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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeil mporpaMMbl BocruTanus u Komenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO NOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U Pa3/EJIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTUA OOYYAIOUIMXCS CpeACcTBaMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o ¢usnke ONpenenstoTcs IUTAHHUPYEMBIE PE3YJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuXcsi, OCBOMBIIHX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEAMETHBIC PE3YJIbTATHI IO T0JIaM 00YUYECHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

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

[Iporpamma o ¢u3vKe HE CKOBBIBAET TBOPUYECCKYIO MHUITUATUBY YUHUTEIICH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPUPOIbI, BBICTyMAas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJICHUM, H3y4aeMbIX XHMHEH, Ouoyioruei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTe€pUajiOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypOBHE CpeIHEro oOLIero 00pa3oBaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIJACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peann3anus NPeaIosaracT HCIOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriy0iaE€HHOTO ypoBHs
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cofiepKaHUs TPOTPAMMBI TT0 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. g yrmyOnaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTUKyMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszzgena (temsl). I[Ipu sTom mom pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paToOpHBIX pabOT W MpaKTUKyMa MpeICTaBlIeHa €IUHBIM TepeuHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUs Ha OOBSICHEHHE/NMpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEYUCIICHHbIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpAIUN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIEeUHUBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

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

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHENeMy 00y4eHUI0 B 9TOM HaIlPaBJICHUH.

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

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAs  MEXaHWUKY,  MOJEKYJSpHY0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIOCOOOB pEIICHUs] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOM
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

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

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pus3uka» Ha ypOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHAMBHUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEpUMEHT M TEOopUs B Ipoliecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

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

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue (pU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepHalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Pons u Mecto ¢u3uku B (GOpMHPOBAHWK COBPEMEHHON HAy4YHOW KapTHHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit no gusuke. [Ipumepsl U3MepeHUs
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIJOM K TOPHU30HTY. 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAIBHOE), KAacaTENbHOE (TAHI€HUIUAIBLHOE) U IMOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

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

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIECHUE,
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
WHEPTHOU MACCBHI.

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

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

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

Hasnenune. ['mapocratnueckoe nasinenue. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne JByX LHWJIMHAPOB WM IIAPOB PA3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO CHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOIECUCTBUSA TEIl.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOUIEH CUJI NIPU JIBMXKEHHHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

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

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

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IUIOMAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM IpaBUTAMOHHOM mone. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

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

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE 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 SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHS] NPH JBMXKEHHHM Tejla MO HAKJIOHHON
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KCHUS M B3aMMOJECHUCTBUS YACTHUL[ BellecTBa. Monemu CTpOoeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. lllkana
temneparyp Llenbcus.

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

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

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOrO ras3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eckrue yCTpPOMCTBA M TEXHOJOTUYECKHE MPOILECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTayuIMuecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEpMUYECKOrO mpouecca (PEeKOMEHIO0BAHO UCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Juisi BHyTpEHHEW dHEPTruud OJHOATOMHOTO MJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKOW  CHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekiws,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM IpoIiecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOJIHUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3EIbHBIA U KapOIOpAaTOpHBIA JBUTATENU, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTtamm3anusa. YJelbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUM YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipasie siBinenus. J{apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO YKUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa HoOBEpXHOCTHOTO HATSKEHMUSL.

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  IOJYNPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anekTpuueckoro  monid.  IIpoOueiid  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIs. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

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

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHEe 3apsoKEHHONW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM ITOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLINI IEUCTBHUS DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA TOCTOSIHHOM U IEPEMEHHONU EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psaKa KOHIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl CylnIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTouyHMKM
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE IPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

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

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUUAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSKEHUS JUIS  JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIIOCAMH HCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTE TBEPIBIX METAIIOB. 3aBUCHUMOCTH COMNPOTHBIICHUS METAIIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHUMEHEHME: Ia30pa3psiIiHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAVIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM aHAIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKa MPEAJIOKEHHBIX TUNoTe3 (BbIOOp M3 padorT,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEIAMETHBIX CBS3€H € KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIEIb, HW3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3anus OHOOPraHMYECKOro TOIUIMBAa Ui BBIPAOOTKM  «TEIUIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIyYeHHE HaHOMaTepuasoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeoOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHOoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nose B Bemectse. DeppoOMarHeTuky, rapa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

Kaptnna nuHHMA  WMHAYKOMM ~ MAarHATHOTO — MOJS  IOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre MarHUTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

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

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3aIIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUH B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBON (METHON) TPyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MAarHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUS.

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

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

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCHUMOCTH NIEPHOJIa MANbIX KOJIEOAHUM Tpy3a HA HUTH OT
aAMILUTATY/IBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmMupoBaHUs MPEICTaBICHUN 00 UICATBHOM MOJIENH TIPY>KMHHOT'O MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasiTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummneple Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJIEOATEIIbHOM KOHTYPE.

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

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

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

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

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
T paKIms.

3Byk. CxopocTb 3ByKa. ' 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:  OTPaX€HUE,  NPEIOMIICHHUE,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEH CpeJIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

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

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 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
CBETA M COOTHOLICHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTpPaKEHHSI.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(DEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, TPOSKIIMOHHBINA amnmapar, MPOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HccnenoBanne Xoa CBETOBBIX IIYYKOB YEpe3  IUIOCKOMAPaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakiimoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUGPaKIMOHHOTO CIIEKTPa.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS
MTOKOSI.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. OmbiTel A. I'. CroneroBa. 3akonbsl poTodddekra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BomHoBBIE cBOMCcTBa yactul. Bonnel ne bpoia. nnaa BosHb ne bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYINPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAMO OT HAITPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunpl cnexktpoB. CiekTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/a.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

Habnronenue JInHeHyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOIO0 aTOMapHOTO BOJOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

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

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [enenue u cunres saep. SAnepusie peaktopsl. [Ipobiemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHBI  peakTop, TEPMOSIIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAaHUEM JI03UMETpA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpoHOMHUYECKHX HcchaenoBaHuid. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

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

CosiHeuHas cucrema.

Counnue. ConHeunasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3Boaonuu CoyHIa U
3BE3/. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWJIOKEHUH I ONpeeNIeHUus MOJ0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

CniocoObl n3Mepenusi (U3NYECKUX BEIMYUH C UCIOJIB30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NpPOBEpPKa MPEMJIOKEHHBIX TUnote3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonexymsipHasi pu3znKa U TEPMOIUHAMUKAY, «IJIEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH c(epax AesITeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3MUeCKOW KapTHUHE MHUpPA, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, ONOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, UPpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOMSI TPEYTrOJbHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
JIEKTPOIHEPTHUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHME  OKPYXKAWoIIEW  Cpejsl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHamus.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND $IKOOM, TeHepaTop MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JUHUU 3JIEKTponepeaay, dIEKTPOABUraTelb, pajap, pPaAuONpPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee Pa3sBUTHA.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHOro mpemmera «Dusnkay
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYJAFOIITNXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIBITA W OTIBITA JESITEILHOCTH B IMPOIECCE pPeaM3allii OCHOBHBIX HaITpaBICHUHN
BOCITUTATEIHLHON JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

rpaxJaaHCKOTr0 BOCIIUTAHUSA:

e CPOPMUPOBAHHOCTH TPAKITAHCKON MO3UIIMU OOYYAIOMIETOCS KaK aKTUBHOTO

¥ OTBETCTBEHHOTO YJI€HA POCCUHCKOTO OOIIECTBA;
o IPUHATHE TPATUIUOHHBIX  OOIICYETIOBEYCCKUX T'yMAHUCTHYECCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

¢ TOTOBHOCTh BECTU COBMECTHYIO JICSITEIIbBHOCTh B MHTEPECAX TPAkKITAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIPaBJICHUU B  00pa3oBaTEIbHOU
OpraHU3allnu;

e YMEHHE B3aMMOJICHCTBOBATH C COIMAILHBIMU WHCTUTYTAMHU B COOTBETCTBUU

¢ UX QyHKIMSAMU U HA3HAYCHUEM;

¢ TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM ACSATEIHHOCTH.

NATPUHOTHYECKOTO BOCTIMTAHMS:

e chOPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA;

 [ICHHOCTHOE OTHOIIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHDKCHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

e COOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUS,

e CIIOCOOHOCTH OIICHWBATh CHUTYAIlMI0 W NPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B ICATEIHOCTH YUEHOTO;

e OCO3HAHME JTUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTONIMBOTO OYIyIIETO.



ICTETHYECKOT0 BOCTIMTAHUS:

¢ OCTETUYECKOE OTHOIICHWE K MHPYy, BKIIOYas OCTETHUKY HAay4HOTO

TBOPYECTBA, MPUCYIIETO (PUZNIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:

e UHTEPEC K Pa3IUYHbIM c(epaM npodecCuoHANbHONU AESITENIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymie mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
YKU3HEHHbIC TIJIaHbL;

e TOTOBHOCTb M CITIOCOOHOCTH K 0OpPa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HH.

IKOJOTHYECKOr0 BOCTIMTAHHUS:

e cC(hOPMHUPOBAHHOCTH SKOJOTHYECKON KYJIBTYPBI, OCO3HAHHE TJ00aIbHOTO
XapakTepa dKOJOTHYECKUX Mpodiiem;

e IJIJAHUPOBAHUE U OCYLIECTBIICHUE [EHCTBUII B OKpy’Kalolled cpene Ha
OCHOBE 3HAHUS IIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTRA;

e pACIIMPEHHUE OTbITA JEATEIBHOCTH HKOJIOTHYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

 c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKU;

¢ OCO3HAHHE I[EHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4EHUs (QU3UKU OCYLIECTBISTh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NeSATEeTbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
e CAMOCTOSITEILHO  (OPMYJIUPOBATH M aKTyaJlU3UpoOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPE/ICNIATh MM JEATETLHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,
e BBISIBJIATH 3aKOHOMEPHOCTM U MPOTUBOPEUYUST B  PaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBbI ¢ Yy4ETOM aHaAIM3a UMEIOIIUXCS
MaTepHaIbHBIX M HEMAaTePUATIBLHBIX PECYPCOB;
¢BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIICHUBATh COOTBETCTBHUE
pe3yJbTAaTOB IIEJISIM, OIIEHUBAThH PUCKHU MOCIIEACTBUM IESITEIHHOCTH;
e KOOPAMHUPOBATh M  BBHINOJHATH PabOTy B  YCIOBHSIX PEabHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;



e Pa3BUBATh KPEATUBHOE MBITIVICHUE TTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:

e BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMU TIOHATHSIMU W METOIaMHU
buznIeCKOil HayKU;

e BIIQJICTh HABBIKAMH Y4E€OHO-HCCIIEIOBATEILCKON U TIPOCKTHOU JESATEIIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOUCKY  METOJOB  pemieHus 3agad  (U3MUECKOTO  COJACp KaHMUSA,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNS;

¢BIIAJICTh BHJIAMU JCATCILHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAINN, TPEOOPa30BaHNIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
buzukwy;

e BBISIBJISITh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIU3UPOBATH 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelIeHus, HaXOAUTh apPryMEHThl  JUIs
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHUM, 3a/aBaTh MapaMeTpbl U KPUTCPUU
pereHus;

e AHATTM3UPOBATh TMOJYYCHHBIE B XOJ€ pEHICHUS 3a7add pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

eCTaBUTh M (OpMyIHMpOBaTh COOCTBEHHBIE 3aJadud B 00pa30BaTEIbHOMN
JEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKH;

e IaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

eYMETh TMEPEHOCUTh 3HaHUS 1O (U3UKE B MPAKTUYECKYI0 0OJACTh
KU3HEIEITCIIbHOCTH;

e YMETh HHTETPHPOBATH 3HAHKS M3 PA3HBIX MTPEAMETHBIX 00JIaCTeH;

e BBIJIBUTATh HOBBIC MJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

e CTAaBUTH MPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

e BJIAJICTh HAaBBIKAMU TIOJyYCHHS MHGOPMAIHK (PU3HIECKOTO COACPKAHUS W3
WCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISATH ITOUCK,
aHaIM3, CHCTEMATH3aIlMI0 M WHTEPHPETANI0 WHPOPMAIUUA Pa3THIHbIX
BUJIOB U (hOPM TIPEICTABICHUS;

e OIICHUBAThH JIOCTOBEPHOCTh HH(OPMAITUH;

¢ ICTIOJIL30BAaTh  CPEACTBA MH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTMA B  PCIICHWM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJICHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypCOCOEPEIKEHHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;



e CO3/1aBaTh TEKCThl (PU3UUECKOTO COACPKAHMS B PA3NIUYHBIX (PopMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YyaTIU3ALIUH.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Yy4eOHbIe JeHCTBHSA:

¢ OCYLIECTBIIAITh OOIIEHME Ha YpoKax (U3MKM U BO BHEYPOUYHOU
NEeSATEIbHOCTH;

e paCIlO3HAaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

e Pa3BEPHYTO M JIOTUYHO M3J1ararb CBOIO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMATh U HMCIOJIb30BATh MMPEUMYIIECTBA KOMaHIHON M MHAUBUAYAIbHOM
paboThI;

 BBIOMpPAaTh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUNA C y4€TOM OOILIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

e IPUHUMATh LEJIU COBMECTHOW JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

 OLICHMBATh KAa4€CTBO CBOETO BKJIAJa M KAXKJIOIO Y4YaCTHUKAa KOMaHAbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

elIpe/iaraTb HOBBIE€ MPOEKTHI, OLEHHWBATh HJIEU C TO3ULUUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

¢ OCYILIECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEAEHUE B Pa3IUYHBIX
CUTyallUsiX,  HOpOSBISATH  TBOPYECTBO M BOOOpaxkeHHe,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusamnus:

 CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEILHOCTh B 00JacTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH
COOCTBCHHEIC 3a]1a4H;

¢ CAMOCTOSITEILHO COCTABJISITH IJIAH PELICHUS PACUETHBIX M Kaue€CTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

e PACIIUPSTh pAMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUUHBIX MPEITOYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, ApPTyMEHTHpPOBATH €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh NPUOOPETEHHBIH OIBIT;



e CIIOCOOCTBOBaTh (DOPMHUPOBAHHIO U TPOSBICHHUIO SPYIUIMH B 001acTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

e 1aBaTh OLICHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

eBIIAJICTh HABBIKAMH  TO3HABATENIbHOM  pediekcun Kak  OCO3HAHHS
COBEPIIAEMBIX JEHCTBUN U MBICIUTENBHBIX IPOLECCOB, UX PE3yJIbTAaTOB U
OCHOBaHUI;

* HICII0JIB30BaTh NPUEMBI PEQUIEKCUH AJIs1 OLEHKU CUTYalluH, BEIOOpAa BEPHOIO
pELIeHHS;

e YMETh OILICHUBAaTh PHCKM M CBOEBPEMEHHO NPUHUMATh PEIIEHUS IO HX
CHUKEHMUIO;

e [PUHMMATh MOTHBBI W apryMEHTHl JAPYIMX IIpM aHAJIU3€ pe3yJIbTaToOB
NEeSATEIbHOCTH;

e IPUHUMATH ce0s, TOHMMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

e IPUHUMATh MOTHUBBI W apPryMEHTHl APYIHMX IpU aHaJu3€ pe3yIbTaToB
NEATEIbHOCTH;

e IPU3HABATh CBOE MPABO U MPaBO JPYIUX Ha OLIMOKH.

B mpouecce A0CTHXEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUS MPOrPAMMBI I10
¢u3uke IS ypOBHA CpeaHero ooOmero oOpa3oBaHHs Yy O0y4arolmuxcs

COBEPIIICHCTBYETCS OMOIIMOHATbHBIN UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHS, BKJTIOYAIOIICTO CIIOCOOHOCTH TTOHUMATh CBOE

AMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HAMPABJICHUSI PAa3BUTHUSI COOCTBEHHOM
AMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ceOe;

e CAMOPETYJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCThH aJallTHPOBATHCSA K
AMOIMOHAJILHBIM M3MEHEHUSIM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHENW MOTHBAIIUH, BKIIOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO 1€JIH U
yCIiexXy, ONTHMH3M, UHUIIMATUBHOCTb, YMEHHUE JACHCTBOBAThH, UCXOJS W3
CBOMX BO3MO>KHOCTEH;

eOMIIATHHM, BKIIOUAIOMICH  CIIOCOOHOCTH  IIOHMMATh  SMOILMOHAJIIHFHOE
COCTOSIHUE JPYTUX, YUYUTBIBATh €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIIMANBHBIX  HABBIKOB,  BKIIIOYAIOIIMX  CIIOCOOHOCTh  BBICTpauMBaTh
OTHOIIEHUSI C APYTMMH JIOJbMHU, 3a00TUTHCS, TMPOSBISITH WHTEPEC U
paspemarb KOH(IUKTHI.



[MPEAMETHBIE PE3VJIbTATBI

K xoniy oOyuenusi B I0 knacce npeqMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JTOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Yy 00YUAIONIUXCST YMECHUH:

e IOHUMATh  POJIb  (U3UKA B  HKOHOMHYECKOM, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMaJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIHHOU H
MPOTHOCTHYECKOW  (PyHKIUH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUYU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

e pa3IMYaTh YCIOBUSA MPUMEHUMOCTH MoJieNel (U3NYECKUX TeJ U MPOLIECCOB
(sBNIEHMI): MHEpLUMAIIbHAS CHUCTEMa OTCu€Ta, aOCOJIOTHO TBEPAOE TEIO,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIB)KEHUE, CBOOOAHOE TajieHuE,
aOCOJIFOTHO yTIpyTras jaedopmals, aOCOJIOTHO YIPYyroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJIEIM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAIIIMYECKOT0) Teja, UICAJIbHBINA ra3, TOUCUHbIN 3apsil, OJJHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pa3MyaTh yYCIOBUS (TpaHUIBI, 00JACTH) MPUMEHHUMOCTH (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATH U OOBACHITH MEXaHWYECKHE TMPOLECChl U  SBIICHHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HbIOTOHA, TPUHIMI  OTHOCUTENIBHOCTH ['anmuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW JHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToOporo
U TPEThEero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJbCa U
MEXaHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIM3UPOBATh M OOBSCHATH TEIUIOBBIE MPOIECCHl U SIBJICHUS, UCIOJB3YS
ocHoBHble mojokeHuss MKT u 3akoHBI MoOJEKyIsipHOW (GU3UKUA W
TepMOIMHAMHUKU (CBSA3b JIABJCHUSA HJEAJbHOIO Ta3za Cco CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO JABUKEHHUS €r0 YacTHll, CBSI3b JIaBJICHUS UEATBLHOTO



raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knanelpona, TmepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTH4YeCcKoe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHeneeBa—Kiamnelipona,

e AHATIM3UPOBATH U OOBSICHATH IJIEKTPUUECKHE SBJICHUS, UCTIOJIb3YsI OCHOBHBIC
NOJIOKEHUS U 3aKOHbl  DJIEKTPOAMHAMUKH  (3aKOH  COXPAaHEHHS
IIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, NOTEHIMAIIBHOCTh
IEKTPOCTATUYECKOTO TIOJIA, NPUHLMII CYNEPIO3ULUN SICKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BAa)KHBIE COOTHOILIEHHWA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHua,
npasuiia Kupxroda, 3akonsr dapazest 1u1st 31€KTpoIn3a);

¢ OIIUCHIBATh (PU3UUECKHE MPOIECCHl U SBJICHUS, MCIONb3Yys BEIUYUHBL:
IIEPEMEIIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUUAJbHAsl JHEPrus, KUHETUYECKas
JHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHLHOE
YCKOPEHHME, CHJIa TSDHKECTH, CHJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
SHEprusl B3auUMOJEHCTBUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
HEeprus ynpyroi gedopmaluu MpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO rasa, paboTa HAEaIbHOrO Trasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpsHOro TteniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HAMpsHKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTo Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO MOJH,
Pa3HOCTh  NOTEHLHAJIOB, JJEKTPOJBIKYIIAs  CHJIa, CHJA  TOKA,
HaIpSDKEHUE, MOIIMHOCTh TOKAa, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBIICHUE YYaCTKAa LEMH C TMOCIECI0BATEIbHBIM M
MapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, DJHEPTUS DJIEKTPUUECKOTO MOJIA
KOHJIEHCATOPa;

e O0BSICHSATH OCOOEHHOCTH MPOTEKaHUs (PU3UYECKUX SBJICHUM: MEXaHUYECKOE
JBUKEHNUE, TEIJIOBOE JABM)KEHUE YaCTHIL] BEILIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKO€  nBIKEeHHME, IudPy3usi, ucnapeHue, KUIIEHUE U
KOHJIEHCAIMs, IUJIaBJIE€HUWE W  KPUCTAJUIM3allMs,  HANpaBJIE€HHOCTh
TEIIONEePENaut, ICKTPU3ALUS TEJ, S3KBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

* IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
IpYyrol C  HUCIOJIb30BAaHUEM MPAMBIX  U3MEPEHUW, TMpU  ITOM



KOHCTPYHpPOBATh YCTaHOBKY, (PUKCUPOBATh pPE3yabTaThl MOJYyYECHHOU
3aBUCHUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, ENAaTh BBIBOIBI IO pe3yJbTaTaM
VICCJIEIOBAHNS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHMs (U3NYECKUX BEIMYMH, IPU ITOM
BBIOMPATh ONTHUMAJIBHBIA METOJI U3MEPEHHUs, OLICHUBATh A0COJIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e [IPOBOJIMTH OINBITHI 10 MPOBEPKE NPEIJIOKECHHON THIIOTE3BI: IUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYCHHBIE PE3yNbTaTbl W J€JaTh BBIBOJ O CTaTyCe IPEIJIOKEHHON
TUIIOTE3BI;

e COOMIOIATH MpaBuiIa 0€30MacHOro TpyAa MPH MPOBEICHUU HCCIEAOBAHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW M HESIBHO 33JaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUECKON MozeNnu, OTBeYawIlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl NPH UCIOJb30BAHUM MATEMAaTHYECKUX METOOB
peuieHus 3a1a4, MpoBOJUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBATh PE3YNbTATBl M KOPPEKTUPOBATH METOIbl PELICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIHTATOB;

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

¢ ICMIOJIB30BATh TEOPETUYECKHE 3HAHUS [ OOBACHEHHS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

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

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEIACTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMaruell (HU3NIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH IS TIOWCKa, TepepaboTKM M TPEabsIBICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

e IPOSIBIISATH OpraHU3alHOHHBIE U NI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

epaboTarb B TpyHIE C HCIHOJHEHUEM PA3NHYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

* IPOSIBJIAITh MOTUBALMIO K Oynymied mpodeccrnoHalbHON NeATENbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K kxonHny oOyuenuss B 11 knacce npeaMeTHbIE pe3ysbTaThl HA YIiyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

e IOHUMAThH POJIb (PU3UKUA B SKOHOMHUYECKOM, TEXHOJOTUYECKON, COLIMATIEHON
U ATUYECKON cdepax IesTEeIbHOCTH YeJOBEKa, POJib U MECTO (DM3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIUMA (HU3NYECKON TEOpUM — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTWUHBI MHpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUNA O IPUPOJIE;

e pa3JIMyaTh YCJIOBHS MPUMEHUMOCTH MOJeNel (PU3MUECKUX TN U MPOILIECCOB
(s1BJI€HUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WIACATbHBIN
PYKUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, uJ1eaabHbIN
KoJIeOaTeNbHbIA KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJICJIU CBETA;



e pa3IMuaTh yYCJIOBUS (TPaHUIBI, O0JACTH) NPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIU3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIC MPOLIECCHl M SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMArHUTHOM  WHAyKIuu, npaBuwio Jlenma, cBs3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

e AHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI M SBJICHUSI, UCIIOJIB3YSI
MOJIOKEHUSI  KBaHTOBOM  (us3uku  (ypaBHeHHE  OWHINTEHHA IS
dboTorpdexra, mepBpli U BTOpoM moctynarel  bopa, mnpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO U MAaCCOBOT'O YMCENI U DHEPTUU B SIJEPHBIX PEAKIMAIX, 3aKOH
PaAMOAKTUBHOIO pacnana);

e ONIMCHIBATh (PU3UYECKHE TIPOIECCHl U SBJICHUS, WCIOIb3Ysl BEJIMYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cWia AMmImepa, WHIYKTHBHOCTD,
ANEKTPOJBIIKYINAST CUJIA CAMOMHAYKIIMHM, HSHEPTrUs MAarHUTHOTO TOJIsS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WMIYJbC, TOJIHAS DHEPTHs,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBO€ UHCJIO U 3apsl Alipa, SHEPTUSI CBA3U S/Ipa;

e OOBSACHSTH OCOOCHHOCTH MPOTEKAHUS bu3nYecKux SIBJICHHIA:
AJIEKTPOMArHUTHASL UHYKIMS, CAMOMHIYKITMS, PE30HAHC, HHTep(epeHIIns
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dbotoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
a5iep, ramMMma-usiydeHue snaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u padoThI Ja3epa;

e OTNIPE/ICNIATh HAIpaBICHUE WHAYKIIMM MAarHUTHOTO TIOJISI TPOBOJHHUKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

e CTPOUTH U300paKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pPKaJIOM, TOHKOUW JIMH30MU, U
PaCCUUTHIBATh €TI0 XapaKTEPUCTUKY;

e IPUMEHATh OCHOBOIOJIATAIOIINE ACTPOHOMHUYECKUE TMOHSTHSI, TECOPUU U
3aKOHBI I aHajlu3a M OOBSCHEHHS (U3HUYCCKHX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX TeJl, IBOJIIOLUHU 3BE3/] U BCelleHHOI;



¢ IPOBOJUTH  HMCCIEAOBAHHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYMH C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHMI, NpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOIOTHBIX
NOTPEIIHOCTE  M3MEPEHHMH, JenaTb  BBIBOJABl IO  pe3yibTaTaM
UCCJIEI0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIC H3MEpEeHHUs (U3UUECKUX BEIUYHMH, IPU OSTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

* IPOBOJUTH OMBITHl IO MPOBEPKE IMPENTIOKEHHOW TUIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3bI;

e OIIUCBIBATH METO/IbI MOJIYYEHHSI HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUIA;

e COOJTIO/IATH MpaBujIa OE30MacCHOr0 TpyAa NP MPOBEJACHUU UCCIEIOBAHUN B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4deOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

epemIaTh pacyETHBIC 3aJauu C SBHO 3a/JaHHOM U HESIBHO 3aJlaHHOU
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
(du3nuecKkue MOJEIu, OTBEYalolue TpeOOBaHUSAM 3a/layd, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  HCIOJNb30BAaHMM MAaTEMAaTUYECKUX METOJOB pEeUIeHHs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIM3UPOBAThH
PE3yNbTaThl U KOPPEKTHPOBATH METOBI PEIICHUS C YIETOM MOTYYEHHBIX
pe3yIabTaTOB;

e pelIaTh KaueCTBEHHBIE 33/1a4H, TPEOYIOle MPUMEHEHUS 3HAHUN U3 pPa3HbIX
pasnenoB Kypca (GU3MKHM, a TaKKe HHTErpallud 3HAHUW W3 JpYTux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOM HA U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

¢ ICTIOJIB30BAaTh ~TEOPETHMUECKHE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH TIPUMEPHI BKJIaJ]a POCCHMCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AaHAJIM3UPOBATh U OLCHUBATH MOCJIEACTBUS OBITOBOM M MPOW3BOJCTBEHHOU
NeATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU TNPOLECcCaMu, C



MO3UIINN YKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O PAIIMOHATEHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKM W TEXHOJOTHM Uil JAJBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

e IPUMEHATHh Pa3JIMUHBIC CIOCOOBI PaboThl ¢ HMHQpopMaruendn (U3NIECKOro
COIEpKaHUSI C  WCIOJIb30BAaHMEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH W MpeabsBICHUS y4eOHOW U
Hay4YHO-TIOMYJISIpHON MHGOPMAILIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMary, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKHU
aHANMM3UPOBAaTh  MOJNIy4aeMylo  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KAaK HAa OCHOBE WMEIONIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

e IIPOSIBJISITH OpTraHu3allMOHHbBIC u TI03HaBaTEIbLHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEHUsI HOBBIX 3HAHMML B Mpolecce
BBITIOJTHEHHUS MPOEKTHBIX U Y4EOHO-UCCIIEI0BATEILCKUX PadoT;

epalboTaTh B TPYIIE C HCIHOJIHEHUEM pAa3JIUYHBIX COIMAJBHBIX POJIEH,
IJIaHUPOBATh PabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACISATh JACATEILHOCTD
B HECTAHJAPTHBIX CUTyalMSAX, aJeKBAaTHO OIIEHMBATh BKJIAJ] KaKIOTO W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI;

o IPOSIBIISITh MOTUBALIMIO K Oyaynieil mpo(ecCHOHaIbHON AESTENbHOCTH 10
CHEIHUAIBHOCTIM (DHU3UKO-TEXHUYECKOTO TIPOQuIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 1 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK



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

IIEPEX OBl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onexrpirieckoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUHN MPAKTHKYM
. bubnuorexa [JOK
>1 Dusireckitit MpakTAiyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOC EPEA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 1 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 1 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 1 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuosrel CTO

5

1

bubmuorexa [JOK
https://m.eds00.ru/39859f1

Hroro no pasgeny



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

. bu6mmoreka [IOK
4.1 KopnyckynsipHO-BOJIHOBOM Ayanu3m 15 1 https://m.edsoo.ru/39859f1
bubmuoreka [JOK
42 br3iia aona > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 1 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859¢f1
Htoro no paznemny 25
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edso00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 9 16
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https://m.edsoo.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
OKCHEPUMEHT U TEOpHUs B IIpOLIEcCce
3 H03Ha}II)I/I$I HPHUPOIEI pHaGm(I))neHHe u 1 buGnuorexa [IOK
PHPOIBL. https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus pU3NIECcKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIOIeN
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKoro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4i MEXaHUKHU
8 Tpaexropust. [Tepemenienne. CKOpOCTb. 1 bubnuorexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
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Hx mpoexknuu Ha OCH KOOpAWHAT

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

PaBHOMepHOE NIpsSIMOJIMHEHOE
nBkenue. ['papuueckoe onucanue

bub6nmoreka [IOK

o PaBHOMEPHOTO MPAMOJIUHENHOTO https://m.edsoo.ru/89ba7190
JIBI>KECHUS

10 Cio)keHue nepeMeIeHU U CKOPOCTEH. bubmuorexa [IOK
Perenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE OBUKEHHE.

11 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubnmoreka [JOK
[IpsamonuHetHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHECHHOTO JIBHXKCHHS C buGnuorexa [IOK

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

13 ¢BOOOIHOTO ITaJI€HN. 3aBUCHMOCTD bubmmoteka IIOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBm>xeHue tesna, OpOIIEHHOTO O] bubnnorexa [JOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocts. [lepuon u yacrora. bubmmorexa LIOK

https://m.edso0.ru/33196fbe
[leHTpOoCcTpeMUTENHEHOE U TIOTHOE
YCKOpEHHE

16 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Kunemaruka" https://m.eds00.ru/1242f32e

17 [Tepserif 3akon HproToHa. bubnuorexa [JOK



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
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HNuepuunanbHble CUCTEMBI OTCYETA.
[Tpuniun oTHocuTenpHOCTH ["anues.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

https://m.edsoo.ru/5a9e4a64

18 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubnmnoreka HOK
Bropoii 3akon Herotona. Macca https://m.eds00.ru/141d3837
19 B3aumoneiictue ten. Tperuiil 3aKoH bub6nmmoreka [IOK
Hbrorona https://m.edsoo.ru/57dba505
IIpuHuMn cynepno3uuuu cui. Pemenne
20 3ap aqL:-Ia 1} }II/IHMSHGHI/I: 3aKOHOB bubmorexa LIOK
g P https://m.eds0o.ru/bdfe971b
Hsrorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJIEHTHOCTH I'PABUTAIIMOHHON 1 buGnuorexa [IOK
N P https://m.edsoo.ru/9aba2b0a
WHEPTHOI MacChl
99 Cuiia TSKeCTH U YCKOPEHHE bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa
bubnunorexa LIOK
24 . I'yka. B
Cuna ynpyroctit. 3akon Iyka. Bec Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUIbI cun bu6muoreka [JOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPEBI https://m.edso00.ru/2ch29676
26 HaBnenue. I'mapocrarnueckoe but6mmorekxa [IOK
nasienue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPJIOE TEIIO. but6mmoreka [IOK
27
[ToctynarenbHOE U BpalaTeabHOE bubnuoreka [JOK



https://m.edsoo.ru/5a9e4a64
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ABWIKCHUC TBCPAOTO TCIIa

https://m.edsoo.ru/2b95d57e

MOMEHT CHJIBI OTHOCHTEIBHO OCH

bub6nmoreka [IOK

28 BpaieHus. [1neqo cuiibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTu Tena. bubmmoreka [JOK
VYcnoBust paBHOBECHS TBEPIOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBeCHs
bubnuoreka [{OK
30 Pemterme saza+ https://m.edsoo.ru/dclcaac0
31 KonTponbhas pabota no teme bubmmorexa [JOK
"Iunamuka. CTaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574c
HNMnynec MmaTepuanbHOU TOUKH,
39 CHUCTEMBI MaTepHAIIbHBIX TOoUYeK. LleHTp bubmmorexa [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuiibl M1 M3BMEHEHUE UMITYIIbCa
33 Tena. 3aKOH COXPaHCHHS HMITYJIbCA. bubmorexa [IOK
https://m.edso00.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMIlysbca MaTepUAIbLHON
34 touku. [IpencraBienne o coxpaHeHUn bubnunoreka LIOK
MOMEHTA UMITYJIbCA B LICHTPAIbHbIX https://m.edso0o.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Penterme saza https://m.edso00.ru/f7706d63
Pabota cuipl Ha MajIOM ¥ Ha KOHEYHOM
36 nepemernieHnu. ['papuueckoe bubmmoreka [JOK

MIPEICTaBJICHHE PAOOTHI CHITHI.
MOITHOCTE CUJIBI

https://m.eds00.ru/913974c7
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Kunernueckas sneprus. Teopema o6

bubnunoreka LIOK

37 W3MEHEHUU KHHETUYECKON DHEPTUU
. P https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
[ToreHuManbHbIE U HEMTOTEHIINAJILHEIE
38 cwisl. I[loTennnansHas 3ueprus. Bropas buGnuorexa [IOK
) PrHA. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBA3b
paboThI HEMTOTCHIIUATBHBIX CHII C
39 A3MEHEHUEM MEXaHUYECKON YHEPTUU bubnnorexa [IOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHHUS
MEXaHUYECKON IHEPTUU
Yupyrue u e W€ CTOJIKHOBEHUSL.
40 N E}Z}l;eHHe Bey?f }J,IFJII/I JISL YJIeaIbHON bubnnorexa [JOK
p pHYy g A https://m.edsoo.ru/f30f43b6
SKUIKOCTH
41 KonrtponsHas padoTta no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3Butne npeacrasiieHUI 0 IPUPOJE
P PP bubmmoteka IIOK
42 TermnoThl. OcHoBHEIE no10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TeJI. XapaKkTep ABIKEHUS U bubnnorexa LOK
P . PAcreD https://m.edso0.ru/c44d02e2
B3aUMOJEUCTBUS YACTHUIL BELIECTBA
Macca 1 pa3zMepsl MOJIEKYII (ATOMOB).
44 Konnqecho Bep eCcTBa l_iIOC”(FOSIHHaSI) bubnnorexa [JOK
B ' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBecHE. bu6muoreka [JOK
IIkana Ienscus https://m.edso0.ru/0070d493
46 Pemenue 3amau but6mmoreka [IOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493

https://m.edsoo.ru/1531aba5

47 U neanpuslii ra3. 'a3oBble 3aKOHBI buGnuorexa [IOK
https://m.edsoo.ru/1deb2367
48 VYpaBuenue MeHnneneeBa-Kinamnelipona. bubmmoreka [JOK
Penrenue 3amau https://m.edsoo.ru/8d12c328
49 AOcomoTHas Temrepartypa. 3akoH bubmmoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 N3omnporiecchl B nacaabHOM Ta3e ¢ bubnnorexa [JOK
MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
['paduyeckoe mpencTaBicHue
51 Hfog)poueccom iaoTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
bubnunoreka LIOK
52 Octotioe ypastetne MKT https://m.edsoo.ru/c8094721
bu6mmoreka IIOK
>3 Pemerite aga https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEprUen https://m.edsoo.ru/c38af875
MOCTYINATEIbHOTO TEMJIOBOTO JIBHKEHHS
€€ yacTuil
55 O06o0011eHre U cucTeMaTU3alus 3HAaHUN bu6muoreka [JOK
no teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHamMuueckas cucTeMa. 3a/laHue
. bubmuorexa [{OK
57 BHEIIHUX ycioBui it T/ cuctemsl.

BHeunue u BHyTpeHHUE TapaMeTphI.

https://m.edsoo.ru/5f8d38a3
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[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYEHHUsI BEJIMUMH, OIUCBHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

bubnunoreka LIOK
58 Camonpoun3sBodibHas penakcanus T,
P P 8 A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopnenb uneanbHOro ra3a B
59 TEPMOJUHAMUKE. Y CIIOBHS bubmmorexa [JOK
PMOA B https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJIEIN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OJIHOATOMHOTO HJI€aTbHOIO Ta3a. bubmmoreka [JOK
KBazucrarnueckue u HECTaTHUECKUE https://m.edsoo.ru/ac5cac15
MPOLIECCHI
OnemeHTapHas paboTa B
62 TepMOJHaMUKe. Beruucnenue paboTsl bubmmnoreka HOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod U3MeHEHUs
63 BHyTpeHHel sHeprun T/l cuctemsl 6e3 bubmorexa [TOK
yIp p https://m.edso0.ru/3d734561
COBepIUIeHHS pabOThI
KonBekuusi, TEmI0npoBOJHOCTD, bubnunoreka LIOK
64
U3JIy4YEHUE https://m.edsoo.ru/157b54cd
KonunuecTBo TemnoTel. TennoéMKoOCTh
65 Tena. Y IeIbHas U MOJIsIpHas but6mmorekxa [IOK

TEIUIOEMKOCTH BellecTBa. Y nejibHas
TEIUIOTa CrOPaHUs TOILJIMBA

https://m.edsoo.ru/7ba67355
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Pacuér konuyecTBa TEIIOTHI IpU bubnmoreka [JOK
66
Temionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aquabaTHOM mporiecce. bubnmnoreka HOK
IlepBrlil 3aKOH TEPMOAUHAMHUKH https://m.edsoo.ru/d8098824
KonnyecTBo TermioTe! u paboTa Kak
68 Mepbl U3MCHCHHS BHYTPEHHEH SHEPTHHU bubmmorexa [IOK
P yip P https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0OH TepMOIMHAMUKH IS
69 PaBHOBECHBIX ¥ HEPABHOBECHBIX bubnuorexa [JOK
nporeccoB. HeoOparumocTthb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
20 [IpuHUIUIIB AEHCTBUS TEMIOBBIX bubnunoreka LIOK
marmuH. KITJT https://m.edsoo.ru/2e945513
7 Maxkcumansroe 3Hauerue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edso0.ru/fe3857b9
bu6nmorexa LIOK
72 P
CHicHie sazat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIEKThI
73 HCITOJI30BaHUS TETUIOBBIX JBUTATEIICH. bubnuoreka [{OK
TennoBoe 3arps3HEHUE OKPYXKarOLIEH https://m.edsoo.ru/9867aaa7
CpeIIbI
bubnunorexa LIOK
74 P
cHicHe sanat https://m.edso0.ru/c8c70432
O06o0meHre U cucTeMaTr3aysa 3HaHUH
75 o teme "TepmoaumHamuka. TermioBsie bubmorexa [JOK
. puoA ) https://m.eds00.ru/28d62b3f
MaIIuHbI
76 KonTtponsHast pabota o Teme bu6nuorexa [IOK

"Tepmonunamuka. TeniaoBbie MalIUHbI"

https://m.edsoo.ru/1b6e26¢c5
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[TapooOpazoBanue u KOHICHCALIMSL.

bubnunoreka LIOK

77 Hcnapenue u xkumeaue. Y nenpHas
p A https://m.edso00.ru/6f8e6777
TEIJI0Ta MapooOpa3oOBaHM
HaceimenHbie ¥ HEHACHIIIICHHBIE TTaPhI.
KauecrBenHas 3aBUCUMOCTD IIJIOTHOCTHA
W JABJIEHUSA HACBIILIEHHOTO 1apa OT
78 TEMIIEPATYPBI, UX He3aBI/ICI/IM(E)CTL oT buGnuorexa [IOK
- PATyPEL https://m.edsoo.ru/f5c17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
ABJICHUS B )KUIKOCTHA
79 Bnaxxnocts Bo3yxa. AGcotoTHas U bubmmoreka [JOK
OTHOCUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemenne 3anau
s https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB brbmmorexa LTOK
p ’ P https://m.edsoo.ru/20a88a03
KPUCTAIJIOB
[TnaBneHre U KpUCTATUTH3AITHS.
bu6nmorexa LIOK
82 YV nenpHas TEI0Ta IJIaBICHHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMany TBEPAOTO TENA.
Aedop P bubmuoreka [{OK
83 Pactsokenne u cxxarue. Cnur. Monynb
. https://m.edsoo.ru/dalaabl10
FOwnra. Ilpenen ynpyrux nedopmanuit
TenmaoBoe pacmiupeHue KUIKOCTEN U
84 TBEPIABIX TI;I AHIr)a MOHHU3M TEIUIOBBIX bubnmorexa LOK
P L p https://m.edsoo.ru/7ba5edf2
K0J1e0aHnil YacTUI] BEECTBA
85 [IpeoOpazoBanme 3HEprUM B (ha30BBIX bubmuoreka [IOK

nepexojiax

https://m.edso0.ru/97a0672f
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bubnunorexa LIOK

86 b 0
PABHEHHE TEIIOBOro banatca https://m.edsoo.ru/ab1521fb
bu6nmorexa [IOK

87 P

clietHe sazad https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunnspueie siBnenus. JlaBiaenue moj bubmuorexa [JOK
HCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o001eHre U cucTeMaTr3alus 3HaHUH

89 o Te;le "ArperatHbie COCT:}IHI/I}I bubmmorexa [JOK

P | https://m.eds00.ru/0b52575¢
BemecTBa. MazoBbIe IEPEXOIbI
KonTtponpsHast pabora o Teme
90 "ArperaTHble COCTOSIHHSI BEIIECTBA bubmmorexa [JOK
P | B ' https://m.edsoo.ru/7dc2a739
®da30BbIC IEPEXOIBI
DneKTpu3aIys Tel U €€ MPOSBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buma bubmuoreka [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoHUKH, https://m.edsoo.ru/1laff445f
TURIIEKTPUKU U TIOTYTTPOBOTHUKU
DJIeMEHTapHBIN AJICKTPUICCKUN 3apsi/l.

92 3akoH coxp aAHCHHUS BJ'I:K I/IquKorI; " brbmmorexa [TOK

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

93 B3aumopeiictue 3apsioB. ToueuHbie bubmmoreka [JOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorexa [IOK

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

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

95 Onektpuueckoe none. Ero neiicteue Ha bubmmoreka [JOK

AIEKTPUUYECKUE 3aPsi/IbI

https://m.edsoo.ru/05c6bfal
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Hanpssk€HHOCTB IEKTPUYECKOTO TOJIA.
[TpoOHeIii 3apsia. JIuaum

bubnunoreka LIOK

96
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edso00.ru/3dac6957
OaHOPOIHOE ANEKTPUUYECKOE T10JIe
[TorennmanbHOCTH
97 JIEKTPOCTATUYECKOrO 1ouisl. PasHOCTH bubmmorexa LIOK
P ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAIIPSDKEHUE
ITorennumanbHas 3HEpTUs 3apsaa B
98 DIIEKT Ij)CTaTI/I‘IeCKOI\I/I) noJue I;_ISTGH na bubmmorexa LIOK
P ] t https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO TOJIS
CBs13b HANPSDKEHHOCTHU OIS U
99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa [JOK
P 5 A https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO T1OJIS
100 ITpuHuUI cyneprno3unun bubmmnoreka HOK
JJIEKTPUYECKUX T10JIEN https://m.edsoo.ru/Ocfe4a6e
bu6mmoteka IIOK
101 P
cHicHie saat https://m.edso0.ru/5a582263
102 ITone Toueunoro 3apsnaa. [Tone bubmuoreka [IOK
PABHOMEPHO 3apsKEHHON cepbl https://m.edso00.ru/b297b5c3
ITone paBHOMEPHO 3apsiKEHHOTO MO
103 00BEMy mapa. [Tome paBHOMEpHO bubmmorexa LIOK
Y HHape: PaBHONED https://m.edsoo.ru/f7a665ee
3apsKEeHHON OECKOHEYHOM TIOCKOCTH
104 [IpoBOgHMKY B 3JIEKTPOCTATUYECKOM bubmuoreka [JOK
roJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edso0o.ru/32405eab
JIMDINEKTPUKHY U ITOJIYIIPOBOJHUKY B bu6muoreka [JOK
105
ANEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
106 Konnencarop. D11eKTpOoEMKOCTh bubnmoreka [JOK

KOHJICHCATOpa. DIEKTPOEMKOCTh

https://m.edso00.ru/845b4f73
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IMJIOCKOI'0 KOHJACHCATOpa

[TapannenbHOE coeqUHEHHNE bubnmnoreka HOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnemoBareIbHOE COSTUHEHIE bubnunoreka LIOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKeHHOT0 KOHJIEHcaTopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBrKeHHE 3apsyKEHHON YacTULBI B bubnuoreka [IOK
OJHOPOJIHOM BJIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amay
113 O00011eHNe U CUCTEMAaTU3AIINS 3HAHUI bu6mmoteka IIOK
o Teme "DiekTpuueckoe mnoie" https://m.edso00.ru/5752603f
114 KonTponbhas pabora no teme bubmuoreka [IOK
"DnexTpudeckoe moie" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y ClOBUSA
115 CYIIECTBOBAHUS MOCTOSTHHOTO brbmmorexa [TOK
Y https://m.edsoo.ru/233311b5
ANEKTPUUECKOTO TOKA
but6mmorekxa [IOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEMnH. bubmuoreka [JOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COITPOTUBIICHHS
118 OJIHOPOJIHOTO ITPOBOJIHHUKA OT €r0 bubmuoreka [IOK

JUTMHBI U TIJIOIATH TTOTIEPEYHOTO
CEeueHUs

https://m.edsoo.ru/95fcdf51
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119 VY enpHO€ CONMPOTUBIICHHUE BEIIECTBA. bubnmoreka [JOK
Penrtenue 3amau https://m.edso00.ru/437f8300
120 ITocnenoBarenbHOE, MapajuIeIbHOE, bub6nmoreka [IOK
CMELIaHHOE COECMHEHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKHUX bubmmoreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 Pemenne sanas https://m.edso0.ru/3881b469
123 PaGota snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnunoreka LIOK
124 P
CHICHHE 33/t https://m.edso0.ru/6761bfOf
MOIIHOCTD JEKTPUUYECKOTO TOKA.
125 TernoBas MOIITHOCTE, BEIZIEIsIeMas Ha bubmorexa HOK
’ https://m.edso0.ru/99750a6f
pe3ucrope
bu6mmoreka IIOK
126 P
CHietme sajat https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubmuoreka [IOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa aJ1s TOJTHOM (3aMKHYTOM ) bubmuoreka [{OK
AIIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubnunorexa LIOK
129 P
CHIeHHe sajat https://m.edso0.ru/3580b679
bubnunorexa LIOK
1 M
30 OHMOCTE HCTOTHHKA TOKA https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 K
3 OPOTKOE 3aMBIKAHHE https://m.edso0.ru/546f5632
132 KoHnneHncaTop B 1enu mocTOSTHHOTO TOKa but6mmoreka [IOK
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https://m.edso00.ru/35368f3e

bu6nunorexa LIOK
133 P
clietHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
ANIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "l[locTostHHBIN bubnuorexa [IOK
ANEKTPUIECKUHN TOK" https://m.eds00.ru/744261b8
136 Pemenne 3agau mo Teme "IlocToSIHHBIN bubmuoreka [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O0o001eHre U cucTeMaTr3aIusa 3HaHUH
137 o Te;le "[TocTosTHHBIHI 3neKL; WYCCKUN bubmmorexa [JOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTtponpsHas pabora no Teme bu6mmoteka [JOK
"TTocTosIHHBIN AMEKTpUYECKUil TOK" https://m.eds00.ru/1885ddf1
DnekTpuueckas MpoBOAUMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
p . ’ p https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXIpPOBOIUMOCTh
DNEKTPUYECKH TOK B pacTBOpax U
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.eds00.ru/4b423491
®dapaznes 1S AIEKTPoIn3a
bubnmnorexa LIOK
141 i !
DAEKTPHICCHI TOK B rasax. [L1asma https://m.eds00.ru/92d92f76
142 DNEKTPUUECKUH TOK B BaKyyMe. bu6muoreka [JOK
BakyymHble mpu6opsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK
MOJIyIIPOBOJTHUKAX https://m.edso0o.ru/ab61c660
144 [TomympoBOTHUKOBBIE PUOOPHI bubmorexa [TOK

https://m.eds00.ru/83622200
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bubnunorexa LIOK

145 PusnHecKuit NPAKTHKYM https://m.edsoo.ru/5643ea56
. bu6nmorexa [IOK

146 PusmHecKuit NPAKTHEYM https://m.edsoo.ru/f6292f5f
N bu6nmmoreka [IOK

147 PH3UICCKUH NPAKTHKYM https://m.edso0.ru/6960b6ef
. bubnuoreka [{OK

148 Pu3UICCKUH NPAKTHKYM https://m.edsoo.ru/d1ea2402
. bubnnorexa [JOK

149 Pu3uHeCKHit IPAKTHEYM https://m.edsoo.ru/bcf53514
. bubnnorexa [JOK

150 Pu3uHeCKHit IPAKTHEYM https://m.edsoo.ru/0b34db84
. bubnuorexa [IOK

151 PHU3MICCKHH NPAKTHKYM https://m.edsoo.ru/b55b81al
. bubnuoreka [JOK

152 PH3MICCKHH NPAKTHKYM https://m.edsoo.ru/b83b1607
N bubnuoreka [{OK

153 PH3MICCKHH NPAKTHKYM https://m.edsoo.ru/4a04f4f7
. bubnuoreka [{OK

154 PH3HICCKUH NPAKTHKYM https://m.edsoo.ru/856fh28e
. bubmuoreka [{OK

155 PH3HYECKHH NPAKTHKYM https://m.edsoo.ru/e0fe7e07
. bubnuotexa [JOK

156 Pu3HeCKHit IPAKTHEYM https://m.edsoo.ru/2f2faa61
. bubnuotexa [JOK

157 PusHeCKHit IPAKTHEYM https://m.edsoo.ru/6b1a23b5
. bubnuotexa [JOK

158 PHU3NICCKUH NPAKTHKYM https://m.edsoo.ru/ec424377

159 du3ndecKuil TPaKTUKYM bubnuoreka [JOK
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https://m.edsoo.ru/2b179d98
bu6nunorexa LIOK

160 DuznuecKuil IPaKTUK
p ™ https://m.edso0.ru/64b6e901
PesepsuEblil ypok. O0001IIEHHE U
161 CI/ICTEMEITI/ISZP WS 3HAHUH 10 TEME bubmorexa LIOK
" u" https://m.edso00.ru/ed017d93
Kunematuka
PesepBueiil ypokx. O000mEHE U
162 CHCTIe)MaTmZp WSl 3HAHUH 110 TEME bubmorexa HIOK
1 https://m.edsoo.ru/3149956b
"Inaamuka"
PesepBueiil ypokx. O0001mEHNE U
163 CI/ICTIG):MaTI/I?,Zp WS 3HAHUM 110 TEME bubnnorexa [IOK
1 https://m.edsoo.ru/0f9752ac
"Cratuka TBEpa0TO TeNa"
PesepBurblii ypok. O00011I€HIE U
P P . bubnuoreka [{OK
164 cucTeMaTHu3aIns 3HaHUH 110 TeMe
https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUsl B MEXaHHUKe"
PesepBHriit ypok. O60011IeHNE U
165 CHUCTeMaTH3allvsl 3HaHUH 110 TeEMe bubmuoreka [{OK
"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON https://m.edsoo.ru/de148976
Teopun"
PesepsHbIil ypok. O000IIEHNE U
166 CI/ICTEMEITI/BZP W 3HAHUH 110 TEME bubmmorexa TIOK
" 3 " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TermmoBbIe MAITUHBI
Peseprubrit ypok. O6001eHNE U
167 CHCTEeMaTH3alMs 3HaHUH 110 TeMe but6mmorexa [IOK
"ArperaTHble COCTOSIHHSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexoas”
168 PesepBHbIil ypok. O0001ICHNE U bu6muoreka [IOK

CHCTEeMAaTH3alis 3HaHUH 110 TeEME

https://m.edsoo.ru/f2381c0c
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"DnexkTpuueckoe mnoie"

PesepBHbIil ypok. O0001ICHHE U
169 CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe
"TTocTosIHHBIN AMMEKTpUYECKUi TOK"

PesepBHbIil ypok. O0001ICHHE 1
170 cucTeMaTu3alus 3HaHui 1o teme "Toku
B pa3JIMYHBIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

bu6nmorexa [IOK
https://m.edsoo.ru/3cae6dal

bu6nmoreka [IOK
https://m.edsoo.ru/cc7681d4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
B3anMopeiicTBre MOCTOSTHHBIX
1 MarHuTOB U IIPOBOJTHUKOB C TOKOM 1 bubmorexa HOK
poBoA ) https://m.eds00.ru/487a8593
MarunutHoe nosue. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKITUH.
2 [Tpun pHn CyIepros3u Ifli] I\I;aFHI/ITHBIX 1 bubmmorexa [JOK
p “u yrep H . https://m.edsoo.ru/4clabcch
noJsiedl. JINHUU MarHuTHOW MHAYKIIMU
3 MarnuTHO€E noJjie TPOBOJHUKA C 1 bubmmorexa [JOK
ToKOM. OmBIT DpcTena https://m.edso0o.ru/d35d5262
4 Cunia Amriepa, e€ HampaBJICHUE U 1 bu6nmorexa LIOK
MOJYJIb https://m.eds00.ru/26d9c5ba
5 Pemenue 3aia4d nmo reme "MarautHoe 1 bubmmoteka IIOK
none" https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DNEeKTPOU3MEPUTETHLHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAyJb. JIBIOKEHUE 3apsSKEeHHON 1 bubmuoreka [IOK
YacTUIIBI B OJTHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
moJie
bubnunorexa LIOK
8 P 1
cHieHie sanat https://m.edsoo.ru/504e98c7
9 Pa6ota cuel Jlopeniia 1 bubmorexa [TOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pelerye 3anas https://m.eds00.ru/93617bd9
MarsuTHO€ 1oJjie B BEIIECTBE.
11 deppomMarHeTHKH, 1na H;- u bubmmorexa [JOK
PP > Hep https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OcCHOBHBIC CBOMCTBa
12 deppomarneTukos. [Ipumenenne bubmmorexa LIOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amad mo reme "MarautHoe bubnuoreka [{OK
none" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agay mo Teme "MarauTHoe bubnuoreka [{OK
nojue" https://m.edsoo.ru/41c4ae8a
SIBneHue 3NEeKTPOMArHuTHOM
15 WH, un. 11 Zp K BEKTOpa MarHUTHOM bubmorexa LOK
AYKIH. LIOTOR BEKTOP https://m.edsoo.ru/b3efaOcl
WHIYKIIUH
bubmmoteka IIOK
16 OAC nunyKiAn https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexkrpuyeckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B ABMXKYLIUXCS bubnuotexa [JOK
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
but6mmorekxa [IOK
20 Pemenme sanas https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
21 Hpasuo Jletina https://m.edsoo.ru/bbc22726
22 WNunykruBHocTs. KaTynika bubmuorexa [JOK
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HHAYKTHUBHOCTHU B LCTIU ITOCTOSAHHOI'O
TOKa

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

SAsnenue camounaykiuu. IC

bub6nmoreka [IOK

23
CaMOWHYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOT'O MOJIsl KATYLIKHU C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE 10Jie https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 P
CHICHAC sakad https://m.edso00.ru/88f69d2b
26 O60061eHre U cucTeMaTH3anus bubmmoreka [JOK
3HAHUM 1O Teme "DNeKTpoIuHaMHuKa" https://m.edso00.ru/76484025
97 KonTponbhas padota no teme bubnuoreka [IOK
"DnexTpoauHaMuxa" https://m.edso0o.ru/8ae09b98
KonebarenbHas cucrema. CBOOOIHBIC
28 koJsie0anus. ['apMoHHYECKHE bubmorexa [JOK
i https://m.edso00.ru/7c1db385
KoJieOaHMs
29 KunemaTtunueckoe u 1TMHaMHU4YeCKOE bubmmoteka IIOK
OIMCaHME KOJIeOATEIbHBIX IBUKCHHUHI https://m.edsoo.ru/87ce9498
DHepreTuveckoe onucanue. BeiBos
JTUHAMUYECKOTO OTTUCAHUS
30 rapMOHUYECKUX KOJICOaAHUM U3 UX bubmorexa [IOK
p https://m.edso00.ru/e3c99692
SHEPTreTUYECKOr0 U KHHEMAaTUYECKOTO
OMHCaHUs
but6mmorexa [IOK
31 A OaHui
MILTHTY 8 1 asa KoaeOanui https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoJeOaHUH.
39 [Tepuon ManmbIx cBOOOAHBIX bu6muoreka [JOK

KOJIEOAHUIT MAaTEMATUYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX

https://m.edso0.ru/e0399319
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KoJ1e0aHui NPYKUHHOTO MasiTHUKA

33 3aTyxatromue KojieOaHusl. bubnmnoreka HOK
BreinyxaeHnsie koebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOTIC0ANHS https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemntenue 3anau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koHpepeHus "Mexannueckue
36 K(f)J'IGGaHI/Ii([b BpM ;,IKaJn,HHX buGnuorexa [IOK
'}‘I https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O000111eHIE U CUCTEMATHU3ALIIS
37 3HAHUH 110 TeMe "MexaHndecKue Bubmiorexa HOK
| https://m.edsoo.ru/eb84182f
KoJe0aHus
DneKTpOMarHuTHBIE KOJICOaHusI. bubnnorexa [JOK
38 o
KonebartenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBsI3b aMIUTUTYIBI
39 3a I; : KOHJIEHCATOPa C aMILIUT 03;? Bubmiorexa ITOK
P a p YA https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUH B bubnuotexa [JOK
ueaIbHOM KoJe0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaroime 3IEKTPOMariUTHEIE
41 KOJ‘I}:éaHI/IIISII Brig peHHme Bubmorexa HOK
’ YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHMs
IIepemeHnHsb1l TOK. Pesucrop u
42 KOHIIEHCATOP B [IENU IIEPEMEHHOTO Bubmuorexa IOK
A pB I p https://m.eds00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIETIH bubmmoreka [JOK
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IIEPEMEHHOT'0 TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu

bub6nmoreka [IOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOoMHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE ¥ NEUCTBYIOIIEE buGnuorexa [IOK
e a yrot https://m.edsoo.ru/lcac6c4c
3HAYCHHE CHJIbI TOKA M HAIPSHKEHUS
46 Pe3onanc B 3IIEKTPUUECKOHN LIENTA buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CIHICHHE 3/t https://m.edsoo.ru/a16836a4
Wneanpublil Tpanchopmarop.
48 HILOHSBO CT;I; neq)e paqa Hp Bubmiorexa HOK
p a - epelt " https://m.edso0.ru/f97418ae
oTpeOIeHUE IICKTPUUECKOM SHEPTHH
DKOJIOTHYECKHE PUCKU TIPU
IIPOU3BOJCTBE DIIEKTPOIHEPTUH.
49 Kp JIBT il chonb30§aHI/mp bubmorexa LOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MMOBCEAHEBHON
KU3HA
bubmmoteka IIOK
50 P
CIICHHE 3/t https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 P
CIICHHE 3/t https://m.edsoo.ru/7cab59f8
O000I11IeHIE U CUCTEMATHU3ALIIS
52 3HAHUHU 110 TeME "DIEKTPOMATHUTHELIE Bubmuorexa ITOK
" P https://m.eds00.ru/401024a9
KOJIeOaHNs
53 MexaHW4eCcKue BOJIHBI. but6mmorekxa [IOK
XapakTepUCTUKU MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH but6mmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa bubmmorexa [JOK
Y. Adpaxtep K https://m.edso00.ru/138b6f09
Wndpa3syk u ynprpassyk. [llymoBoe bubmmoreka [JOK
56 N
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl https://m.eds00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanas https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBHIE BOJHBI. bubmmoreka [JOK
N3nydyenue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus AMEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana >1eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 37IEeKTPOMArHUTHBIX bubmorexa HOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHKE U OBITY
[TpuHIHITBI paTUOCBSI3U U
61 TeneBuAeHUs. Pagnonokanms. bu6mmoreka IIOK
DNEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpY>Karollen cpeibl
62 KonTponbHas padota no teme bubmmnoreka HOK
"Konebanus u BoJgHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOJMHEHHOTO bubmmoreka [JOK
pacnpoCTpaHEeHUs CBETA https://m.eds00.ru/f9566406
Pemenwue 3a1a4y Ha IprUMEHEHHE
64 3aKOHa MPSIMOJIMHEUHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacmpoCcTpaHEeHUs CBETa
65 OTtpaxenue ceta. [Lmockoe 3epkaio. bubnuotexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenominenue cBeta. AGCONIOTHBIN U bubnuoreka [JOK
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OTHOCHUTEJIbHBIN [TOKA3aTEIIb
npenomienus. [lonHoe BHyTpeHHEe
oTpaxkeHue. [IpenenpHbiii yroa
ITOJIHOTO BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3a1a4 Ha npuMEHEHUE

bu6nunorexa LIOK

67
SAKOHOB OTPAMCHHA 1 NPETOMICHHIA https://m.eds00.ru/49d830a9
cBeTa
Xop mydent B npusme. Jlucnepcus
. bubnuoreka [{OK
68 cBera. Cl0KHBIN cocTaB 0€eJIoro cBera.
https://m.edsoo.ru/d8elc3be
et
69 JInu3pl. @OKyCHOE PaCCTOSHUE U bubnuorexa [IOK
ONTHYECKas CUJIa JIUH3EI https://m.edso0.ru/60441359
70 [TocTpoenue n300paxxeHui B TUH3aX U bubmmoreka [JOK
HUX CHUCTEMaX. YBeJIMYeHUE JIMH3HI https://m.edsoo.ru/bb53b1d5
Pemrenue 3agad Ha mocTpoeHUE
71 1300 aXCHPJIIfI OJI aeTﬁmx c bubmorexa [JOK
P ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JIMH3
72 I'ma3 xak onTnyeckas CUCTEMa bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. ITpenennl
73 I I/IMeHI/IMOl(jTI/I FC(I))MJ;T NYECKOH bubmorexa [JOK
p p https://m.edsoo.ru/cd174a10
OITHKU
74 CkopocTb cBETa U METOJIBI €€ bubmuoreka [JOK
A3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Jlucnepcns caera https://m.edsoo.ru/lel6ccbe
76 Wutepdepennus ceera bubmmorexa LIOK

https://m.edso0.ru/5fc0c638
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KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77 HaOII0ICHUS MAKCUMYMOB H bubmorexa HOK
https://m.eds00.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterrte sazat https://m.edsocI)_.[ru/3061de2b
bubnuorexa [{OK
7 lpuvenenue unrephepentn https://m.edsoi_.[ru/668edb08
bubnnorexa [JOK
80 Jluparcii caera https://m.edsoc])_.[ru/12ed04b5
81 Judpakiuonnas pemeTka. Y cioBue bubmmoreka [JOK
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edsogru/d580411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubmmnoreka HOK
[Tonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Pemenne sanas https://m.edSO(I)_.[ru/056c8158
85 CBeToBBIE ABIICHUS B IPUPOJIE bubmmorexa LIOK
https://m.eds00.ru/0b36363d
86 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui 1Mo reme "OnTuka" https://m.edsoo0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [IOK
«OnTrka» https://m.edso0.ru/82315dd4
I'paHuUIBl TPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAVHAMUKU U TIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEILHOCTH
89 [TocTynatel cieruanbHOM TEOPUU bubmmoreka [JOK
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OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEeHHO-BpEMEHHOM
unTepBai. [IpeoGpazoBanus Jlopenua.
YcnoBue NpUYUHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameyIcHHE BpEMEHH B COKpAIlEHUE
JUTHHBI
01 DHEprusi ¥ UMIYJIbC PEISTUBUCTCKOM bubnnorexa [JOK
JaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPrUEH U
92 HMMITYJIbCOM PEISATUBUCTCKOM YaCTHIIBI bubmorexa [JOK
Y P Hel- https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBECHOE TEMIOBOE M3ITyYEHHUE bubmorexa HOK
v https://m.edso0.ru/f54035a5
bubnmorexa LIOK
o4 3axon cuettienms Buna https://m.edso0.ru/1c5ff752
95 I'unoreza M. I1nanka o KkBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEPrHs 1 HMIIYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnpiThr A. T bu6muoreka [JOK
CroneroBa. 3akoHbl hoTorpdexTa https://m.eds00.ru/8c68e5b9
YpaBHeHue DUHIITEHA 1T
98 dororddekra. "Kpachas rpanumna” bubmorexa I[JOK
- RP p https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Onwitel [1. H. bubmmoreka [JOK
JleOGeneBa https://m.edso0.ru/64b4f966
100 BonHOBBIE CBOMCTBA YaCTHIL bubmuorexa [{OK
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Bounsl ne bporna. [InuHa BoJiHbIL 1e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpofis i pasmepel o6navcm https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIMH IBHKYIICHCS YaCTUIIBI
102 KopnyckysipHO-BOJIHOBOM Iyaanu3m bubmorexa OK
PHYCKYAP Y https://m.edsoo.ru/8ccab62a
103 Judpaxius 3JeKTPOHOB HA bu6mmoteka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Cnenuduka H3MEpEeHHI B MUKPOMHUPE.
104 COO’I[IH:)bIHGHI/ISI He]zn e GJIéHH(?CTepr bubmorexa HOK
. pea https://m.edso0.ru/65783dec
Ieiizenbepra
bubnuoreka [{OK
105 Pemerme rpagueciix sanas https://m.edsoo.ru/e70195bd
N bubnuoreka [{OK
1 P
06 CUICHHC PaCHeTHRIX 3a/1a1 https://m.edsoo.ru/ee9b3182
KonTponbHas padboTa no temam:
107 "Ocuorl CTO", "KopnyckyispHo- bubmorexa [JOK
. S PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTu3M
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS
108 aroma. [InmanerapHas Mmojenb aTomMa bubmorexa [JOK
) P A https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 Hoctyxatst bopa https://m.edsoo.ru/404dfa9a
110 Buasl cnektpoB. CriekTp ypoBHEi bubmmoreka [JOK
JHEpPruu aToMa Boaopoza https://m.edsoo.ru/cf74blla
111 CrnoHTaHHOE Y BBIHYXJIEHHOE but6mmorekxa [IOK
U3JIy4CHHUE CBETa https://m.eds00.ru/f945d85¢c
112 Jlazep bubnuorexa [JOK
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113

Hyxnonnas monens siapa
I'eitzenOepra-MBanenko. 3apsg u
MaccoBoe Yucio aapa. U3oromsl.
PanuoakTuBHOCTH

https://m.edso0.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOILETO
u3ny4yeHus. Bnusnue
PallMOAaKTUBHOCTHU Ha KHUBbIE
opraHusMmsl. Jlozumerpus

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
S nepusbie peakuu. nepHnie
peakTopsl. [IpoGiemMs! yrpaBiseMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCEKThl Pa3BUTHUS
SIIEPHOM SHEPrETUKH

Meroasl peructpanuu u
HCCIIEA0BAHMS DJIEMEHTAPHBIX YaCTHLL.
@dyH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
[Ipencrasnenne o CtanaapTHOU
Mozenu. KBapk-rirooHHas Mozienb
aZIpOHOB

®usuka 3a npenenamu CTaHiapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTBo dusnueckoit
KapTUHBI MUPa

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bubnunorexa LIOK
https://m.edso0.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

118

OTaIbl Pa3sBUTHUA aCTPOHOMHHU.

bubnunoreka LIOK
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https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
0OBSICHEHUS IPUPOJIBI KOCMUYECKHIX

bub6nmoreka [IOK

119
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKHX https://m.eds00.ru/39c44028
HUCCIIEIOBAaHUN
CoBpeMeHHBIE OITHYECKUE
120 TEJIECKOIBI, PAAUOTEIIECKOIBI Bubmaorexa ITOK
die ’ https://m.edso0.ru/4877aale
BHeaTMoc(epHas aCTPOHOMUS
Bun 38é3nnoro Heba. Co3Be3nus,
121 SIpKHE 3BE3/IbI, IUIAHETHI, UX BUIUMOE buGnuorexa [IOK
p AbL ’ 8 https://m.edsoo.ru/aac588eb
IBIDKEHHUE
Comnneunas cuctema. ComHize.
122 CoHeuHas akTUBHOCTH. ICTOUYHUK buGnuorexa [IOK
o https://m.eds00.ru/22748eb4
sHepruu ConHIa U 3BE3NT
3BE3bI, UX OCHOBHBIE
123 XapakTepuUCTHKHU. Jlnarpamma brbmmorexa [JOK
| Parcrep . P . https://m.edso0.ru/42169944
CHEKTPAITBHBINA KJIACC — CBETUMOCTD
124 3Be3bI IIIaBHON IT0CIIEN0BATEILHOCTH bubnnorexa [JOK
A A https://m.edsoo.ru/b3cb766¢
BnyTtpenHnee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE TTPEICTABICHUS O bubnunorexa LIOK
MPOUCXO0XKAEHUH U 3BoronMK CoJHIa https://m.edsoo.ru/d09da494
" 3BE31. DTaIbl )KU3HH 3BE3]
Muneunsiii Ilyte — Hama 'anakTuka.
126 Tune! ramakTuk. YEpHEIE IBIPEI B Bubmuorexa IOK
- ep AR https://m.edsoo.ru/7cd10a0a
SJIpax TaJlaKTHK
127 Bcenennas. Pacmmpenue BeenenHoi. bubmuorexa [JOK

3akon Xa06mna. Teopust bonbuioro

https://m.edso0.ru/3dbdf0d2



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

B3phbIBA. PenukToBoe H3JIYUCHUC

128 MacmrabHas cTpykTrypa BeeneHHoii. bubmuorexa [IOK

MeraranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie npobieMbl acCTpOHOMUHT ]r?tl'/[lf)ssj?/l//lr?f:;szgroulléfﬁ d9ffe
130 Du3nYCCKH MPAKTHKYM ﬁ;i?;f:;igr?};%laef
131 DHU3UICCKUN IPAKTHKYM ]r?::;ij?lpllrf:;(;gg;:caegleg
132 duznyeckuil NpakTUKyM https://m.edso0.ru/c36658da
133 DU3MICCKUH IPAKTUKYM ]r?tltdssj?;/l::é(;ggliwb%m
134 Ou3HUECKUil MPaAKTHKYM ]r?tlfr?sj?/l//lr?qusigroulléd159d35
135 DusnyecKHil MPAKTHKYM ]:::[?sj?ll/llﬁfgsigr(z/}:ZSOZBbd
136 DusnyecKHil MPaKTHKYM Eg&?ﬁ;ﬁ;ﬁfﬁgwcm%
137 DusnyecKuil MPaKTHKYM E;i?;ﬁ:éiggimowla
138 mmcerit mpatiy gm0 azscses
139 PU3NYECKUN IPAKTUKYM E;I;?sj?ll/llr?qtgszgr(allfﬁmfb?)f
140 PU3NYECKUN IPAKTUKYM Efffiﬁ:éif%b7ac7s7
141 dusznUecKuil IPaKTUKYM broamorexa HOK

https://m.edso0.ru/63756¢47



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47

bubnunorexa LIOK

142 Dusiieckiit npakTHicyM https://m.edsoo.ru/eb916f82
. bu6nmorexa [IOK
143 Dusiieckiit npakTHicyM https://m.edsoo.ru/ec651eb8
. bu6nmmoreka [IOK
144 Dusirieckiit MpaKTHKYM https://m.edsoo.ru/c3dabe6e
. bubnuoreka [{OK
145 Pusirieckiit NpaKTHKYM https://m.edsoo0.ru/1072021e
O06001IeHNEe U CUCTEMATU3ALIHS
3HaHuil. Pone GU3MKK 1 aCTPOHOMUH B
146 9KOHOMHYECKOM, TEXHOJIOTHISCKOM, bubmorexa LIOK
. N https://m.edsoo.ru/ad6ddeed
COLIMATILHOU U 3THYECKOU chepax
NeATEIIbHOCTH YeJIOBEKa
O06o001meHre U CHCTEMaTH3aIIHs
147 3HaHui. Ponb 1 MecTo pu3nKu u bubnmnorexa [JOK
aCTPOHOMUU B COBPEMEHHOW HAyYHOH https://m.edso00.ru/18f19f7c
KapTUHE MHpa
O06001IeHNe U CUCTEMATU3 A
3HaHui. Ponb ¢u3nueckoil Teopuu B
OPMHPOBAHHH MPEIACTABICHUH O
148 $H§HQiKOﬁ Kaprle MHUPa, MECTO bubmmorexa [JOK
. https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MUpa B 00ILIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOEC
149 O06o001eHre U CHCTEMAaTH3aIIHS bubmuoreka [{OK
3HaHu# 1Mo teme "Kunemaruka' https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMATU3 AL bubmuoreka [{OK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O0001IeHrEe U CUCTEMAaTU3 AU but6mmoreka [IOK



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
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3HaHuit no reme "Jlunamuka"

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

O0001IeHrEe U cUCTEMaTU3 AU

N bu6nmorexa [IOK

152 3HaHuit no treme "CraTuka TBEpI0Tro https://m.edsoo.ru/3ccadg2e
Tena"
O0001IeHre U cUCTeEMaTU3 AU

153 3HaHUH 10 TeMe "3aKOHBI COXPaHECHHS ﬁg&?ﬁ;f;;grou/lgzw 4120
B MexaHuke"
O00011IeHIE U CUCTEMATHU3ALIUS BuGmorexa IOK

154 SHAHI 110 TeMe "OCHOBE! . " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KMHETUYECKON TEOPHH
O06001IeHNEe U CUCTEMATU3AIIHS

155 3HaHUi 1o TeMe "TepMoauHaMUKa. Egg?;;f;?ogﬁi% 7610
TemnoBbie MamyHEL"
O06o001meHre U CHCTEMaTH3aIIHS

156 3HaHU# Mo TeMe "ArperaTHbie bubnnorexa [JOK
COCTOSIHUS BemiecTBa. Pa3oBbie https://m.edso00.ru/1d36b5b1
nepexosr"
O06001IeHNe U CUCTEMATU3 A

157 3HAHUU 10 TeMe "DIeKTpUuIecKoe Egg?;;?:g;gﬁ};b fodefo
mose"
O06001IeHre U CUCTEMATU3 AT

158 3HaHui 1Mo Teme "IlocToSHHBIN EE&?E;?:J;ES%MS%%
ANEKTPUUYECKUHN TOK"
O06001IeHre U CUCTEMATU3 AT

159 3HaHUU 10 TeMe "TOKHU B pa3InUHBIX Eggj;ﬁfg;?ﬁg 4400772
cpenax"

160 O06o001eHre U CHCTEMAaTH3AIIHS bubnuoreka [JOK

3HaHui 1o TeMe "MarautHoe moie"

https://m.edsoo.ru/3b4c06ae



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae

PesepBHelil ypok. O000IICHHE 1

161 CUCTEMATH3AaNA 3HAHUH 110 TEME Bubmorexa LIOK
; B ! https://m.eds00.ru/053e2248
DneKTpoOMarHuTHas WHITYKITUS
PesepBusblil ypok. O000IIEHNE 1
162 CHCTEM&THBZEI/ISI 3HAHUU 110 TEME Bubmorexa LIOK
" " https://m.edsoo.ru/d6310bfd
Mexannueckue KojieOanus
PesepsHElil ypok. O0001IIEHNE U
163 CI/ICTEMaTm:p s 3HaHHfIHl 10 TEME Bubmorexa IIOK
H https://m.edsoo.ru/5e2bb83d
"JyeKTpOMarHuTHhIE KosieOanus"
PesepBHrlit ypok. O60011eH1E 1
164 CHCTEMAaTH3alMsl 3HaHUH 110 TeMe bubnuoreka [{OK
"MexaHu4ecKHe U AIEKTPOMarHuTHBIE https://m.edsoo.ru/96a7a2dd
BOJTHBI"
PesepBusblil ypok. O0001IIEHNE 1
165 CHCleMaTmZp s 3HAHUU 110 TEME Bubmaorexa IIOK
" " B https://m.edso0.ru/52ad1603
OnTuka
PesepsuEblil ypok. O000IIEHNE 1
P P . bubmuoreka [IOK
166 cUCTEMAaTH3allMs 3HAHUI IO TEME
https://m.edsoo.ru/5beclc65
"Ocuosbl CTO"
PesepBurlit ypok. O00011I€HIE U
167 CI/ICTEMaTI/ISE}l’p WS 3HAHUU 10 TEME Bubmiorexa [JOK
" B . " https://m.edsoo.ru/f7c59d38
KopmyckysipHO-BOTHOBOH JTyaJTi3M
PesepBHsblil ypok. O0001IIEHNE 1
168 CI/ICTIe)MaTI/I?,Zp W 3HAHUI 10 TEME Bubmorexa IIOK
" B " https://m.edso0.ru/1f511654
dusuka atoma
PesepBusblil ypok. O000IIEHNE U
P P N bubmuorexa [{OK
169 CHCTEMATH3alMs 3HaHUH 10 TEME

"®u3uKa aTOMHOTO SApa U

https://m.edso0.ru/905c5ce0
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3JIEMEHTapHbIX YacTull"

PesepBHbIil ypok. O6001IeHIE 1
170 cUcTeMaTu3alus 3HaHUM 0 TeMe

"OnemeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

bu6nmorexa [IOK
https://m.edsoo.ru/2bffb94c



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

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






