UCCIeJ0BaHUs bubnuoteka [JOK

SJICMCHTAPHBIX YaCTHII. (DYHI[aMCHTaJ'H:HBIC

https://m.edsoo.ru/1ac08a5h
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B3auMoOJIeicTBUs. baproHbl, ME30HBI U
nentonsl. [Ipencrasnenne o CTangapTHON
Mozenu. KBapk-IiirooHHasi MO aIpOHOB

®usuka 3a npeaenamMu CTaHAAPTHON MOJIEIH.

bubmuoreka IJOK

117 | Témuas MaTepys M TEMHas SHEPrusl. EnuncTBo https:/m.eds00.ru/c026fd37
bu3nyecKoil KapTUHBI MUPA
118 DTanbl pa3BUTHSI ACTPOHOMUU. 3HAUCHHE bu6mmoreka [{JOK
ACTPOHOMHUU https://m.edsoo.ru/ad73e145
119 ong;ﬂhgi};iﬁ; CHTBH33(§< Ogii?l\fslﬁsziiﬂo6beKT0B bubsmorexa HOK
PHpod L https://m.edso0.ru/39c44028
MeTo/bpl aCTPOHOMUYECKUX MCCIICIOBAHUN
L0 | S o o, BuSores 10K
pas ’ p https://m.edsoo.ru/4877aale
ACTPOHOMHUS
Bun 3Bé3aH0r0 HeOa. Co3Be3nus, spKue bubnuoteka [JOK
121 . :
3BE3/1b], IUIAHETHI, X BUIUMOE JIBHKEHHE https://m.edsoo.ru/aac588eb
1 | S cume. Comme, o o LOK
. ’ P t https://m.edsoo.ru/22748eb4
3BE3]T
g | e o s, o LOK
p " p https://m.edso0.ru/42169944
CBETHMOCTD
124 | 3Be3/pl rIIaBHOM MOCICAOBATEILHOCTH bubmmorexa OK
: . https://m.edsoo.ru/b3cb766¢
125 mpentrasnenn o mponexonirm 1 omomo BuGorera LIOK
pex . P e h https://m.edsoo.ru/d09da494
Comniia 1 38€3/1. DTanbl )KU3HH 3BE3]T
196 Mueunsiii [Tyte — Hama ['anaktuka. Tumsl bubnuoreka [IOK
rajgakTuk. YEpHbIe IBIPHI B sIpax rajakTHK https://m.edsoo.ru/7cd10a0a
o7 | R P Bl Tsos B LOK
SOP PREE https://m.eds00.ru/3dbdf0d2
PennkroBoe n3nyyenue
128 | Macmtabnas cTpykTypa BeeneHHOi. bu6mmoteka [JOK
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MeraranakTuka

https://m.edsoo.ru/ce234633

129

Hepeménnsie mpoOeMbl aCTPOHOMHH

bubmuoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

DU3NYECKUN TPAKTUKYM TI0 TEME
"HMccnemoBaHue MAarHUTHOTO HOJIST HOCTOSIHHBIX
marauToB" wiu "McciieqoBanue cBOMCTB
dbeppomarneTnkoB" wim "VccnenoBanue
JICWCTBHSI IOCTOSTHHOTO MarHUTa Ha PaMKYy C
TOKOM"

bubmuoreka [JOK
https://m.edsoo.ru/67361aef

131

®dusnueckuil npakTUKym 1o teme "M3mepenne
cuibl Ammnepa" win "M3ydeHne 3aBUCUMOCTH
CUJIbI AMIIepa OT CUJIbI TOKA" WIIH
"OnpeneneHre MAarHUTHON MHIYKIIMH Ha
OCHOBE M3MepeHus Cuiibl Amriepa"

bubmoreka LIOK
https://m.edsoo.ru/fcae91e9

132

DuU3n4eCcKuil IPaAKTUKYM 110 TEME
"UccnenoBanue sIBJICHUS JIEKTPOMArHUTHOM
uaaykun'" win "OnpeneneHue HHAYKITUA
BUXPEBOTO MArHUTHOTO OIS

https://m.edsoo.ru/c36658da

133

DuU3n4eCKuil MPaKTUKYM 110 TEME
"UccnenoBanue siBJeHUS] CAMOMHAYKIUU" WK
"COopka MOJIENH 3IIEKTPOMATHUTHOTO
reHeparopa"

bu6moreka LIOK
https://m.edsoo.ru/b8fb6391

134

®dusndeckuil npakTukym 1o reme "M3mepenne
nepuoa cBOOOIHBIX KOIeOaHUH HUTSHOTO
IPY>KMHHOT'O MasiTHUKOB"

bubnuoteka [JOK
https://m.edsoo.ru/5d159d35

135

DU3NYECKUI IPAKTUKYM 110 TEME
"[IpeoOpa3oBanue 3HEPTUN B IPY>KMHHOM
MasTHHUKE"

bu6muoreka LIOK
https://m.edsoo0.ru/a28026bd

136

DU3NYECKUI IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOr0 TOKa Yepes
MOCIIE0BATENBHO COEAMHEHHBIE KOHAEHCATOP,
KaTymky u pezuctop” win "HccrnenoBanue
paboThl ICTOYHUKOB CBETA B LIEH
MePEMEHHOr0 TOKa"

bubnuoteka [JOK
https://m.edso0.ru/89dc2d90
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®usnueckuil NpakTUKyM 1o teme "M3yuenue

bubmmoreka LIOK

137 apaMeTpOB 3BYKOBOM BOJIHBI" https://m.edsoo0.ru/b100661a
®uznueckuil npakTUKyMm 1o teme "M3mepenue

13g | TOKasaTess NpEOMICHHs crekya" uim bu6moteka [IOK
"Tlonyuenue u300paxeHust B CUCTEME W3 https://m.edsoo.ru/42569eal
IUIOCKOT'O 3€pKaJla U JIMH3bI"
DU3NYECKUN TPAKTUKYM TI0 TEME
"HccnenoBanne 3aBUCHMOCTH (POKYCHOTO Bubmorexa [IOK

139 | paccrosiHus OT BelecTBa (Ha NpUMepe KUAKUX https://m.eds0o.ru/b879fh3f
auH3)" uim "V3mepenue poKycHOro — :
PACCTOSIHUSI pPACCEUBAIOLIUX JIMH3"

0 %&3;1%01(14171 npalzi;meM 10 TEME . Bu6nnotexa LIOK

abmoaeHne Juppakuuy, HHTepEepeHInn U ,

HomApHsAIH cBeTa" https://m.edsoo.ru/8b7ac737
DuU3n4eCcKuil IPaAKTUKYM 110 TEME
"OnpeneneHue UMIysabca U SHEPrUU Bubmorexa [IOK

141 | penstuBucTcKuX yactwil (o ¢pororpadusm https://m.eds00.ru/63756¢47
TPEKOB 3apsyKEHHBIX YACTHIl B MATHUTHOM
noJie)"
®dusnueckuil npakTukym 1o reme "Msmepenne
nocrosiHHoM Il1aHka Ha OCHOBE HCCIIEI0BAaHUS Bubnnotexa LIOK

142 dorosdpexra” nm "Heenenosanne https://m.edsoo.ru/eb916f82
3aBUCHUMOCTH CHUJIbI TOKA YEPE3 CBETOAUOM OT
HanpsoKeHus"
Du3NYECKU MPAKTUKYM 110 TEME

143 "HccnenoBanye criekTpa pa3peskeHHOro bubnuoreka [IOK
aTOMapHOTO BOJIOPOJIA U U3MEPEHHE https://m.edsoo.ru/ec651eb8
noctossHHON Punoepra"
Du3NYECKU MPAKTUKYM 110 TEME

144 "HccnenoBanne paaroakTUBHOTO (JOHA C bubnuoreka [IOK
UCIIONIb30BaHueM Jno3nmerpa” mim "H3ydeHne https://m.edsoo.ru/c3dabete
HOTJIONIEHHs OeTa-vyacTUIl ATIOMUHAEM "

145 DuU3NUECKUIl NPAKTUKYM 110 TEME bubmoteka [IOK

"HaOmronenns 38€34H0r0 Heba

https://m.edso0.ru/1072021e
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HCBOOpy)KéHHBIM TJIa30M C UCITIOJIb30BAHUEM
KOMITBIOTEPHBIX MTPHIIOKEHUH TS
OTIpeIeTICHUS TTOJIOKCHHUS HEOSCHBIX 00 BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noiymapus v sipkue 3BE37b1" Win
"HaOmoenus B Teneckon JIyHbI, TUTaHET,
TYMaHHOCTEH U 3BE3THBIX CKOTUICHHM"

O06001IeHNE ¥ cucTeMaTHU3anus 3Hauuii. Poms
(bHU3UKU 1 aCTPOHOMUHU B SKOHOMHUYECKOIH,

bubnuoteka [JOK

146 . . .
TEXHOJIOTMUYECKOM, COIIMAILHON U STHYECKOM https://m.edsoo.ru/ad6ddeed
chepax IesTeIbHOCTH YeI0BeKa
O06006mmenue u cucremaTu3anys 3HaHuid. Po
147 MCCTOm(i)IfII;/II/IKII//II I/IHa(;rT MOIIZIMI/IIII/IH: CgBHZII\I:IIeHHi)I;I ' bubimorexa I1OK
. P p https://m.edsoo.ru/18f19f7c
HAyYHOU KapTHHE MUPA
O06o0meHre U cucTeMaTu3anus 3HaHui. Poib
bu3nyuecKoil Teopun B pOPMHUPOBAHUH
MIPEJICTaBICHNH O (PU3MUECKOI KapTHHE MHPA, bu6mmorexa [JOK
148 o .
MecTO (PU3MUYECKON KAPTUHBI MUpA B 001IIeM https://m.edsoo.ru/e7d400f4
psIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHUH O IPUPO/IE
149 O0o01IeHre U CUCTEMAaTH3allNs 3HAaHUH 110 bubnuoreka [JOK
teme "Kunemartnka" https://m.edsoo.ru/b032fc4b
150 O0001IeHrEe ¥ cucTEMAaTU3aLus 3HaHUH I10 but6mmoreka LIOK
teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O0o00mIeHre U CUCTEMAaTH3aIINS 3HAHUH 110 bubmuoreka [JOK
teme " JluHamuka" https://m.edsoo.ru/2dfbafc5
O06o01eHre U cucTemMaTu3alys 3HaHUH 10 bubnuoteka [JOK
152 n n .
teme "CraTuka TBEpJOro Tela https://m.edsoo.ru/3cca482e
OO06o01eHre U cucTemMaTu3alys 3HaHUH 110 bubnuoteka [JOK
153 " n .
TeMe "3aKOHBI COXpPAHEHUS B MEXaHUKE https://m.edsoo.ru/32a4d1a0
O06001IeHre u cucTemMaTH3a 3HAaHUH TI0
154 | teme 'I'I(ID(I;IEIOBII:II BI/;IOJ:CIT J:f: H](l)l-/llfn;e;?é:xoﬁ bubmmorexa TIOK
g yip https://m.eds00.ru/ed440ca8
TEOpUH
155 | O6o0mieHue 1 crucTeMaTH3aIus 3HaHUI 110 bubnuoteka [JOK
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teme "Tepmonunamuka. TeroBbie MaltHbL"

https://m.edsoo.ru/c63f7c10

O00011IeHNE ¥ CUCTEMATHU3aLNs 3HAHUI I10

bubmmoreka LIOK

156 | Teme "ArperarHbie (iocmsmml BellleCTBa. https://m.eds0o.ru/1d36b5b1
@Pa3oBble IEPEXObl
157 O06o00mIEeHre U CUCTEMAaTU3alKs 3HAaHUH 110 bubmuoreka IJOK
teme "DieKkTpuyeckoe mose" https://m.edsoo.ru/3bf0def9
158 O0o01IeHre U cucTeMaTU3alys 3HaHUH 110 bubnuoreka [JOK
teme "TIoCTOsIHHBIH dIIeKTpUUeCKUil TOK" https://m.edsoo.ru/71453ee6
159 O00011IeHNE ¥ CUCTEMATHU3aLM 3HAHUH I10 bubnuoteka [JOK
teme "TOKH B pa3inyHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O00011IeHNE ¥ CUCTEMATH3AaLM 3HAHUH I10 bubmuoteka [JOK
teMe "MaraurtHoe moie" https://m.edsoo.ru/3b4c06ae
161 | onertmtamsenm anaani no reve buamorera LIOK
" " . https://m.edsoo.ru/053e2248
DJIeKTpOMArHUTHAST UHYKIIUS
162 | onerimtammoann g w0 tent bumorera LIOK
; i ; https://m.edsoo.ru/d6310bfd
Mexannueckue Kojieoanus
163 | onerimtammoann anamnd w0 tent bumorera LIOK
; " g https://m.edsoo.ru/5e2bb83d
DNIeKTPOMarHUTHBIC KOJICOAHMsI
164 | onertmtamson angani no reve buGamorera LIOK
" H : https://m.edsoo.ru/96a7a2dd
MexaHU4YEeCKHe U 3JICKTPOMArHUTHBIC BOJIHBI
165 Peseprubiil ypok. O6o01eHne n bubnuoteka [JOK
crcTeMaTH3alMs 3HaHni 1o teme "Onruka" https://m.edsoo.ru/52ad1603
PesepBHbIii ypok. O606£ueHI/Ie u . Bubmiorexa [[OK
166 | cucremarmsanus 3Hanui o Teme "OCHOBEI )
., https://m.edsoo.ru/Sbec1c65
CTO
167 | cnorcmmmans snans o e bumorera LIOK
: " y ; https://m.edsoo.ru/f7c59d38
KopnyckylsspHO-BOJIHOBO#M JTyaau3M
168 | PesepBHbrii ypok. O000IICHHE U bubnmuoreka [{JOK
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cucTeMaTh3anys 3HaHui mo teme "duzuka
aTtoma"

https://m.edsoo.ru/1f511654

Peseprubiil ypok. O0o01menne n

bubmuoreka IJOK

169 | cucremaru3anus 3HAHUI 10 TEME d)mnf'(a 1 https://m.eds00.ru/905¢5ce0
ATOMHOTO SIJIpa M 3JIeMEHTaPHBIX YaCTHII
170 EE?:?EE::I/IIZZEEE '322?1;):1;1 Eglfél\l;[le "DIIeMEHTHI 1 bubnnorexa LIOK
B https://m.edsoo.ru/2bffb94c
acTpoU3UKH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. Yuebnuk. I'.J.Msxumes, b.b.byxosues, H.H.Corckuii. ®usuka 10 kinacc. YriyOneHHbIH
ypoBeHb. M: «IIpocBemenue» 2021t + DnexrpoHHas popma yueOHHKA

2. YueOnuk. I'.A.Mskumes, b.b.byxosnes, H.H.Corckuii. ®usuka 11 knacc. YrayoOneHHbIH
ypoBeHb. M: «IIpocBemenue» 2021t + DnexrpoHHas popma yueOHHKA

3. PeivkeBuu. A.Il. ®usuka. 3agaunuk 10 —11 kmaccel: mocobue 11t 001eo0pa3oBaTeIbHBIX
yupexaenuit/ A.IL.PeimkeBuu. — 18-¢ u3a., crepeorunnoe M. [Ipoda 2014 — 188c.

4. I'pomueBa O.1. Coopuuk 3ama4 no ¢pusuke: 10 -11 kmaccer: k yueOnuky I'. 5. Msikumiesa u
ap. «duzuka. 10 kmacc

5. ®uswuka. 11 kmace». PI'OC (k HoBbIM yueOHHMKaM) /O.M.I'pomiieBa. — 5-e nznanue,
nepepaborana u gonoiaHena — M.: U3natenscTBo «Jk3amen», 2019. — 208 c.

METOAUYECKHUE MATEPHUAJIbBI I YYUTEJIA

1. Kabapaun O. ®@. DxkcniepumeHTanbHble 3a1aHus o pusuke. 9—11 kii.: yued. nocodue st
yuaruxcs obuieoopaszonar. yupexxaenuii / O. @. Kabapaun, B. A. OpnoB. — M.: BepOym-
M, 2001. — 208 c.

2. ®usuka. 10 K1acc: TEXHOIOIMYECKHE KapThl YPOKOB 110 yueOHuky I'.SI.Msikumiesa,
b.b.byxosnesa, H.H.Cotckoro / aBr.-coct. H.J.Ilenareiiuenko. — Bonrorpan: Yuutens,
2019. - 229 c.

3. ®usuka. 11 xmacc: TEXHOIOTHYECKHE KapThl YPOKOB 110 yueOHuKy I'.S.Msikuiesa,
b.b.byxosueBa, H.H.Cotckoro / aBt.-coct. H.JI.Ilenareituenko. — Bonrorpaa: Yuutens,
2019. - 229 c.

4. I'pomuena O.1. CoopHuuk 3amau no gusuke: 10 -11 knacesl: k yueOnuky I'.51.Mskuiesa u
np. «®uzuka. 10 kmace

5. «®usuka. 11 kmace». ®I'OC (k HoBbIM yueOHuKam) /O..I'pomiieBa. — 5-e nznanue,
nepepaborana u gononHeHa — M.: MznatenbcrBo «Ox3amen», 2019. — 208 c. (Cepus
«Y4eOHO-METOANYECKHI KOMIUIEKT).

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.http://fcior.edu.ru/ 2.https://fipi.ru/ 3.https://mathb-ege.sdamgia.ru/ 4.https://resh.edu.ru/
2.https://www.yaklass.ru/ 6.https://uchi.ru



