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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpOBHE CpelHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIbHOCTh U3yUYEHUS TEM U Pa3/eiioB
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 OOYYAIOLIUXCS CpEACTBAMU
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 HWHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW KaXKIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3KMKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOuero ooOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

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 mo ¢u3HMKe HE CKOBBIBACT TBOPUECKYIO HHUITUATUBY YUHUTEICH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHEU, OHOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUaJOB C 3aJaHHbIMH CBOWCTBaMH. M3yueHue
(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 (pu3HuKH Ha ypOBHE CpPEHETO 00IIEer0 00pa30BaHUs MOJIOKEH
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 KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3UKHU.

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 peannsanus NPeaIosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IPEAINOAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX M TEXHOJOTMUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS AJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cojiepKaHus TPOTpaMMbl TT0 PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 93TO CHCTEMa CAMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIEpPUMEHTAa,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs au6o B koHue 10 u 11 kmaccos, nubo0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yudeHus pazzaena (temsl). Ilpu stom monm pabotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. BriOop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOyYarOUIMMHUCS YMEHHUSIMUA MPOBOJUTH TMpPSAMbIE U KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ui pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a/ladyd C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO Y4eOHOTO Ipoliecca Kypc (U3HKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKHX ONBITOB, JIaDOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEPEYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpAaIui s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIIEYMBAETCS B pacyere



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 JaOOpATOPUH.

OCHOBHBIMHU HEJIIMU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

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

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

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

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUW U HAyYHBIX JJOKA3aTEIbCTB;

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
JanbHeeMy 00y4eHHUI0 B 9TOM HaIllPaBICHUH.

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  MEXaHUKY,  MOJEKYJSIpHYI0  (usuky,
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 CIIOCOOOB PpEIICHUS Pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, 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 PAa3BUTUS YMEHUW NPOEKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Dus3uka» Ha YpOBHE CpeaHEro oOIIero
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 kimacce — 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
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. Hay4Hnblii MeTOA MO3HAHUA IPUPO/IbI.

®duszrka — pyHIaMeHTalIbHas HayKa o npupojae. HayuHslid MeTo ] MO3HAHUA U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SBICHUH.

OKCIIepUMEHT W TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmrogenue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl  u3MmepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenmit  (pu3mdyeckux  BenuunH  (abconroTHas U
OTHOCHUTEJIbHAs).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TEJO, WJealbHAasl KUIKOCTb, HWACAIBHBIN Ta3, TOUECUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHUIIbl €r0 MPUMEHUMOCTU. Pu3nueckas
TEOPHUS.

Pons m mecto ¢usuku B GOpMHPOBAHUUA COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

MN3mepeHre cuibl TOKAa W HANPSHKEHUS B IEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHLHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udppoBoi nadbopartopueit mo ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JaTYUKOB.



Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMkKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1auu MEXaHUKHU.

Panuyc-BekTop MarepuarbHOW TOYKH, €r0 MPOEKIMH Ha OCU CHCTEMBI
KoopauHat. Tpaexropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJIbHOW TOYKHM, MX NIPOCKIHWH HA OCH CHUCTEMbI KOOpPIHMHAT.
CnoxeHue nepeMeIIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MTyTH MaTEPUATbLHON TOUKU OT BPEMEHHU U UX
rpaduKu.

CBobOonHOe mMmajeHue. YCKOpeHue cBOOOIHOrO majeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAHMHAT, CKOPOCTU H
YCKOPEHUSI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TPAPUKH.

KpuBosmHenHOE  nBMKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas M JUHEHHas ckopocTh. [lepmon m wactora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

TexHu4yeckrue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBH)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TIEpEeAayH,
CKOPOCTHBIE TIU(PTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUS KMHEMAaTHUYECKUX XapaKTepUCTHUK
JIBYDKCHUS.

CriocoObl ucClieI0BaHUs TBUKEHUN.

Nnnroctpanus npeesibHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUMN C UCTIOI30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HaGnrogenue aABMKeHUs Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpapnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUUA, CKOPOCTEW JBHKEHHUS OJHOTO W TOTO K€
TeJla B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydeHre HEpaBHOMEPHOTO ABUMKEHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.



N3mepeHne yCKOpeHHs MpU NPSIMOJUHERHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TTOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

W3mepenne  ycKOpeHUSI  CBOOOJHOTO nageHuss  (PEKOMEHJI0BaHO
WCITIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUN).

W3ydyenue [ABWKEHHUS Tena, OpoOIIeHHOTO ropu3zoHTanbHO. I[IpoBepka
TUIIOTE3Bl O TMPSMOM NPONMOPUUOHAIBHONW 3aBUCHMOCTH MEKIY OAJIbHOCTBIO
MoJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

W3ydeHne IBHKEHHUS Tella N0 OKPY>KHOCTH C MOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEepuoaa OOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.

[lepBbiii 3akoH Hprotona. MHeprumaneHble cucTtemsl oTcyéTa. [IpmHOHN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCU€Ta (OMpeENETIeHUE,
IPUMEDHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy CuJl.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA [U1s1 MaTEpUATIbHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PABUTALIMOHHON W
WHEPTHON MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOTO MaJieHUSI OT BBICOTHI
HAaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduyueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBuKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Ttpenue. Cuila TPEHHSI CKOJBXKEHUS M Cuja TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Tela B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKEHHS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IMOALINITHUKM,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBuKeHUs Tell B UHEPUUAIbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.



CpaBHEHHE  pABHOJEWCTBYIOIEH  NPHUIOKEHHBIX K TEIy CHI C
MIPOM3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHNUE B MHEPLIMATIbHOW CUCTEME OTCYETA.

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepeHne Macc o B3aUMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

N3mepenne paBHOJAEHCTBYIONIEH CUJI TP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMCHHM JBWIKEHHUS Opycka II0
HAKJIOHHOM IUIOCKOCTHU HA 33JJaHHOE PACCTOSIHUE OT €r0 MacCCHhl.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasIie, OT ux aedopMariui.

N3ydyeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
NErKuii OJIOK.

N3mepenne koddduimenta TpeHHsl MO BEJIWYUHE YriIoBoro koddduimenra
3aBucUMOCTH Frp(N).

UccnenoBanue ABuX)eHUsI OpycKa MO HAKJIOHHOM TJIOCKOCTH C NIEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydeHune nBMKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpHoe Tenmo. IlocrymarenbHoe W BpalaTeIbHOE JIBHOKCHHUE
TBEPAOTO Tena. MOMEHT CHJIbl OTHOCUTENIBHO OcH BpamieHus. I[lnedo cuiebl.
CrioxkeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VY cioBusl paBHOBECHUS TBEPAOTO TEJIA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

Y cIi10BUSsL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanue yclIOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CHJT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAJAb OTIOPHI.

Tema 4. 3axonvl coxpaneHus 6 mexaHuxe.



NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

HMMmysibC CHITBI M N3MEHEHHE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

MoMeHT umnynbca MaTepuallbHOW TOYKM. [IpencraBiieHne O COXpaHEHHH
MOMEHTA UMITYJIbCAa B IEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
pecTaBlIeHUE PadOThI CHIIBI.

MoUTHOCTb CHUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOYKH.

[loreHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHnumanpHas >HEprus.
[ToreHuunanbHast 3HEprUs ynpyro jaepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrus Tela B OJHOPOJHOM IpaBUTAMOHHOM mose. [loreHmumaneHas sHeprus
TeJaa B TPABUTALIMOHHOM TOJIE€ OJHOPOJHOTO IIapa (BHYTpH M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu 1 MICAIBHOM >KUIKOCTH KAaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UrypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE BHXKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPILICHNUU PabOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHLHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Mpu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepeHne nMmyiibea Teia o TOpMO3HOMY IMYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU SJICKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUH.



M3mepeHne KHHETUYECKOM YHEPTUH TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS NMOTEHUUATbHON HEPTUU TPYKUHBI C PaOOTON CHIIBI
TpPEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHS TPHU JIBIDKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyaspHas pu3uka 1 TepMOAUHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUll.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
onbiTHOe oOocHOBanue. Juddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JIBW)KCHUSI W B3aMMOJICHCTBUSI YACTHI[ BeElIeCTBA. MoOJENM CTPOEHHS Tas3o0B,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX
Mozeneil. Macca u  pasMepbl Mosekyn (atomoB). KonuuecTBO BelmiecTBa.
[TocTostHHas ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenscust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
rasza IBHKYTCSl XaOTHYECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omporneccsl B
UJCabHOM Ta3e C [OCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy [JaBJICHHEM U  CPEIHEM KUHETHYECKOW  JHEprueu
NOCTYNaTEeIbHOTO0 TEMJIOBOTO ABMXKEHHUS MOJIEKYJl MJI€albHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TE€OpUU UACAIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU DHEPTUEN MTOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHIL.

TexHuuecknue yCTpOWCTBA W TEXHOJOTHYECKHE MPOLECCHI: TEPMOMETD,
0apoMeTp, Moly4eHre HaHOMAaTEePHAJIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Jubdy3ust sKuIKOCTEH.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTauIn4eCKUX PEMIETOK.

Habmronenue u ncciae1oBaHUE U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



HccenenoBanne 1mponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXKTY TOPSYE U XOJIOAHOU BOJOMA.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
1udpoBoii 1adopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T/]) cucrema. 3amaHuvie BHEUIHUX YCIOBUH IS
TEPMOJMHAMHYECKON CUCTEMBI. BHellIHNE 1 BHyTpeHHUE nmapaMeTpsl. [lapamerpsr
TEPMOJAMHAMUYECKON CHUCTEMBI KaK CPEIHHUE 3HAYCHHUsI BEIWYWH, ONMMCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hawano tepmoauHaMmuku. (CaMOIpPOM3BOJIBHASL — pelaKCalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopens wnaeambHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPAaBHEHMM:
ypaBHeHHe MenaeneeBa—KianeipoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPUMEHMMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAlUs YaCcTHL, BBICOKHE
TEeMIIEpaTyphl. BelpakeHue Uit BHYTPEHHEH DHEPIrUU OAHOATOMHOI'O UIEaIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Beruncienne paboTel o rpaguky
npouecca Ha pV-nuarpamme.

Temonepenaya  kak  cnoco0  W3MEHEHUsS  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3 coBepuieHuss paborel.  KonBekuus,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KomnuectBo Ttemnorel. Tenno€éMKoOcTh Tena. YHaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Maitepa. YaenpHas TEIUIOTa CrOpPaHUs
tornuBa. Pacu€r KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aauabaTHOM TIpoIiecce.

[lepBblli 3aKOH TepMOAMHAMMKH. BHyTpeHHsAss odHeprus. KommuecTtso
TEIJIOTBI W paboTa Kak  Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: Yepes
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMBI ITPOXOIUT
eMHCTBEHHAas aguadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IEpeaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MIPOIIECCOB.

[Tpunnumnel aecTBus TerioBbix MamuH. KII/I.



Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACTHEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrateineil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHED, AU3ENbHBIA U KapOIOpaTOpPHBIM JBUTraTENM, TNapoBas TypOUHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJ0B C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTHUHU.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHUH.

Bo3nymiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CriocoObl M3BMEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanue anquabaTHOTO MpoIiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOTO MpoIecca.

N3ydeHne B3aMMOCBSA3M HHEPTHUM MEKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIEPATypPhl KUTICHUS KUTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KkoHjaeHcalusg. McmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllieHHble W HEHAcChIIEHHbIE mapbl. KayecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH M JAaBJICHUS HACBIIICHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctayuioB. [lmaBienne W KpucTtauzalus. YJelbHas TEIioTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nepopmariuii.

TemnnoBoe pacuimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimupenrue. AHTapMOHHU3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIUIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUn B (Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEII0BOTO OagaHca.



[ToBepxHocTHOE HaTskeHHE. Kord(uUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TernmoBoe pacmMpeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauuBaHue.

Kanumisipabie aBiIeHUS.

Mopnenu HEHBIOTOHOBCKOW KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa W OILIEHKAa MacChl MapoB B
ITIOMEIIECHUH.

N3mepenue ko3¢ duiieHTa MOBEpXHOCTHOTO HATSHKEHUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma OT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. DaekTpoauHamMuKa.

Tema 1. dnexmpuueckoe noie.

ONeKTpu3aluss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOHHUKHU.
OneMeHTapHbId 3JIEKTPUYECKU 3apsii. 3aKOH COXPAaHEHHUs AIIEKTPUYECKOIro
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KyrnoHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKUE 3apsiibl.

Hampsox€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluawum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.



[IoTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTIO IONA. Pa3HOCTH MOTEHIMANIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snekTpocrarnyeckoro noiid. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tome Toweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JUHUNA HanpsOKEHHOCTH DJTHX TMOJEH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JvanexTpuku B DIEKTPOCTATUYECKOM  TIOJIE. Jlusnexktpruyeckas
IIPOHULIAEMOCTbH BEILIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE coennHEHNE KOHIEeHCAaTOPOB. [locnenoBarensHOe coequHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrKeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHu4YecKrue yYCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHCaTOphl, renepaTtop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ IBYX 3apsIKEHHBIX IUIACTHUH.

Monens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEMUCTBHE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEHCaTopa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

OneHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apPsHDKEHHOTO KOHICHCATOpa B YHEPTHUIO
U3JIy4EHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.



Pacnipenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanune pa3psna KOHJICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOSIHHBIN TOK.

YcioBust CymieCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hammpsokenue U u DJ1C &.

3akod OMa /i1 ydacTKa [EIu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCHUMOCTh CONIPOTHBJIEHUS
OJHOPOJHOTO TPOBOJHMKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY 1esibHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota anexrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIAEISEMas Ha
pes3ucrope.

OJIC m BHYTpEHHEE CONPOTHUBJIIEHWE HWCTOYHMKA TOKa. 3akoH Oma g
MOJTHOM  (3aMKHYTOM) DJJIGKTPHYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonpgeHcarop B 11ernu noCTOSSHHOTO TOKA.

TexHH4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

W3mepeHne CUiTbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HANPSHKEHUS U1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUS TTPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe n3mepenne DJIC. KopoTkoe 3ampikaHNe TalbBaHUYECKOTO dJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crioco6bl coemnHeHust UICTOYHUKOB Toka, JJ1C GaTtapeii.

HccnenoBanne pa3HOCTH MOTEHUIMAIOB MEXKY IMOJIOCAMU MCTOYHHMKA TOKa
OT CHUJIbI TOKA B LCTIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.



HccnenoBanve 3aBUCHUMOCTH CWJIbI TOKAa OT HANpPsDKEHHS JUIA  JIAMIIbI
HaKaJIMBaHUS.

VYBenuueHue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd J/]C raapBaHUYECKOrO 3JIEMEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

OnekTpuyeckas NPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JEKTPOHHAS
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAs IIPOBOJAUMOCTH
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEIH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papanes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXa.

CpaBHeEHME MPOBOAMMOCTH METAJIJIOB U MTOJIYITPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaGmronenue amextposusa.

N3mepeHnune 3apsaa OJTHOBAIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBIIEHUS — TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTHKYM.



Crioco0bl n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEIbHBIEC TIOTPEITHOCTH U3MEPEHUN (PU3NUYECKUX BETUUHH.
OneHka rpa”ui] NOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazjenax «YUYEHHYECKHH  IKCIEPUMEHT,
7abopaTopHbIE pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpadu U TEXHOIOTHH.

MesicnpeOmemmnvle noHAmMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAY4YHbIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENIHOCTH U3MEPEHH, U3MEPUTEIbHBIE MPUOOPHI, UPPOBas 1ad0OpaTOPHs.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JIuHelHas QyHKIMS,
napaboiia, runep0osna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIIMU HA OCH KOOPJAUHAT, CJI0KEHHE BEKTOPOB.

buonozua: mexanuueckoe ABUKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3auusg OHOOPraHMYEeCKOro TOIUIMBAa Uil BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAIMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEN U Ira3oB, )KUJAKHE KPUCTAIUIbI, dJEKTPUUECKHE
CBOICTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTATHUYECKHE KOHCTPYKLUU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET M APYrHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
NOJIy4YEHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JTAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aIbBAHUKA.



11 KIIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3aumoieiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHUTHBIX TOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarauTHoe 1oJie IpPOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruuTtHoe nose B BeuiectBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKHU.

TexHn4eckre yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: NPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptiHa  7uHHMA  WHAYKOMM ~ MarHATHOTO — TOJSL  [OJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptrnHa nuHUN MarHuTHOM MHIYKIIMU TOJIS IJTMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmojeiicTBuEe JBYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cumnbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBuxkeHus my4yka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanue AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHnne 3aBUCUMOCTH CUJIBI AMIIepa OT CHUJIbI TOKA.

OmnpeneneHne MarHUTHOW UHIYKITUU HA OCHOBE M3MEPEHUs CUIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne ANEKTpOMArHUTHOM HMHAYKOMU. IlOTOK BEKTOpa MarHUTHOM
uaaykuuu. OJIC wHAyKuMu. 3aKOH 3JIEKTpOMarHUTHOW uHAyKiuu Dapanes.
Buxpeoe anexkrpuueckoe noie. Toku Dyko.

OJIC wmHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.



[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTyllika HMHAYKTUBHOCTHM B LENH TOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
Meyb, COJICHOU/, 3allIUTa OT JIEKTPU3ALUU T MPU ABUKEHUU B MArHUTHOM T10JIE
3emiu.

Jemoncmpayuu.

HaOGmronenue siBjieHUs 3JIeKTPOMArHUTHOM MHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHATHOTO MOTOKA.

[IpaBuo Jlenua.

[Tamenre MarauTa B aTlOMUHHAEBOM (MEIHOMN) TpyOe.

SIBneHre CaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/1C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

OmnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MoJIesu IEKTPOMArHuTHOTO FeHepaTopa.

Pa3nen 5. KosieOaHUsI U BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarennHas cucrema. CBOOOAHEIC KOJICOAHUS.

[Mapmonunueckue kosnedanus. Kunemarnueckoe M TUHAMUYECKOE OIMMCAHUE.
DHepreTuyeckoe OmMcaHue (3aKOH COXpAaHCHHUS MEXaHWYECKOW »Hepruu). BriBos
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTHUECKOTo U
KHHEMAaTHYECKOTO OIMCAHMS.

Ammuintyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u yacrora koneOanuit. [lepmonm Maybix CBOOOJHBIX KoJieOaHUM
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOQHUS.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.



Hemoncmpauyuu.

3anuck K0e0aTeTbHOTO ABMKCHHUS.

Habmroienue He3aBUCMMOCTH MEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxarmux KoiaeO0aHuii U 3aBUCUMOCTH Miepruoja CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne koyie0aHWM TIpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUU MPU KoJIeOaHUIX rpy3a Ha MPYKUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO U NIPYKHUHHOIO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0JI€ KoJeOaHUl Ha yIpyroM MOJBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanue BIHYKICHHBIX KOJIEOaHU.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbubiit kKOHTYp. CBOOOAHBIE AIEKTPOMATHUTHBIC KOJEOAHUS B
ujcabHOM KosiebaTenbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHCATOpa C aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHus. BeinyxneHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKCHHS TMPU Pa3IMYHON (dopme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHyconanbHbIi NEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemada W TOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PHUCKKM TMpU MPOU3BOJACTBE dJeKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Hemoncmpauuu.



CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BeIHyXIeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, KaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LEMU NEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpOoHCTBO M IPHUHIIKI IEUCTBHS TpaHc(opmaTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuit skcnepumenm, nadopamopmnsie padomul, npaKmuKym.

N3yuenne Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabnroieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHenus. llomepeunsie u
IIPOJOJIBHBIE BOJHBL. llepron, CKOpOCTh pACHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoilicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, MpeloMieHHe, UHTephEepeHUus U
nudpakims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolCcTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUE,
noJisipu3aius, uHTepdepeHuns u qudpakums.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHruecKue YCTPONCTBA M MNPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIeBU30p, aHTeHHa, Teraedon, CBY-neus,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpayuu.

OOpa3zoBaHue U paclpoOCTPaHEHNE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.



KoneGmromeecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, RpAKMUKYM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenne n3oOpaxkeHui B
10cKkoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTeNb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETAa M COOTHOIIECHUE JUIMH BOJH IPHU NEPEXOJe MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€JI0ro CBETa.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MoJIHOr0 BHYTPEHHETO
OTPaKEHUSI.

ColOuparomue # pacceuBaromue JuH3bL. ToHkas JuH3a. DoOKycHOe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EepUYECKON JIMH3bI OT €€ Te€OMETPUU U OTHOCHTEIHLHOTO
MTOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoj Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.



BonnoBas ontuka. WuTepdepennusi cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB. [IpuMepsl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuuoHHas pemeérka. YcloBue HaOMIOACHUS
[JIABHBIX ~MAKCUMyMOB TIpU  [aJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TG PAKIIMOHHYIO PEHIETKY.

[Tonspuzamus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkiInOHHAs peréTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

Habnrogenue noJHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKOMApaIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONa.

HaOmronenune natepdepeHinu cBera.

HabGnrogenue 1BETOB TOHKUX IJIEHOK.

Hab6monenue nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6mronenune nudpakilmoOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

W3mepenne nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BemiecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tomyuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tonyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TelnecKOMMYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TOISIPU3AITIN CBETA.

M3y4yeHue noysipu3anyy cBeTa, OTPAXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenne naTepdepeHInm 1a3epHoro U3IyuyeHus Ha IByX LIEJIsX.

HaGmronenue aucnepcum.



Hab6nronenue u uccnenoBanue AUPPaKImOHHOTO CIIEKTPA.

N3mepenue IHbI CBETOBOU BOJIHBI.

[ToydyeHue crnekTpa U3Iy4eHUs] CBETOAMOJA MPU MOMOUIM AU(PPaKIUOHHOM
PEIIETKMU.

Pa3nen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIHLHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUAIBHOW T€OPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBasl.  [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOS.

TexHuyecknue yCTpoOHCTBA M TEXHOJOTHYECKHUE MPOLECCH: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCEpPUMEHT, JTabOpaTOPHBIE PAOOTHI, IPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX dacTIl (IO
dboTorpadusiM TPEKOB 3apsXKEHHBIX YACTUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCHOE TEIIOBOE M3JIydeHHUE (M3JIyuyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemienust Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. OnbiTel A. I'. CronetoBa. 3akonbl poToddpdekra. YpaBHeHHE
Oitamreiina s potodddexra. «Kpacnas rpanuiay gpotodrddekra.

JlaBnenre cBera (B YAaCTHOCTHM, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlrytro moBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBbIE cBOMCTBa yacTul. Bonnel ne bpoia. lnvHa BosHb! 1e bpoins u
pasMepbl 00JacTH JIOKaIM3aluu JABWXKYylIeWcs vactuubl. KopmyckymnsipHo-
BOJTHOBOM Ayanu3M. J{udpakius 3JeKTpOHOB Ha KpHUCTaIax.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.



HccnenoBaHre  3aBUCUMOCTH — CONPOTHBIICHHS  NOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

Ceroauo.

Conneunas Oatapes.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

Hccnenosanue poropesucropa.

N3mepenne noctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSKEHUS.

Tema 2. Qusuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTPOEHUS aTtoMma. IlnaHerapHas Mozenb aToma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bune! ciektpoB. CriekTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4ueHHe cBeta. Jlasep.

TexHu4yecKkre yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopna.

HabGnronenue JInHeHyaThIX CIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JIMHBI BOJHBI J1a3€PHOTO U3ITYYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

Habronenue nuHeyaToro CekTpa.

HccenenoBanne CriekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U M3MEpPEHUE
nocrosiHHoM Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 31EMEHMAPHBLIX YACMUY,.

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. DJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacran. ['amma-n3nydyeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE HM30TOIBI B IPUPOJE.
CBoiicTBa MOHU3HUPYIOLIErO W3JIy4eHUs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Anepurie peakuuu. [lenenue u cuntes saep. SAnepueie peaktopsl. [Ipobraemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AIEPHOU IHEPIETUKHU.

MeTonbl perucTpali U UCCIeJOBaHUS AIEMEHTAPHbBIX YaCTHII.



OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CrannapTHoi Mozenu. KBapKk-TJIFOOHHAs MOJENb aIpOHOB.

®usuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPIUsl.

EnuHcTBO Qusnueckoil KapTUHBI MHpA.

TexHn4eCKre yCTPOWCTBA U TEXHOJIOTHUYECKHE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAsl ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3y4yenune noromeHus 0eTa-4acTrIl aTFOMIUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHUH. [IprMEHUMOCTh 3aKOHOB (U3MKK JUIsi OOBSICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoOHOMUYECKHX HcchaenoBaHUd. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IIAHETHI, UX BUIUMOE
JBI>KCHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEACTABIEHUS O MPOUCXOXKACHUU U 3BoonMK CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyts — nama T'amaktuka. Ilonoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B SApAX
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHO0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX TPWJIOKCHUH JJIs ONpeIeNIeHUs MOJ0KEHUSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3ILI.



HaGmronenuss B Tteneckon JlyHbI, IUIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOILJICHUM.

Pu3nyecKuil MPaKTUKYM.

Crioco0b! n3MepeHust PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1eHKa rpaHuI] HOTPEUTHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3NYeCKUX BEIMYUH, NPOBEpPKA MPEAJOKEHHBIX TMNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax  «YUYECHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o0maroniee NOBTOPEHUE.

O0o061ieHne U cucTeMaTH3alus CoAep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoauHamMuKkay», «Konebanus
U BOJHBD», «OCHOBBI CIENHAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKIY.

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUUYECKOH c(hepax AesaTeIbHOCTH YelI0BeKa, Pojib U MECTO (PU3UKHU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUpPA, 3HAYCHHUE ONMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHYECKOW  (DyHKIMIA
(bu3nueckoil Teopuu, poiib GU3HNIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHMA
0 (u3mueckol KapTUHE MHUPA, MECTO (PU3NYECKON KapTHHBI MHpa B 00ILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLIE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYILECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: ABJICHHUE, HAay4yHbId (DAaKT, rumotesa, (pu3MUecKas BEIUYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, ITUppOoBast 1adopaTopusl.

Mamemamuka: pEWICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3yeMEHTApHBIX (QYyHKUUNA. [Ipu3Haku mNOMOOMSI TPEYTrOJbHHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B XUBOM Mpupojae, KoseOaTelbHbIe
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAIOUIEM  CPEnbL,



yIbTPa3ByKOBasl JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBINA
aHaJIn3.

I'eocpagpua: marHuTHbE TIONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTtop MEPEMEHHOr0 TOKA, MHIYKIUOHHAs IEYb,
JVHUM 3JIEKTpoIepeaay, dJIEKTPOABUTaTENb, palap, pPaIuoONpUEMHUK, TEJIEBU30D,
anTeHHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, ICpHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIIET'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOro mnpeamera «Dusukar
JOJKHBI OTpakaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIIMXcsi PyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAalM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSM POCCUHUCKOrO OOIIECTBAa, PAaCUIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEeaIv3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIpPaXJAHCKOW  MO3MIMH  OOy4YarlolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTb BECTU COBMECTHYIO AESATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOmecTBa, yd4YacTBOBaTh B CaMOYIpPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCWCTBOBaTH C COLMAIBHBIMU  HWHCTUTYTAMHU B
COOTBETCTBHUHM C UX (DYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOM U BOJIOHTEPCKOU IESITEIBHOCTH.



NATPUOTHYECKOT0 BOCIIUTAHUS:

e chopmMupoBaHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpuoOTU3MA;

e IIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTbH OIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM
YHCIIE B IEATEILHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOWYMBOIO OYIYILETO.

ICTETHYECKOT0 BOCTIMTAHMS:

e DOCTETUYECKOE OTHOIICHHWE K MHPY, BKJIKOYAsA OCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOT0 BOCIIUTAHMS:

e HHTEPEC K pa3iMuHbIM cepaM mpodhecCUOHATBHON JIEATEIbHOCTH, B TOM
YUCli€ CBSI3aHHBIM C (UBUMKOM U TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oyayiel npodeccuu U peain30BbIBaTH COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

e TOTOBHOCTb MU CHOCOOHOCTH K OOpa3oBaHUIO U CaMOOOpPA30BAHUIO B
o0JsiacTu PU3UKK HA MPOTSIKEHUU BCEH KUZHMU.

IKOJIOTHYECKOT0 BOCIIUTAHMS:

e Cc(hopMUPOBAHHOCTH KOJIOTHUECKOW KYJIBTYPhl, OCO3HAHUE TI00aTBHOTO
XapakTepa KOJOTUUECKHUX MPOOIeMm;

e TUIAHUPOBAHUE W OCYLIECCTBJICHHUE JICCTBUI B OKPYXKAIOIIECH cpelne Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

e pACIIMPEHHE ONbITA AEATEIBHOCTA SKOJOTMYECKOM HAIpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3MKeE.

HEHHOCTH HAYYHOT0 MO3HAHMS:

e chOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

e OCO3HAaHUE I[IEHHOCTHM HAYYHOH JEATEIIbHOCTH, TOTOBHOCTH B MpOlLiEecce
U3ydeHUsT (PU3UKH OCYIIECTBISATh MPOEKTHYIO M HCCIIEI0BATEIHCKYIO
NeATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHUS
ba3zoBble jornueckue aAefcTBu:



CaMOCTOSITENNbHO  (OPMYNIMPOBATh M aKTyaJU3UpOBaTh  MpoOJemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU NEITENbHOCTH, 3a1aBaTh NApaMETpPbl U KPUTEPUU HX
JNOCTHKEHHSI,

BBIBIAITH 3aKOHOMEPHOCTM M IPOTHUBOPEYMsST B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUAX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pe3yIbTaTOB LIEJISAM, OLIEHUBATH PUCKH ITOCIIEICTBUM EATEIBHOCTH;
KOOPAMHUPOBATh U BBIMOJHATH pabOTy B  YCIOBHSIX pPEaJbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIAJCTh HAYIHOW TEPMUHOJIOTHEH, KITFOUEBBIMU TMOHATUSIMH U METOJAaMHU
(bu3NYEeCcKOil HayKH;

BJIQJIETh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESATEIIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIIeHUs 3aJad  (hU3HMUEeCcKOro
COJIEpKaHUsl, MPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSITEILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluU, MPEeoOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallusIX, B TOM YHCJIe MPU CO3JIaHUM Y4YEOHBIX MPOEKTOB B 00JIaCTH
busuKy;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBSI3W M aKTyadW3WpOBaTh 3aaady,
BBIIBUTATh THUINOTE3y €€ pemieHus, HaXOAWTh apryMEHThI  JUIs
JTIOKA3aTelIbCTBa CBOMX YTBEPIKICHUM, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBaTh TMOJYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aayll B 00pa30BaTEIHHOU
NEeSATEeTLHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTUYECKYIO 00JacTh
KHU3HECSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.



Pabora ¢ undopmanmeii:

BJIa/IeTh HaBBIKAMHU MOJIyuyeHUs MH(pOpManuu (HU3HMUECKOTO COAEp KaHUA
U3 UCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSITEIBHO OCYIIECTBISATH MOUCK,
aHaIN3, CHCTEMATH3alMI0O M HHTEPIPEeTaluio WHGOPMAIMU Pa3IHIHBIX
BUOB U (OPM IPEICTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONB30BaTh CpEACTBa HH(POPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B  pPEUICHUMH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U
OpPTraHU3aIMOHHBIX 3a7ad C CcOOJIoeHueM TpeOOBaHUI 3PrOHOMUKH,
TEXHUKHA O€30MacCHOCTH, TUTHEHBI, pPecypcocOepekeHusi, MPaBOBBIX U
THYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax c
yu4€TOM Ha3HayeHWsT WHGOpMaluMU M ILEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aI1H.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

OCYLIECTBJISATh OOIEHHE Ha Yypokax (U3MKA M BO BHEYPOUYHOU
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud H CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IpPEUMyINEeCTBA  KOMaHIHOM MU
WHUBUyaIbHON PabOTHI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEUCTBUMN, paCTIPEACIIATh POJIH C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaXKJOT0 y4YaCTHMKAa KOMAaHJbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLEHUBATh HUAEH C MO3ULUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IMYHBIX
CUTyallUsiX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObIThb
WHULIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



CaMOCTOATENILHO  OCYIIECTBISATH IMO3HABATEIIbHYIO JCSATEIHHOCTh B
obnmacTh GU3NKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTAaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IJIaH PEIICHUS PacUETHBIX U Ka4eCTBEHHBIX
3a/a4, TJIaH BBITIOJHEHUS MPAKTUYCCKOW pabOThl ¢ yU4ETOM HMMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATMIOYTCHU;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacmidpsATh paMKH  yd4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHHUC;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

crioco0CcTBOBaTh (hOPMHUPOBAHUIO W TMPOSBICHUIO 3PYAUIIMA B 00JaCTH
(U3UKH, TMOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENIbHBIM U KYJIbTYPHBIN
YPOBCHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbINA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUSIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEIISIM;

BJIaJIeTh HaBBIKAMHM II03HABATCIBHOM peduieKcuM KaK OCO3HaHUS
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJILTATOB U
OCHOBAHUII;

HCIIOJB30BaTh MPUEMBI pedIIeKCUU I OIEHKH CUTyalluh, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKA W CBOCBPEMEHHO IPUHUMATh PEIICHUS IO HX
CHUYKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHMMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESTCIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUITUOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI T10
bu3uKe I ypOBHA CpeaHEero ooOmero o0pa3oBaHUA Yy OOYy4aromuxcs

COBEPIIICHCTBYETCS OMOITMOHAIIbHBIN WHTEJUICKT, TIPEAMOJIaT AFO I
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWS,  BKJIIOYAIONMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM
AIMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpPETyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aManTHPOBATBCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM WM TIPOSBIIATH THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKJIIOUYAIOLIECH CTPEMIJICHUE K JIOCTHXKCHUIO LIEIN
Y yCIIEXY, ONTUMU3M, NHUIIUATUBHOCTh, YMEHHUE JEHUCTBOBATH, UCXOAS U3
CBOMX BO3MOXXHOCTEH;

SMIIATHH, BKIIOYAIONIEH CIHOCOOHOCTh IOHHMMAaTh SMOIMOHAJIBHOE
COCTOSIHUE JPYTUX, YUYUTBIBaTh €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKHUBAHMUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOILICHHUS C JPYTUMH JIIOJAbMHU, 3a00TUTHCSA, MPOSIBISATH HHTEpPEC U
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xonmy oOyuenuss B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M JATUYECKOM cdepax AeaTeIbHOCTH
YeJIOBEKa, POJib U MECTO (PU3MKU B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON  (QYHKIUHA  (PU3HMYECKOH TEOpUH —  MCXaHUKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJIb (PU3UUYECKON TEOpUHU B
(bopMHpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pas3nuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel H
MIPOIICCCOB  (SIBJICHWI): WHEpIMalibHAas CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TEJIO, MaTepHalIbHAas TOYKA, pPaBHOYCKOPEHHOE JBUKECHUE,
CBOOOJIHOE mMajeHue, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yapyroe u abCONMOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICIIU ra3a, KUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Tefa, UealbHbI ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPUUECKOE MOJIE;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (PU3MYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaIbHbIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh M OOBSICHATH MEXaHWYECKHE TMPOIECChl M  SIBJICHMUS,
UCITOJIb3YysI OCHOBHBIE TOJIOKEHHS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBIWKEHUA, TpeoOpa3oBanusa [anunes mjis CKOPOCTH M TEepeMENIeHUs,



3akoHbl HploTOHa, mpuHUMI  OTHOCUTENbHOCTH [anumnes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPTUH, CBSI3b PadOTHI CHJIBI C M3MCHCHHEM MEXaHMYECKOW SHEpruH,
yCIIOBUSI paBHOBECHS TBEPJOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["ammmes, BToporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHUSI HMIyJibca U
MEXaHUYECKOMN YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHl U SIBJICHUS, UCIIONb3YS
ocHoBHble mojoxkeHus MKT u 3akoHbl MoOJEKyJIsipHOW (UBUKUA H
TePMOJUMHAMUKN (CBA3b JAaBJEHUA HJCATBLHOIO Ta3a CcoO CpeaHei
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHUHETUYECKOU
SHEPIruel TEMJIOBOTO JABWKEHHUS €r0 YacCTHIl, CBS3b JIaBJICHUS UIECATBHOTO
raza Cc KOHILEHTpalMell MOJIEKYJl M €ro TeMmIepaTypol, ypaBHEHUE
MenaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAJTU3UPOBaTh U OOBSACHITH JJICKTPUUYECKUE SBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHMS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYNEPIO3UIUU JIEKTPUUECKUX
MoJIei, IPU ATOM YyKa3biBas YCJIOBUS MPUMEHUMOCTH 3akoHa Kysona, a
TaKKe TPAKTUYECKU Ba)KHbIE COOTHOIIEHUsS: 3aKOHbI OMma Il ydacTka
LHEeNMd W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH JIxoyns—JIeHua,
npaBuia Kupxroda, 3akonsr @apajes 11 3JIEKTPOIIn3a);

OMMCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOIb3YS BEITUYUHBI:
MEePEMENICHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, JaBJICHUE, TOTEHIMAJbHAsI DJHEPrusi, KUHETUYeCcKas
DHEPrusi, MEXaHWueckas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJla YIPYTOCTH, CUJIa TPEHUS, MOIIHOCTD,
DHEPTUs B3aMMOJIEHCTBUS Tena ¢ 3eMiéil BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmanud MNPYKUHBI, KOJIUYECTBO TEIJIOTHI,
abCoJIIoTHaAs TeMmIepaTypa Teja, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSIS
DHEPTUs WJACATBHOTO OJHOATOMHOTO rasa, padoTa HACAIBHOTO Tasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIoBOro
JIBUTATEJIS; AIEKTPUUECKOE T0JIe, HAIPSKEHHOCTD 3JIEKTPUYECKOTrO TOJIS,
HaMpsDKEHHOCTh TIOJISI TOUEYHOTO 3apsija WM 3apsHKeHHOro Iapa B



BaKyyM€ M B JHAJEKTPUKE, MOTEHIHAI 3JIEKTPOCTATUUYECKOrO OIS,
pa3HOCTh  MOTEHIMAJIOB,  JJIEKTPOJBIKYIAs  CWja, CHJa  TOKa,
HanpsOKEHUE, MOIIHOCTh TOKa, DJEKTpHYecKas EMKOCTb IJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHUE YYAacTKa IIEMU C MOCIEAOBATENbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS IIEKTPUUECKOTO MO
KOHJIEHCATOpPa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
MEXaHUYECKOE [IBI)KEHHE, TEIIOBOE JIBI)KEHHME 4YacTHI[ BEIIEeCTBa,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, MUudPy3usi, ucrnapeHue,
KUIICHUE U KOHJEHCAIUs, TUIaBJICHUE U KPUCTAJUIM3aI[ s, HAPABIEHHOCTh
TEIUIONEpeIaun, dICKTPU3AUS TeJ, IKBUMOTCHIUAIHLHOCTh MOBEPXHOCTH
3apsKEHHOTO TIPOBOIHUKA;

IPOBOUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM  TNPAMBIX  HU3MEPEHUH, TpU  ITOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh pPe3ydbTaThl MOTYyYECHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIWYMH B BHUAC TpapuKOB C YIETOM
aOCOIIOTHBIX MOTPEITHOCTEN N3MEPEHUH, JeNIaTh BEIBOJBI IO pe3ybTaTaM
UCCIIEIOBaHMUS,;

IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BBIOMpaTh ONTHMAIBHBIA METOJ M3MEPEHHS, OICHUBATh AOCONIOTHBIC U
OTHOCHTEIbHBIC MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH ONBITHI 0 IPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TNIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIy4YEHHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce MpPeasIoKEHHOM
TUTOTE3HI;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW M HESBHO 3aJaHHOU
(bu3MUEeCcKO MOJENbI0: Ha OCHOBAHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MUECKON MOJCIM, OTBeYaromed TpeOOBaHUSIM  3aJIaud,
OPUMEHATh  (OPMYJNbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3nYeCKUX TEOpPUl TpPH MCHOIB30BAHUU MAaTEMaTHYECKHX METOAOB
pelIeHus 3a/1a4, TPOBOAUTH PACUYEThl HA OCHOBAHUH UMEIOIINXCS TaHHBIX,
aHaJIM3UPOBaTh pPE3yJbTaTbl M KOPPEKTUPOBATH METOJbl PEUICHUS C
y4€TOM TOTYYEHHBIX PE3YJIbTaTOB;

peliaTth KayeCTBEHHbBIE 3a/Jauyd, TpeOylolle MNPUMEHEHHUs] 3HAHUNA U3
PasHBIX pa3neyoB Kypca GU3MKH, a TAaK)KE UHTETPallii 3HAHUHA U3 IPYTUX



IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOil HAa N3yUYEHHbBIE 3AKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOANTHh TIPUMEPHI BKIAAa POCCUUCKUX H 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OIICHUBATH MOCIEACTBUSL OBITOBOW U MPOU3BOICTBEHHON
JICSITEIBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpOLIecCaMu, C
MO3UIINI FKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O pallMOHATIBLHOM
MPUPOOTIOIH30BAHUN, @ TAKXKE Pa3yMHOM HCIIOIb30BAHUU JTOCTHKEHHM
HAyKX W TEXHOJOTUW JUIsl JajJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00IIIeCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHPOpMaUUEH (PU3NYECKOTO
COJIEp)KaHUSI C MCIOJb30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHU, TP 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM ISl TIOMCKA, TEpPepadOTKH M MpEeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJIIPHOU WH(GOPMAITUH, CTPYKTYPUPOBAHUS M UHTEPIPETAIINH
uHGOpMAIlMK, TOJNYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHANMM3UPOBaTh  MOJIy4aemMyl0  UWHGOpMAIMI0O ©W  OIECHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHWUW, TaK U HAa OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIIUU;

TIPOSIBIISITH OpraHU3aIMOHHBIC U NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIIEI0OBATEIHCKUX PAOOT;

paboTath B TpYyIIEe C HCIOJHEHUEM pPa3IUYHBIX COIUAIBHBIX POJICH,
IJIAaHUPOBATH PA0OTy TPYIIbI, PALIMOHAIBLHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATh BKJaJ KaXIOTrO W3
YYaCTHUKOB T'PYMIIbI B pEIIEHUE pacCMAaTPUBAEMON TPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiield npodecCUuOHaIbHON AESITeIbHOCTH 1O
CIEIUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xonmy oOyuenust B 11 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJb (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COITMATILHOM M 3THYECKON cepax AesTeILHOCTH YeJIOBEKa, POJib U MECTO
(GbU3MKM B COBPEMEHHOW Hay4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa W  JAJIbHEWIIEM HAY4YHO-



TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSICHUTENIFHOM W TPOTHOCTHYECKOW (YHKIUN (PU3NYECKOW TEOPUU —
ANEKTPOJUHAMUKH, CIIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poib (puzndyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUHN O
bu3nUecKkoil KapTUHE MHUpa, MeCTO (PU3HUYECKOM KapTHUHBI MUpa B 00IeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUNA MasiTHUK,
UJCIbHBIA MPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, HJCAIbHBIN
KoJIe0aTEeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIETICH aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pasnuyuath ycloBUs (IpaHHULbl, 00JIaCTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh MUCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IMOJIOKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH H
CHELMAIbHOM  TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs
UIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHma, 3akoH
AJEKTPOMArHUTHOM  WHAyKOMW, TnpaBwio Jlenma, cBa3p  J/C
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM I€MU CO CKOPOCTHIO
U3MEHEHUSI  CWJIBbl  TOKa,  IOCTYJATbl  CHELUAIBHOW  TEOPHUH
OTHOCHUTEJIBbHOCTU DUHINTEIHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOB3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
doTodrpdexra, mnepBpli U BTOpoM mocTynarel bopa, mnpuHUUI
COOTHOIIICHUsI HeompenenéHHocTeil [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MAacCOBOT'O YMCE U 3HEPIHMU B SJIEPHBIX PEAKLMIX, 3aKOH
PaIMoOaKTUBHOIO pacriajia);

ONMKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HCHOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh TOTEHLHAJIOB, JJIEKTPOABIKYINAS CHJIA, WHIYKIMS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, CHia AMIepa, UHIYKTHBHOCTD,
ANEKTPOJBMKYINASL CUJIA CAMOMHAYKIIMHM, HSHEPrus MarHUTHOTO TMOJIs
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN MUMIYJbC, MOJIHAS DSHEPIHUs,
SHEprusi MOKOsI CBOOOJHOM 4YacTHIIBI, PHEPrHUsl W HUMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsi pa, SHEPTHs CBA3H sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBNYECKUX  SBJICHHM:
AIIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHus



BOJH, Judpakmus, JTUCTIEPCHs, TIIOJHOE BHYTPEHHEE OTpakKeHHE,
dotosnextpuueckuii dhdext (dororddexr), ambda- m Oera-pacmambi
anep, raMMa-uslydeHue saep, (pu3udeckre MPUHITUIBI CIIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTNpEENATh HaIpaBiICHUE WHIYKIMA MarHUTHOTO MOJIsi MPOBOJHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

CTPOHUTH N300pakeHHe, CO3JaBAEMOE TIIOCKUM 3€pKaJioM, TOHKOM JTHH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKH;

NPUMEHSATh OCHOBOIMOJATAOUIME ACTPOHOMUYECKUE TOHATUS, TEOPUH U
3aKOHBI JUIS aHaidu3a M OOBSICHEHUS (PU3NYECKHX MPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTaJlaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOJIIOLUHU 3BE3/] U BeelleHHO;
MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (PUKCUpOBaTh pe3yibTaThbl TMOJYYEHHONH 3aBUCHUMOCTU
(¢u3MUeCKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleflaThb  BBIBOJABI IO  pe3ysbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpaTh ONTUMAJbHBIA METOJ WU3MEPEHHUsI, OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: TIIAaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIN3UPOBATh
MOJYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ MPEMJIOKEHHOU
TUTIOTE3bI;

OMUCHIBATH METO/IbI TOJIYYEHHUS HAYYHBIX AaCTPOHOMUYECKUX 3HAHUIA;
coOJII01aTh TIpaBUiIa 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax Yy4eOHOro OKCIIEpUMEHTa, TPaKTUKyMa M  y4eOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIbHOCTH C KCHOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOU
dbu3nUecKkol MOJIEeNbI0: HAa OCHOBAaHWM aHalM3a YCIOBUSA BBIOWpATh
bu3ndecKkue MoJen, OTBEYAloNue TPEeOOBAaHUSM 3aJadyH, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
NPy HUCHOJIb30BAHUM MaTEeMaTUYEeCKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PacUy€Thl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pE3YIbTATOB;



pemaTh KadyeCTBEHHbIC 3aJaud, TpeOylollhe NPUMEHEHUs 3HAaHUU U3
pPa3HBIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTETPAINH 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IHMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl Ha U3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SBICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHIUIOB PaObOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJOTUYECKUX TPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJIU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M IPOU3BOICTBEHHOM
NESATEILHOCTH YEJOBEKa, CBA3aHHOM C (PU3MYECKHUMHU TPOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUHN O palliOHATBLHOM
IPUPOAOTIOIB30BAHUN, @ TAKXKE Pa3syMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAYKd M TEXHOJOTHM Uil JAJBbHEHIIETO PAa3BUTUS YEJIOBEYECKOTO
00IIIeCTBA;

OPUMEHSTh pa3IuyHble CrocoObl paboThl ¢ MHpOpMaNUeH (HU3MIECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, TNepepabOTKu M MpeabsBICHUS y4yeOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUHU, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uHboOpMaIKU, TOTYYECHHON U3 PA3IMYHBIX HCTOYHMKOB, KPUTUYECKH
aHANMM3UPOBAaTh  TOJIy4aemMyro  UWHGOpMAIMI0O ©W  OICHHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaIM3a UICTOYHUKA HHPOpPMaLIUU;

MPOSIBIISIT OpraHu3aluOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOATENILHOTO ~ TPHOOPETeHHs] HOBBIX 3HAHUW B TIpoliecce
BBINIOJIHEHUS MPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PAOOT;

paboTaTh B TpyINNe C HCIOJHEHUEM pPa3JIMUHBIX COILUAJBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHATIBLHO PACHPENEATh AeSTENbHOCTD
B HECTAaHJAPTHBIX CUTYallMsIX, aJeKBaTHO OIEHWBATH BKJIAJ KaXJOTO W3
YYaCTHUKOB TPYIIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

MPOSIBIIATh MOTUBAIMIO K Oyayiie npodecCuoOHAIBHON NeATeIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
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 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 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 MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTOsiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK



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

IIEPEX OBl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onexrpiriecoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN 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. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>1 Dusireckiit 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



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 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
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

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 MpaKTHIKYM 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
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH 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 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 ®dusnka — pyHAaMeHTaIbHAs HayKa O MPUPOJIE 1 bubmmorexa LIOK
yiA e PHPOA https://m.edsoo.ru/1beef346
5 HayuHblif MeTO/1 TO3HAHUS U METO/IbI 1 bubnuoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B IPOIECCe MO3HAHUS
3 npupoabl. HaGnroieHue u dSKCIIEpUMEHT B 1 Bubmiorexa OK
PUPOARL. P https://m.edsoo.ru/34c49931
¢buznke
bu6nunorexa LIOK
4 CrnocoOs1 u3MepeHus: GU3NYECKUX BETUIHH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOGCOIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH 1 bubmuoreka [IOK
U3MepeHui (pU3NUECKUX BEIUYHH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Posb u mecto
6 ¢bu3UKM B JOPMUPOBAHUU COBPEMEHHOM 1 bu6muoreka [JOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NeSTEIbHOCTH JII0IeH
Mexannueckoe nBruxkeHue. Cucrema oTcyera.
but6mmorexa [IOK
7 OTHOCHTENHEHOCTh MEXaHNYECKOTO IBMKEHMS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast u oOpaTHas 337291 MEXaHUKH
Panuyc-BekTop MaTepualbHONW TOUKH, €T0
bubnunorexa LIOK
8 MPOCKIIUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Ckopocts. X mpoekiuum Ha

https://m.edso0.ru/30a108a5
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OCH KOOpJIMHAT

PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE.

bu6nmoreka [IOK

9 I'padmueckoe onurcanne paBHOMEPHOTO
pad N p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO IBUKCHUS
10 CnoxxeHue nepeMereHuid U CKOpOCTe. bubmmoreka [JOK
Pemrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxenne. MrooBeHHas
11 cKopocTh. Yckopenue. [Ipamoinuneitnoe bubmmorexa [IOK
p ’ p P https://m.edsoo.ru/a99549a7
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanne MPsIMOIMHEHHOTO bubnuoreka [IOK
JIBU>KEHUS C TIOCTOSTHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBoboaHoe najzieHne. Y cKkopeHrue CBOOOIHOTO
13 najeHusi. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH bubmmorexa [JOK
A ' pA > CKOP ’ https://m.edso00.ru/f738109c
YCKOPEHUS OT BPEMEHH U MX IpapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bubmmoteka IIOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpusonnnuelinoe nBuxkenue. J[BHxKeHUE 10
15 OKPYKHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb. bubmmnoreka HOK
[Tepuon u yacrota. LleHTpOoCTpEMUTEIIBHOE U https://m.edso0.ru/33196fbe
MOJTHOE YCKOPEHUE
but6mmorexa [IOK
16 Kontponbnas padota no teme "Kunemarnka"
R p https://m.eds00.ru/1242f32e
[IepBb1it 3akoH HproTona. MMHEpIManbHbIE
17 CUCTEMEI OoTcuéTa. [ [pUHIIUIT OTHOCUTEIILHOCTH bubnmorexa HOK
P . https://m.edsoo.ru/5a9¢e4a64
lNanunes. HennepuuanabHble CUCTEMBI OTCUETA
18 Cuna. PaBHOnelicTBYIOmIAs cuiia. Bropoit bubnmoreka [JOK
3akoH HerotoHa. Macca https://m.eds00.ru/141d3837
19 B3aumopeiictBue Ten. Tperuit 3akon HeloToHa bubnmoreka [JOK
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[IpuHnun cynepno3unuu cuil. Pemenue 3anay

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

20
Ha MpUMEHEHHE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIEHTHOCTh IPABUTAIIMOHHON U bubmorexa LOK
. P a https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO bubnnorexa [JOK
najacHus https://m.edso0.ru/22757f26
JIBukeHne HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmmorexa [IOK
Y It P https://m.edsoo.ru/11abfa0a
KocMUu4eckasi ckopocTb. 3akoHbl Keriepa
bubnunoreka LIOK
24 ) I'yka. B
Cuna ynpyroctit. 3akor I'yka. Bec tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. bubnnorexa [JOK
25 JIBr>KEHUE B )KUJIKOCTH U ra3e ¢ YYETOM CHUJIbI https://m.edso0.ru/1fa86499
COIIPOTHBIIEHUS CPE/IBI https://m.eds00.ru/2cb29676
26 Hasnenue. 'uapocraruueckoe JaBieHUE. bubnnorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6nmorexa LIOK
AbcomotHo TBepaoe Teno. [locTynaTenbHoe u
27 BpalareIbHOe ABMKCHHUE TBEPIOTO Tella bubmorexa [TOK
patlt a P https://m.edsoo.ru/2b95d57e
28 MoOMEHT CUJIBl OTHOCUTEIEHO OCH BPAIIIEHUS. bubnmnoreka [JOK
[Ineqo cumsl https://m.eds00.ru/653d3459
CrnosxeHue CHll, MPUIOKEHHBIX K TBEPIOM
29 teny. LleHt TSI)I(;:():TI/I Tena yCJ‘IOBI/ISIpH ’ bubmorexa [JOK
4 P ' https://m.eds00.ru/9aa79a7d
paBHOBECHSI TBEPOTO Tena. BUIIbI paBHOBECHS
30 Pemenwue 3amau bubmorexa OK

https://m.edsoo.ru/dclcaacO
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KonrponsHast pabora no teme "/lnnamuka.

bubnunoreka LIOK

31
Cratuka TBepaoro tena'" https://m.edso00.ru/9f5a574c
NMinynsc MmaTepualbHONM TOYKHU, CUCTEMBI
32 MarepuaibHbIX TO4eK. LIeHTp Macc cucreMsl bubnuoreka [JOK
MaTepualbHBIX TOUEK. Teopema 0 JBUKEHUU https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
NMmynbe cUITbl M MU3MEHEHHE UMITYJIbCa Tena.
33 3aKk0oH CoXpaHEHUs UMITyJIbca. PeakTHBHOE bubmorexa HOK
p Y ' https://m.edso0.ru/13f0a221
JIBIKCHUC
MoMeHT uMITySibca MaTepUuaIbHON TOUYKH.
34 [IpencraBneHue 0 COXpaHEHHH MOMEHTA bubmorexa HOK
P P https://m.edsoo.ru/d6532eb9
UMITYJIbCA B IICHTPAIbHBIX MOJSIX
bubmuoreka [{OK
35 Pemenue 3agau
g https://m.eds00.ru/f7706d63
PaboTa cuitbl Ha MaJIOM 1 Ha KOHEYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapneHue bubnmorexa IOK
P P P https://m.eds00.ru/913974c7
paboThI cuiIbl. MOIITHOCTE CHIIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUN KHHETHYECKOW SHEPTUH bubmorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTeH1MaabHbIe ¥ HEIOTEHIIUATBHBIC CHIIBI.
38 ITorennmanbHas sHeprusd. Bropas bubnmorexa LOK
PruA. p https://m.edsoo.ru/554bafcc
KOCMHUYeCKasi CKOPOCTh
Tpetss kocMuveckast ckopocTb. CBsi3b pabOTHI
HETIOTCHITNAJBHBIX CHJI C U3MCHEHHEM bubmuoreka [{OK
39 .
MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUs MEXaHWYECKON dHEPTUN
40 VYrpyrue u Heynpyrue CTOJIKHOBEHHUS. bubnmoreka [JOK
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VYpaBHenue bepryiuu s UeaibHOM
KHUJKOCTU

https://m.edsoo.ru/f30f43b6

KonTponbHas pabota mo Teme "3aKoHbI

bub6nmoreka [IOK

41 COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasieHuil 0 Npupoae TEIIOTHI.
42 Ocnognble nonoxkernss MKT. [Tuddyszus. bubmorexa LOK
BpOYHOBCKOE JABIKEHE https://m.edsoo.ru/b0a4445f
TpOEHHUE Ta3000pa3HbIX, )KUIKUX U TBEPABIX
43 Se;). Xapakrtep ,HBE)KGHI/IH, u BjaHMO,HefIC"I[)BﬂHH EH6J_IHOTeKa HOK
JACTHIL BEIIECTRA https://m.edsoo.ru/c44d02e2
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). bubmmoreka [JOK
KonuuectBo BemectBa. [locrosinnast ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Ternosoe paBHoBecue. Illkana bubnnoreka [JOK
Henscus https://m.eds00.ru/0070d493
bubnnorexa [JOK
40 Pemterite aza https://m.edSO(])_.[ru/1531aba5
47 Wneanbueiii ras. I'a3oBbIe 3aKOHEI ]r?tlfr?snll//lr?:(;(se:)(])lr?/}i deh2367
48 VYpaBuenue MenneneeBa-Kianeiipona. bubnnorexa [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AbGcomoTHas Temiieparypa. 3akoH JlanbToHa ngsﬂ;//l;fé{;?rouﬁ 46024 1f
50 N3omnponeccel B Ua€aIbHOM Irase ¢ bu6muoreka [JOK
MOCTOSIHHBIM KOJIMYECTBOM BeEIlIECTBA https://m.edso00.ru/68878d51
51 I'padnueckoe mpencraBieHe U30MPOLIECCOB: bu6muoreka [JOK
M30TEepMa, U30X0pa, n300apa https://m.edso0.ru/1344327b
52 OcnoBHoe ypaBuenne MKT bubmorexa [TOK

https://m.edso0.ru/c8094721
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bubnunoreka LIOK

>3 Pemerme a2 https://m.eds00.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI

54 TepMOHHHaMHquCKOﬁ C%CTeMH co cpeeit https://m.edsoo.ru/c38af875
KHUHETUYECKOM SHEPrueil mocTynaTeabHOro
TEIJIOBOTO JABM)KEHUS €€ 4acTHIl

55 O06001IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bubnuorexa [IOK
teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8

" " bubmmoreka [JOK

56 Kontponsnas padora o reme "OcHoBet MKT https://m.edsoo.ru/13adad5
TepMmonnHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycsioBui uist T/ cucreMsl.

57 BHemrnue v BHyTpeHHUE TapaMeTpBhI. Bbu6moteka [JOK
ITapamerpsl T/I cucTeMBl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAUEHUS BEJIMYUH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.

58 CamonpousBonbHas penakcanus TJI cucteMsl bubmorexa LOK

https://m.edso00.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO

59 Mopenb ueaabHOTO Ta3a B TEPMOIUHAMUKE. bu6nunorexa LIOK
VYcnoBus TPUMEHUMOCTH 3TON MOAEITH https://m.edso0.ru/29355001

50 VYpaBuenue MeneneeBa-Knanelipona u bubnmorexa [JOK
BBIPAKCHUE JIJIs1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178do0
BeIpaxxenue i1 BHyTpeHHEN SHEPTUH

61 OJIHOATOMHOT'0 UJEAJIBHOIO rasa. bubmuoreka [JOK
KBasucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI

62 OneMeHTapHas paboTa B TEepMOJUHAMUKE. bubnmorera LHOK

https://m.edso0.ru/741d5738
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Beruncnenue paboTsl 1o rpaduky mpoiecca Ha
pV-nuarpamme

Terutonepenaya Kak criocod N3MEHEHUsI

bu6nmoreka [IOK

63 iggg;iﬁ;l‘;%‘lﬁ? TH cucremsi bes https://m.eds00.ru/3d734561
64 KonBexkuusi, TermaonpoBOAHOCTb, U3ITYUCHUE bubmmorexa [JOK
https://m.edsoo.ru/157b54cd
KonnuectBo temnotel. TemnoéMKocTs Tena.
65 VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH bubnnorexa [JOK
BEILECTBA. Y IebHAs TEII0TA CrOPAHUs https://m.edsoo.ru/7ba67355
TOIUUTMBA
66 Pacuér xonuuecTBa TENIOTHI ITpU bubnuoreka [IOK
TemIoneperaye https://m.edsoo.ru/1db5ad4e
67 [Tonstre 06 aqnabatnom npouecce. [lepBorit bubmuoreka [IOK
3aKOH TEPMOJUHAMUKHU https://m.edso0.ru/d8098824
68 KonuuecTBo TemoTh 1 paboTa Kak Mephbl bubnnorexa [JOK
W3MEHEHUs BHyTpeHHe# sHeprun TJI cucrtemsl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TepMOJIMHAMUKY AJIs
69 paBHPOBeCHLIX U HpepasHOBeCHLIXHHpOLICCCOB. bubmmorexa LIOK
HeoBparumocTs MPHPOAHAIX MPOLIECCOB https://m.edsoo.ru/c6f4f464
70 [Ipunnune! aeiictBus Temnosbix MamuH. KIT Egg?ﬁ;f;iggge 945513
bubnmoreka [JOK
71 MakcumansHoe 3Hauenue KII. [{ukn Kapuo https://m.e dsol_.[ru /f63857h9
bubnmnoreka [JOK
72 Pemterne safas https://m.edSO(])_.[ru/bBefa18b
73 DKOJIOTUYECKUE aCTIEKThI UCIOIb30BaHUS bubmuorexa [{OK

TEIUIOBBIX JBUTareneil. TemnoBoe 3arpsi3HeHne

https://m.edso0.ru/9867aaa7
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OKpY>Karollen cpeibl

74 Pemenue 3agau bubmmorexa [IOK
https://m.edsoo.ru/c8c70432
75 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [IOK
teme "Tepmoaunamuka. TemioBbie MamuHb" https://m.edsoo.ru/28d62b3f
76 KontposbHas paboTa mo teme bubnmnoreka HOK
"Tepmonunamuka. TenaoBble MalIMHbI" https://m.edsoo.ru/1b6e26c5
[TapoobpazoBanue u kKoHAeHCanus. Vcnapenue
77 u KII)/IHeHI:I)/Ie VenbHas TemniaoTa ’ bubmorexa OK
' https://m.eds00.ru/6f8e6777
mapooOpa3oBaHus
HacwImenHbie ¥ HEHACHIIICHHBIC MTAPHI.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Tapa OT
78 TEeMITepaTypbl, UX HE3aBUCHUMOCTb OT 00bEMa bubmorexa [JOK
PaTypH, https://m.edso00.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEPaTyphbl KUTICHUS OT JaBIICHUS B
KHUJTKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bubmmoteka IIOK
OTHOCHUTENbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
but6mmorexa [IOK
80 Pemenwue 3amaq
A https://m.edso0.ru/18e95ff3
81 Tsépnoe teno. Kpucraminueckue u amopgHbie bu6muoreka [JOK
Tesla. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB https://m.edso0.ru/20a88a03
82 [InaBneHne u kpuctauM3anus. Y qesbHas bubmuorexa [IOK
TertoTa miaBneHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpOTO Tena. PacTsokenue u
but6mmoreka [IOK
83 cxatue. Casur. Moayne FOnra. Ipenen

YIpyrux aedopmariuii

https://m.edsoo.ru/dalaabl10
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TernoBoe paclIMpeHre KUIKOCTEN U TBEPIBIX

84 TeJd. AHFAPMOHHU3M TEIUIOBBIX KOJIeOaHHi bubmorexa LIOK
' p https://m.edsoo.ru/7ba5edf2
YacTHUIl BEeUIeCTBa

85 ITpeoOpaszoBanue sHeprun B (ha30BBIX bubnuoreka [JOK
rnepexonax https://m.eds00.ru/97a0672f

bub6nmoreka [IOK

86 YpasHeHHE TeILI0BOrO bananca https://m.edsoo.ru/ab1521fb

bubnuoreka [IOK

87 P

CHICHHE sazad https://m.edsoo.ru/8ab7f40d
[ToBepxHOcTHOE HaTsKeHUE. KanumspHeie
88 sBJIeHUs. J[aBlieHUE 11O HCKPHUBIICHHOM bubmmorexa [JOK
' L HCED https://m.eds00.ru/b42f1f97
MOBEPXHOCTHIO KuakocTH. Dopmyna Jlannaca
O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA brbmmorexa [TOK
P B B ' https://m.edso0.ru/0b52575¢
@da30BbIE IEPEXOABI

90 KonrtponbHas pabota o Teme "ArperatHsie bubmmnoreka HOK
cocTosiHUA BemecTBa. Da3oBble NEPEXOIbl" https://m.edsoo.ru/7dc2a739
DneKkTpu3aIus Tei U €€ MPOosIBICHUSI.

o1 Dnektpuueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
JIEKTPUYECKUX 3apsanoB. [IpoBoaHuKH, https://m.edsoo.ru/laff445f
JUAJIEKTPUKU U TTOTYIIPOBOTHUKHI

92 DneMEeHTapHBIN JIEKTPUUIECKUM 3apsia. 3aKoH bubnuotexa [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24

93 B3aumoneiicteue 3apsaioB. ToueuHble 3apsabl. bubnmorexa [JOK
3akon Kymnona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

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

https://m.edsoo.ru/08fc19bc
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Onekrpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
BJIEKTPUYECKUE 3aPs /bl https://m.edsoo.ru/05c6bfal
Hanpsisk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[Tpo6usrii 3apsia. Jluaun HAIPsSHKEHHOCTH bubnuoreka [JOK
96
3IEKTPUUECKOTO 1oJist. OTHOPOIHOE https://m.edso00.ru/3dac6957
AJIEKTPHUYECKOE TI0JIE
97 [ToTeHIManbHOCTh AIEKTPOCTATUIECKOTO bubnnoreka [JOK
1oJist. Pa3HOCTE NOTEHIIMAIIOB 1 HAIIPSKEHUE https://m.eds00.ru/80021447
[ToTenuuanpHas >Heprus 3apsaa B
98 JNEKT L(I)CTaTI/IIIeCKOI\E none Il)_[OHTeH uan bubmmorexa LIOK
P ' B https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
99 CBs13b HAMPSHKEHHOCTH TIOJIA U PA3HOCTH bubmmoreka [JOK
MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TOJISI https://m.edsoo.ru/df7a6838
[IpuHIMI cynepno3uuy 3JIEKTPUUECKUX bubmuoreka [IOK
100 .
rosieu https://m.edsoo.ru/Ocfe4a6e
bu6nunorexa LIOK
101 P
cHicHHe salat https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO bubnnoreka [JOK
3apsHKEHHON cdepsl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEM
103 mapa Ii’[one azHOMepHo 3apsKEHHOU ’ Bubnmorexa [IOK
pa- P p p https://m.edsoo.ru/f7a665ee
0ECKOHEUHOM! TIOCKOCTH
104 [IpoBOIHMKY B 3EKTPOCTATHYECKOM IIOJIE. bu6muoreka [JOK
VYcoBre paBHOBECHS 3apsiiOB https://m.edso0.ru/32405eab
JIMBIIEKTPUKY U TTOITYIIPOBOJIHUKH B bubmuorexa [IOK
105
3IIEKTPOCTATHYECKOM T10JIE https://m.edso0.ru/060ebab5
106 Konpnencarop. D1neKTpoéMKOCTh bubnuorexa [IOK

KOHJIEHCATOPa. DIEKTPOEMKOCTD IIOCKOIO

https://m.edso00.ru/845b4f73
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KOHJICHCATOpa

107 [TapannenpHOE COeIMHEHNE KOHICHCATOPOB bubmorexa LOK
P A A P https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COEAUHEHNE bubmuorexa [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHASHCATOpa bubmorexa LOK
P P A P https://m.edsoo.ru/73a34f18
bubmuoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
111 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubmmoreka [JOK
OJIHOPOJTHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
113 O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110 bubnuoreka [{OK
Teme "Dnekrpuyeckoe nose"” https://m.edsoo.ru/5752603f
KonrtponbHas pabora no Teme bubmmnoreka HOK
114
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHUS MOCTOSHHOTO AJEKTPUYECKOTO bubmmorexa [JOK
i P https://m.eds00.ru/233311b5
TOKa
bubnunorexa LIOK
116 nu .H S/1C
crowikit Toka. Hanpsxetiie i 91 https://m.edso0.ru/0839a115
117 3akon OMa 1St yJacTKa [enH. DJIEKTPHIECKOe bubnmnoreka [JOK
COTIPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTB CONPOTUBIICHUSI OJTHOPOJTHOTO
118 MPOBOJIHUKA OT eli) JIUHBI U l'IJ'II(I) 5 If bubmorexa HOK
POBOA 8 tan https://m.edso00.ru/95fcdf51
MOTIEPEYHOTO CEUCHUS
119 VY nenbHOE COMPOTUBIICHHUE BEIIECTBA. bubnmoreka [JOK
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Pemenue 3agau

https://m.edso0.ru/437f8300

120 [TocnenoBarenbHOE, MapaJIEIBLHOE, bu6nmoreka [IOK
CMELIaHHOE COECMHEHNE ITPOBOIHUKOB https://m.eds00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX LIETICH. bubmmoreka [JOK
[TpaBuna Kupxroda https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 Pemenne sanas https://m.edso00.ru/3881b469
123 Pabota snexkrpuaeckoro Toka. 3akoH Jxoyms Bbu6moteka [JOK
—Jlenua https://m.edsoo.ru/a3605c5¢c
bubnunoreka LIOK
124 P
cHicme salat https://m.eds00.ru/6761bf0f
125 Mo1HOCTb 371eKTprUYecKoro Toka. TemoBast bubnuoreka [IOK
MOIIHOCTb, BBIJIEIIAEMAsi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bu6nmorexa LIOK
12 P
6 CHICHHE saiad https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTHUBIICHHE bubnnorexa [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 715 TTOJTHOM (3aMKHYTOM ) bubmuoreka [IOK
JJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 Pemerte sanat https://m.eds00.ru/3580b679
but6mmorexa [IOK
130 MomHOCTE ACTOTHUKA TOKA https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 Koporkoe samikaiiie https://m.eds00.ru/546f5632
132 KonneHncarop B nienu mocTOSSHHOTO TOKA bubmmorexa [JOK
A pBl https://m.eds00.ru/35368f3e
133 Pemenue 3amau bubmuorexa [{OK
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https://m.edso0.ru/4410cef0

Pemenue 3agau mo treme "IlocTostHHBIN bubnuorexa [JOK
134 .
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "IlocTostHHBIN bubmuorexa [IOK
AIEKTPUUYECKUNA TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
137 O060011IeHNEe U CUCTEMATU3aIMs 3HAHUH 110 bubnuorexa [IOK
teme "[loCcTOsTHHBIN 3eKTpUYECKUM TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas padota no teme "llocTostHHBIN bubnuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edso00.ru/1885ddf1
DneKTpruYecKasi MPOBOAUMOCTh Pa3IMYHbIX
139 BE eciB DJIeKT prl)qecfnﬁ TOK BpMeTaJIJIaX bubmorexa HOK
HHECTE: P ' https://m.edsoo.ru/da794295
CBepxIpoBOIMMOCTh
DIEeKTPUYECKUIA TOK B pacCTBOpaxX M pacruiaBax
140 BJIEKT pOJ'II/ITOB 3aKOHI:f ®da apeﬂ nz bubmorexa LHOK
p ' paeA A https://m.edso0.ru/4b423491
3IEKTPOJIn3a
bubmmoteka IIOK
141 i Nl
DnexTpuuecKkuil Tok B razax. [Imazma https://m.edso0.ru/92d92F76
142 DIIEKTPUYECKUH TOK B BaKyyMe. BakyyMHbIe bubnuoteka [JOK
puOOpHI https://m.edsoo.ru/2E+160
143 DNEKTPUISCKUH TOK B TTOTYIMPOBOJHUKAX bubmorexa I[JOK
P YHpOBOA https://m.edso0.ru/ab61c660
but6mmoreka [IOK
144 IT
OJTyTIPOBOTHUKOBBIE TPUOOPHI https://m.eds00.ru/83622200
Pu3nyuecKkuil NpakTUKyM 1o Teme "M3mepenue
but6mmoreka [IOK
145 CWJIBI TOKA W HAIIPSDKEHUS B LICTIH

MOCTOAHHOI'O TOKA NPpH MOMOIIIN aHAJIOTOBBIX U

https://m.edsoo.ru/5643ea56
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UG POBBIX U3MEPHUTEIBHBIX TPUOOPOB" HUITH
"3HaKOMCTBO ¢ 1IM(pOBOIi TabopaTopuei mo
¢dusuke. [Ipumepsl u3mepeHus: GU3NIECKUX
BEJIMYMH MPU MOMOIIU KOMITbIOTEPHBIX
TATYNKOB"

duznyeckuil npakTukyM no teme "M3ydyenue

146 HEPaBHOMEPHOTO JIBUKCHUS C IIENTbIO buGnuorexa [IOK
. " https://m.edsoo.ru/f6292f5f
orpezieNieHUs MTHOBEHHOW CKOPOCTH
duznyeckuil npaktukym no teme "M3mepenue
YCKOpPEHUS IPU MPSAMOJIMHEHHOM
147 PaBHOYCKOPEHHOM JIBH>KEHUHU 110 HAaKJIOHHOMN Bbu6moreka [JOK
mwirockoctu" nwin "UcciaenoBanue 3aBUCUMOCTH https://m.edso0.ru/6960b6ef
MyTU OT BPEMEHU MPU PABHOYCKOPEHHOM
NIBHOKeHUN"
®duznyeckuil npaktukym mno teme "M3mepenue
148 YCKOpEHUs: CBOOOAHOrO NajieHus" min bubmmnoreka HOK
"N3ydeHune IBUKEHUS Teja, OpOILIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJIBHO"
duznyeckuil npakTukyM no teme "M3ydyenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C IMTOCTOSIHHOM
149 o MOTyJr0 cKopocThio" miu "MccnenoBanmne bubmorexa [TOK
https://m.edsoo.ru/bcf53514
3aBHCUMOCTH NE€pHO1a 00paIieHus
KOHHUYECKOT0 MasATHUKA OT €ro apameTpoB”
Pu3nyuecKkuil NpakTUKyM 1o Teme "M3mepenue
PaBHOJICMCTBYIOIICH CUIIbI IPU ABUKECHUH
150 Opycka 1Mo HaKJIOHHOW IJTIOCKOCTH" UITH bubnuoteka [JOK

"[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH
BpPEMEHU JIBUKEHHUS OpyCKa M0 HAKJIOHHOH
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0

https://m.edsoo.ru/0b34db84
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maccel"

151

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B TIPYKUHE U PE3HHOBOM
obpasie, ot ux aedopmarmu" win "M3yuenue
JIBUKCHHSI CHCTEMBI TEJI, CBS3aHHBIX HUTHIO,
MEePEeKUHYTOM uepe3 NErkui 6710K"

bu6nmoreka [IOK
https://m.edsoo.ru/b55b81al

152

dusnyeckuil npaktukym no teme "M3mepenue
KO3 pHIHMEHTa TPEHUS 110 BETUYNHE YTIIOBOTO
kodpdunmenta 3apucumoctu Frp(N)" nmm
"HccnenoBanue NBHKEHUST OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C MEPEMEHHBIM
koahdunmentom Tpenus" i "M3yueHue
JIBYDKEHUS TPpy3a Ha Baly C TpeHUeM"

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607

153

154

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUid paBHOBECHUS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALLCHUS "
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" win "M3yuenue
YCTOMYUBOCTU TBEPAOTO TEJIA, UMEIOLLETO
mIonaas onops"

dusnyeckuil npakTukym 1o teme "M3mepenue
MMITyJIbCA TeJIa 10 TOPMO3HOMY MyTH" WU
"N3mMepeHue CUIIbl TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIIS M MOIIIHOCTH CHJIBI TATH" WM
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C
uMnysabcoM cuibl" uinm "MccnenoBanne
COXPAHEHHUS UMITYJIbCa IIPU YIIPYTOM
B3aumoieicTBun" unu "M3mepenue

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

bubnunorexa LIOK
https://m.edsoo.ru/856fb28e
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KMHETUYECKOM YHEPrUuu Tella 10 TOPMO3HOMY

yTH

155

duznyeckuil npakTukyM no teme "M3ydenue
H30TEPMHUUYECKOTO Mpoliecca (PEKOMEHI0BAHO
MCIOJIb30BaHKe UG POBOH JlabopaTopun)" win
"N3yueHnue n30X0pHOro mpoiiecca" uin
"N3y4yenne n3obapHoro npoiecca’ uiu
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

156

157

158

duznyeckuil npaktukym no teme "M3mepenue
yaenbHOU TeroémkocTu” unu "MccnenoBanue
rpoIriecca OCThIBAHUS BeIecTBa" UiIu
"UccnenoBanue aguadbaTHOTO mporecca' Win
"N3yueHne B3aMMOCBS3U SHEPTUU
MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEHN"

duznyeckuil npakTukyMm no teme "M3ydyenue
3aKOHOMEPHOCTEN UCIIapeHUs] JKUAKOCTEH"
niu "M3MepeHne yneabHOU TEIIOoTh
I1aByieHus abpaa" wim "M3yuenue cBONCTB
HaChIIEHHBIX NapoB" win "U3Mepenue
a0COIOTHOM BIQKHOCTH BO3/lyXa M OLIEHKa
Macchl IapoB B moMenieHnn". Mizmepenne
Kod(ppurmeHTa MOBEPXHOCTHOTO HATSKEHUS

Pu3NYECKUl IPAKTUKYM 110 TEME
"HaOmroeHue npeBpalieHus SHepruu
3apsKEHHOTI0 KOHJIEHCATOPA B SHEPTUIO
n3nydeHus ceeroauona’ wim "M3yyenue
MIPOTEKAHUS TOKA B LIETIH, COAECPKAIIECH
KoHAeHcaTop" uinu "Pacnpenenenne pa3HoOCTH

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61

bu6nunorexa LIOK
https://m.edsoo.ru/6b1a23b5

bubnunorexa LIOK
https://m.edsoo.ru/ec424377
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[IOTEHLIMAJIOB (HAIPSKEHUS ) IpU
[I0CJIEI0BATEIbHOM COEIMHEHUN
KOHJICHCATOPOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cCMEIIaHHOTO COCIMHEHUS
pesuctopoB" unu "M3Mepenue yiaeabpHOro

bubnunoreka LIOK

159
CONPOTHUBJICHUS TPOBOJHUKOB" UJIH https://m.edso0.ru/2b179d98
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA OT
HAMPSDKEHUS U1 JIaMITbl HaKaIUBaHUs"
@uU3NYECKU IPAKTUKYM 110 TEME
"Habmorenue snexrponusa’ i "M3mepenue
3apsijia OJHOBAJICHTHOTO HOHA" WK BuG 10K
HOJIMOTEeKA
160 "UccnenoBanne 3aBUCUMOCTH COITPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" UK T '
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
nuoma"
PesepBHelIit ypok. O60011IeHNE 1
bubmmoteka IIOK
161 CUCTEMaTHU3alus 3HaHUM 110 TeMe
- | https://m.edso00.ru/ed017d93
WHEMaTHKa
162 PesepBHblil ypok. O6006111eHNE U bubmmnoreka HOK
cucTeMaTHu3alus 3Hanui mo teme "Jlnnamuka" https://m.eds00.ru/3149956b
PeseprubIil ypok. O60061eHIE 1
. bubnmoreka [JOK
163 cucTeMaTH3anus 3HaHui o Teme "Cratnka https://m.e dsol_[ru (0f97525c
TBEpAOro Tena" T '
PesepBHelit ypok. O6001IeHNE 1
. bubmmorexa [JOK
164 cUCTEMATH3alUs 3HAHUH 10 TeMe "3aKOHBI https://m.e dsol_[ru 16c0df9ce
COXPaHEHHUS B MEXAHHUKE" T '
165 PezepBHblit ypok. O6o011eHuE 1 bubnuorexa [IOK

cucreMaru3als 3Hanuii mo teMe "OCHOBBI

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

PesepBubIil ypok. O6001IeHIE 1

. bu6nmoreka [IOK
166 CHCTEMATH3alMs 3HAHUI IO TEME 1
" https://m.edsoo.ru/Obcc77cl
Tepmonunamuka. TernoBble MauHbL"
PesepBubIil ypok. O600111IcHIE 1
167 CHCTEMAaTHU3alMs 3HAaHHUI 110 TeME 1 bubmuorexa [JOK
"ArperatHble COCTOSIHUS BelecTBa. Pa3oBbie https://m.edsoo.ru/59ca5c91
nepexopl"
PesepBusblil ypok. O0001IEHNE 1
P P iﬂ bubnuorexa [IOK
168 cUCTEMATHU3AalN 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIEKTPUYECKOE T10JIe
PesepBubiil ypok. O000IIEHIE U
P P . bubnuorexa [IOK
169 CUCTEMATH3AalN 3HAHUU I10 TEME 1
" . N https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN PTEKTPUUECKUN TOK
PesepBurblit ypok. O0001IEHHE 1
170 CI/ICTEMaTI/IBZP WSt 3HaHI/II;IH o TeMme "Toku B 1 bubnnorexa [IOK
B " https://m.edso00.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
B3anmoeiicTBHE NOCTOSIHHBIX MAarHUTOB U
1 IMPOBOJHUKOB ¢ TOKOM. MarHMTHOE T10JIE 1 bubmorexa [JOK
POBOA ' ' https://m.eds00.ru/487a8593
['mnore3a Amnepa
Bekrop marautHOM HHAYKIMA. [IpuHIMI
2 cyne 13031/1 1505 M&FHI/ITfIiI)? noneﬁp JII:IHI/H/I 1 bubmorexa OK
yrep VLI ' https://m.edsoo.ru/4clabcch
MarHMUTHON HHTYKIIUU
3 MaruuTtHoe 1nose nNpoBOJHUKA C TOKOM. OnbIT 1 Bbu6moreka [JOK
Opcrena https://m.edso0.ru/d35d5262
N bubmuoreka [IOK
4 C A 1
HI1a AAMIIEpa, €€ HANPABIICHHE H MOy https://m.edsoo.ru/26d9c5ba
bu6mmoteka IIOK
5 P 1
ClieHae sajad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DNeKTPOU3MEPUTENHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBIICHUE U MOYb.
7 HBH)KeHI/II)e 3: SI)KeHHO; YaCTHUIIbI B Hy 1 bubmmorexa [IOK
P t https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JI€
bubnunorexa LIOK
8 P 1
CHicHue sajad https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
9 Pa6 JI 1
aboTa CIIbT Jlopentia https://m.edsoo.ru/d518be4b
10 Pemenue 3amau 1 but6mmoreka [IOK
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https://m.edso0.ru/93617bd9

1 MarsuTtHoe 110JI¢ B BEIICCTBE. bubnunorexa LIOK
deppoMarHeTuky, napa- u JuaMarHeTUKu https://m.edso00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMArHETUKOB. bubnmnoreka HOK
[Tpumenenue GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
bub6nmoreka [IOK
1 P "M n
3 elIeHre 3a7a4 1Mo TeMe "MarHuTHoe mosie https://m.edsoo.ru/5b55c307
bubmuoreka [IOK
14 P "M "
elIeHre 33124 1o TeMe "MarHuTHoe 1moJje https://m.edsoo.ru/41cAae8a
15 SIBIIeHME DNEKTPOMArHUTHOM UHAYKIWH. bubnnorexa [JOK
[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU https://m.edsoo.ru/b3efalcl
bubnuoreka [{OK
1
6 DAL munyiumn https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINHU bubnnorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
bu6nmorexa LIOK
18 Buxpeoe anekrpudeckoe noine. Toku Pyko https://m.edsoo.ru/15abe140
bu6nmorexa LIOK
19 IJIC MEAYKIHH B BHOKYIMXCA IPOBO/IHHKAX https://m.edsoo.ru/0235cc02
bu6nunorexa LIOK
20 Pemterne safa- https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT
pasito Jenta https://m.edsoo.ru/bbc22726
29 NunyktuBHOCTH. KaTylika HHIYKTUBHOCTH B bubmmorexa [JOK
IENH IMMOCTOSIHHOTO TOKa https://m.edso0.ru/621eae9d
93 SAsnenue camonnaykuuu. IC bubnunorexa LIOK
CaMOWHIYKLIUU https://m.edso0.ru/7ee60ca8
24 DHeprusi MAarHUTHOTO TOJIST KaTYIIIKU C TOKOM. bubnuotexa [JOK
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DNEeKTPOMArHUTHOE T0JIe

https://m.edsoo.ru/b3cOad1l

25 Pemenue 3agau bubmorexa LOK
A https://m.eds00.ru/88f69d2b
26 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 bubmuorexa [IOK
Teme "DnekTpoarnHamMuka' https://m.edsoo.ru/76484025
97 KontposbHas paboTa mo teme bubnmnoreka HOK
"DnexkTpoguHaMuka" https://m.edso0.ru/8ae09b98
28 Konebarenpuas cucrema. CBOOOIHEIC bubnunoreka LIOK
KoJiebaHus. ['apMoHnYecKre KojaeOaHus https://m.edsoo.ru/7c1db385
29 Kunemaruyeckoe v TMHAMHUYECKOE ONIMCaHNE bubnuoreka [IOK
KOJIEOATENIBHBIX IBKEHUHN https://m.edsoo.ru/87ce9498
DHepreTU4ecKoe onucanue. BeiBos
30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX bubnuoreka [IOK
KoJIe0aHUH U3 UX SHEPreTHYECKOTo U https://m.edso0.ru/e3c99692
KHHEMATHYCCKOTO OITMCAHUS
bubnunorexa LIOK
31 A OaHuii
MILTHTY 2 H $232 KoNeOaKHHA https://m.edsoo.ru/7a0c439a
ITepuon u yactota xkonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
32 MaTreMaTH4ecKoro MasTHuka. [lepro bubmorexa HOK
. - eprod https://m.edso0.ru/e0399319
CBOOO/THBIX KOJICOAHUI TIPYKHHHOTO
MasTHHKA
33 3aryxaromue Konedanus. BeiHyX/1eHHbIE bubnmnoreka [JOK
kosebanus. PezoHanc https://m.edso0.ru/72e93d09
but6mmorekxa [IOK
34 A 0
BTOKOICOARHA https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubmorexa OK

https://m.edsoo.ru/addeec?71
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https://m.edso0.ru/756123c5

36 Ypok-koHpepeHnus "MexaHndeckue bubmmoreka [JOK
KOJIeOaHUs B My3bIKQJIbHBIX HHCTpYMEHTaX" https://m.edso0.ru/8ef587be
37 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 bubmuorexa [IOK
teMe "MexaHndeckue KoneOanus" https://m.edsoo.ru/eb84182f
DNEeKTpOMarHUTHBIE KOJICOaHUsI. bubnmnoreka HOK
38 .
KonebaTtenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTYIbI
39 3a E)I 'Z KOHJICHCATOpa C aMILUIUAT o};l CHJIBI bubmmorexa [JOK
DA A P yA https://m.eds00.ru/093f9afl
TOKa B KOJIe0aTeIbHOM KOHTYpe
3aKOH COXpaHEHMsI SHEPTUU B U1E€ATbHOM bubnuorexa [IOK
40
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue IeKTPOMarHuTHbIe KOJIeOaHusl.
41 BLII}-IfX E-II-IHBIC 3JIeII<)T OMarHUTHbBIE brbmmorexa [TOK
e P https://m.edsoo.ru/5e668619
KoJieOaHus
42 IIepemeHHBIH TOK. Pe3ucTop u KOHIEeHCcaTop B bubmmnoreka HOK
LIEH TIEPEMEHHOI0 TOKA https://m.eds00.ru/84836152
43 Karymka HHIyKTHBHOCTH B LIEIN bubmmnoreka HOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa [uist JIEKTPUYECKOH 1Ienu bubnmnoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh EPEMEHHOTO TOKaA.
45 AMII'E'II/IT HOCpI/I elCTBYIOIIIEE 3HAUCHHE Bubmmorexa [IOK
a A yrom https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HATIPSHKEHUS
46 Pe3onaHc B 351eKTpHUECKON LIeTIH Bubmmorexa [IOK
p H https://m.edsoo.ru/087506df
47 Pemenue 3agau bubmorexa OK

https://m.edso0.ru/al16836a4
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Wneansublif Tpanchopmatop. [Iponssonactso,

48 nepeaayda u moTpeOIeHUE ICKTPUISCKON bubmmorexa [JOK
https://m.edsoo.ru/f97418ae
SHEPrUn
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 aneKTpOBHepmH?Kyan;;)a I/II()ZHOJIB3iL)BaHI/I$I bubmorexa LIOK
. https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
bubnnoreka [JOK
S0 Pemerme 38724 https://m.edsogru/ee6677ed
Bu6moteka [JOK
>1 Pemerme 38724 https://m.edsoi_.[ru/7cab59f8
59 O06001IeHrEe U CUCTEMAaTU3aIMs 3HAHUH 110 bubnuorexa [{OK
Teme "DIeKTpOMarHuTHbIE KojeOaHus" https://m.edso0.ru/401024a9
53 MexaHn4ecKkue BOJIHBI. XapaKTEPUCTUKHU bubnuoreka [{OK
MEXaHNYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [JOK
https://m.edso00.ru/d9ae1000
bubnmnorexa [JOK
= 3BYK. XapaKTepHCTHIH 3ByKa https://m.edSO(])_.[ru/138b6f09
56 Wudpa3syk u ynbprpassyk. LllymoBoe bubmuoteka [IOK
3arpsI3HEHUE OKPYKAKOLLIEH CpeJIbl https://m.edsoo.ru/7380038f
bubnmnoreka [JOK
> Pemerie sana https://m.edsol_.[ru/cfd918bf
58 DneKTpOMarHuTHbIE BOJIHBL. M3nydueHue bu6muoreka [JOK
DIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus IEKTPOMArHUTHBIX BOJIH. CBOMCTBA bu6muoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [Ixana 371€eKTPOMAarHUTHBIX BOJIH. bubmuotexa [JOK

HpI/IMCHeHI/Ie SJICKTPOMAarduTHBIX BOJIH B

https://m.edso0.ru/49belf9e



https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e

TEXHHUKE U OBITY

IIpHHHHHBIpaﬂHOCBﬂBHIITCHGBHHCHHH.

bu6nmoreka IIOK

1 P .
6 AOJIORAtHA 3HeKTpOM?FHHTHoe https://m.edsoo.ru/9f96f1f8
3arpsiI3HEHUE OKPYKAIOLIEH cpebl
62 KonTponbnas pabora no teme "KoneGanus u bubmmoreka [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSAMOJIMHEIHOTO bubmmoreka [JOK
pacnpocTpaHeHUs CBeTa https://m.eds00.ru/f9566406
64 Pemenue 3a1a4 Ha npMEHEHHUE 3aKOHA bubnnoreka [JOK
MIPSMOJIMHEMHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceta. [Liiockoe 3epkaiio. bubmmoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOTIOTHBIN U
OTHOCUTEIBHBIN MOKa3aTes b MPEIOMIICHUSI.
66 [TonHOE BHYTpEHHEE OTpaKEHHUE bubmorexa [IOK
vap p ' https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpa)KE€HUs
67 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubmuoreka [IOK
OTPAXKEHUS U MPETIOMIICHUS CBETA https://m.edso0.ru/49d830a9
68 Xon nydeil B nmpusme. Jlucnepcus cBera. bubnuoreka [IOK
CrnoxHsIii cocTaB O6emoro cBera. LBet https://m.edsoo.ru/d8elc3be
69 JInH3bl. POKYCHOE PACCTOSIHUE U ONITUYECKAS bu6muoreka [JOK
CHJIA JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakeH B JIMH3aX U UX bubnuotexa [JOK
cucTeMax. Y BEJIMYECHHE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha nocTpoeHue
. bubmuorexa [{OK
71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO

JINH3

https://m.edsoo.ru/5a868f09
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bubnunorexa LIOK

72 I'ma3 kak onruyeckas cucteMa https://m.edsoo.ru/ecd480a2
Pewenue 3anau. Ilpenensl npuMeHMMOCTH bubmmoreka [JOK
73 .
reOMETPUYECKON ONTUKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa M METOMBI €€ H3MEPCHUS bubmorexa LIOK
p s P https://m.edso0.ru/f32aab06
bubnunoreka LIOK
7 Juenepens ceera https://m.edsoo.ru/lel6cc6e
bubnuoreka [IOK
76 Mutepgepennms caera https://m.edso0.ru/5fc0c638
77 KorepeHTHbIe HCTOUHUKU. Y CIIOBHS bubmmoreka [JOK
HaOII0/IeHUSI MAKCUMYMOB U MUHUMYMOB https://m.eds0o.ru/c6416d48
bubnunoreka LIOK
8 Pemenne sanas https://m.edsoo.ru/3061de2b
bubmmoteka IIOK
7 lpumenenue uuTepdepertun https://m.edso0.ru/668edbc8
bubnmorexa LIOK
80 Jlupaxiuus ceera https://m.edso0.ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cioBue bubmuoteka [IOK
HaOII0/IeHNUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
but6mmorekxa [IOK
82 Pemenme sanas https://m.edsoo.ru/d58c411a
83 ITonepeuHnocTs cBeTOBBIX BOJH. [lonapusanus bu6muoreka [JOK
cBeTa https://m.edsoo.ru/e9890fe9
but6mmorekxa [IOK
84 P
CHICHHE 3alad https://m.edso00.ru/c56c8158
85 CBeToBBIE SABJICHUS B IPUPOJIE bubmmorexa LIOK

https://m.edsoo.ru/0b36363d
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86 O06o001IeHre U cHCTeMaTU3alrs 3HaHUN 110 bubmmoreka [JOK
teme "OnTuka" https://m.edsoo.ru/8a14748b
bubnunoreka LIOK
87 K 0 (0)
OHTpOJIbHAs paboTa 1o TeMe «ONTHKa https://m.edsoo.ru/82315ddA
['paHUIBI MPUMEHHUMOCTH KJIACCUYIECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOAUHAMUKH H bubmorexa HOK
' P https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynatel cienuanbHOM TEOPUU bubnuoreka [IOK
OTHOCHUTEIBHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.
[Ipeo6pa3oBanus Jlopenua. YciaoBue
90 1 pI/I‘II/III-:HOCTI/I OTHO(I:)I/IT;'ILHOCTL bubmorexa HOK
P ' https://m.eds00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHue BPEMEHHU U
COKpAIIEHHUE JITTUHBI
01 DHeprusi ¥ UMNYJIbC PENSTUBUCTCKON bubmuorexa [IOK
JaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MaccChl € YHEPTUEH U UMITYJIHCOM bubmmoteka IIOK
PENATUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIIOBOC M3TyUEHUE bubmmorexa [JOK
yi https://m.edso0.ru/f54035a5
but6mmorexa [IOK
94 3 B
AKOH CMETHEHHA BHa https://m.edso0.ru/1c5ff752
but6mmorekxa [IOK
95 r M. 11 . D
UII0TEe3a JaHKa 0 KBaHTaX. @OTOHBI https://m.edsoo.ru/a5fa218
but6mmorekxa [IOK
96
DHEprHs 1 HMIIYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onpitel A. I'. Cronerosa. bu6nuorexa [IOK

3akoHsl hoTorddexTa

https://m.edso0.ru/8c68e5h9



https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9

08 VYpasaenue DitamreitHa s potodrddexra. bubmmoreka [JOK
"Kpacnast rpanuna" ¢pororpdexra https://m.edsoo.ru/01ef4556
bubnunoreka LIOK
. IT. H.
99 Hasnenue cBeta. ONbITHI Jlebenena https://m.edsoo.ru/64bA966
. bubnnorexa [{OK
100 BonoBs1e CBOACTBA HACTHL https://m.edsoo.ru/f59cfcec
Bounbl nie bponnd. [Inuna BosiHbl ne bpoins
101 u aSMGHI)I §6naCTI/IIJ[10KanH3a I/II/II[ ’ buomorexa LIOK
p P N H https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopmyckynsipHO-BOJTHOBOM Tyaliu3m bubmorexa LIOK
PIyCKyIAp a4 https://m.edsoo.ru/8ccab62a
bubnunoreka LIOK
103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax https://m.eds00.ru/30dbalse
Crieninrka u3MepeHnii B MUKPOMHUPE.
104 COO?HE)I)H_ICHI/ISI He]zn e eJIéHH(f)CTepr bubnroreka LTOK
N pex https://m.eds00.ru/65783dec
I'eiizenOepra
bubmmoteka IIOK
105 Pemernme rpagueckix sanas https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
106 Peterie pacu€THEX 3a7a+ https://m.edsoo.ru/ee9b3182
107 KonrtponsHas padora no remam: "OCHOBBI bu6muoreka [JOK
CTQO", "KoprnyckynsipHO-BOJIHOBOM yasn3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnmnoreka [JOK
[Inanerapnas mozaens atroma Pesepdopna https://m.edsoo.ru/312b750a
bubnunorexa LIOK
1 IT b
09 OCTYIIATRI bopa https://m.edsoo.ru/404dfa9a
110 Buasl cnexktpoB. CriekTp ypoBHEM 3HEpruu bubnmoreka [JOK

aToMa BOJIOpoja

https://m.edsoo.ru/cf74bl1a
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111 CrioHTaHHOE U BBIHYKJECHHOE U3TyUYEHHE Bu6muoteka [JOK
cBeTa https://m.edsoo.ru/f945d85c
bubnunoreka LIOK
112 Jlaze
P https://m.eds00.ru/2288a0c4
Hyxknonnas monens spa ['eiizenoepra-
113 I/I}B]aHeHKO 3apsin u MaIC)COBOC qncncr)) anpa bubmorexa LIOK
- op pa- https://m.edsoo.ru/34ada5de
H3oTonbl. PaqnoakTMBHOCTH
3aKoH paJinoakTUBHOTrO pacnana. CBoiicTBa
114 MOHU3HPYIOLIETrO U3JIy4eHUs. BiausHue bubnuorexa [IOK
PaaMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Ho3umerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
cwibl. [ledext macce sapa. SnepHbie
115 peakuuu. Snepusie peaktopsl. [Ipodiemsl bubnmnorexa [JOK
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKHE ACTIEKTHI PA3BUTHSI SICPHOMN
JHEPTETHUKU
MeTo/IbI pETUCTPALIMH U UCCIICAOBAHUS
3JIEMEHTAPHBIX YacThil. OyHIaMEHTAbHBIC
Ij . bubmuoteka [IOK
116 B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
. https://m.edsoo.ru/1ac08a5b
nentoHsl. [Ipeacrasienue o CTangapTHON
Mozenu. KBapk-riarooHHast MOJIETh aIpOHOB
®dwusmka 3a npeaenamu CTaHAAPTHONW MOJCIIH.
117 Témuas MaTep WSl 1 TEMHAs :)Hep THsI bubmorexa HOK
P . priti. https://m.edso00.ru/c026fd37
EnuHCTBO (M3HUecKoit KapTHHBI MHpa
118 Dransl pa3BUTHS ACTPOHOMUU. 3HAYCHHE bubnmnoreka [JOK
aCTPOHOMUHU https://m.edsoo.ru/ad73e145
119 [IpuMeHUMOCTh 3aKOHOB (DU3UKHU JTsT bu6muoreka [IOK

00BSICHEHUS IPUPOJIBI KOCMUYECKHX

https://m.edso00.ru/39c44028
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00BEKTOB. MeTOIbI aCTPOHOMUYECKHIX
HUCCIIEIOBAHUN

COBpCMeHHBIe OIITUYCCKUC TCICCKOIIBI,

bub6nmoreka [IOK

120
PaIMOTENICCKOILL, BHEATMOCHCPHA https://m.eds00.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé31H0T0 HeOa. Co3Be3 s, ipKue bub6nmoreka [IOK
3BE3/bI, IJTAHETHI, UX BUINMOE JIBH)KCHHUE https://m.edsoo.ru/aac588eb
Comnneunas cuctema. Comnnite. ComHeuHas
122 aKTUBHOCTE. McTouHuK 3Heprun CoJHIa U bubmorexa OK
. ’ p H https://m.edsoo.ru/22748eb4
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Juarpamma "crieKTpaabHBIN KJIacc — buomiorexa LIOK
P . p https://m.edso0.ru/42169944
CBETUMOCTD
124 3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH bubmorexa [OK
A A https://m.edsoo.ru/b3cb766¢
Buyrtpennee ctpoenue 38&31. CoBpeMEHHbBIE
125 MPEJICTABICHUS O TPOUCXOKICHUHN U bubmuoreka [JOK
sposrrorny CoutHIa U 3BE3. DTallbl )KU3HA https://m.edsoo.ru/d09da494
3BE3/1
126 Mneunsiii [1yts — Hama 'anaktuka. Turbt bubnuoreka [IOK
rajJlakTuK. YEpHBIE ABIPBI B /Ipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmmmpenne Beenennoil. 3akoH
127 Xab06ma. Teopus boibiioro B3peiBa bubmorexa [JOK
+ 1E0P priBa. https://m.eds00.ru/3dbdf0d2
PenukToBO€E H3MydeHUE
128 MacurraGHast ctpykTypa Beenennoil. bu6muoreka [IOK
MertaranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie npobieMbl acTpOHOMUHT bubmmorexa LHOK

https://m.edsoo.ru/d37d9ffe
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@uU3NYECKUN IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOT'O IT0JIS
HOCTOSIHHEIX MaruutoB' nnn "UcciaenoBanue

bubnunoreka LIOK

130 CBOMCTB (heppOMarHeTUKOB" WIIN https://m.edso00.ru/67361aef
"UccneqoBanue AeHCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Ou3nyeckuil MpakTUKyM IO TeMe
"U3mepenue cuibl Amniepa” unu "M3ydenue

131 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKa" £H6J_IEOTG§a HO/I: 9169
v "OnpeielieHne MarHUTHOW MHAYKIIUU Ha Hpssim.sson.ucasals
OCHOBE U3MepeHHUsl cuibl Amnepa”
Ou3nyecKkuil MPakTUKyM IO TeMe

132 "HCCJ‘IG,I[O]?'EIHI/IC 'S'IBJ'ICHI/I}I 3JIEKTPOMAarHUTHOM https:/m.edsoo.ru/c36658da
uHaykuuu" wnn "OnpeaeneHne HHIYKIUN
BUXPEBOI'0 MarHUTHOTO NoJis"
@uU3NYECKU NPAKTUKYM II0 TEME

133 "UccnenoBanue sBIEHUA CAaMOMHIYKIIUN" bubmmoteka IIOK
i "COopka MOJENN 3JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa”
@uU3NYECKU NPAKTUKYM II0 TEME

134 "U3mepenue neproia CBOOOTHBIX KoJiIeOaHUH EH@?/P/IOTe;(a HO/I; 4159435
HUTSHOTO U MPY>KUHHOTO MASITHUKOB" tips://m.eds00.
@u3NYeCKUil IPAKTUKYM IO TEME

135 "[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM EH@?/P/IOTega HO/K 28026bd
A THIKE" ttps://m.edsoo.ru/a
Pu3NYECKU IPAKTUKYM 110 TEME

136 "HccnenoBanue nepeMeHHOro TOKa yepe3 bubmuotexa [JOK

MOCJIEI0BATENBHO COETUHEHHBIE
KOHJEHCATOP, KaTYIIKy U PEe3UCTOp" Uin

https://m.edso0.ru/89dc2d90
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"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIeTH IEPEMEHHOr0 ToKa"

duznyeckuil npakTukyM no teme "M3ydyenue

bu6nmoreka [IOK

137
rapamMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
DU3NYECKUI TPAKTUKYM I10 TEME
138 "M3Mmepenue nokazaresis npeaoMIeHUst bubnmnoreka HOK
crexna" win "[lonydyenue n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3epKajia v JUH3bI"
Ou3nyeckuil MpakTUKyM IO TeMe
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
bubnuoreka [{OK
139 paccTosTHUS OT BEIIECTBA (Ha MpUMepe https://m.edsoo.ru/b879fb3f
KUAKUX auH3)" Wik "M3Mepenne GpoKycHOro T '
paccTosHUS PACCEUBAIOIIUX JIMH3"
DU3NYECKUN TPAKTUKYM I10 TEME
140 "Habnronenue zn(ppalzfl\im UHTEepEpEeHIIH bubmorexa LOK
b .
\ https://m.eds00.ru/8b7ac737
Y TIOJISIpU3alMU CBETa
@uU3NYECKU NPAKTUKYM II0 TEME
"OnpeneneHne UMNyabCa U YHEPTUU
P Y P bubmmoreka IIOK
141 PENATUBUCTCKUX YacTull (1o poTtorpadpusm https://m.eds00.ru/63756c47
TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM T '
none)"
@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue nocrosiHHoM 1l1anka Ha ocHOBe 5u6 1IOK
nonnoTexa
142 uccnenoBanus Gotordpdexra" wm https://m.edsoo.ru/eb916£82
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA T '
Yyepe3 CBETOAMO/] OT HaNpsKeHus"
DU3NYECKUI TPAKTUKYM I10 TEME
" bubnuoteka [JOK
143 HccenenoBanue criekrpa pa3pesKeHHOro

ATOMApHOIro BOAOpOAa U USMCPCHHUC

https://m.edsoo.ru/ec651eb8
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noctosiHHoM Punbepra"

144

145

146

Du3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paanoakTUBHOTO (hOHA C
HCIOoNb30BaHueM jo3umerpa’ uinu "M3yuenue
MOTJIONIEHUS OeTa-4acTul] alfoMUHIEM "

DU3NYECKUN TPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
OTIpeIeTICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro noixymapus 1 sipkue
3BE31b!" win "HaOroaeHrs B TEIECKOII
JlyHbl, I1aHET, TYMAHHOCTEN U 3BE3IHBIX
CKomIeHui"

O06o001enue u cucTreMaTu3anys 3HaHui. Poin
(U3HUKHU 1 aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLUANBLHON 1 ATUYESCKOM
cdepax AeaTeTbHOCTH YeTIOBEeKa

bu6nmoreka [IOK
https://m.edsoo.ru/c3dabe6e

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

bubmmoteka IIOK
https://m.edsoo.ru/ad6ddeed

147

O06001eHne U cucTeMaTu3anys 3HaHui. Poib
1 MecTO (PM3HUKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

but6mmorexa [IOK
https://m.edsoo.ru/18f19f7c

148

O60061eHre u cucreMaTusanus 3HaHui. Poib
¢buznueckoil Teopun B GopMHUPOBAHUU
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE MUPAa,
MecTO (PU3MUECKON KapTHUHBI MUpa B 001IEM
Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOIE

but6mmorekxa [IOK
https://m.edsoo.ru/e7d400f4

149

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110

but6mmoreka [IOK
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Tteme "Kunemaruka"

https://m.edsoo.ru/b032fc4b

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110

bub6nmoreka [IOK

150
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06001enre u cucTeMaTr3aIs 3HaHUH 110 bubnuorexa [{OK
151 n n
teme "J[uHaMuka https://m.edsoo.ru/2dfbafc5
152 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 bubnuorexa [IOK
teme "Craruka TBEpAoro tena' https://m.edsoo.ru/3cca482e
153 O00011IeH1E U CUCTEMATHU3aIMsl 3HAHUN 110 bu6nmorexa LIOK
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
O06001IeHre U cCucTEMaTU3aIKs 3HAaHUH 110
154 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM bubmorexa HOK
" yp https://m.edsoo.ru/ed440ca8
TEOPHUH
155 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 110 bubnuorexa [JOK
teme "Tepmoaunamuka. TemnoBbie MamHbI" https://m.edsoo.ru/c63f7c10
O06001IeHre U cCUcCTEMaTU3aIHs 3HAaHUN 110
156 Teme "ArperaTHbie COCTOSIHUS BEIIeCTBA bubmorexa [JOK
P B ' https://m.edsoo.ru/1d36b5b1
@da30BbIE IEPEXOBI
157 O06o00mIeHre u cucTeMaTU3aIys 3HaHUH 110 bubnuoreka [{OK
Teme "Dnekrpuueckoe nose" https://m.edsoo.ru/3bf0def9
158 O06001eHre u cucTeMaTH3aIs 3HaHUH 110 bubnuotexa [JOK
teMe "[1oCTOSHHBII 27eKTpUUECKUil TOK" https://m.eds00.ru/71453ee6
159 O06o00mmeHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuoreka [{OK
Teme ""Toku B paznuyHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110 bubmuoreka [{OK
Teme "MarauTtHoe nosje" https://m.edsoo.ru/3b4c06ae
PesepBurblii ypok. O0001IEHIE U
P P . but6mmoreka [IOK
161 CHCTEMAaTHU3allMs 3HAHUH 110 TeMe

"JJeKTpOMarHuTHasE UHIyKIus"

https://m.edso0.ru/053e2248
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PesepBHelil ypok. O000IICHHE 1

162 CHUCTEMATH3AalNs 3HAHUH I10 TEME 1 Bubmorexa OK
I https://m.edso0.ru/d6310bfd
"Mexannyeckue Konedanus"
PesepBusblil ypok. O000IIEHNE 1

163 CI/ICTI;MaTI/BZp WS 3HAHWI 110 TEME 1 Bubmorexa HOK
, B g https://m.eds00.ru/5e2bb83d
'"DneKTpOMarHUTHBIE KOJICOaHMS
PesepBHrlit ypok. O60011eH1E 1

164 CHCTEMAaTHU3allisl 3HAHUH 110 TeMe 1 bubnuoreka [IOK
"MexaHuuyecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJTHBI"

165 PezepBHblit ypok. OGo01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHuH 1mo Teme "Onrtrka" https://m.edsoo.ru/52ad1603
PesepsHElil ypok. O0001IIEHNE U

P P ?l " bubmmoteka IIOK
166 cucTeMaTu3anus 3HaHUH 1Mo TeMe "OCHOBEI 1
https://m.edsoo.ru/5beclc65
CTO"
Pesepsusblil ypok. O000IIEHNE 1
167 CI/ICTEM&TPIBZP WS 3HAHUU 10 TEME 1 Bubmaorexa IIOK
" B N " https://m.edsoo.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH Ayain3m
Pesepsusblil ypok. O000IIEHNE 1
168 CI/ICTEMaTI/I?;Zp s 3HaHI/II;IH o teMme "dusuka 1 Bubmuorexa LIOK
" B https://m.edsoo.ru/1f511654
aToma
PesepBHsblil ypok. O000IIEHNE 1
169 CI/ICTI;MaTmZp us 3HaHI/II7IHl o teme "dusuka 1 Bubmuorexa IOK
" " https://m.eds00.ru/905c5ce0
aTOMHOTO SIJIpa M 3JICMEHTAPHBIX YaCTHI]
PesepBHsblil ypok. O000IIEHNE 1
170 CI/ICTI;MaTmZp us 3HaHI/II7IHl 0 TeMe ""DIeMEHTEI 1 bubmorexa LIOK
L}, https://m.edsoo.ru/2bffb94c
acTpo(U3UKH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H.; nmox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3maTeancTBo
«ITpocsenienue»

» Gusuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M.; noa
penakiueit [lapdpentreBoit H.A. AkunonepHoe o6iiectBo «M3narenbcTBo

«ITpocBenieHue»

METOJNYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIA
bubmuotexa L{OK https://edsoo.ru/

https://videouroki.net/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

bubmmoteka L{TOK https://edsoo.ru/



