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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ ®denepanuy,  peaqu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yuebHoro npeameta «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yuyenune kypca (usuku yriayOJEHHOTO YPOBHS IO3BOJIAET pPEeaU30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4YaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
OpraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJa€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziepkanre yueoHoro npeamera «dusuka» mo rogam 00ydeHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpHU YCIOBUU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBINH Kype GU3HKH — CHCTEMOOOPa3yIOIInii
JUTISl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busnueckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHEe (U3NYECKUX 3HAHUM OMpENeNUiIo Xapakrep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAa, TOJIy4YEHUs HOBBIX MAaTepUajoB C 33aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (GopMUpOBaHHE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHUS.

Hoea uenocmnocmu. B COOTBETCTBHH C HEM KypC SBIIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJe.

Hoea zymanumapusayuu. BEE peann3anys NpPeaIosiaracT HMCIOJIb30BAHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM oOOHIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoena npuknaonon nanpasnennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHME YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXIEeHUS
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHILIMAIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g pusmku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTCsl Ha UCIOIb30BAaHUH CAMOCTOSITEIEHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYIOIEero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, JaboparopHbie paboThl U pabOTHl MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTETpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOpPHBIX paboOT, KOTOpHIE
MPOBOASTCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIaroBO HHCTPYKIIUU.

B nmporpamme 1mo (QusMke cuUcTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Bbioop
TEMaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCXO/s U3 OCOOEHHOCTEH MOYypOYHOTO
IUTAaHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOr0 paslefia Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KayecTBEHHBIX 3aj1a4
MPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYoIIre BbIOOpa
(bu3nYecKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (UMK YIIIyOJaEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kabOunere (U3MKM MOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(bU3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanoHHoe oOopynoBanue (opmupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUYUBAET IOCTAHOBKY
MEePEUYUCICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIGMOHCTpALMK s
WCCJICNOBAHMUS  M3y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHUH.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeunBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a060paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa € CTPEMJICHUS OOYYaromMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTUE UX HUHTEIUIEKTyalIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNU O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHHA O BO3MOYHBIX chpepax  Oyayuiei
npoecCHOHANIbHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIPABJICHUH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHUEM CIEAYIOINX 3a1a4y B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYIO  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupOoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
bu3nYecKUX SBICHUNW B TMPUPOAE M ISl MPUHATHUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBMSIM 3aJaud, B TOM 4YHUCJIE 3ajaad
WHXXEHEPHOT'0 XapaKTepa,

NOHUMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3NYECKUX HKCIEPUMEHTOB, aHalIM3a M HUHTEpHperanud HHpopMaluuy,
ONpEeIeNICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (DPU3UKO-TEXHUYECKOTO TPOGUIIS.

Ha uzyuenne ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAaKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUYUTENb JENaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsg Hayka o npupojae. HayuHslil MeTo/] o3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUM.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HUACAIbHBINM Ta3, TOUCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTH. Dusndeckas
TEOPUS.

Ponb u MecTto Qu3NKM B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKkym.

M3mepeHne cuiibl TOKAa M HANpSHKEHUS B LEMU MOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
($bU3UYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCHUTENBHOCTh MEXaHUYECKOrO JIBMYKCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOEKIMM Ha OCHU CHUCTEMBbl KOOPJMHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEWHas ckopocTh. Ilepmom m vactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JBMKCHHE CHApsIOB, LICTIHbIE, IIecTepéHYaTble U pPEeMEHHBIE Iepenayd,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WntrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEH NIBHIKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOI'O JIBUKEHUS C II€JIbIO ONPEENICHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi Mpu MpsIMOJIMHEHOM PAaBHOYCKOPEHHOM IBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

N3yuenne nABWXKEHUS Tella, OpOIIEHHOro Tropu3zoHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLHMOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTBIO TeJa.

W3ydyeHne IBUXKEHHUSI Tella MO OKPYXKHOCTHM C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuoja oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoOTHl. J[BH>KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTENIBHOCTH.

KaueHne IByX LHMIMHAPOB WM INAPOB PA3HOM Maccel C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Tely CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTA/ICHUH.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JBUKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F,(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHibl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIUTENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTEPUAJIBbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M1 ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTrepualbHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHIMaIbHBIE W HENOTEHUWAJIBbHbIE CHIBL. lloTeHnmanpHas >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHrne bepHyu Ui MACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOEe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne 3HepruM Tejia MPU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM W MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

W3mepeHne nMiryiibca Teiia o TOPMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU S3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHS] NP JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUST MOJIEKYJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THX



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

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIQy [JaBIEHHEM U  CPEIHEH KUHETUYECKOW  3HEeprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpruei MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YACTHII.

TexHH4eCcKkrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu I1BUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

HNuddy3us sxuaKocTen.

Mogens onsita lltepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnrongenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpEeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMIL:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaX€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruucienne paboThl 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotrel. TenmnoéMkocTh Tenma. YAelnbHas W MOJISIpHas
TEIUTOEMKOCTH BElIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue 00
aauabaTHOM TIpoIiecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomnmnuectBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aanadara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHume! gecTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTMYECKUE ACTIEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3EIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJIb30BaHMEM TEIUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIUBA JIJIs
BBIPAOOTKHU «TEIJIOBOM» U JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. lcmapeHue W KWIMEHHWE. Y enbHas
TEIJIOTa Mapoo0pa30BaHU.

HaceblllileHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnmusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacimupeHue XKUJIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (Pa30BbIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspkeHHE. Kod(phuimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenust. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TUIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  JepopManuum  pe3MHOBOro oOpasna  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA H  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todeunsle 3apsaasl. 3akoH KyioHa.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnosisa.  [IpoOnwiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHinumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH D3TUX MOJEH U
HKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAgu
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIbHOM COCIUHEHUH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 231eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u DJ1C €.

3akoH OMa i1l y4acTKa 1EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJM ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX nekTpuueckux 1eneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) D2JIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY IOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJIC raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJE3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH CONPOTUBIECHUSI METAIOB OT
temmnepatypbl. CBEpXIPOBOIUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOctBeHHass U IpUMECHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrtponns. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIydeBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OTHOBAJIEHTHOTO MOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10  kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YUECHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHHUE, HAay4yHbId (DaKT, rumotesa, (u3Mveckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENbHbIE MPUOOPHI, UPPOBas 1adopaToOpusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CJII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIIWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U T'a30B, KHUAKHE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhl, 6apoMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, pemeéTyarble KOHCTPYKIIMK), MCTIOJIh30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHJULUOHEP, TEXHOJIOTUU
IOJIyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. daekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMND cyneprno3unun
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHIYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHNE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MarunuTtHoe 1nose B BeulecTBe. @eppoOMarHeTUKH, napa- U AMaMarHeTUKy.



TexHuueckue YCTpOI)'ICTBa N TCXHOJIOTMYCCKHUC IIPOHCCChI: IPHUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienue nBUAkeHUs My4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanue AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexmpomacHumnas uHOYKyYus.

SBnenue BNEKTpOMAarHUTHOW MWHAYKUMHU. [lOTOK BEKTOpa MAarHUTHOM
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTH B I€NHW MOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: MHAYKIIMOHHAS
Me€4b, COJICHOU/I, 3alllUTa OT JICKTPU3ALMU TEJI TPU ABUKEHUU B MATHUTHOM T10JIE
3eMJIH.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKIUM OT CKOPOCTU W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne NHIAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanre sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYECKOW sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMITUTYIaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora koneOanuid. [lepron Manbix CBOOOJHBIX KOJieOAHMIA
MaTeMaTU4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux konebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Meproaa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

UccnenoBanne KojebaHWW Trpy3a Ha MAacCHBHOM TIPY)KHUHE C IEJIbIO
dbopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YHEPTUU NIPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJ€0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mepepadya W NOTpEOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPpH IPOU3BOACTBE 3eKTposHepruu. Kymbprypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY eTpoiicTBO M MPUHIUIT AEUCTBUS TpaHCPOpMaTOpa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
TudpaKIms.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHnus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEJIbI.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOA0IbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUU.

HabGnrogenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
pesIOMJICHUE, TTOJSIpU3als, TudpaKius, UHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUSHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTehb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepuyeckoil JHH3bI OT €€ F€OMETPUM U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kkimaccmuecknx
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuzauus ceera.

TexHudeckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHEro oTpakeHus. Mojieinb CBeTOBO/1a.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmrogenre nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3epKajia U JIMH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, uHTepYEepeHInn 1 OJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IMHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKIHOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIacCMYeckoM  MexaHuku.  [loctynarsl
CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. I[IpeoOpaszoBanusi  JlopeHria.
VcioBue npuUYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIHCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUS
MOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3JIydYeHHE (M3IydeHHEe aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboToreMeHT, (OTONATYMK, TYHHEIBHBI MHUKPOCKOIN, COJIHEYHasi Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosinHoi [1nanka Ha ocHOBE HcciieoBanus hoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUsi aroMma. [lnmaHerapHas mojzenb aroma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mogens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIErO0 W3JIy4CHUs. BiusHHE PaguOaKTHBHOCTH Ha JKUBBIC
opranu3Msbl. EcrecTBeHHbIN QOH n3inydenus. Jozumerpusi.

OHeprus CBsA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Maccl spa.

SAnepHsbie peakuuu. Jlenenue u cunres saep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJIOTMYECKHE aCHEKThl Pa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonpl perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHIapTHOW Monenu. TéMmHas Marepusi U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbI peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, nPAKMuUKyMm.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOIb30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUEM.

Paszges 8. DiemMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTH actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnus, spKue 3BE3MBI, IJIAHETHI, X BUIUMOC
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsnii [Iyte — nHama ['amaktuka. [lonoxenune n nBuwkenue CoiHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HebOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIbHBIC TTOTPEITHOCTH U3MEPEHUHN (PU3NUCCKUX BEIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazfeiax «YUYEHHYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYMY).

O06o0maroniee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUUM OTHOCHTEIBbHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  IMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B 00OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

Wzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHuA: FBICHHUE, HAay4yHbId (DAKT, rumoresa, (pu3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHH. TpHUroHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M MX IMPOEKIMU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHble 3neMeHTapHBIX (yHKuMd. [Ipu3Haku nogoOusi TPEYroJbHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u o0nEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JNBWKEHUS B SKMBOM NPUPOJAE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYKOBasl JMAarHOCTMKAa B MEIWLHHE, OINTUYECKHE SBJIECHUA B JKUBOU
IpUpOJE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX —PYII,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIeKTpoJBUTaTeNlb SIkOOH, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTeb, pajap, paIuonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMAarHOCTHKa B TEXHUKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETI'O OBPA3OBAHUAJIMYHOCTHBLIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS Yy4yeOHoOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCXKICHHHA, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEPECAX T'PAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOMU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAJIBHBIMU  HHCTUTYTAMU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIECHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEICHMUS,

e CHOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBbI U LEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP Oyaymiel mpodeccun M peain30BhIBATH COOCTBEHHBIC
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO M CamMOOOpa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUN BCEH KU3ZHH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa NESITEIBHOCTH IKOJOTUYECKOW HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE WEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE 1eiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEIU AEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPUBAEMBIX
bU3HYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEepPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILIEHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJO0B ITO3HAHUS;

BJIAJICTh BHJAAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTyaJIU3UpPOBATh 33jady,
BBIJIBUTaTh TUINOTE3y €€ pEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3MPOBATh TMIOJIYyYEHHBIE B XOJI€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3BMEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN QUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCHUTh 3HaHHS TI0 (U3NKE B MPAKTHYECKYIO OO0JacCTh
JKU3HEICATSIIHHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJy4YEHUS MHPOpMALHUU (PU3HUECKOTO COJEP KAHUS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CUCTEMAaTU3allMi0 M HUHTEPIpEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTMd B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKaHMS B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHWs: WHGOpPMalMKU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUYHOMH
JESITENIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX AEMCTBHH C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI YJaCTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIAOTO YYaCTHHKA KOMAaHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO W BOOOpaxkeHHWe,  OBITh
UHUIIATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBHS
Camoopranusamnus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH NPOOJIEMBbI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKOH padOThl ¢ YYETOM HMEIOITUXCS
pECypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUIM;

paclMpATh paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO APYIAUIMU B 00IaCTH
(Gu3MKHN, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pediekcHr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcu IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOMIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSM W TIPOSBIIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AIMOIIMOHATLHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



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

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (Uu3ndeckux Tel U
IPOIECCOB (SIBICHUI): HWHEpLUMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MATepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymopyras naedopmanus, aOCOIIOTHO
yrIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTU
U TBEPAOro (KPUCTALIMYECKOTO) TeNa, UI€aJbHbII ra3, TOUCUHBIA 3apsj,
OTHOPOJHOE JJIEKTPUYECKOE TI0JIE;

paszinyath ycCJIOBUSl (TpaHUIIbl, O0JACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMeEIIeHUs,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPIruM, CBSI3b PaOOTHI CUJIBI C MU3MEHEHUEM MEXAaHWYECKOW JHEPrUH,
yCIIOBUSI PaBHOBECHS TBEPJAOTO Tejia), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbca U
MEXAHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmojJokeHus MKT u 3akoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHUS HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO JBUKEHUS M KOHIIEHTPALUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpalUMEeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXPAHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAa)KHBIE COOTHOILIEHUsS: 3aKOHBI OMa JIs ydacTka
ey WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEl, CUJIa,
MOMEHT CWJIbI, JaBJEHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod naedpopmanMu NOpPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIrO MOJI,
HaIPsOKEHHOCTD  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  MOTEHLMAJNOB, JJEKTPOABIWKYLIas CWja, CWiIa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTb IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYAacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS IIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE JIB)KEHHE, TEIUIOBOE JBM)KCHHE 4YacTHUIl[ BELIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE U KOHJIEHCAls, IUIABJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETMUHUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOBI IO PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCUTEJIBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh IpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH UCCIEI0BaHUN
B paMKax ydeOHOro OJKCINEpPUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEIOBATEIBCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYalolleil TpedoBaHUSAM 3a/ayw,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh pE3ylbTaTbl U KOPPEKTUPOBATH METONBI PEUICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemaTth KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieioB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI C ONOPOM HA U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

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

NPUBOAUTH TNPUMEPHl BKJIAJa POCCUUCKUX M 3apyOeKHbIX YUYEHBIX-
(U3UKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C
MO3UIINHI HKOJIOTHUECKON 0€30MacHOCTH, MPEICTABICHUN O paliOHaAILHOM
IPUPOAOIIOIb30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEP)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOW M3 PaA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy TPYMIIbI, PAlIMOHAIBHO PaclpeAesiTh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka W JaJIbHEWIleM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBbHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckoi Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUHN O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTaBICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojened (QU3MYecKux Tel H
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE MOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMAaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas TMH3a, MOJIeJIeil aToMa, aTOMHOTO sijpa U
KBAHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTabHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SABJICHUS,
UCIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddekra, mepBpd W BTOpoM mocTynaTel bopa, mpuHLHUI
COOTHOILIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl UM SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATUUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASI UHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMpaBJICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30H,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIUE ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHalu3a MW OOBACHEHUS (U3UYECKUX  MPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAX, B MEXKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU 3STOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThbl TMOJYYEHHONW 3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIy4YEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OTKCHIBaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEICHUH HCCIIeI0BaHUN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIENOBATENBCKOW M IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUsS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUYETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a/auyd, TpeOylollue MNPUMEHEHHUs] 3HAHUNA U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PaCCyKJICHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M NPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHON C (PU3MYECKHMMH IpOLIeCCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIONIOIB30BAaHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(YOPMAIIOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr0  HMHQOpMAlMI0 U  OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUE€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBFHO PACTIPEACIATh ACATEILHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBAEMO poOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiield npohecCUOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [IOK
' A A prpoa https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
. K 1 1
21 HHEMATHE 0 https:/m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
22| Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
23 Cramika Teéprioro Tena . : https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps-//m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
bubmuoreka [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 5 hitps-//m.cdsoo.ru/f16b68d7
bubnmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 Arperarnble cocTossHMs BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 MEKTPHECKoe moxe 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [JOK
4.2 [ToCcTOAHHBIN JIEKTPUUECKUN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Paznen 5. PUBMYECKU TIPAKTUKYM
. bubmuoreka [JOK
> Pr3HIECKHI IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
bubmuoreka [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859ef1
bubmuoreka [JOK
1.2 1 1
MEKTPOMATHATHAS HHAYKLLI 3 https://m.edsoo.ru/39859ef1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
bubmuoreka [JOK
2.1 M 1
CXHIICCKIE KoNeOanis 0 https://m.edsoo.ru/39859ef 1
bu6mmoreka [IOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859f1
)3 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 10 | bubnuoteka [JOK
' BOJIHEI https://m.edsoo.ru/39859ef1
2.4 Onrruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859ef1
Hroro no pazgeny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorekxa [IOK
https://m.edsoo.ru/39859¢ef1

Hroro no pazneny




Paznea 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyIsspHO-BOJTHOBOM Ayaan3M 15 bubmorexa HOK
' PHYCRYIp Y https:/m.edso00.ru/39859f1
bu6mmoreka [JOK
4.2 () 5
HSHKa aroma https:/m.edso00.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubmuoreka [JOK
) YaCTHI] https://m.edsoo.ru/39859ef1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuoreka [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHI MIPAKTUKYM
. bubnuotexa [JOK
6.1 PusHIeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859%f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexa [JOK
) NeSITeIbHOCTH, IPUOOPETEHHOTO NPU https://m.edsoo.ru/39859f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
bubmuorexa [JOK
P 1
CICPBHOC BpEMt 0 https://m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Hayunsiii MeTO MO3HAHUSA U METO/BI | bubnmnorexka HOK
rccaea0BaHus GU3NYECKUX SBICHUI https://m.edsoo.ru/3a7fde29
2 ®duszuka — pyHaaMeHTaabHas HayKa O IPUPOE 1 bubamorexa LOK
i E pup https://m.edsoo.ru/1beef346
DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS
3 npupoabl. HabmroeHne u SKCepuMeHT B 1 bubmorexa LHOK
PHPOHL. P https://m.edsoo.ru/34¢49931
¢buznke
bubnnoreka IIOK
4 Crioco6s1 n3mMepenus Gu3NUeCKX BEIMYNH 1
p ¢ https://m.edsoo.ru/ca2def03
5 AOCOJIIOTHAsI U OTHOCUTEJIbHAS TTOTPEUTHOCTH | bubnmnoreka [JOK
M3MEPEHUH (PU3NUECKUX BETUYUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3uKku B GOPMHUPOBAHUU COBPEMEHHOM | bubmuoreka [JOK
Hay4YHOU KapTHUHBI MUpPaA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NEeATEIbHOCTH JIFOIEU
Mexanunueckoe aBuxeHue. CucreMa oTcuera.
bu6nuoreka [IOK
7 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TO
but6mmorekxa [IOK
8 MPOEKILHUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Ckopocts. VX nmpoekuuu Ha

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




OCH KOOpJAHHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.

bu6nuoreka [IOK

9 I'padmyeckoe onrcaHue paBHOMEPHOTO
pag . p p https://m.edsoo.ru/89ba7190
MNPSAMOJIMHEHHOTO JIBHYKEHUS
10 CnoxxeHue nepeMereHuii U CKOpOCTeH. bubnnoreka HOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBnomepnoe aBukenne. MrooBeHHas
11 CKOpPOCTh. Y ckopenue. IIpsmonmaeiinoe bubmmorexa LOK
P ' P P https://m.edsoo.ru/a99549a7
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM
12 I'pacduueckoe onmcanue NPsIMOIUHEIHOTO bubnuotexa [HOK
JIBUKEHUS C IOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBo0OoaHOE mageHue. Y CKOpeHre CBOOOHOro
13 najieHus. 3aBUCUMOCTD KOOp MHAT, CKOPOCTH bubmmorera OK
A ' P » CKOP ’ https://m.edsoo.ru/f738109¢
YCKOpPEHUS OT BPEMEHHU U UX rpaduxu
14 JIBrokeHue Tena, OpOoIIeHHOTO MO/ YIJIOM K bubnmnoreka [HOK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. J[BuxeHue no
OKPYKHOCTH. YTJIOBas U JIMHEITHAasi CKOPOCTb. bu6nuoreka [IOK
15
IIepuon u yacrtora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJTHOE YCKOPEHHUE
bu6nuoreka [IOK
16 KontpoasHas padora no reme "Kunemaruka"
p p https://m.edsoo.ru/1242f32¢
IlepBrlif 3axkoH HeroTona. MHepimanbHbIe
17 CI/ICI?[eMH orcuéra. IIpuHiumn O’Ilz“)HOCI/ITeJ'ILHOCTI/I bubmorexa LOK
- pui . https://m.edsoo.ru/5a9e4a64
lNanunes. HennepumanbHble CUCTEMBI OTCUETA
13 Cuna. PaBHoelicTByIO1Ias cuiia. Bropoit bubnuotexa [JOK
3akoH HproToHa. Macca https://m.edsoo.ru/141d3837
19 B3anmopeinicteue Ten. Tperuii 3akon HeroToHa bubmuoreka [JOK




https://m.edsoo.ru/57dba505

[Tpunnumn cynepro3uiuu cui. Pemenue 3amnau

bu6nmoreka [IOK

20
Ha IPUMEHEHKE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHUPHOTO TATOTCHUS.
21 DKBUBAJICHTHOCTh TPaBUTAIIUOHHOW U bubmorexa [TOK
. P 8 https://m.edsoo.ru/9aba2b0a
WHEPTHOU MaccChl
” Cuna TsOKeCTH B YCKOpEHHE CBOOOTHOTO bubnmoreka [JOK
naJcHus https://m.eds00.ru/22757126
JIBm>keHne HeOECHBIX TE U UX
23 HUCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa HOK
Y yr - 1ep https://m.edsoo.ru/1 1abfa0a
KOCMHUECKasi CKOpocTh. 3akoHbl Keriepa
bubmuorexa [JOK
24 Cuna octH. 3akoH ['yka. Bec Tena
1ia YHpYrocTH. SaKoH 1 yK et https://m.edsoo.ru/Qac2cd84
Cuna tpenus. [Ipupoaa u BUAbI CUII TPEHUS. bubnuorexa [HOK
25 JIBUKEHNE B )KUJKOCTHU U Ta3e C Y4ETOM CHIIbI https://m.edsoo.ru/1fa86499
COIIPOTHUBIICHUSA CPENbI https://m.edso0o.ru/2cb29676
26 JaBienue. ['napocratnueckoe NaBiIeHUE. bu6mmoteka [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubmmoteka [IOK
AbcomtotHo TBepaoe Teno. [locTynaTensHoe u
27 BpalllaTeJIbHOE JIBUKEHHUE TBEPAOTO Teja bubmorexa [JOK
pattl A pA https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUJIbI OTHOCUTENIBHO OCH BPAILICHUS. bubmuorexa [JOK
IIneyo cumnbl https://m.edsoo.ru/653d3459
CrnoxxeHue CI, TPIIOKEHHBIX K TBEPIOMY
29 teny. LlenTp TsxkecT Tena. Y ClnoBus Bubmorexa TIOK
4 P ’ https://m.edsoo.ru/9aa79a7d
paBHOBECHsI TBEPIOTO Tejaa. Buasl paBHOBecHs
b K
30 Pemrenue 3agau nommorexa O

https://m.edsoo.ru/dclcaacQ




Kontponbnas padota no teme "J[uHamuka.

bu6nmoreka [IOK

31
Crartuka TBeporo rena' https://m.edsoo.ru/9f5a574c
NmMnynbsc MmaTepraibHOM TOUYKH, CUCTEMBI
1 MarepuaibHbIX Touek. LIeHTp Macc cucteMbl bubnmoreka [JOK
MaTepHalibHbIX TOUEK. Teopema o IBHUKEHUU https://m.edso00.ru/4bb8294b
LIEHTpa Macc
Nmmynbe cuiibl 1 B13BMEHEHUE UMITYJIbCa Tena.
bu6nuoreka [IOK
33 3aKOH COXpaHeHMs UMIyJibca. PeakTuBHOE
https://m.edsoo.ru/13f0a221
JBUYKEHUE
MoMeHT uMITyJIbca MaTEpPUAIILHON TOYKH.
bubnnoreka IIOK
34 [IpencraBienue o cOXxpaHEHUM MOMEHTA
https://m.edsoo.ru/d6532eb9
HMITYJIbCA B IIEHTPAIbHBIX TOJISAX
bubnmnorexka HOK
35 Pemenue 3amau &
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MaJIOM U Ha KOHEYHOM
bu6nuoreka [IOK
36 nepemenieHuu. ['paduueckoe mpeacTaBieHne
https://m.eds00.ru/913974c7
paboThl CHIbl. MOIIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 06
. bubmuorexa [JOK
37 W3MEHEHUN KMHETHYECKOU SHEPT U
. https://m.edsoo.ru/9a5e2e74
MaTepUaIbHON TOUKU
[loTeHumanbHble U HETOTEHIUATBHBIE CHUIIBI.
bu6nuoreka [IOK
38 IlorenunanpHas 3Heprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMMYECKasi CKOPOCTh
Tpetbs kocMuueckast ckopocTb. CBsi3b pabOTHI
39 HENOTEeHIIUAJIbHBIX CHUJI C U3MEHEHUEM but6mmoreka [IOK
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/fS7b4e01
COXpaHEHUs MEXaHUYECKON IHEPTrUn
40 Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI. bubnuotexa [JOK




VYpaBuenue bepnyiuu s uieanbHOM
AKHUJKOCTU

KontposbHas padota mo teme "3aKOHbI

https://m.edsoo.ru/f30f43b6

bu6nuoreka [IOK

H COXpaHEHUs B MEXaHUKeE" https://m.edsoo.ru/474e7c4a
PasBurtne npeacrasieHui 0 NpUPOIE TEIUIOTHI.

42 Ocuosubie nonoxenuss MKT. {uddysus. bubmorexa [IOK
BpOYHOBCKO® JBIIKEHHE https://m.edsoo.ru/b0a4445f
Ctpoenune ra3000pa3HbIX, JKUIKUX U TBEPJIBIX

43 TGJE Xapaxkrep IIBEDK@HI/DI u BfaHMoneﬁcITfHa bubmmorexa [TOK
JACTHII BEIIECTBA https://m.edsoo.ru/c44d02e2

44 Macca u pazmepbl MOJIEKYIT (aATOMOB). bubnuorexa [JOK
KomnuectBo BemectBa. [locTosinHas ABoraapo https://m.edsoo.ru/c5b72ab7

45 Temneparypa. TemioBoe paBHoBecue. Ikana bubnmnorexka HOK
Lenbcus https://m.edso0.ru/0070d493

bubnuorexa [HOK

46 Pemerite saa https://m.edsoll.ru/1531aba5

N bu6mmoteka [IOK

47 Wneanbhbiil Ta3. ['a30BbIe 3aKOHBI https://m.edsogru/ldeb2367

43 Ypasaenune Menpaeneera-Knanerpona. bubmuorexa [JOK
Pemenue 3agau https://m.edsoo.ru/8d12c328

49 AOcoumoTHas TemriepaTypa. 3akoH JlaapToHa Etilfsj?/ljgf:cllc::)grouﬁ%ozdlf

50 N3omporieccel B naeaabHOM Ta3e ¢ bu6nuoreka [IOK
IMIOCTOSAHHBIM KOJIMYECTBOM BEIECTBA https://m.edsoo.ru/68878d51

51 I'paduueckoe npecTaBIeHUE N30MPOLIECCOB: bubmmoreka [JOK
M30TepMa, U30X0pa, n306apa https://m.edsoo.ru/1344327b

52 OcnoBHoe ypaBHeHne MKT bubmorexa [TOK

https://m.edsoo.ru/c8094721




bu6nmoreka [IOK

>3 Pemmrere 387124 https://m.edsoo.ru/10265205
CBs3b a0CONIOTHOH TeMIepaTypbl

54 TepMOHHHaMP{quKOﬁ CP\I,CTGMH co cpenHe https://m.edsoo.ru/c38af875
KMHETUYECKOM dHEepruei NocTynaTeabHOro
TETUIOBOTO JABMKCHUS €€ YaCTHII
O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [JOK

3 teme "OcHoBbl MKT" https://m.edsoo.ru/09d 12fd8

56 KonTponbnas pabota o teme "Ocuosl MKT" bubmmorexa [TOK

https://m.edsoo.ru/13adad59
TepmoanHamMuyeckasi cuctema. 3ajgaHnue
BHEIIHUX ycnoBuid uist T/ cucremsl.

57 BHemHve u BHyTpeHHUE MTapaMeTpBhl. bubnmnoreka HOK
[TapameTpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYMH, OITMCHIBAIOIINX € Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpou3sBosbHas penakcaius T[] cuctemsr bubmorexa [TOK

https://m.edsoo.ru/8ec51210
K TETUIOBOMY PaBHOBECHIO

59 Mogenp neanbHoro ra3a B TEpMOJANHAMUKE. bubmmoteka [IOK
VYcnoBus TPUMEHUMOCTH 3TOM MOJEIHU https://m.edso0.ru/29355001

60 Ypasnenue Menpaeneesa-Knanelipona u bubnuotexa [JOK
BBIPA)KEHME JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BoipaxkeHue a1 BHyTpeHHEN SHEPTUn

61 OIHOATOMHOT'O MII€aJIbHOTO Ta3a. bu6nuorexa [IOK
KBazucrarnyeckue u HeCTaTHISCKHUE https://m.edsoo.ru/acScacl5
TIPOIIECCHI

bu6nuoreka [IOK
62 DnemeHTapHas paboTa B TEpPMOJAUHAMUKE.

https://m.edsoo.ru/741d5738




Beruucnienue pabotsl 1o rpaduky npouecca Ha
pV-auarpamme

Tennonepez[aqa KaK CII0co0 M3MEHEHH

63 BHyTpeHHeH sHepruun T]I cucreMsl 6e3 bubmorexa [TOK
YIp P https://m.edsoo.ru/3d734561
COBEPIIICHUS pabOTHI
64 KonBeknus, TEINIONPOBOIHOCTD, U3TyUIEHHUE bubmorexa LIOK
T, POBOA ’ yi https://m.edsoo.ru/157b54cd
KommuectBo TennoTel. TemmoéMKOCTE Tea.
65 VY enpHas U MOJISIpHAs TEIUIOEMKOCTHU bubnuorexa [HOK
BENIECTBA. Y IeJIbHAS TEIUIOTAa CTOPAHUS https://m.edsoo.ru/7ba67355
TOILIHNBA
66 Pacuér xonumyecTBa TEMIOTHI IPU bubnuorexa [HOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aqnadbarHom mporuecce. [lepBorit bubnmnoreka HOK
3aKOH TEpMOAVHAMUKU https://m.edsoo.ru/d8098824
63 KonnyectBo TemnoTs! 1 paboTa Kak Mephl bubnmnorexka HOK
U3MeHeHUs BHyTpeHHel sHepruun T/l cuctemsl https://m.edsoo.ru/b047alcd
Brtopoii 3ak0H TepMOIMHAMUKY IJIs
69 aBHOBECHEIX U HEPABHOBECHEIX IIPOIICCCOB bubmmorexa OK
p p pon ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTs IpUpOTHBIX MPOIIECCOB
bu6mmoteka [IOK
70 ITpuanune! geicTBusA TemIoBLIX MamuH. K11
PHHIHIIH A A hitps://m.edso0o.ru/2945513
but6mmoreka [IOK
71 MaxkcumansHoe 3Hauenue KITJ1. Iukin KapHo
AN P hitps://m.edsoo.ru/fe3857b9
but6mmoreka [IOK
72 Pemtenue 3agau
A https://m.edsoo.ru/b3efal 8b
7 DKOJIOTMYECKHUE aCHEeKThl UCIIOJIb30BaHUs bubnuotexa [JOK

TEIUIOBLIX JBUraTeseil. TemnoBoe 3arpsi3HCHHUC

https://m.edsoo.ru/9867aaa7




OKpY>KaroIlen cpe/ibl

74 Pemrenue 3amau buGnnorexa LHOK
https://m.edsoo.ru/c8c70432
75 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK
teme "Tepmonunamuka. TenaoBbie MalIMHb" https://m.edsoo.ru/28d62b3f
76 KonrponsHas pabora o teme bubmmoreka [IOK
"Tepmoaunamuka. TenaoBsie MaIUHbI" https://m.edsoo.ru/1b6e26¢5
[TapooGpa3oBanue u KoHaeHcalus. Mcrapenue
77 ¥ KUMeHue. Y aelibHas TemnjaoTa bubmmorexa LOK
A https://m.edso0o.ru/6f8¢6777
napooOpa3zoBaHus
HacepimeHHbie 1 HEHACHIIICHHBIC MTAPBI.
KauecTBenHast 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUS HACBIIIICHHOTO 1Mapa OT
78 TEMIIEPATYPHI, UX HE3aBUCUMOCTL OT 00BEMa bubmmorexa LOK
PaTypeL, https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPHI KUTICHUS OT JABJICHUS B
KUIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubamnoreka [JOK
OTHOCUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bu6nuoreka [IOK
80 Pemenne 3amaq
a https://m.edsoo.ru/18e95ff3
31 Tsépmoe teno. Kpucramnnueckue u amophHbie bubnmnoreka [JOK
Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB https://m.edsoo.ru/20a88a03
20 [InaBnenue n kpucTauM3anus. Y aeiabHas but6mmoreka [IOK
terioTa TiaBneHus. Cyomumarus https://m.edsoo.ru/6ee91e9f
Hedbopmanmu TBEpAOTO Tena. PacTsokeHue n
bu6nuoreka [IOK
83 cxarue. Casur. Moayne FOnra. [Ipenen

yapyrux aedopmanuii

https://m.edsoo.ru/dalaabl10




TemoBoe paciupeHue KUAKOCTENH U TBEPIBIX

bu6nmoreka [IOK

84 €. AHrapMOHH3M TEILIO KoJIeOaHuid
eIl AHTAPMOHUSM TCILIOBBIX KOMCOAHIH https://m.edsoo.ru/7baSedf2
YaCTHI] BelllecTBa

25 [Ipeobpa3zoBanue sHEPrun B Pa3zoBbIX bubnmoreka [JOK
nepexonax https://m.edsoo.ru/97a0672f

bu6nuoreka [IOK

86 £ €HHE TE o

PABHCHHE TCIIOBOTO batatca https://m.edsoo.ru/ab15211b
bub OK

87 Permrenue 3amau nbamorexa L

https://m.edsoo.ru/8ab7{40d
[ToBepxHOCTHOE HaTsDKeHUe. KanmuispHbie
. bu6mmoreka [IOK
88 sBiieHUS. J[aBJIeHHE 10| HICKPUBIICHHOMN
https://m.edsoo.ru/b42f1197
MOBEPXHOCTHIO kuaKoctu. Popmyna Jlammaca
O0001IeHrEe U CHCTEMATH3AIMs 3HAHUH 110
89 TeMe "ArperatHble COCTOSIHUS BEIIECTBA bubmmorexa HOK
p B B ' https://m.edsoo.ru/0b52575¢
da30BbIC TIEPEX OB

90 Kontponbnas pabota o teme "Arperarabie bubnmnoreka [JOK
cocrosinus BeniecTBa. ®a3zoBbie mepexoan” https://m.edsoo.ru/7dc2a739
DnekTpu3anus Tel U €€ MpOosIBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubnmnoreka [JOK
IIEKTPUUECKUX 3apsanoB. [I[poBoaHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKU Y TTOJTYITPOBOTHUKH

9 DneMeHTapHBIN 3JEKTPUUYECKUM 3apsia. 3aKOH bu6nuoreka [IOK
COXpaHEHUs DJIIEKTPUUECKOr0 3apsia https://m.edsoo.ru/f49afd24

03 B3aunmoneiictBre 3apsanoB. ToueuHbie 3apsibl. but6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/445b7746

but6mmoreka [IOK

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

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




DnekTpuyeckoe noje. Ero neiictBue Ha

bu6nmoreka [IOK

95
DJIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [IpoGuslii 3apsy. JIuHuM HanpsHKEHHOCTH bubnmoreka [JOK
AJIEKTPUYECKOro 1noJisa. OIHOPOAHOE https://m.edsoo.ru/3dac6957
3IEKTPUYECKOE MOJIe

97 [ToTeHManbHOCTh 3JIEKTPOCTATUIECKOTO bubnmoreka [JOK
1oJisi. Pa3HOCTh MOTEHIMATIOB U HANIPSIKEHUE https://m.edsoo.ru/80021447
[ToTenuumanpHas YHEPTUs 3apsiia B

98 JNEKT OCTaTquCKon]Z nojue I;_IOTGH nan bubmmorexa [TOK

P ' t https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUUECKOTO OIS

99 CBs13b HANPSHKEHHOCTHU NOJIA U PA3HOCTU bubnmnoreka [HOK
IIOTEHINAIOB JJI DJIEKTPOCTATHYECKOIO II0JIA https://m.edsoo.ru/df7a6838

100 [IpuHUUI Cynepno3uuu 3JIEKTPUUIECKUX bubmuotexa [IOK
nosjeun https://m.edsoo.ru/Ocfedabe

bubmmoteka [IOK

101 Pemenue 3anau

8 https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [Tose paBHOMEPHO bubnuotexa [JOK
3apsoKeHHOU cephl https://m.edsoo0.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 mapa. [lose paBHOMEpPHO 3apsKEHHOM bubmorexa [TOK

pa. P P P https://m.edsoo.ru/f7a665ee
0ECKOHEYHOM! MI0CKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. bubmmoreka [LJOK
YcnoBue paBHOBECHS 3apsAI0B https://m.edsoo.ru/32405eab
JIMDIIEKTPUKY U TIOJIYIIPOBOJHUKH B bu6muoreka [JOK

105
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5

106 Konnencarop. DneKkTpo€MKOCTh bubnmoreka [JOK

KOHJIEHCATOPA. DIEKTPOEMKOCTH IIIOCKOTO

https://m.edsoo.ru/845b4{73




KOHACHCATOpa

107 IlapamiensHOE cOeTMHEHHE KOHICHCATOPOB bubmorera HOK
P a a p https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTeiibHOE COETUHEHUE bu6nuoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/1¢992920
109 OHeprus 3apsHKeHHOTO KOHAEHCAaTopa bubmorexa LIOK
p p g p https://m.edsoo.ru/73a34f18
bubnnoreka IIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBu>keHME 3apsSKEHHON YaCTUIIbI B bubnuoreka [JOK
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Permrenue 3amau
113 O06001IeHNEe U CUCTEMATU3aIMs 3HAHUH 10 bu6mmoteka [IOK
Teme "DnekTpuueckoe mnose" https://m.edso0.ru/5752603f
114 KonTponbHas padota no teme bubmuoreka [JOK
"DnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocToSHHBIN TOK. Y CIIOBUSA
115 CYIIECTBOBAHUSA IIOCTOSHHOI'O 3JIEKTPUYSCKOTO bubmorexa HOK
yi P hitps:/m.eds00.ru/23331 1b5
TOKa
bubmmoteka [IOK
116 41 .H 9J1C
crowmikn Toka. Hanpskerite 1 1 https://m.edsoo.ru/0839a115
17 3akoH OMa 11 ydacTKa Lenu. JIEKTPUIECKOE bubnnorexka HOK

COIIPOTUBJICHHUC

https://m.edsoo.ru/f14f251e

118

3aBHUCHUMOCTH COMIPOTUBIICHUS OHOPOIHOTO
MPOBOJIHUKA OT €r0 JIJIMHBI U TJIOIIA N
MOIEPEYHOI0 CEUCHUS

bu6mmoteka [IOK
https://m.edsoo.ru/95fcdf51

119

Y;{eanoe COIIPOTUBJICHHUE BCUICCTBA.

bu6mmoreka [IOK




Pemrenue 3amau

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

120 [TocnenoBarenvHOE, MapaIebHOE, Bbu6nuoreka [IOK
CMELIAHHOE COENUHEHNUE TTPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LICTICH. bubnumoreka [JOK
[TpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bu6nmoreka [IOK
122 P
CHICHHC sajad https://m.eds0o.ru/3881b469
123 PaGora anektpuyeckoro Toka. 3akoH Jxoys bubnmnoreka [HOK
—Jlenna https://m.edsoo.ru/a3605¢5¢
bubmuorexa [JOK
124 P
CIICHHE 31t https://m.eds0o.ru/6761bfOf
125 MOoOIIHOCTB 3JIEKTPUYECKOTO TOKA. TemnoBas bubnnoreka IIOK
MOIIHOCTb, BBIJIENISIEMAsi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bubnnoreka IIOK
126 P
CHICHHE salatd https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE bubnuotexa [JOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 TOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bu6nuoreka [IOK
12 P
? CHICHHIE 3akat https://m.eds00.ru/3580b679
bu6nuoreka [IOK
130 M
OHIHOCTD HCTORHIIKA TOka https://m.edsoo.ru/a0ae51d8
bu6mmoteka [IOK
131 KopoTtkoe 3a aHue
POTHOE saMbIiami https:/m.edso0.ru/5465632
132 KonaeHcaTop B 1IenM NOCTOSTHHOI'O TOKa bubmmorexa OK
s pEI https://m.edsoo.ru/353683e
133 Pemenue 3amay bu6mmoreka [IOK




https://m.edsoo.ru/4410cef0

134 Pemenwne 3agau mo teme "llocTossHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau mo teme "IloCcTOSTHHBII bu6nuoreka [IOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo reme "IlocTostHHBIN bubmuorexa [JOK
ANEKTpUYECKUI TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeHIE U CUCTEMATU3aIis 3HAHUN 110 bu6nmoreka [IOK
teMe "[locTosHHBIHN 21eKTpUuyecKuil ToK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas pabota no teme "lIlocTostHHBIN bubnuorexa [HOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/1885ddf1
DneKTpruyecKasi MpOBOAUMOCTh Pa3IMUHBIX
139 BEIIECTB. DJICKTPUUYSCKUI TOK B MeTaJIjIax bubmorera OK
HICCTE: P ' https://m.edsoo.ru/da794295
CBepXIpoBOIMMOCTh
DNEeKTPUYECKUM TOK B pacTBOpax U paciuiaBax
140 3JEKTPOINTOB. 3akoHbI Dapasnest mis bubmorexa HOK
P ' patei A https://m.eds00.ru/4b423491
AJIEKTPOJIN3a
bu6nuoreka [IOK
141 C) i Nl
FICKTPHHACCKHIH TOK B Tasax. LU1asMa https://m.edso00.ru/92d92f76
142 DNEeKTpUYECKHil TOK B Bakyyme. BakyymHbie bubnmnoreka [JOK
puOOpHI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUHN TOK B TOJTYIPOBOTHUKAX bubmorexa HOK
p yrip A https://m.edsoo.ru/ab61c660
bu6nuorexa [IOK
144 ITo OBO OBBIE 60
TIYTPOBOLHHROBHIE HPHOOPE! https://m.edsoo.ru/83622200
duznyeckuil mpakTUKyM 1o TeMe "M3mepenne
P ™ P bubmuoreka [JOK
145 CUJIbI TOKA U HANPSDKEHUS B LIENU

IMOCTOSAHHOI'O TOKA IIPH ITOMOIIN aHAJIOTOBBIX U

https://m.edsoo.ru/5643ea56




U(PPOBBIX U3MEPUTEIBHBIX PHOOPOB" MK
"3HakoMCTBO ¢ LU pOBOii TabopaTropueit mo
¢usuke. [Ipumepsl u3MepeHus: GU3NIECKUX
BEJIMYMH MPH TOMOIIA KOMIBIOTEPHBIX
JaT4NKOB"

146

147

148

149

150

®u3nYecKuil MpakTUKyM 1o Teme "N3yuenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENbIO
olpeziesIeHUs] MTHOBEHHOU ckopocTu"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
YCKOPEHUS MpU MPSIMOTIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU IO HAKIIOHHOM
mockocTu" unu "VccnenoBanre 3aBUCUMOCTH
IyTH OT BPEMEHHU MIPU PABHOYCKOPEHHOM
nBIOKeHun"

®uznueckuil NpakTUKyM o reme "M3mepenue
YCKOpEHUS CBOOOIHOTO Ma/ieHus" Uiu
"N3yueHnue nBUKEHUS Tea, OpOIIEHHOTO
TOPU30HTAJILHO"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMSI T€JIA 110 OKPY>KHOCTH C IIOCTOSIHHOM
10 MOAYJIO CKopocThro" nin "HccnenoBanue
3aBUCHMOCTH Mepuo/ia o0paleHus
KOHMYECKOT0 MasiTHUKA OT €ro mapameTpoB"

dusndeckuil npakTukym 1o teme "M3mepenune
PaBHOJEHCTBYIOIIEH CUIIBI IIPU JBUKEHUU
OpycKa 1o HaKJIOHHOH MIIOCKOCTH'" MITH
"[IpoBepka rumnoTe3bl 0 He3aBUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 10 HaKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro

bu6nmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edsoo.ru/6960b6ef

bu6nuoreka [IOK
https://m.edsoo.ru/d1ea2402

bu6nuoreka [IOK
https://m.edsoo.ru/bcf53514

bu6nuorexa [IOK
https://m.edsoo.ru/0b34db84




151

152

153

Macchul"

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HHUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmarnuu" wim "M3ydueHue
JBUKEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 JErkui 610K"

du3nyecKkuil mpakTUKyM 1o Teme "N3mepenne
koa(dulreHTa TPEHUS MO BEIUYUHE YTIIOBOTO
koddurmenta 3apucumoct Frp(N)" wim
"HccnenoBanue IBH>KEHUS OpycKa MO
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
KodQunmenToM TpeHus" wiu "N3yueHue
JBUKEHMSI TPy3a Ha Bally C TpeHUEM"

du3nuecKuil MPakTUKYM 110 TeMe
"HccnenoBanue ycioBUH paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BpaLCHUS "
nin "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
IJI0111a]b OTIOPHI"

bu6nuoreka [IOK
https://m.edsoo.ru/b55b81al

bubmuorexa [JOK
https://m.edsoo.ru/b83b1607

bu6nuoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

®duznyeckuil npaktukym mno teme "M3mepenune
UMITyJIbCa TeJla TI0 TOPMO3HOMY MyTH" WU
"M3MepeHue Cuibl TSITH, CKOPOCTH MOAEIH
AJIEKTPOMOOHJISI ¥ MOIITHOCTH CHJIBI TATH' UITH
"CpaBHEHHE NU3MEHEHUS UMITYJIbCa Tea ¢
uMmnyascoMm cuibl" unm "McecnenoBanue
COXPAHEHHUS UMITyJIbCa IIPU YIIPYTOM
B3auMozeiictBun" win "M3mepenue

but6mmoreka [IOK
https://m.edsoo.ru/856fb28e
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156

KHHETHYCCKOM SHEPIUU TCjia 110 TOPMO3HOMY

"

yTH
®dusnyeckuil mpakTukyM 1o teme "M3ydyenue
M30TEPMHUUYECKOTO Mpoliecca (PeKOMEHI0BaHO
HCIIOIb30BaHue (P poBoi 1abopaTopun)" uim
"M3y4yeHnne u30XopHOro npouecca" uiu
"N3ydyenne n3obapHOTO Mporecca’ wuin
"IIpoBepka ypaBHEHUs cOCTOSHUA"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
yaenbHOH TernoéMkocTn" ninm "McecnenoBanue
IpolLecca OCThIBAHUS BEIECTBA" WU
"UccnenoBanue aguadbaTHoro npoiecca’ uin
"N3y4yeHue B3aMMOCBSI3U SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpPATypbl KUIIEHUS KUJIKOCTE"

bu6nmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bubnuorexa [JOK
https://m.edsoo.ru/2f2faa61

157

dusnyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEH HCIapeHust KuaKocTen"
win "M3MepeHue yaeabHOM TerIoTh
aByieHus Jbpaa" win "M3yuenue cBONCTB
HachleHHBIX napoB" win "M3mepenue
a0COJIIOTHON BIIaKHOCTH BO3/lyXa U OLIEHKA
Macchl 1apoB B nomenieHun". smepenune
KO3 pHIIMEHTa TOBEPXHOCTHOTO HATSHKEHUS

bubmmoteka [IOK
https://m.edsoo.ru/6bl1a23b5

158

Pu3nYeCKUil NPAKTUKYM IO TEME
"HaGmroienre mpeBpamieHust SJHEpTruu
3apsKEHHOI0 KOHAEHCATOpa B YHEPIHIO
n3nydenus ceeroauona” unm "Msydenue
IIPOTEKAHUS TOKA B LIETIH, COAEpIKaIeH
KoHzieHcarop" win "Pacnpenenenue pa3sHocTH

but6mmoreka [IOK
https://m.edsoo.ru/ec424377




MTOTEHITMAJIOB (HAMPSDKEHUS ) TIPU
IIOCJIEI0BATEILHOM COEIUHEHUHN

KOHJIEHCaTOpOB"

DU3NYECKUI TPAKTUKYM I10 TEME

"HccneqoBaHue CMEIIAHHOTO COEIUHEHNS
pesucropoB" win "M3Mepenue yeabHoro

bu6nmoreka [IOK

159 COMPOTHUBIICHUS TPOBOIHUKOB" UK https://m.edsoo.ru/2b179d98
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPsDKEHUS TS JIaMIThl HaKaJIuBaHUs"

Ou3nyecKuil MpakTUKyM IO TEME
"Habmronenue anexrponusa" win "M3meperue
3aps/ia OJHOBAJIEHTHOTO MOHA" WK

160 "HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS ngg;;fg;gﬁfé%&gm
TEPMOPE3UCTOPA OT TEMIIEpATyphl" HiIn
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
auona”

PesepubIil ypok. O600611eHIE 1

161 CHCTEMaTH3aINsI 3HAaHUH 110 TeEME Etl;l:;/ljngee(Ii(:(l)(])_IrOu}:d017d93
"Kunemartuka" T '

162 PezepBHblit ypok. O0o011eHNE U bubnuoreka [JOK
cucTteMaTu3aius 3HaHui no teme "/Ilunamuka" https://m.edso00.ru/3149956b
PesepBHrlit ypok. O600111eHNE 1

163 cucTeMaTu3alus 3HaHui no teme "CraTuka ngg;if;i)gﬁgfgﬁzac
TBEepaoro Tena"

PeseprubIil ypok. O600611eHIE 1

164 cHCTEMaTH3aIns 3HaHUH 110 TeMe "3aKOHBI E:fgzlri?:;(igroulléwdf%c
COXpaHEHUs B MeXaHUKe"

165 PesepBHblil ypok. O60011eHIE U bubmuoreka [JOK

cucTeMaTu3anus 3HaHui 1o TemMe "OCHOBEI

https://m.edsoo.ru/de148976




MOJIEKYJIIPHOKMHETUYECKON Teopun"

PesepBHelil ypok. O600ICHHE 1

bu6nuoreka [IOK

166 CHUCTEMATHU3AaN 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TermnoBbie MalIMHbI
PesepBHeIil ypok. O000IICHHE 1
167 CHCTEMATH3allMs 3HAHHH 110 TEME | Bbu6nuoreka [IOK
"Arperarnslie cocTosinus BemiectBa. da3oBbie https://m.edsoo.ru/59ca5c91
nepexomasl"
PesepBusblil ypok. O000IIEHNE 1
168 CI/ICTEMaTI/BE}le WS 3HAHUH 110 TEME 1 bubnnorexa LIOK
" 1 " https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
169 CHCTEMATHU3AINI 3HAHUH 10 TEME 1
. . https://m.edsoo.ru/3caebdal
"IloCTOSIHHBIN 1EKTpUUYECKUHM TOK"
PesepBusblii ypok. O0001IEHNE 1
170 CI/ICTEMaTmZp ¥ 3HaHUH 1o TeMe "TOoKH B 1 bubmmorexa OK
H " https://m.edsoo.ru/cc7681d4
Pa3IUYHBIX cpeliax
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBue NOCTOSHHBIX
1 MAarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MaruautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepIio3u I/IIZK MarHUTHBIX 1 bubmorexa HOK
p VH yrep H . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUuTHOM MHIYKIIUH
3 MarunuTtHoe 10J1€ MPOBOJIHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuwiia Amniepa, e€ HanpaBJIeHUE U | bubmmoreka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MolyJib. JIBH>KEHUE 3apsKEeHHON | bubmuoreka [IOK
YaCTHUIIEI B OXHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bubnunorexa LIOK
8 Pemenne 3ana 1
e ad https://m.edsoo.ru/504e98c7
bubmuoreka [IOK
9 Pa6ota cunsl Jlopeniia 1 nonmotexa I1

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P
crieHie saat https:/m.eds00.ru/93617bd9
MarsuTHOE I10JI€ B BEILIECTBE.
11 deppoMarseTuky, napa- u bubmorexa OK
PP > 11ap https://m.eds00.ru/30ff9608
JaMarHEeTUKHU
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumMeHnenne bubmmorexa [TOK
PP P https://m.eds0o.ru/0b58190a
dbeppoMarHeTUKOB
13 Pemenue 3amau no teme "Marautaoe bubnunoreka LIOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau mo Teme "MarautHoe bubnunoreka LIOK
rojie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 HH nn. IIoToK BeKTOpa MarHUTHOM bubmmorexa [TOK
ALYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1
6 IAC mEnyKumH https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHI bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/abdec188
18 Buxpesoe anekrpuueckoe noie. Toku bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abe 140
19 OJ1C uHAYKIMHY B ABUKYITUXCS bubnnorexa [JOK
MPOBOJTHUKAX https://m.edsoo.ru/0235¢cc02
bubnunorexa LIOK
20 P
CLICHHC 33124 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IIpaBumno Jlenna
paBi i https://m.edsoo.ru/bbc22726
22 WnaykruBHocTs. KaTymika bu6muoreka [JOK




HHIAYKTHUBHOCTHU B LCIIH ITOCTOSAHHOI'O

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

TOKa
3 SBnenue camonnaykiuu. 3/1C bubmmoreka [JOK
CAaMOUWHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Petteitte safa https://m.edsoo.ru/88£69d2b
26 O06o001IeHre U CUCTEMAaTH3 AL bubnuoreka [{OK
3HaHUU 110 TeMe "DIeKTpoiuHaMuKa" https://m.edsoo0.ru/76484025
7 KonTponbhas pabota no teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
KonebarenpHas cuctema. CBOOOIHBIE
28 Kosiebanus. ['apMoHMUYeCcKue bubmmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 Kunemarnueckoe 1 JTUHAMHUYECKOE bu6nunorexa LIOK
oIHcaHue KoJieOaTenbHbIX ABHKEHNI https://m.edsoo.ru/87c¢e9498
DHepreTuyeckoe omnrcanue. BeiBo
JTUHAMHYECKOTO OMHUCAHUS
30 rapMOHHYECKHUX Kose0aHUil U3 UX bubmmorexa LIOK
https://m.edsoo.ru/e3¢99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OIHUCaHUs
. bubmuoreka [{OK
3 AMIIATY 1 1 pasa KoneOanmii https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJIeOaAHHMIA.
1 [Tepron ManbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHYECKOTO
MasiTHUKA. [leprnox cBOOOTHBIX

https://m.edsoo.ru/e0399319




KoJIe0aHUM MPY>KUHHOTO MasTHUKA

3aryxaromue KoieoaHusl.

bubnunorexa LIOK

33
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunoreka LIOK

34 ABTOKOIIE0A

BTOROIChat https://m.edsoo.ru/6add2644
bubnunoreka LIOK

35 Pentenue 3anau https://m.edsoo.ru/addeec?1

https://m.edsoo.ru/756123c5
Vpok-koH(pepeunus "MexaHnueCKHUe
36 K(?JIGGaHH;([b BpM BIKAJIbHBIX Bubmiorexa OK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMCHTAX
O000I11IeHNE U CUCTEMATU3ALUS
. " bubanorexa [JOK
37 3HaHUH 110 TeMe "MexaHnueckue
https://m.edsoo.ru/eb84182f
konebanus"

18 DNEeKTPOMarHUTHbBIE KOJIeOaHMUs. bubmmoreka [JOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIUTYABI

39 3apsaga KOHAEHcaTopa ¢ aMIUINTYIOH bubmorexa HOK

PAAa KORA p YA hitps://m.eds00.ru/093f9af
CHJIBI TOKA B KOJIEOATEILHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTEThbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxarolme 31eKTPOMarHuTHLIE

41 I(OJ'I}:gaHI/ISI Brin >1<p CHHBIE bubnmorexa OK

' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pe3nucrop n
42 KOHJICHCATOP B LICHH IIEPEMEHHOTO bubmmorexa TIOK
& pB I P https://m.eds0o.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIENH bubnuotexa [JOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 2JIEKTPUUECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunorexa LIOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIUTYIHOE U AEUCTBYIOIIEE bubnmorexa HOK
YA A yrom https://m.edsoo.ru/1cac6cdc
3HAYCHHUE CUJIBI TOKA U HATIPSKEHUS
46 Pe3onanc B 3JIeKTPUUECKOH IIEITN Bubmaorexa ITOK
P H hitps://m.eds00.ru/087506df
bubnunoreka LIOK
47 Pemenue 3anga
teHH Aat https://m.edsoo.ru/al6836a4
W neanpuulif TpanchopMaTop.
48 IIpousso CTBI; He(be paqa I/Ip Bubmiorexa OK
p a » TTEpeAt % https://m.edsoo.ru/f97418ae
NMOTpeOJICHUE IIEKTPUUECKOW SHEPTUU
DKOJOTUYECKHUE PUCKH TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JILTYPA HCHOJ‘IBSO]faHI/ISIp Bubmiorexa LIOK
YIARTYP § hitps://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HU
bu6nunorexa LIOK
50 Pemenue 3ama
tHeHHn Aat https://m.edsoo.ru/ee6677ed
bu6mmoreka IIOK
51 Pemenue 3anga
tHeHHn At https://m.edsoo.ru/7cab59f8
O00011eHNe U CUCTEMATU3 AL
52 3HAHUH 110 TeMe "DIIEKTPOMArHUTHEIE bubmmorexa LIOK
! P https://m.eds00.ru/401024a9
KoaeOaHus
53 MexaHudecKkye BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u yaprpa3Byk. Lllymosoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bu6nmoreka [IOK
57 P
cHcHHE sajad https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHBIE BOJIHBI. bubanorexa [JOK
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi 31eKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHnue 31eKTpOMarHUTHBIX
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJxeBuaeHnA. Pagnonokamus. bu6nmorexa LIOK
DNeKTpOMarHUTHOE 3arpsi3HEHNE https://m.edsoo.ru/9f96f18
OKPYKaIOIIE Cpebl
2 Konrponbnas pabora no reme bubmuoreka [IOK
"KoneGanus u BOTHBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubmuoreka [IOK
pacIpoCTpaHeHUs CBETa https://m.edso00.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkaino. bubnmnoreka [JOK
Cdepudaeckoe 3eprano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCHTEJIbHBIN IIOKA3aTeNb
npenomiieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHslil yron
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 e e e
SAKOHOB OTPWKCHIA 1 HPEHOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xon mydert B npuzMe. Jlucnepcus
i pu A P bubnunoreka LIOK
68 cBera. CloXKHBIA cocTaB 0e0ro ceera.
https://m.edsoo.ru/d8e1c3be
LBet
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OIITUYECCKAas CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuorexa [IOK
HUX CUCTEMaX. YBEIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHUE
71 U300paKEHU, MOJIYYAEMBIX C bubmorexa HOK
p ’ i https://m.edsoo.ru/5a868f09
OMOIIBIO JIUH3
72 I'na3 xak ontnyeckas cucreMa bubnmorera OK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenensl
73 OPUMEHUMOCTH re(l;)MeT HUECKOM bubnmorera OK
p p https://m.edsoo.ru/cd174al10
ONTHKU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 HUCIIEPCHS CBETA
a p https://m.edsoo.ru/lel6cchbe
b K
76 WNuTtepdepentus cBeta nommorexa O

https://m.edsoo.ru/5fc0c638




KorepeHTHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIO/ICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
78 Pemerine sana https://m.edsof)l.ru/3061de2b
bubnuorexa [JOK
7 Hpumerienue uirepepenuin https://m.edsocL).Iru/66Sedb08
bubmuorexa [JOK
80 Jludpaicuns caeta https://m.edsocL).Iru/I2ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuoreka [IOK
82 Pemenne 3anau https://m.edsof)_.lru/d58041 la
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubanorexa [JOK
ITonsapusanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerue 3anau https://m.edsogru/c56c8 158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 Konrponbnas pabora no reme bubnmnoreka [HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
28 KJIACCMICCKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
DJIEKTPOIMHAMUKU U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuotexa [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHia.
YcinoBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMeIJIeHUe BPEMEHH U COKpaIeHUE
JUIMHBI
01 OHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEpruen u
92 AMITYIBCOM PENSATUBUCTCKOM YaCTHIIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBecHOE TEIJIOBOE U3JIyUEHUE bubmorexa HOK
v https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
94 3 B
AICOH CMCTIEHI BHHa https:/m.edsoo.ru/1c5£f752
95 TI'unotesa M. [linanka o kBaHTax. bu6mmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
96 9
HEPIH M MMITYTLC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
Cronerosa. 3akoHsl hoTorddexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DiHIITeHA 17151
98 doroaddekra. "Kpacnas rpanuna” buommorexa [IOK
- NP patuh https://m.edsoo.ru/01ef4556
dboTtorpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
JleGenena https://m.edso0.ru/64b4f966
100 BoaHoBbBIE CBOMCTBA YaCTHI] but6mmorekxa [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. [inuHa BoaHbI e

101 Bpoiinst u pazmepsl odnactu bubmmorexa LOK
p pasMep : https://m.edsoo.ru/5df8baf1
JIOKAJIU3ALUN JIBUXKYILIEHCS YaCTULIBI
102 KopnyckynsapHo-BOJIHOBOM JIyaTi3M bubmmorexa LOK
pHyCKy AP y https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha bubnmnoreka HOK
KpucTajuiax https://m.edsoo.ru/30dbal8c
Cnenuduka H3MepEeHUI B MUKPOMHUDE.
104 COO?Hg)HleHI/I}I Hezr[ e eHéHH(};)CTeﬁp bubmorexa HOK
. pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CUICHHE rPAGHICCKIX 3aAa1 https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€THbix 3a1au nbmmorexa 10
https://m.edsoo.ru/ee9b3182
KouTponsHasa pabora o TemMam:
107 "OCH(I:))BLI CTOl:')' "KopnyckyisspHO- bubnmorexa OK
. ’ " PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroMma. [Imanerapnas Moaens aToMa bubnmorexa OK
' P A hitps://m.edsoo.ru/312b750a
Pesepdopna
bubmmoteka IIOK
109 I1 b
OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Buapt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
JHEPruu aToMa BOJa0poJa https://m.edsoo.ru/cf74bl1a
11 CHoHTaHHOE U BBIHYKJIEHHOE bubnmnoreka [JOK
HU3JIyYEHHE CBETA https://m.edso0o.ru/f945d85¢c
112 Jlazep bubmuoreka [JOK




https://m.edsoo.ru/2288a0c4

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsn u
MaccoBO€ YUCIIO sapa. M30Tomsl.

PanmoakTuBHOCTD

3aKoH pPaarOaKTUBHOI'O pacliaaa.

CBolicTBa HOHU3UPYIOIIETO
u3ny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lo3zumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMb! yrpaBisemMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHYECKHE ACIIEKThI Pa3sBUTHUA

AJIEPHOMN DHEPreTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MeTobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAIbHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[Tpencrasnenue o CtannapTHON
Mozenu. KBapk-rirooHHas Mozenb

aZIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lacO8asSb

117

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBo pusnueckoit

KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

DTanel PasBUTHUA aCTPOHOMHU.

but6mmorekxa [IOK




3HaueHHe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PH3UKH IS
00BSICHEHUS PUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONITHYECKUE
120 TEIECKOIIBI, PAIHOTEIECKOIEI bubmorexa LIOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(hepHass aCTpOHOMHMS
Bup 3sésnnoro neda. Co3sesnus,
121 SIpKHE 3BE3bI, INTAHETHI, X BUIUMOE bubnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Coinneuynas cucrtema. CoJHIIE.
122 CosHeyHas aKTUBHOCTE. MICTOUYHUK bubnnorexa [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
bubmmoreka IIOK
123 XapakTepUCTUKHU. [lnarpamMmma
" . " https://m.edsoo.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOH MOCIEN0BATEILHOCTH bubnmorexa OK
https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABICHUS O bubnmnoreka [HOK
MIPOUCXOKIEHUH U 3BoTounK ConHIa https://m.edsoo.ru/d09da494
U 3BE31. OTallbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama ['anakTuka.
126 Tune! ramaktuk. YEpHbBIE ILIPHI B bubmmorexa TIOK
- ep P https://m.edsoo.ru/7cd10a0a
s/ipax rajJakTUK
127 Bcenennas. Pacuupenne BeenenHol. bu6muoreka [JOK

3akoH Xab6mna. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBA. PenmnkToBoe N3JIYyUYCHUC

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl aCTPOHOMUU 1

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

134

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO ITI0JIS
MMOCTOSIHHBIX MarHUTOB' MJIK
"NccneqoBaHue CBOWCTB
dbeppoMarseTuKoB" uiIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue cuibsl Ammiepa" wimn
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBl TOKA'" MU
"OrnpeseneHre MarHUTHONW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

AJIEKTPOMArHUTHOW MHAYKIMU" UK 1
"OnpeneneHre HHIYKIIMY BUXPEBOTO
MarHuTHOTO nosus"

Pu3nYeCKUuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS

camouHaykiuu" mwin "COopka Moienn
3JIEKTPOMAarHUTHOTrO reHeparopa’

Pu3n4eCcKuil IPAKTUKYM 110 TEME 1

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nunorexa LIOK
https://m.edsoo.ru/fcac91e9

https://m.edsoo.ru/c36658da

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

bubnunorexa LIOK




135

136

137

138

139

140

"N3mepenue neproja CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOIro ToKa
4yepes MocaeI0BaTeNIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyUIKy U pe3uctop"”
nn "UccnenoBanue paboTh
HCTOYHUKOB CBETA B LICIHU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpakKTUKYM 10 TeMe
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

Pu3n4ecKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaress IpeaoMIIeHUsS
crexna" win "l[lonydyenue
n300pakeHus B CUCTEME U3 TIIOCKOTO
3epKajia v JIMH3bI"

Du3nUeCcKUu IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BEIIeCTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSTHUS
paccenBaroMX JUH3"

Du3n4eCcKuil IPAKTUKYM I10 TEME
"Habmronenue nudpakuuu,

https://m.edsoo.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

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

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHIMH U TTOJIIPU3AIUN
ceera"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTull (110
dboTorpadusaM TPEKOB 3apSHKEHHBIX
YaCTHUIl B MArHUTHOM I10J1€)"

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenne noctosinHoi [lnanka Ha
OoCHOBe HccienoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTHU
CHJIBI TOKA YEPEe3 CBETOAHMO]T OT
HanpspkeHus"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3pexKEeHHOr0 aTOMAPHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMETpa"
i "M3yuenue nornomieHus 6eta-
4aCcTHI] aTIOMAHUEM"

Du3n4eCKU IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 ONTPEACIICHUS
MOJIOKEHHUSI HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

bubnuoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabebe

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3iusi CeBepHOro MoyIapus u
spkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTE!
1 3BE3/THBIX CKOTICHUN"

O00011eHNEe U cCUCTEMATU3ALIIS
3HaHui. Posb pU3MKKM U acCTpOHOMUH B

. N bub6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM U 3TUYECKO# chepax
JIeITCIIbHOCTH YEIOBEKA
O00011IeHNE U CUCTEMATH3AIMS
147 3HaHUH. Posib 1 MecTO QU3HKHU U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHON HAay4YHOH https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O00011IeHNE U CUCTEMATH3AIUS
3HaHu#. Posb pusnueckoit Teopun B
(dbopMUpOBaHUU TIPENICTABICHUIA O
148 du3nyecKoil KapTuHE MHpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
($u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O PUPOJIC
149 O06o0meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o00611eHNe U cUCTEeMaTU3ALUs bu6mmoteka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNe U CUCTEMATU3 AL but6mmorekxa [IOK
3HaHu# 1o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTHu3alus
N " bubnunorexa LIOK
152 3HaHui o Teme "CTaTruka TBEPI0TO

Teaa"

https://m.edsoo.ru/3ccad82e




O000111eHrEe U cCUCTEMATU3ALIIS

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011eHrEe U cCUCTEMATU3ALIIS
154 3HaHUH 110 TeMe "OCHOBEI bubmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNE U CHCTEMATH3AIUS
155 3HaHui 1Mo Teme "TepMoIMHaMUKa. Bubmorexa HOK
" https://m.edsoo.ru/c63f7¢10
TemnaoBble MaIIUHbI
O0001IeHTE U CHCTEMATH3 AU
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUS BemecTBa. Ma3oBble https://m.edsoo.ru/1d36b5b1
nepexomnl"
O0001IeHNE U CHCTEMATH3 AU
157 3HaHUN 110 TeMe "DIIEKTPUIECcKOoe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
moJie
O000I11IeHNE U CUCTEMATU3AIHS
158 3gaHui 110 Teme "I1oCTOsTHHBIHI Bubmuorexa LIOK
. " https://m.edsoo.ru/71453ee6
IIEKTPUICCKHUI TOK
O00011IeHNE U CUCTEMATH3AINS B LOK
N HOIHOoTEKA
159 3HaHMUU 110 TeMe "TOKHU B Pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3 AL but6mmoreka [IOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PeseprubrIit ypok. O6001IeHNE U
161 CHUCTEMAaTH3als 3HaHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKITHS
162 PesepBublit ypok. O0o0mIeHNE U bubmuoteka [IOK




CHCTEMATU3ALMS 3HAHUH 110 TEME
"Mexanudeckue Konedbanus"

PesepBHbIil ypok. O0001ICHNE 1

https://m.edsoo.ru/d6310bfd

. bubnuorexa [JOK
163 CHUCTEMaTU3alMs 3HaHUH 10 TEME
" " https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHUTHBIE KoJIeOaHUs
PesepBHeiit ypok. O600ICHHE U
164 CHCTEMAaTU3alMs 3HAHUH 110 TEMe bubnunoreka LIOK
"MeXxaHMYEeCKHE U DJIEKTPOMArHuTHbIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHrlil ypok. O0001IEHIE U
165 CI/ICTIG):MaTI/ISZII;I/Iﬂ 3HAHUH 110 TEME Bubmorexa [IOK
" " https://m.edsoo.ru/52ad1603
Onruka
PesepBHrlil ypok. O0001IEHIE U
P P . bubnuoreka [{OK
166 CUCTEMATHU3AaINA 3HAHUH 10 TEME
" " https://m.edsoo.ru/Sbeclc65
OcHoBrl CTO
PesepBurblii ypok. O0001IEHIE U
167 CI/ICTIe)MaTI/I?»ZIl_:[)I/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
" N " https://m.edsoo.ru/f7¢59d38
KopryckynsipHO-BOJTHOBOM JTyain3m
PesepBurblii ypok. O0001IEHIE U
168 CI/ICTIe)MaTI/I?»ZIl_:[)I/I}I 3HAHUH 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/1f511654
du3uka aroma
Peseprubiil ypok. O600111eHIE U
CHCTEeMaTH3alus 3HaHUH 110 TeMe but6mmoreka [IOK
169 "
®du3uKa aTOMHOTO s/1pa U https://m.edsoo.ru/905c¢5ce(
3JIeMEeHTapHbIX YyacTul'"
PesepBurrii ypok. O000111€HIE U
P P N bubnuotexa [JOK
170 CHUCTEMaTH3alus 3HAaHUH 110 TEME

"OnemeHThl acTpOPU3UKH"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» duszuka. Mexanuka; yriayonenHoe ooyuenue 10 kimace/ Mskumes I'.41.,
CunsikoB A.3. OO0I11eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» ®usuka. MonekymnspHas ¢usuka. Tepmonunamuka; yriayonennoe ooyyenue 10
kiacc/ Msikuies .., CunasikoB A.3. OO011ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «JIPODA»; Akninonepnoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1) I'.4. Msaxkumes, b.b. byxoBues, H.H. Cotckuii «®u3uka 10 kiacc: yaueOHUK
JUTst 0011Ie00pa30BaTENbHBIX YUPEKIACHHM: 0a30BbINA U TPOPHUIBHBINA YPOBHIY,
«IIpocsemenuey, 2020

2) «®u3uka 11 kimacc: yueOHUK 11 00111e00pa30BaTEIbHBIX YUPEKICHUMN:
0a30BbI U NpodUIb-HBIN ypoBHUY, «[Ipo-cBemenue», 2020.3) dusuka.
OnekrpoanHamuka (mpoduiibHblil ypoBeHb) 10-11 ki1 [IpodunbHbIi ypOBEHb:
yue0. 17151 oomeoOpasonar. yupexaenuit / I'.5. Maxumes, A.3. Cunsikos, b.A.
Cmob6onckoB. — 10-e u3n., crepeotun. — M.: JIpoda, 2010. — 476, [4]c. : u.

4) ®uzuka. Konebanust v Bonusbl. 11 kit [IpodgunbHbI ypoBeHb: yueo. s

obmreo0Opasosar. yupe-xaenuii / ['.5. Mskumes, A.3. CuHAKOB. — 9-€ U3,



crepeotutt. — M.: llpoda, 2010. — 287, [1]c. : um.

5) ®uzuka. Ontuka. KBantosas ¢uzuka. 11 k. [IpodunsHelil ypoBeHb: yueo.
1151 o01eoopazosar. yupexaenuit / I'.A. Mskumes, A.3. CuHIKOB. — 9-¢ u3.,
crepeotun. — M.: Jlpoda, 2011. — 462, [2]c. : ui.

6) EnoxoBrny A.C. CripaBoYHMK 1O (PU3HMKE U TEXHUKE. YUeOHOE Mocodue st
yuammxcs. M. IIpocsemenue, 2010

7) 'eanenmreiin JI.O., Kupuk JILA., I'ensdrat .M., Henames W.10., «duznka
11 k. 3agagyHuky

8) PeimkeBuu A.Il. COopuuk 3amay o pusuke. 9-11 k. M.: IIpocsemienue,
2011.

9) Coophuuk 3amau no ¢uszuke: Ayt 10-11 k. o6oOpazoBat. yupexe Hui /

Cocr. I'.H. Crenanosa. — 9-e u3g. M.: [Ipocsemienne, 2013. — 288 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6mmoreka [{OK https://m.edsoo.ru
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