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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsel, npeactaBieHHbIXx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpeaenseT o013aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€r mOpencTaBiIeHUE O LENsAX, COJEpKaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpUEHTAIIMH, HAMIPaBJICHO Ha CO3JaHUE YCIOBUW NS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3padOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3MKKM Ha yriayOon€HHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PAb0OYHX MPOTpamM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COIepKaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe IHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lenoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHUH, BEIIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTHYECKUMU ITpoOIeMaMu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUM M COBPEMEHHBbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
NPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENIFHOTO SKCIIEPUMEHTA KakK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, 1abopatopHbie paboTel U pabOTH MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
UHTErpanus paboT MpPaKTUKyMa B CHUCTEMY J1a0OpaTOPHBIX paboOT, KOTOpbIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme mno @usuke cucTeMa YYEHHYECKOTO IKCIEPUMEHTa,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHMSI W OCHalleHus KaOuHera ¢usuku. [Ipu sTom obecneymBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCS PEUICHUI0 PACUETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3/iesioB. J[Js KauyeCTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIbHON JIOCTATOYHOCTH U OOECIeUYMBAET TMOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 00OpyIOBaHHE I YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
U3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUICKTyaIbHBIX W  TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (PU3HUUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (U3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
dbu3nYecKux SBJICHUM B MPUPOAC U JUIsl MPUHITHS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bu3MYeCcKUX OHKCIEPUMEHTOB, aHaJIM3a M HUHTEpIpeTanud UHPOpMaIUH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrnyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnEHHbBIN ypoOBEHb) HA YPOBHE CPEIHETO OOIIETOo
obpazoBanus otBoautcs 204 gaca: B 10 kiacce — 102 gaca (3 yaca B Hezeno), B 11
kiacce — 102 yaca (3 yaca B He/ieIiO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISETCI PEKOMEHIOBAaHHBIM, YYHUTENb JIeJaeT BbIOOD
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (pusmyeckux  BenuuuH  (abcodroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOpJAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BukeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KaCcaTEIbHOE (TAHTEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCUETA, WIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTepUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHON 3aBUCHUMOCTA MEXAY JaJbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumaneHbie cuctemsl orcyéra. IIpmHumn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMAIBHBIX CHCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuiebl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC cUITbl M1 ©3MEHEHHE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBICHUE paOOThI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOI, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe NpeBpalicHUs] KUHETUYECKOM M NOTEHUMAIBHOM JHEPrUi INpu
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIIS M MOIIHOCTH
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON 3HEPTUU NPYKUHBI ¢ pabOTOM CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBCckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MeEXIOy JaBJIE€HHEM U  CPEIHEW KUHETHYECKON  3Hepruei
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEN MOCTYNAaTEeIbHOTO TEIJIOBOTO IBMKEHUS €€ YaCTHLL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddy3us sxuIKoCTEH.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (TJ]) cucrema. 3agaHue BHEIIHUX YCIOBUM JIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMONpoM3BOJbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENH: HU3KAsl KOHIEHTPALMs YaCTHIL, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kak  cnoco0  M3MEHEHHsS  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMUKH [UJI1 PABHOBECHBIX ITPOLECCOB: 4Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOIIIMBA IS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXKMOJIEKYJISIPHOTO B3aMMOJEHCTBUS U
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUSI HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTb
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie sBieHus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunienune. Kunenue npy noHM>KEHHOM JTABJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIGHKAa MAacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanbHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lonme paBHOMepHO 3apspkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3aPsI0B.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHAEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BblJelisieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTb COIPOTUBIICHUS HMWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coeTMHEeHNs UICTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpsHOro COMPOTUBIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAA
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuunbie TUIIBI cCaMOCTOSTENBHOTO pa3psna. Monnus. [lma3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA AJIFOMHUHMS, 3JIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3n4ecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuyenune kypca ¢usuku yrayonéHHoro ypoBHa B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMerpuueckue (GpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

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

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE AaTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJIEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaGoTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBruE IBYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHNs CUIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHAYKIIUH.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Ammutyna U ¢asza kosebanuil. CBsI3b aMIUTMTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxarouux Kojebanusx. BeiHyx)aeHHbIe KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWi Trpy3a Ha MacCMBHOM TPYXKHHE C LEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa ¢ aMIUIMTYJOM CHIIbI TOKA B KOJI€0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaANpsDKEHWS MpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMIUX JIEKTPOMATHUTHBIX KOJIEOaHUA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U PUHIIMT ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

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

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

[TpuHIMIIBI paIUOCBSA3U U TEIIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepeHunu u guppakiuuy MEXaHUYeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MTOSpU3anus, Tudpakius, UHTephepeHITH.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacnpOCTpPaHEHUE CBETa B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [10cTOSHCTBO 4aCTOTBI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

IlonHoe BHyTpeHHEEe OoTpakeHHe. IIpenenpHbIi yros MOJIHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIYIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHETrO OTpaxeHus. Mojienib CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenne nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  IPUMEHMMOCTH  KJIacCM4yeckoM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue HUMIYyJbca W DHEPTrUU  PEISTUBUCTCKUX  dYacTull (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXarollyr moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOUIEHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBadus Gorodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonienre (pOTOHOB MPHU MEPEXojie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HaOnroienue IMHE4aToro cCnekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

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

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. JledexT maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertone! perucTpaluy U UCCIIETOBAHUS AIIEMEHTAPHBIX YaCTHUL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpomMCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

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

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpEeHHEE CTpoeHHe
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOTO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3n4ecKui NPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o00uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busnyeckoil Teopuu, posib GU3NIECKON Teopur B (POPMUPOBAHUU MPEICTABICHUN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPHI M HMX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTMYECKHE PUCKU TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIeKTpoJIBUTaTeNb SIKOOH, reHepaTtop MepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHasd SOHEPIreTukKa U 3KOJIOIrM4CCKUC aCIICKThI eé pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:
e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTHBHOIO
Y OTBETCTBEHHOT'O YJIEHA POCCUMCKOI0 OOIIECTBa;
e IPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKMX TIYMaHHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;
¢ TOTOBHOCTHb BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;
e YMEHHUE B3aUMOJICCTBOBATH C COLMATIbHBIMU UHCTUTYTAMHA B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;
¢ TOTOBHOCTH K TYMaHUTapPHOW Y BOJIOHTEPCKOU IEATENBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUSA:
e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UIECHTUYHOCTH,
NaTPpUOTU3MA;
¢ [IECHHOCTHOE OTHOLIEHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JIOCTHMKEHUIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TOBEICHUS;
¢ CIIOCOOHOCTh OLICHUBATh CUTYalUIO U NPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;
e OCO3HAHME JTUYHOTO BKJI/1a B IOCTPOCHHUE YCTONYUBOIO OYIyIIETO.
ICTETHYECKOI0 BOCIIMTAHMSA:
¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3IUYHbIM c(hepaM mpodecCHOHATBHOU NEATebHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 0OJIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOPMHUPOBAHHOCTH JKOJOTHYECKON KYJIBTYPBI, OCO3HAHHE TJI00aTHHOTO
XapakTepa dKOJOTHIECKHUX TPooIiem;

o IJITAHUPOBAHUE W OCYIICCTBICHUE JEHCTBUI B OKpYyKalIIeH cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

e PaCITUPECHHUE ONBITA ACATEIBPHOCTA JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e C)OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune aeiicTBUs:
e CAMOCTOSITEILHO  (hOopMyIUpoBaTh M aKTyaJU3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENICTISATh IIEM JEATENbHOCTU, 3aJaBaTh MapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
e BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYUSI B  PaCCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUs] MPOOJIEMBbI ¢ YYETOM aHaAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPAMHUPOBATh M  BBHIMIOJHATH PabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.
e BJIQJIETh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU MOHSITUSMH U METOJAMHU
buznueckoil HayKu;



e BJIAJIETh HaBBIKAMH YYEOHO-UCCIEA0BATENIBCKON U POEKTHOM AESITEIbHOCTI
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOMCKY  METOJOB  pemieHus  3agad  (U3MYECKOTO  COJAEp KaHMUSA,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IO3HAHUS;

eBJIQJICTh BHUJAMU JAEIATEIBHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

* BBISIBJISITh IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxoAuTb apryMeHTbl Jis
JTIOKa3aTelIbCTBa CBOMX YTBEP)KICHHI, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pEeLIeHHS;

e AHAIN3UPOBATH IIOJIyYCHHBIE B XOJ€ pEIICHUA 330a4d PE3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYECHHH (PU3UKH;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OMIbIT;

eyMETh IEPEHOCUTh 3HaHUA 1O (U3MKE B NPAKTUUYECKYI0 00JacTh
KU3HEIEATEIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEAMETHBIX 00JacTel;

e BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIIBHBIE TIOAXO/IbI U PEILECHUS;

e CTaBUTb MIPOOJIEMBI U 3a]1a4H, JOMYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora c nndopmanueii:

e BJIaJIETh HAaBBbIKAMU TMOJy4YECHHS] MHPOPMALIMK (PU3HUECKOTO COAECPIKAHUS U3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITENIBHO OCYILECTBIATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpPMAIUY;

¢ ICMIOJIB30BATh  CPEACTBA HMH(POPMALIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COJAEpk aHUS B Pa3IMUHBIX (QopMarax c
yu€TOM Ha3HayeHHs WHGOpPMalUMKU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



¢ OCYLIECTBIISITh  OOIIEHWE HAa ypokax (U3MKKM W BO BHE-YPOUHOM
NeSITEIbHOCTH;

e pacmo3HaBaTh NPEANOCHUIKM KOH(GIMKTHBIX CUTyallud ©  CMST4aTh
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIb30BATh MPEUMYIIIECTBA KOMAHTIHOW U WHIUBUAYAIbHON
paboTHI;

 BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10T0 YjieHa KOJUIEKTHBA,

e IPUHUMATh 1EIM COBMECTHON JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PadOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacCTHHKA KOMaHIBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IIpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

¢ OCYLIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TIOBEJEHUE B Pa3INYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO M  BOOOpaXeHUE,  OBbITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEILHOCTh B 00JacTH
(U3UKK U ACTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

e CAMOCTOSITEIBHO COCTABJIATH IIJIAH PELIEHUS PACYETHBIX M KA4ECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM paboOThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

e paCIUPSTh PAMKHU Y4E€OHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, ApPryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIbIT;

e CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO 3PYIUMLUMUA B 00JaCTH
(Gu3MKKM, TOCTOSHHO MOBBINIATH CBOM 0OpPa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OILIEHKY HOBBIM CHUTYaIUsiIM, BHOCUTh KOPPEKTUBBI B ACSITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;
eBIIAJICTh HABBIKAMH  TO3HABATENIbHOM  pediekcun Kak  OCO3HAHHS
COBEpIIAEMBIX AEHCTBUM U MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;
¢ HICTIOJIB30BaTh MPUEMBI PeIIEKCHH JJIsi OLIEHKU CUTYaIluH, BEIOOpa BEPHOTO
peleHus;
e yMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO INPUHUMATh PEIICHUS IO MX
CHHMKEHUIO;
e IPUHUMATh MOTUBbI WM apryMEHTbhl JPYIMX @pHU aHAIU3€ pE3yJbTaToB
JeSITEIIbHOCTH;
e IPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
e IPUHUMATh MOTUBBI WU apryMEHTBl APYTUX @pU aHAIU3E PEe3yIbTaTOB
NESITEIIbHOCTH;
e MPU3HABATH CBOE MPABO U MPAaBO JPYTHX Ha OIIHOKH.
B mporecce AOCTHXEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0OyYaroluxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHMS, BKJIFOYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE

OMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKJIIOYAIOIICH CTPEMIICHHE K JTOCTUKEHUIO TIETH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATb, MCXOMIS W3
CBOHX BO3MOXKHOCTEH;

¢ OMITATHH, BKJIIOYAIOIICH  CIIOCOOHOCTh  TOHHMATh  AMOITMOHAIBHOE
COCTOSIHAE JApPYTHX, YYUTHIBAaTh €ro TPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIE pe3ylbTaThl HA YIIIyOJIEHHOM
YPOBHE JTOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIA:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJIoBeKa, PoJib U MECTO (M3UKU B COBPEMEHHON HAy4YHOW KapTHHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

e pa3JIMYaTh YCJIOBUS MPUMEHUMOCTU MOJiele (PU3NYECKUX TeI U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepHaibHasl TOYKA, PABHOYCKOPEHHOE JIBIKEHHE, CBOOOTHOE TaJCHMUE,
aOCOJIFOTHO yIIpyTras aedopmalus, aOCOJIOTHO YIPYyroe U abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHMS, MOJEINU Tra3a, XKUIAKOCTH U TBEPIOrO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

epa3nuyaTh yYCIOBUSA (TpaHUIIbl, 00JacCTH) NPUMEHHUMOCTH (DU3NUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBSACHITH MEXAaHWYECKUE TMPOLECChl W  SBIICHMUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [ammies uisi CKOpPOCTH M TEpEeMEIeHUs,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJOrO Teia), IMPU OTOM HUCIOJIH30BAThH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCAa U
MEXaHUYECKOM IHEPTUU, 3aKOHA BCEMUPHOTO TATOTEHUSI,;

e AHAJIU3UPOBATh M OOBSICHSITH TEIUIOBBIC MPOIECCHl M SIBJICHUS, WCIOIB3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CcpeaHei
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCax), IPU TOM HUCIOJIb30BATh
MaTeMaTU4eCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

e AHAJIU3UPOBATH U OOBSICHATH ANEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUS W 3aKOHBl  DJIGKTPOAMHAMHUKH  (3aKOH  COXpPaHEHHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UIMHU DIECKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JDxoyns—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

e ONMKCHIBATh (PUBUYECKUE MPOILIECChl U SBJICHUS, WCIOJIb3YSl BEJIUYHUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHWJIbI, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWuYecKas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ymnpyroi jgedopmaiu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHas TeMmreparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE TO0JI€, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpsHKEHHOCTh TOJISI TOYEUHOTO 3apsija WU 3apsDKEHHOTO Iapa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJEKTpUuYeckas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE yYacTKa LENHU C TOCJIEIOBATEIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO MO
KOHJIEHCATOPa;

¢ OOBSACHATH OCOOCHHOCTH MPOTEKAHUSI (PU3UUYECKUX SBJICHUN: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JABM)KEHUE YaCTHI] BEILIECTBA, TEILNIOBOE PABHOBECHE,
OpoyHOBCKO€  nBIKEHHE, nu(dy3us, uUCHapeHue, KUMCHUE U
KOHJICHCAIUsl, I[UIABJICHUE W  KPUCTAJIM3alUs, HaIpaBICHHOCTb
TerIonepeaadu, JAEKTpU3alrs Tel, SKBUMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA,

e MPOBOJINTH HCCIICOBAHUE 3aBUCUMOCTH OJIHOM (DM3MUECKOW BETUYUHBI OT
IpyrOM C  HCHOJIb30BAHMEM  IPSAMBIX  W3MEPEHUM, IIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TIpaduKoB ¢ YU4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUH, JIeTIaTh BBIBOJbBI 110 pPe3yJbTaTam
UCCJIEI0BAHNUS;

e IPOBOJIUTh KOCBEHHBIC U3MEPEHUS (UINYECKUX BEIUYMH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e IPOBOJIUTh OMNBITHI MO MPOBEPKE MPEITI0KEHHON TUIOTE3bl: JIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

e COOMIOAATH MpaBuiia OE€30MACHOTO TPy/Aa MPU MPOBEICHUU HUCCIEIOBaHUM B
pamMkax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4deOHo-
HCCIIEIOBATENIbCKOM M MPOEKTHOM JEATEIbHOCTH C HCHOJIB30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTrO 000pYAOBAHUS;

epe€lIaTh pACUETHBIC 3aJaYd C SBHO 3aJaHHOW M HESIBHO 3aJlaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThI
bu3NUecKuX TEOpUd TPHU UCHOJB30BAaHUU MATEeMaTHUYECKUX METOJ/I0B
peLIeHUs 3a/1a4, POBOJUTh pACUYETHl HA OCHOBAHWU UMEIOIINXCS JaHHBIX,
aHaJTU3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATH METOJABI PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KaU€CTBEHHBIE 3a/1auu, TPEOyIOUe MPUMEHEHHUS 3HAHUHN U3 pa3HbIX
paznenoB Kypca (U3WKM, a Tak)Ke WHTETpallMd 3HAHUM W3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

¢ ICTIONb30BATh ~TEOPETUYECKHE 3HAHUS N1  OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

e MPUBOAUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOLIEro MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;



e IPUMEHSATH pa3IMyHbIe CHOCOObI paboThl ¢ MHpopMaiuell (HU3NIEecKoro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TMPU ATOM HCHOJIH30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMHQOpPMAIMI0O W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHHU3alllOHHBIE U [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIE0BATENLCKUX padoT;

epaboTaTh B TpYIIE C MCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOU MPOOIEMBI;

o IPOSIBIISATh MOTUBALIMIO K Oyaymnieil mpo(ecCHOHaIbHOM AESTENbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHU:

e IOHUMAaTh POJIb PU3UKH B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COLIMaIbHON
U ATUYECKOUN cdepax esTeTbHOCTH YeJIOBEKa, POJib U MeCTO (U3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NEeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HAUEHHUE OIUCATEIbHON, CHUCTEMATHU3UPYIONIEH, OOBICHUTEIBHOU W
MIPOTHOCTUYECKON (PYHKIUHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
¢dusnueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;

e pa3nMyaTh YCJIOBUS NPUMEHUMOCTU MOJesiel PU3NUECKUX TeJl U MPOLIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHE KOJIeOaHUs, MaTEMaTUYECKUW MAasiTHUK, WACaIbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

e pa3ivyaTh yYCIOBUS (TpaHULBl, O0JACTH) NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBICHITH DJIEKTPOMATHUTHBIC TPOIECCHl W SIBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiia, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

e AHAJIU3UPOBATHh U OOBICHATH KBAHTOBBIC MPOIECCHl U SIBJICHUS, UCIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiI0OBOTO M MACCOBOTO YHCEN UM DHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, WCIOJIb3Ysl BEIUYHUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsl sipa, SHEPTHUSI CBA3U S1pa;

e O0BSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznuecknx SBJICHUMU:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

e OTIPENICTISATh HAMNpaBJICHUE WHIYKIIMM MArHUTHOTO TMOJis MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e CTPOUTH U300paKeHUE, CO31aBAEMOE TIIOCKUM 3€PKAJIOM, TOHKOW JTMH30M, U
pacCcUUTHIBATH €r0 XapaKTEPUCTHUKH;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUS, TEOPUHU H
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;

e IPOBOJNTH HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI [0  pe3yibTaTam
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHs (U3NYECKUX BEIUYMH, MPH ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE MPEIJI0KEHHON TMIIOTE3bl: IIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

e OIIMCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHHIA;

e COOMIO/IATH MpaBuiia 0€30MacHOrO TpyZAa MPHU MPOBEIACHUH HCCIECTOBAHUH B
pamMKax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4deOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW M HESIBHO 33JaHHOU
(u3MYEeCcKO MOJIENbI0: HAa OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
MPOBOJUTH PACU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHAJTU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJYYEHHBIX
pe3yibTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIolue MPUMEHEHUS 3HAHUN U3 pPa3HbIX
pazznenoB Kypca (U3MKHM, a TakKe HHTErpalMd 3HAHUM W3 JIPYTrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

¢ ICMIOJIb30BATh TEOPETUYECKHE 3HAHUS [ OOBSCHEHHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MIPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEIACTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MpOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

 IPUMEHATH pa3iInyHble CHOCOOBI paboThl ¢ WHpOpManuend (GpuauIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

o IPOSIBJIATD OpraHHU3aIOHHBIC u MO3HABATENIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

epaboTaTh B TpYIIE C HCIOJHCHUEM Ppa3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIBHO PACIIPEACTSATh NEATEIHHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

* IPOSIBJIATh MOTHUBALMIO K Oynymied mpodecCHOHANbHOU NEATENbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KosmyecTBo yacoB DJIeKTPOHHbBIE
I /;1 HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero Konrpoabubie IIpakTuyeckue (undposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl

Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITIPUPOIbI
1.1 HayunbIlif MeTO/ MO3HAHUS TTPUPOIBI 4
Hroro no pazneny
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 6 1
2.2 JluHamuka 3
2.3 Crartuka TBEpIOTO Tela 4 1
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6
Hroro mo pazmeny 19
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETHYECKON TEOPUH 7 1
3.2 Tepmoaunamuka. TemioBbie MaITMHBI 10

ArperaTHble cocTosiHUS BenecTBa. dPazoBbie 10 1

nepexobl
Hroro no pazgeny 27
Paznen 4. JIEKTPOJANMHAMUKA
4.1 DNeKTpUUECcKOoe MoJe 15 1
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHM TOK 14
Hroro mo pazueny 29
Paznea 5. PUSHUYECKUN IPAKTUKYM
5.1 Pu3nyecKkuil NPakTUKYM 16 16
Hroro no paszneny 16

Hrorosoe nmoBTopeHue 7




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

16



11 KJIACC

N KosnmyecTBo yacoB DJIeKTPOHHbBIE
I /;1 HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Beero Konrpoabnsie IIpakTuueckue (undposbie)
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MaruautHoe nosne 8
1.2 DneKTpOMarHuTHasT MHIYKIIHS 8
Hroro no pazneny 16
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuyeckue KojieoaHust 4
2.2 DNeKTpOMarHUTHbHIE KOJICOAHUsI 6
2.3 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHbI )
2.4 Orntuka 16 1
Hroro mo pazueny 31
Pa3znea 4. KBAHTOBAS ®PU3UKA
41 KopnyckynsipHO-BOITHOBOM AyaJIn3M 10 1
Hroro no paszneny 10
Pa3nea 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPO®U3UKHU
5.1 DeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 5
HWroro no pazneny 5
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 duznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 0000IICHUE TIPETIMETHOTO
71 COJIep KaHUs U OMBITA JIEITETbHOCTH, 24
MPUOOPETEHHOTO TP U3yUYEHUU Kypca (GU3UKH
10 — 11 kmaccoB
Hroro no pazneny 24
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne n/m Tema ypoka Kosnuectso uacos Hara DieKkTpoHHbIe (POBHIE
Bcero Konrpoabnbie IIpakruyeckue H3y4YeHHs! oOpa3zoBaTe/IbHbIE
padoThI padoThI pecypchl
DKCIIepUMEHT U TeOpus B IpolLecce
bubmuorexa [JOK
1 nmo3HaHus npuposl. Habmonenue u 1 04.09.2023 hitps://m.edsoo.ru/ff0c32e2
HKCHEPUMEHT B (DU3UKE
bu6mmoreka [IOK
2 Crioco0b1 n3MepeHust GU3NIECKUX BETHUNH 1 04.09.2023 https://m.eds00.ru/ff0c33e6
3 A6COJ‘II—OTI—£&1}I U OTHOCHUTEJIbHAS IOTPELIHOCTH 1 06.09.2023
M3MEPEeHUH (PU3MUECKUX BEIUIHH
MogpenupoBanue B ¢pusuke. Poib u mecto
4 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 11.09.2023
HAYYHOH KapTHUHBI MHpPa, B IPAKTUIECKOM R
JesITeIbHOCTH JIF01eH
CnoxxeHue nepeMeneHuii 1 CKOpoCTeil. bubnnoreka [JOK
° Pemrenne 3amau 1 11.09.2023 https://m.edso0.ru/ff0c3508
HepaBHomepHoe nBuxeHne. MrHOBEHHAS
. bubmuorexa [JOK
6 cKOpocTh. Y ckopenue. IIpsmonuneiinoe 1 13.09.2023 hitps://m.eds00.ru/ff0c3620
JBMKEHHUE C TIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue NpsIMOIUHEHHOTO bubnuoreka [IOK
7 1 11.09.2023 )
JIBMDKCHUS C IOCTOSTHHBIM YCKOPEHHUEM https://m.edsoo.ru/ff0c372e
JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K bubnnorexka [JOK
8 TOPU30HTY . 11.09.2023 https://m.edsoo.ru/ff0c39cc
9 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110 1 13.09.2023 bubnmoreka [JOK
Teme «KnHemaTrka» T https://m.edsoo.ru/ff0c3ada
10 KonTponbnas pabora no teme "KunemaTtuka" 1 1 18.09.2023
11 [Tpunnun cynepnosunuu cui. Pemenue 1 18.09.2023 bubnnorexa [JOK
3aJla4y Ha MpUMEHeHHe 3akoHOB HproTOoHA T https://m.edsoo.ru/ff0c3be8
12 [TpuHIMn cyneprno3uiuu cui. Pemenue 1 20.09.2023  Bubamoreka [IOK
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3a1a4 Ha IPUMCHCHUEC 3aKOHOB Hrrorona

https://m.edsoo.ru/ff0c3be8

13 [Tpuniun cynepno3uiuu cui. Pemenne 25 09.2023 bubmuorexa [JOK
3aja4 Ha MpUMEHEeHHe 3aKoHOB HproToHA o https://m.edsoo.ru/ff0c3be8
JaBiienue. ['napocTaTuuecKkoe 1aBjICHUE. bubnmoreka [JOK
14 Cuna Apxumena 25.09.2023 https://m.edsoo.ru/ff0c3d00
CrnosxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
15 teny. LlenTp TsxecTu Tena. YcenoBus 27,09 2023 bubmumorexa [IOK
paBHOBECHS TBEPIOTO Teia. Buibl R https://m.edsoo.ru/ff0c3e18
paBHOBECHS
16 O06o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110 02.10.2023 bubnuorexa [JOK
teme "/lunamuka. CtaTrka TBep0ro tena" - https://m.edsoo.ru/ff0c3f76
17 KonTponbnas padota H(z teMe "J[MHaMuKa. 02.10 2023
CraTtuka TBEepIOro Tena
MoMeHT uMITysibca MaTepUaIbHON TOYKH.
bubmuorexa [JOK
18 [IpencraBnenue o COXpaHEHHH MOMEHTA 04.10.2023 )
HMITYTbCa B IEHTPATBHBIX TTOMAX https://m.edsoo.ru/ff0c43d6
19 Pewenue 3amau 09.10.2023
PaGora cuibl Ha MajgOM U Ha KOHEYHOM Bubmorexa [IOK
20 nepemenieHuu. ['padpuueckoe npeacrapieHue 09.10.2023 https://m.eds0o.ru/ff0c4502
paboThI cUiIbl. MOIITHOCTB CHIIBI E— :
Tpetbs KocMuveckast ckopocTb. CBs3b
pabOThI HEMOTEHIIUATBHBIX CHJI C
21 N3MEHEHHEM MEXAHUYECKOM dHEPTUn 11.10.2023 ﬁgggl;ll(r);eeﬁlscﬂ)orllf/ffOC 4613
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS — :
MEXaHUYECKOI dHepTrun
Yupyrue v Heylpyrue CTOIKHOBSHHUS.
22 VYpaBHenue bepHymm U1 uaeanbHoON 16.10.2023 ﬁggg?/(;;ee%as&orﬁlffOc 478¢
JKUJIKOCTH — *
23 O060061eHre U cucTeMaTU3alus 3HaHUu# 10 16.10.2023
TeMe «3aKOHBI COXPAHECHHUS
o4 Temneparypa. Temiosoe paBHosecue. Ilkana 18.10.2023 bub6nuorexa [IOK

Henscus

https://m.edsoo.ru/ffO0c4dc?
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Wneanbueiii ra3. YpaBuenue Menaeneena-

25 . 23.10.2023
Kitaneiipona. Penienue 3anau
26 AOcomoTHas Temnepatypa. 3akoH JaapToHa 23.10.2023
M3onporiecchl B ueaaibHOM rase ¢ TOHKA POCTA,
27 bon A 25.10.2023 1mudpoBas puzmveckas
MMOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA
naboparopus
bubmuorexa [JOK
28 OcnHoBHoe ypaBHeHne MKT 08.11.2023 https://m.edsoo.ru/ffocAfde
29 O00011IeHIE U CUCTEMATU3aIis 3HAHUH 110 11.11.2023 bu6mmoreka [IOK
teme «OcHoBbl MKT) o https://m.edsoo.ru/ff0c511e
KonTponbnas pabota o teme "OCHOBBI
30 MEKT" 11.11.2023
Hynesoe Hauano TepMOAMHAMUKH.
31 CamonpousBosbHas penakcauusa T[] cuctemsl 13.11.2023
K TEIJIOBOMY PaBHOBECHIO
30 Monens uieanbHOro ra3a B TCPMOZIMHAMHKE. 13.11.2023
Y caoBus TPUMEHUMOCTH 3TOW MOCIIH
Bripaxkenue nst BHyTpeHHEH dHepruu
33 OJTHOATOMHOTO HJICaJIbHOTO Ta3a. 15.11.2023 bu6mmoreka [IOK
KBasucraTrueckne U HeCTaTHIECKUE o https://m.edsoo.ru/ff0c5952
TIPOIIECCHI
DneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
bu6mmoreka [JOK
34 Brruncnenue paboTsl 1o rpaduky mpoiecca 20.11.2023 https://m.eds00.ru/ff0c5c36
Ha pV-auarpamme
Tennmonepenaua kak crnocod H3MEHEHUS
o bubmuorexa [JOK
35 BHyTpeHHel 3Hepruu T]I cuctems 6e3 20.11.2023 hitps://m.eds00.ru/ff0c5¢36
COBEpIIEHHS PabOThI
KomnundaectBo Temnotel. TermmoéMKocTh Tena.
VY nenbHas U MOJISIpHAs TETUIOEMKOCTH bubnuotexa [JOK
36 22.11.2023 .
BeleCcTBa. Y IeNbHAs TEIUIOTa CTOPaHUs https://m.edsoo.ru/ffOc5efc
TOTUTABA
37 [Tonsitue 06 aguabatHom npouecce. [lepBbrit 27.11.2023 Budamoreka [IOK
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3aKOH TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

KomngecTBO TENIOTH B pa60Ta KaK MCpPbI

. bu6mmoreka [IOK
38 W3MeHeHus BHyTpeHHel snepruu T /1 27.11.2023 .
CHCTOMEL https://m.edsoo.ru/ff0c600a
39 MaxkcumanbHoe 3Hauenne KI1JI. Lukna Kapuo 29.11.2023
40 0606'1'116Hne U CUCTEMATHU3aLMs 3HAHUHN 110 ) 04.12.2023
teme "TepMmoauHamuka. TernnoBbsie MaIMHBI
TOYKA POCTA,
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. uupoBast pusnveckast
41 Vcnapenue u kunenue. Y aeabHast TeroTa 04.12.2023 nabopatopus
mapooOpa3oBaHus bubnmnoreka [JOK
https://m.edso0.ru/ff0c63b6
HacpiiieHHble U HEHACHIIIEHHBIE Maph.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO Mapa OT
42 TEMIIepaTypbl, UX HE3aBUCUMOCTH OT 00BbEMa 06.12.2023 ﬁgg;ﬁ;;iii?ﬁlffow 4d8
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPHI KUTICHUS OT JABJICHUS B
KHUJKOCTU
43 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U 11.12.2023 bu6mmoreka [JOK
OTHOCHTEJIbHAS BIIAYKHOCTD T https://m.edsoo.ru/ff0c65f0
TBépnoe Teno. Kpucrammmueckue u
44 amopdHbIe Tesa. AHU30TPOINHUS CBOWCTB 11.12.2023 ﬁgsgil/ﬁée%asg%/ffo(:e?os
KpUCTAJIJIOB
Hedbopmarnuu TBEpAOTO Tena. PacTsokeHue u
45 cxarue. Casur. Moayne FOnra. [Ipenen 13.12.2023
yapyrux aedopmanuii
TenmoBoe pacMpeHue KUIKOCTEN U
46 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX 18.12.2023
KoJIeOaHWI YaCTHII BEIIECTBA
47 [Ipeobpa3zoBanue YHEPTUH B (Pa30BBIX 18.12.2023

nepexoaax
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IToBepxHOCTHOE HaTsKkeHue. Kanwisipasie
sABJICHUS. J[aBIIeHHE 110 UICKPUBIICHHON

48 20.12.2023
MTOBEPXHOCTHIO KUAKOCTU. Dopmya
Jlamnaca
O06o0mieHne 1 cucTeMaTu3alys 3HaHUH 110
49 TeMe "ArperaTHbIe COCTOSHUS BEIIIECTBA. 25.12.2023
®da3oBbIe nIepexoan"
50 KonrponsHas pabora o reme ArperaTHL{‘e 25122023
cocTosiHus BemecTBa. MazoBbie Mepexo/Ibl
DneMEeHTapHBIN 3JIEKTPUYECKUM 3apsia. 3aKOH bubnnoreka [JOK
51 27.12.2023 ]
COXpaHEHHS AIICKTPUUECKOro 3apsijia https://m.edsoo.ru/ff0c6820
B3anmopeincrteue 3apsanoB. Toueunsle bubnnorexa [JOK
52 3apsibl. 3akoH Kynona 10.01.2024 https://m.edsoo.ru/ffOc6bcc
53 Onektpuueckoe nose. Ero neiictBue Ha 15.01.2024 BI/I6JI.I/IOTeKa [HOK
DIIEKTPUUYCCKHUE 3aPSIbI https://m.edsoo.ru/ffOc6bcc
Hanps:k€HHOCTD 3JEKTPUYECKOTO MOJS.
[TpoOusrii 3apsia. JInauM HAPsSHKEHHOCTH bubnnorexa [HOK
54 15.01.2024 .
AJIeKTpHUYeCcKOoro nojsi. OMHOpOIHOE https://m.edsoo.ru/ffOc6ce4
AIIEKTPHUYECKOE TIOJIE
55 [ToTeH1MambHOCTh DJIEKTPOCTATUIECKOTO 17.01.2024 bubnuotexa [JOK
noJisi. Pa3HOCTh MOTEHIMAIOB U HAIIPSDKEHHE o https://m.edsoo.ru/ff0c6df2
[ToTenuuansHas SHEprus 3apsaa B
bu6mmoreka [IOK
56 aNeKTpocTaTuyeckoMm mnose. [lorennnan 22.01.2024 https://m.eds00.ru/ff0c600
ANEKTPOCTATUYECKOTO MO
[TpuHIMI CyNeprno3UIIUH SJIEKTPHUECKUX bubnunorexa [JOK
> noJei 22.01.2024 https://m.edsoo.ru/ff0c7018
[Tone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apspkeHHou cdepsl [lone paBHOMEpHO
N bubnuotexa [JOK
58 3apsKEHHOTO 110 O6’beMvaJ_Iapa. [Tone } 24.01.2024 https://m.edso0.ru/ffOc7126
PaBHOMEPHO 3apsHKEHHOW 0€CKOHEUHOH
MJIOCKOCTH
59 IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. 29.01.2024 Bubaunoreka [IOK
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YcnoBue paBHOBecus 3apsaaoB [JusnekTpuku
Y TIOJIYITPOBOJITHUKH B AJIEKTPOCTATUYECKOM
noie

https://m.edsoo.ru/ff0c72c0

Konpaencarop. 21eKTpoEMKOCTb

60 KOHJICHCATOPa. DIEKTPOEMKOCTH IIOCKOTO 29.01.2024
KOHJIEHCATOpa
[TapannensHOE COeTMHEHNE KOHIEHCATOPOB
61 [TocnenoBarenbHOE COCTMHEHNE 31.01.2024
KOHJICHCATOPOB
62 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa 05.02.2024
63 JIBrOKeHre 3apsHKEHHOW YacTHIIBI B 05.02.2024
OJTHOPOJTHOM 3JICKTPHUIECKOM TI0JIe
64 O06o001IeHrEe U CHCTEMATH3aLNs 3HAHUH 110 07.02.2024
TeMe «DJIEKTPUUECKOE TTOJIEH
65 'I‘<0HTp0HI)Ha$I pabora rvlvo TeMe 12.02.2024
DIEKTPUYECKOE T10JIe
Cuna toka. IlocTosHHBIN TOK. Y CIOBUS TOYKA POCTA,
66 CYIIECTBOBAHMSI IIOCTOSTHHOTO 12.02.2024 uudposas pusudeckas
ANEKTPUUYECKOTO TOKA naboparopus
TOUYKA POCTA,
uugposas pusndeckas
67 Hcrounuku Toka. Hanpsxenne u 5/1C 14.02.2024 naGopartopus
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0
68 3akoH OMa Uit yJacTKa LETH. 19.02.2024 BI/I6J‘I.I/IOTeKa HOK
DJIEKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/ff0c7838
TOUYKA POCTA,
3aBUCUMOCTB CONIPOTUBIIEHUS! OJJTHOPOIHOTO uugposast pusndeckas
69 MPOBOJIHUKA OT €ro0 JIMHBI U MJI0IIA 1 19.02.2024 naboparopus
IIOIIEPEYHOI0 CEUCHUS bubnnoreka [HOK
https://m.edsoo.ru/ffOc7ae0
70 [locnenoBarenbHOE, MapaIeNbHOE, 21.02.2024
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CMCHIaHHOC COCANHEHUC ITPOBOIHUKOB

Pacuér pa3BeTBIEHHBIX dNEKTPUUECKUX

& neneit. [Ipasuna Kupxroda 26.02.2024
72 PaGora anekrpudeckoro Toka. 3akoH J Koyt 26.02.2024
—Jlenna
MOUIHOCTB JEKTPUYECKOro ToKa. TeroBas bu6mmoreka [IOK
73 28.02.2024 .
MOIIHOCTb, BBIJIEIIsieMasi Ha PE3UCTOPE https://m.edsoo.ru/ff0c84ae
O/1C 1 BHyTpeHHEE CONPOTUBIICHUE bubnmoreka [JOK
74 HCTOYHHKA TOKA 04.03.2024 https://m.edsoo.ru/ff0c82ba
75 3akon Oma AL TIOJIHO (3aMKHYTOM) 04.03.2024 BI/I6JI.I/IOTeKa HOK
DIIEKTPHUYCCKOM I[ETH https://m.edsoo.ru/ff0c84ae
bubmuorexa [JOK
76 MOIIHOCTh UCTOYHUKA TOKA 06.03.2024 https://m.edsoo.ru/ff0c86fc
bu6mmoreka [IOK
77 Konnencarop B 1ienu mocTOSSHHOTO TOKa 11.03.2024 https://m.eds00.ru/ff0c88be
78 O60061eHue u CHCTeMATH3aLKA SHAHNUH 110 11.03.2024
TeMe «[1OCTOSIHHBII 3JIEKTPUYCCKHIA TOK
79 O60061eHue 1 CHCTeMaTH3aLKA SHAHHH 110 13.03.2024
TeMe «I1oCTOSIHHBII 2NEKTPHUUECKH TOK
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"M3mMepeHune CUilbl TOKA U HATIPSKEHUS B TOYKA POCTA,
80 L[ENU TOCTOSIHHOT'O TOKA MPU OMOIIU 18.03.2024 tmdposas puzmueckas
AHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIHHBIX naboparopus
nprdopos"
duznyeckuil npakTukyMm no teme "M3ydyenue
81 HEPAaBHOMEPHOTO JABMKEHUS C LENbIO 18.03.2024
ONpeIETIeHUSI MTHOBEHHOU CKOpOCTH"
Pu3NYeCKUil IPAKTUKYM IO TEME
82 I/I3MepeHI/Iﬁi YCKOpPEHUS TpU 20.03.2024
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH"
83 dusnyeckuil NpakTukyM no teme "M3ydenue 01.04.2024
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84

85

JBWKEHUS Tea, OPOIICHHOTO
TOPU30HTAJIBHO"

dusnyeckuil npakTukyM 1o teme "M3ydyenue
JIBYDKEHUS T€Ja IO OKPY>KHOCTH C
MOCTOSIHHOM 110 MOAYJI0 CKOPOCTHIO"

dusznyeckuil npaktukym mno teme "IIposepka
TUIIOTE3bl O HE3aBUCUMOCTU BPEMEHU
JBM>KEHUS OpycKa 110 HaKJIOHHOM TIOCKOCTH
Ha 3a/IaHHOE PacCTOsTHUE OT €ro Macchl”

01.04.2024

03.04.2024

86

®uznueckuil NpakTUKyM 1o Teme "M3yuenue
JBUKEHMSI CUCTEMBI TeJl, CBA3aHHbBIX HUTBIO,
MEePeKUHYTOM uepe3 NErkuit 6110K"

08.04.2024

87

88

®Ou3MUECKUil MPAKTHKYM I10 TEME
"N3mepenne kodhHuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 duUIineHTa
3aBucumoctu Frp(N)"

®dusnyeckuii MPaKTUKYM 110 TeMe
"NccnenoBanue ycioBUi paBHOBECHS
TBEPJIOrO TeJla, UMEIOLIEro OCh BpameHus "

08.04.2024

10.04.2024

89

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mMepeHne KHHETUYECKON IHEPT UM Tea 10
TOPMO3HOMY IIyTH"

15.04.2024

90

duznyeckuil npakTukyMm no teme "M3ydyenue
M30TEPMHUUYECKOTO IIpouecca

15.04.2024

TOUKA POCTA,
uugposas pusnueckas
nabopaTopus

91

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkocT"

17.04.2024

TOUKA POCTA,
uugposas pusndeckas
nabopaTopus

92

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepeHune yaenbHOM TeIIOTHI IIABJICHUS
Ipaa

22.04.2024

TOUKA POCTA,
uugposast pusnveckas
nabopaTopus

93

duznyeckuil npakTukyM no teme "M3ydyenue

22.04.2024

TOYKA POCTA,




94

95

96

IIPOTEKAHNA TOKA B LIETIH, COAEPIKaLICH
KOHJieHcaTop"
@uU3NYECKU IPAKTUKYM 110 TEME

"M3MepeHue yeabHOro CONpOTUBICHUS
MIPOBOTHUKOB"

®usznyeckuil mpakTukyM 1o teme "CHsarue
BOJIBT-aMIIEPHOMN XapaKTEepUCTUKU quoaa"

O000111eH1E U CUCTEMATHU3AaIMs 3HAHUHN 110
TeMme "Kunematuka"

24.04.2024

06.05.2024

06.05.2024

nudposas pusnueckas
nabopaTopus

TOYKA POCTA,
nudposas pusnueckas
nabopaTopus

TOYKA POCTA,
nudposas pusnueckas
nabopaTopus

97

98

99

O0600611eHre U cucTeMaTu3alus 3HaHu# 10
teme "JluHamuka"

O060061eHre U cucTeMaTu3alus 3HaHu# 10
teme "Craruka TBEpAOro tena'
O06o01IeHre U cHCTeMaTU3alus 3HaHUH 110
TeMe "3aKOHbI COXpAHEHHs B MeXaHUKe"

08.05.2024

13.05.2024

13.05.2024

100

O06o01ieHne 1 cucTeMaTu3alys 3HaHuH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
teopun"

15.05.2024

101

102

O00011IeHIE U CUCTEMATHU3AaIHs 3HAHUN 110
teme "Tepmoaunamuka. TemioBbie MaIHbI"

O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
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11 KJIACC

KoJsmuecTBo yacos HMara DJIeKTpOoHHbIe U pPOBbIE
Ne ni/m Tema ypoka
Bcero  Konrpoabubie IIpakrtuyeckue HM3YYEeHHSA oGpasoBaTejbHbIe
padoTbI padoThbI pecypcbl
BzaumojeiicTBrE MOCTOSSHHBIX MArHUTOB U
1 HS(E;BOI([)I-II[;KCC)B C ”fOK(Z)(I:\/I.O MaFHI/ITHE:_)C HOJ('I)e. 1 Enbmorexa OK
https://m.edsoo.ru/ff0c9778
['unore3a Amnepa
TOYKA POCTA,
Bextop marauTtHOU nunaykuuu. [punnummn nudposas pusnueckas
2 CYIEpHO3UIIMY MarHUTHBIX Mosiel. JInnun 1 nabopatopus, Nel 1
MarHuTHON UHAYKIINH bu6mmoreka [IOK
https://m.edsoo.ru/ff0Oc98fe
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1 bubnnorexa [HJOK
OmnbIT Dpcrena https://m.edsoo.ru/ff0c98fe
N bubmuoreka [JOK
4 Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb 1 hitps://m.eds0o.ru/ff0c9aco
5 Pemenue 3agau 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c9df4
6 [Ipumenenue 3akoHa Amnepa. 1
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI
;| e g sy | B 1O
https://m.edsoo.ru/ffOcal50
OJIHOPOJIHOM MarHMTHOM I10JI€
TOYKA POCTA,
MarsuTHO€ noJje B BEUIECTBE. muposas pusmrecias
8 deppoMarHeTHKH, mapa- U TuaMarHeTHKI 1 naboparopms
’ bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600
9 O/J1C unnykuuu 1
10 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU 1
®dapanes
11 Buxpesoe anektpuueckoe none. Toku 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

dyko

OJIC MHAYKIIMYU B IBUKYIIUXCSI

12
MIPOBOHHUKAX
13 [IpaBuiio Jlenna
14 NunykrtuBHOCTh. KaTynka HHIYKTUBHOCTH
B L[ENTU TIOCTOSIHHOT'O TOKa
15 SBnenne camounuaykuuu. JJ1C
CaMOWHIYKITHH
16 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe
17 Konebarenpnas cucrema. CBOOOIHBIC bu6mmoreka [IOK
KosieOanus. 'apMOHHUYECKHE KOTeOaH s https://m.edsoo.ru/ffOcaf06
TOYKA POCTA,
Kunemarnyeckoe u AMHAMUYECKOE
18 . mudpoBas GpusnuecKas
OIMCaHME KOJICOATENbHBIX JIBHKCHUN
naboparopus
DHepreTuyeckoe onrcanue. BeiBos
19 JMHAMUYECKOTO ONMCAHUS TAPMOHHYECKUX
KoJIe0aHUH U3 UX SHEPreTHYECKOrO U
KHHEMATHYECKOTO OTMCaHHS
20 3aryxaromue konedanus. BelHyX1€HHBIE
Kosnebanus. Pezonanc
TOYKA POCTA,
uposas pusnueckast
DNeKTPOMarHUTHHIE KOJEOAHMUS. wdp ¢
21 KonebaTenbHblil KOHT naboparopus
yp bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb820
3aK0H COXpaHEHHUs SHEPTUH B HJICATTLHOM bubnuorexa [JOK
22 .
Kos1e0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[Tepemennsbiii Tok. Pezucrop u bubnmoreka [JOK
23 .
KOHJICHCATOP B €M MEPEMEHHOT0 TOKa https://m.edsoo.ru/ff0cbb86
24 Karymka HHIyKTHBHOCTH B LIEIN TOYKA POCTA,

NEPECMCHHOI'O TOKA

udposast pusudeckas



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

nabopaTopus
bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu

25 1
MEPEeMEHHOTO TOKa
26 Pe3oHaHC B 35IeKTpUYECKOH 1enH 1
MexaHn4eckue BOJHbIL. XapaKTEPUCTUKH bubnmoreka [JOK
27 1 .
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/ffOcca54
28 CBolicTBa MEXaHUYECKUX BOJH 1
[IIkasa 3J1IeKTPOMAarHUTHBIX BOJIH.
29 [IpuMeHeHne PJIEKTPOMarHUTHBIX BOJIH B 1
TEXHHUKE U OBITY
[TpuHIHITBI paTUOCBSI3U U TEICBUICHHUS.
30 Paaunonokanus. D1€KTpOMarHuTHOE 1
3arpsiI3HEHUE OKPYKAIOLIEH CpeIbl
O06o01IeHre W cucTeMaTH3aIUs 3HAHUI
31 n n 1
o Teme "Konebanus v BOJIHbI
Cgert. 3aKOH NMPSAMOJMHEIHOTO bubnunorexa [JOK
32 1 .
pacrpoCTpaHEHHs CBETa https://m.edsoo.ru/ffOcc6f8
33 OTtpaxenne ceta. [L1ockoe 3epkano. 1 bubnuotexa [JOK
Cdepuueckoe 3epkaiio https://m.edsoo.ru/ff0cd350
[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEINBHBIN MMOKa3aTelb MPeTOMIICHHS.
34 [TostHOE BHYTpEHHEE OT ameHEe 1 bubmorexa [IOK
yIp P ' https://m.edsoo.ru/ff0cd4e0
[IpenenpHBINA yroil MOJTHOTO BHYTPEHHETO
OTpaKCHHUS
35 Xox nydeit B mpusMme. Jlucnepens cBera. 1 bubnnoreka [HOK
CnoxxHbIN cocTaB Oenoro cera. L{peT https://m.edsoo.ru/ffOcd7f6
36 JInn3pl. @OKYCHOE PaCCTOSHUE U 1 bubnmoreka [JOK
ONITHYECKas CHJIa JTNH3BI https://m.edsoo.ru/ffOcd67a
37 [TocTpoenue n3o00pakeH B JIMH3aX U UX 1 bubmuotexa [JOK

CHCTEeMax. YBEINUCHUE JIUH3bI

https://m.edsoo.ru/ffOcddl1e



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

38 I'11a3 kak onTuyeckas cucrema 1
39 Pemrenue 3az[aq.v [Ipenenbr npuMEeHUMOCTH 1
TE€OMETPHUYECKOMN ONITUKU
40 Jlucmiepcus cBeta 1
bubmmoreka [JOK
4 Hurepgepenuus caeta . https://m.edsg).ru/ffOcedZZ
42 KorepeHTHble HICTOUHUKH. Y CIIOBUS 1 bubmuorexa [JOK
HaOJIIO/ICHNS] MAKCUMYMOB 1 MUHHMYMOB https://m.edsoo.ru/ff0cf02e
43 Judpakuus cBeTa 1
44 JudpakiuonHas pemeTka. Y cioBue 1 bubnnoreka [JOK
HaOJIIO/ICHUS TJIABHBIX MAKCHMYMOB https://m.edsoo.ru/ff0cf862
45 [TonepedHOCTH CBETOBBIX BOJIH. 1 bubnnorexa [HOK
IMonsipusanus cBera https://m.edsoo.ru/ffOcfa4?2
16 O00011IeHIE U CUCTEMATU3aIMs 3HAHUN 110 1 bu6mmoreka [IOK
teme "OnTrka" https://m.edsoo.ru/ffOcfc68
47 Kontponbhas padota mo teme «OnTHKa» 1 ﬁggi%ﬁi%ii?ﬁlffoc f6f0
48 PaBHOBecHOE TEIIOBOE U3ITy4YeHUE. 3aKOH 1 bubnmnoreka [JOK
cMeneHus: Buna https://m.edsoo.ru/ffOcfel6
49 I'unote3a M. IInanka o kBaHTax. ®OTOHBI 1 bu6nmoreka [JOK
DHeprus u UMIyJbc HOTOHA https://m.edsoo.ru/ffOcffc4
50 ®oroaddext. OnbiTe A. I'. CTonerona. 1 bubnnorexka [JOK
3akonsl porodaddexra https://m.edsoo.ru/ff0d015e
51 YpasHenue DitaiTeitHa 11t porodddexra. 1 bubnunoreka [JOK
"Kpachas rpanuna” hporosddexra https://m.edsoo.ru/ff0d04a6
52 BostHOBEIE CBOMCTBA YaCTHI] 1
53 E;g;{;;ffag;i;il gg;:ci;?oijnﬁaunn 1 bubmorexa HOK
o https://m.edsoo.ru/ff0d0302
JBUKYIICHCS YaCTHITBI
54 KopnyckynspHO-BOITHOBOM Ayalln3m 1 bubnuorexa [IOK

Jlndpakius 3JeKTPOHOB Ha KpUCTaJIax

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

55

Crnenuduka u3mMepeHu B MUKpPOMUPE.
CooTHolIeHus1 HeonpeaeaEHHOCTEN
I'eitzenOepra

56

CucreMaruzanys 1 00001IeHe 3HaAHUHI 110
teMe "KopnyckynsipHO-BOJIHOBOM
Tyanu3m"

57

58

KoHnTposbHas padoTa 1o Teme:
"KopnyckynsipHO-BOIHOBOM ayayin3m"
[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
00BSACHEHHS MPUPOIBI KOCMHUYECKHX
00BEKTOB. MeTOIbI aCTPOHOMHYECKHIX
HUCCIIEIOBAHUU

59

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cneKTpajabHbIM Kjlacc —
CBETUMOCTB"

60

61

3B€3IH)I IJIaBHOM II0CIICA0BATEIIbHOCTU

Bnytpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE IPEICTABICHUS O
MPOUCXOXKACHUH | dBoJtonnu CoJHIA U
3BE3. DTaIkbl JKU3HHU 3BE3]]

62

63

64

Bcenennas. Pacimpenue BeeneHHON.

3axoH Xab6mna. Teopus bomibiioro B3peiBa.

PenukroBoe nznyuenue. MacmrabHas
cTpykTypa Beenennoit. Mertaranaktrka

@uU3NYECKU NPAKTUKYM II0 TEME
"HccneqoBaHue MarHUTHOTO TTOJIS
MOCTOSSHHBIX MAarHUTOB"
Pu3nYeCcKUil IPAKTUKYM IO TEME
"N3mepenue cuiiel Ammepa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

TOYKA POCTA,
uupposast pusndeckast
naboparopust

65

Pu3nYECKUil IPAKTUKYM IO TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHON WHIYKITUN"



https://m.edsoo.ru/ff0d1784

66

DuU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue siBJICHUS CAaMOMHTYKIIUN"

TOUYKA POCTA,
udposast pusudeckas
nmabopaTopus

67

68

69

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue neproia CBOOOTHBIX
KoJ1e0aHUN HUTSIHOTO U MPY>KUHHOTO
MasTHHUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue NepeMeHHOr0 TOKa 4epe3
IIOCIE€0BATEIBHO COCAUHEHHBIC
KOHJICHCATOP, KaTyLIKy U pe3ucrop"”

TOUYKA POCTA,
udposast pusudeckas
nabopaTopus

TOUYKA POCTA,
mudpoBas GpusnuecKas
nabopaTopus

70

71

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3y4yeHue napameTpoB 3BYKOBOM BOJIHBI"
Ou3nyecKkuil MPakTUKyM IO TeMe
"N3mepenue mokasaresns npeoMIIeHUs
crekiua"

72

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue poKyCHOTO pacCTOSHUS
paccenBaroIIMX JIUH3"

73

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaGmronenue qudpakuuu,
UHTepEPEHIINH U MOJISIpU3aIiK cBeTa"

74

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHre UMIyJabca U YHEPTUA
PENATUBUCTCKUX yacTUll (1o poTorpadpusm
TPEKOB 3aPsKEHHBIX YaCTULl B MATHUTHOM
none)"

75

@u3HYeCKUil IPAKTUKYM 110 TEME
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKa
4yepe3 CBETOAMO/] OT HaNpsKeHus"




76

77

78

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue crekTpa pa3peskeHHOTo
aTOMapHOI'0 BOJAOPOJa U U3MEpPEHUE
noctrosiHHoi Punbepra"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne paiuoakTUBHOTO (hoHA C
HCIIO0Ib30BaHUEM JlI03UMeTpa"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HEOaA
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JJIs1 OTIpeieNICHUS TIOJI0KEHUS
HeOEeCHBIX 00BbEKTOB HA KOHKPETHYIO /IaTy:
OCHOBHBIE c03Be3/11s CeBEpHOro
MOJTyIIapusi U sipkue 3BE37b1"

79

O06o011ieHre 1 cucTeMaTH3aIys 3HaHUi.
Poinb ¢pu3uky u acTpoHOMHH B
KOHOMUYECKOU, TEXHOJIOTHYECKOMH,
COLIMAJIbHOW M 3TUYECKOM chepax
JesITeTbHOCTH YeJI0OBEKa

80

81

82

O06001eHre U cucTeMaTU3alus 3HaHUH.
Poinb 1 MecTO GU3MKU M ACTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O06o001enre u cucTeMaTu3alus 3HaHU.
Ponp ¢pusnueckoii Teopun B
(hopMHUpPOBAHUH MTPECTABICHUHN O
(bu3nuecKoil KapTUHE MUPa, MECTO
(bu3nuecKoil KapTUHBI MHpa B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUN O IPUPOJIE

O06001IeHre u cucTeMaTU3aIys 3HaHUN 110
teme "Kunemaruka"

83

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 10




TeMme "Kunematuka"

O060011IeHre ¥ cucTeEMaTh3auus 3HaHUH 110

84 teme "JluHamuka"

85 O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
teme "CraTtuka TBepaoro tena"

86 O060011IeHrEe ¥ cucTeEMaTU3aluus 3HaHUH 110
TeMe "3aKOHBI COXpaHEHHs B MeXaHUKe"
O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUI 110

87 TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YecKoi Teopun"

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110

88 teme "TepmoauHamuka. TerioBeie
MaIInHbI"

O0001IeHrEe U cCUCTEMATH3aIis 3HAHUN 110

89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBbIe epexo bl

90 O0001IeHrEe U CUCTEMATH3aIUs 3HAHUN 110
Teme "DnekTpuyeckoe mose"”

91 O06o001IeHye B cucTeMaTH3aIs 3HAHUH 110
teMe "[1oCTOSHHBIN 27EKTpUUECKUI TOK"

92 O06o001IeHrEe U CHCTEMATH3aLNs 3HAHUH 110
teMe "Toku B pa3nnyHbIX cpeaax”

93 O06o001IeHrEe U CHCTEMATH3aLKS 3HAHUH 110
teme "MarauTtHoe moJje"”

94 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
TeMe "DIeKTpoMarHuTHasi MHIyKius"

95 O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "Mexannueckue xkoneoanus"

96 O0001IeHre ¥ cucTeMaTH3ays 3HAaHUH 110
TeMme "DIeKTpOMarHuTHbIe KojiebaHus"

97 O0o001IeHre U CHCTEMATH3aLNs 3HAHUH 110

TeMe "MexaHnuecKue 1




3JIEKTPOMATrHUTHBIE BOJIHBI"

O060011IeHre ¥ cucTeEMaTh3auus 3HaHUH 110

98 TeMe "Onrtuka" 1
99 O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110 1
Teme "OcuoBrl CTO"
O060011IeHrEe ¥ cucTeEMaTU3aluus 3HaHUH 110
100 teme "KopnyckynsapHO-BOTHOBOM 1
Tyau3m"
101 O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110 1
teme "dusuka aroma"
O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
102 Teme "®u3nKa aTOMHOTO sipa U 1
3JIEMEHTAPHBIX YACTHUIL"
OBLIEE KOJIMYECTBO YACOB I10 102 16

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
 Ousmka, 11 xmacc/ KacesnoB B.A., OOmectBo ¢ orpaHuYeHHOU
oTBeTCTBEHHOCThIO «JIPODA»; AxknuoHepHoe oOmecTBo «l3marenbeTBo
«IIpocBemeHue»

 Ousmka, 10 xmacc/ KacesnoB B.A., OOmectBo ¢ orpaHuueHHOU
oTBeTCTBEHHOCThIO «JIPODA»; AknuoHnepHoe oOmectBo «l3marenbcTBo
«IIpocBenieHue»

METOJIUYECKHUE MATEPHUAJIBI JIUVIS1I YYUTEJIS
Mapon A. E. ., Mapon E. A.®u3uka. 10 knacc. Jlugaktuueckue MaTepuanbl
Mockaa: [poda, 2017

KacbsnoB B. A. KonTposibsHbie padoThl K yueOHUKY B. A. KacbsiHoBa ®dusuka.
Yriyonéunsiit ypoBenb. 10 kitacc Mocksa: Jpoda, 2015

Mapon A. E. ., Mapon E. A.®@u3zuka. 11 knacc. Jlugakruueckue MaTepualibl
Mocksa: [Ipoda, 2017

KacbsnoB B. A. KonTposbsHbie padoThl K yueOHUKY B. A. KacbsiHoBa ®dusuka.
Yrny6néuunsiit yposens. 11 kiacc Mocksa: Jlpoda, 2015

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
https://lesson.academy-content.myschool.edu.ru
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