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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE CpeIHEro oO0Iero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «DPusrka» B 00pa30BaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUYEHUSI TEM U PA3ZEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeru OOYy4YeHHs, BOCHUTAHUSI U Pa3BUTUs OOyYaIOMMXCS CpEICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpOBHE CpelHero oOiiero oOpa3oBaHUs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0y4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
MPEAOCTaBISCT BO3MOXKHOCTH JJISI pealii3alldd  Pa3JIMYHbIX METOANYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauyecTBe y4eOHOIO IMPeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMH CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3HuKH Ha ypOBHE CpPEHETO 00I11ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B COOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzanus mnpeanoiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
7Ba crocoba peanu3zalud (PU3NYECKOrO0 TMpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa NpeAcTaBieHa €AUHBIM TepeuHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecmeunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacuy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTETpUPYsl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3nienoB. /(s kayecTBEHHBIX 3aaa4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIeUYMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoOBaHUE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(eCcCUOHANIBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3UMKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIECHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (UBNYECKUX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OIPENENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Duszuka» Ha YpOBHE CpPEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUsl B IMpollecce MOo3HaHMs Tnpupoibl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEIIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMEeHUMOocTH. Pusznueckas
TEOpHUs.

Pons m mMecto Qu3nku B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LHU(poBoK nabopatopueit no Qusuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLMAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIs KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIICHHOIO IOJ YIJOM K TOPU30HTY M
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKyM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaT€pUaIbHbBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckas CKOpOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOH INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MaccChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHusl MO BEIWYUHE YIIoBOro koddduimeHra
3aBucuMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpaoe Teno. IloctymarenbHoe W BpallaTelbHOE JBHKCHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHIKOCTH Kak CIIEICTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KUIKOCTEN M TBEPABIX TE€N U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJeabHOM Tra3e C TOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACATIBHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano TtepmonuHamMukd. (CaMONpPOW3BOJIBHAS — peJaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JII BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKHUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHssi sHeprus. KonmuecTBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHhI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, HHMAJIEKTPUKA W IMOJYIPOBOJHHKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisa.  IIpoOueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NoJiA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIMAJIOB (HampsDKEeHMST ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCcTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJTHOPOJHOrO IPOBOJHMKA OT €ro JUIMHbI W IUIOMIAJHA MOINEPEYHOrO0 CEYEHHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAWHEHHUE NPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHUMAJIOB MEXAY MOJIIOCAMU HMCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTHUBIICHUST METAJJIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJIUTHYECKAS IUCCOLMALM.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHUE: Ia30paspsiIHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amexTpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME KOCBEHHBIX HW3MEPEHHUH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HaHuA: SBICHUE, HAY4YHbIH (aKkT, runoresa, (pusnMyeckas BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUecKHe (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET W JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIHN DJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe none. Toxku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

Uccnenoanne 3aBucumMoctd IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kosnebaHMM Tpy3a Ha MACCUBHOM TPYXKUHE C IEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCaTopa C aMIUIUTY0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHUS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepaTop He3aTyXalOMKX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOIIEN CPEBL.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS M3IIyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTanys BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepentinu u qudpakiini MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
peroMIICHUE, MONApU3aLUs, AUPPaKIKs, UHTEPPEepEHITHS.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcus cBera. CiioxkHBIA cocTaB O€lIoro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHMH3bI OT €€ I€OMETPUM U OTHOCHTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3AX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMIOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEpP(hEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne nmpeaomMiIeHHs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, RpaAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOT0 3€pKajia v JIMH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyYCHHUS Ha JIBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI CIeHIHAJIBHON TEOPUH OTHOCUTEILHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3IIy4YEeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEUHasi Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIENOBAHHUIO CTpoeHUs aroMma. [lnmaHerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3Ty4ECHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast monens sanpa IeiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HMPYIOUIETO M3JIyYEHHs. BiusiHME pagvOaKTHBHOCTA Ha YKUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKHME AaCHeKThl PpPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CTaHaapTHOW Monenu. TéMHas Martepuss U TEMHas
SHEprusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS] ACTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mineunsnii [Iyte — nHama ['amaktuka. [lonoxenune n nBukenue ConHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3/ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJBHBIC MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBICHUS B JKUBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, tenepon, CBY-meub, yabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMUMBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3NKONW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTH TMPOEKTHYIO M HCCIEAOBATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE MTPU PEIIEHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PELICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu 1Jisi OICHKA CUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBl JIPYTUX NPU AHAINA3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIUICKT, IIPEIIOoJIarafoIIAN
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMAaTh POJb (U3UKK B  IKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE ITOJIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHHUsI, 3aKOHBI COXPAHEHHUsI UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBECHs TBEPAOrO Tena), MPU OSTOM HCIOJIb30BATH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3zoBanumii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
HenyM WU JJId 3aMKHYTOM DJIEKTPUYECKOM uenu, 3akoH JIxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJIMYECTBO TEIJIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; ANEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C IOCIEHOBATEIbHBIM U
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nudys3usi, ncrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BETMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHbIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MoOAeNM, OTBedaroued TpeOOBaHUSIM 3ajlauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYUEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAayKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3ULIUKA SKOJIOTUYECKON O€30aCHOCTH, MPEACTABICHUN O PALIMOHATEHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHHE pacCMaTPUBAEMO MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMEHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM pa3BUTHUH, 3HAUCHHUE OIUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nuecKkoil KapTHHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00ILEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJIeOaHusl, MAaTEMaTUUYEeCKUN MasSTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJICJIEl aToMa, aTOMHOTO Si7[pa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (PyH/IaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CICUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEJILHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W IHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apsl A1Ipa, SHEPTHUSI CBA3U SApa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oerta-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX TeJl, IBOIONNH 3BE3] 1 BeeneHHol;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHMH, JenaTh  BBIBOJABI 10  pe3yibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIJIOKEHHON THUIMOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOTO TPYyJla MPpU MPOBEICHUM HCCIEI0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW W HEABHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
MPOBOANTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pasHBIX pa3leioB Kypca GU3MKH, a TAK)KE WHTETPAlliU 3HAHUHA U3 IPYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPUTENBHBIX MPHUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPONU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBHO PACIPEAEIISTh EATEIbHOCTh
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTOsiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmextpirieckoe moe 24 ! https://m.edso0.ru/f16068d7
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 https://m.edsoo.ru/fL6b6847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>l (PusHuecKuit npakTikyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 8 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHEI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuoreka [JOK
31 Ocuoer CTO > 1 https://m.edso0.ru/39859f1
Hroro no pazneny S}



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.edsoo.ru/39859ef1
Hroro no pazneny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHRYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorekxa [IOK
PesepBHOE BpeMs 10 https://m.edsoo.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



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

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue p
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 n03Ha§Hs{ TIPUPOJIBI pHa6n}(I)) eHUE U 1 bubmmorexa [JOK
PHPOIBL. a https://m.edso0.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus pU3NIECcKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOComIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHuH puznueckux 1 bubamorera LOK
P P https://m.edsoo.ru/7f18fda3
BEITMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4l MEXaHUKU
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubnuorexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOIMHENHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTei. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
['padpuueckoe onucanue

12 ngﬁg{)onHHeﬁHoro JIIBHOKEHHUS C bubnmorexa IOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOIHOTO Ma/iIeHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBmxeHue Tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
[{eHTpOoCTpEMUTENBHOE U TTOJTHOE
yCKOpeHue
16 KoHnTtponbHas pabota 1mo Teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
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"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
HuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17 [Ipunuun oTHOCcUTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepunanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOozeiCTBYIOIIAs cuila. bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca https://m.edso00.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edsoo.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3al;an:{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa [JOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBHUBAJICHTHOCTh TPABUTAIIMOHHON U bubnnorexa [JOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl
99 Cuiia TSKeCTU U yCKOPEHHe bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBm>xeHne HeOeCHBIX Te U X
93 HCKYCCTBEHHBIX CITYyTHHUKOB. [lepBas bu6muoreka [JOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmorekxa [IOK
24 Cua ynpyrocth. 3akon I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIbI COIIPOTUBIICHUSI CPE/BI https://m.edsoo.ru/2ch29676
26 Hasnenue. 'mapocrarndeckoe bubnunoreka LIOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CiioxxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp Tsxectu Tena. bubnuorexa [IOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTepralbHON TOYKH,
32 CHCTEMBI MaTEpUaIbHbIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>KEHNHU LIEHTPA Macc
NMnynbe cuibl 1 UI3MEHEHHE UMITYJIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa LIOK
https://m.edso00.ru/13f0a221
PeakTuBHOE NBUXKEHUE
MoMeHT nMItynbca MaTepUaIbHON
34 tTouku. [IpencraBienne o coxpaHeHnn bu6muoreka [JOK
MOMEHTa UMITYJIbCa B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Pemmerme 3a/127 https://m.edsoo.ru/f7706d63
36 Pabora cuitbl Ha MaJToM ¥ Ha KOHEYHOM bubnuoreka [JOK

nepemernieHnu. [ 'papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHrue padOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 M3MEHEHUU KHHETUYECKON IHEPIUU ];H@?/I//I()Te;(a HO}; Se2e74
MaTepHATEHOM TOHKH ttps://m.edsoo.ru/9a5e2e
[ToreHnManbHBIE U HEMIOTEHIUAJIBHBIC

38 cuisbl. [lorennuaneHas sHeprus. Bropas 155;16?/1//10%;«1 HO/IES Abaf
KOCMHYECKas CKOPOCTh DS.HHM.EC800.0L e
Tperbs kocMudeckast ckopocTb. CBs3b
paboThl HENOTEHIHAIBHBIX CUJI C

39 M3MEHEHHUEM MEXaHUYECKOM dHEPIrun ]r?':[?sj?/l//lr?wf(;(;gr?;;?b 4601
CUCTEMBI TeJIl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUU
VYupyrue u Heynpyrue CTOJ'IKHOBGHI/I}T’. BuGmiorexa LIOK

40 ¥pabiietiite bepryn Juis neabROi https://m.edsoo.ru/f30f43b6
KUAKOCTH

41 KonTposabHas pabora o Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pu3NYecKuil IPAKTUKYM 110 TEME

42 "N3y4yeHne HepaBHOMEPHOTO JBUKEHHS bubmuoreka [JOK
C LETBIO OMPEICIICHUS MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopocTH"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenune ycKopeHus Npu
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
43 IBIDKEHUHN 10 HAKJIOHHOM IUI0CKOCTH" bubnnorexa LOK

unu "MccnenoBanne 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
nBmKeHun"

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



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
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44

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
najgenus” win "M3ydenue aBrKeHus
Tesa, OPOIIEHHOTO0 TOPU30HTAIILHO"

bubnunoreka LIOK
https://m.edsoo.ru/d1ea2402

45

46

47

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Teja 110
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIIO
ckopocthio" wim "MccnegoBanue
3aBHCUMOCTH NepHOAa 00palleHus
KOHMUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"”

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHune paBHOIEHCTBYIOIIEH CUJIBI
MpU IBHKEHUH OpYyCKa M0 HaKIOHHON
mwiockocTy" win "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JBUKECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Du3HUeCKU IPAKTUKYM I10 TEME
"HUccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3UHOBOM 00paslie, OT uX
nedopmarun" wim "M3ydeHue
JBUKEHUS] CUCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
65oK"

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

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

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

48

DuU3nyeCcKui MPAKTUKYM 110 TEME
"Nzmepenue koddduirerTa TpeHus mno
BEJTMYMHE YTIIOBOTO Ko3(pduiimenTa

but6mmoreka [IOK
https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/d1ea2402
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https://m.edsoo.ru/0b34db84
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49

3aBucumoct Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
Koa(urmeHToM TpeHus" UIn
"U3ydyeHue IBH>KEHUS Ipy3a Ha Baly C
TpeHuem"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPAOrO Tella, UMEIOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBocTi
TBEPOrO TeJla, UMEIOIIETO IIJI01a/1b
onops!"

bubmuoreka [IOK
https://m.edsoo.ru/4a04f4f7

50

o1

Du3nUeCKUl IPAKTUKYM I10 TEME
"N3MepeHne UMITysibca Tena mno
TopMo3HOMY yTu" unu "U3mepenune
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIEKTPOMOOUIISI M1 MOIITHOCTH CHJIBI
Taru" wim "CpaBHEHNE U3MEHEHHUS
UMITyJIbCa TeJIa C UMITYJIbCOM CHIIBI"
nn "HccnenoBanue coxpaHeHus
UMITYJIbCa IIPU YIIPYTOM
B3aumoeiicteun" unu "M3mepenue
KMHETUYECKON YHEPIUM Tena 1Mo
TOPMO3HOMY ITyTH"

PesepBHelit ypok. O600ICHHE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"Kunemaruka"

but6mmorekxa [IOK
https://m.edsoo.ru/856fh28e

bubnunoreka LIOK
https://m.edsoo.ru/ed017d93
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PesepBHeiit ypok. O600IICHHE 1

52 CHCTEMATHU3ALMS 3HAHUHN [10 TEME bubmorexa HIOK
I https://m.eds00.ru/3149956b
"naamuka"
PesepBueiil ypok. O0001IEHE U
53 CI/ICTI;MaTI/BZp WS 3HAHHUH 110 TEME bubmorexa HIOK
: 3 . https://m.eds00.ru/0f9752ac
Craruka TBEpAO0ro Tesna
PesepBurlii ypok. O0001I€HIE U
54 CI/ICTEMaTI/I?,Zp Hst :«xHaHI/H;:1 10 TEME bubnnorexa [JOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAHCHUS B MEXaHHUKE
PasBuTHE NpeacTaBIeHn O IPUPOIE
bt pHPOA bubnuoreka [{OK
55 TermnoThl. OcHoBHEIE noJI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHOBCcKOe IBUKEHHE
CTpoeHue ra3000pa3HbIX, JKUIKUX U
56 TBep BIX TEJI. Xa paKTe BH)If[eHI/Iﬂ u bubnmorexa [IOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBUS YaCTHIL BEIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
57 KomnuectBo BemectBa. [locrosinnas bubmorexa HOK
m ) https://m.edsoo.ru/c5b72ab7
ABoraapo
58 Temmnepatypa. TernoBoe paBHOBeCHE. bubmuoreka [IOK
[IIxana [Henbcus https://m.eds00.ru/0070d493
bubnunorexa LIOK
P
59 Cletme sajat https://m.edsoo.ru/1531aba5
bubnunorexa LIOK
u iiras. I’
60 JICAILHBIH Ta3. L d30BBIC 3AKOHbI https://m.edsoo.ru/1deb2367
61 VYpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Penrenue 3anau https://m.edsoo0.ru/8d12c328
62 AOcomoTHas TemrepaTtypa. 3aKkoH bubmuoreka [IOK

JlanbTOoHA

https://m.edsoo.ru/14e02d1f
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I/I30np0ueccm B UACAaJIbHOM ra3€ C

bubnunoreka LIOK

63 OCTOSIHHBIM KOJIMUECTBOM BEIIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npencrasinenue

64 Hfog)poueccom I:130TepMa, n30xopa, bubnxorexa LIOK

https://m.eds00.ru/1344327b
n3zobapa
bub6nmoreka [IOK

65 Ocnosroe ypasuerre MKT https://m.edsoo.ru/c8094721

bubnuoreka [{OK

66 Pemterre 3azat https://m.eds00.ru/10265a05
CBsi3b a0COTIOTHOI TeMIepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO

67 CpeIHel KHHETHIeCKON SHepruen https://m.edsoo.ru/c38af875
MOCTYINATEIbHOTO TEMJIOBOTO JIBHKEHHS
e€ JacTull

68 O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI bubnmorexa LIOK
no teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8

69 Konrtponsnas padora no reme "OCHOBBI bubmuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
TepMoanHaMuyeckasi cucrema. 3ajlaHue
BHEIIHUX ycinoBul i T/ cuctemsl.

70 Bremnne v BHyTpeHHUE ITapaMETPBI. bu6muoreka [JOK
ITapamerpel T/] cuctemsl Kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAUYECHUS BEJIMYMH, ONMCHIBAIOIIUX €€
Ha MUKPOCKOITUYECKOM YpOBHE
HyneBoe Hauano TepMOAMHAMUKH.

71 CZMOHpOI/BBOJIBHaSIppeJIaKcaLII/ISI TA bubmmorexa LIOK

https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
72 Mogenb ueanbHOro ra3a B bubmmorexa LOK

https://m.eds00.ru/29355001
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TEPMOJIMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH 3TOU MOJEIIN

Ypasuenune Menneneesa-Kianelipona u

bub6nmoreka [IOK

3 BBIPAKECHUE U1l BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue aJisi BHyTpeHHEUW SHepruu
74 OTHOATOMHOTI'O UIEAJILHOIO Trasa. bub6nmmoreka [IOK
KBazucrarnueckue 1 HECTaTUUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DOnemeHTapHas paboTa B
75 TepMoJuHaMUKe. Beruucnenue paboTsbl bubmmoreka [JOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
quarpamme
Tennonepeaaya Kak crnoco0 U3MEHEHUs
76 BHyTpeHHel 3Heprun TJl cucremsl 6e3 bubmorexa LOK
https://m.edso0.ru/3d734561
COBepILEHHs pabOThI
77 KonBeknuus, TEmIonpoBoHOCTb, bubmmoteka IIOK
U3JIy4eHHUE https://m.edsoo.ru/157b54cd
KonuuecTBo TeminoTel. TemmoéMKocTh
78 Tena. Y ienbHas U MOJISIpHAs bubnnorexa [JOK
TEIIOEMKOCTH BelllecTBa. Y AeJIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAaHUSI TOTIIINBA
79 Pacuér konuyecTBa TEMIOTHI IPU bubmmoreka [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
80 [TonsiTne 06 anuabaTHOM mpoIiecce. bubnuotexa [JOK
IlepBrlil 3aKOH TEPMOAMHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TeminoTel u paboTa Kak
. bubmuorexa [{OK
81 MepbI U3MEHEHUS BHYTPEHHEN SHEPTUU

Tl cucrembl

https://m.edsoo.ru/b047alcd
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BTopoii 3aKOH TEpMOIMHAMUKH JUISL
PABHOBECHBIX U HEPABHOBECHBIX

bubnunoreka LIOK

82
npoueccoB. HeoOpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
83 [IpuHUUIBI AEHCTBUS TEMIOBBIX bubnunoreka LIOK
maruH. KITJT https://m.edsoo0.ru/2e945513
84 MakcumanbsHoe 3Hauenue KIT,. Iukn bu6nunorexa LIOK
Kapno https://m.edso0.ru/fe3857b9
bubnuoreka [{OK
85 P
CHICHHE a1 https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCIICKThI
86 HCIIOJIb30BAHMS TCILJIOBBIX JIBUTATCIICH. bu6nmorexa LIOK
TennoBoe 3arps3HEHUE OKPYXKarOLIEn https://m.edsoo.ru/9867aaa7
CpeIbI
bubnmorexa LIOK
87 P
CHICHHE a1 https://m.edso0.ru/c8c70432
O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
88 o teme "TepMmoamHamuka. TemioBsie bubmorexa [JOK
. oA ' https://m.edso0.ru/28d62b3f
MAaIlIHbI
89 KonTtponbHas pabora o teme bu6muoreka [JOK
"Tepmonunamuka. TeniaoBbie MalIUHbL" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBanre U KOHIEHCAITHS.
90 Hcnapenue U kumneHne. Y geabHas bubmmorexa TIOK
p ) https://m.eds00.ru/6f8e6777
TEIUI0Ta MapooOpa30BaHUs
Haceimmennbie 1 HeHACHIIICHHBIE TTaPhI.
01 KauecTBeHHast 3aBUCUMOCTD TIJIOTHOCTH bubmuorexa [{OK

U J1aBJICHUS HACBIIIIEHHOT'O Tapa oT
TEMIEPATYPbI, UX HE3ABUCUMOCTDH OT

https://m.edsoo.ru/f5c17d02
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00bEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TeMIIEPATyPbl KHTICHHUS OT
JIABJICHUS B KUJIKOCTH

92 BrnaxHocTs BO31yxa. AGCONMIOTHAS U bubnmnoreka HOK
OTHOCHUTEJIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
bub6nmoreka [IOK
P
%3 CHICHHe sajat https://m.edsoo.ru/18e95ff3
Tépnoe Teno. Kpucraminueckue u
94 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmorexa LIOK
p ’ P https://m.edso00.ru/20a88a03
KPUCTALJIOB
[TnaBiaeHue U KpUCTAIA3AITHS.
bubmuoreka [IOK
95 VY nenpHas TEILIOTA IJIaBJIEHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMaly TBEPIOIO TeIA.
Aedopmau bA bubmmoreka IIOK
96 Pactsxkenue u cxxarue. Cnpur. Moaynb
- https://m.edsoo.ru/dalaabl0
FOwnra. IIpenen ynpyrux nedopmaruit
TermoBoe pacimpeHne KUAKOCTEN U
97 TBEPIBIX TEII. AHTAPMOHM3M TEILIOBBIX bubnmorexa IOK
P . P https://m.edsoo.ru/7ba5edf2
KoJIEOAHMH YaCTHI] BEIIECTBA
08 [TpeoOpa3zoBanue 3HEPTHH B (Pa30BBIX bubmuoreka [IOK
nepexomax https://m.edsoo0.ru/97a0672f
bubnunorexa LIOK
%9 VPaBHEHHE TETI0BOro bananca https://m.edsoo.ru/ab1521fb
bubnunorexa LIOK
100 P
Cletme sajat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE. Bu6 OK
101 Kanmwnspusie sinenus. JlaBnenue moy ubnmorexa I

HCKPUBJIEHHON TOBEPXHOCTHIO

https://m.edsoo.ru/b42f1f97
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)kunkoctu. Popmyna Jlamaca

102

103

104

105

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
1o Teme "ArperatHbie COCTOSIHUS
BeuiecTBa. Pa3zoBble nepexoabl”

KoHnTponbHas pabota 1o Teme
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie Iepexoab"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3y4yeHne n30TepMUUYECKOTO MpoIiecca
(peKOMEHI0BaHO HCIIOIb30BAHHE
nnudpoBoii 1adboparopun)" uiu
"N3yueHne n30X0pHOro npoiecca" uin
"N3yuenune nzobapHoro mporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUS"

Du3nYeCKUu IPAKTUKYM I10 TEME
"N3mepenue yaenpHol TernnoéMkocTu”
nn "HccnegoBanue npouecca
OCTBLIBaHUS BellecTna" MM
"UccnenoBanue aquabaTHoro
npouecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXXMOJIEKYIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPHI KUIIEHUS )KUIKOCTEN"

bu6nmorexa [IOK
https://m.edsoo.ru/0b52575c

bu6nmoreka [IOK
https://m.edsoo.ru/7dc2a739

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

bubnmorexa LIOK
https://m.edsoo.ru/2f2faa61

106

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
WCTIApEHUS KUJKOCTER" W
"N3MepeHue yaeabHOM TENI0ThI
raBiaeHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX AapOB" WU

but6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5
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"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/IyXa M OI[CHKA MacChl IIapOB B
nomMemenun". Mamepenue

K03 uImeHTa NTOBEPXHOCTHOTO
HATSDKEHUS

PesepBHeiit ypok. O600ICHHE 1
CHCTeMaTH3allus 3HAHUH 110 TeMe

bubnunoreka LIOK

107
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON https://m.edsoo.ru/de148976
Teopun"

Pe3epBubiii ypok. O0001IEHNE 1
108 CI/ICTIe)MaTI/BZp Ysl 3HAHU 110 TEME bubmorexa [IOK
" https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TennoBbsie MaluHb!"
Peseprubiit ypok. O60011eHIE U

109 CHCTeMaTH3aIlnsl 3HAaHUH 110 TeMe bubmuorexa [{OK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexos"

DneKTpu3anus Tel U €€ MpOosIBICHUSI.

110 DnekTpuueckuii 3apsia. [[Ba Buma bubnnorexa [JOK
ANEKTPUYECKUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JTUAJICKTPUKA U TTOTYIIPOBOTHUKHI
DJeMEHTapHBIN SICKTPUUCCKUN 3apsi.

111 3akoH coxp aHCHHUS BJI:K I/I‘—IGCKOFI()) ! bubmorexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsa

112 B3anmopenicTeue 3apsanoB. Toueynsle bu6muoreka [JOK
3apsasl. 3akoH Kynona https://m.edso00.ru/445b7746

but6mmoreka [IOK

113 Pemenune 3amau https://m.edsoo.ru/6b87ec5a

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

114 Onektpuueckoe nose. Ero aeiictBue Ha but6mmoreka [IOK
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SJICKTPHUYCCKUC 3aps/1bl

https://m.edsoo.ru/05c6bfal

Hamnpspk€HHOCTB 31eKTPUYecKOro MOJS.
[Ipo6usriii 3apsza. Jlunuu

bub6nmoreka [IOK

115
HaIPSKEHHOCTH DJIEKTPUYECKOTO MOJISL. https://m.edsoo.ru/3dac6957
OIHOPOIHOE AIEKTPUUYECKOE MTOJIC
IMotennumaabHOCTE
116 3JIEKTPOCTATHYCCKOro moJisd. PasHOCTh bubmorexa [JOK
P ’ https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
IToTeHInaapHas SHEPTUs 3apsiaa B
117 3JICKT L(I)CTaTI/I‘leCKOI\fI) oJje II)T(I)[TeH nai bubmorexa HOK
P ' i https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIS U
118 a3HOCTH ITOTCHIUAIIOB IS bubmorexa OK
P H a https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS
119 [Ipunnun cynepno3unuu bubmuoreka [IOK
ANEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bubnmorexa LIOK
120 P
CHicHie sazat https://m.eds00.ru/5a582263
121 [Tone Toueunoro 3apsana. [lone bubnmnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO 110
122 06LéMp mapa Ilj'Ione paBHOMe HO bubmorexa [TOK
y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH
123 IIpOoBOTHUKY B JIEKTPOCTATHYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edso00.ru/32405eab
JIMpneKTpuKY 1 OIYyIPOBOIHUKH B bubmmoreka [JOK
124
3IIEKTPOCTATUYECKOM MOJIE https://m.edso0.ru/060ebab5
125 Konpnencarop. DneKkTpoéMKOCTh bubmuotexa [JOK
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KOHJICHCATOPA. DIEKTPOEMKOCTb
TUIOCKOTO KOHJIEHCATOpa

https://m.edso0.ru/845b4f73

[TapamiensHOE coeIMHEHNE bubmunoreka [JOK
126
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce7
127 ITociemoBaTebHOE COSTUHEHIE bubnunorexa LIOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
128 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubmorexa HOK
p p a p https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
129 Pemenne 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
130 JIBuKkeHue 3apsyKEHHON 4acTULIbI B Bbu6moteka [JOK
OJHOPOTHOM BJIEKTPUUECKOM ITOJIE https://m.edsoo.ru/8341d6ac
131 Pemenue 3amau
132 O00011eHne U cCUCTEMaTU3aLNS 3HAHUI bu6mmoreka IIOK
1o teme "DneKkTpuueckoe mnoie" https://m.edso00.ru/5752603f
KonTponbHas pabora no teme bubmuoreka [IOK
133 "
"DIeKTpUUECKOe oJIe https://m.edsoo.ru/cefe90e9
Cuna toka. ITocToSHHBIN TOK. Y CIIOBUSI
134 CYIIIECTBOBAHUS IOCTOSHHOTO bubnnorexa [JOK
ym https://m.edso0.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
135 nu .H
crourmky Toka. Hanpsoierne i S1C https://m.edso00.ru/0839a115
136 3akoH OMa AJ1s yyacTKa LEmnHu. bu6muoreka [JOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTH COTIPOTHUBIICHUS
but6mmoreka [IOK
137 OJIHOPOJTHOT'O ITPOBOJTHUKA OT €0

JJIMHBI U TUTIOIIAAN MOIMCPEUYHOTO

https://m.edsoo.ru/95fcdf51
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CCUCHUA

138 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bub6nmoreka [IOK
Pemienue 3anau https://m.edso0.ru/437f8300
ITocnenoBarenbHOE, MApATIIEIBLHOE, bubnunoreka LIOK

139
CMEIIIAHHOE COEIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07

140 Pacu€r pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bu6muotexa [JOK
neneii. [Ipasuna Kupxroga https://m.eds00.ru/1794cf37

bubnuoreka [{OK

141 P

CHICHHe sajat https://m.edso0.ru/3881b469

142 Pabota snexkTpuueckoro Toka. 3akoH bubnnoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605c5¢c

bubnuoreka [{OK

14 P

3 CHLICHHE 3a/1a4 https://m.edso0.ru/6761bfOf
MOIIHOCTD IIEKTPUUECKOTO TOKA.
144 TennoBast MOIITHOCTb, BEIACIIICMAs Ha bubmorexa HOK
- > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
145 P
CHICHHE 3a/1a4 https://m.edsoo.ru/eb72fc24

146 OJ1C 1 BHyTpEeHHEE COPOTUBIICHHE bubmmoreka [JOK
HCTOYHMKA TOKA https://m.edsoo.ru/72d453af

147 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnuotexa [JOK
AIEKTPUYECKOMN LTI https://m.edsoo.ru/221f40fb

but6mmorekxa [IOK

148 P

Cletme sajat https://m.edso0.ru/3580b679
but6mmorekxa [IOK

14 M

9 OTIHOCTE HCTORHIKA TOKA https://m.edsoo.ru/a0ae51d8

150 KopoTtkoe 3ambikanue bubmorexa LIOK

https://m.edso0.ru/546f5632



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632

bubnunorexa LIOK

151 KoHneHncaTop B 1enu mocTOSHHOTO TOKa https://m.edsoo.ru/353683e
bu6nmorexa [IOK
152 Pemenne sanaz https://m.edsoo.ru/4410cef0
Pemenue 3anaud no teme "[locTosHHBII bubnuorexa [{OK
153 .
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
154 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [IOK
ANEKTPUIECKUH TOK" https://m.eds00.ru/744261b8
155 Pemenue 3agau mo reme "llocTostHHBIN bubnuoreka [{OK
ANEKTPUIECKUN TOK" https://m.edsoo.ru/eb5d4687
O0o001eHre U cucTeMaTr3aus 3HaHUH
156 o TCI\I/I[-IG "[TocTosTHHBII 3neKL; WYCCKUN bubmmorexa [IOK
" P https://m.edso00.ru/bfd7a050
TOK
157 KontponbHas padoTa o Teme bubmuoreka [IOK
"TTocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTprdecKas MPOBOAMMOCTh
158 A3JIMYHBIX BEIIECTB. DIICKTPUUCCKUI bubmorexa HOK
P . ) P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B paCTBOpPaX M
159 aCIUTIaBax JICKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ’ https://m.edso00.ru/4b423491
®dapanes 1S HIEKTPOIU3a
bubnunorexa LIOK
160 i !
DneKTpUUecKuii TOK B razax. [lnazma https://m.edsoo.ru/92d92f76
161 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpuGopsl https://m.edso0.ru/2E+160
DJIEKTPUUYECKUI TOK B bubmuoreka [IOK
162
MIOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
163 [TomympoBOTHUKOBBIE PUOOPHI bubnuoreka [JOK
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https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660

164

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HAPsHKEHUS
B L[ENIU MIOCTOSIHHOT'O TOKA MPHU MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX
W3MEPUTEIIbHBIX PUOOPOB" WIIH
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueii o ¢pusuke. [Ipumeps
U3MEpeHUsS PU3NICCKUX BEITMYUH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

https://m.eds00.ru/83622200

bub6nmmoreka [IOK
https://m.edsoo.ru/5643ea56

165

166

dusnueckuil NpakKTUKYM 10 TeMe
"HaGnronenue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOAMOA" UITN
"N3y4yeHue npoTeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
HNOTEHIMAJIOB (HAMPSDKEHUsS ) IpU
MIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpOB"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIN
"M3MepeHune yAeIbHOrO COTPOTUBIIEHUS
npoBogHUKOB" K "MccnenoBanue
3aBHCUMOCTH CHUJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaJIUBaHUS"

bu6mmoteka IIOK
https://m.edsoo.ru/ec424377

bubnunorexa LIOK
https://m.edsoo.ru/2b179d98

167

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HabmroeHue snexktponusa’ uiu

bubnunoreka LIOK
https://m.edso0.ru/64b6e901



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

"N3mepeHnue 3apsiia 0OJHOBAJIEHTHOTO
noHa" wiu "Uccnenosanue
3aBHCHUMOCTH COIPOTUBIICHHUS
TEPMOPE3UCTOPA OT TeMIepaTypsl" Win
"CHATHE BOJIBT-aMIIEPHOU
XapaKTepUCTUKHU Auoaa"

PesepBuslit ypok. O60011eHNE U

168 cUCTEMATH3alUA 3HAHUH 110 TEME 1 Bubmuorexa IOK
" 1 " https://m.edsoo.ru/f2381c0c
DJIeKTPUIECKOE T0JIe
PesepBHrlil ypok. O0001IEHIE U
169 CI/ICTI;MaTI/BZp us 3HaHI/H;1H 0 TEME 1 Bubmorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN MEKTPUYCCKUI TOK
PesepBHEIiil ypok. O000IIIEHNE U
170 CI/ICTI;MaTI/ISZp 1554 3HaHI/II;IH o teme "Toku 1 Bubmorexa LIOK
B " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpelax
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
BzaumopeiicTBue TOCTOSHHBIX
1 MAarHMTOB ¥ IIPOBOJHUKOB C TOKOM 1 bubmorexa [JOK
pOBOA ’ https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MaruuTHO# MH WH.
2 [Tpun pI/Il'I CyNHEepIo3u Ii[IZK IVLIIal“HI/ITHBIX 1 bubmorexa HOK
p uH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarauTHoO€e 1oJie MPOBOIHUKA C 1 bubmmoteka IIOK
TokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
CHICHHE 3aAak https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DIeKTpOU3MEPUTETbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanTpaBJICHUE U
7 MOAYJb. JIBU2KEHHE 3apsKEHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
noJje
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edso0.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, mapa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bromiorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 VH uu. [TIoTok BeKTOpa MarHUTHOM bubmorexa LOK
ALYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoteka IIOK
16 IAC unRyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpuueckoe nose. Toku bubmuoreka [IOK
Dyko https://m.edso00.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
21 I1 J
pasuno Sena https://m.edsoo.ru/bbc22726
22 WNunykruBHOCTh. KaTymka bubmuorexa [JOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

HWHAYKTUBHOCTHU B LCTIU ITOCTOSHHOI'O

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

TOKa
93 SBnenue camounaykiuu. 3/C bubmuorexa [JOK
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Pemterite aga https://m.edso00.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenqoBaHue MarHUTHOTO TTIOJIST
MTOCTOSTHHBIX MarHUTOB" HIIH
28 "HcceqoBaHue CBOUCTB bu6nmorexa LIOK
dbeppoMarHeTuKoB" uiIn https://m.eds00.ru/67361aef
"UccnenoBanue AeiicTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
Pu3NYeCKuil TPAKTUKYM I10 TEME
"N3mepenue criibl Amnepa" ninm
29 "N3yueHne 3aBUCUMOCTH CHIIBI bu6muoreka [JOK
AMriepa OT cuiIbl TOKa" MU https://m.edsoo.ru/fcae91e9
"Onpenenenrie MAarHUTHOW MHIYKIIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa”
DuU3nYeCKui MPAKTUKYM 110 TEME
30 "HccnenoBaHue IBIEHUS https://m.edsoo.ru/c36658da

ANIEKTPOMArHUTHOM MHIYKIUU'" HIIN



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da

"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarguTHoOro mois"

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS

bu6nmoreka IIOK

31
camounaykiun" win "COopka Moienu https://m.edsoo.ru/b8fb6391
AJIEKTPOMArHUTHOTO reHeparopa”
PesepBurlii ypok. O0001I€HIE U
32 CI/ICTEMaTI/I?,Zp WS 3HAHUM 110 TEME bubnmorexa [JOK
" B " https://m.eds00.ru/053e2248
DNEeKTPOMAarHUTHAS WHTYKITHSI
PesepBurblii ypok. O00011I€HIE U
33 CI/ICTEMEITI/ISZEI/I}I 3HAHUHA 110 TEME Bubmiorexa OK
" | https://m.eds00.ru/5e2bb83d
DJIeKTPOMAarHUTHBIC KOJICOaHMS
KomnebarenspHast cucrema. CBOOOIHEIE
34 koneOanust. 'apmoHnueckue bubnmorera [IOK
P https://m.edsoo.ru/7c1db385
KoaeOaHus
35 KunemaTtnueckoe U JMHaAMHUYIECKOE bubmmoteka IIOK
OIMCaHue Koje0aTeIbHbIX ABIKEHUN https://m.edsoo0.ru/87ce9498
DHepreTudeckoe onucanue. Beion
JUHAMHAYECKOr0 OIUCAHUS
36 TapMOHHYECKUX KOIeOaHuil U3 ux buGnnorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUIECKOT0 U KHHEMATHIECKOTO
OITUCAHUS
bubnunorexa LIOK
37 Awmiumryna 1 dasza KoieOaHui
yraun ¢ https://m.edsoo.ru/7a0c439%
[Tepuon 1 yacTora KoJIeOaHUH.
[Tepron ManmbIx CBOOOIHBIX
. but6mmoreka [IOK
38 Ko1e0aHuii MaTEMaTHYECKOTO

MasTHHKA. [leproa cBOOOTHBIX
KoJie0aHul MPY>KUHHOTO MasiTHUKA

https://m.edso0.ru/e0399319



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

39 3aryxaromue KoieOaHus. bubnmoreka [JOK
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bubnunorexa LIOK
4 A
0 BrOKONCOaIH https://m.edsoo.ru/6add2644
bu6nunorexa LIOK
41 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koH(pepennus "MexaHUUeCKHe
42 K:ﬂe6aHH;1) BpM LLIKaJH,HI,IX bubnnorexa [JOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMCHTAX
O000I11IeHNE U CUCTEMATU3AIUS
43 3HaHW 110 TeMe "MexaHnueckue bubnnorexa [JOK
Y https://m.edsoo.ru/eb84182f
KoaeOaHus
OJeKTpOMarHUTHBIE KOJICOaHusI. bubmmnoreka HOK
44 N
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIUTYIBI
45 3apsia KOHAEHCAaTopa ¢ aMINIUTYI0H bubmorexa HOK
P a p o https://m.edso0.ru/093f9af1l
CHWJIBI TOKA B KOJICOATEThHOM KOHTYpE
3aKOH COXpaHEHMsI DHEPTUU B bubmuoreka [IOK
46
HJIeTbHOM KO0JIe0aTEThbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxarolue 3IeKTPOMarHuTHLIE
47 Kon}:éamfj{ Brma >1<p €HHLIE bubmmorexa TIOK
' YA https://m.eds00.ru/5¢668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pezncrop n
48 KOHJEHCATOpP B I[IENU NEPEMEHHOTO bubmmorexa TIOK
g p B p https://m.edso0.ru/84836152
TOKa
49 Karynika nHIyKTUBHOCTH B LIETIH bubnmoreka [JOK

IEPEMECHHOT'O TOKa

https://m.edsoo.ru/cfa307af
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3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu

bubnunoreka LIOK

50
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
Mo1HOCTh NEPEMEHHOTO TOKA.
51 AMIUIUTYIHOE U OEUCTBYIOIIEE bubmaorexa LIOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHUC CUJIBI TOKA U HaHpH)KeHI/ISI
52 Pe3oHaHc B dIIEKTPHUECKO LIETH Bubmorexa IIOK
P I https://m.edso0.ru/087506df
bubnuoreka [{OK
53 Pemenne 3ana
TICHAC 33144 https://m.edsoo.ru/al6836a4
W neanpuniif TpanchopMatop.
54 IIpousso CTBE He(be paqa I/Ip Bubmorexa LIOK
p s > TIepedt . https://m.edsoo.ru/f97418ae
MOTpeOICHUE IIEKTPUUECKOW SHEPTUH
DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
55 Kp JIBTYpa HCHOHBS(;[BpaHPISIp Bubmorexa LIOK
YARTYD . https://m.edsoo.ru/a6f74d93
DJIEKTPOIHEPTUM B ITIOBCEIHEBHOU
KHU3HU
bu6nmorexa LIOK
56 Pemenne 3ana
HHICHHE sakad https://m.edsoo.ru/ee6677ed
but6mmorekxa [IOK
57 Pemenue 3aga
TICHAC 33131 https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
58 3HAHUM M0 TeMe "DIIEKTPOMATrHUTHBIE Bubmiorexa [JOK
" P https://m.edsoo.ru/401024a9
KOJIeOaHUs
59 MexaHudecKye BOJIHEI. bubnunorexa LIOK
XapakTepuCTUKA MEXAaHUYECKUX BOJIH https://m.edso0.ru/a58e109f
60 CBONCTBa MEXAHUYECKUX BOJH Bubmorexa IIOK

https://m.edso0.ru/d9ae1000



https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
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bubnunorexa LIOK

o1 3BYK. XapakTepUCTHKH 3BYKa https://m.eds00.ru/138b6f09
Undpa3syk u yabTpassyk. lllymosoe bubmmoreka [JOK
62 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.eds00.ru/7380038f
bu6nunorexa LIOK
03 Pemenne sanaz https://m.edsoo.ru/cfd918bf
64 DIIeKTPOMarHUTHHIE BOJTHBI. bubmmoreka [JOK
H3nydeHue 3MeKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
65 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
66 [IpuMeHeHne JeKTPOMArHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHUIUIIBI paIuOCBS3U U
67 TeJNeBUICHUs. Painonokanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpPY’KaroIllel cpebl
68 KonTponbHas pabora no teme bubmmnoreka HOK
"KonebGanus u BoJgHBI" https://m.edso0.ru/4f7985a0
Pu3NYeCcKuil TPAKTUKYM 110 TEME
69 "N3mepenue neproa CBOOOTHBIX bubnunorexa LIOK
KOJIeOaHW HUTSHOTO U TPY>KHHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Du3nYeCcKUi MPAKTUKYM 10 TEME
70 "TIpeo6 aSOBaII;I/Ie 3HeYI\:1/m B bubmmorexa [IOK
peobp 1?, https://m.eds00.ru/a28026bd
NPYXKUHHOM MasiTHUKE
7 Pu3N4eCcKUuil IPAKTUKYM 110 TEME bu6nuorexa [IOK

"UccnegoBanue nepeMeHHOT0 TOKa

https://m.edso0.ru/89dc2d90
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yepe3 MoCIIeI0BAaTEbHO COSTUHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3ucTop”
nn "UccnenoBanue paboTh
MCTOYHUKOB CBETAa B LIETIH
MePEMEHHOTO TOKa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

72 "M3y4eHue mapaMeTpoB 3ByKOBOM bubmorexa HOK
i | P P e https://m.eds00.ru/b100661a
BOJTHBI
PesepBublii ypok. O000IICHHE 1
73 CI/ICTI;MaTI/IE}Zp Ysl 3HAaHUH 110 TeMe bubmorexa OK
i https://m.eds00.ru/d6310bfd
"Mexanndeckue Kojaeoanus"
PesepBusiit ypok. O60011eHNE U

74 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubnuoreka [{OK
"MexaHn4yecKue 1 3JeKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

75 Caert. 3aKOH NPSMOIMHEHHOTO bubnmnorexa [JOK
pacIpoCTpaHEHUs CBETA https://m.eds00.ru/f9566406
Pemrenue 3a1au Ha mpuMEHEHNE

76 3aKOHa I ﬂMOJ‘II/IHGfIEOFO bubmorexa HOK

p https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa

77 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepudaeckoe 3epkaino https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOMIOTHEIN U
OTHOCHUTEJIbHBIN TTOKa3aTesb

78 npenomMieHus. [TonHoe BHyTpeHHEE bubmorexa HOK

P ' N TP https://m.edsoo.ru/bc2e55cd
oTtpaxkenue. [IpenenbHpIi yrom
MOJTHOTO BHYTPEHHETO OTPaKEHUS
buo6 OK
79 Pemenue 3amay Ha mpuMeHEHNE nosmoteka I

https://m.edso00.ru/49d830a9
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3aKOHOB OTPaXCHUA U MTPCIOMIICHUS
CBCTa

Xon nydeit B mpusme. ucnepeust

N bu6nmorexa [IOK
80 cBera. CIHOXKHBII cocTaB O€JIOoro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
81 JInn3pl. ®OKyCHOE PacCTOSTHUE U bubnmnoreka HOK
onTHYecKas Cuiia JIMH3EI https://m.edso00.ru/60441359
82 [Toctpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HUX cUcTeMax. Y BeJIMYEeHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
83 A300paKEeHUH, TOJIYYAEMBIX C bubmorexa [JOK
p ’ ya https://m.edsoo.ru/5a868f09
[IOMOILIBIO JIUH3
84 I'ma3 xak onTuyeckas cucreMa bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. ITpenensl
85 Il I/IMGHI/IMOJ;[TI/I FGEMJ;T NYECKOU bubmorexa [JOK
p P https://m.edsoo.ru/cd174a10
OIITHUKHA
86 CKopocTb cBETa U METOABI €€ bubmuoreka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
87
Aucnepens caera https://m.edsoo.ru/lel6ccbe
bubnunorexa LIOK
88 u
HTeppepeHLus caeTa https://m.edsoo.ru/5fc0c638
KorepeHnTHbIe HCTOUYHUKHU. Y CIIOBUS
89 HAOJIFOJEHUSI MAKCUMYMOB U bubmorexa [JOK
a M https://m.edsoo.ru/c6416d48
MHUHUMYMOB
90 Pemenne 3amau bubmotexa [JOK

https://m.edso0.ru/3061de2b
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bubnunorexa LIOK

9l [puvenenue unrephepentum https://m.edso0.ru/668edbc8
bu6nmorexa [IOK
92 Jlngpaia caeta https://m.edsoo.ru/12ed04b5
03 Hudpaknmonnas pemérka. Y ciaoBue bubmmoreka [JOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnunoreka LIOK
4 Pemenne sanas https://m.edsoo.ru/d58c411a
95 [TonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [{OK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bubnunoreka LIOK
% Peenne 3azas https://m.edso00.ru/c56c8158
97 CBeToBBIE BJICHUS B IPUPOJIE bubmmorexa LIOK
https://m.eds00.ru/0b36363d
08 O00011eHNEe U CUCTEMATU3 AL bubmmoteka IIOK
3HaHui o Teme "OnTuka" https://m.edsoo0.ru/8a14748b
99 KonTponbHas pabora no teme bubmuoteka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
Du3NUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns npeaoMIIeHUs]
100 crexna" wim "Tlonydenue buomrorexa LIOK
https://m.edsoo.ru/42569eal
M300pakKeHHS B CUCTEME U3 TTIOCKOTO
3epKaja v JUH3BI"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanre 3aBUCUMOCTH
101 (OKYCHOTO pacCTOSIHUS OT BEIlleCTBa bubmmoreka [JOK

(Ha mpuUMepe KUAKUX JIUH3)" UiIn
"N3mepenune GOoKyCHOTO pacCTOSHUS
pacceuBarOMX JUH3"

https://m.edso0.ru/b879fb3f
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Pu3N4eCKuil IPAKTUKYM 110 TEME
"Habnronenue qudpakumm,

bubnunoreka LIOK

102 uHTEepEPEHITUN U TIOJIIPU3AIIT https://m.edsoo.ru/8b7ac737
ceera"

Peseprublit ypok. O6o0mIeHNE U

103 CI/ICTI;MaTI/ISZII_:I/IH 3HaHI/II;Iu o TeMe bubmmorexa [JOK

https://m.edso00.ru/52ad1603
"Onruka"
['panunbl IpUMEHUMOCTH

104 KJIACCMYCCKOW MEXaHUKH. 3aKOHBI bubmuoreka [IOK
ANEKTPOJMHAMUKHA U IPUHIUIL https://m.edso0.ru/c9bd77cb
OTHOCUTEJIbHOCTH

105 [TocTynatel cienuanbHOU TEOPUHU bubmuoreka [IOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBail. [IpeobpazoBanus Jlopenua.

106 VYcnoBre NpUUNHHOCTH. bubmuoreka [IOK
OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMme/yIeHre BpEMEHH U COKpallleHUue
JUTMHBI

107 OHeprus U UMIYJIbC PEISITUBUCTCKON bubnuorexa [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U

108 UMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIBI. Bubmmorexa [IOK

https://m.edsoo.ru/b6258ffa
DHeprust NOKos

109 PaBHOBECHOE TEIIIOBOE U3ITYUEHHE Bubmmorexa [IOK

https://m.edso00.ru/f54035a5

110 3akoH cMerieHus: Buna Bubmmorexa [IOK

https://m.edsoo.ru/1c5ff752
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111 I'mnotesa M. [lnanka o kBaHTax. bubnunoreka LIOK
DoTOHEI https://m.edsoo.ru/a5ffa218
bubnunorexa LIOK
112 Jueprus u uMIyILe GoTona https://m.edsoo.ru/7fh307ec
113 ®otosdppext. Onpiter A. T bubnuoreka [JOK
CroneroBa. 3akoHbl hoTodhdexra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHINTEHA )11
114 dotoaddekra. "KpacHas rpanuima" bubmorexa HOK
- P pari https://m.edso00.ru/01ef4556
dororddekra
115 Hasnenue cera. OnwiThl I1. H. bubnnorexa [IOK
JleOeneBa https://m.edso0.ru/64b4f966
. bubnnorexa [IOK
116 BoxHoBsie cBoHCTBA HacTHlL https://m.edsoo.ru/f59cfcec
Bomnsr ne bpoitng. JlnmHa BoTHEI Jie
117 b oﬁnﬂi aI;Me Bl J(_;L6J'IaCTI/I " bubmorexa HOK
p p p N https://m.edsoo.ru/5df8bafl
JIOKAIIM3aluK JBUXKYIICHCS YaCTUIIBI
118 KopnyckynsipHO-BOJTHOBOH AyajIu3M bubnmorexa IOK
PHyCKy AP y https://m.edsoo.ru/8ccab62a
119 Judpaxius 31eKTpOHOB Ha bubmmnoreka HOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cremudunka u3sMepeHuid B MUKPOMUPE.
120 COO"IFIHS)IHGHI/ISI Hel;n € eHéHH(I))CTeﬁp bubmorexa LHIOK
N et https://m.edso0.ru/65783dec
['eitzendepra
bubnmnorexa LIOK
121 Pemenne rpagueckux sanas https://m.edso0.ru/e70195bd
.. bubmuorexa [{OK
122 P
CHICHHE PACHCTHRIX 3alad https://m.edsoo.ru/ee9b3182
123 KoHnTtponbHas paboTa mo Temam: bubnuoreka [JOK
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"OcnHossl CTO", "KopmyckyinsipHo-
BOJIHOBOM JTyann3m"

https://m.edsoo.ru/c3de891a

OmLBITHI 110 HCCIICIOBAHUIO CTPOCHUA

bu6nmorexa [IOK

124 aroma. [Imanerapnas Moaenb aroma https://m.eds0o.ru/312b750a
Pezepdopna
bub6nmoreka [IOK
125 Hocryxatsi bopa https://m.edsoo.ru/404dfada
Buasl ciektpoB. CriekTp ypoBHE#R bubnnoreka [JOK
126
SHEpPruu aToMa BOJOpoOAa https://m.edsoo.ru/cf74blla
127 CnoHTaHHOE U BBIHYKIEHHOE Bbu6motreka [JOK
U3JIy4eHHUE CBETa https://m.edso00.ru/f945d85¢c
bubnunoreka LIOK
128 Jlasep https://m.edsoo.ru/2288a0c4
Hyknonnast Mogens sanpa
129 I'eiizen6epra-lBanenko. 3apsa u bubmmnoreka HOK
MaccoBO€ YUCIIO sapa. M30Tombl. https://m.edsoo.ru/34ada5de
PannoaktuBHOCTH
3aKOH paiM0aKTUBHOTO pacnaja.
Csoi OHM3 ero
130 pometsa i BHH MIPYIOHer bu6muoreka [JOK
HBIYHCHITL, BIAHHE https://m.edsoo.ru/aab98bef
PaAMOAKTUBHOCTHU HA KUBBIC
opranusmsl. Jlozumerpus
DHeprus CBS3U HYKJIOHOB B SJIpE.
Snepubie cunbl. JledekT Macchl sapa.
A A
JIEpHBIE peakuuu. SnepHele BuGnmorexa LIOK
131 peaxTopsl. [Ipobiiemsbl yrpaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS
SIIEPHOW SHEPTEeTUKHU

https://m.edsoo.ru/ff1758d0
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132

133

134

135

136

Meronsl perucTpauuy U

HCCIICOOBAHUS DJICMCHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
baproHbl, ME30HBI U JICITOHBI.
IIpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiitooHHAast MOJIEb
aJpOHOB

®usuka 3a npenenamu CTaHIapTHOM
Mojzenu. TéMHas maTepus U TEMHAs
sHeprus. EnuHcTBO hrznyeckoi
KapTUHBI MUpa

Ou3nyecKkuil MPakTUKYM 0 TEME
"Onpenenenre UMIyabCa U SHEPTUU
PENATUBUCTCKHUX YaCTHIL (110
doTtorpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue noctosHHoy [lnanka Ha
OCHOBe HcciiefioBaHus Gpotoadpgexra"
wm "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HarpsokeHus"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
pa3peKEeHHOr0 aTOMapHOI0 BOJOPOAa
U U3MepeHue nocrosiHHon Pundepra”

bubnunorexa LIOK
https://m.edsoo.ru/lac08a5b

bubnuoreka [{OK
https://m.edsoo.ru/c026fd37

bubmmoreka IIOK
https://m.edso00.ru/63756¢c47

bubnmorexa LIOK
https://m.edsoo.ru/eb916f82

bubnunorexa LIOK
https://m.edsoo.ru/ec651eb8

137

Pu3nYeCcKUuil IPAKTUKYM 110 TEME
"HccnenoBanue paaoakTUBHOIO
¢doHa ¢ nucnoap30BaHUEM J103UMeETpa”

but6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

win "3ydenue noriouieHus oera-
YaCcTHULl AJTIOMUHUEM"

PesepBHeiit ypok. O600ICHHE 1

bu6nmorexa [IOK

138 cUCTEMATH3aIMs 3HAHUH 110 TEME

" . | https://m.edso00.ru/5heclc65
Ocnossl CTO
PesepsuEblil ypok. O0001IIEHHE U

139 CI/ICTEM&TI/ISZP WS 3HAHWH 10 TEME bubnnorexa [JOK

" B . " https://m.edso0.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOU Ayain3mM
PesepBurblii ypok. O00011I€HIE U

140 CI/ICTEMEITI/ISZEI/I}I 3HAHUHA 110 TEME buGnuorexa [IOK

" | https://m.eds00.ru/1f511654
du3uka aroma
PesepBHeIit ypok. O600IICHHE 1

141 CHCTEMATU3alMS 3HAHUH T10 TEME bu6mmoreka IIOK
"du3nKa aTOMHOTO A1pa U https://m.eds00.ru/905c5ce0
3JI€EMEHTapHBIX YaCTHIL"

142 Otansl pa3BUTHS ACTPOHOMUHU. bubmmnoreka HOK
3HavYeHHE aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS

143 00BsICHEHUS TPUPOJIBI KOCMUYECKHUX bubmuoreka [IOK
00BEeKTOB. METO Il aCTPOHOMHYECKHUX https://m.edso00.ru/39c44028
HCCIe0BaHUuN
CoBpeMeHHBIE ONITUYECKUE

144 TEJIECKOIIBI, PAAUOTEIECKOIEI bubnnorexa [JOK

P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHass acCTpOHOMHS
Bun 38é3nHoro He6a. Co3Be3aus,
145 SIpPKHUE 3BE3JIbI, ITIAHETHI, UX BUIUMOE bubmmorexa TOK
p AL ’ A https://m.edsoo.ru/aac588eb
JIBIDKEHUE
146 Comnreynas cucrema. CoJHIie. but6mmoreka [IOK
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ConHeuHas akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIA U 3BE3]T

https://m.edsoo.ru/22748eb4

3BE3/bI, X OCHOBHBIE

bu6nmorexa [IOK

147 xapaxtepuctiin. Jlarpavina , https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJ1acC — CBETUMOCTD
148 3Be3/1bI IVIABHOH 1OCIIE10BATEIbHOCTH bubmmorexa LIOK
https://m.edsoo.ru/b3cb766¢c
BuyrpenHnee crpoenue 3BE31.
149 CoBpeMeHHbIE NPECTABICHUS O bubnuoreka [IOK
MIPOUCX 0K IeHUH U dBoJronK CoHIa https://m.edsoo.ru/d09da494
1 3BE3/1. DTaIlbl )KU3HU 3BE3]]
Muineunsiii [1yTe — Hama ["anaktuxa.
150 Tunel ranaktuk. YEpHbIE ABIPHI B bubmmorexa [OK
https://m.edsoo.ru/7cd10a0a
A7Ipax rajJaKkTUK
Bcenennas. Paciuvpenue BeeneHHo.
151 3akoH Xab6mna. Teopus bonbioro bubmmorexa LIOK
https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenukroBoe n3iryuenue
152 MacmrabHast cTpyktypa BeeneHHoil. bubmuoreka [IOK
Meraranaktuka https://m.edsoo.ru/ce234633
i bubnuotexa [JOK
153 Hepeménnsie mpoOaeMbl aCTpOHOMUHT https://m.edsoo.ru/d37dgffe
Pu3NYecKuil TPaKTUKYM I10 TEME
"HaOmromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
154 UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX bu6muoreka [JOK

MIPUIOKEHUH JJIs OTIpeAeTICHUS
MIOJIOKEHHU HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nust CeBepHOTO MONTYIIAPHS U

https://m.edsoo0.ru/1072021e



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/1072021e

spkue 3BE3ab1" unu "Habmoienus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOIUICHUN"

PesepBHeiit ypok. O600ICHHE U

bubnunoreka LIOK

155 CHCTEMAaTHU3alis 3HaHUH 110 TEME
" B " https://m.edsoo.ru/2bffb94c
DNeMEHTHI aCTPOPUZUKH
O000I11IeHNE U CUCTEMATU3AIUS
3HaHuid. Postb pu3uKu 1 acTpoHOMUH B
. . bubnuoreka [{OK
156 SKOHOMMYECKOH, TEXHOJIOTNYECKOM,
N . https://m.edsoo.ru/ad6ddeed
COIMAIbHOM U 3TUYECKOH chepax
IEeSITENLHOCTH YeJIOBEKA
O000I11IeHNE U CUCTEMATU3AIUS
157 3HaHu#. Posib u MecTo GU3NKU U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOUN HAy4YHOU https://m.edsoo.ru/18f19f7c
KapTHUHE MHpa
O00011eHNE U CUCTEMATH3AIINS
3HaHuil. Pose ¢pu3ndeckoil Teopun B
OPMHPOBAHUH IIPENCTABICHUN O
158 inznqimﬁ Ka TEIHC MHpPa, MECTO brbmmorexa [JOK
1 Kap pa, https://m.edsoo.ru/e7d400f4
¢buznyecKoil KapTUHBI MUpa B 0011IEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOEC
159 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHu# 1Mo Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
160 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3Hanuii mo reMme "Kunemarnka" https://m.edsoo.ru/4e31b507
161 O00011eHNEe U CUCTEMATU3 AL but6mmoreka [IOK

3HaHu# 1o teme "J{uHamuka"

https://m.edsoo.ru/2dfbafch
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O00011eHUE U CUCTEMATU3ALMS

162 3HaHui 1o teMme "CraTuka TBEPIOTo 1 Bubmuorexa HOK
" A https://m.edsoo.ru/3cca482e
Tena
O00011IeHIE U CUCTEMATHU3ALHS
163 3HAHUH 10 TeMe "3aKOHBI COXPAHEHUS 1 Bubmorexa LIOK
. P https://m.edso0.ru/32a4d1a0
B MEXAHUKE
O000I11IeHNE U CUCTEMATU3AIUS
164 3gaHu# 110 Teme "OCHOBEI 1 Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
O0600I11IeHNE U CUCTEMATU3AIUS
165 3gaHui 110 teme "TepmoanHamuka 1 Bubmorexa LIOK
P A ) https://m.eds00.ru/c63f7c10
TerutoBble MalIUHbI
O000I1IIeHNE U CUCTEMATHU3ALHS
166 3HaHMUN 110 TeMe "ArperaTHble 1 bubmmnoreka HOK
COCTOSIHHS BellecTBa. Da30BbIC https://m.edsoo.ru/1d36b5b1
nepexonnr”
O000111eHNEe U CUCTEMATU3 AL
167 3HAHUU 110 TeMe "DIEKTPUUECKOE 1 bubmiorexa LOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O00011eHNEe U CUCTEMATU3ALIS
168 3Hanuil mo teMe "TlocToAHHBIN 1 Bubmorexa [JOK
. " https://m.eds00.ru/71453ee6
ANEKTPUYECKUH TOK
O000I1IIeHNE U CUCTEMATHU3ALHS
169 3HaHui Mo TeMe "TOKH B pa3sIMUHBIX 1 Bubmorexa IIOK
" P https://m.eds00.ru/3d40077a
cpenax
170 O06001IeHNEe U CHCTeMAaTH3aIINS 1 bubmuoreka [IOK
3HaHU# 110 Teme "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
OBUIEE KOJIMYECTBO YACOB I10 170 16
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[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka; yriuyonennoe odyuenue 10 knace/ Kabapaun O.®., Opnos B.A.,
OBenuuk J.E. u np.; mox penakmueit [Tuackoro A.A., Kabapauna O.®.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

» Gusuka; yruyonenHoe odyuenue 11 knace/ Kabapaun O.D., Opnos B.A.,
OBenuuk JD.E. u np.; mox penakmueit [luackoro A.A., Kabapauna O.O.

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






