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IMNOACHHUTEJIBHAA 3AIINCKA

[Iporpamma 10 @Qu3uke Ha YypOBHE cpeAaHero oomero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHHH U TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS
OCHOBHOHM o00Opa3oBareiabHON Mporpammsel, npeactaBieHHsix B ®I'OC COO, a
Takke ¢ ydérom denepaibHoi pabodeil mporpamMMbl BocnuTanus W KoHuenuun
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUSAX
Poccuiickoit ~ ®deneparnuu,  pealu3ylOIMMX  OCHOBHbIE  00pa3oBaTelibHbBIC
IPOrPaAMMBI.

[Tporpamma 1o ¢uzuke onpeaenseT 00a3aTeNbHOE NPEIMETHOE COIEPKAHNUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO TMOCIE0BATEIbHOCTh U3YUEHHUS TEM U Pa3/IesioB
y4eOHOTO MpeaMera ¢ y4€TOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKKM y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0ydYaromuxcs.
[Iporpamma mno ¢usuke Aa€r MOpeacTaBlIE€HUE O LENAX, COAEpKaHUH, OoOIen
CTpaTerud OOy4YeHHs, BOCIHMTAHUS U Pa3BUTHUS OOYYAIOUIUXCA CPEACTBAMHU
ydeOHoro npeamera « Pu3nkay Ha yriryoJIEHHOM ypOBHE.

N3yuenne kypca (Qui3Mkyd yriyOJEHHOTO YPOBHS IMO3BOJISIET pPEaM30BaTh
3a/1a4yi MPO(PECCUOHATILHON OpPHEHTALIMM, HAIPABICHO HA CO3/JIaHHUE YCIOBUM IS
NPOSBIICHUS] CBOUMX MHTEJUIEKTYyaJbHBIX M TBOPUYECKHX CIHOCOOHOCTEM KaxKIIbIM
O0y4arommmcsi, KOTOpble HEOOXOAWMBI Uil TMPOJOJDKEHUS OOpa3oBaHMs B
OpraHu3anuax NpodecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBHOCTSIM.

B nporpaMmme mno (Qu3MKe ONpenensioTcs IUIAaHUPYEMbIE pPE3yJIbTaThl
OCBOEHHS Kypca (PU3UKU Ha YPOBHE CpEIHEro 001ero oopa3oBaHus: JMUHOCTHEIE,
METanpeJMeTHbIe, TNpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METOJ/IOJIOTHYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBaHWM K JHUYHOCTHBIM,
METanpeJMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCs, OCBOMBIIMX
nporpaMmy 1o (U3MKE Ha YypOBHE CpeAHEero oO0mero oOpa3oBaHus Ha
yrayOnEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/I€ATEIbHOCTHBINA MOIXO/I.

[Iporpamma no pusuke BKIIOYAET:

IUTAaHUpPYEMbIE pe3yJIbTaThl OCBOCHUSI Kypca (QU3MKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TPEJAMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

coJiepkaHue yueoHoro npeamera «Pusuka» 1o rojgam 00yyeHusl.

[Iporpamma 1o (Qu3MKe WMeEET NPHUMEPHBIH XapakTep U MOXKET OBITh
WCIOJIb30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOMX pab0OUUX MPOTPAMM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUYHUTENEH U
NPENOCTaBISET BO3MOXHOCTH [UIsl peaju3allid  Pa3Iu4YHbIX METOJUYECKHUX
NOJXO/J0B K NPENOoJaBaHUI0 (U3UMKH HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
COXpaHeHUs 00s3aTEIBHON YaCTH COJIEP KAHMS Kypca.



dusznka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHu# 00 okpy»karoeM mupe. LIKoapHBIN Kype GU3UKH — CHCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
dbusmueckoit reorpadueld u acTpoHoMuen. lcmomp3oBaHWE W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHWM OMNpEeNeNno XapakTep M OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEpPreTUKH, TPAHCIOpPTa, OCBOCHMUS
KOCMOCa, TMOJIYYeHHs] HOBBIX MAaTe€pUajoB C 3aJlaHHbIMU cBoWcTBamu. M3ydyeHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE ECTECTBEHHO-HAYyYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBAHUE YMEHHM MPUMEHSITh HAay4HBIN
METO/] TO3HAHUS MTPH BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUMA.

B ocHOBY Kypca (pu3MKH Ha ypOBHE CPEIHETO 00IIero 00pa30BaHus MOJI0KEH
psia UIel, KOTOPbIE MOKHO paccMaTpUBaTh Kak MPUHIHUIIBI €r0 TOCTPOESHUSI.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3/esioB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (HU3UKA
oOBeAMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
(dbopMHpoOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEUIECTBE U
oJIe.

Hoea cymanumapusayuu. EE peamusanus NPEANosiaracT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIMANa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3MKkM Cc pa3BuUTMEM OOIIECTBA, a TakKXke C MHPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMU U 3KOJIOTHYECKUMU MPOOIEMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc ¢duzuku yriyOoaEHHOTO ypOBHS
IIPEANoaraeT 3HakOMCTBO € IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTUYECKUX
NPWIOKEHUN W3YYEHHBIX Teopuil M 3akoHOB. [lpum »TOM paccMaTpuBarOTCs Ha
YpPOBHE OOIIMX MPEACTABICHUM M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peansyercs IOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHUS
npo0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMbl O (PU3UKE JOKHO OBITH IOCTPOEHO Ha
NPUHLIMIIAX CUCTEMHO-JIEATENBHOCTHOrO noaxona. s ¢pu3uku peanusanust 3TUX
NPUHIIMIIOB 0a3UpyeTcsl Ha UCMOIb30BAHUM CAMOCTOSTENBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyolero ¢akropa ydeOHoro mporecca. [ns yrimyOGiaéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOIO YYEHHYECKOrO0 JKCIIEPUMEHTA,



BKJIIOUAIONIETO (DPOHTAJIbHBIE YYCHHYECKHWE OMNBITHI NPH HM3yYEHUU HOBOTO
MaTtepuaia, 1abopaTopHbie padOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuud (GU3MYECKOro IMpakTuKyma. B mepBom ciydae
npakTUKyM npoBoauTtcs aubo B koHue 10 u 11 kmaccos, 1100 mociie nepBoro u
BTOPOr0 TOJIYTOJUMH B KaXJIOM M3 3THUX KjiaccoB. Bropoil cmoco6 — 3T0
UHTErpanus paboT MpakTUKymMa B CHUCTEMY JIaDOpaTOpPHBIX padoOT, KOTOpbIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MPAKTUKyMa MTOHUMAETCs] CAMOCTOSITEIbHOE HCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PyKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIAaroBO MHCTPYKIHUU.

B nporpamme 1o @u3MKe cHUCTEMa YYEHUYECKOIO SKCIEPUMEHTA,
7ab0opaTOpHBIX pabOT M MpaKTUKyMa MpPEACTaBlieHa €IUHBIM TepedHeM. Bwioop
TEMATHUKU U1 3TUX BUAOB YUYEHHYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCS
y4aCTHUKaMU 00pa30oBaTEIBHOTO MpoIlecca UCXO/Is1 U3 0COOEHHOCTEH TOYPOUYHOTO
IUTAHUPOBAHUSI W OCHalleHusi kabuHeta (usuku. I[Ipu sTomM obecneunBaeTcs
OBIIAJICHHE OOYyYarOIMIMMHUCA YMEHUSMU TPOBOAUTH TMPSIMbIE U KOCBEHHBIC
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIUYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAeNseTcs pEUIeHUI0 pacy€THBIX M KaueCTBEHHBIX
3amay. [Ipu 3TOM A pacu€THBIX 3a/ay MPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO
3aJJaHHON U HESIBHO 3a/IaHHOM (PU3MYECKOW MOJENbIO, MO3BOJISIOIINE TPUMEHSITh
U3y4YEHHbIE 3aKOHBbl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszjena Kypca, Tak U
UHTErpUpys MPUMEHEHUE 3HAHUM U3 pa3HbIX pa3jiesioB. [ KayecTBEHHBIX 3a/1a4
IPUOPUTETOM SABIISIIOTCS 3aJaHUsl Ha OObBICHEHUE/TIpeJCKa3aHhe MPOTEKaHUs
(u3HYeCcKUX SBJICHUHN U MPOILECCOB B OKPYKArOUIEH *KU3HU, TpeOyromue BbiOOpa
buznyecKoil MOAENH ISl CUTYallul MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PIOC COO k wmarepuanibHO-
TEXHUYECKOMY OOECIEUeHHIO yueOHOTo mpoliecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHSI Ha YPOBHE CpeIHEro 00IIero 00pa3oBaHus JOJKEH U3YUYaThCs B YCIOBUAX
npeaMeTHOro kaOuHera. B kaOuHeTe (QU3MKM JOKHO OBITH HEOOXOJIHMMOE
nabopaTtopHoe O0OpYyIOBaHUE MJSl BBHIMOJIHEHHUS YKa3aHHBIX B MpOrpamme I0
bu3NKe YYEHUYECKUX ONBITOB, JTAOOPATOPHBIX PAbOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JlemoHCcTpanimoHHoe o0opyaoBaHuE (HOPMUPYETCS B COOTBETCTBUHM C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHeYMBAET IOCTAHOBKY
NEPEYUCIEHHBIX B TporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpAalMid s
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHMW ¥  MPOIECCOB, OMIUPHUECKUX U
(dyHIIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIsi YUYEHHUECKHUX MPAKTUUYECKUX padoT
dopMupyeTcss B BHIIE TEMaTHYECKHX KOMILJIEKTOB M 0OecredyuBaeTcs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydYalmmuXcs. TeMaTHYeCKHe KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHMS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJI€ HU(POBBIX JabopaTopuil.

OCHOBHBIMM LIEJIAMH U3y4€HUsI PU3UKHU B 00LIEM 00pPa30BaHUU SBIISIFOTCS:

dbopMHupoOBaHWE WHTEpPECa H CTPEMJICHUS OOYYaromMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE WX HUHTCIUICKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BHUTHE TPEACTABICHUA O HAyYHOM METOJE IMO3HAHHMS W (POPMHUPOBAHHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa U3y4UeHHUS OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DMU3HUKU;

dbopMHpoBaHrE YMEHUN OOBSCHATH SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHMHA W HaYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHWE TPEACTABICHUA O poNH (PU3UKH I Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX cdepax Oymyiein
npoeCCUOHAILHON  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJATOTOBKA K
TanbHEHIIeMy 00yYCHHUIO B 3TOM HAIPaBIICHUH.

JlocTrkeHre 3TUX leleld 00ecreynuBaeTCsl PelIeHuEM CIEAyIOMUX 3a/1ad B
Iporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero o0pa3oBaHMs:

NpUOOpPETEeHNE CUCTEMBbI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHAX,  BKIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DHU3HUKY,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PU3HUKY W DJIEMEHTHI aCTPO(PU3HUKHY;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TCOPETUICCKUE 3HAHUS JJIT O0BSICHCHHUS
bu3nUecKuX SIBICHUN B MPUPOJE W JUIS TPUHATHS TPAKTUYCCKUX PEIICHUN B
IMOBCEJIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHMS Pa3IuYHBIX 3aJa4 C SBHO 3aJaHHOU
dbu3nyecKkoil MOJENbIO, 3a/lad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIILHOE CO3/JIaHUE
dbu3nueckoil MoOJenH, aaeKBaTHOW YCJIOBHSM 3aJadd, B TOM 4YHCJE 3a1ad
WHKEHEPHOTO XapaKTepa;

NMOHMMaHUuEe (U3HYECKUX OCHOB M TPUHIIMIIOB JCHCTBUS TEXHUYCCKUX
YCTPONCTB U TEXHOJOTHYECKHUX MTPOIIECCOB, UX BIMSHUS Ha OKPYXKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIbHOTO IIJIAHUPOBAHUS U TIPOBEACHUS
bU3HYEeCKUX OKCIEPUMEHTOB, aHaIW3a W HHTEPHpeTanuu  WHOOpMAaIIH,
OTIPEJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

CO3JIJaHUE YCJIOBUW ISl Pa3BUTHUS YMEHHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JEATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpohecCHOHATHHOU ACSITEIIBHOCTH, CBI3aHHON
¢ (pU3HUKOA.

B cootrBerctBun ¢ TpeboBanusmu DGI'OC COO yriyOnéHHBIN YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3nka» Ha YPOBHE CPEAHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUIMMUCS, IUIAHUPYIOIIMMU TPOJOHKEHHE
00pa30BaHUs M0 CTIEHUATBHOCTAM (U3UKO-TEXHUYECKOTO MPOQPHIIS.

Ha u3ydenne ¢husuku (yriyOnEHHBIA YPOBEHB) HA YPOBHE CPEIHETO OOIIETo
obOpazoBanus oroautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJACIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE IMepeyeHb JTa0opaTOpPHBIX M
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BBIOOP
poBeNeHUsT JTa0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHIUBHUIYaIbHBIX
O0COOCHHOCTEH 00yJaroNuXCHl.



COJEPXAHME OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTO] MO3HAHUS NPUPOIBI.

®duszrka — pyHIaMeHTalbHag HayKa o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/IbI UCCIICIOBaHUS (DU3NUECKUX SIBJICHUM.

OKCIEpUMEHT U TEOpusl B Mpollecce MO3HaHusi nmpuponbl. Habmionenue u
HKCIIEPUMEHT B (DPHU3UKE.

CrocoObl m3MepeHusi (U3MUECKUX BEJIMYMH (AHAJOTOBbIE U LU(POBBIC
U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3MYECKUX  BeIWYUH  (aOcomoTHas W
OTHOCHUTEIIbHASA).

MonenupoBanue (GU3NYECKUX SBICHUN W MPOILECCOB (MaTepuaibHasi TOYKA,
abCoIOTHO TBEPAOE TENO, HaealibHas >KUJIKOCTb, HJI€ATbHBINM Ta3, TOUYECUHBIN
3apsn). ['unoreza. dusnyeckuii 3aKOH, TPaHUIIBI €r0 MPUMEHUMOCTH. Pu3nueckas
TEOpHUsl.

Ponp 1 mecTto ¢uszuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHUpa, B IPAKTUUECKON JEATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenue cwibl TOKa W HANPSOKEHUS B MU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudpoBoi aboparopueit mo ¢uszuke. [Ipumepsl n3mepeHus
(bu3HYeCKUX BEIMYUH TIPU MOMOIIM KOMIIBIOTEPHBIX JATUUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanuueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Panuyc-BekTop MaTepuaabHOM TOYKHU, €r0 MPOCKIMH Ha OCH CHUCTEMBI
KoopauHar. Tpaexropus.

[lepemernienne, CKOpOCTh (CpenHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUaJbHOM TOYKHM, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJUHEHHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUATbHON TOYKH OT BPEMEHHU U UX
rpaduKy.

CBoOonHoe majneHue. YckopeHue cBoOOAHOro majeHus. JIBuxkeHue Tena,
OpOIIEHHOTO TIOJ] YIVIOM K TOPHU30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOpPEHUSI MaTePUaTbHON TOUKHU OT BPEMEHHU U UX TPaUKH.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHWE  MaTepUallbHOM  TOYKH 11O
OKPYXKHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmom m vacrtora oOparieHwus.
[lenTpocTpemuTenbHOE (HOPMaAIbHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUATbHOU TOUYKH.

TexHuueckue yCTPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JNBWKCHUE CHApsIOB, LENHbIE, M[IECTEpPEHYATHIE W PEMEHHBIE IIEPENAYH,
CKOPOCTHBIE TU(DTHI.

JHemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

Cnoco0blI Hccien0BaHus JBUKECHUIA.

Wnmroctpanyst npeneabHoro nepexoia 1 U3MEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAaHUEM MEXaHU3MOB.

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

HabGmronenne ABMKEHHS Tena, OpPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hamnpagiienne CKOpOCTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHuEe YIIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABMXKEHUS OJHOTO M TOTO XK€
T€JIa B PA3HBIX CHCTEMaX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yueHrie HEPaBHOMEPHOTO ABUKEHHUS C LEIbIO ONpPEIEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne ycKopeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKECHHUH
10 HAKJIOHHOM TUIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBUKCHUH.

N3mepenne  yCKOpEHHs CBOOOTHOTO MaJICHUS (PEKOMEHI0BAaHO
UCIIOJIb30BaHue U POBOIL TabopaTopun).

W3yuenue nBWKEHHS Tenla, OpOIIEHHOTO TOpu3oHTaiIbHO. IIpoBepka
TUIIOTE3bl O MPAMOM NPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO
NoJIETa U HAYAJIBHOM CKOPOCTBIO TENA.

N3yueHne IBHKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM 10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuojia OOpalieHus: KOHMYECKOro MasTHHKA
OT €r0 IapameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanshbeie cucteMsl oTcuéra. IlpmHnmn
oTHOocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpEIEICHUE,
MIPUMEDBHI).

Macca tena. Cuna. [IpuHIun cynepno3uiuu Cull.

Bropoii 3akoH HproTOHa 111 MaTepuaibHON TOYKH.

Tperuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUMOHHOW H
WHEPTHOM MacCBhl.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO MAJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTBbIO IUIAHETBI M OT Treorpaduueckoil mupotTel. [[BukeHue
HEOECHBIX TeJ U X CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuxKyiierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHHUsSI CKOJBXKEHHUS W CUJia TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS TNPU JBUKEHUU Tela B
KUJKOCTH WJIN rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHS.

Hanenue. I'mapocratudeckoe nasienue. Cuna Apxumena.

TexHu4yeckrue yCTpPOMCTBA M TEXHOJOTHYECKUE NPOLECCHI: MOAIIMITHUKH,
JBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmonenue aBukeHUs Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMaX
OTCY€Ta.

[IprHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WIM ILIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAILHON CUCTEMBI OTCUETA.

CpaBHEHHE  paBHOJECHCTBYIOIIEH  MPUIIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €0 YCKOPEHUE B MHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHJI, BOSHUKAKOLIUX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

W3mepenne Macc 1o B3auMOIEVCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U NTAJICHUH.

[leHTpoOexKHBIE MEXAHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmuKym.

N3mepenne paBHOAECUCTBYIONIEH CHUJI IPU ABUKEHUHU OpyCKa MO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCUMOCTH BpPEMEHM JBUXKEHUS Opycka IO
HAKJIOHHOM IJTIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MACCHI.



HccnenoBanre 3aBUCUMOCTU CWJI YNPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepes
NErKkuii OJIOK.

N3mepenue koddduiirieHTa TpeHUsl MO BEIWYUHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

HccnenoBanne nBUxkeHUs OpycKa MO HAKJIOHHOM IJIOCKOCTU C NMEPEMEHHBIM
KOd(ppULIMEHTOM TpEHHUSI.

N3yueHne NBUXKEHUS Ipy3a Ha BaJIy C TPECHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTelIbHOE ABUYKEHHE
TBEpIOro Teina. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauieHud. [lnedo cuibl.
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEpHoMy Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBecHsI TBEPAOTO Tea.

YcroitunBoe, HeyCcTOMUYMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHnuecknue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECChl: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre YCIOBHI paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpalleHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACYET CHII yIPYTOCTH.

N3yueHne ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMAb OMOPHI.

Tema 4. 3akonwvl coxpanenus @ mexaHuke.

Nmnynbsc MaTepruanbHON TOYKH, CUCTEMBI MAaTEPUAJIBHBIX TOUYEK. L{eHTp Macc
CHUCTEMBbI MaTepUAIIbHBIX TOUCK. Teopema o JIBHKEHUU IIEHTPa Macc.

NMiynibe CUITbl M UBMEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE IBHKEHUE.

MoMeHT ummysbca MaTtepualibHOW ToukH. [IpejcTaBieHne o COXpaHEHUH
MOMEHTa UMITYJIbCa B IEHTPATbHBIX MOJISX.

PaGota cuibsl Ha MajnoM W Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
NpeACTaBICHUE PAOOThI CHUIIBI.

MOIIIHOCTD CHIIBL.

Kunetnueckass sHeprusi MarepuajbHOW TOYkH. TeopemMa 00 H3MEHEHUH
KMHETHUYECKOW SHEPTUU MATEPUATbHON TOYKH.



[loTeHunanbHble W HENOTEHUUANbHbIC CWIbL. lloTeHUManbHas >HEprus.
[ToTennuanpHas sHEprust ynpyro neGopMUpOBaHHOW NpPYXuHBL [loTeHIManbHas
DHEPIUs TeJla B OJHOPOJHOM I'paBUTAUMOHHOM moje. [loreHnumanbHas sHeprus
TeJa B TPAaBUTALIMOHHOM T10JI€ OJIHOPOJHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMHUYECKasA CKOPOCTb.

CBs3b  pabOTHl HEMOTEHIMATBHBIX CHJI C H3MEHEHHEM MEXaHUYEeCKOU
SHEPTUU CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHne bepHymm i1 WACATBbHOM XKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPAHEHHUS] MEXaHUYECKON IHEPTUMU.

TexHnueckne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKECHUE PAKET,
BOJAOMET, KOMEpP, NPYKUHHBIA MHUCTOJNET, THPOCKOM, (QUTypHOE KaTaHHE Ha
KOHbBKaXx.

emoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

N3mepeHre MOITHOCTHU CUJIBL.

W3MeHeHune 3Hepruu Tela Mpu COBEPLIEHUU PAOOTHI.

B3auMmHbIe IpeBpalieHUs] KUHETUYECKOM W NOTEHLUAIBbHOW SHEPrUil IpU
JICVUCTBUM HA TEJIO CUJIBI TSXKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTruM Mpu CBOOOIHOM MaJCHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nMimyiibea Teia o TOpMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIa C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOICICTBUH.

N3MepeHne KNHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Y TH.

CpaBHEHHE U3MEHEHUS! TOTEHIMATILHON HEPTUU MPYKUHBI ¢ pabOTON CHUJIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPH JABIKCHHH Tella MO0 HAKIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexky/sipuast Gu3nka 1 TePMOJIMHAMUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHbBIEC TOJOXKEHUSI MOJIEKYIsipHO-KUHEeTHUYeckor Teopun (MKT), wux
onbiTHOe oOocHOoBanue. Jluddysus. bpoyHoBckoe nBmkeHHE. XapakTep
JBWKEHUST M B3aMMOJIECHCTBUS 4YaCTHUI BellecTBa. MoAenu CTPOEHUS Ta3oB,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE 3THX



mozeneid. Macca u  pasmepsl Mosekyn (atomoB). KosmyecTBo BemiecTsa.
[Toctosinaast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. lllkana
temneparyp Llenbcus.

Mopenb UeanpHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasa ABHKYTCSl XaOTUYECKHU U HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

['a3zoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneitpona. AOcooTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omporneccsl B
UJeaIbHOM Tra3e ¢ IIOCTOSIHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTAaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MeXIy JaBJIE€HUEM M CpPeAHEH  KUHETUYECKOW  HBHeprueiu
MOCTYNATEIbHOTO TEIJIOBOTO JABUKEHUS MOJEKYJ HACAIbHOr0 rasa (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KMHETUUECKON TEOPUH HI€aTLHOTO T'a3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETHYECKOW SHEPTUEN MTOCTYIATEIBHOTO TEMJIOBOIO ABMKECHUS €€ YaCTHIL.

TexHnuecknue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUasoB.

Jemoncmpayuu.

Monenu 1BUAKEHHS YaCTHIl BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuckio peaqbHOro OpOyHOBCKOTO TBUKECHHUSL.

Juddys3us xuakocTei.

Mogens onbita IlTepHa.

[IpuTsykeHrE MOJIEKY!I.

Mopenu KpucTaqIM4ecKuX pereTok.

HaGnronenue u ucciieqoBaHue N30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanne Tmpolecca YCTAaHOBIEHMS TEIUIOBOTO PABHOBECUS MPH
TEMI000MEHE MEXKTY TOpSUYEil U XOJIOIHOM BOJOMA.

W3yyeHne H30TEpMUYECKOro mpouecca (PeKOMEHIAOBAHO HCIOJIb30BAHUE
1idpoBoii 1abopaTopun).

N3ydeHne n30XOpHOro mporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennogvie mauiunbl.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM JIs
TePMOJMHAMHUYECKON cUCTeMbl. BHelHue n BHyTpeHHue napamerpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMBbl KaK CPEJIHME 3HAYCHUsI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHamMuku. (CamMOnpOW3BOJIBHAs — peEJIaKCallUs
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopnens wnaeanbHOro rasza B TEPMOIAMHAMUKE — CHUCTEMa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaK€HUE JJII BHYTPEHHEN SHEPIUU.
VYcnoBrsi MPUMEHUMOCTH 3TOM MOJEININ: HHU3KAs KOHUEHTpALWs 4acTHUL, BBICOKHE
TEMIIEPATYpbl. BeIpaxkeHue Uil BHYTPEHHEW dHEPTUH OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBazucratnyeckne U HeCTaTUIECKUE ITPOLIECCHI.

DneMeHTapHas paboTa B TepMoJuHaMuKe. Boruucienne paboTel o rpaduky
npouecca Ha pV-auarpaMmme.

Teronepenaya  kak  crnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEPIruu
TEPMOAMHAMMYECKON  cucTeMbl 6e3  coBepuieHuss paborel. KonBekuus,
TEIIONPOBOJIHOCTD, U3IIy4YEHHUE.

KonmnuectBo Ttemnorel. Tenno€éMkocTh Tenma. YAenbHas W MOJISIpHAs
TEINTIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TEmioTa CropaHus
toruBa. Pacuér kommuecTBa TEIIOTHI nIpu Temionepeaade. Ilonstue o0
anrabaTHOM Ipolecce.

[lepBblli 3aKOH TepMOAMHAMUKU. BHyTpenHss »sHeprus. KomnuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJNHAMHYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKH [UJI1 PABHOBECHBIX IIPOLECCOB: YEpe3
3aIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI IPOXOJUT
eAMHCTBEHHAs aguadarta. AOCONIOTHAS TeMIepaTypa.

Bropoii 3aKOH TEpPMOJMHAMHUKHM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOJKHO IIepeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K Oojiee HarpeTtomy 6e3
komneHcanuu (Knaysuyc). HeoOpatumocTs NprpOHBIX MPOILECCOB.

[TpuHumme! gectBus TernoBbix MamuH. KITJI.

MakcumansHoe 3Hauenue KII/. Hukn Kapno.

OKOJIOTUYECKUE ACTIEKTHI MCITOJIB30BAHUS TEIUIOBBIX ABUTaTenel. TemnoBoe
3arpsI3HEHNUE OKPYKAIOIIEH CPEBI.

TexHUYecKHe YCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJOAWIBHUK,
KOHJUIIMOHEp, AMU3ENIbHBIA U KapOIOpAaTOpHBIA ABUTaTeNld, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUs «TEIJIOBBIX» OTXOJOB C
MCIOJIb30BAaHUEM TEIJIOBOT0 HACOCA, yTHIIM3ALUsl OMOOPTaHUYECKOTO TOIJIMBA JJIs
BBIPAOOTKH «TEIUIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenune temneparypsl Mpu ainadaTUYECKOM PACIIUPEHUH.

Bo3aymHoe orauso.

CpaBHEHUE yIENbHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanne annabaTHOTO Iporiecca.

KoMmnbroTepHble MOJIENHN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanne anunabaTHOro Imporiecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEeMIIEPATYPhbl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Pazoevie nepexoowvl.

[TapooOpazoBanue u KoHjaeHcaius. McmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUSI.

HacpllieHHble W HEHachlllleHHble Tmapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTHU W JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPbl, UX HE3aBUCHUMOCTH
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpuctauioB. I[lmaBneHne W Kpuctainuzauus. YJelbHas TEIUIoTa ILJIaBJICHUS.
CyOnumarnus.

Jedopmanmu TBEpOTO TeMa. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue KUIAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuupeHue. AHrapMOHHU3M TEIIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEPTUN B (PA30BBIX MEPEXOIaX.

VYpaBHeHue TeroBoro 0ansaHca.

[ToBepxHocTHOE HaTsKeHHE. KonPuIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnspusie saBiaeHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckne yCTpOWCTBA U  TEXHOJOTHMYECKHE MPOLECCHL:  KUIKHE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

JHemoncmpayuu.

TerioBoe pacimmupeHue.

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenune. Kunenue npu noHM>KEHHOM JIaBJICHUM.

N3MepeHune Cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanunnsipusle siBIeHuUs.

Monaenn HeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepEeHHUs BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmanuii.

Habnronenune manbix nedopmanmii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS KUJIKOCTEM.

N3mepenne yaenbHOM TEIJIOTHI TUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIIIEHHBIX NIAPOB.

W3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa W OIIGHKa MacChl MapoB B
IIOMEILICHUH.

N3mepenue ko puimenTa NoOBEpXHOCTHOTO HATSHKEHMUS.

N3mepenune moaynst FOHra.

HccnenoBanre 3aBUCUMOCTH  Jedopmaluud  pe3HuHOBOro obpasma  OoT
MIPUIIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiekTpoauHaMMKA.

Tema 1. dnekmpuueckoe noe.

OneKkTpu3aums Ten U €€ MPOSBICHUS. JJNEKTpUYECKUM 3apsan. JlBa Buna
INEKTPUYECKUX 3apsiaoB. [IpOBONHWKHM, MOUANEKTPUKM U MHOJYNPOBOJHUKH.
DNeMeHTapHbId BJIEKTPUUYECKUM 3apsan. 3aKOH COXPAHEHUS! JIIEKTPUUYECKOIO
3apsija.

B3anmoperictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

DinekTpruueckoe nojue. Ero neicTeue Ha 3JIeKTPUUECKUE 3aPsiIblL.

Hanpsok€aHocts  anektpuueckoro  moisist.  [lpoOnsiit  3apsa. Jlunuwm
HaANpPsHKEHHOCTH AEKTPUYECKOro nojs. OAHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHMaNBbHOCTD 3JIEKTPOCTATUYECKOTO MOJisg. Pa3HOCTh MOTEHUMAIIOB U
HanpsbkeHue. [loTeHnumanbHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIsA. CBA3b HANPSKEHHOCTH TOJISA U PA3HOCTH
MOTEHUIUAJIOB MJI1 DJIEKTPOCTATUYECKOTO0 ToJisl (KaKk OJHOPOJHOTO, TaK U
HEOJAHOPOJHOTO).

[TpuHIUIT CYyTIEPIIO3UIIUHN FTIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspbkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOTo mo o0béMy miapa. [loje paBHOMEpPHO 3apsHKEHHOU
OECKOHEYHOM TIOCKOCTU. KapTuHbl JUHUNA HanpsKEHHOCTH JTHX MOJEH U
AKBUIIOTEHIUAbHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apsI/IOB.

JnsnexTpuku B AIEKTPOCTATUYECKOM noJIe. Jlnanexrprueckas
MIPOHUILIAEMOCTh BEIECTBA.



Konzencarop. DIEKTpPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIIOCKOTIO
KOH/JIEHCATOopa.

[TapannenbHOE coeMHEHUE KOHIeHCaTOpOB. [locnenoBarenbHOe COeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOr0 KOHAEHCaTopa.

JIBrKeHue 3apsKEHHOM YacTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHu4yeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: DIEKTPOCKOII,
AIIEKTPOMETp, DJIEKTPOCTaTHUECKas 3aluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOHJIeHCcaTophl, reneparop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpoctatudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUUECKOM MOJIE.

DnekTpocTaThyecKas 3anuTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IMMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAAH
MJIACTUH, PACCTOSHUS MEXIY HUMH U JUJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOTO OIS 3apsKEHHOTO KOHAEHCAaTopa.

3apszKa 1 pa3psiiKka KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

OneHka cui B3auMOJIENCTBHS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpalieHus SHEPTUH 3apsSHKEHHOTO KOHAEHCATOpa B SHEPTUIO
U3ITy4YEHHs CBETOIMOAA.

N3ydeHnne npoTekaHus TOKa B LIENHU, COACPKAILIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampspKEeHUST) npu
MOCJIEI0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHASHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosannwlil 31eKmpudecKuii mokx.

Cuia Toka. IlocTOSAHHBIN TOK.

VYcnoBus CynieCTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsokenue U u O/1C é.

3akoH Oma 11 y4acTKa LEeTH.

DneKTpruIecKoe COIPOTHBIICHHE. 3aBUCUMOCTh CONPOTHUBIICHUS
OJIHOPOJHOTO TMPOBOJHMKA OT €ro JJWHBI M IUIOIIAJA MONEPEYHOTO CEUCHHS.
VY enpHOE CONPOTHUBIIEHUE BELLIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJHUKOB.
Pacuét pa3BeTBn€HHbIX nekTpuueckux mneneit. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH /xoyns—Jlenna.

MOIIIHOCTE 3JIEKTPUYECKOrO TOKa. TersioBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

DOJIC um BHYTpEHHEE COIPOTHUBIICHHWE HWCTOYHMKA TOKa. 3akoH Owma g
MOJIHOM  (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ampikanue.

KonaeHcaTop B nenu nocTOSHHOIO TOKA.

TexHu4Yeckre yCTpOMCTBA W TEXHOJOTHMYECKHE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON IHEPTUU.

Hemoncmpayuu.

W3mepeHne cuiibl TOKA U HaIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HAIPSDKEHUS Ui pE3HCTOpa,
JIaMITbl HAKaJIMBaHUS U CBETOAMO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] HUUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IH TTOTIEPEYHOIO CEUYEHHS M MaTepHraa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT COITPOTHUBIICHUSI IIPHU MIOCTOSTHHOM
HaIPSKEHUH.

[Ipssimoe uzmepenne DJIC. KopoTkoe 3aMbIkaHNE ralbBAHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

CrniocoObl coeTMHEeHNsI HICTOYHUKOB Toka, D/[C GaTtapeil.

HccnenoBanre pa3sHOCTH MOTEHUIMATIOB MEXIY IMOJIFOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccenenoBanne CMENIAHHOTO COEUHEHHS PE3UCTOPOB.

N3mepeHne yaeIbHOI0 CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCHMOCTM CWJIBI TOKa OT HAOpPsDKEHHS JUIS  JIAMIIbI
HaKaJINBaHUS.

VYBenuuenue npejena u3MepeHust ammnepmeTpa (BoJIbTMETPA).

N3mepenne DJ1C 1 BHyTPEHHETO COPOTUBIIEHUS UCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC raapBaHHYECKOro 3JIEMEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMBIKAHHH.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXY MOJIIOCAMU MCTOYHHKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJE€3HOM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DnekTpuyeckas TMPOBOJUMOCTb  PAa3jIMYHBIX  BEIIECTB.  JIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHUBIICHHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIPOBOAUMOCTb.



DIIEKTpUYECKUH TOK B BaKyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoa. [onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUA TOK B JJIEKTPOJIMUTAX. DJIEKTPOJIUTHYECKA JUCCOLMALIMS.
DnekTponus. 3akoHbl Dapanes 11 AIEKTPOIIn3a.

DJleKTpuyuecKknii TOK B Ta3zax. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsia. Pa3nuyHbie TUIIBI CAMOCTOATENBHOTO paspsaaa. Monuus. [1na3ma.

TexHuyeckre ycCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHE: Tra3opas3psiaHbIe
JAMIIbI, SJIEKTPOHHO-JTydeBasi TpyOKa, IOJIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOp, (HOTOAMOJN, CBETOAWOJ, TallbBaHUKA, paQUHUPOBAHHUE MEJIH,
BBIIIJIABKA ATIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHUS.

Hemoncmpayuu.

3aBUCHUMOCTh COIPOTUBJICHUSI METAJIJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

3akoHsbI ekTposn3a Papazes.

HckpoBoli pa3psia 1 MPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSS IPOBOIUMOCTD THO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HaGmronenue snexrposusa.

N3mepenue 3apsaa OJHOBAIEHTHOIO HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBIICHUSI ~ TEPMOpPE3UCTOpa  OT
TeMIIEpaTyphl.

CHsiTHE BOJNBT-aMIEPHON XaPAKTEPUCTUKH THOJA.

Du3nyYecKnil MPAKTUKYM.

CriocoOb1 m3MepeHus (PU3NIECKUX BEIMYHMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIUYHH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKuX BEJIUYHMH, TMPOBEPKA MPEIJIOKEHHBIX TUNoTe3 (BBIOOp u3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pa3leliaXx «YUEHUYECKUW  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBS3H.

N3yuenne kypca Qusuku yriyOnénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTUuKH, OUOJIOTUH, XUMHUH, TeOTpapuu U TEXHOJIOTHHU.

Meosicnpedmemnole NOHAMUSA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nOo3HaHuA: SIBICHWE, HAy4YHBIA (pakT, TUmoTesa, (pu3mdeckas BEIWYWHA, 3aKOH,



TeOpusi, HaOIIOJICHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIeNb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOBast 1a00paTOPHS.

Mamemamuka: pelieHWEe CHUCTEMbl ypaBHeHMH. JIuHeiHas QyHKIuS,
napabona, runepoosna, ux rpapuku u cBoiicrBa. Tpuronomerpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl v UX MPOEKIIMHU HA OCH KOOPJIUHAT, CJI0KEHHUE BEKTOPOB.

buonozusa: mexanndeckoe JNBHKEHHUE B *KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPTaHM3MOB, TEIJIOBOE 3arps3HEHHE OKPYKAIOIIEH Cpebl,
yTUIU3alUsl OWOOPraHMYECKOTO TOIUIMBA JUISi BBIPAOOTKU «TEIUIOBOW» W
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKECHUE Y KAaTWJUISIPHBIC SIBJICHUS B IPUPO/IE,
AIEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYI,
MOJIb BEIIECTBa, MOJISIpHAsE Macca, IMOJyYeHHE HAaHOMAaTEpHUalioB, TEIJIOBbIE
CBOMCTBa TBEPABIX TN, KUAKOCTEH U Ta30B, KUAKHAE KPUCTAIIIbI, DICKTPUUECKUE
CBOMCTBa METAJIJIOB, PJIEKTPOIUTUYECKAS TUCCOLUAIINS, TaTbBAHUKA, DJIEKTPOHHAS
MUKPOCKOTIHS.

T'eocpagpus: BnaxxHoCcTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3zoBaHuEe JBUKEHUN C UCHOJBb30BAHUEM MEXAHU3MOB,
y4ET CYXOro W KHUJIKOTO TPEHHS B TEXHUKE, CTAaTHYECKUE KOHCTPYKIUU
(KpOHIITEIH, peméryaTble KOHCTPYKIMHU), UCHOJb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (TMPOCKOM, BOJOMET W JAPYrUe), NBUraTelib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOAUIBLHUK, KOHIUIIUOHEP, TEXHOJIOTHH
MOJIy4YeHUs] COBPEMEHHBIX MAaTEpHaJIoB, B TOM YKCJIE HaHOMATEpPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
razopaspsIHbIE JTaMIIbl, TOJYIIPOBOJHUKOBBIE MPUOOPHI, rajJbBAHUKA.

11 KVIACC

Pa3znen 4. DiekTpoauHaMMKA.

Tema 4. Macnummnoe no.e.

B3anmopnelcTBUE TIOCTOAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHuTHOM wuWHaykuuu. [IpuHnoun cynepno3unuu
MAarHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIUH.

MarauTHoe 1oJie MPOBOAHUKA C TOKOM (MPSAMOTO MPOBOJHUKA, KaTYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopennia, e€ HanpaBieHUE U MOYIb. J[BIokKeHHE 3apsHKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJje. Pabota cunsl Jloperna.

MarnauTHoe 1nose B BeuiecTBe. PeppoMarHeTUKy, napa- U TUaMarHeTHKH.



TexHuueckue YCTpOfICTBa U TCXHOJIOTMYCCKHUEC TIPOLCCChI: IMPHUMCHCHUC

MTOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEL SIKOOH, YCKOPHUTENIH JIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MAarHATHOTO — IOJSL  IIOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa muHUN MAarHUTHOW HHAYKIHH TOJIS JUIMHHOTO IIPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBU>KeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJI€.

[TpuHUIMO JNEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HccenenoBanre MarHuTHOTO I10J1S1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB eppOMArHeTUKOB.

HccnenoBanne 1eMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amrmepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. IlOTOK BeKkTOpa MarHUTHON
maaykuun. OJC umHAyKIMu. 3aKOH 3JIEKTPOMArHUTHOM uWHAyKuuu Papajnes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

O/1C mHAYKUMU B IPOBOJHUKE, ABUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTH B LENHM IOCTOSIHHOTO TOKA.
Asnenne camonnaykuuu. IJIC caMOUHAYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCH: HHAYKIMOHHAS
IIeYb, COJICHOMU/, 3aIIUTa OT JIEKTPU3ALNU TEJ NPU JABUKEHUH B MAarHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HabGmronenue siBiaeHUs 3JIEKTPOMAarHUTHOM UHTYyKIIUU.

HccnenoBanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOI'O MOTOKA.



[IpaBuito Jlenna.

[Tamenne MarauTa B aJlOMUHUEBOM (MEIHON) TpyOe.

SIBneHne caMOMHIYKIMH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH M3MEHEHHUS
CHJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW WHTYKLINH.

Omnpenenenne MHAYKIUY BUXPEBOTO MArHUTHOT'O ITOJIS.

HccnenoBanuve siBIEHUS CAMOWHIYKIIMH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3gen 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

Komnebarensnasa cucrema. CBoOOIHEIE KOI€OaHMS.

["apmonunyeckue konebanus. KuHnemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTHYecKoe ONMUCAaHUE (3aKOH COXPaHEHUsS MEXaHWYECKOW 3Hepruu). BeiBoa
JMHAMHYECKOTO OMMCAHUS FapMOHUYECKHX KOJIeOaHUN M3 UX SHEPreTUYEeCKOro u
KMHEMaTU4ECKOr0 ONHUCAHMUS.

Ammutyna u ¢asza konebaHuil. CBA3b aMIUIMTYIbl KOJEOAHUN HMCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuog u uactora kosneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUI
MaTeMaTUYecKoro MasTHuka. Ilepuox cBOOOAHBIX KoJeOaHUN MPYKUHHOTO
MasITHHKA.

[TonsiTue o 3aryxatrouux KosneOanusx. BeinyxaeHHbie konedanus. Pe3onanc.
PesonancHass kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOMU.
ABTOKOJNICOaHUSI.

TexHHUUeCKHe yCTPONCTBA U TEXHOJOIMYECKUE MPOLIECCHI: METPOHOM, Yachl,
Kayelly, My3blKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0uedaTeIbHOrO ABUKEHUS.

Habmonenue He3aBUCUMOCTH MEPUOJIa MallbIX KoJieOaHH rpy3a Ha HUTH OT
AMIUTUTY IbI.

HccnenoBanue 3aTyxarmux KoieOaHuid ¥ 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJI€O0aHHI OT COMPOTUBIICHUSI.

HccnenoBanne kosebaHUM Tpy3a Ha MACCUBHOW TMpPYKMHE C LEJbIO
(dbopMupoBaHUs MpECTaBICHUN 00 WeabHON MOJENN PYKHUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KoJIeOaHUIX Ipy3a Ha MpYKUHE.

HccnenoBanre BbIHYKICHHBIX KOJIEOAHUN.

HaGmronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.



W3mepenne mnepuona CBOOOAHBIX KOJECOAHHM HHUTSHOTO W MPYXHUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUKEHHUSA Tejla B XOJI€ KOoJIeOaHU Ha yIPYTroM IMOJBECE.

N3ydeHne NBUKEHUSA HUTSHOTO MAasITHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUTMTY /bl 3aTYXaOIUX KOJIEOaHUM.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. InekmpomazHumHusle KO1eOAHUA.

Konebarenpubiit KOHTYp. CBOOOJHBIC AJIEKTPOMAarHUTHBIE KOJIeOaHUs B
uaealbHOM KoJie0aTenbHOM KOHType. Popmyrna Tomcona. CBsA3b aMILIUTYIbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHIIBI TOKA B KOJIeOATeIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B HJI€aTbHOM K0JIeOaTeIbHOM KOHTYE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHus. BrIHYKI€HHbBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemenHbli TOK. MOIIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JeCTByIOIeE 3HAUYEHUE CUJIBI TOKA W HANpsDKEHWsT NpU pasinuyHou ¢dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CuHyconanbHbIi NEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LENH CUHYCOMJAIBHOIO NEPEMEHHOrO TOKAa. PEe30HAHC TOKOB.
Pe3onanc HanpsoKkeHH.

Uneanbupiii  Tpancopmatop. IlpomsBoncTBo, mepegada W MOTpeOIeHUE
ANEKTPUUYECKON SHEPTHUU.

OKOJIOTUYECKUE PHUCKU TMPU MPOU3BOACTBE 3IIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M TEXHOJOTHYECKHUE IPOLECCHL: SIECKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHbIE KOJICOaHUS.

3aBUCUMOCTb 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHuH.

['enepaTop He3aTyXarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHUTHOTO TEHEPATOPA.

BbIHyX/I€HHbIE CUHYCOUJAIbHBIE KOJIEOaHUSI.

Pesucrop, karymka MHIYKTMBHOCTH M KOHJAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3oHaHc nmpu mMOCIENOBATEIbHOM COEAMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH W KOHJIEHCATOPA.

Y CcTpOKCTBO U IPHUHIIMI IEUCTBUS TpaHchopmaTopa.



Mopens JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3yuenue tpancpopmaropa.

HccenenoBanne MEpEeMEHHOTO TOKA 4epe3 IMOCIENOBATEIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTyLIKY U PE3UCTOP.

HabnroaeHune 31eKTpOMarHiTHOIO PEe30HaHCa.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHDL.

MexaHnuueckue BOJHBI, YCJIOBHS WX pacnpocTpanenus. Ilomepeunbie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTpPAHEHHS M JJWHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpa)keHHE, INpeloMiIeHHe, MUHTephEepeHLUs U
nudpaximys.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsiI3HEHUE OKPYKAKOLIEN CPEBI.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanuss BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHUE,  IPEJIOMIICHHE,
noJispu3anus, uuTepdepeHuns u qudpakius.

[[kana 351eKTpOMarHUTHBIX BOJH. [IprMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI pagUOCBA3H U TeAeBUAEHUA. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEIBI.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTBI, pajap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, TenepoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHUIIMHE.

Hemoncmpayuu.

OOpa3oBaHue U pacpOCTPAHEHUE MMONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HaGmnronenune oTpaxeHus: M NpeJOMIIEHHS] MEXaHUYECKHUX BOJIH.

Hab6monenune narepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30OHAHC.

CBolicTBa yIbTpa3ByKa U €ro NpuMeHEHUE.

HabGmroneHnue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU H
4aCTOTOH KOJIeOaHMiA.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
npesioMyIeHue, Moiaspu3anus, Audpakuus, MHTephepeHIus.

O6Hapy:xeHue nHPpakpacHOTO U yIbTPAPUOIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.



N3ydeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacupocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAsmMonuHEerHOEe paclpoOCTpaHEHUE CBETa B OAHOPOAHOU cpene. Jlyu csera.
TouyeuHbI UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpakeHUil B
iockoM 3epkane. Chepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOJIIOTHBIN MMOKA3aTENb
npenomieHusi. OTHOCUTENIBHBIN MOKa3aTelb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHWE JUJIMH BOJH IMPH NEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpa”ully pasjenna IByX ONTUYECKUX CPEX.

Xon nmydeit B mpusme. [ucnepcusi cBera. ClOXKHBIA cOCTaB 0€JIOro CBETa.
[IBer.

[TonHoe BHyTpeHHEe OTpakeHue. lIpenenbHblii yroa mojHOr0 BHYTPEHHETO
OTpaXEHUS.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas jauH3a. DOKyCcHOe
paccTosiHUE W ONTHYECKash Cuja TOHKOM JIMH3BL. 3aBUCHUMOCTH (POKYCHOTO
pPacCTOSIHUSI TOHKOM CepudyecKoi JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIHLHOTO
MOKa3aTess MPeIOMIICHHUS.

@opMyJiia TOHKOW JUH3BL. Y BEIMYECHUE, TABAEMOE JIUH30M.

Xoa dyda, MPOLIEANIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu3zo0pakeHWH TOYKHM M OTpe3Ka MpSIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMax.

OnTtuueckue nmpubopel. Paspemaromniasi cnocoOHOCTh. [71a3 Kak onTuueckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HHTep(EpeHIIMOHHON
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHHMKOB. [IpuMepbl Kinacchueckux
UHTEPPEPECHITMOHHBIX CXEM.

Hubpakuus cBera. [udpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MaJACHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEIIETKY.

ITonsapusanus caera.

TexHn4ecknue yCTpPOWCTBA M TEXHOJOTMYECKUE ITPOLECChl: OYKH, JIYIa,
nepuckon, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pelIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeaoMIIEHUs CBETA.

HabmroeHue noiaHoro BHyTPEHHETo OTpaskeHusl. MoJiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX ITyYKOB 4Yepe3 IUIOCKOMapaIebHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300payKEHUM B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOoMna.

Hab6monenne naTepdepeHINM CBETA.

HaGmronenue BETOB TOHKHUX TJIEHOK.

HaGmronenune nudpakiuu ceera.

N3yyenue nuppakiuoOHHON PEIIETKY.

Hab6mronenune nudpakiimoHHOTO CTIEKTpA.

HabGmronenrne nucnepcuu cBera.

HabGmronenue nonsipu3aiuu cBeTa.

[IpumeHeHue noaIpouI0B JUIsl U3yYEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

M3mepeHune rnokasaTesisi IpeaoMIIEHNs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pacCeUBAIOUIUX JIMH3.

[Tonmyyenune n300paxxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tonmyuenue n3o0pakeHUs: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue Te1eCKOMUYECKUX CUCTEM.

Hab6monenune nudpakuuu, vHTepYEepeHnn U MOJISIpU3alii CBeTa.

W3yyeHue nossipu3alum CBeTa, OTPAKEHHOIO OT MOBEPXHOCTH IUAIEKTPHUKA.

N3yuenue unTepdepeHINn Ja3epHOro N3TyUeHHUS Ha IBYX IIEIIsX.

Habnronenue aucnepcum.

HabGmonenne u uccienoBanne qudpaKkiimoOHHOTO CIIEKTpa.

N3mepeHue IIMHbI CBETOBOM BOJIHBI.

[TonyyeHue crekTpa U3Iy4YEHUs CBETOAMOAA MPU MOMOUIU AU(PAKIIMOHHON
PELIETKHU.

Pa3znes 6. OcHOBBI ceUAJIBLHOM TEOPUH OTHOCHTEJIbHOCTH.

['paHunbl  OPUMEHUMOCTH  Kjaccudecko — mexaHuku.  IlocTynaTel
CHEeIUaNTbHOW TEOPUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. [IpeoOpazoBanusi  JlopeHiia.
VYcnoBue npuuMHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKpAIICHUE JUTHBI.

DHeprusi ¥ UMINYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ BHEPruei U UMIYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. JHEPTHUsl
MIOKOSI.



TexHuyeckue YCTpOMCTBA M TEXHOJOTHMUYECKUE MPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YACTHLL.

YyeHnueckuil IKCIepUMEHT, J1a00paTOpHbIE PabOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTull (IO
doTorpadgusiM TPEKOB 3apPSKEHHBIX YACTUL] B MATHUTHOM I10JI€).

Paznen 7. KantoBas ¢pusuka.

Tema 1. KopnyckyaapHuo-60110601i 0yanusm.

PaBHOBeCHOE TEIIOBOE M3IIy4YeHHE (HU3JIydeHHE aOCOIIOTHO YEPHOTO Tela).
3akon cmemenna Buna. ' unore3a [linanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akonbl hoToddderra. YpaBHEHHE
OunmTeHa 1a Goroaddexra. «KpacHas rpanuma» hotodrddekra.

JlaBnenue cBera (B UYacTHOCTH, [IaBJieHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpaXkarollyro TmoBepxHOCTh). OmbiTel 1. H.
Jlebenena.

BosiHoBBIE cBOMCTBaA "yacTull. Bosbsl ne bpouns. limHa BonHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAJIM3AlMU JBWXKYyIeWcs dacTtuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOLIEHUSI HEONpPeneaEHHOCTEH
['eitzenOepra.

TexHuyeckre yCTPONCTBA U TEXHOJOTMYECKHE MPOLIECChl: CIIEKTPOMETD,
dboToremMenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHeYHas Oarapes,
CBETOJIHO/I.

Hemoncmpayuu.

®oto3¢h(HeKT Ha YCTAaHOBKE C IIMHKOBOW MJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoToddekTa.

HccnenoBaHnne  3aBUCUMOCTH — CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEIIEHHOCTH.

CeeTonmo.

Conneunas GaTtapesi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinuoi [Inanka Ha ocHoBe uccienoBanus ¢hotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSL.

Tema 2. @u3zuxa amoma.

OnbITEl O UCCIENOBAHUIO CTPOEHUs aToma. llnaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomenre (GOTOHOB MPHU MEPEX0/Ie aToMa
C OJTHOTO YPOBHSI JHEPTUU HA IPYTOM.



Bunbl ciektpoB. CekTp ypoBHEN SHEPIUU aToMa BOJOPOJIaA.

CnoHTaHHOE M BBIHYXJIEHHOE U3JydyeHue cBerta. Jlazep.

TexHuyeckre yCTpOHCTBAa M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaIbHBIMI
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monens onsita Pesepdopaa.

HabGmronenre TMHEHYATBIX CIIEKTPOB.

YcTpoicTBO U AelCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHL.

OnpenenieHue JIMHBI BOJHBI JTA3€PHOTO U3TyYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKmMuKym.

Hab6mronenue nuHeiyaToro CrekTpa.

HccnenoBanne crniekTpa pa3peKEeHHOr0 aTOMAapHOTO BOAOPOJA U U3MEPEHHUE
noctosiHHOM Punbepra.

Tema 3. Quzuka amomHo2o A0pa u INEMEHMAPHLIX YACHUY,.

Hyxnonnast monens snpa [eiizenOepra—lBanenko. 3apsa snpa. MaccoBoe
yucio sapa. U3oronsl.

PagunoaktuBHOCTh. Anbda-pacnaj. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-usinydenue.

3aKOH paJMOaKTUBHOrO pacraaa. PaguoakTUBHBIE HW30TONBI B TPUPOJE.
CBoliCTBa MOHM3UPYIOUIETO0 M3JIyYeHHs. BiusHHE PaguOaKTUBHOCTHM HA >KUBBIC
opranu3Mebl. EcrectBeHHbIi PoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. Jledext maccer spa.

Anepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTHUYECKHE aCMEKThl PA3BUTHUSA
AIEPHON YHEPIETUKHU.

Mertobl perucTpanuuy 1 UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBHSA. bapuoHbBI, ME30HBI U JICNITOHBI.
[IpencraBnenue o CtangaptTHoi Mojienn. KBapk-ritooHHas MOENb apOHOB.

®usuka 3a npeaenamu CrangaptHol Mojenu. TéMHas marepus U TEMHas
DHEPrus.

EnunHcTBO u3nueckoi KapTUHBI MHPA.

TexHuueckne ycTporucTBa U TEXHOJIOTUUECKUE MPOLIECCHI: TI03UMETP, Kamepa
Bunbcona, sAepHbIi peakTop, TEPMOSIIEPHBINM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npAKmMuKym.

HccnenoBanre TpeKoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

HccnenoBanne paiioakTUBHOTO (JOHA C UCIIOJIL30BAHUEM JTO3UMETPA.

N3yuenue noraomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Oransl pa3BUTHs aCTpOHOMUHU. [IpUKIIaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEHHMOCTHh 3aKOHOB (U3UKUA i1 OOBACHEHHS] TMPUPOJIBI
KOCMUYECKUX 0OBEKTOB.

Metonbl acTpOHOMHUYECKHUX HccaenoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAANOTEIIECKOIbI, BHEATMOC(EepHass aCTPOHOMUSL.

Buna 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3[bI, IJIAHETHI, UX BUJUMOE
JBH>KCHUE.

Conneynas cucrema.

Comnuue. ConHeunasi akTUBHOCTb. MIcTouHUK 3Heprun CoitHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CEKTpaIbHbIN KJIACC —
CBETUMOCTB». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOW IOCIIEIOBATEILHOCTH. BHYTpeHHee CTpoeHHue
3B&31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUU U 3BoIoNMU CoHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne n nBuxkenue CoaHna B
lNanaktuke. Tunel ramaktuk. Pagnoranaktvku u kBazapbsl. YEpHBIE ABIPHI B sApax
TJIAKTHUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.

MacmtabHas crpykrypa Beenennoil. MetaranakTuka.

Hepeménnpie mpoOiemMbl aCTPOHOMUM.

Yuenuuecxkue naonrwoenus.

HaGmronenus 3BE31HOT0 HEOA HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl OMPEACIICHUS TTOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIapusi U SIpKue
3BE3MBI.

HabGmonennss B Teneckon JIyHBI, IUTaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUJICHU .

Pu3nyecKuil MPaKTUKYM.

CriocoOb1 m3MepeHns (PU3NIECKUX BEJIUYHH C UCIIOIH30BAHMEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIUYHH.
OueHka rpanuil MOrpPeTHOCTEN.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKNX BEIWYHMH, TPOBEpPKA MPEIJIOKEHHBIX THUNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  paslenax «YUYEHHYECKUH  HKCIEPHUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O06o01aroiee NOBTOPEHNE.



O0o0uIeHre U cucTeMaTh3alus COJEp KaHUs pa3lenoB Kypca «MexaHukay,
«MomnexynsipHas Qu3ruka U TepMOJUHAMUKAY, «INEKTpoanHaMukay, «Konedbanus
U BOJHB», «OCHOBBI CIELHAIBHOW TEOPHUH OTHOCUTENBHOCTHY, «KBaHTOBas
busukay, « AIEMEHThl ACTPOHOMUU U aCTPODUIUKIY.

Ponpr ¢u3uku u  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMATBbHON M 3THYECKOM cepax NeATeIbHOCTH YeIOBeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONKCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSICHUTENbHOW W  IMPOTHOCTHYECKON  (yHKIUI
¢bu3nueckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NyYeCKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHHUI O IPUPOJE.

Me:xxnpeaMeTHbIE CBSI3H.

WU3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kimacce
OCYUIIECTBIISIETCS C YUYETOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTMH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Mesrcnpeomemmnoie nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO0008 HAYUHO20
no3HaHUuA: SBICHUE, HAy4YHbIA (DaKT, rumnotesa, (u3uyUecKkas BETUYHHA, 3aKOH,
Teopusi, HaONIOJEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1adbopaTopus.

Mamemamuxka: penieHHWE CHUCTEMbl YpaBHEHHH. TpHUroHOMeTpuyeckue
(GYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPHI M WX MPOEKIHMH HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHble 37€MEHTApHBIX (GyHKUUNA. [Ipu3Haku NOMOOMS TPEYroJbHUKOB,
onpeieNieHne IoNaau ToCcKuX GUuryp u oobEmMa Ter.

buonozua: »>nektpuveckue SBICHUS B JKUBOM MpUpOJAE, KoJeOaTeabHbIE
JBIKEHUS B JKMBOM MPHUPOJE, SKOJOTMYECKHE PHUCKH MPHU IPOU3BOJCTBE
AIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYXKAIOUIEH  Cpebl,
yIbTPa3BYyKOBasi JMArHOCTHMKAa B MEJUIIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
IpUpOJE.

Xumus: CTpo€HUE aTOMOB M MOJIEKYJI, KpUCTAININYECKASI CTPYKTYypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOW PEMETKH, CHEKTPaTbHBIN
aHaJIM3.

T'eocpagpua: marHuTHBIE TONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(boToCchEMKA 3eMHOI OBEPXHOCTH, cericMorpad.

Texnonocun: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANIEKTpOABUTATENb SIKOOU, TeHepaTop MEPEeMEHHOT0 TOKa, WHIAYKIMOHHAsS IeYb,
JMHUY 3JIEKTponepeiay, 3IeKTPOJIBUraTelb, pajap, paiuonpuéMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, yIbTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,



MPOCKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEUHAs OaTtapesi, CIIyTHUKOBbIE
MIPUEMHUKHY, SJIEpPHAS SHEPTEeTUKA U SKOJIOTHUYECKUE ACIIEKTHI €€ pa3BUTH.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMSA I[TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUATIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHUsS YyueOHOoro mnpeamera «Duszukan
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOUIUXCsl PyKOBOJICTBOBATHCS
chOopMUPOBAHHOKW BHYTPECHHEH TMO3UIIMECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOI0 OOIIECTBa, PACHIMPEHHUE KU3HEHHOIO
OMBITA U OMNbITA JEITEILHOCTH B MPOILIECCE Peaan3allii OCHOBHBIX HAIpaBICHUU
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e CQOPMHUPOBAHHOCTH TPAKIAAHCKON MO3UIUU 00YyYAIOUIErocs Kak aKTUBHOTO
1 OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBA;

e IPUHATUE TPAAUIIMOHHBIX  OOIIEUEIOBEUYECKUX T'YMAaHUCTHYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEW;

¢ TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOIO
oOlIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHHHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJECHUCTBOBATH C COLIMATbHBIMA UHCTUTYTAMU B COOTBETCTBUHU

¢ uX QYHKIUSAMU U HA3HAYCHUEM;

¢ TOTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUSA:
e chOpPMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UJICHTUYHOCTH,
MaTpUOTHU3MA;
¢ [IEHHOCTHOE OTHOILICHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:
e chOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBE/ICHHUS;
e CIIOCOOHOCTH OIICHWBATh CHUTYAllUI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IESATEIIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIIero.

3CTETUYECKOI0 BOCIIMTAHMSA:

¢3CTETUYECKOE OTHOUIEHHE K MHUPY, BKIIOYAasg JCTETUKY HAy4HOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIUTAHUSA:



e HIHTEPEC K PA3NHYHBIM c(hepaM MpodecCHOHATBHOU NEATeTLHOCTH, B TOM
YHUClIe CBSI3aHHBIM C (QU3UKOM U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BRIOOP Oyayiiel npodeccuu U peain30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIE TUIaHbI;

¢ TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1acTH
(U3UKHN HA TPOTSHKEHUU BCEH JKU3HU.

IKOJIOTUYECKOT0 BOCIIUTAHMSA:

e CQOPMUPOBAHHOCTh HKOJOTHYECKON KYJIBTYpbl, OCO3HaHUE TJI00aIBLHOTO
XapakTepa SKOJOTUYECKUX MPodIieM;

e IUITAHUPOBAHUE W OCYUIECTBICHUE JCHUCTBHM B OKPYKAIOWIEW cpene Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

e PACIIUPEHHUE OINbITA JESITEIBHOCTU HSKOJOTUYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

HEHHOCTH HAYYHOI'0 MO3HAHMS:

e chOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

¢ OCO3HaHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTh B IIPOLIECCE
M3yYeHHUs] (PUBMKK OCYIIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JeATEebHOCTh UHIUBUYAIHLHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble JJornueckue aeicTBus:
e CAMOCTOSTEIBLHO  (GOPMYJIUPOBATH M aKTyaJu3UpoBaTh  IpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
e OMPEACNATh UEAU NESATEIbHOCTH, 3aJaBaTh MapaMeTpbl MU KPUTEPUU HUX
TIOCTHKCHUS,
e BBISIBJISIT  3aKOHOMEPHOCTM M IMPOTHUBOPEYMS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBbl C YUETOM aHaliv3a UMEIOIINXCS
MAaTE€pPUAIbHBIX 1 HEMAaTEPUAIbHBIX PECYPCOB;
¢BHOCUTh KOPPEKTHBBI B  JI€SITEIBHOCTh, OIEHUBATh COOTBETCTBHUE
pPE3yIbTATOB LESAM, OLICHUBATh PUCKH MOCJIEACTBUN AEATEIBHOCTH;
¢ KOOPJIMHUPOBATh U  BBHIMIOJNHATH pabOTy B  YCJIOBHUSAX  PEAIBHOTO,
BUPTYaJIHLHOIO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;
e pa3BHBATh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOIICM.
ba3oBbIe uccienoBare/IbCKue JelCTBUS:
e BJIQJICTh HAYYHOM TEPMUHOJIOTUEH, KIIOUYEBBIMU MOHSATUSIMA U METOAAMHU
(bu3nYeCKO HAYKH;



e BJIAJICTh HABBIKAMH Y4EOHO-UCCIEAOBATEIHCKON U MMPOCKTHOM NEITEILHOCTH
B o0yiactu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MOWCKY  METOAOB  pemieHus  3agad  (U3HUYECKOTO  COJACPIKAHHUSA,
MPUMEHEHHUIO PA3INIHBIX METOJIOB ITO3HAHHUS,

eBJIAJICTh BHJAMH JIEATCILHOCTH IO IIOJYYSHUIO HOBOTO 3HAHHS, €T0
WHTEPIPETALNH, TPEOOPa30BAHUIO U MPUMEHECHHIO B PA3IMYHBIX YICOHBIX
CUTyallusiX, B TOM YHCJIE MPHU CO3JaHUU YYEOHBIX MPOEKTOB B 00JIacTH
bu3uKy;

¢ BBISIBJISITH  TIPHYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3UpPOBaTh 3ajady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaxXOAWTh apPTyMEHTHI  JUIS
JI0Ka3aTeIhCTBA CBOUX YTBEPXKIEHUMU, 3a/laBaTh MapaMeTpbl U KPUTEPHUH
peIIeHuUS;

e AaHAJIM3UPOBATh TMIOJIYYCHHBIE B XOJI€ pEIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATHh UX JIOCTOBEPHOCTD, MPOTHO3MPOBATH H3MEHEHNE B
HOBBIX YCIIOBHSIX;

eCTaBUTh W (HOPMYIHUpOBATH COOCTBEHHBIE 3aJa4ud B 00pa3oBaTEIbHOMN
ACSITEILHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKHY;

e 1aBaTh OICHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh MPUOOPETEHHBIHN OITBIT;

eyMETh IIEPEHOCUTh 3HAaHUA 1O (HU3UKE B MPAKTHYECCKYI0 00JacTh
KU3HEICATCIIHHOCTH;

e YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

e BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OPUTHHAIBHBIC TIOIXOIBI U PEIICHHSI,

e CTaBUTh MPOOJIEMBI U 33]]a4H, JTOYCKAIONINE abTCPHATUBHBIC PCIIICHHUS.

Pabora c undopmanmeii:

e BJIAJICTh HABBIKAMH TIOJy4YeHHs] HHPOPMAIMH (PU3NIECKOTO COACPKAHUS W3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENIPHO OCYIIECTBIATh TIOUCK,
aHaNIM3, CUCTEMATHU3AIMI0 M WHTEPHpPETAHI0 MHPOPMAIUUA PA3TUUHBIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS;

e OIICHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

¢ ICTIONB30BAaTh  CPEACTBA MH(POPMAIMOHHBIX ¥  KOMMYHHUKAITMOHHBIX
TEXHOJIOTU B  PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7ad C COOJIOJCHUEM TpeOOBAaHUN 3SPrOHOMHUKH,
TEXHUKH O€30MMaCHOCTH, THUTHCHBI, PECYypCOCOCPEIKEHHUs, IPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30I1aCHOCTH;

¢ CO3/1aBaTh TEKCTHI (HM3MYECKOTO COJEPKAHUS B Pa3IUYHBIX (opmarax c
y4€TOM Ha3HaueHus WHGOpPMAIMU M 1EJEBOM ayJauTOpUH, BBHIOWpas
ONTHMAJIbHYI0 (POPMY MPECTABICHUS U BU3YaJTU3AIIHH.

KoMMmyHuKaTHBHBIE YHUBepPcaJbHbIEe YueOHbIe 1elicTBUSA:



¢ OCYILIECTBIISATh OOIIEHWE Ha YypokKax (u3MKM © BO BHEYPOUHOU
JEATEIbHOCTH;

e pacmo3HaBaTb IHPEANOCBHUIKM KOHQIMKTHBIX CUTyalUd M cMsr4arhb
KOH(DJIUKTBI;

e pa3BEPHYTO U JIOTUYHO M3JIararb CBOKO TOYKY 3PEHHUsI C MCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJCTB;

e IOHMMATh U MCIOJI30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYAIBHOU
paboTHI;

 BBIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBUW C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTHUBA;

e [IPUHUMATh LIEJIM COBMECTHOM  JACATEIBbHOCTH, OPraHU30BBIBATH W
KOOPAMHUPOBATh JEHUCTBUSA II0 €€ JOCTHIKEHHUIO: COCTABIATH ILIAH
JAEUCTBUI, pacipeesiaTh POy ¢ yU€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

¢ OLICHUBATh KAa4yeCTBO CBOETO BKJIAJa W KaXKIOIO Y4YaCTHUKA KOMAaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

e[IpE/JIaraTh HOBBIC IIPOEKTHI, OLEHMBAThb HUJAEU C IO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKONW 3HAYUMOCTH;

¢ OCYILIECTBIIATh IO3UTUBHOE CTPATErMYeCKOe IIOBEICHUE B Pa3IUYHbBIX

CUTyallUsIX,  MHpOSIBISATH  TBOPYECTBO U BOOOpakeHue,  ObITh
VHULIMATUBHBIM.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHBIE 1eiiCTBUA

Camoopranusanus:

e CAMOCTOSITEIBHO OCYIIECTBIISITh MMO3HABATENIbHYIO JESITEIBHOCTh B 00JaCTH
(GU3UKY M aCTPOHOMWH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH
CcOOCTBEHHEIC 3a/1a4H;

e CAMOCTOSATEIBHO COCTAaBJISTh IUIAH PELICHUS PACYETHBIX M KAauYE€CTBEHHBIX
3a/lay, MJIaH BBINOJHEHHUS MPaKTUYECKOM padOThl ¢ YYETOM HMMEIOIIUXCS
pPECypCoOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

e PACHIUPSITH PAMKH YU4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

e IcTIATh OCO3HAHHBIA BBIOOP, APrYMEHTHpPOBATH €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO W TIPOSBICHUIO JSPYIUIUA B 00JIaCTH
(GU3HUKK, TIOCTOSIHHO TMOBBIIATH CBOM 00pa30oBaTENbHBIA W KYJIbTYPHBIM
YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:



e 1aBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHBBI B JICSITCIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IICJISIM;
eBIIAJICTh HABBIKAMH  TIO3HABATENHbHOW  pedIeKCMH KaK  OCO3HAHUSA
COBEPIIAEMbIX JICHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTAaTOB U
OCHOBAHHUI;
e ICTIOJI30BaTh MPUEMBI PEQIICKCUU JIJISl OLICHKU CUTYaIlid, BBIOOpA BEPHOTO
pelIeHus;
e YMETh OIICHMBATh PUCKH M CBOCBPEMECHHO INPUHUMATh PEIICHUS 1O WX
CHI)KCHHUIO;
e MPUHAMATh MOTHBBI W apryMEHTHI APYTHUX TPU aHaJu3e pe3yIbTaToB
TeSTENBHOCTH;
e MPUHUMATH €051, TOHNMAasi CBOM HEJIOCTATKH U JJOCTOWHCTBA,
e IPUHUMATh MOTHBBI M apryMEHTBl APYTHX TIpU aHAIHM3€e pPe3yIbTaToOB
TCATEIBHOCTH;
e MPU3HABATH CBOE TPABO U MPABO JAPYTUX HA ONTHOKH.
B mporiecce mOCTHX)EHUS JTUYHOCTHBIX PE3YyIHTATOB OCBOCHHS MPOTPAMMBI IO
buzuke IS ypOBHS CcpeaHero oOmero o0pa3oBaHHS Yy 00YyYarOIIMXCS

COBEPIIIECHCTBYETCS OMOIMOHAILHBIH UHTEIUICKT, TIPEAIOJIar afoIIHA
c(hOpMUPOBAHHOCTb:
e CAMOCO3HAHUA, BKJTIOYAIOIIETO CIIOCOOHOCTH MTOHUMAaTh cBOE

HMOIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABICHUS PA3BUTUS COOCTBEHHOM
AMOITMOHAJILHOM c(ephl, OBITh YBEPCHHBIM B CeO€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO CaMOKOHTPOJIb, YMEHHE NPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aJalmTHUPOBATHCS K
AOMOIMOHAIILHBIM HU3MEHEHUSIM W TIPOSIBIISATh TMUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEW MOTHUBAIINH, BKIIOYAIOIICH CTPEMIICHHE K JOCTUKEHUIO TIEH U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE JEHCTBOBATH, MCXOMAS W3
CBOHMX BO3MO>KHOCTEH;

eOMITATHH, BKIIOYAIONMIEH  CIMIOCOOHOCTh  TMOHWMATH  AMOITMOHAILHOE
COCTOSIHUE JpPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHIO M COTICPEIKUBAHUIO;

e COIMAJBHBIX  HABBIKOB,  BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONICHUSI C APYTHMH JIOJbMH, 3a00THTHCS, TPOSBISITH WHTEPEC W
paspeniath KOH(QIHKTHI.

I[TPEAMETHBIE PE3VJIbTATBI



K konmy oOyuenuss B 10 knacce npeaMeTHble pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIITNXCSI YMEHUM:
e[IOHMMATh  POJIb  (U3UKK B  IKOHOMHYECKOW, TEXHOJOTHYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOW M ATUYECKOM cdepax NeaTelbHOCTH
YeJIoBeKa, POJb U MECTO (PM3HKU B COBPEMEHHOM HAy4YHOM KapTHHE MUpa,
3HAYEHUE OIHCATENIbHON, CHUCTEMATU3UPYIOIIEH, OOBSICHUTENBHOU U
IIPOTHOCTHYCCKON  (DYHKIMKA  (PU3HYECKOH TEOpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJIb (U3MUECKOW TEOPUU B
(bopMHpPOBaHUU MPEACTABICHHUN O (PU3UUECKON KapTHHE MUPA;

e pa3nyaTh YCJIOBHS MPUMEHUMOCTH MOJENeH (PU3NUECKUX TN U MPOIECCOB
(s1B7IEHMIT): WHEpIMANIbHAs CUCTeMa OTCuéTa, abCONIOTHO TBEPIOE TEJo,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JBUWKEHHE, CBOOOIHOE TajJICHUE,
aOCOJIFOTHO yrIpyTas jaedopmalis, aOCONIOTHO YNPYyroe U abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJENN Ta3a, XKUIAKOCTH U TBEPIOTO
(KpUCTaIIMYECKOr0) Tea, UealbHbIN T'a3, TOUCUHBIN 3apsijl, OJHOPOTHOE
AIEKTPUYECKOE T10JIE;

epa3nuyaTh yCIOBUS (TpaHUIBl, O0JACTH) TNPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XxapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBSICHATH MEXAaHUYECKHE TMPOLECChl U  SIBIICHHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbI KHHEMAaTUKH PaBHOYCKOPEHHOTO
IBUKEHUS, NpeoOpasoBaHusi ['anmuies A CKOPOCTH WM TEpEeMEIleHHs,
3akOoHbl HbIOTOHA, TPUHIMII  OTHOCHUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCAa U MEXAHUYECKOU
DHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHCHHEM MEXaHWMYECKOW JHEpruw,
YCIOBUSI PpaBHOBECHUs] TBEPIOro Teia), MOpPHU HTOM HCMOJIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, yKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpazoBanuii ['anumnes, BToporo
U TpPEeThero 3aKOoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHUS HMIYJbca U
MEXaHUYECKOI SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHl U SIBICHHS, WCIOIB3YS
ocHoBHbIe TmoJoxxkeHUuss MKT u 3akoHBI MOJEKYJIsIpHON (QUINKU U
TepPMOJMHAMHUKY (CBSA3b JIAaBJCHUSA HJEAJBLHOIO Ta3a CcoO CpeaHei
KUHETHYECKOW SHEPTUEN TEIUIOBOTO JBWXEHHS W KOHUEHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphbl BEILIECTBA CO CpPEIHEW KHHETUYECKOU
SHEPruel TEIJIOBOTO JABMIXKEHHS €TI0 YacTHIl, CBSI3b JIaBJICHUS UCATbHOTO
razda ¢ KOHUEHTpAaUMEW MOJIEKYJ M €ro TEMIIEpaTypoi, YpaBHEHUE
MenaeneeBa—Kianeiipona, mNEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPAHEHMSI PHEPIHMU B TEIUIOBBIX MPOIECCax), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4YECKOE BBIPA)KCHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsa MenaeneeBa—KianeiipoHa;

e AHAIM3UPOBATh U OOBIACHITH JIECKTPUUECKUE SIBJICHUS, UCIIOIb3YSI OCHOBHBIC
MOJOKEHUSI U 3aKOHBI  DJEKTPOJMHAMHUKUA  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIMAJILHOCTh
AIEKTPOCTATUYECKOTO TMOJIsI, NPUHUUN CYNEPHO3ULUUA DICKTPUUECKUX
MoJIe, TP ATOM yKa3blBas YCIOBUS NPUMEHHUMOCTH 3akoHa Kyiona, a
TAKXK€ MPAKTUYECKH BAXKHBIC COOTHOIICHMS: 3aKOHbI OMa [Jid yyacTka
LHENA W U1 3aMKHYTOM DJJIEKTPUYECKOM nemnu, 3akoH J[xoymsa—JIeHna,
npaBuia Kupxroda, 3akonsr dapases A7 371€KTpoIn3a);

¢ ONMCHIBATh (PU3UYECKHUE TPOIECCH M SBICHUSA, HCIOIb3Yys BEIUYWHBI:
MepEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTCHUUAJIbHASA SHEPTHs, KUHETHYECKAsS
SHEPrusi, MEXaHW4YecKasi SHeprusi, padoTa CWibl, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuila TSKECTH, CHJIAa YIPYTOCTH, CUJla TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJEHCTBUS Tena C 3emi€éil BONM3M €€ TOBEPXHOCTH,
HEprus ynpyroil aedopmanu MNPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIfoTHasl TeMmIepaTrypa Teja, pabora B TEpPMOAMHAMUKE, BHYTPEHHSIS
SHEPIusi MJCATIbHOTO OJHOATOMHOTO rasza, paboTa uJeaJbHOro Tasa,
OTHOCHUTEJIbHAs BIJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEMiIOBOroO
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD JIEKTPUUECKOTO MOJIA,
HanpspDKEHHOCTh TOJIE TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyM€ M B JHDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATHYECKOTO TIOJIS,
Pa3sHOCTh  MOTEHUHUAIOB,  JJIEKTPOABMKYIAs  CHJIa, CHJIA  TOKa,
HanpspDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYEeCKas EMKOCTh IIIOCKOrO
KOHJIEHCATOpa, CONPOTHUBIICHUE Yy4YacTKa LIENU C MOCJIEAOBATEIIBHBIM M
MapajiyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOHJIEHCATOPA;

¢ O0BSCHATH OCOOCHHOCTH MPOTEKAHUS (M3UYECKUX SBIICHUI: MEXaHUIECKOE
IBUKEHHE, TEIJIOBOE JBU)KEHUE YACTHUI] BEIIECTBA, TEILNIOBOE PaBHOBECHUE,
OpoyHOBCKO€  ABWXKeHue, Auddy3us, wucnapeHue, KUIICHHE U
KOHJECHCAIMs, IUIABJIICHUE W  KPUCTAUIM3AIUs,  HAMPABIECHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUMOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsIKEHHOTO MTPOBOJIHHKA;

* IPOBOJINTHh UCCIEIOBAaHUE 3aBUCHUMOCTH OJHOM (DM3MUECKOW BEITUYUHBI OT
IpYyrol €  HCHOOJIb30BAaHWEM  MPSIMBIX  U3MEPEHMH, TNpU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3WYECKUX BEIMYUH B BUIAE TpPaPUKOB ¢ YUIETOM



a0COJTIOTHBIX MOTPEITHOCTEN U3MEPEHUI, JIeTaTh BEIBOBI 110 PE3yJIbTaTaM
MCCJIeIOBAHNUS,

¢ IPOBOJINTh KOCBEHHbIE M3MEpEHUs (U3UYECKUX BEIUYUH, IPU OSTOM
BBIOMPATh ONTHMAJIBHBIA METOJl M3MEPEHUS, OIEHWBATh A0OCOJIOTHBIC H
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPCHHIA,

* IPOBOJINTH OTIBITHI O MPOBEPKE MPEI0KEHHON THUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE Pe3yibTaThl W JIelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
THIIOTE3bI;

e COOMIO/IaTh MpaBuia 0€30MaCHOr0 TpyAa MpHU MPOBEACHUU UCCIEIOBAHUN B
paMKax  y4yeOHOro  OSKCIEpUMEHTa,  TpaKTUKymMa W Y4eOHO-
HCCJIEIOBATENILCKOW W TPOEKTHOW JIEATETHHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PYI0BaAHUS;

epElIaTh pPACUETHBIE 33a7aYW C SBHO 33aJaHHOM W HEIBHO 3aJaHHOMN
(u3MYECKO MOJENbI0: Ha OCHOBAaHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MUECKON MOJCIH, OTBeYaromeld TpeOOBaHUSIM 3aJlauu,
OpUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIATHI
(GU3NYECKUX TEOpUH TIPH HCIOJIb30BAaHUM MATEMAaTHYCCKUX METOJIOB
pEIICHHMS 3a/1a4, TPOBOIUTH PACUYEThl HA OCHOBAHUH MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATh PE3YIbTAThl M KOPPEKTUPOBATH METOJbI PEIICHHS C
y4ETOM TOTYYCHHBIX PE3yJIbTATOB;

e pelIaTh Ka4eCTBEHHbIE 3a/1a4u, TPeOyIOle MPUMEHEHUs 3HAHUHN U3 pa3HbIX
pa3nenoB Kypca (M3UKHA, a TaKXKEe HWHTETPAllMM 3HAHWA W3 JIPYTUX
MPEIMETOB ©CTECTBEHHO-HAYYHOTO ITMKIA: BBICTPAWBATh JIOTHUYECKYIO
[EMOYKY PACCYKJICHUI ¢ OTIOPOI Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

¢ CTIOJIb30BAaTh TEOPETUYECKUE 3HAHHUS i1  OOBSICHEHUS OCHOBHBIX
MIPUHITUIIOB PabOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHHUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

e MPUBOJUTH TIPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

e AHAJIM3MPOBATh W OIICHWBAThH TOCIEJACTBUS OBITOBOH M MPOM3BOJCTBEHHOMN
JESATETbHOCTA 4YEJIOBEKa, CBA3AHHOW ¢ (PU3MUECKMMH Mpolieccamu, ¢
MO3UIIAN YKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUN O pallMOHATHFHOM
MPUPOJIOTIONH30BAHUM, @ TAK)KE€ Pa3yMHOM HCIIOIB30BAHUU JTOCTHXKCHHM
HAyKH W TEXHOJOTUH IS JajdbHEHIIEro pa3BUTHSA YEIOBEUECKOTO
00I1IeCTBa;



 IPUMEHSATH Pa3IMYHBIE CHOCOOBI paboThl ¢ WH(pOpManuend (QUIUIECKOTO
COJEp’KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE HH(OpPMalMOHHBIE
TEXHOJIOTUM ISl TOMCKA, NEepepadOTKU M MPEAbSIBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIMU, TOJYYEHHOM U3 PaA3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHaJIM3UpOBaTh  MOJy4yaeMylo  HMH(pOpMalMiO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpMALIUK;

o IPOSIBIISITH OpraHU3alMOHHBIE U [I03HABATEIIbHBIE yMEHUs
CaMOCTOSITEIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUH B  Ipolecce
BBITMOJTHEHMSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TIpYIIE C WCIOJIHEHUEM pA3IUYHBIX COLHUAIBHBIX pOJIEH,
IJIAaHUPOBATh PabOTy TPYyMIbl, PALIMOHATIBHO PACIPEACTATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLIEHWBATH BKJIaJ] KaXXI0r0 U3
YYaCTHUKOB TPYMIIBI B pELICHHE pacCMaTPUBAEMO MTPOOIEMBI;

* IPOSIBJIATh MOTHUBALMIO K Oynymied mpodecCHOHANbHOU NEeATENbHOCTH 0
CHENUATIBHOCTSIM (PU3UKO-TEXHUUYECKOTO TTPOQuIIs.

K xoniy oOydenust B 11 knacce mpenMeTHBIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUMN:

e IOHUMATh POJIb (PUBUKK B YKOHOMHUYECKOH, TEXHOJOTUUECKOH, COMAIBHOM
U ITUYECKON cdepax OesATEeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU B
COBPEMEHHOW HAYyYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
NESATEIbHOCTH YEJIOBEKAa W JalbHEWIIEM HAy4YHO-TEXHHMYECKOM pa3BUTHH,
3HAUEHWE OIUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBICHUTEIBHOU W
MPOTHOCTUYECKON (PYHKIMA (HU3NUECKON TEOpUH — DJIEKTPOJIUHAMUKH,
CHEUUAIbHOM TEOPUM OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3HKU, POIb
busndeckoil Teopun B (HOPMHUPOBAHWUU TIPEICTABICHUNA O (U3UUECCKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJACTABICHUN O IPUPO/IE;

e pa3nyaTh YCJIOBHS MPUMEHUMOCTH MOJENEH (PU3NUECKUX TN U MPOIECCOB
(s1BJI€HMIT): OTHOPOJHOE JIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJeOaHUs, MaTeMaTUYECKU MAasITHUK, WJeaJIbHbIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aJbHbIN
K0JIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiJjpa U
KBAaHTOBOM MOJICJIM CBETA;

e pa3nuyaTh yCIOBUS (TPaHUIBI, O0JACTH) NPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yH/IaMEHTaIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;



e AHAJIM3UPOBATh U OOBSICHITH DJIEKTPOMArHUTHBIC MPOIECCHl W SBICHUS,
UCIIOJb3Ys. OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI D3JIEKTPOJAMHAMUKH U
CIEUHUAIBHOW  TEOPUM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpPaHEHUS
DNEKTPUYECKOrO 3apsiaa, cwna Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwino  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILI€MM CO CKOPOCTBIO
U3MEHEHHUSI  CHJIbl  TOKa,  TOCTYyJIaTbl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

e AHAJIM3UPOBATHh U OOBICHATH KBAHTOBBIE MPOIECCHI U SIBICHUS, HUCIONb3YS
MOJIOKEHUS! ~ KBAHTOBOM  (u3uku  (ypaBHEHHE  OHHIITEHA I
dbotordekra, mepBpi W BTOpPOW mToOCTynarel bopa, mpuHIUN
COOTHOIICHMsI HeompeaenéHnocTeit ['elizeHOepra, 3aKOHBI COXpPaHCHUS
3apsiIOBOTO U MAacCOBOT'O YHCENI UM SHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaZ0aKTUBHOTO paclaa);

¢ ONIMCHIBATh (PU3NYECKHE MPOLECChl M SBJICHUSA, HCIOJIb3ys BEJIUYUHBIL:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATHYECKOIO
MOJIsl, Pa3HOCTh ITOTEHUMAJIOB, DJICKTPOJABWXKYINAS CUJIA, HMHIYKIUSA
MarHuTHOTO TOJIsl, MarHUTHBIM TMOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYIAS. CHUJIAa CAMOMHIYKLHMH, 3HEPrusi MArHUTHOTO IOJIS
IPOBOJHUKA C TOKOM, PEISATUBUCTCKUU HMMIYJIbC, MOJIHAs 3SHEPrus,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIbI, DHEPrUs M HUMIYJIbC (DOTOHA,
MacCOBO€ YHKCIIO U 3apsll A1Ipa, SHEPTUSI CBA3U S1pPa;

* OOBACHATH 0COOEHHOCTH POTEKAHUS buznIecKux SIBJICHUU:
ANEKTPOMAarHuTHasl MHAYKLUWS, CAMOUHIYKIHUS, PE30HAHC, HUHTEPPEPEHIIMS
BOJNH, Judpakmusi, JTUCTIEPCHUsS, TOJHOE BHYTPEHHEE OTpaKeHHE,
dotosnextpudeckuii dhdext (pororddexr), ambda- u Oerta-pacmassl
anep, ramMMma-uslydeHue snep, (pusudeckue TPUHIUIBI CIEKTPaTbLHOTO
aHanu3a u padoThI Ja3epa;

¢ ONIPE/CIATh HAINpaBJICHUE HWHAYKIMUM MarHUTHOTO IOJISI NPOBOJHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa;

e CTPOUTH U300paKEHHE, CO3/1aBAEMOE TUIOCKHM 3€pKaJIOM, TOHKOM JTHUH30H, U
pPacCUMTHIBATH €0 XapaKTEPUCTUKU;

e IPUMEHSATh OCHOBOIIOJIAraloOlIMe AaCTPOHOMHUYECKUE TMOHSTHUS, TEOPUU U
3aKOHBI JJI1 aHalm3a ¢ OOBsACHEHUS  (U3UYECKUX  MPOIECCOB,
MPOUCXOJIAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABHKEHUSI HEOSCHBIX TeJl, IBOJIIOIUH 3BE3/] M BeeneHHOT;

e IPOBOJIUTH  MCCIIEIOBAHUE 3aBUCUMOCTEH  (U3UYECKUX BEIUYHH C
WCIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IOJTYYEHHOW  3aBUCHMOCTH



bu3ndecKkux BeIMYMH B BHAEC TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEITHOCTE  M3MEPEHMM, JeiaTh  BBIBOJBI IO  pe3yJibTaram
HCCJICIOBAHUS;

e IPOBOJIUTh KOCBEHHbIE M3MEPECHUSI (U3UYECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMAJIbHBIA METOJ W3MEpEHHUs, OIICHHWBAaTh AOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

¢ IPOBOJUTH OINBITHI MO MPOBEPKE MPEIJIOKESHHON TUMOTE3bl: IJIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYCHHbIE PEe3yJbTaThl U JIeJIaTh BBIBOJ O CTaTyce NPeIJIOKEHHOU
TUTIOTE3HI;

e OMTMCHIBATh METO/IbI MOJYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e COOJTIO/IaTh MpaBuia 0€30IaCHOTO TPya MPH MPOBEJICHUN MCCISIOBAHUN B
paMKax  y4yeOHOTO  JKCIEpUMEHTa,  IpakTUKymMa ©  y4eOHo-
HCCJIE0BATEIIbCKOM M IIPOEKTHOM JIESATEIIBHOCTH C MCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00OPaTOPHOrO 000PYAOBAHUS;

epelIaTh PACUYETHBIC 3aJaYW C SBHO 33aJaHHOM W HESIBHO 3aJaHHOM
(¢bu3MYecKo MOJIENIbI0: HAa OCHOBAaHWM aHalIM3a YCIOBUS BHIOUPATh
dbuzmyeckre MojeNd, OTBEYalolue TpeOOBaHMSAM 3ajlaud, MPUMEHSTh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3MUECKUX TEOpHUi
IpU  HCIOJIb30BAHMM MaTEMaTUYECKUX METOJIOB pElIeHUs 3ajaad,
MIPOBOJIUTH PACUYEThl HA OCHOBAaHUM MMEIOIIMXCS JTaHHBIX, aHAJIM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATH METO/Ibl PEIICHUS C YYETOM IMOJYYEHHBIX
pEe3yJIbTaTOB;

e pellIaTh KAUYE€CTBEHHBIE 3a/1auu, TPEOYyIOIIUe MPUMEHEHUS 3HAHUHN U3 Pa3HbIX
paszenoB Kypca (U3WKHA, a TAaKXKE HWHTETPAMM 3HAHWA W3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PaCCyXJCHHI C ONTOPOIl HAa U3yUYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3nUecKue SBJICHMUS;

¢ CTIOJIB30BAaTh TEOPETUYECKUE 3HAHUS Ui OOBACHEHUS OCHOBHBIX
MPUHLIUINOB PaOdOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTMYECKHUX MTPOIECCOB;

e IPUBOUTH MPUMEPHI BKJIAJIa POCCUMUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

e QHAJIM3UPOBATh M OIIEHUBATh MOCJEACTBHUS OBITOBOM W MPOW3BOJCTBEHHOM
NEATEILHOCTH YeJIOBEKa, CBSA3aHHOW ¢ (U3MYECKUMH IIpoIleccCaMu, ¢
MO3UIINHI IKOJIOTHUECKON O€30MMacCHOCTH, MPEACTABICHUN O palliOHATLHOM
MPUPOJIOTNIOIB30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOTrO
00111eCTBA;

o IPUMEHSTHh pa3Iu4Hble CHOCOOBl PabOThl ¢ HMH(pOpManMeh (HU3NIECKOTO
COJIEP)KaHUSI C MCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHI, PU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(POPMALIMOHHbIE
TEXHOJOTHH JJIi TOWCKA, MepepabOTKH U TPEAbSIBICHUA Y4YeOHOH u
HAYYHO-MOMYJISIPHON HH(OpMaLUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMAaIMK, TOJIYYECHHOW U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUUYECKH
aHAIM3UPOBATh  MOJy4aeMyr0  HMHGOpMAnui0O U OLICHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAaHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMaLUY;

o IPOSIBIIATH OpraHU3allHOHHBIE " IIO3HABATEIIbHBIE yMEHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHMs] HOBBIX 3HAHUKW B Tpoliecce
BBINIOJIHEHHUS IPOEKTHBIX U y4eOHO-UCCIIEIOBATENbCKUX padoT;

epaboTarh B TIpynne C MCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYyMIbl, PAMOHAIBFHO PacHpeaesiaTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OIICHUBATh BKJIaJ KaXIOTro U3
YYaCTHUKOB T'PYNIIbI B pEIIEHUE PacCMAaTPUBAEMON MTPOOIIEMBI;

o IPOSIBISATh MOTUBALIMIO K Oyayuieil mpodeccuoHanbHOM AESITeNbHOCTH 0
CHENUATIBHOCTSIM (PU3UKO-TEXHUUYECKOTO TPOQuIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KonTpoabubie IIpakTnueckue
n/n NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
Pasnen 1. HAYUHbBIN METOA MO3ZHAHUSA NIPUPOAbI
1.1 Hayunerii MeTo Mo3HaHUS IPUPOIEI 6 bubnmorera [TOK
’ Y a PHPOA hitps://m.cdsoo.ru/f16b68d7
Wroro no pazneny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmmorera [TOK
https://m.edsoo.ru/f16b68d7
2.2 Jmnamuka 10 bubmorera [TOK
https://m.edsoo.ru/f16b68d7
" bu6nmoreka [IOK
2.3 Cratuia TBEPAIOTO TENA > ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHECHHSI B MEXAHHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJIAPHASN ®U3UKA U TEPMOJIUHAMUKA
bubmuoreka [JOK
1 7| 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUU 5 hitps-//m.cdsoo.ru/f16b68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cOCTOIHMS BenlecTBa. Da3oBbie 14 1 bu6nuoreka [JOK



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

[EepPexXoabl https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznea 4. JIEKTPOJANHAMUKA
bu6nuoreka [JOK
41 Onexrpirieckoe noe 24 https:/m.edsoo.ru/f16b68d7
N N bu6nmmoreka [IOK
4.2 I1oCTOSTHHBIN 2IIEKTPUYECKUM TOK 24 hitps://m.cdsoo.rw/f16b68d7
bu6mmoreka [IOK
43 TOKM B pasTIHEIX Cpeax 0 https:/m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3znen 5. PUSNYECKUM MPAKTUKYM
. bubmmotexa [JOK
51 Dusieckiit IPaKTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bubnuoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KoanuecTBo yacos JIeKTPOHHbIE
HanMeHoBaHHe pa3/iejioB H TeM uudpoBbie
Ne ni/m P Kontpoabusie IIpakTunyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. JIEKTPOJIMHAMUKA
bu6nuoreka [JOK
1.1 M 14
ArHHTHOE ToJie https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 1 1
IJICKTPOMArHHTHAA HHAY KIS 3 https://m.edso0.ru/39859¢f1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUWSI U BOJIHBI
bubnuoreka [JOK
2.1 M 1
CXAHUHECKHE KONeOaHHs 0 https://m.eds00.ru/39859f1
bu6mmorexa [IOK
2.2 1
DNeKTpOMarHUTHbIE KOJIeOaHus 5 hitps://m.edsoo.rw/39859¢f1
)3 MexaHUYeCKHEe U FJIEKTPOMArHUTHbHIC 10 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
24 Onrika 25 ! https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

Ocuosel CTO

5

1

bu6mmorexa [IOK
https://m.edso0.ru/39859¢f1

Hroro no pasaeny



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

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckyasspHO-BOJIHOBOH AyaIn3M 15 bubmmorexa HOK
' PHyCKYIAP y https://m.eds00.ru/39859¢f1
bu6nuoreka [JOK
4.2 (6))
H3HKa aToMa > https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO fA7Ipa ¥ AJIEMEHTapHBIX 5 bubnuorexa [JOK
' YaCcTHUI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pa3zaen 6. PUSMYECKUUN MPAKTUKYM
N bu6nmoreka [JOK
6.1 Pu3HIECKHi IPAKTUKY M 16 16 https://m.edso0.ru/39859¢f1
Uroro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTu3aius 1 0000IIeHNE
71 MIPEIMETHOTO COACPKAHUSI U OIbITA 15 bubmmoreka [IOK
) JESTENIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢ef1
n3yueHnuu kypca ¢pusuku 10 — 11 xmaccon
Wroro no pazneny 15
bu6mmorexa [IOK
Pesepriioe Bpes 10 https://m.edsoo.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



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




IHOYPOYHOE INTAHUPOBAHMUE

10 KITIACC
Kosn4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypcsl
1 dusnka — pyHaaMeHTaIbHAs HayKa O 1 bu6nuorexa [IOK
IIpUpOJIE https://m.edsoo.ru/1beef346
) HayuHblii MeTO1 MO3HAHUS U METOBI | bu6mmoreka [IOK
rccaeaoBaHus GU3NIECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPUS B MPOLIECCE
3 Mo3HaHus npupoasl. HaOmronenue u 1 bubmmorera [TOK
PHPOZEL. https://m.eds00.1u/34¢49931
JKCIIEPUMEHT B (hU3HKe
4 CrniocoOsl u3mMepeHus: GU3NIECKUX | bubmmoreka [JOK
BEIIUYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAs M OTHOCUTEIbHAS
. bubmmorexa [JOK
5 MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1
https://m.edsoo.ru/7f18fda3
BEJINYMH
MonenupoBanue B ¢puzuke. Poib u
6 MecTo (pu3uKu B (POPMUPOBAHUH 1 bubnmnoreka [JOK
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, https://m.edsoo.ru/eabbded1
B NMPAKTHUUECKOU IEATETLHOCTH JIFOICH
Mexanunyeckoe aBuxenue. Cucrema
7 otcdyeTa. OTHOCHUTEIIBHOCTh | bubmuoreka [JOK
MEXaHUYEeCKOro aABuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4i MEXaHUKH
8 Paaunyc-BekTop MaTepuanbHON TOUKH, 1 bubmuoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€T0 MPOCKIHUHU HAa OCHU KOOpAMWHAT.

Tpaekropust. [lepemenienue. CKopocTb.

Hx npoekuu Ha 0OCH KOOPAMHAT

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

PaBHOMEpHOE IpsIMOIIMHEHOE
nBxeHue. I'paguueckoe onucanue

bu6mmoreka [IOK

? PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JBUKEHUS

10 CnoxxeHue nepeMeIeHnii U CKOpoCTeil. bubnnoreka [JOK
Pemienue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHoe 1BUXEHHE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubnnoreka [JOK
[IpsimosinHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanue

12 MIPSMOJIMHENHOTO IBUKEHUS C bubmmorexa [TOK

https://m.edsoo.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoOoaHoe majienre. Y CKopeHue

13 CcBOOOIHOTO ITafeHNs. 3aBHCHMOCTD bu6mmoreka [IOK
KOOPAUHAT, CKOPOCTH, YCKOPEHUSA OT https://m.edsoo.ru/f738109¢
BpEMEHH U UX rpaduku

14 JIBxeHue Tena, OpOIIEHHOTO MO/ bu6mmorexa [IOK
YIJIOM K TOPA30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. Jprmxenue
110 OKPYKHOCTH. YTJIOBas U JIMHEWHAs

15 ckopoctb. [lepuoa u yacrora. bubmorexa HOK

https://m.edsoo.ru/33196fbe
LlenTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE
16 KonTponbhas padbota no teme bubnnorexa [JOK


https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

"Kuuematuka"

https://m.edsoo.ru/1242{32e

IIepsbiit 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCUETA.

bu6mmoreka [IOK

17 [Tpuniun oTHocUTENbHOCTH [ anumnes. https://m.edsoo.ru/5a9e4a64
Heunepuuanbubie cCTEMBI OTCUETA
18 Cuna. PaBHOZI€HCTBYIOIIIAs CHUJIA. bu6mmorexa [IOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumoneiictue ten. Tperuii 3akoH bu6mmoreka [IOK
HrroTona https://m.edsoo.ru/57dba505
[Ipunumn cynepno3uiyu cui. Pemenue
20 3arz)[aq Ha Hp};IMgHeHI/Ie 3aKOHOB bubmorexa HOK
https://m.edsoo.ru/bdf997fb
HrroTona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIEHTHOCTh IPABUTAIUOHHON U bubnmorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl
” Cuia TSKECTH U YCKOPEHHE bubnmoreka [JOK
CBOOOJTHOTO TIAJCHUS https://m.edso0.ru/2275726
JIBmkeHnne HeOECHBIX TeJ U UX
3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bu6mmoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena brbmmorexa [OK
https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BuabI cun bubnmnoreka [JOK
25 TpeHus. J[BUKEHHUE B )KUIKOCTH M rase ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIbI CONIPOTUBIICHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 Hasnenue. I'mapoctatuueckoe bubmmoreka [IOK

nasienue. Cuiia Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

AOQCOJIIOTHO TBEPJIOE TEIIO. bubmmoreka [JOK
27 [ToctynarenbHOE M BpamaTeabHOE bu6mmoreka [IOK
JIBIJKEHUE TBEPJIOrO Tena https://m.edsoo.ru/2b95d57¢
73 MOMEHT CHJIbI OTHOCHTEIBLHO OCH bu6mmoreka [IOK
Bpaienus. [1nevo cubl https://m.edsoo.ru/653d3459
CnoxxeHue Cuil, IPUIOKEHHBIX K
29 TBepaOMY Teny. LleHTp TsxecTu Tena. bubnuoreka [JOK
YcnoBus paBHOBECUS TBEPAOTrO TeEIIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
bu6nuoreka [JOK
30 Pemenue sanau https://m.edsoo.ru/dclcaac0
3l KonTponbhas pabota no teme bubnnorexa [JOK
"Jlnunamuka. Cratuka TBepaoro tena'" https://m.edsoo.ru/9f5a574c
NMnynec MaTepuanbHOM TOUKH,
0 CHUCTEMBI MaTepHAIIbHBIX TOYEK. LleHTp bubmmotexa [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema o ABUKEHUU ILIEHTPA MacC
NmMnynbsc cuibl 1 13BMEHEHUE UMITYJIbCa
33 TeNna. 3aKOH COXPaHEHMsI HMITYJIbCA. bubnmorexa LIOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMIlynbca MaTEPUAIBHON
34 touku. [IpencraBiaeHue o coxpaHeHUN bu6mmoreka [IOK
MOMEHTA UMITYJIbCA B HEHTPAIBLHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
bu6mmorexa [IOK
35 Pemere 3axa< https://m.edsoo.ru/f7706d63
36 Pabota cuibl Ha MaJIOM U Ha KOHCYHOM bubmuoreka [JOK

nepememnieHuu. [ paduueckoe

https://m.edso0o0.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
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MPECTaBICHHE PAOOTHI CHIIBI.
MoIHOCTh CHIIBI

Kunernueckas sueprus. Teopema 06

37 W3MEHEHUN KUHETUYECKON DHEPTUH bubmmorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOUYKU
IToreHnmuaabHBIE U HEMTOTEHIINAJIHHBIE
38 cuinl. [TorennuanbpHas sHeprua. Bropas bubmorexa LOK
’ I, p https://m.edsoo.ru/554bafcc
KOCMHUECKasi CKOPOCTh
TpeTbsa kocMuueckas cKOpocTb. CBs3b
paboThI HEMOTEHIIUATIBLHBIX CHII C
39 H3MEHEHUEM MEXaHUYECKOU SHEPTUU bubnmorera [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKOHN YHEPTrUn
VYiupyrue u HeyInpyrue CTOJIKHOBEHUS.
40 Y EIZHGHI/IG Bey Hp};'IJ'II/I U1 MAcaIbHON buGnnorexa LIOK
P PHY hitps://m.cds0o.ru/f30f43b6
SKHUIIKOCTH
41 KonTponbHas pabota no teme "3aKoHbI bubnnorexka [JOK
COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3sutue npeacrasiieHUil 0 IPUPOIE
P bap bu6mmoreka [IOK
42 Teru1oTel. OcHOBHEIE nooxkeHusS MKT.
https://m.edsoo.ru/b0ad445f
Huddys3usa. bpoyHoBCcKkoe ABMXEHHE
CtpoeHnue ra3000pa3HbIX, KUIKHX U
bubmmorexa [IOK
43 TBEPJBIX TeN. XapaKTep IBUKEHUS U
. https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBHUS YaCTUI[ BEIIECTBA
Macca u pa3smepsl MOIEKYI (ATOMOB).
44 Konuqecho Bep ecTBa r}]OC"E“OHHHaH) bubnnorexa [IOK
m ’ https://m.edsoo.ru/c5b72ab7
ABorajzipo
45 Temnepatypa. TemioBoe paBHOBECHE. bubmmoreka [JOK


https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

Illxana [enbcust

https://m.edsoo.ru/0070d493

46 Pemenue 3agau bubmorexa HOK
https://m.edsoo.ru/1531abas
. bubmuoreka [JOK
47 WneanbHblil Ta3. ['a30BbIe 3aKOHBI hitps-//m.cdsoo.ru/1deb2367
43 VYpaBuenue Menaeneesa-Knamneiipona. bubnuorexa [JOK
Pemenne 3amau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubnuorexa [JOK
JanpTona https://m.edsoo.ru/14e02d 1f
50 N3onponeccel B naeanbHOM rase ¢ bubnnorexka [JOK
MOCTOSHHBIM KOJMYECTBOM BEIIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacraBpneHue
51 Hfog)poueccom EIBOTepMa, nu30Xxopa, bubmorexa HOK
https://m.edsoo.ru/1344327b
nzobapa
bu6nmoreka [IOK
32 Ocnosnoe ypasrenne MKT https://m.edsoo.ru/c8094721
bu6mmorexa [IOK
>3 Pelerye 3anas https://m.edsoo.ru/10265a05
CBs3b a0COMIOTHOM TeMIepaTypbl
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpEeIHEHN KHHETUYECKON IHEpTUe https://m.edsoo.ru/c38af875
MOCTYMATEJIbHOTO TEIIJIOBOTO JABUKCHUS
e€ yacTull
55 O000I11IeHIE U CUCTEMATU3aLMs 3HAHUI bu6mmorexa [IOK
o teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbhas padota no teme "OCHOBBI bubmuorexa [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckas cucTema. 3ajianue bu6mmorexa [IOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

BHEIIHUX ycyioBui U1 T/l cuctemsl.
Bremnue u BHyTpeHHUE ITapaMeTpBl.
[Tapametpsl T/l cuctemsbl Kak cpegHue
3HAYEHUS BEJIMYUH, OIIUCBIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM yPOBHE

HYJ'ICBOG Ha4ajl0 TCpMOJUHAMUKHU.

https://m.edsoo.ru/5f8d38a3

bu6mmorexa [IOK

58 Camonpoun3BoipHas penakcauus T
P p H A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mogenb ueanbHOrO ra3a B
59 TEpMOJMHAMUKE. Y CJIOBUS bubmmorexa [OK
pMoa 7 https://m.eds00.ru/29355001
MIPUMEHUMOCTHU STOU MOJEIHN
60 VYpaBuenue Menneneena-Kianeiipona u bubnmnoreka [JOK
BBIPa)KCHUE JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxenue 11 BHyTpEeHHEH SHEPTrUn
61 OJTHOATOMHOTO HJE€aJILHOIO Ta3a. bu6mmorexa [IOK
KBazucrarnueckne u HeCTaTUUECKUE https://m.edsoo.ru/ac5Scacl5
TIPOTIECCHI
DOnemeHTapHas paboTta B
& TepMOJNHAMHKE. Brruncienne paboThl bubmuoteka [JOK
o rpaduky npoiecca Ha pV- https://m.edsoo.ru/741d5738
IuarpaMme
Tenmonepenada Kak crnoco0 U3MEHEHUS
63 BHyTpeHHel sueprun TJ] cucreMsr 6e3 bubmmorexa [TOK
yip P https://m.edsoo.ru/3d734561
COBepILEHHs paboThI
64 KonBekuusi, TemaIonpoBOgHOCTD, bubnmnoreka [JOK
U3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KommaectBo Teminotel. TermmoéMKoCTh bubmuoreka [JOK

Tena. Y IeJbHas U MOJIsIpHAst

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
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TEINIOEMKOCTH BEIIeCTBA. Y ICIbHAS
TCIUIOTA CrOpaHus TOILIMBaA

66 Pacuér xonmyecTBa TEMIOTHI IPU bubnuorexa [JOK
TerJionepeaaye https://m.edsoo.ru/1dbSad4e
67 [TonsiTue 06 aguabaTHOM MpoIECCe. bubnuorexa [JOK
[TepBriil 3aKOH TEPMOAMHAMUKU https://m.edsoo.ru/d8098824
KonuyecTBo TemnoTs! u paboTta Kak
68 MEpbl U3MEHEHUSI BHYTPEHHEH YSHEPTUHU bubmorexa HOK
https://m.edsoo.ru/b047alcd
T/l cucrtembl
BTopoii 3ak0H TepMOJIMHAMUKY 15T
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOILIECCOB
70 [IpuHIUIIBI IEWCTBUSA TEIIOBBIX bubnumoreka [IOK
mamuH. KITJT https://m.edsoo.ru/2e945513
71 Maxkcumansaoe 3Hauenue KIT. [ukin bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
2 Pemterne sagas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIEKThI
7 HUCIIOIB30BAHUS TEIJIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TernnoBoe 3arpsA3HEHUE OKpPYKaIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubmuoreka [JOK
4 Pemterne sagas https://m.edsoo.ru/c8c70432
O060061IeHre U cucTeMaTu3alus 3HaHu|
bu6mmorexa [IOK
75 no teme "Tepmoannamuka. TennoBbie

MaIuHbr"

https://m.edsoo.ru/28d62b3f
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KonTponbhas padota no teme

bubmuoreka [JOK

76
"TepmoanHamuka. TeraoBsie MaIuHbB" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBanne 1 KOHICHCAIIHS. Eub OK
HOJINOTEKA
77 Hcnapenue u kuneHue. Y aenbHas 1
6 https://m.edsoo.ru/6f8e6777
TEIIOTa MapooOpa30BaAHUS
HacpiiieHHbie 1 HEHACHIIIIEHHBIE MAPHI.
KauectBenHast 3aBUCHMOCTD INIOTHOCTH
Y JaBJICHUS HACBIIIEHHOTO Mapa OT
bubnnoreka [JOK
78 TEMIIepaTypbl, UX HE3aBUCUMOCTb OT &
ni https://m.edsoo.ru/f5¢17d02
00bEMa HACBIIIEHHOTO apa.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT
JIaBJIEHUS B KUJIKOCTH
79 BnaxxnocTs Bo3yxa. AOCONIIOTHAS U bubnmoreka [JOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenne 3amau
a https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue n Eu6 10K
. nonmoTeKa
81 amop(HbIe Terna. AHU30TPOIHS CBOWCTB
https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
[laBnenue u KpUCTATUIU3ALIMSL. Bu6 OK
HONIMoTEKA
82 VenpHas TEIIOTA MIABICHUS. a
Cv6 https://m.edsoo.ru/6ee91e9f
yonumanus
Hedbopmaruu TBEpAOTO TENA.
bubmnoreka [JOK
83 Pactsixenne u cxatue. Casur. MoayJib &
. https://m.edsoo.ru/dalaabl10
IOnra. [Ipenen ynpyrux nedgopmarmii
TemnnmoBoe pacumpeHue KUIKOCTEN 1 Eu6 1OK
. HOJINOTEKA
84 TBEPIBIX TEJI. AHTAPMOHU3M TEIJIOBBIX

KoJie0aHui YacTHUI] BEI[ECTBA

https://m.edsoo.ru/7baSedf2
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[IpeobpazoBanue sHeprun B (ha30BBIX

bubmuoreka [JOK

85
nepexoaax https://m.edso0.ru/97a0672f

bu6mmoreka [IOK

86 v €HHE Te o

PaBHCHHC TEILTOBOTO baxamca https://m.edsoo.ru/ab1521fb
bu6nuoreka [JOK

87 Pemenue 3ana

tenn Aat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnsipueie siBnenus. Jlapnenue noa bu6mmoreka [IOK
HUCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
xuakoctu. Gopmyiia Jlamnaca
O00011eHNEe U CUCTEMATH3AIMs 3HAHUHI

89 1o Teme "ArperarHble COCTOSHHUS bubnmorexa [IOK

p " https://m.edsoo.ru/0b52575¢
BemiecTBa. Ma3oBbIE MEPEXOJIbI
KonTponbHas pabota mo Teme
90 "ArperaTHble COCTOSIHUS BeEIleCTBa buGnnorexa LIOK
P " B ' https://m.edsoo.ru/7dc2a739
@da30BbIC IEPEXOBI
OnexTpusaius Tea U €€ IposBICHUS.

01 DnekTpudeckuil 3apsa. /Isa Buaa bubnuorexa [JOK
3JIEKTPUYECKUX 3apsaoB. [TpoBogHUKH, https://m.edsoo.ru/1aff445f
JIARJIEKTPUKU U Oy TPOBOHUKHI
OJIeMeHTapHBINA dIEKTPUUECKHUH 3apsi.

92 3aKoH COXpaHeHI/I}I SJISKT I/Iqecxorz bubnmorera [IOK

p p https://m.edsoo.ru/f49afd24
3apsna

93 B3aumopeiictBue 3apsioB. ToueuHble bu6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edsoo.ru/445b7746

bubmuoreka [JOK

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

https://m.edsoo.ru/08fc19bc
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Dnektpuueckoe none. Ero aeiicTBue Ha

bubmuoreka [JOK

95
DJIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB 2JIEKTPHUYECKOTO TOJIS.

96 [IpoGuelii 3apsz. Jlunun bubnnorexka [JOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO OIS, https://m.edsoo.ru/3dac6957
OAHOPOHOE ANEKTPUIECKOE T10JIe
[ToTenuuaabHOCTH

97 3JEKTPOCTATUYECKOTO 1oJsi. Pa3HOCTH brbmmorexa [OK

P ' https://m.eds00.ru/80021447
MOTEHIMAJIOB U HANPSIKEHUE
[loTenuumanbHast SHEPrus 3apsiia B
98 3JEKT OCTaTI/I‘IeCKOI\E nose li_[OTeH nan bubmmorexa [TOK
p ) H https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBsi3b HANPSHKEHHOCTH TIOJISI U

99 A3HOCTH MMOTEHIIMAJIOB JUIS bubmmorexa LIOK
p H A https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 [IpuHumn cynepno3zunun bu6mmoreka [IOK
BJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfedabe

bu6mmorexa [IOK

101 Pewrenne 3anau

8 https://m_edso0.ru/5a582263

102 [Tone Toueunoro 3apsna. [ome bubnmnorexa [JOK
PaBHOMEPHO 3apsKEHHOM chepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO IO

103 00Bpémy mapa. Ilone paBHOMEpHO bubmmorexa LOK

Y ? ' P N P https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEUHOM! MIIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bu6mmoreka [IOK
rosie. Y CII0BUE PAaBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab

105 JIM3IIEeKTPUKY U MOTYIIPOBOAHUKY B bubmmoreka [IOK

OJICKTPOCTATUYCCKOM I10JIE

https://m.edsoo.ru/060ebab5
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Kongencarop. DneKkTpoéMKOCTh

bubmuoreka [JOK

106 .0 é
KORJIeHCATOpa. JICKTPOEMKOCTD hitps://m.cds0o.ru/845b4£73
TIJIOCKOTO KOHJEHCATOpa
107 [TapannensHOE coequHEHNE bu6mmoreka [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTensHOE COeTUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.eds00.ru/1€992920
109 OHeprus 3apsLKeHHOT0 KOHAEHcaTopa bubnmorexa [IOK
p p A p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemienue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBrokeHue 3apsiKEHHOM YaCTHUIIbI B bu6mmorexa [{OK
OZHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06001enre u cucTeMaTru3aIus 3HaHUI bubnuorexa [JOK
1o Teme "DnexTpudeckoe mojue" https://m.edsoo.ru/5752603f
114 KonTponbhas pabora no teme bubnnorexa [JOK
"DnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cwnna toka. [TocTossHHBIN TOK. Y CIIOBUA
115 CYILIECTBOBAHMSA IIOCTOSIHHOT'O bubmmorera [TOK
y hitps://m.eds00.ru/233311b5
ANEKTPUYECKOTO TOKA
bubmuoreka [JOK
116 41 .H 9J1C
crounukn Toka. Hanpskenue u 31 https://m.edsoo.ru/0839al15
17 3akon OMa Ju1s yyacTKa LETH. bubnuorexa [JOK
DIIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTB CONPOTUBIICHUS bubnuorexa [JOK

OJTHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U TIJIOIAU IMOIICPEUYHOTO

CeUYeHHUs
119 VY 1enbHOE CONPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenne 3anau https://m.edso0o.ru/437f8300
120 [TocnenoBarenbHOE, NapaJUIEIbHOE, bu6mmoreka [IOK
CMEIIaHHOE COEAUHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7¢07
121 Pacuét pa3BeTBIEHHBIX ANEKTPUUECKUX bubnuorexa [JOK
neneit. [IpaBuna Kupxrodga https://m.edsoo.ru/1794cf37
bu6mmoreka [IOK
122 | Pemerye sazas https://m.edSO(I)_.[ru/?)SS1b469
123 PaGora anekTpudeckoro Toka. 3akoH bubnmnoreka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c
bu6mmorexa [{OK
124 | Pemerne sazas https://m.edsocl)_.[ru/6761bef
MOUIHOCTB JEKTPUIECKOTO TOKA.
125 TerioBass MOIITHOCTh, BhIZIEIsIeMasl Ha bubnmorexa [IOK
https://m.edso0.ru/99750a6f
pe3ucrope
bubnuoreka [JOK
126 Pemerre 3axas https://m.edSO(I)_.[ru/eb72fc24
127 OJIC u BHyTpEeHHEE CONTPOTUBIICHHE bubnuorexa [JOK
HCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa A5 TOJTHOM (3aMKHYTOM) bubanorexa [JOK
3IEKTPUUECKOM 1enHn https://m.edsoo.ru/221f40fb
bu6nuoreka [JOK
129 Pemmenue sanau https://m.edsocI)_.[ru/3580b679
bu6mmorexa [IOK
130 MomHOCTS HCTOTHHKA TOKA https://m.edSO(I)_.[ru/aanS 1d8
131 Kopotkoe 3ambikanue bu6mmoreka [IOK
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https://m.edsoo.ru/546f5632

132 Konpaencarop B 11enu NOCTOSIHHOT'O TOKa bubmorexa HOK
A pEH https:/m.edsoo.ru/35368f3e
bu6mmoreka [IOK
133 Pemenue
HHCHHE Sanat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no teme "llocTossHHBIN bubmuoreka [JOK
ANEKTpUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no teme "llocTossHHBIN bubmuorexa [JOK
3IEKTPUUYECKUN TOK" https://m.edsoo0.ru/744261b8
136 Pemenue 3agau no teme "llocTosiHHBIN bubmuorexa [JOK
AIEKTPUYECKUNA TOK" https://m.edsoo.ru/eb5d4687
O060011IeHre U cCUCTEMAaTU3AIIS 3HAHUN
137 1o Teme "[1oCTOSTHHBIN 2IIeKTPUUISCKUI bubmorexa HOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas padbota no teme bubmumoreka [IOK
"TToCTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKTpruyecKasi MpOBOAUMOCTD
139 a3JIMYHBIX BEIIECTB. DIICKTPHUICCKHI bubmorera [JOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTa/lTaX. CBEpPXIPOBOIUMOCTD
DIEeKTPUYECKH TOK B paCTBOpaXx U
bu6mmoreka [IOK
140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI
https://m.edsoo.ru/4b423491
®dapages A IEKTPOIN3a
bubmuoreka [JOK
141 Dnek €CKuH TOK B raszax. [lnazma
FICKTPHHACCITHIL TOK B Fasax. TLIasM https:/m.eds00.ru/92d92£76
142 DNEeKTPUYECKUM TOK B BAaKyyMe. bubnuorexa [JOK
Bakyymnbie pubopbl https://m.edsoo.ru/2E+160
143 DIEKTPUYECKHM TOK B bubnuorexa [JOK

MOJTyIPOBOIHUKAX

https://m.edsoo.ru/ab61c660
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[TorynpoBoAHUKOBBIE TPUOOPHI

Du3HUeCcKUil IPAKTUKYM 110 TEME
"HM3mepeHue cuibl TOKA U HAaPSHKEHUS
B IIEMH MTOCTOSTHHOTO TOKA MPH MTOMOIIN
aHaJIOTOBBIX U IHU(POBBIX
M3MEpUTENIbHBIX TPUOOPOB" UIIU
"3HaKOMCTBO ¢ IIUPPOBOIL
nabopaTtopueii o ¢usuke. [Ipumepsr
U3MepeHus: GPU3NUECKUX BEITHMUUH MPU
MOMOIIM KOMITBIOTEPHBIX 1aTYUKOB"

DuU3NYECKUN TPAKTUKYM 10 TEME
"N3ydeHne HepaBHOMEPHOTO JABUKEHUS
C LEJbIO ONPEIETICHUsI MTHOBEHHOM
ckopocTH"

PU3NUECKUN IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHusl Ipu
MPSIMOJTMHETHOM PaBHOYCKOPEHHOM
JIBMKEHHUH 110 HAKJIOHHOM MI0CKOCTH"
nmu "MccnenoBanre 3aBUCUMOCTH Iy TH
OT BPEMEHH IPU PaBHOYCKOPEHHOM
IBIKeHUN"

DuU3NYECKUN TPAKTUKYM I10 TEME
"W3MepeHne yckopeHusi CBOOOIHOTO
najgenus” win "N3yuenue nqBUKEHUS
Tena, OPOIIEHHOT0 TOPU30HTAIBHO"

bu6mmorexa [IOK
https://m.edso00.ru/83622200

bu6nuoreka [JOK
https://m.edsoo.ru/5643ea56

bu6nmoreka [JOK
https://m.edsoo0.ru/f6292£5f

bu6mmoreka [{OK
https://m.edso0.ru/6960b6ef

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

149

®u3HYECKU IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Tea 110
OKPY’KHOCTH C IIOCTOSHHOH 110 MO JIIO

bubmuoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" miu "MccnenoBanue
3aBHCHUMOCTH TEPHO/Ia 00paICHHUS
KOHHUYECKOTO0 MassTHUKA OT €ro
napameTpon"

150

DU3NYECKUN TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIOIIECH CUITBI
TIpH IBHXKEHUH OpyCKa M0 HAKIOHHOM
miockoctu" niu "IIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABH)KECHUS
OpycKa 1o HAKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151

152

PU3NUECKU IPAKTUKYM 110 TEME
"HccnemoBanne 3aBUCUMOCTH CHUIT
YIOPYTrOCTH, BOSHUKAIOIIUX B PYKUHE U
PE3UHOBOM 00pa3sle, OT ux
nedopmarun nwin "M3ydeHue
JIBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOU Yepe3 JIETKUI
61oK"

PU3NUECKUN IPAKTUKYM 110 TEME
"U3zmepenune kodhuiinerTa TpeHus mno
BEJIMYMHE yTII0BOT0 KO3 HUIIMEHTA
3aBucuMoctd Frp(N)" ninm
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HaKJIOHHOH IJIOCKOCTH € IEpEMEHHBIM
ko3¢ dULIIeHTOM TpeHHs" WK
"N3yueHue qBUKEHMS IPy3a Ha Baly C
TpeHueM"

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al

bu6mmorexa [IOK
https://m.edsoo.ru/b83b1607

153

DuU3HUECKU MPAKTUKYM 110 TEME

bubmnoreka [JOK
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"UccnenoBanue yciaoBUil paBHOBECHS
TBEPAOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KonctpyupoBanue
KPOHILITEHHOB U Pacy€T cuil ynpyroctu"
uinu "M3ydeHune yCTOMYMBOCTH
TBEPOTIO TeJla, UMEIOIIETO IJI0Aab
onops!"

Du3HUeCKUil IPAKTUKYM 110 TEME
"N3mepeHune umiyibca Tesa no
TopMo3HOMY IyTH" uim "U3mepenune
CHWJIBI TSITH, CKOPOCTU MOJIETN
AJIEKTPOMOOHJISI U MOIITHOCTH CHITBI
Taru" unu "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TEJA C UMITYJIbCOM CHIIbI"
nnu "HccnenoBanue coxpaHeHus
HMITYJIbCaA TP YIIPYTOM
B3auMozeiicTBun" wiu "M3mepenue
KMHETUYECKOM SHEPruu Teia 1o
TOPMO3HOMY ITyTH"

PU3NUECKUN IPAKTUKYM 110 TEME
"M3y4eHne n30TepMHUYECKOrO MpoIecca
(peKOMEHJ0BaHO UCIOIb30BAHUE
uudpoBoi 1abopaTopun)" win
"N3ydeHne u30xXopHOro npoiecca” uiu
"N3yuenue n3ob6apHoro npouecca' uim
"[IpoBepka ypaBHEHHs cOCTOSHUSA"
DuU3HUECKUN PAKTUKYM 110 TEME
"N3mepenue yaenbpHoH TemnoéMkoctu"
unmu "VccnenoBanue mpoiecca

https://m.edsoo.ru/4a04f4f7

bu6mmorexa [IOK
https://m.edso00.ru/856fb28e

bu6mmorexa [IOK
https://m.edsoo.ru/eOfe7e07

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61
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OCTBIBaHUS BelllecTna' Wik
"NccnenoBanue agnadaTHOTO
npouecca” win "HU3yuenue
B3aMMOCBSI3H SHEPTUHU
MEKMOJICKYJSIPHOTO B3aUMOACHCTBUS U
TEMIEPaTypbl KUTICHUS KUKOCTEH"

Du3HUeCcKUil IPAKTUKYM 110 TEME
"N3yueHune 3akoHOMEpHOCTEN
HCHIApEHUs KUAKOCTEN" Uin
"N3mepenue yaenbHON TEII0ThI
raBieHus Jpaa" unu "M3ydenne
CBOMCTB HACBIIICHHBIX TapOB" MU
"N3mepenune abCcoMOTHON BIaXKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHun". M3mepenue

KO3 pHIMEHTA TOBEPXHOCTHOTO
HaTSKEHUS

DuU3HUECKUN PAKTUKYM 110 TEME
"HaGnroieHne npeBparieHus SHEPTUu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
W3JIyYEHHS CBETOMOA" WIIN
"M3yueHue npoTekaHus TOKa B LIETIH,
cozepxanieil KoHaeHcaTop" wiu
"Pacnipenenenue pa3zHocTH
MIOTEHLIMAJIOB (HAIPsUKEHUs ) Ipu
MIOCJIEI0BATEILHOM COEIMHEHUHN
KOHJIeHCaTopoB"

DuU3NUECKU PAKTUKYM 110 TEME
"HMccaenoBaHue CMEIIAHHOTO

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

bu6mmorexa [IOK
https://m.edsoo.ru/ec424377

bubmuoreka [JOK
https://m.edsoo.ru/2b179d98
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COCIMHEHUS PE3UCTOPOB" HIIN
"N3mepeHue y1enbHOro
COIPOTHUBIIEHUS TIPOBOIHUKOB'" WK
"UcciaenoBanue 3aBUCUMOCTH CHJIBI
TOKa OT HAMPSDKCHUSI JIJIS JTAMITBI
HakaJuBaHus"

Du3HUeCcKUil IPAKTUKYM 110 TEME
"Habmonenue snexTponusza’ win
"N3mepeHue 3apsiia OTHOBAJIEHTHOTO
noHa" nnu "HMccaenoBanue

bu6nuoreka [JOK

160
3aBUCUMOCTH COIPOTUBIICHUSA https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI' WIH
"CHsTHE BOJIBT-aMIIEPHOU
XapaKTEPUCTUKH Aroaa"
PesepBHEIil ypok. O000IIIEHHE U
P P N bu6mmorexa [IOK
161 CHUCTEMAaTH3allis 3HAaHUH 10 TEME
R https://m.edsoo.ru/ed017d93
PesepBHsblil ypok. O0001IEHIE U
P P N bu6nmoreka [JOK
162 cucTeMaTu3alis 3HaHUH 110 TeME
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBHsblil ypok. O0001IEHIE U
163 CI/ICTIG:))MaTI/ISZ pm{ 3HAHUH 110 TEME buGnuorexa LIOK
H https://m.edsoo.ru/0f9752ac
"CraTtuka TBEpa0TrO TeNna"
PesepBueiil ypok. O0001IEHNE U
164 CI/ICTIe)MaTI/ISE}l]pI/IH 3HaAHHUH 110 TEME bubmorexa LIOK
" H " https://m.edsoo.ru/6¢0df9cc
3aKOHbBI COXpPaHEHHUS B MEXaHHUKE
PesepBuEbIil ypok. O000IIIEHNE U
P P N bu6mmorexa [IOK
165 cHUCTEMaTH3alis 3HaHUH 10 TEME

"OCHOBBI MOJIEKYJIIPHOKHHETUYECKON

https://m.edsoo.ru/de148976
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Teopun"

PesepBHelil ypok. O600mIcHHE 1

bu6mmoreka [IOK

166 CHCTeMaTH3aIlvs 3HaHHUH 110 TeMe 1
" " https://m.edsoo.ru/Obcec77¢1
Tepmonunamuka. TeruioBbie MaITMHBI
PesepubIil ypok. O6001eHIE 1
167 CHUCTEMAaTHU3aINs 3HAHUH 110 TEME | bu6mmorexa [IOK
"ArperatHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
da30Bble IEPEXObI"
PesepsuElil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
168 CHCTEMAaTH3alNs 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DJEeKTpUYECKOe T10JIe
PesepBHelit ypok. O6o01IeHHE U
P P . bu6nmoreka [JOK
169 CHUCTeMaTH3aIvs 3HaHHUH 110 TeMe 1
" . N " https://m.edsoo.ru/3cae6dal
[TocTosiHHBIN 37IEKTPUYECKHI TOK
PesepBHeIil ypok. O600IeHHE 1
P P . " bubmmoreka [JOK
170 cUcTeMaTH3alus 3HaHui 1o teme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPO'PAMME
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11 KITACC

KoanuecTBo yacos JJIeKTPOHHbIE
No aTa nudpoBbIe
Tema ypoka Kontpoabusie IIpakTnyeckue A bp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThbI padoThbI
pecypchl
BzanmojeiicTBre TOCTOSTHHBIX
1 MarguToB ¥ MPOBOJHUKOB C TOKOM 1 bubmmorexa LIOK
POBOA ) https://m.edsoo.ru/487a8593
MaruutHoe nosie. ['unoreza Ammnepa
BexTop MarauTHO MHIYKIIHH.
2 IIpun pI/Il'[ CynepIo3n I/IZ MAarHUTHBIX 1 bubmorexa LHOK
P \,H ynep t . https://m.edsoo.ru/4clabccb
nosier. JInHuM MarHUTHOM WMHIYKITUH
3 MarsuTHO€ 1MoJie TPOBOJHUKA C | bu6mmorexa [{OK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HalpaBJIeHUE U | bubanorexa [JOK
MOIYJIb https://m.edsoo.ru/26d9c5ba
bu6nmoreka [JOK
5 Pemenne 3agau 1
a https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. | bu6mmoreka [IOK
DNEeKTPOU3MEPUTETHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnua, e€ HanpaBiieHUE U
7 MOAYJIb. JIBUKEHUE 3apsSKEHHON | bubmuorexa [JOK
YaCTULbI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
moJie
bubmuoreka [JOK
8 Pemenue 3ana 1
tenm e https://m.edsoo.ru/504e98c7
bubnnoreka [JOK
9 Pa6ota cunel Jlopennia 1 nomorexa L

https://m.edsoo.ru/d518bedb
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bu6mmorexa [IOK

10 P
cHicHHe sajat https:/m.eds00.ru/93617bd9
Mar»uTHOE 110JI€ B BEILECTBE.
11 deppomMarueTUKH, mapa- 1 bubmorexa LOK
PP - 1ap https://m.edsoo.ru/30ff9608
IAaMarHeTHKU
OCHOBHBIE CBOMCTBa
12 ¢deppomaruerukos. [Ipumenenne bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(beppoMarHeTUKOB
13 Pemenue 3agad mo reme "MarautHoe bubmuoreka [JOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amaq mo reme "MarautHoe bu6mmoreka [IOK
none" https://m.edsoo.ru/41c4ae8a
SIBneHue 3IeKTPOMarHuTHON
15 nHaykwn. I1oTok BekTopa MarHuTHOM bubmmorera [TOK
YK p https://m.edsoo.ru/b3efalcl
WHAYKIUH
bu6nmoreka [IOK
1
6 OAC mayKuH https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
13 Buxpeoe anexrpudeckoe nose. Toku bu6mmoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIUH B ABHKYIIAXCS bubmmoreka [JOK
MPOBOJTHUKAX https://m.eds00.ru/0235¢c02
bu6mmorexa [IOK
20 P
CHICHHE Sanat https://m.edsoo.ru/4dfda618
bubmuoreka [JOK
21 I1 JI
paBHiIo Jehna https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymika bubmuoreka [JOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
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HHAYKTHBHOCTHU B LCTINU IMMOCTOAHHOI'O

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

TOKa
3 Asnenue camonnaykiuu. 3/C bu6mmoreka [IOK
CaMOMHIYKLHUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KATYIIKH C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE T0Jie https://m.edsoo.ru/b3cOad11
bu6mmorexa [IOK
2 Pemerue anax https://m.edsoo.ru/88f69d2b
26 O06001IEeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHUHU 10 TeMe "DJIeKTpoinHaMuKa" https://m.edsoo.ru/76484025
7 Konrponsnas pabora o Teme bu6nuoreka [IOK
"DnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarenpras cucrema. CBOOOIHBIE
28 KoseOaHus. 'apmoHnyeckue bubmmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJIeOaHus
79 Kunematudueckoe U TUHAMHYECKOE bu6mmoreka [{OK
OITHCaHMe KoeOaTeNbHbIX ABMKECHUNA https://m.edsoo.ru/87¢e9498
DHepreTuveckoe onucanue. BeiBos
JTMHAMUYECKOTO OTTMCAHUS
30 rapMOHHMYECKHUX KOJIeOaHUH U3 UX bubmorexa HOK
https://m.edsoo.ru/e3c¢99692
SHEPTreTUYECKOro U KHHEMATUYECKOT O
onucaHus
. bubmmoreka [JOK
31 AMILTUTY /2 1 qoaza KonebaHuii https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoJieOaHUH.
1 [Teproa manbix cBOOOAHBIX bubnumoreka [IOK

Koje0aHui MaTeMaTUYeCKOTo
MasTHUKa. [leproa cBoOOTHBIX

https://m.edsoo.ru/e0399319
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https://m.edsoo.ru/8ae09b98
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Kos1e0aHui NPy KUHHOTO MasiTHUKA

3aryxaromue KoueOaHusl.

bu6nuoreka [JOK

33
BoinysxneHnsie kosnebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6mmorexa [IOK
34 A )
PTOKOIEDAHIA https:/m.edsoo.ru/6add2644
bu6nuoreka [JOK
35 Pemtenne 3amau https://m.edsoo.ru/addeec?1
https://m.edsoo.ru/756123c5
VYpoxk-koHpepennus "MexaHnueckue
36 K(f)ﬂe6aHI/IS(Ib BpM 3BIKAJIbHBIX bubmorera [IOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06001IeHNEe U CUCTEMATU3AIIHS
37 3HaHUH 1Mo TemMe "MexaHndeckue bubmorera [TOK
" https://m.edsoo.ru/eb84182f
KoJieOaHMs
18 DneKTpOMarHuTHBIC KOJIeOaHusI. bubnuorexa [JOK
KonebaTenbHbIN KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBSI3b aMITUTY AbI
39 3apsjia KOHJIeHcaTopa ¢ aMILIUTY A0 bubmorexa [JOK
DA : P e https://m.edso0.ru/093f9af1
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubmmoteka [JOK
ueaIbHOM KoJieOaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxamlue dICKTPOMarHiuTHEIC
Y P bubmuoreka [JOK
41 KosiebaHus. BeinyXeHHbIE
https://m.edsoo.ru/5e668619
ANIEKTPOMArHUTHBIC KOeOaHus
IIepemeHnHsbIl TOK. Pe3uctop u
42 KOHJICHCATOP B LICMTU MIEPEMEHHOTO bubmorexa HOK
8 p B P https://m.edsoo.ru/84836152
TOKa
43 KaTymka HHIyKTUBHOCTH B LIETIH bubmuorexa [JOK
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https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
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MNEPEMEHHOT'O TOKA

https://m.edsoo.ru/cfa307af

3axon OMa U1 JIEKTPUYECKON Lienu

bu6nuoreka [JOK

44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOoImHOCTh MEPEMEHHOTO TOKA.
45 AMIIIMTYIHOE U NEUCTBYIOIIEE bubnmorera [TOK
yA g yrom https://m.edsoo.ru/lcac6cédc
3HAYEHUE CHJIbl TOKA U HAIIPSAKECHUS
46 Pe3oHaHc B SIIEKTPUYECKOHN IIETTH bubmmorera [IOK
p H https://m.edsoo0.ru/087506df
bu6mmoreka [IOK
47 Pemenne 3ama
HHerH ad https://m.edsoo.ru/al6836a4
Wneanpubnii TpancopmaTop.
Tpancgop P bu6mmorexa [IOK
48 [IpousBoacTBO, epeaaya u
. https://m.edsoo.ru/f97418ae
noTpebieHue dNEKTPUUECKONH YJHEPTUH
DKOJIOTUUECKUE PUCKHU TTPU
IIPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JILTYPA I/ICHOJIB?;O]faHI/ISIp bubnmorexa [IOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HHU
bu6mmoreka [IOK
50 Pemenue 3amau
a https://m.edsoo.ru/ee6677ed
bubmuoreka [JOK
51 Pemenne 3ama
THEHU Aat https://m.edsoo.ru/7cab59f8
O06001IeHrEe 1 cUCTEMAaTU3aIIH
. " bu6mmorexa [IOK
52 3HAHUM MO TeMe "DJIEKTPOMArHUTHBIE
" https://m.edsoo.ru/401024a9
KoneOaHust
53 MexaHn4eCKHe BOJIHBI. bubmuoreka [JOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJH bubmuoreka [JOK
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https://m.edsoo.ru/d9ae1000

bu6nmmoreka [IOK
55 3ByK. XapaKkTepUCTUKH 3BYKa
https://m.edsoo.ru/138b6109
56 Wndpa3Byk u ynprpassyk. lllymosoe bubnnorexka [JOK
3arpsi3HEHUE OKPY KAIOIIEH Cpeibl https://m.edsoo.ru/7380038f
b K
57 Penrenue 3amau nomorexa O
https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHbIE BOJIHBI. bubnnorexa [JOK
N3nydeHue 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus EKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana 351eKTPOMarHUTHBIX BOJIH.
bu6nuoreka [JOK
60 [IpumeHeHne MeKTPOMarHUTHBIX
https://m.edsoo.ru/49be1{9e
BOJIH B TEXHHUKE U OBITY
[IpuHIUIIBI paTuOCBA3U U
61 TeJIeBUIeHUA. PagronoKkanus. bu6mmorexa [{OK
DNeKTPOMarHUTHOE 3arpsi3sHECHUE https://m.edsoo.ru/9f96f1{8
OKpY’Karolllen cpebl
& KonTponbhas pabota no teme bubmuorexa [JOK
"Konebanus u BomHBI" https://m.edsoo.ru/4f7985a0
63 CaeT. 3aKOH MPSIMOJIUHENHOTO bubnuoreka [IOK
pacupoCTpaHEeHUs CBETa https://m.edsoo0.ru/f9566406
Pewrenue 3a1au Ha mpuMeHeHUe
N bubmuoreka [JOK
64 3aKOHA MPSIMOJIMHEIHOTO
https://m.edsoo.ru/ea32d455
pacnpoCTpaHEHUs CBETA
65 OTtpaxxenue ceta. [Liiockoe 3epkaiio. bubnnoreka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomiienne cBeTa. AGCOMIOTHBIN U bubmmoreka [JOK
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OTHOCHUTECILHBIN MMOKAa3aTEeIIh
npenomienud. [loiHOe BHyTpeHHEE
orpaxeHue. [IpenenbHbIi yron
MOJTHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3aaa4 Ha IPUMCEHCHUC

bu6mmoreka [IOK

67 e e e
SAKOHOB OTPWRCHHA 1 HPCHOMICHHA hitps://m.eds0o.ru/49d830a9
CBeTa
Xonx nydent B mpusme. Jlucniepeust
68 cBera. CloXHBII cocTaB OEJIoro cBeTa bubnmorera [IOK
' ) https://m.edsoo.ru/d8elc3be
IIBer
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubnuoreka [IOK
OIITUYECKAs CHJIA JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenne n300pakeHMiA B IMH3AX U bu6mmoreka [IOK
HUX CUCTEMAaX. YBEIIMUCHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemrenue 3agad Ha HOCTPOCHUE
71 N300pakeHUI, 0T qa;ﬁmx C buGnnorexa LIOK
P > TTOTY hitps://m.eds00.ru/5a868f09
IIOMOIIIBIO JINH3
72 I'ma3 kak onTuueckas cucreMa bubmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. IIpenensl
73 IPUMEHUMOCTH FC(I))MCT HYECKON bubnmorexa [IOK
p P https://m.edsoo.ru/cd174a10
OIITUKA
74 CKOopOoCTh CBETA U METO/IBI €€ bubmmoreka [JOK
HA3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmorexa [IOK
75 CIIEPCUSI CBETA
Jlucniepens caer https://m.edsoo.ru/lel6ccoe
bu6 K
76 Wutepdepennus cBera nonmorexa 11O

https://m.edsoo.ru/5fc0c638
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KorepeHTHble HICTOUHUKH. Y CIIOBUS

bubmuoreka [JOK

7 HAGMIOACHIHS MAKCHMYMOB i https://m.edsoo.ru/c6416d48
MHUHHMYMOB
8 Pemmerme saza E;I:::I/P/Igee;sigggomdezb
bu6mmoreka [IOK
7 lpumenenne urepdeperin https://m.edso:fru/6686db08
bu6mmoreka [IOK
80 Jlugpasus ceera https://m.edSO(I)_.[ru/ 12ed04b5
81 HudpaximonHas peméTka. Y cioBue bu6nuoreka [IOK
HaOTI0JICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmorexa [{OK
82 Peerye 3anas https://m.edsocl)_.[ru/d58c41 la
23 ITonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus cBera https://m.edsoo.ru/e9890fe9
bubmuoreka [JOK
84 Pemernue 3anax https://m.edsocl)_.[ru/05608158
85 CBeToBbIC ABJICHUS B IPUPO/IE bubmorexa HOK
https://m.edsoo.ru/0b36363d
26 O06001IeHNe U CUCTEMAaTU3AIIHS bubmmorexa [JOK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonTponbhas padbota no teme bu6mmoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuiipl MpUMEHUMOCTH
28 KJIACCHYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
3JIEKTPOAVHAMUKHA U IIPUHLIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIBLHOCTH
89 [TocTynatel cnenuanbHOM TEOPUU bubmuoreka [JOK
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OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05cb

[IpocTpaHCTBEHHO-BpEMEHHOM

untepsai. [IpeobpazoBanus Jlopenua.

VYcnoBue NpUYNHHOCTH.

bu6mmoreka [IOK

90
OTHOCUTENIBHOCTH OJJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameIeHre BpEMEHH M COKPAILIEHUE
JUINHEL
01 DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON bubnnoreka [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPTUEH U
92 HMITYJIBCOM PEISTUBUCTCKOM bubnmorera [IOK
y P hitps://m.edsoo.ru/b6258fa
YacTUILIbI. DHEPTHs MOKOs
93 PaBHOBeECcHOE TEmIIOBOE M3ITYUEHHE bubmorexa HOK
Y https://m.eds0o.ru/f54035a5
bu6nmoreka [JOK
4 B
? 3axon cuemenus Buna https://m.edsoo.ru/1¢c5ff752
95 I'umoresa M. I1nanka o KkBaHTax. bubmuoreka [JOK
DoToHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
6 S
? HCPTHS M MMITYJIC GoTona https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnpiTer A. T bubnmoreka [IOK
CroneroBa. 3akoHsl poTordpdexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DitHIITEHA 17151
98 dororddekra. "Kpachas rpanumna" bubmorexa HOK
SR P H https://m.edsoo.ru/01ef4556
dororddekra
99 Hasnenue ceera. Onbits [1. H. bubmmoreka [JOK
JleGenena https://m.edsoo.ru/64b4f966
100 BostHOBBIE CBOMCTBA YacTHIL bubmuorexa [JOK


https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounbl ne bpoiind. [[nuHa BosiHbI 1€

bu6nmoreka [IOK

101 Bpoii
0 POWJIA 1 pasMEpb O6H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIU3alMK IBHXKYIIEICS YaCTULIbI
102 KopnyckyasspHO-BOJIHOBOHN Ayalu3M bubnnorexa LIOK
PHyCKy AP o https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubnnorexka [JOK
KpHUCTaJIax https://m.edsoo.ru/30dbal8c
Coenudurka usMepeHuii B MUKPOMUPE.
104 Coo]Tng)meHHﬂ HeI())n € enéHHcI))CTeﬁp bubmorexa LOK
. pe https://m.edsoo.ru/65783dec
I'eiizenOepra
bu6nmoreka [IOK
1 P
05 cltenme FpaqmquKHX sajad https://m.edsoo.ru/e70195bd
N bubmmotexa [JOK
106 P
CHICHUE PACHCTHBIX 3a1ad https://m.edsoo.ru/ee9b3182
KonTponbhas pabota mo Temam: B 1OK
HOJIMOTEKA
1 7 " T " HK _
0 OCHOBI{C 0" "()pHyCKyJBIpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJin3m
OMBITHI IO UCCIIEIOBAHUIO CTPOCHUS
108 aroMa. I[ImanerapHast MozeIb aTOMa bubnnorexa LIOK
) p A https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmorexa [IOK
10 II b
0 OCTYIIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunsl cnektpoB. CriekTp ypoBHEi bubnmnoreka [JOK
SHEPIUU aToMa BOLOpoJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIECHHOE bubnuoreka [IOK
H3JIy4YECHHUE CBETA https://m.edsoo.1u/f945d85¢
112 Jlazep bubmmoreka [IOK


https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

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

113

114

Hyxknonnas Mmonens sijpa
I'eiizenbepra-MBanenko. 3apsa u
MaccoBoe yucio sapa. M3oromsl.
PangmoakTnBHOCTH

3aKoH paJIMOaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. Binusaaue
PaZlOaKTUBHOCTH Ha )KUBbBIE
opranu3msbl. Jlozumerpust

bu6nmmoreka [IOK
https://m.edsoo.ru/34ada5Sde

bu6nuoreka [JOK
https://m.edsoo.ru/aab98bef

115

116

117

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Anepubie cunbl. JlepekT Macchl sapa.
S nepusbie peakyu. SnepHbie
peakTopsl. [IpoGieMs! yripaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrM4€eCKHE acleKThl pa3BUTHS
SIIEPHOM YHEPreTUKH

MeTo/ibl perucTpauu u

HCCIICAOBAHNA SJICMCHTAPHBIX YaCTHUII.

OyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
Bapuonsl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHON
Mozenu. KBapk-rirooHHas Mozienb
aJpOHOB

®dusuka 3a npenenamu CtannapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuHcTBO prsmueckoit
KapTHUHBI MUpa

bu6mmorexa [IOK
https://m.edsoo.ru/ff1758d0

bu6mmoreka [IOK
https://m.edsoo.ru/1ac08as5b

bubmuoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTaIbl Pa3sBUTHA aCTPOHOMMHU.

bu6mmorexa [IOK


https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHNMOCTH 3aKOHOB (PU3UKH IS
OO0BSICHEHUSI PUPOBI KOCMUYECKHUX

bu6mmoreka [IOK

119
00BeKTOB. MeTO bl aCTPOHOMHYECKHUX https://m.edsoo.ru/39c44028
HUCCIIEIOBAaHUU
CoBpeMEHHbIE ONITUYECKHE
bu6mmorexa [IOK
120 TEJIECKOIIbI, PaIMOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMOC(epHas aCTPOHOMHUS
Bun 38é3nnoro ne6a. Co3pe3nus,
121 SIpDKHE 3BE31IbI, IIJIaHETHI, UX BUAUMOE bubnmorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBIDKCHHE
Conneynas cucrema. CoJHIIE.
122 ConHeyHast akTUBHOCTh. MICTOYHHK bubmorexa LOK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3bI, UX OCHOBHBIE
123 XapakTepUCTUKH. J(narpamma bubmmorexa [TOK
| p p o p | https://m.edsoo.ru/42169944
CMIEKTPATBHBIN KJIaCC — CBETHMOCTD
124 3Be3 bl IIaBHOM MOCIEI0BATEIbHOCTH bubmorexa LOK
https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3N.
125 CoBpeMeHHbIE NPEACTABIECHUS O bubnmoreka [IOK
MPOUCXOKACHUH U ABoJtonnu ColtHIa https://m.edsoo.ru/d09da494
M 3BE3]1. DTambl )KU3HU 3BE3]
Muneunsiii [lyTe — Hama ['anakTuka.
126 Tune! ranaktuk. YépHble OBIPHI B bubmorexa LIOK
- ep AIbIP https://m.edsoo.ru/7cd10a0a
SIApax rajakTHK
127 Bcenennas. Paciumnpenne BeeneHHo. bubnuorexa [JOK

3akon Xa66ma. Teopus bombiioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3pbIBA. PeNIMKTOBOE M3iTyyeHue

128

MacmtaGHas cTpykrypa Beenennoii.
Meraranaktuka

bu6nuoreka [JOK
https://m.edsoo.ru/ce234633

129

130

131

Hepewménnsie mpo6iieMbl aCTPOHOMUU

Pu3HYeCcKUil NPAKTUKYM 110 TEME
"HccnemoBanue MarHUTHOT'O ITOJIS
MMOCTOSSHHBIX MArHUTOB' WJIM
"WcciienoBanue CBOMCTB
dheppoMarueTukoB" UM
"HccnenoBanne IelCTBUS
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM"

Pu3NUeCKUil NPaKTUKYM IO TEME
"NU3mepenue cunbsl Amrepa" uiaum
"N3yuyeHne 3aBUCMOCTH CHJIBI
AmMriepa OT cuiIbl TOKa" MU
"OnpeneneHne MarHUTHOW WHYKIIUN
Ha OCHOBE U3MepeHMsl cuibl Ammepa”

bu6mmorexa [IOK
https://m.edsoo.ru/d37d9ffe

bu6nuoreka [JOK
https://m.edso0o0.ru/67361aef

bu6nmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@uU3HYECKUI MPAKTUKYM I10 TEME
"HUccnemoBanne SBICHUS
AJIEKTPOMATHUTHON MHIYKIHMH' WIH
"OnpeneneHne MHAYKIUU BUXPEBOTO
MarHuTHOTO 1osA"

https://m.edsoo.ru/c36658da

133

DU3NYECKUN TPAKTUKYM I10 TEME
"UcciaenoBaHue ABICHUSA
camouHaykiu" uin "COoopka MoaeH
3JIEKTPOMAarHUTHOIO reHeparopa’

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

134

@u3nUeCcKUil MPAKTUKYM 110 TEME

bubmnoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"U3mepenue neproa cBOOOTHBIX
KoJIe0aHUH HUTSIHOTO U TIPYKHHHOTO
MasITHUKOB'"

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

135

136

Pu3nYeCKUil NPAKTUKYM 110 TEME
"[IpeoOpazoBaHue YHEPTUU B
NPy KUHHOM MasiTHUKE"

OU3NYECKUI TPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOro ToKa
4yepes3 M0CIIEJ0BATENbHO COEINHEHHBIE
KOHJIEHCATOp, KaTyLIKy U pe3ucTtop”
nnu "HccnenoBanue padboThl
MCTOYHUKOB CBETA B IIETIN
MIEPEMEHHOT0 TOKa"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

bu6nmmoreka [IOK
https://m.edsoo0.ru/89dc2d90

137

Pu3nYECKUil NPAKTUKYM IO TEME
"N3yueHne napaMeTpoB 3BYKOBOU
BOJIHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/b100661a

138

139

Pu3nYeCcKuil NPaKTUKYM I10 TEME
"NU3mepenue nokazaresns
MPEJIOMJIEHUS CTEKIIA" WIN
"TTomyuyeHne n300pakeHUs B CUCTEME
13 IJIOCKOIO 3epKaja v JUH3bI"

@u3HUECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSTHUS OT BEIIECTBA
(Ha mpuUMepe KUIKUX JIMH3)" UITn
"U3mepenue GOKyCHOTO PaCCTOSTHHS
paccenBarOMX JUH3"

bu6mmorexa [IOK
https://m.edsoo.ru/42569¢eal

bubmuoreka [JOK
https://m.edsoo.ru/b879fb3f

140

OU3NYECKUI TPAKTUKYM I10 TEME
"Habnronenue audpakiuu,

bu6mmorexa [IOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

UHTEp(EPEHIINH U MOJIIPU3ALUN
ceera"

141

142

Pu3nYeCcKUil NPaKTUKYM 110 TEME
"OrnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTUIl (110
dhoTorpadusM TPEKOB 3apsHKCHHBIX
YaCTHUI[ B MArHUTHOM I10J1¢)"

Pu3nYecKuil NPaKTUKYM I10 TEME
"N3mepenue nocrostHHo# 1nanka Ha
OCHOBe ucciefoBanus Gporordpdexra"
win "HccnenoBanue 3aBUCUMOCTH
CHJIbI TOKA Yepe3 CBETO/INO OT
HarnpsokeHus"

bu6mmorexa [IOK
https://m.eds00.ru/63756¢47

bu6mmoreka [IOK
https://m.edsoo.ru/eb916£82

143

Pu3nYECKUil NPAKTUKYM IO TEME
"HccnenoBanue ciekTpa
pa3pe)EeHHOTr0 aTOMapHOro BOJOPOa
Y U3MEpPEHHe MoCTOosTHHON Puadepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

Pu3NUeCKUil NPaKTUKYM IO TEME
"UccnenoBanue paiOaKTUBHOTO
¢doHa ¢ UCTIOTB30BaHUEM J103UMETpa”
win "M3ydenue nornomienus oeTa-
YacTHI] aJITIOMUHHEM"

bu6nmoreka [JOK
https://m.edsoo.ru/c3dabebe

145

@uU3HYECKU NPAKTUKYM I10 TEME
"HaOmrogenus 38E34H0ro Heba
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JUISl ONIPEICIICHHS
MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3ausi CeBepHOTo Mostyniapus u
sipkue 3BE€361" win "Habmrogenus B
teneckor JIyHsl, IU1aHeT,
TYMaHHOCTEH Y 3BE3AHBIX CKOTUICHUI"

O060011IeHE U cCUCTEMAaTU3 AU
3HaHui. Ponb pu3uku 1 acTpoHOMUM B

. . bubnuorexa [JOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOU M 3TUYECKOM cepax
NeATEIIbHOCTH YeJIOBEKa
O06001IeHNEe U CUCTEMATU3AIIHS
147 3HaHui. Poib 1 MecTo pu3nku u bubnmnoreka [JOK
ACTPOHOMUHU B COBPEMEHHOW HAYUYHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
O06o001meHre 1 CHCTEMAaTH3aIIHS
3HaHui. Ponb ¢uznueckoil Teopuu B
(hopMHUPOBAHHUH MPECTABICHUH O
. bubmmorexa [JOK
148 (hU3UYECKOI KapTHHE MUPa, MECTO
. https://m.edsoo.ru/e7d400f4
(bu3MUYecKoil KapTUHBI MUpPa B 00IIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOJIC
149 O06001IeHNe U CUCTEMATU3AIIHS bubmoreka [JOK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fcdb
150 O0001IeHNEe ¥ CHCTEMAaTH3aIs bubmmoreka [JOK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06001IeHrEe U CHCTEMAaTH3aIUs bubmmoreka [JOK
3HaHW# 1o Teme "J{mHamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHNE U CUCTEMATU3ALIHS
. " bu6mmorexa [IOK
152 3HaHui o Teme "CraThka TBepI0ro

Tena"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O06001IeHYE ¥ CUCTEMATU3 AL

153 3HaHUU 10 TeMe "3aKOHbI COXPAHEHHUS bubmorexa [TOK
— https://m.edsoo.ru/32a4d1a0
O00011IeHNE U CUCTEMATHU3ALUS b OK

154 3HaHUH 110 TeMe "OCHOBEI htlf H/I;IOTe::a 1 leddd0ca8

. s://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KMHETUYECKON Teopun" b
O06001IeHEe U cUCTEMaTU3aUs Eub OK

155 3HaHui 110 TeMe "TepMoauHaMUKa. nomoreka L1
e — https://m.edsoo.ru/c63f7c10
O0001IeHne U CUCTEMATH3AIUA

156 3HaHUM 110 TeMe "ArperaTHble bubnuoreka [IOK
cocTossHU BemecTBa. Ma3oBhIe https://m.edsoo.ru/1d36b5b1
nepexopr"”

O0001IeHNE U CUCTEMATH3AIUA Bt OK

157 3HAHUM MO TeMe "DIEKTPUIECKOe nosmotera I
Hone" https://m.edsoo.ru/3bf0def9
O00011IeHIE U CUCTEMATHU3AIUS b OK

158 3Hanui 1mo reMe "IlocTOSHHBIN nbnnotexa Il
SeKTPUYECKHH TOK" https://m.edsoo.ru/71453ee6
O00011IeHE U cUCTEMaTU3 AU B OK

159 3HaHui o TeMe ""TOKHU B pa3IM4HbIX nosmotera I
cpeax” https://m.edsoo.ru/3d40077a

160 O00011IeHIE U CUCTEMATHU3AIIUS bu6mmorexa [IOK
3HaHu# 1o TeMe "MaruutHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHelil ypok. O600IeHHE 1

161 CHCTEMAaTH3aIus 3HAHUU 10 TEME Bubmorexa ITOK
T ——— https://m.edsoo.ru/053e2248

162 PezepHblil ypok. O0001IeHNE 1 bubmmoreka [IOK


https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CUCTEMATHU3ALMAA 3HAHUN T10 TEME
"Mexannyeckue Koiaeoauud"

https://m.edsoo.ru/d6310bfd

PesepBubIil ypok. O600meHue 1

163 CHUCTEMATH3aIMs 3HAHUH 10 TEME bubmorexa [IOK
: B g https://m.edsoo.ru/5e2bb83d
DJIeKTpOMarHuTHBIC KOJIeOaHuUs
PesepBHbIil ypok. O6001IeHHE 1
164 CHCTEMATHU3aINs 3HAHUH 110 TEME bu6mmorexa [IOK
"MexaHUUYEeCKUE U 2JIEKTPOMarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEBI"
PesepBHblil ypok. O000IIEHHE U
165 CI/ICleMaTI/IL’»E}l]I_II)I/IH 3HAHUHU II0 TEME Bubmrorexa ITOK
" " https://m.edsoo.ru/52ad1603
Omnruka
PesepBubiil ypok. O000IIEHHE U
P P . bubmmoreka [JOK
166 CHUCTEMATHU3AIU 3HAHUN 10 TEME
https://m.edsoo.ru/5beclc65
"Ocnossl CTO"
PesepBubiil ypok. O000IIEHHE U
167 CI/ICTIe)MaTmZ pI/ISI 3HAHUH 10 TEME bubmiorexa [JOK
: B ) . https://m.edsoo.ru/f7c59d38
KopmyckynsipHO-BOTHOBOM Tyanu3m
PesepBubiii ypok. O0001I€HIE 1
168 CHCTzMaTI/I:«:Z pI/IiI 3HAHUH 110 TEME bubmorexa HOK
" . " https://m.edsoo.ru/1f511654
dusnka atoMa
PezepHblil ypok. O0001eHne 1
169 CHCTEeMAaTH3alKs 3HAaHHUH 10 TeMe bubmuoreka [JOK
"®u3muKa aTOMHOTO SApa U https://m.eds00.ru/905¢5¢ce0
3J€MEHTapHbIX YacTull"
PesepBHublil ypok. O000IIEHHE U
P P N bubmoreka [JOK
170 CHCTEMAaTHU3alks 3HAHUH 110 TEME

"OnemeHTsI acTpodu3uku”

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



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBILEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHNE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






