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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  pealu3ylOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaroluxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenne kypca (U3MKM YrIIyOJIEHHOTO YpOBHS IO3BOJISIET PEaln30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTLHOTO O00pa30BaHUA 10 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€HHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @u3uke HMEET NPUMEPHBIA XapakTep U MOXET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K TMpernojiaBaHvio (U3MKU Ha YIIIYOJIEHHOM YpOBHE IMpHU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.
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®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoInii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHUe (U3UYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHS] HOBBIX MaTepUajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KApTUHBI MUpa 0o0ydvaromerocsi, B (POpMUPOBAHUE YMEHUU MPUMEHSATHh HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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

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

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peanuzanus npearnonaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOWIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJOTHM, a Takxke 00CYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLIKAINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTCcsl Ha HCIOIb30BAaHUH CAMOCTOSITEIbHOTO HKCIIEPUMEHTAa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO

YPOBHA — OTO CHCTEMA CaMOCTOATCIBHOIO YUYCHHYCCKOIO OKCIICPpUMCHTA,
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BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco®d — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIAroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPEJICTaBlIEHA €IMHBIM IepedHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOLEcca UCXO] U3 OCOOEHHOCTEN MOYPOYHOIro
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHHUs], UCCIEAOBAHUS 3aBHCHUMOCTEH (DU3UYECKUX BEIMYHUH U IOCTAHOBKY
OMBITOB TIO MPOBEPKE MPEMIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3Y4YEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjesia Kypca, Tak Hu
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHOro kaOuHera. B kaOuHere (QU3HKM JNOKHO OBITH HEOOXOIMMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JleMoHCcTpaliMoHHOE  000pyAoBaHHE (OpPMHUpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére
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OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMIUICKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYCHHUIO TPUPOJbI, PaA3BUTUEC WX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUS] OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUH O BO3MOYHBIX chepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (UMK Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbu3nyecKol MoJeNM, aJIeKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJIE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;
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pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIPHOCTH, CBI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraempiii B mporpamMme Mo (U3MKE MepeyeHb JabopaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o mpupojae. HayuHslil MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a1a4yll MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHOM TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U MX TpapuKH.
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KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKUE TMPOIECCHhl: CHUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaeinbHoro nepexoia i \3MEpPEeHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasrienue CKopoCcTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHne HEepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO OMPEIENICHNUsI MTHOBEHHOU
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

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

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHHUS Tella IO OKPYXKHOCTM C MOCTOSHHOM MO MOMYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.
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IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHMsI CBOOOJHOIO NaJEHUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHs CKOJIBKEHUS W CHJIa TPEHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: IOAIIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON 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 B3auMoAEeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenrie paBHOJAEHCTBYIOIIEH CUJT TIPU JABUKEHUU OpyCKa MO HAKJIOHHOU
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUXKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Fp(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. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NmMnynbe CAITBI 1 U3MEHEHHUE UMITYJIbCA TEa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca MarepuanbHOW TOUkW. [IpeacraBieHue O cCoXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.
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[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJTHOPOJHOTO I1apa (BHYTpU W BHE Iuapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOHOM MaJICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPH YIIPYTOM B3aUMOJACUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YacTWI] BellecTBa. Monenn CTpoeHMs rasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX
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Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omporuecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

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

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

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

N3yyenue H30TEpMUYECKOrO mponecca (PEeKOMEHJOBAHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHCTEMBbl. BHelIHNEe U BHyTpeHHUE napaMeTpsl. [Tapamerpol
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTrur OJHOATOMHOTO UJEaJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss paboTel. KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKOH TepMOAWMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IPOXOJUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHumer nerctBus TeruioBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOPATOPHBIA JBUTATENId, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuieckoM pacIiupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.
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CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoswvie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTyphbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnus.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.
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Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomuol, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa NoBEpXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYyIPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

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

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

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

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JlvonekTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jvsnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.
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KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psiKa KOHIEHCATOpa YepE3 PEUCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEpKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHUKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.
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Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

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

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKAa OT CONTPOTUBIICHUS MPU MMOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKA BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAOpsDKEHHS JJI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctu DJIC rambBaHMUECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toxu 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.
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DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass W NOpHUMECHass  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEMH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

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

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHUA: SIBICHUE, HAy4YHbIM (pakT, runoresa, (pu3MUeckas BEIUYMHA, 3aKOH,
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Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozusa: Mexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTATUUYECKHE KOHCTPYKLHHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
MOJlyYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJIEHUE U MOJTYJIb.

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

MaruautHoe nose B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.
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TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOLCCChI: IMMPUMCHCHHC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

Kaptrna nuHUI MarHuTHOM MHYKIIUYU TIOJIS NIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eMCTBYS NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wHAyKuu. 3akoH SJIEKTPOMAarHUTHOM HWHAYKuuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenue camonnaykuu. 3C caMOUHAYKIIHH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHl: MHAYKLIHMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

HabGnronenue ssBIeHUS 2JIEKTPOMAarHUTHOW MHTYKIIUH.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.
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IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH W3MEHEHHS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsl TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kojebanuid. Ilepuon Manbix CBOOOJHBIX KOJIEOAHUI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanue 3aTyxarwmux KoiaeOaHuii U 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBanue BoIHYKIECHHBIX KOJICOaHUI.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.
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W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

W3y4yeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanbHOM KosiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LIENIM CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YacCTOThI CBOOOJHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.
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Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunble u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakimsl.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.
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N3yueHnne napaMeTpoB 3ByKOBOW BOJIHBL.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoir ocu. IlocTpoenrne wu300pakKeHU TOYKM W OTpe3Ka MPsIMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpU NAJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONITHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanuie cBOMCTB M300paxKeHUM B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO pacCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3ITy4eHUs CBETOAMOAA MPHU NMOMOILIM TU(PaKIIMOHHON
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpaszoBanust  JlopeHria.
VYcnoBue mnpuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTHU. 3aMeENJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU

IIOKO4I.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEHU 3apSKCHHBIX YACTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuinay porosrddexra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUUu ABWXKylIelca vactuubl. KopmyckymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl 1O HCCIEIOBAHUIO CTpOeHUs aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.
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Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3 TyueHHe cBeTa. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHo20 A0pa u INEMEHMAPHBIX YACMUY,.

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

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

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

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE aCIEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TriirooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM M ACTPOPU3HKH.
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Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIECKOIIbI, BHEaTMOC(hEpHass aCTPOHOMHUS.

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

ConHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIM KJ1acc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3aus (CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATUYECKHUX  paszlenax «YUYEHUYECKUHA  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.
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O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHOM TEOPUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYCHHUE ONMCATEIIbHOU,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIEHNUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBoanbie 3neMeHTapHBIX GyHKUMNA. [Ipu3Haku 1OMOOMS TPEYroJbLHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLIMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarnuTHble 0OJIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
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NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.
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[INTAHNPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WUIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJla B TOCTPOECHUE YCTOMUNBOTO OYyAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:
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e HHTEpEC K pa3nu4HbIM chepaM MpoPecCHOHAITBHON ACATEIHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

e TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e Cc(hHOPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, OCO3HAHHE TI00ATHHOTO
XapakTepa dKOJOTHIECKHUX TPooIiem;

e TUIAHMPOBAHWE M OCYIIECTBJICHHE JEHCTBUI B OKpYXKAloOIIeW cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHS YCIIOBEUECTBA;

e pACHIMPECHHUE OMBITA JEATEIHHOCTH SKOJOTHYSCKON HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e chopMUPOBaHHOCTHP MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHE ILIEHHOCTH HAy4YHOH MAESITeNbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYI0O M HCCIEI0BATEIHCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
e CaMOCTOSITENIBHO  (OPMYJIMPOBATh U  aKTyalM3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
e OINpENENsATh ILEJIU JEATCIIBHOCTH, 3a7aBaTh MapameTpbl U KPUTEPUH X
JIOCTUKEHUS,
e BBISBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUMS] B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
e paspabaThIBaTh IJIaH PEIICHUS MPOOJIEMbI C YIETOM aHATN3a UMEIONTUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;
e BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTh, OIICHHMBATh COOTBETCTBUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPJAMHHPOBATH W BBHINOJHATH pabOTy B YCIOBUSAX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
e Ppa3BHUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX MPOOIIEM.
Ba3oBhIe nccieaoBareJbCcKHe AeliCTBUA:
e BJAJETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHITUSMH U METOJIaMHU
buznueckoil HayKu;
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e BIAJETHb HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
JESTENIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIep>KaHUsl, IPUMEHEHHIO PA3JIMYHbBIX METO0B O3HAHUS;

e BJIAJICTh BUJAMHU JEATEIBHOCTH IO IIOJIYYCHUIO HOBOIO 3HAHUSA, €r0
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIACTH
bu3uKy;

e BBIIBJLITh IIPUYHMHHO-CIIEACTBEHHBIE CBSI3M W aKTyalM3MpOBaTh 3ajady,
BBIJIBUIaThb TUIOTE3y €€ peleHus, HAaXOAWTb apPryMEHThl UL
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapameTpbl U KPUTEPUU
peuieHus;

e AHANM3HMPOBATH IIOJIYYEHHBIE B XOJE pELICHUS 3aJadd pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

e CTaBUThb U (HOpPMYIMpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIBHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYECHHH (PU3UKH;

e JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

e YMETh NEPEHOCUTh 3HAHHUA 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

e YMETh MHTEIPUPOBAThH 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTei;

e BBIIBUTaTh HOBBIEC UJIEH, IPEJIAraTh OPUTMHAIBHBIE IOAXOAbI U PELICHUS;

e CTaBUTh NPOOJEMBI U 33]]a4H, JOMYCKAIOIINE aJbTepPHATUBHBIC PEILICHUSI.

Pabora c nndopmanueii:

e BJIQJIETh HaBBIKAMHU NOJIy4eHHs] MH(pOpMAIMU (U3MUYECKOTO COJEpKaHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMI0 M MHTEpIpeTalnrio MHGOPMalUU pa3iInuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLEHUBATH JOCTOBEPHOCTh MH(MOPMALIH;

e HCINOJBb30BAaTh CPEICTBA HMH(POPMAIMOHHBIX W KOMMYHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEpkKAHUS B Pa3IUUHBIX (opMaTax C
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (HOPMY MPEACTABICHUS U BU3YyAIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
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e OCYHIICCTBIISITh OOIIEHHE Ha Yypokax (GU3UKM U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

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

e pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

e IOHMMAaTh M  HCHOOJB30BATh  MPEUMYLIECTBA  KOMAHIHOH U
VHAMBUYaJIbHON pa0oThI;

e BbIOMpATh TEMATUKy U METOJAbI COBMECTHBIX JCHCTBHI C y4éTOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

e IMpPUHUMATH LEJIU COBMECTHOM JI€ATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OLEHMBATH KAYECTBO CBOEr0 BKJAJa M KaXIOr0 yYaCTHUKAa KOMaHJbI B
o0l pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

e IMpe/uiaraTb HOBBIE IPOEKTHI, OLEHUBATh HJEU C MO3UIHUH HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYIIECTBIISATh ITO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IUYHBIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO UM  BOOOpaXeHUE,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

e CaMOCTOSITEJIBHO OCYLIECTBJISATh IO3HABAaTEIbHYIO JIEATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

e CaMOCTOSITEIBHO COCTABIISATH IUIAH PEIICHUSI PACUETHBIX U KAUECTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

e JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM;

e pacHMpATb paMKd y4yeOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

e JeJaTh OCO3HAHHBIM BBHIOOpP, ApPTryMEHTHPOBATH €ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTb 32 PEILICHUE;

e OLEHUBATH NPUOOPETEHHBIN ONBIT;

e cmoco0cTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBICHUIO JPYAUIIMUA B 0OJACTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:
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e JaBaTh OLICHKY HOBBIM CHUTYaI[UsiIM, BHOCHUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

e BJIAJCTh HAaBBIKAMH TIO3HABATEIBHON pEQIEKCHH KaK OCO3HAHUSA
COBEpIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMUI;

e UCIONB30BaTh NPHUEMBI pedIEKCHU I OLEHKH CUTyalluH, BbIOOpA
BEPHOTO PEIICHUS;

e YMEThb OLICHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HMX
CHHMKEHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IPH aHaJIU3€ pPe3ybTaTOB
TeSITEIbHOCTH;

e TPUHHUMATH CeOsl, MOHUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

e IPUHMMATh MOTHUBBI M ApPTyMEHTHl JAPYTUX IPH aHaJIU3€ PEe3yIbTaTOB
NESITEIIbHOCTH;

e TpHU3HABATh CBOE MPABO M MPABO JAPYTUX HA OIINOKH.

B mporecce AOCTHXEHUS JMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MPOTPAMMBI TIO
bu3uke IS ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy 0O0ydYarolmuxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

e CaMOPETYJIHPOBAHMUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI
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K xonny oOyuenuss B 10 knacce mpeaMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

e TMOHMMATh pPOJb (PUIUKK B IKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJIoBeKa, POJib U MECTO (DM3UKU B COBPEMEHHON HAay4HOU 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 pasznuyaTh YCJIOBUS TPUMEHUMOCTH Mojeine (Qu3nyeckux Tel u
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIIOTHO HEYNPYTroe CTOIKHOBEHHMSI, MOJEIIHU Ta3a, )KUJIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

e pa3nuyaTh ycIOBUA (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB WU
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHANM3HPOBATh MU OOBACHATH MEXAHWYECKHE MPOLECChl M SBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpa3oBaHus ['anmunes Ui CKOPOCTH M TEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBECHUs TBEPAOrO Tela), HIpPU OSTOM HCIOIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHANM3HUPOBATH U OOBICHATH TEIUIOBHIC MPOIIECCH U SBJICHUS, UCIIONB3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEILIECTBA CO CpPEOHEH KHHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH
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COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

e QAHAIM3UPOBATH M OOBSCHATH JJIEKTPUUYECKUE SBJICHMS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
HenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH JIxoyisi—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

e ONUCHIBaTh (PU3HYECKUE MPOUECCHl U SBJICHUSA, UCIOJIb3Yys BEJIUYMHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPrus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh TOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4yacTKa LENU C IOCIEHOBATEIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

e OOBIACHATH  OCOOEHHOCTHM  NpPOTEKaHWs  (U3MYECKUX  SIBICHUIL:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nu(dy3us, ucrmapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

e TPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTU OJAHON (PU3MUECKON BETUUHUHBI OT
IpyrOM C  HWCHOJIB30BAHHEM  IPSAMBIX  HU3MEPEHUM, IIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM
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aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

e TMPOBOAWTH KOCBEHHBIE H3MEPEHHUS (PU3UUECKUX BEIUYMUH, TPU OSTOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;

e TMPOBOJUTH ONBITHI [0 IPOBEPKE MPEIIOKEHHON THIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

e coOmrofaTh MpaBuiia O€30MacHOIO TPyAa MPH MPOBENECHUU HCCIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCIIEOBATENIbCKOM M IPOEKTHOW [JEATEIIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

e pemiaTh pacy€THBIC 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYUEHHBIX PE3YyJIbTATOB;

e pelaTh KaueCTBEHHbIE 3a/Jayd, TpeOylollre NPUMEHEHUs 3HAHUW U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

e HCIOJB30BaTh TEOPETHMUECKUE 3HAaHUSA s OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

e TMPUBOAUTH NPHUMEPHI BKIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

e AHAIM3UPOBATH U OLICHUBATH MOCJEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MacHOCTH, MPEJICTABICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO

00I11eCTBa;
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e TMPHUMEHATH pa3jIMyYHbIE CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HNUECKOro
COJECpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHOM M3 PaA3IUYHBIX HMCTOYHHUKOB, KPUTUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IIPOSBIATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIET0BATENLCKUX padoT;

e paboTaTb B TpYMNIE C HCIOJHEHUEM pA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PELIICHUE PACCMAaTPUBAEMON MPOOIEMBI;

e MPOSBIATH MOTHUBAIMIO K Oyayliel mpodeccHOHaIbHON NeATEIbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

e TMOHMMATh poOdb (HU3UKK B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPAKTUYECKON JICSITEIbHOCTUM YEJOBEKa W  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;

e pasznuyaTh YCJIOBUS TPUMEHUMOCTH MOJele (U3NYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJICJIEl aToMa, aTOMHOTO Si7[pa U
KBAHTOBOM MOJICJIM CBETA;

e pasnuyaTh yclOBUS (TpaHULbl, 00JACTH) MPUMEHUMOCTH (DUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;
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e AHANM3UPOBATH U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCHI U SIBJIICHMS,
UCIIOJB3YSd OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

e AHANM3HUPOBATH U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SIBJICHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIMO
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e OMNKCHIBaTh (HU3NYECKUE MPOILIECCHl U SIBJICHUS, HWCIOJb3YS BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHIECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJHAs DSHEPrusl,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

e OOBICHATH  OCOOEGHHOCTHM  TpPOTEKaHWs  (UBHYECKUX  SIBICHUIL:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)KeHUe,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

e OINpENESATh HAMpPaBJICHUE WHIYKIIMM MArHUTHOTO IMOJis MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

e CTPOUTH U300pAKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOHN JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

e TMPHUMEHATh OCHOBOMOJIATAIOIINE ACTPOHOMHYECKHUE TMOHSTHUSA, TEOPUU H
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;

e TMPOBOJUTH WCCIICIOBAHUE 3aBHUCHUMOCTEH (U3HUYECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJIYYEHHON  3aBUCHMOCTH
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¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

e TPOBOAMUTH OMBITHI IO MPOBEPKE MPEITOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3BI;

e OMHCHIBATH METOIBI OTYyUEHUSI HAYUHBIX ACTPOHOMHUYECKHUX 3HAHUH;

e coOm0/IaTh NpaBuia O€30MaCHOTO TpyAa MPHU MPOBEACHUU UCCIEIOBAHUM
B paMKax yueOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMS;

e pemaTrh pacu€THhIE 3aJa4¥ C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUN
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

e pelaTh KayeCTBEHHbIE 3a/Jauyd, TPeOylollue MNPUMEHEHUs 3HaHUM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB E©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

e WCIONB30BAaTh TEOPETHUECKHE 3HAaHUSA s OOBSCHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

e TMPHUBOAUTH TNPUMEPHl BKIAJa POCCHUMCKMX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

e AHATM3MPOBATH U OIICHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE€ Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
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HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

e TMPHUMEHATH pa3IM4YHbIE CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HNUECKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH(POPMAI[MOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSA 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

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

e paboTaTh B TpPYyIIE C HCIOJHEHUEM pPa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

e IMPOSBIATH MOTUBALMIO K OyAymiel nmpodeccnoHalibHON AesITENbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS PUPOIbI 6 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 9
2.2 Jnnamuka 10 10
2.3 Craruka TBEpAOTO TEa 5 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 9
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1 14
32 Tepmoaunamuka. TeroBble MallIMHbI 20 1 19
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 | 13
MIepPexX0/1bl
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNeKTpruYecKoe mosie 24 1 23
4.2 IToCTOSTHHBIN 3IEKTPUYECKHUN TOK 24 1 23
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4.3 Toku B pa3nu4HbIX cpenax 6 6
Uroro no pazgeny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM

5.1 | Du3nYeCKuil MPaKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 162
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Paznea 1. JIEKTPOJINMHAMMUKA
1.1 MaruutHoe nose 14 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1 12
Hroro no pazgeny 27
Pazpen 2. KOJJEBAHUSA U BOJIHBI
2.1 Mexannyeckue KouebaHus 10 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15 15
’3 MexaHn4YecKHe U SJIEKTPOMArHUTHBIC 10 1 9
BOJIHEI
24 Omruka 25 1 24
Hroro no pazneny 60
Pa3znen 3. OCHOBBI CHEHHAJILHOﬂ TEOPUU OTHOCHUTEJBHOCTHA
3.1 OcnoBel CTO 5 1 4
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckysipHO-BOJIHOBOW Jyainu3m 15 15
4.2 dusuka aToma 5 5
43 ®dusnka aTOMHOTO SIpa U AIEMEHTAPHBIX 5 5
) YaCTUIL
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Hroro no pazgeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1  DiiemenTh aCTPOHOMMH U acTPOPUNKU 12 12 ‘

Uroro no pazgeny 12

Paznea 6. PU3HUYECKHAN MPAKTUKYM

6.1 ‘ DuU3nYeCKui NMPaKTUKYM 16 16 ‘

Hroro no pazgeny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremarusanus U 00001eHrue

npeaAMCETHOI0 COACPKaHUA U OIIbITa

7.1 R 15 15
NeSITeIbHOCTH, IPUOOPETEHHOTO NIPU

u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no pazneny 15
PesepBHOE Bpems 10 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 4 166
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne
T
w/n eMa ypoka Beero KonTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

Ousznka — pyHIaMeHTalbHas HAyKa O
pupoje

HayuHbliif MeTO1 TO3HAHUS 1 METO/IbI
uccleoBaHus PU3NUECKUX SIBICHUI

04.09.2023

04.09.2023

DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3Hanus npupoabl. Habmonenne u 1
IKCIIEPUMEHT B (PU3UKE

04.09.2023

4 CnocoObl u3mepeHus: GU3NYECKUX BEIMUUH 1

AOGCo0THAs M OTHOCHUTENIbHAsS
5 HOTPEIIHOCTH U3MEepeHu pruznueckux 1
BEJIMYMH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B pOPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOI KapTHHBI MHUpPa, B IPAKTUYECKOI
JESATEIBHOCTH JIIOJEH

06.09.2023

06.09.2023

11.09.2023

Mexanundeckoe aBmkeHne. CucreMma
orcueta. OTHOCHUTEIBHOCTH
MEXaHU4eCcKoro ABuxkeHus. [Ipsmas u
oOpaTHas 3a/1a4il MEXaHUKHU

11.09.2023

8 Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1
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MPOEKIIMU Ha OCH KoopauHaT. TpaekTopus.
ITepememienue. CxkopocThb. X mpoekuuu
Ha OCU KOOpAMHAT

11.09.2023

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IIPSMOJIMHEMHOTO 1B KECHUS

13.09.2023

10

11

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pewenne 3anau

HepaBHOMepHOG JBHKeHHE. MITHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

13.09.2023

18.09.2023

12

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBDKEHUS C TOCTOSIHHBIM YCKOPEHHUEM

18.09.2023

13

CBobOoiHOE MajzieHe. Y cCKopeHue
CBOOOHOTO Ta/IeHNs. 3aBHCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpapuKu

18.09.2023

14

15

16

JIBr>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

KpusonnHeiiHoe nqnxenue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

20.09.2023

20.09.2023

25.09.2023

17

IlepBsiif 3akoH HproToHa. HEpIManbHBIE
cucreMsl orcuéta. [IpuHnmn

25.09.2023
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oTHocutebHOCTH ["anmuies.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

18

19

Cuna. PaBHogeiicTByromas cuia. Bropoit
3akoH HproToHna. Macca
B3aumoneiictBue tein. TpeTuii 3akoH
Hrrotona

25.09.2023

27.09.2023

20

[IpuHnun cynepnosunuu cui. Pemenne
3aJa4 Ha IpUMEHEHNe 3aK0HOB HproTOHA

27.09.2023

21

22

23

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJICHTHOCTH I'PAaBUTALIMOHHON 1
WHEPTHOU MaccChl

Cuna TSKeCTH U yCKOpPEeHHEe CBOOOIHOTO
nasieHus

JIBrxkeHne HeOECHBIX Te U UX
UCKYCCTBEHHBIX CIIyTHHKOB. IlepBas
KOCMHYecKast CKopocTb. 3akoHbl Keruiepa

02.10.2023

02.10.2023

02.10.2023

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuia tpenust. [Ipupona v BuabI cui
TpeHus. JIBUKEHUE B KUIAKOCTH U Ta3e C
Y4E€TOM CHJIBI COITPOTUBIICHUSI CPEIIBI
Hanenue. ['ugpocrarnueckoe JaBieHUE.
Cuna Apxumena

04.10.2023

04.10.2023

09.10.2023

27

AOCOFOTHO TBEPJIOE TEJIO.
[ToctynarensHOE U BpaliaTeabHOe
JBUKEHHE TBEPAOTO Tela

09.10.2023

28

MoMeHT CHITBI OTHOCUTENHEHO OCH
BpaieHus. [1nedo cuibl

09.10.2023
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29

CrioxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. YcinoBus
paBHOBecHsI TBEpPAOro Tesa. Busl
paBHOBECHS

11.10.2023

30

Pemenue 3amau

11.10.2023

31

32

33

KoHnTtposbhas padota mo teme "J{uHamuka.
Craruka TBepaoro tena'

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MAaTCpPHAJIbHBIX TOYCK. HeHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa (6]
JABHXXCHHUH LOCHTPA MacC

I/IMHy.TIBC CHJIbI U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABM)KCHHUE

16.10.2023

16.10.2023

16.10.2023

34

MoOMEHT uMITysIbca MaTEPUAIBHON TOYKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
UMITYJIbCa B LICHTPAJIBHBIX MOJIAX

18.10.2023

35

36

37

Pemenue 3agau

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'papuueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHJIBI

Kunernueckas sueprus. Teopema o6

W3MEHEHHH KHHETHYECKOM OHEPIruun
MaTepHaHLHOﬁ TOYKH

18.10.2023

23.10.2023

23.10.2023

38

HOTeHHI/IaJ'II)HI)Ie 1 HEIIOTCHIIMAJIbHBIC

[okymeHT co3aaH B anekTpoHHon chopme. Ne 171 ot 01.09.2023. UcnonHutens: ManHynnuH P.P.

Ctpanuua 51 n3 89. Ctpanuua cosgara: 04.10.2023 15:53

Il INIEKTPOHHBIN
=¥ TATAPCTAH



cuibl. [loteHnumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

23.10.2023

39

TpeTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHLMAJIBHBIX CHII C
W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOH OHEPIrun

25.10.2023

40

41

42

VYpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHenue bepHyium 1 uieanbHOM
KUJKOCTH

KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEXaHUKE"

Pa3BuTHe npeacraBneHuil o mpupoe

Terw1oTel. OcHoBHEIE MTonoxeHus MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE

25.10.2023

08.11.2023

08.11.2023

43

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BELIECTBA

08.11.2023

44

45

46

Macca u pazMepsl MOJIEKYIT (aTOMOB).
KomuuectBo Bemectsa. [locrosnnas
ABoraapo

Temneparypa. TemnoBoe paBHOBECHE.
[[Tkana [enbcus

Pemenue 3amau

13.11.2023

13.11.2023

13.11.2023

47

48

Nneansuelii ras. 'a3oBble 3aKOHEI

VYpasaenue Mengaeneesa-Knaneiipona.

15.11.2023
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Pemenue 3amau

15.11.2023

49

50

AOcoroTHas TeMIiepaTypa. 3aKoH
HanproHna

HSOHpOHCCCH B HACAJIbHOM ra3€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

20.11.2023

20.11.2023

51

I'paduueckoe npeacraBieHue
U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

20.11.2023

52

53

OcnoBHoe ypaBHenne MKT

Pemenue 3amau

22.11.2023

22.11.2023

54

CBsi3b a0COTIOTHOI TeMIepaTypbl
TEPMOMHAMHYECKOI CUCTEMBI CO CpEIHEH
KUHETHYECKON dHEPruei MoCTynaTeIbHOro
TETJIOBOTO JIBHKECHUS €€ JacTHIl

22.11.2023

55

56

57

58

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "OcuoBel MKT"

Konrtponsnas padora no reme "OCHOBBI
MKT"

TepMonnHaMuyeckas cUCTEMa. 3aJaHUeE
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnue v BHyTpeHHUE ITapaMETPBI.
ITapamerpel T/] cuctemsl Kak cpegHue
3HAYEHHUsI BEJIMYMH, OIUCBHIBAIOIINX €€ HA
MHUKPOCKOITNYECKOM YPOBHE

HyneBoe Hauasio TepMOAMHAMUKH.
Camonpoun3sBodbHas penakcanus T]]

27.11.2023

27.11.2023

27.11.2023

29.11.2023
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CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

60

Mozenp uaeaabHOro ra3a B
TepMOl[I/IHaMI/IKe. yCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOI MOJIENIN

VYpaBuenue MenaeneeBa-Knanelipona u
BbIpaXCHHE ISl BHYTPEHHEH SHEPTruu

29.11.2023

04.12.2023

61

BeIpaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'O MJI€aIbHOIO Iasa.
KBasucrarnueckne U HECTaTUYECKHE
IIPOLIECCHI

04.12.2023

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brraucnenue paboTsl o rpaduky
nporiecca Ha pV-auarpamme

04.12.2023

63

64

65

Tennonepenaya kak crocod W3MEHEHUs
BHyTpeHHel sueprun Tl cucremsr 6e3
COBEpIUIEHMS pabOThI

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,
H3JTyUYCHUC

KommaectBo TennoTtel. TemroéMKOCTE Tea.
VY enbHas ¥ MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y IETIbHAS TEIJIOTa CTOPAHUS
TOILIMBA

06.12.2023

06.12.2023

11.12.2023

66

Pacuér konmdecTBa TEIIOTHI IPH
TeIIoneperaye

11.12.2023

67

68

[TonsiTne 06 aguabaTHOM MpoOIIECCE.
IIepBbIil 3aKOH TEPMOJAMHAMUKH

KonnuectBo TemnoTs! 1 paboTa Kak Mepsbl
U3MEHEHUS BHYTpeHHeN dHepruu T/1

11.12.2023

13.12.2023
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CHUCTCMBI

69

70

71

BTopoii 3aKk0H TepMOJMHAMUKH JJIS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTh MpUpOIHBIX
MPOIIECCOB

[TpuHIIUTIBI TEHUCTBUS TEIUIOBBIX MAIIIHH.
KITJ

Maxkcumanbroe 3Haueraue KITJI. Ilukn
Kapno

13.12.2023

18.12.2023

18.12.2023

72

73

74

Pemenue 3amau

DKOJIOTUYECKHUE ACTIEKTHI UCIIOIb30BaHU
TEIUIOBBIX JBUTaTesel. TemnoBoe
3arpsI3HEHUE OKPYXKAIOLIEH Cpebl

Pemenue 3amau

18.12.2023

20.12.2023

20.12.2023

75

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TermoBbie
MaIIuHe!"

25.12.2023

76

77

78

KonTposabHas padbora no teme
"Tepmonunamuka. TerioBbie MaTuHbL"

[TapoobpazoBaHue 1 KOHACHCAIHSL.
Hcnapenue u xunenue. Y geabHast TEIUIOTa
napooOpazoBaHUs

Hacreimennasie n HCHACBIIICHHBIC ITAaphI.
KaduecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUS HACBIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT

25.12.2023

25.12.2023

27.12.2023
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00BbEMa HACBHIIIEHHOT O NIapa. 3aBUCHMOCTb
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
AKHUJIKOCTH

79

80

81

Brnaxxnocts Bo3myxa. AOcomtoTHas U
OTHOCHTEJIbHAS BIIAXKHOCTh

Penrenue 3amau

Teépnoe Teno. Kpucraminueckue u
amop¢HbIe Tera. AHU30TPONUS CBOMCTB
KPHUCTAIIJIOB

27.12.2023

10.01.2024

10.01.2024

82

InaBnenue u kpucTamM3anus. Y 1eabHast
TerutoTa tiasienus. Cyomumanus

10.01.2024

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskeHnue
u cxarue. Casur. Moayne FOnra. [Ipegen
yrnpyrux aedopmariuii

TemoBoe paclInpeHne KUAKOCTEN 1
TBEPABIX T€J. AHTAPMOHU3M TEILIIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[Ipeo6pa3oBanue sHEPrUU B Ha30BbIX
nepexoaax

15.01.2024

15.01.2024

15.01.2024

86

87

88

YpaBHeHHE TEIUIOBOTO OaslaHca

Pemenue 3amau

[ToBepxHOCTHOE HaTsKeHUE. KanmspHbie
ABJeHUA. /[aBleHne o UCKPUBIEHHON
MOBEPXHOCTHIO xKUAKOoCcTH. DopMmyna
Jlannaca

17.01.2024

17.01.2024

22.01.2024
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89

O00011IeHNE U CUCTEMATU3AIMS 3HAHUHN 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie epexoab"

22.01.2024

90

KonTtponpHas pabora o teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®a30BbIe IEPEXOBI"

22.01.2024

91

92

93

DJeKTpu3ays Tel U e€ pOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBoaHMKY,
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

DJIEMEHTAPHBIHN 3JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsaa

B3anmopeiictBue 3apsnoB. Toueunbie
3apsiabl. 3akoH Kynona

24.01.2024

24.01.2024

29.01.2024

94

95

96

Pemenue 3amau

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUYECKUE 3aPsIbl

Hanpssk€HHOCTB JIEKTPUYECKOTrO MOJIS.
[TpoOusIii 3apsia. JInauM HanpsHKEHHOCTH
9JIEKTpUUECKOro nojst. OgHOpoaHOE
JJIEKTPUYECKOE T10JIE

29.01.2024

29.01.2024

31.01.2024

97

IToTennmanbHOCTD QJICKTPOCTATUYCCKOTI'O
moJis1. Pa3HOCTh MOTEHIIUAIOB U
HAITPsI’>KCHUEC

31.01.2024

98

IToTenumanbHas SHEPTUs 3apsiia B
JNEKTPOCTaTHYECKOM 1one. [ToreHnnan
JNEKTPOCTATHYECKOTO MO

05.02.2024
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CBs13b HANPSHKEHHOCTH TOJISI U PA3HOCTHU
99
MOTEHILIUAJIOB JUISl AJIEKTPOCTATUYECKOTO 05.02.2024
noJist
100 [IpuHUIUI CyNEpIO3UITUU IIEKTPUUECKUX
noJyiei 05.02.2024
101 Penrenue 3amau 07.02.2004
102 ITone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsKEHHOU cepbl 07.02.2024
ITosie paBHOMEPHO 3apsIKEHHOTO IO
103 00BEMY mapu)a. [Tone paBHf)MepHO 12.02.2004
3apsHKEHHONM O€CKOHEYHOM MIIOCKOCTH
104 [TpoBOAHMKH B 3IIEKTPOCTATHIECKOM TOJIE.
VYciioBue paBHOBECHS 3apsiiOB 12.02.2024
105 JIMdIIeKTpUKY U OJTYIPOBOAHHUKY B
3JIEKTPOCTATUYECKOM I10JIe 12.02.2024
Konpnencarop. DneKkTpoéMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOTO 14.02.2004
KOHJIEHCATOpa
107 [TapannensHOE coequHEHNE
KOH/JICHCAaTOpPOB 14.02.2024
108 [TocnenoBarenbHOE COEIUHEHUE
KOH/IEHCAaTOPOB 19.02.2024
109 DHeprus 3apsHpKEHHOT0 KOHAEHcaTopa 19.02.2024
11 P
0 enreHye 3aaaq 19.02.2024
111 JIBr>keHuMe 3apsiKEHHON YaCTHULIbI B
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OJHOPOJHOM BJIEKTPUUECKOM I10JIe 21.02.2024
112 Pemenue 3agaa 21.02.2024
113 O0001eHre U cucTEMaTU3ALMS 3HAHUHN 110

Teme "DnexkTpudeckoe mose" 26.02.2024
114 KonTponpHas pabota mo Teme

"DnexkTpuueckoe mnoie" 26.02.2024

Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUA
115 TBOBAHUS ITOCTOSIHHOT

SJ}IIIGILGT;H‘?G(?KOFO T(())(I:(ao o 26.02.2024
116 Hcrounnku Toka. Hanpsokenue u 3/1C 78.02.2024
117 3akon OMa 11 y4acTKa LEeTH.

DIIEKTPUUECKOE COMTPOTUBIICHUE 28.02.2024

3aBUCUMOCTb COIIPOTUBIICHUS
118 OJHOPOJIHOTO IMPOBOJIHUKA OT €T WHBI 1

nionfani nozef?ezlffro c:quligO o 04.03.2024
119 VYV enpHOE CONMPOTUBIIEHUE BEIIECTBA.

Pemenue 3anau 04.03.2024
120 [TocnenoBarenvHOE, MapaieibHOE,

CMEIIAHHOE COEIMHEHNE IPOBOTHUKOB 06.03.2024
121 Pacuér pa3BeTBIEHHBIX AIIEKTPUUECKUX

nenei. [Ipasuna Kupxroga 06.03.2024
122 Pemenue 3agaa 11.03.2024
123 PaGora snexTpruyeckoro Toka. 3aKoH

Jxoynsa —Jlenna 11.03.2024
124 Pemenue 3agau
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13.03.2024
MOIIHOCTB JIEKTPUIECKOTO TOKaA.
12 T
5 €ILIOBas MOIIIHOCTD, BEIAEIIeMas Ha 13.03.2024
pe3ucrope
126 P
clierHe sazad 18.03.2024
127 O/1C u BHyTpEHHEE CONPOTUBIIEHUE
HCTOYHHKA TOKA 18.03.2024
128 3axoH OMa 1715 IOJTHOM (3aMKHYTOM)
AIEKTPUYECKON 1IeTIH 20.03.2024
129 P
cHicHie satat 20.03.2024
1 M
30 OIIHOCTh MCTOYHUKA TOKA 01.04.2004
131 K
3 OpPOTKOE 3aMbIKaHUE 01.04.2004
132 K
OHJICHCATOP B LIETIH MTOCTOSTHHOTO TOKA 03.04.2024
1 P
33 elIeHNE 3a1a4 03.04.2004
134 Pemenue 3amau nmo teme "IlocTOSTHHBII
ANEKTPUIECKUIN TOK" 08.04.2024
135 Pemenue 3amau nmo treme "IlocTOSIHHBIH
ANEKTPUYECKUI TOK" 08.04.2024
136 Pemenue 3aga4d mo treMme "I1oCcTOSHHBIN
AJIEKTPUIECKUNA TOK" 10.04.2024
137 O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 110
teMme "[loCcTOsHHBIN 21eKTpuYecKuid ToK" 10.04.2024
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138

KonTtponbHast pabora o Teme
"ITocTOAHHBIN NEKTPUUECKUN TOK"

15.04.2024

139

140

141

DnexTpuyueckas MpOoBOAUMOCTD Pa3InYHBIX
BEUIECTB. DJIEKTPUUECKHUI TOK B METalIaxX.
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTPOJIUTOB. 3aKOHBI
®Dapanes U1 JJIEKTPOIU3a

DneKTpuueckuil Tok B razax. [lnasma

15.04.2024

17.04.2024

17.04.2024

142

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mpr0Oopbl

22.04.2024

143

144

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

[TonynpoBoIHUKOBBIE TPHOOPHI

22.04.2024

24.04.2024

145

146

Pu3NYecKuil TPAKTUKYM 110 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
L[ENH MOCTOSIHHOTO TOKa MPH MOMOILU
aHaJIOTOBBIX U IIM(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MTPU
MTOMOIIA KOMIIBIOTEPHBIX JATYUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LIEJIbIO OIIPENICIIEHNs] MTHOBEHHOMN
ckopoctH"

24.04.2024

29.04.2024
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147

148

149

150

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenune yCKopeHus mpu
MPSAMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBYDKESHUH 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3mepeHune yCKOpeHus CBOOOIHOTO
nageHus" win "M3ydyeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3yueHune nBUKEHU Tema 10
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJTYITIO
ckopocthio" wim "MccnenoBanue
3aBUCHUMOCTH TIepHojia oOparieHus
KOHMYECKOTO MasgTHHUKA OT €T0
napameTpos"”

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHune paBHOAECHCTBYIOLIEH CHIIBI
U JIBUKEHUH OpyCKa IO HaKJIOHHON
mwiockocTH" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBHKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchl"

29.04.2024

29.04.2024

01.05.2024

01.05.2024

151

Pu3NYecKuil TPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3uHOBOM 00pasiie, oT ux aedopmamun"

06.05.2024
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win "M3yuenue ABMKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOI uepes
nérkuit 610K"

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIeHTa
3aucuMocTd Frp(N)" wim "HcciaenoBanue
152 .
JBIDKEHUsI OpycKa 10 HaKJIOHHOU 06.05.2024
IUIOCKOCTH C NIEPEMEHHBIM
koddumenToM tpenus" uinu "Usydenue

JBUKEHMSI TPy3a Ha Bally C TpEHUEM"

Ou3nyecKkuil MPakTUKYM 0 TEME

"UccnenoBanue ycnoBUi paBHOBECHS

TBEPOrO Tella, UMEIOIIETO OCh BpaleHus "
153 iy "KoHcTpyrpoBaHue KpOHIITEHHOB U 1 1 06.05.2024
pacuér cun ynpyroctu" wim "U3yuenue o
YCTOMYMUBOCTU TBEPOTO TEJIA, UMEIOIIETO

TJIOIIA/h OTIOPHI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca Tea Mo
TopMo3HOMY TIyTH" Uiy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOWIIS U
154 MOIIHOCTHU cUiIbl TATU" win "CpaBHEHHE
VU3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM 08.05.2024
cunbl" nim "HccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
wi "M3MepeHre KHHETUYECKOW SHEPTrun

T€Na 10 TOPMO3HOMY ITyTH"

155 Pu3NYecKuil TPAKTUKYM 110 TEME 1 1
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"N3ydeHune n30TepMHUUYECKOT0 Mpoliecca 08.05.2024
(peKOMEH1I0BaHO HMCIIOIb30BAHHE
nndposoii madoparopun)" win "N3yuenue
M30X0pHOTO Mnpouecca" unu "M3yuenne
n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenue yeabHOM TermIo€éMKOCTH"
win "HMccnenoBanue mpouecca OCThIBaHUS
156 BemectBa" uiu "Mccienosanue 1 1
agmabatHoro npouecca” nin "M3ydenue 13.05.2024
B3aUMOCBSI3H YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS

KuaKocren"

dusnueckuil NpakKTUKYM 10 TEMe
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHust
)uakocrei" wim "M3mepenue yaenbHON
TETIOTHI TIaBJIeHuUs Jbpaa" win "U3yuenue
157 CBOICTB HACBIIIEHHBIX NapoB" WU 1 1 13.05.2004
"M3mepeHne abCOTIOTHOI BIaXHOCTH o
BO3/1yXa M OIIEHKa Macchl MapoB B
nomerienun". Msmepenue korppuimenta

MMOBCPXHOCTHOT'O HATSAXKCHUA

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOI0 KOHJIEHCATOPa B DHEPIHUIO

158 1 1
u3ydeHus ceeroguona” ninm "Mzydenne 13.05.2024
MMPOTCKAHUA TOKA B LICIIN, co,uepxcameﬁ
KoHAeHcaTop" unu "Pacnpenenenue
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Pa3HOCTU MOTEHUIUATIOB (HAMPSHKEHUS) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJICHCATOPOB"

159

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pe3uctopoB" unu "M3Mepenue yieapHOro
COTPOTHUBIICHHUS MPOBOJTHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKa
OT HANPSDKCHMS IS JIaMITbl HaKaJTMBaHUS"

15.05.2024

160

161

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue anekrponuza’ wim
"N3mepenue 3apsiia OJTHOBAJIEHTHOTO
noHa" wiu "Uccnenosanue 3aBUCUMOCTH
COTIPOTUBIICHUS TEPMOPE3UCTOPA OT
temrepatypbl” uinu "CHATHE BOJBT-
aMIIEPHOI XapaKTEepUCTUKU Auoaa"
PesepBHslit ypok. O60011eHNE U
cucTeMaTu3alus 3HaHui 1o TeMe
"Kunematuka"

15.05.2024

20.05.2024

162

Peseprubiit ypok. O60011eHIE U
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
"Inaamuka"

20.05.2024

163

164

165

Peseprubiit ypok. O600111eHIE U
cucTeMatu3anys 3Hagui mo treme "CraTuka
TBEpAOro Tema"

PesepBHrlit ypok. O6001ICHHE U
CHUCTEMaTH3aIus 3HAHUH 10 TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHHKe"

PesepBHslit ypok. O6001ICHHE U

20.05.2024

22.05.2024
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cucreMartusalus 3HaHui no reme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

22.05.2024

166

167

168

169

PesepBHeiit ypok. O600ICHHE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"Tepmonunamuka. TerioBble MaTUHbL"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3allMsl 3HaHHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allKsl 3HAaHHUH 10 TeMe
"DnekTpuueckoe mnoie"

PesepBusiit ypok. O60011eHNE U
CUCTeMaTH3allMs 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

27.05.2024

27.05.2024

27.05.2024

29.05.2024

170

Peseprubiit ypok. O60011eHIE U
cucTeMarusaius 3Haguii 1o reme "Toku B
pa3nuMyHbIX cpenax”

29.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

162
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IIpakTunueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
BzanmoeiicTBrE MOCTOSHHBIX MATHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarHuTHoOE MHoJIe. 1 1
POBOA 04.09.2023
['mnore3a Amnepa
BexTop marauTtHoM nnaykuuu. [Tpunnumn
2 CYHEepPHO3UIINN MarHUTHBIX MOieH. JInauu 1 1
YHeprosit 04.09.2023
MarHMUTHON MHTYKIIUU
3 MarnuTHO€e MoJjie TPOBOJHUKA C TOKOM. | |
OmnsIT OpcTena 04.09.2023
4 Cuita Amriepa, e€ HarpaBjI€HHE H MOIYJIb 1 1
P P 4 06.09.2023
5 Pemntenue 3agau 1 1
A 06.09.2023
6 [Ipumenenue 3akoHa Amnepa. | 1
DNeKTPOU3MEPUTENHHBIE TPUOOPHI 11.09.2023
Cuna JlopeHnua, e€ HanpaBiIeHUE U MOYJIb.
7 BIDKEHME 3apsOKEHHOUN YacTUIILI B 1 1
A P i 11.09.2023
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemenue 3amau 1 1
a 11.09.2023
9 Pabora criel Jlopenmna 1 1
p 13.09.2023
10 Pemrenue 3agau 1 1
[okymeHT co3aaH B anekTpoHHon chopme. Ne 171 ot 01.09.2023. UcnonHutens: ManHynnuH P.P. r'.?ﬂEKTPOHHbM
CTpaHvua 67 13 89. CTpaHuLa cosgana: 04.10.2023 15:53 =¥ TATAPCTAH



13.09.2023

MarsauTHoOeE 110JI€ B BC€IICCTBCE.

11
deppoMarHeTUKH, rapa- U JuaMardHeTUKU 18.09.2023
12 OcHOBHbIE CBOMCTBA (heppOMArHETUKOB.
[IpumeHnenne GpeppoMarHeTHKOB 18.09.2023
1 P "M n
3 ellIeHue 3a7a4 110 TeMe "MarnuTHoe 1nosie 18.09.2023
14 P "M "
eleHue 3aaa4 no teme "MarautHoe nose 20.09.2023
15 SIBiieHME 3NEKTPOMArHUTHON MHTYKIIHUH.
[ToTok BekTOpa MarHUTHOM MHIYKLIUH 20.09.2023
1
6 OAC mHyKumy 25.09.2023
17 3aKOH 3JIeKTPOMAarHUTHOW MHAYKIUH
®Dapanes 25.09.2023
18 Buxpesoe anekrpuueckoe nose. Toku Dyko 25.09.2023
19 OJ1C uHAYKINY B ABUKYIIAXCS
MIPOBOHHUKAX 27.09.2023
20 Pewenne 3anau 27.09.2023
21 IIpaBuio Jlenna 02.10.2023
2 NunykTuBHOCTE. KaTynika HHIyKTHBHOCTH
B IIEITH TOCTOSSHHOT'O TOKAa 02.10.2023
3 Asnenue camonnaykuuu. IC
CaMOMHIYKIINH 02.10.2023
24 DHeprus MarHUTHOTO TOJIS KaTYLIKU C
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TOKOM. DJIEKTPOMAarHUTHOE I10JIe 04.10.2023
25 Pemenue 3agau 04.10.2023
26 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110
Teme "DIeKTpoJuHaMHUKa" 09.10.2023
7 KonrponsHas pabora o teme
"DnexkTpoauHaMuka" 09.10.2023
)3 KonebarenbHas cucrema. CBOOOIHBIC
koseOaHus. 'apmMoHnyeckue KoyiedaHus 09.10.2023
KunemaTnueckoe ¥ TMHAMHAYECKOE
29 .
oIMcaHue KoinedaTenbHbIX IBIKECHUN 11.10.2023
DHepreTuieckoe onucanue. BeiBos
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYECKUX
30 .
KOJIeOaHUM U3 UX IHEPTreTUUYECKOTO U 11.10.2023
KHHEMaTHYCCKOr0 OIMMCAHUS
31 Awmiuntyzaa u ¢aza konedaHui 16.10.2023
[Tepuon u yactota xonedbanwuii. [lepros
MaJlbIX CBOOOJHBIX KOJIeOaHUI
32 MaTeMaTH4eCKOro MaﬂUTHI/IKa. Ilepuon 16.10.2023
CBOOOJTHBIX KOJIEOAHUHN TIPYKUHHOTO
MasTHHKA
1 3aryxaromue konedanus. BelHyXIeHHBIC
koJsieOanus. Pe3onanc 16.10.2023
34 ABTOKOJICOaHHS 18.10.2023
35 Pemrenue 3agau 18.10.2023
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Ypok-koHpepeHnus "MexaHndeckue

36 KOJIeOaHUsI B My3bIKQJIbHBIX HHCTpYMEHTaX" 23.10.2023
37 O06o001IeHre U cucTeMaTU3alus 3HaHUH 110
teMe "MexaHudeckue KoneOanus" 23.10.2023
18 DNeKTPOMarHUTHHIE KOJICOaHHUS.
KonebaTenpHbIi KOHTYD 23.10.2023
®opmyna Tomcona. CBsi3b aMILTUTYIbI
39 3apsia KOHJIeHCaToOpa ¢ aMIUTUTYI0M CHJIbI
TOII)(aI[B KOJ‘IeIgaTeJILIfOM KOHTypeYH 25.10.2023
40 3aKOH COXpaHEHHUs SHEPTUH B HJICATTLHOM
KOJIeOaTeIbHOM KOHTYpE 25.10.2023
3aryxarolue JIeKTPOMarHuTHbIC
41 KoJieOaHus1. BeIHyK/IeHHbBIE
3ﬂeKTpOMarHHTHZIeIIioneGaHMﬂ 08.11.2023
4 [Tepemennslit Tok. Pesucrop u KoHIeHCATOP
B LIENU [IEPEMEHHOTO TOKA 08.11.2023
43 Karymika uHIyKTUBHOCTH B IIETTH
MEPEMEHHOTO TOKa 08.11.2023
m 3akoH OMa ISl IeKTPUYECKOHN Lenu
MEPEMEHHOTO TOKa 13.11.2023
MomHOCTh TEPEMEHHOTO TOKA.
45 AMIUTUTYIHOE U AEHCTBYIOIIEE 3HAUEHUE 13.11.2023
CHWJIBI TOKA U HATIPSHKEHUS
46 Pe3oHaHC B aneKkTprUUecKoil enu 13.11.2023
47 Pemrenue 3agau 15.11.2023
48 WneanbHblif Tpanchopmatop.
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[TpousBoacTBO, Iepeaaya u NoTpedeHue 15.11.2023
JIEKTPUUYECKONW IHEPTUU
DKOJIOTMYECKUE PUCKU IIPU IPOU3BOJCTBE
4 K
9 anekTposHepruu. Kynbrypa I/ICH(iJIB3OB21HI/I$I 20.11.2023
AJIEKTPO3HEPIHH B ITIOBCEAHEBHOMN KU3HU
50 P
eleHue 3a1a4 20.11.2023
51 P
CHICHIE S 20.11.2023
5 O06o0muieHne 1 cucTeMaTU3alys 3HaHUH 110
Teme "DIIeKTpOMarHuTHbIE KojebaHus" 22.11.2023
53 MexaHnueckue BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKHUX BOJIH 22.11.2023
54 i
CBoiicTBa MEXaHMYECKUX BOJIH 27 11.2023
X
55 3ByK. XapaKTepUCTUKH 3ByKa 27 11.2023
56 Wudpa3syk u ynprpassyk. LllymoBoe
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl 27.11.2023
5 P
7 elIcHue 3aJa4 79.11.2023
58 DneKTpOMarHuTHbIE BOJIHBL. M3nyyenue
3IIEKTPOMATHUTHBIX BOJIH 29.11.2023
59 OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 04.12.2023
[Ikana 31eKTPOMarHUTHBIX BOJIH.
60 IT
PUMEHEHHE IEKTPOMArHUTHBIX BOJIH B 04.12.2023

TEXHHUKE U OBITY
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61

[IpuHUKMITBI paIUOCBS3U U TEIICBUICHHUS.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKaIOIIEH CpeIbl

04.12.2023

62

63

64

KonTponbras padbota o teme "Konebanus
Y BOJIHBI"

Cger. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHEeHHs CBETa

Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA
HpHMOHHHeﬁHOFO pacipoCcTpaHCHHA CBETa

06.12.2023

06.12.2023

11.12.2023

65

66

67

68

Otpaxenue ceera. [lnockoe 3epkaiio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeta. AGCONIOTHBIN U

OTHOCHUTEIBHBIN MOKa3aTellb IIpCIIOMIICHUS.

[TonHOE BHYTpEHHEE OTPaKECHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpPaKEHUs

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKEHUS U NPEIIOMIICHHUS CBETA

Xon ydet B mpusMme. Jlucnepens ceera.
CrnoxxHbIid cocTaB Oemoro cera. L{BeT

11.12.2023

11.12.2023

13.12.2023

13.12.2023

69

70

71

JInH3bl. @OKYCHOE pacCTOSIHUE U
ONITUYECKas CHJIa JIMH3BI

[TocTpoenue n300paXkeH B THH3AX U UX
cHCTeMax. YBeJIMUCHUE JIMH3bI

Pemenue 3agad Ha mocTpoeHue
M300paXEHU, TTOJIy4aeMbIX C TTOMOIIBIO
JIMH3

18.12.2023

18.12.2023

18.12.2023

72

I'ma3 kak onTudeckas cucTema
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20.12.2023

7 Pemenue 3amau. [Ipenensr npuMeHUMOCTH

Ir€OMETPUYECKON ONITUKH 20.12.2023
74 CKOpOCTh CBETa M METOBI €€ U3MEPECHUS 25 12.2023
75 Hucnepcus cera 25122003
76 HNutepdepennus ceeta 25122003

KorepenTHbie UCTOYHUKU. Y CIIOBUS
77

HaOII0/IeHUSI MAKCUMYMOB U MUHUMYMOB 27.12.2023
78 Pemenue 3amau 27 12,2003
79 [Ipumenenue naTephepeHIun 10.01.2024
80 Hudpaxius ceera 10.01.2024
81 JudpakionHas pemeTka. Y cioBue

HaOJII0IEHUS TJIaBHBIX MAaKCHMYMOB 10.01.2024
82 Pemenue 3anau 15.01.2004
23 [TonepedyHOCTh CBETOBBIX BOJIH.

[Tonapuzanus ceera 15.01.2024
84 Pemenne 3anau 15.01.2004
85 CBeTOBBIE ABJICHUS B IPUPOE 17.01.2024
86 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
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teme "OnTtuka" 17.01.2024
87 K 0
OHTpOJIbHAs paboTa 1o TeMe «ONnTukKa» 22.01.2024
I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON
88 .3
MEXaHUKHU. 3aKOHbI 3JIEKTPOJUHAMUKU U 2 01.2024
IPUHLUI OTHOCUTEIBHOCTU
29 ITocTynatsl cieruanbHOU TEOPUU
OTHOCHUTEIIBHOCTH 22.01.2024
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeoOpaszoBanus Jlopenna. YcinoBue
90 .O
MPUYUHHOCTU. OTHOCUTENBHOCTh 24.01.2024
OJIHOBPEMEHHOCTH. 3aMeIJIEHHE BPEMEHU U
COKpallleHHEe JJINHBI
o1 DHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHULIbI 24.01.2024
9 CBs13p Macchl C SHEPTUEN U UMITYJILCOM
PENATUBUCTCKON YaCTULBl. DHEPTHUS TOKOS 29.01.2024
93 P
aBHOBECHOE TEIJIOBOE U3JIyuYEHHE 29.01.2024
94 3 B
aKkoH cMeleHus Buna 29.01.2024
95 r M. I1 . D
UIoTe3a JaHKa 0 KBaHTaX. ®OTOHBI 31.01.2004
96 C
HEeprus U UMIyibc (poToHa 31.01.2004
97 ®otorddext. OnpiTl A. I'. Cronerosa.
3akonsl potorddexra 05.02.2024
98 VYpaBuenue DiiHireitHa 11 GoTodPdexTa.
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"Kpacnas rpanuna" ¢pororddexra 05.02.2024
99 JNasnenue ceera. Onbitel I1. H. JIeOeneBa 05.02.2024
100 BonHOBEIE CBOIICTBA YaCTHII 07.02.2004
Bounsl ne bpornd. /InuHa BoJiHbIL 1€
101 bpoiia u P%Mepbl o0acTu JOKaIU3aluu 07.02.2004
JBUKYIIEHCS YaCTHUIIBI
102 KopnyckyssipHO-BOJIHOBOM yaJIn3M 12.02.2004
103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax 12.02.2024
Crieninuka u3MepeHui B MUKPOMUPE.
104 n .
0 COS)THOIHGHI/ISI HeonpeaenEéHHOCTEN 12.02.2004
I'eitzenbepra
105 Pemenue rpaduueckux 3agau 14.02.2004
106 Pemenue pacu€THpix 3a1a4 14.02.2024
Kontponbnas pabota mo temam: "OCHOBBI
107 CTO", IfOpHy'CKyJ'I}IpHO—BOJ'IHOBOI/I 19.02.2024
Tyaanu3M
108 OnBITHI 110 UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas monens atroma Pezepdopaa 19.02.2024
109 IToctynartel bopa 19.02.2004
110 Buasl cnektpoB. CriekTp ypoBHEM 3HEprun
aToma BOJOpoJa 21.02.2024
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111

CrnoHTaHHOE U BBIHYXXICHHOC U3JIYUCHUC
CBETa

21.02.2024

112

113

114

Jlazep

Hyxnonnas moxens siapa ['elizenOepra-
WBanenko. 3apsi 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

3aKOH paJIu0aKTUBHOTrO pacnana. CBoiicTBa
HMOHU3HUPYIOLIETro U3llyueHus. BiausiHue
PaaO0aKTUBHOCTH Ha KUBBIC OPTaHU3MBbI.
JozumeTpus

26.02.2024

26.02.2024

26.02.2024

115

116

117

118

DOHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
cuibl. Jledext maccel sapa. SAnepHble
peakuuu. SnepHsie peakTopsl. [IpoGiiembl
YIIPaBISAEMOTO TEPMOAEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI Pa3BUTHS
SIEPHON YHEPIEeTUKU

Mertoapbl perucTpaluuy U UCCIEA0BAHUS
AJIeMEHTapHBIX yacTull. OyHIaMeHTalbHbIE
B3auMO/eicTBUA. bapnoHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-riirooHHast MOJienb aipOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuHCTBO Qpu3nueckoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMUU. 3HAYCHHE
aCTPOHOMUU

28.02.2024

28.02.2024

04.03.2024

04.03.2024
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119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
0OBSCHEHHS TIPUPOABI KOCMUUYECKHIX
00BeKTOB. METO/IbI aCTPOHOMHYECKHUX
HUCCIIEIOBAHNU

04.03.2024

120

CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI,
PaauoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMHS

06.03.2024

121

122

123

Bup 3Bé3an0ro HebGa. Co3Besnus, spKkue
3Bé3I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conueunas cucrema. Comnnue. ConHeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kjacc —
CBETUMOCTB"

06.03.2024

11.03.2024

11.03.2024

124

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

11.03.2024

125

126

127

BuyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE PEACTABIECHUS O
MIPOUCXO0XACHNUHU U 3BoJtolnu CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]]

Muneunsiii I1yte — Hama I'anaktuka. Tumsl
rajlakTUK. YEpHbIE OBIPBI B APAX TaJaKTUK
Bcenennas. Pacmmpenue BeeneHHON.

3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3inydeHue

13.03.2024

13.03.2024

18.03.2024

128

MacmrabHast ctpyktypa Beenennoit.
MeraranakTuka

18.03.2024
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129

Hepeménnbie mpo6iieMbl aCTPOHOMUHT

18.03.2024

130

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmemoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"WccnenoBanue CBOMCTB
dheppomarneruko" wiam "Mccnenoranue
JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

20.03.2024

131

132

133

Pu3NYeCcKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriepa" wiu
"N3yueHne 3aBUCHUMOCTH CUJIbl AMIIepa OT
cuibl Toka" win "OnpeneseHne MarHuTHOM
MHIYKIIMY Ha OCHOBE U3MEPEHHUSI CUJIBI
Awmmnepa"

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBIEHUS
3JE€KTPOMarHUTHON MHIYKUIUU'" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue sBIEHNUA CAaMOMHIYKIIUN"
i "COopka MOJENN SJIEKTPOMArHUTHOTO
reseparopa”

20.03.2024

01.04.2024

01.04.2024

134

Pu3NYECKUl IPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOIHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

03.04.2024

135

@uU3HYECKUI NIPAKTUKYM IO TEME
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"IIpeoOpa3oBanue SHEPTHH B IPY>KUHHOM
MasgTHHUKE"

03.04.2024

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepe3
IMOCJIEIOBATEILHO COCIMHEHHbBIC
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B IIENU [TIEPEMEHHOTO TOKA"

08.04.2024

137

138

139

140

141

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

®dusnyeckuii MPaKTUKYM 10 TeMe
"M3mepeHue moka3arens IpeIOMICHUS
crexna" win "[lomyuenue n3o0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

du3nuecKuil MPakTUKYM 110 TeMe
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
KUAKUX JUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS paCCEUBAIOLINX
auH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaGmronenue aqudpakuuu,
UHTEp(QEPEHIIH U MOJISIpU3aluu cBeTa"

Pu3NYECKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTUll (1o poTtorpadpusim
TPEKOB 3apsDKEHHBIX YacTUI] B MATHUTHOM
nose)"

Pu3nYeCKUil IPAKTUKYM 110 TEME

08.04.2024

10.04.2024

10.04.2024

15.04.2024

15.04.2024
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"N3mepenue nocrosiHHoi [1nanka na
OCHOBe HccienoBanus Gorordpdexra” nmm
"HccneqoBanue 3aBUCHMOCTH CHIIBI TOKA
yepes CBETOAMO/ OT HalpsiKeHUs "

17.04.2024

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI'0 BOJAOPOJa U U3MEpPEHUE
noctostHHOW Punbepra"

17.04.2024

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
WCIIOJIb30BaHUEM JIO3UMETpa' WIn
"N3y4yenue noraouieHus: 6era-4acTuil
aroMuHueM"

22.04.2024

145

146

147

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenus 38€31H0T0 HEOa
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BAHNEM KOMIIBIOTEPHBIX
IIPWJIOKEHUH JJIs ONIPEAEIIEHUS TIOJI0KEHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s CeBEpHOTO
MOJTyILIApHs U ApKU€ 3BE3ABI" WU
"HaGmtonenus B Teneckorn JIyHbl, TUIaHeT,
TYMaHHOCTEH ¥ 3BE3HBIX CKOTLICHUM"

O06o00mIeHre U cucTeMaTU3aIys 3HaHUH.
Ponb pusuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,
COLIMAJIbHOU U 3TUYECKOM chepax
JEATEILHOCTH YeIOBEKa

O0001IeHEe ¥ cUCTEMAaTH3alUs 3HAHUI.

22.04.2024

24.04.2024
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Ponb 1 MecTo (hU3MKHK U aCTPOHOMUU B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

24.04.2024

148

O06o0muieHne 1 cucTeMaTH3aIys 3HaHUH.
Pons dpuznueckoii Teopun B GOpMUPOBAHUN
NPEJCTaBICHUN O (PU3UYECKON KapTUHE
MHUPa, MECTO (PU3NYECKON KapTUHBI MUpPa B
00111eM psAZly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IIPEJCTAaBICHUN O IPUPOE

29.04.2024

149

150

151

O0001IeHrEe U CHCTEMATH3aLMs 3HAHU 110
TeMme "Kunemartuka"
O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMme "Kunemarnka"

O060011IeHre U cCUCTEMaTH3aIKs 3HaHUH 110
teme "JluHamMuka"

29.04.2024

29.04.2024

01.05.2024

152

153

154

O000111eH1E U CUCTEMATH3AaIMsl 3HAHUN 110
teme "Craruka TBEpAoro tena'

O06o0011eHne U cucTeMaTu3alys 3HaHuH 1o
TeMe "3aKOHBI COXPAaHEHUsI B MEXaHUKeE"
O060011eHre U cucTeMaTu3alus 3HaHU| 10
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun”

01.05.2024

01.05.2024

06.05.2024

155

O0001IeHre 1 cUCTEMAaTH3as 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie
MaIIuHb"

06.05.2024

156

157

O0001IeHre 1 cUcTeEMaTH3aMs 3HAHNUH 110
Teme "ArperaTHble COCTOSHUS BEIIECTBA.
da3oBbIe IEPEXOABI"

O0001IeHYEe ¥ cUcTeEMAaTU3alus 3HAHUI 1O

06.05.2024
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Teme "DnekTpuyeckoe mnose"

08.05.2024

158

159

O060011eHre ¥ cucTeMaTh3alus 3HaHUH 110
teMe "[locTOsHHBIHN 2neKTpuYecKuii ToK"

O060011IeHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
teme "Toku B pa3nuuHbIX cpeax”

08.05.2024

13.05.2024

160

O0001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 1O
TeMme "Maruutaoe mnoie"

13.05.2024

161

162

163

PesepBHrlit ypok. O600111eHNE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHrlit ypok. O600111eH1E 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"MexaHnnyeckue Koaeoanusa"

PesepBHeIil ypok. O000IICHHE 1
CUCTEeMaTH3allusl 3HAaHUH 110 TeMe
"DneKTpoMarHUTHBIE KOJIeOaHus'

15.05.2024

15.05.2024

20.05.2024

164

PesepBHblil ypok. O6006111€HHE U
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"MexaHn4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

20.05.2024

165

166

167

PesepubIil ypok. O6006111eHIE 1

crcTeMaru3alus 3Hanui no teme "Ontuka'

PesepBHrIit ypok. O6001IeHNHE 1
cucreMarus3alus 3Haguii mo teMe "OCHOBBI
CTO"

PesepBHrIit ypok. O6001IeHNHE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

22.05.2024

22.05.2024

27.05.2024
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PesepBHelil ypok. O000IICHHE 1
168 cucTeMaTusanus 3Hagui o teMe "dusuka
aroma"

27.05.2024

PesepBHelil ypok. O000IICHHE 1
169 cucTeMaTu3alus 3HaHui no teme "duszuka
aTOMHOTO s1/1pa U 3JIEMEHTAPHBIX YacTUL"

29.05.2024

PesepBHbIil ypok. O6001eHIE 1
170 CUCTEMaTHU3allusl 3HAHUM 110 TeMe
"OneMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

166

29.05.2024
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka (B 2 yactax), 10 knace/ I'enpenmreitn J1.J., bynarosa A A.,
Kopuuneses U.H., Komkuna A.B.; non penakuueit Opnosa B. A., O0uiectBo ¢
OorpaHu4eHHoON 0TBeTCTBEHHOCThI0O « BMTHOM. Jlaboparopus 3HaHu»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Gusuka (B 2 yactsx), 11 xknacce/ I'ennenmreitn J1.O., bBynatoa A.A.,
Kopuunbser 1U.H., Komkuna A.B.; nox pegakuueit Opioa B.A., OG1iecTBo ¢
orpaHn4eHHoON 0TBeTCTBEHHOCThI0O « BMMTHOM. JlaGoparopus 3HaHUI»;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

» ®usuka (B 2 vactax), 11 knace/ Yacte 1: I'eaaenmreitn JI.O., luk FO.W.; ox
penakuueit Opnosa B.A.; Hacts 2: I'enaenmreiin JI.J., Komkuna A.B., JleBues
I'.A., ObmectBO ¢ orpanndeHHON oTBeTCTBEHHOCTHIO « MOl MHEMO3MHA»

» Gusuka (B 3 yactax), 10 xkmacce/ Yacts 1: l'ennenmreitn JI.3., [lukx FO.U; mox,
penakuueit Opnosa B.A.; Hacte 2: ['eBaenmreiin JI1.O., {uk FO.U., mox
penakuueit Opnosa B.A.; Yacts 3: I'enaenireitd JI.9., Komkuna A.B., JIeBuen
["M., O6mectBO ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « MOl MHEMO3MHA»

» dusuka, 10 knace/ I'paués A.B., IToroxes B.A., Canenxuiit A.M., bokos IL.IO.,
OO011ecTBO C OTPAaHUUYECHHON OTBETCTBEHHOCTHIO M31aTebCKUi LICHTP
«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocsemieHuey

» Gusuka, 10 kirace/ Kabapaun O.®., Opnos B.A., OBenuuk 2.E. u apyrue; moj

penakiueit [Tuackoro A.A., Kabapauna O.®., AkiimonepHoe 00IIECTBO
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«3marensctBO «lIpocBemenue»

» ®usuka, 10 kmacc/ [ypeimesa H.C., Baxxeesckast H.E., caes JI.A.; mox
penakuueii [Typsimesoit H.C., O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

» dmsuka, 11 krace/ I'paués A.B., [Toroxes B.A., Canenxuit A.M., boxos I1.1O.,
OO0111€CTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-I'PA®y»; AxunonepHoe ooiiectBo «M3narenbctBo «IIpocBeiiennes
®duzuka. 10 knacc. 3agaunuk. ba3oBbiil U yrinyOneHHbIH ypoBHU. [ eHAEHIITEHH
J1.O., bynatoBa A.A.

®dwuzuka. 11 xnacc. 3agaunuk. ba3oBblii u yriryOieHHbIH ypoBHU. ['eHAeHIITEHH

JL.D., bynarosa A.A.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Metoandeckuii cipaBodHuK yuutens pusuku. Jlemugora M.IO., Koposun B.A.
®uszuka. OnopHbIe KOHCIEKTHI U U depeHipoBannbie 3aga4un. 10 Ki.
Kynepmrreiin 10.C.

®usuka. OnopHbie KOHCTEKTHI U Aud pepeHimpoBantble 3aaaun. 11 k.

Kynepurreiin 1O.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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https://ege.sdamgia.ru/
https://fipi.ru/

http://school-collection.edu.ru/catalog/
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Inct cornacoBaHusa k gokymeHTy Ne 171 ot 01.09.2023
WHunuymnaTtop cornacosaHua: MannynnuH P.P. Oupektop
CornacoaHue nHnyumposaHo: 04.10.2023 15:53

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 TannynnuH P.P. 04.10.2023 - 15:53
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