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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 0a30BOTO YPOBHS HAa YpOBHE CpeIHEro ooOmero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B oOpa3zoBaTelbHBIX Opranm3anusax Poccuiickoit ~ ®Deaepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatommxcs 10-11 kmaccoB npu oOydeHnn ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTECTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma o ¢pu3uKe BKIIIOYAET:
® [JIaHUpyEeMble pe3yabTaThl OCBOECHMSI Kypca (GU3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

MpeIMETHBIE PE3yabTaThl MO rojiaM O0yYeHUS;
e cojepxaHue yueOHOro npeamera «Pusnkay 1no rogam oOydeHusl.

dusnka Kak HayKa 0 HanOoJiee 0OIMMUX 3aKOHAX MPUPOJIBI, BBICTYIAs B KAYECTBE y4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOMCTBaMHU U ApYyrux. M3ydenue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (pusuku st ypoBHS CpeaHero ooiiero o0pa3oBaHus MOJIOXKEH Al UACH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’)KUT MaTepHall U3 BCeX pa3AeNioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOMU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kkypce sBhsiercss (GOpMUpOBAHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanus mnpeamnonaraeT UCHOJIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMHU U DKOJIOTHYECKHUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku mpeanoiaaract 3HakoMCTBO € ITUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUYEHHBIX TEOPUIN U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
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TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABIISIOTCS  (u3nveckue Teopuu ((HopMHUpOBaHME MPEACTABICHUNA O CTPYKTYype MOCTPOCHUS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IeSITETLHOCTHBIN MOIX0/1 B Kypce (PU3UKHU pean3yeTcsl MPekIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecrieunBaeTcsl OBJIaJIeHHE OOy4arOIIMMHCS YMEHMSIMH IPOBOJAUTH KOCBEHHbBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBIISTFOTCS 3a/1a9d C SIBHO 3alaHHON (PU3MYECKON MOJIENbIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBACHEHHE NpPOTeKaHWs (UINYECKUX SBJICHUM U TPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpolriecca 0a30BBI ypOBEHb Kypca (M3HKH Ha ypPOBHE CpEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HUKN 10DKHO OBITH HE0OX0UMOe J1ab0paTopHOe 000PYIOBAaHUE /ISl BBIOJIHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH M 00ecrednBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOTrpaMMe IO
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB M OOecreyuBaeTcsi B pacuéTe OJAHOTO KOMILUIEKTa Ha JBYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETIBHBIX CUCTEM B BUE HU(PPOBBIX TaOOpaTOpHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opmupoBaHuEe HHTEpeca U CTPEMIICHUS OOYYarOMIMXCS K HAYYHOMY H3YYEHHUIO MPHUPOJIBI,
Pa3BHUTHE UX UHTEIIEKTYabHBIX U TBOPYECKHX CIIOCOOHOCTE;

e pa3BUTHE TMpPEACTAaBIEHUH O HAYYHOM MeToJAe TOo3HaHWs W  (OpPMHUPOBaHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJabTaTa H3Y4YEHUS OCHOB CTPOCHHS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;
¢dbopmupoBaHre yMeHUIl OOBSICHATH SIBJICHUS C HCIOJNb30BaHHEM (PHU3MYECKHX 3HAHUHA U
Hay4yHBIX JI0Ka3aTEIbCTB;
(opMupoBaHHe TPEACTABICHUN O pOJU (PU3HMKH VISl pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHne 3TUX ILeseld 00ecreurBaeTCsl PEUIeHUEM CIEAYIOUIMX 3ajad B Ipoliecce

U3y4eHus Kypca (pu3nKu Ha ypoBHE CpeJHEro oomero oopa3oBaHus:

npuoOpeTeHne CUcTeMbl 3HaHWK 00 OO0muX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHSX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (QH3UKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;
(dbopMHUpOBaHHE YMEHHI MPUMEHSATh TEOPETUUYCCKUE 3HAHUS JUIS OOBSICHEHUS (U3MUSCKUX
SIBJICHUW B TIPUPOJIE U JUTSI IIPUHATHUS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU;
OCBOEHHE CIOCOOOB pPELIEHMs Pa3INYHbIX 337ad C SIBHO 3aJaHHOW (PU3MUECKON MOJENbIo,
3a/1a4, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3/1aHue (PU3MYECKOW MOJENH, aJeKBAaTHOM
YCIIOBUSM 3a]1a4H;
MOHNMaHWe (U3WYSCKUX OCHOB M TPHHIIMIIOB JEUCTBHUS TEXHUYCCKHX YCTPOHCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHIS HA OKPYKAIOIIYIO CPELY;
OBJIAZICHWE METOJIAaMH CaMOCTOSITEIPHOTO TIIJIAHUPOBAaHUS M TPOBENCHUS (PHU3UIECKUX
AKCTIEPUMEHTOB, aHAJIM3a W WHTEpPIpeTalu WHPOPMAINH, OMPENeIeHUs IOCTOBEPHOCTH
MOJIyYE€HHOTO pe3yJbTaTa;
CO3/IaHUE YCIOBUW JUIsl Pa3BUTHUSI YMEHUW MPOEKTHO-HCCIIEAOBATEIbCKOM, TBOPYECKOM
NEeSITeIbHOCTH.

Ha wmsydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS

otBoautTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacos (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme 1o pusuke rnepeueHs J1adopaTOPHBIX U MPAKTUYECKUX paboT

ABIIETCA PEKOMCHAOBAHHBIM, YUYUTCIIb O€IaCT BBI60p IIPpOBCACHUS J'Ia60paTOpHI>IX pa60T u
OIIBITOB C y‘IéTOM HHAWNBUIYAJIbHBIX 0coOeHHOCTEN o6yqa}01u1/1xcs;.



COJEPKAHUE OBYYEHUA

10 KJIACC
Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHUs OKpyxaromero mupa. Pois
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TCOPUU. | paHHIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBUSI.

Ponp u mecto (Qu3uku B (OPMHPOBAHWU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MPAKTUYECKOUN JAESATETbHOCTH JIFOICH.

Jlemoncmpayuu

AHasnoroBble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3nes 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHKeHuA. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CJIOKEHHE MEePEMEIICHUN 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxeHue. [[BrkeHWe MaTepHaIbHOM TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILTFOCTPALIMS KHUHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAY  OYTSIMH,  NOPOMJACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C

Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.
N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Tpuanun otHocurensHOCTH ['anuies. [lepBoii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
oTc4Yéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHUpHOTO TAroteHus. Cuna tspkectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTH WUJTU Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAUE€HUS U CKOJILKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJibca. PEakTUBHOE IBUKEHHE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBAa U INPAKTHUYECKOE NPUMEHEHHUE: BOJOMET, KOINEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydyeHne aOCOJIIOTHO HEYNMPYroro yaapa ¢ TOMOIIBIO JBYX OJUHAKOBBIX HHUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThI CHIIBI C M3MCHCHHEM MEXaHUYECKOW JHEPTHH Tella Ha
MIpUMeEpPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHUS W B3aUMOJCHCTBUS YaCTHI]
BelmecTBa. MoJiel CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3ITUX Mojenerd. Macca m pazmepsl Mojekyn. KonumdecTBo BeliecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOro Ta3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETHYECKON TEopuun
uJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpeaHed KHHETHMYEeCKOW SHEpPTrHu
TEIIOBOrO JABWKEHWS dvactul rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanpronHa. M3omponecchl B MAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BeIIecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: U30TEPMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu MOJIEKyI
OPraHN4YeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJICATBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
uJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KojinuecTBo TEMIOTHI IpH TeIUIoNepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJUHAMUKH K M3ompoIieccam. [ padudeckas mHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoarnHaMuku. HeoOpaTuMoCTh MpOIIECCOB B MPUPOJIE.

TennoBbie MamuHbL. [IpuHIUTIBL eiicTBUS TeMIOBBIX MamiuH. [IpeoOpa3oBanust SHEPTUU B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckue YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHUH pPaOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALIN).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnpIT 10 aMadaTHOMY PACIIUPEHUIO BO3/yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTaTEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Mcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayxa. HacwleHHbIN map. YaenpHast TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmuyueckue u amopdHbie Terna. AHH30TPOIIHS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKa

Tema 1. dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa Buga SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUBIEKTPUKH U TIOJYIIPOBOJHUKH. 3AKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

Bzaumopeiictue 3apsgoB. 3akoH Kymona. TodeuHblid  3JI€KTpUYECKH  3apsjl.
Onektpuyeckoe mnoJe. Hanpsx€HHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MoJiel. JINHNY Hanpsy)KEHHOCTHU AJIEKTPUYECKOTO TOJIA.

PaGora cun oanektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluanieKTpuueckasi IpOHULIAEMOCTb.

OnekrpoéMkocTh. KoHpeHcarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuyeckue ycTpoiicTBa M NPAKTHUYECKOE MPUMEHEHHUE: DIIEKTPOCKOII, JJIEKTPOMETD,
ANIEKTPOCTATUYECKAS 3alllMTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmMojielicTBre Ha3IEKTPU30BAHHBIX TEIl.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

8



DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U JIUAICKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuyHvix cpeoax

DneKTpUUecKuil TOK. YCJIOBHSI CYIIECTBOBAHMS AJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKA.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBJIICHUE. VYaensHoe COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexTpuueckoro Toka. 3akoH Jxoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKA.

DNeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas TPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTUBIIEHUS] METAIIJIOB
oT TeMneparypsl. CBEpXIpPOBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpaX M pacIjiaBax 3JJICKTPOIUTOB. DIJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENIbHBIA pa3psaa. MosHusl.
[Ina3zma.

TexHuueckre yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, MCTOYHMKM TOKa, DJEKTPOHArpeBaTeNIbHbIE MPUOOPHI, SIEKTPOOCBETUTEILHBIC
npuOOpPbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHl U (OTOPE3UCTOPHI,
[IOJIYIPOBOJIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSHKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] UWIMHAPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUIOLIAIA
MOINIEPEYHOI0 CEYEHUsl U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJIIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTB BO3/1yXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHnne SIeKTpOABMKYHIEH CHJIBI HUCTOYHHMKA TOKA M €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habnronenue snexTpoiin3a.

MexnpeamerHblie CBA3U



Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBA3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THUmoTe3a, (u3uyeckas BENUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBbl ypaBHEHHMH, JHHEHHas ¢GyHKuus, mapaboua,
runep0oia, uX rpapuKh U CBOHCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOpPbl M MX IPOEKLUHUU Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanuueckoe JBIKEHHE B KUBOW npupoie, nuddysus, ocmoc, TermnooOMeH
KUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENIadH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIe CBOWCTBA TBEPABIX TeEJ, XKUIAKOCTEH M ra3oB, 3JEKTPUUECKUE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAS JUCCOLIUAIINS, TralbBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHNE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUsI COBPEMEHHBIX MAaTepHaJIOB, B TOM YHUCIIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3NIEKTpOHArpeBaTeibHble  MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC
Pasznen 4. DiiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoM uHAyKIMU. [[pruHIUI Cyneprno3uiui MarHuTHBIX ToJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTrHa nuHui MarHUTHOM MHAYKUUHU MOJIS OCTOSIHHBIX MAarHUTOB.

MarsuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JNWHMNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOAyNb U HallpaBIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SBneHue HIEeKTpOMAarHUTHOM uHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYILAS CHUJIa UHIAYKIIMHU. 3aKOH 3JIeKTpoMarHuTHOM nnaykuuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIMU B IMPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HNE CAMOMHAYKIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO TOJIA KaTYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.
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TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJICKTPOJBMIKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIST KATYIITKA C TOKOM.

UccnenoBanue AeMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.

HccnenoBanue sSiBIEHUS SJIEKTPOMArHUTHOW WHIYKITHH.

Paznea 5. KoredOanust 1 BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomazHummuvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMoOHHMUYECKHe
kosebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojebanwit. [IpyKUHHBIH MasSTHUK.
MareMaTtnueckuii MasTHUK. YpaBHEHHE TapMOHHYECKUX KojieOaHuil. [IpeBpaienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJI€ATLHOM
KoJjeOaTelbHOM KOHType. AHAJOTUsS MEXKIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsSI SHEPTUU B UJCAIBHOM KoJeOaTeIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHYXJIEHHbIE MEXaHUYECKUEe KOoJIeOaHHUs.
Pe3onanc. BeiHykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIbHBIN NMEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTMUTYIHOE U IEUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA M HATIPSHKCHMUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W HOTPeOIEHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texuuyeckne ycTpoiicTBA M NPAKTHUECKOE TMPUMEHEHHE: JJIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTporepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOWCTB BHIHYKIEHHBIX KOJIeOaHUI.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwnorpaMmbel — (3aBUCMMOCTA  CHJIBI  TOKa W HAmNpsDKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHHA.
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Pe3onanc npu mocnegoBaTeIbHOM COCIUHEHUU PE3UCTOpa, KATYIIKU WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Moeinb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
U JuHa BOdHBL [lomepeuHble W TpOJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYeHHs DJIEKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanusi BeKTopoB E, B, V B snexrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHne, ToJispu3anus, maudpakius, wuatephepeHius. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHIHNBI pagroCBs3U U TeNneBUACHUA. Paguonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckne ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE WUHCTPYMEHTHI,
YIBTPa3ByKOBasi JUAarHOCTUKAa B TEXHUKE W MEAMIIMHE, paaap, paguonpUEMHHK, TEJIEBU30D,
anTeHHa, tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teo Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6nronenue narepdepeHuy u AuGpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnrogenune cBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOM M 4YacTOTOM
KoJeOaHMiA.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJOMIICHUE,
noJspu3anus, Judpakiuus, HHTepdepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonuHeliHOe pacnpocTpaHeHUE CBETa B OJHOPOIHOM cpe/ie.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHHe M300paKEHUWH B ILIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI Yrojl MOJTHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6eoro ceera. Ler.

CobOwuparoniue W paccewBaroiiyie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKAs CHJIa TOHKOW NHH3EL. [locTpoeHrne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nrH3ax. Popmyiia TOHKOM JIMH3BL. Y BEIIMYEHUE, 1aBAEMOE JIMH30M.
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[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBast onrtuka. WuTepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPEHITMOHHON KapTHUHE OT JBYX CHH(DA3ZHBIX
KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakmuss  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIIaBHBIX
MaKCHMYMOB TIpY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHWE: OYKHM, Jyma, QoToarmapar,
MPOCKIIMOHHBIA ~ armapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, JUPPAKIHOHHAS
pemeETKa, MOJIAPOULI.

Jlemoncmpayuu

[IpsimosinHEiHOE pacnpoCTpaHeHUe, OTpaKeHWe M mpejomiieHue cBera. OnTuueckue
pUOOPHI.

[TonHoe BHyTpeHHEEe oTpaxeHue. Mojienb CBETOBOIA.

WccnenoBanue cBOWCTB N300pakKeHUM B IMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHinm ceera.

Ha6mronenue nudpaknuu certa.

Ha6nronenue aucnepcun ceTta.

[Tonydyenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenune nokasaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanne cBONWCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH

['panuibl NpUMEHMMOCTH KJIacCMYeCKOM MexaHuku. [locTymaTel cnenuanbHOM TEOpUH
OTHOCHUTEJIbHOCTH: WHBApHAHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUIUHBI.

OHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIUsl OKOSL.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. Gopmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
¢dhoToHa.

OtkpeiTue u wuccnepaoBanue Qoroadpdexra. Ombitet A. I. CronetoBa. 3akoHBI
¢dororpdexra. YpaBHenue DitHimTeiHa a5 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNasnenue ceera. Onbitel [1. H. JIebenena.

XHUMHUYECKOE AEUCTBUE CBETA.

Texnudeckue ycTpoiCTBA M TpPaKTHUECKOE NpuUMeHeHHe: (PoTodneMeHT, (OTOAATUUK,
CoNTHeYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(ddexTa.
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Ceeroauo.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -vactuil. [lnanerapHas
Mmozenb aroma. Ilocrynarer bopa. M3nyyenne u mornomenre GOTOHOB MPH IEepexoie aToMa ¢
OJIHOTO YpPOBHSI BSHepruu Ha Apyro. Buasl crnekrpoB. CHekTp ypoBHEH 3HEpruud aroma
BOJIOpO/JIaA.

BounnHoBsie cBoMicTBa yacTull. BosHbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM Ayaau3Mm.

CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: CHEKTPaJbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habntonenue nuHeHvaTbIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ha6nronenune nuHeHYaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXHOCTh  CTPOCHUS  sjpa. OTtkpbITHE
paaunoaktuBHOCTH. OnbITH Pezepdopaa no onpeneneHnio cocraBa pagdoakKTUBHOIO U3TydeHHUSI.
CgoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paanoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmownas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio saapa. M30Tormnsl.

Anbba-pacniaz. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Anepublie peakuuu. Jlenenvie u cuHTE3 SA€EP.

SAnepubiii  peaktop. TepmosmepHwiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON SHEPreTUKH.

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckre ycTpoiCTBa M NMPAKTHUUECKOE MPUMEHEHHE: J03UMETp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas boMOa.

Jlemoncmpayuu

CuéTYnK MOHM3UPYIOUIUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

Oranel pa3BUTUS  acTpoHOMHUH. IIpukiiagHO€ W MHPOBO33pEHYECKOE 3HAYECHHE
aCTPOHOMHH.

Bup 3Bé3nH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IUIAHETHI, UX BUANMOE JBHKEHUE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTb. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. JMarpamMma «CHEKTPabHBIA KJIAaCC — CBETUMOCTBY». 3BE3/bI
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[JIaBHOM TOCJENI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3] TJIaBHOM
IOoCJIe0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoOBpeMEHHbIE IIPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronu CoJlHLIa ¥ 3BE31. DTambl KU3HU 3BE3 L.

Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PagmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pa3Oeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroenust HeBOOpYKEHHBIM IJ1a30M C UCHOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIeNICHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOTo MoIyIIapus U SIPKUE 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKON cdepax MesATeNIbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKM U acTPOHOMHUH B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
MpesIcTaBlIeHU 0 (prU3nUYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHUHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHI O IPUpO/IE.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢uzmkm 06a3oBoro ypoBHsS B 11 Kkimacce ocymiecTBIseTcs ¢ y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HW3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SIBJICHUE, Hay4yHbId (akT, runore3a, (u3nyeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOACHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0JI00US TPEYTOJIbHUKOB, OMIPEIEeICHHE TUIOMIAIU TUIOCKUX QUryp 1 o0bEma Ted.

buonocus: snekrpuyeckue SBIEHUS B XUBOM Mpupoje, KojedaTelnbHbIE IBUKEHUS B
KUBOW IPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOM IPUPOJE, NEUCTBUE paJUALMM Ha YKUBbIE
OpraHU3MBblI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PelIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHUTHBIE TOJIFOCA 3€MITH, 3aJIeKH MAarHUTHBIX pyd, (PoToChEMKa 3eMHOMN
MIOBEPXHOCTHU, MPEACKAZAHUE 3EMJIICTPSICEHUM.

Texnonozcus: TMHUM DJIEKTPOIIEpENad, TEHEPATOp MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATED,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJTHEUHas OaTapes.
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrOo mpenaMera «®Dusmka» Ha ypoBHE cpemHero oomiero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpenamera «Du3uKka» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M OIBITAa JIEATSILHOCTH B TPOIECCEe peaM3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYaIOIIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUETIOBEYSCKUX TYMAHUCTHUECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHN B 00Pa30BaTeIbHONW OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCHMCKON TPaXKIaHCKON MJICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHUSIM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI ¥ IICHHOCTH, B TOM YHCJIC B JACATEIBHOCTU YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIUTAHMSI:

WHTEpEC K pa3audHbiM cdepaM TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3o0BaHUIO U caM00Opa3oBaHUIO B o0jacTu (U3UKU HA
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;
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IJIJAHUPOBAHUE U OCYILECTBICHUE JEHUCTBUIM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHUSA
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble JJoruuyeckue JaeiicTBus:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIONIUXCS MaTepHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATH PAabOTy B YCIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarebCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHATHSIMH W METOJaMHU (PH3UYCCKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-UCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JaCTH
(U3HKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
MpeoOpa30BaHUI0 M MPUMEHCHHUIO B Pa3jIMYHBIX YYCOHBIX CHUTYyallUsX, B TOM 4YHCIIC IPH
CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelICHHs, HAXOJUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJC PCLICHUS 3aJauyd pPe3yJbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTh 3HAHUS N0 (pU3MKe B IPAKTHUUECKYIO 00acTh KU3HEIEATEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE TOIXO0bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:
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BIIQJICTh HABBIKAMU TOJydeHUS WH(popMarmu (GU3NYECKOTO COACPIKAHUS M3 MCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IIOMCK, aHAIM3, CUCTEMAaTU3alUI U
WHTEPIPETANIO HHPOPMAITIH PA3TUYHBIX BUJOB U (HOPM MpeACTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OpMAIIHH;

WCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHu KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a/a4 C COOJIOJCHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOepPEKCHHUS, TTPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4ETOM
Ha3HaueHWs WHpOpMamMM ¥ TENEBOW AayIWTOPHH, BBIOUpAs ONTUMAIBHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYILIECTBJIATH OOLIEHNE Ha ypoKaX (PU3UKH U BO BHEYPOUHOU J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYaIlui U CMATYAaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJNCTB;

TMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U WHIMBUIYyaIbHOM pabOTHI;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHMA C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh II€JI COBMECTHOW JESATEIHHOCTH, OPraHW30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, paCIpeAciisiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYeCTBO CBOETO BKJIaJa W KaXJOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTh HOBBIE IPOEKTHI, OLICHUBATh WJAEH C MNO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IOBEACHUE B PA3JIMYHBIX CUTYALMSIX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:

CaMOCTOSITEJIBHO OCYILECTBJISATh IMO3HABATENIBHYIO JESITENbHOCTh B oOJacTu (PU3UKU U
aACTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IJIAH PELICHUS] PAacUETHBIX M KAYECTBEHHBIX 3a/ay, IUIAH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

JIaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacimupsATh PaMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CrocoOcTBOBaTh (HOPMHUPOBAHHIO M TPOSBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JI€ATE€IbHOCTh, OLIEHHUBAaTh

COOTBETCTBHUE PE3YJIbTATOB LIETSIM;
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BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
1 MBICIUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCIOJIB30BaTh MPUEMBI pe(hIeKCUH JJIS OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATh CBOE MPaBO U MIPAaBO APYrUX HA OIIHUOKU.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTrPaMMBbI IO (pU3MKeE 115
YPOBHSI CpeliHero ooiiero oopa3oBaHusi y 0OydaroIIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJanTHPOBAaThCA K SMOIMOHAIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTb KOHPIUKTHIL.

MHNPEIMETHBIE PE3YJIBTATHBI

K xoHiy oOyuenus B 10 kiacce mpeaMeTHbIC pe3yinbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJOTHH, B MPAKTHYECKON
NeSITeNIbHOCTH JIFOJICH;

YUUTHIBaTh TPAaHUIBl NPUMEHEHHS H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUHUaibHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENIO0, MACATbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, XUAKOCTEH M TBEPABIX TEJN, TOUCYHBIH AIIEKTPUUECKHUM 3aps]l NMpU PELICHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHUS (MpOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSAMOJUHEHHOE IBU)KEHHE, CBOOOJHOE TMaJeHHe Te,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeiictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TEeTJI0BOE paBHOBECHUE, HCTIapEHHe, KOHCHCAIINS, TUIaBIEHUE, KPUCTAITU3alINA,
KHUIIEHUE, BIAKHOCTh BO3/1yXa, TMOBBIIICHHE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCyJle, CBSA3b MEXKIYy MapaMeTpamMu COCTOSHMS ra3a B H30IpOlieccax, JJIEKTpU3alus Ted,
B3aUMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE JBIKEHUE, UCTONb3ys (PM3MUECKHUE BETUYMHBI: KOOpIMHATA,
MyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teia, CHila, UMIYJIbC Telda, KMHETHYeCcKas
SHEprusi, MOTEHIUAJIbHAs DHEPrus, MeXxaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTHMCAHWU TPABWIBHO TPAKTOBaTh (PU3MUECKH CMBICT HCHOJB3YEMBIX BEIUYHMH, WX
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0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYrUMH BEIMUYUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBBIE CBOICTBA T€l M TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpeAHsAs KHHETHYECKash »HEPrus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOd(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIIBHO TPAKTOBATH (DU3MUYECKHIA CMBICI HCTIOJIb3YEMbIX BEJIHUUH,
ux OOO3HAYCHHWsS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: JEKTPUUECKUI 3apsi, dJIEKTPUUYECKOE TOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAJN, Pa3HOCTh NOTEHLUANOB; MpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO BEJIMUHHY C JPYTUMHU BETMUMHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ysl (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |1 u Il 3axkonsr HpioToHa, 3aKOoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3UIIMU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIECTBA, [a30Bbl€ 3aKOHBI, CBA3b CpPEAHEH KHWHETHMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pasnuyarh yCIoBUs UX O€30IaCHOTO MCIOJIb30BaHMS B TOBCEJHEBHOM KU3HU;

BBITNOJIHATE 3KCIEPUMEHTHl 10 MCCIEJOBAHUIO (DU3MUECKUX SBJIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM MpPSMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3TOM  (OpMYJIHUpOBATH
npobiemy/3agadyy M TUIOTE3y Y4eOHOrO AKCIEpUMEHTa, COOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYyA0BaHUs, IPOBOJAUTH OIBIT U (POPMYIMPOBATH BBIBOJIbI;

OCYLIECTBIIATh MPSIMbIE W KOCBEHHbIE W3MEPEHUs (QU3MUYECKHX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BATh H3BECTHBIE METOJbl OLIEHKH
MOrPEITHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIMYMHAMH C MHCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3ysbTaTaM HUCCIIE0BaHUS;

coOmogaTh IpaBuia O€30MACHOIO Tpylda NpU IMPOBEIECHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  IMPOEKTHOW JEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUEecCKOW MOJIENIbI0, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33Jaull BHIOUPATh (U3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEeHHOTO 3HauUeHUs (PU3MYECKON BEINYHHBI,

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJIeHU ¢ ONOpOi Ha M3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHHUS,;

UCIONb30BaTh MPU pElICHHMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HH(POPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIpPETAlUU W TPEACTaBICHUS Y4eOHOH U
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HAyYHO-TIOMYJISPHONH WHGOpPMAITUH, MOJIYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATH MOJTYIaeMyI0 HH(POPMAIIUIO;

MPUBOANUTH TPUMEPHI BKIIA/Aa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUUCCKUC 3HAHUA II0 (I)I/I3I/IKG B HOBCCI[HGBHOﬁ KHU3HU 1A
oOecrieyeHns OE30MACHOCTH MPHU 0OPALEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHS 3JJ0POBBS U COOIIOICHNS HOPM 3KOJIOTHUECKOT0 TOBEIECHHS B OKPYKaloIel cpene;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh padboOTy
rpymnmbl, palnyuoOHAJIbHO pacCnpeacisiaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUsAX, aJCKBATHO OLCHMBATH BKJIA[ KaXAO0I'0 M3 YYAaCTHUKOB I'pYHIIbI B
pelIeHne paccMaTpuBaeMoi IPOOIEMBI.

K xonuy oOyuenus B 11 kJiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUpPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B MPAKTHYECKOU
JEeSITeNIbHOCTH JIFOJIeH, LIEJIOCTHOCTh U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHUIIBI MPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYeUHBIH
ANIEKTPUYECKHUI 3apsii, Jyd CBeTa, TOYEUHBIM HCTOYHUK CBETa, sIepHas MOJENb aroma,
HYKJIOHHAsl MOJIEb aTOMHOTO pa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOIIECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JACUCTBUSA TOKA, B3aUMOJCHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs
WHIYKUUS, ACHCTBME MAarHUTHOTO MOJs Ha MPOBOAHMK C TOKOM M JBWXKYIIMMNCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBL, IPSMOJIMHEIHOE pacIIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus U MOISIpU3aLUSg  CBETa, TUCHEPCUs CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U NCKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIE CBOWMCTBA BEIIECTBA (DJICKTPUUYECKUE, MArHUTHBIE, ONTUYECKUE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbIC SBIICHUS (IIPOLIECCHI),
UCoJIb3ysl (U3NYECKUE BEIMYMHBL: DBJICKTPUUECKUM 3apsj, Cuila TOKa, DJIEKTPUUECKOe
HaIpsKEHUE, AMEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHLIHUAIIOB, JIEKTPOABIKYILAS CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUUYECKOr0 W MArHUTHOTO TMOJIeH, MEpUOJ W 4YacToTa KojebaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KojeOaHuil, (QOKyCHOE pacCTOsIHME€ M ONTHUYECKAas CUja JIMH3bI, MPU OMUCAHUHU MPABHIBHO
TpakTOBaTh (UIWYECKUI CMBICT HCHOJIb3YEMbIX BEJIWYMH, MX OOO3HAYCHHS M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBbIE SBJIEHUS WM IPOLECCHI, HCHONB3Ys (huznyeckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IMOJIypacnajna, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPAaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCIOJNB3YEMbIX BEIMYMH, MX OOO3HAueHHs U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3bIBAIOIIME AHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;

aHAJM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, UCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKoHBl IOCJIEJOBATENBHOIO M MAPAJUIENBHOIO COCIMHEHUS
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IIPOBOJHUKOB, 3aKkOH J[xoyms—JIeHnma, 3akOH  3JIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
IIPSIMOJIMHENHOIO PaclpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMsI CBETAa, 3aKOHbI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa A (GoTodhdeKTa, 3aKOH COXpAaHEHUS DHEPruH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHMs
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3indarhb
CIIOBECHYIO (DOpPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHMIIb,
001acTH) MPUMEHUMOCTH;

ONPEJENATh HaIlpaBJIEHUE BEKTOpa WHIYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTH U OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIIEIOBAaHUIO (PU3NYECKUX SIBIEHUI M IPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (opMynupoBaTh
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOupaTh YCTaHOBKY W3
MIPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMble U KOCBEHHBIE HU3MEpPEHHsS (PU3MUECKUX BEIUYHMH, HPU ITOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEeI0BaTh 3aBUCUMOCTH (PU3UYECKHUX BEJIMYMH C MCHOJB30BaHUEM MPSIMBIX U3MEPEHUI:
P 3TOM KOHCTPYHMPOBAaTh YCTAHOBKY, (DMKCHPOBAaTh Pe3yJbTaThl MOJIYYEHHON 3aBUCHUMOCTHU
¢bu3nyecKkux BENWYMH B BHUAE TabmuIl M TrpaQuKoOB, Je1aTh BBIBOJABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3Ys
(bu3nyeckne 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7aull BEIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KauyeCTBEHHBIC 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccyKJeHUI ¢ ONOPOH Ha N3YyYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBPEMEHHbIe HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMU U IPEACTaBIECHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MHGpOpPMAaLUKU, MOJYYEHHOM W3 pPAa3IUYHBIX HCTOYHUKOB, KPHUTHUYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OPMAIHIO;

OOBSICHATH NPUHIMIIBI ICHCTBHSI MaIlIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3avyaTh
yCJIOBHA UX O€30IIaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HM,

NPUBOAUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX Y4EHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN ¢ TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, A
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3IUUHBIX COLMAIBHBIX POJIeH, MIIaHupOBaTh paboTy
TpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaH/JAPTHBIX CUTYalUsX, aJ€KBaTHO OLIEHMBATh BKJAJ Ka)KIOTO M3 YYaCTHUKOB IPYIIHI B
peleHre paccMaTpuBaeMOi POOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
n/m | MporpamMmbl Bcero Kontpoasnsie [ IIpaxTavieckne o0pa3oBaTe/ibHbIE PeCypChI
padoThl padoThI
Paznen 1. PUBUKA 1 METO/JbI HAYUYHOI'O IIO3HAHUSA
11 ®u3rka 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmmorexa HOK
' /Il HayH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kusemarnka > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlunamika ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOPUH 9 1 bubmorexa I[OK
' YIp p https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds0o.ru/7f41bf72
33 ArperatHbie cocTOsiHHS BeriecTBa. da3oBbie 5 bubnuoreka [JOK
' TIEPEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DJIEKTPO/IMHAMMUKA
4.1 OneKTpocTaThKa 10 1 bubmorexa LHOK

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

ITocTosiHHBIN dneKTpUdYecKuid TOK. TOku B

bubnuoreka [IOK

4.2 Pa3IUYHBIX Cpeliax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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https://m.edsoo.ru/7f41bf72

11 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/m | NporpamMmsl Bcero KonTponnasic | IlpaxTrieckHe o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Paznea 1. 9JIEKTPOJIMHAMUKA
11 MaruautHoe noje. DJeKTpOMarHUTHAsI 11 1 3 bubnuorexa [JOK
WHJTyKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nes 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndeckue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [JOK
KoJIeOaHUs https://m.edsoo.ru/7f41c97c
2.2 MexaHn4ecKkue 1 3JeKTPOMarHUTHHIE BOJTHBI 5) 1 Eggg?/()n:éelaz(%(.)rﬁﬂ f41c97c
23 | Onma 10 3 Attpsimetso0 M TH41c9Tc
Wroro o pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bubnuorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [JOK
4.1 ONeMEeHThl KBAHTOBOM ONTUKHU 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A1pO S https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKHN
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bubnuoreka [IOK

5.1 DeMeHTHl aCTPOHOMHHU U acTPOPUIUKU 7 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 7
Pazgen 6. OGOBIAIOIIEE IOBTOPEHUE
bubnuorexa [JOK
6.1 Obobmaromee nosTopexne 4 https://m.edscﬂ).ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinyecTBo yacoB
Ne Tema vDoKa Mara DJIeKTpOHHbIe U (poBbIe
n/n yp Bcero Konrpoapusie | Ipakruteckue u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThl padoThI

1| Hayamse weromss noswamn ) Bubmorera LIOK

v o https:/m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u MecTo pusuku B

2 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEITLHOCTH JIFOIeH
MexaHn4eckoe JBHKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nemkenus. [lepeMerienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpEHUe

4 PaBHOMEpHOE NpSAMOJIMHENHOE 1 bubmuorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSMOJIMHEWHOE 1 bubnmuoreka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majienre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOIHOTO MAaIeHUs https://m.edsoo.ru/ff0c39cc

7| Dowwerme warepmanent souaino | 1 ubmotera LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
;| D oromenecr e, | o LOK
pr ' https://m.edsoo.ru/ff0c3be8
[IepBriit 3ak0H HproTOHA
9 Macca tena. Cuia. [TpuHnun 1 bubnuoreka [IOK

Cynepno3uiuu cuil. Bropou 3akoH

https://m.edsoo.ru/ff0c3be8
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HproToHna a1 MaTepuaibHOU TOYKH

Tperun 3akoH HproTtona nis

bu6mmoreka [{OK

1
0 MaTepPHAIBbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TskecTH. Ile pBaa KOCMUYECKast bubmorexa [TOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadpummenT tpenus.

13 Cuna cgn OTI/IBJ‘ICS)I/I({)II'III " BI/IE(GHI/II/I bubmmorexa [TOK

P pH A https://m.edsoo.ru/ff0c3f76
TeJa B XKUJIKOCTH WJIH Ta3e
[TocTynarensHOE ¥ BpanaTelbHOES

14 JBKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6moreka [IOK
MowmenT cuibl. [1nedo cubl. https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBECUS TBEPAOTO Tesla
Nmnynbc maTepuanbHON TOUYKH,

15 CHUCTEMBbI MaT€PUAIILHBIX TOYECK. bubmuorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBHYKEHHE
PaGota 1 MOLITHOCTD CHUIIBI.

16 Kunernueckas sneprust bubnuoreka [JOK
MaTepuaibHOM TouKd. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOI SHEPTruu
[ToTeHnmanpHas YHEPIUs.

[ToTennmanpHas sHEpPrUs 0

17 edo 1]\lm OBaHHOI/frli) I/}IIEEIYF bubmorexa HOK
ACDOPMHD DYRUHDL. https://m.edsoo.ru/ff0c461a
[ToTennmanpHas 3HEprus Teaa BOIU3u
MTOBEPXHOCTU 3eMITU
[ToTeHnManpHbBIE U HEIOTEHINAIBHBIE

18 cuibl. CBs3b pabOTHI bubnunoreka [JOK

HCIMMOTCHIMAJIBHBIX CHUJI C
H3MEHEHHEM MEXaHUYSCKON OHCPIHUU

https://m.edsoo.ru/ff0c478c
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CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU DHEPTUH

19

Jlaboparopuas padoTa
«HccnenoBanue cBsA3U pabOThI CHIIbI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH TeJla Ha IPUMEPE
PACTSHKEHUS PE3UHOBOTO JKI'yTa»

20

KonTponsnas pabora no teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIO)KEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.
Bbpoynosckoe neuwxkenue. ubdys3us

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTtep ABUKECHUS U
B3aMOJEHCTBUSA YaCTUI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTE
W TBEPHBIX TEII

23

Macca monekyn. KonuuectBo
BeniectBa. [locrostHHas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa
u e€ usmepenue. lllkana remneparyp
Lenscns

25

Wneansueiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
Cpe/IHEN KHUHETUUYECKOW SHEPTUU
JBUKEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Knanelipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JIaGoparopHas paboTa
«MccnenoBanue 3aBUCUMOCTU MEXKIY
napaMeTpaMH COCTOSTHUS
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

pa3peKEHHOTO ra3ay

H3ormporiecchl B HI€aIbHOM ra3e u ux

bu6mmoreka [{OK

29 rpaduyecKoe MmpeCcTaBICHHE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOIUHAMUYCCKOU CUCTEMBI U

30 crocoObl e€ m3meHeHus. KommaecTso bubnuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHS 0JTHOATOMHOTO HACaTBHOTO
rasa

31 Buasr Tennonepenaun bubmmorexa [TOK

g pest https://m.edso0.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.

32 KonmuecTBo TemnoTel npu bubnuoreka [IOK
Teryionepenayue. AanadaTHbIH https://m.edsoo.ru/ff0c5c36
poriecc
[TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubmuorexa [JOK

33 )

MPUMEHEHHE K H30MPoIeccam https://m.edsoo.ru/ff0c5efc

o | oo moucen: Busorea 10K

pupoZe. BTop https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU

35 [Tpuniun nevicreus u KII/ TeroBoit bu6mmoreka [JOK
MallIHHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KIT/]

37 DKOJOTHYECKHE MTPOOIEMbI
TEIUIOOHEPTETUKHI

38 Ob6o6maromuit ypok «MoJekyssipHas bubnuoreka [IOK
¢buznka. OCHOBBI TEPMOTUTHAMUKI) https://m.edsoo.ru/ff0c6938

3| Monexymmpmin e, Ocross ubmiorera LIOK

AP ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 ITapooGpazoBaHue U KOHCHCAIHS. bubnuoreka [IOK
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Hcnapenue u kuneHue

https://m.edsoo0.ru/ff0c63b6

AOCOJIOTHAS U OTHOCUTEbHAA

bubmmoreka [{OK

4 IBIJ;;XHOCTI’ BO3AyXa. HackIeHHEI https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnmueckue u
P I Buorra LOK
P A https://m.edsoo.ru/ffoc65f0
kpuctaisl. CoBpeMeHHbIE
MaTepuabl
PR ER s — ubmorera LIOK
a1 : https://m.edso00.ru/ff0c6708
Cyb6mumariust
bu6moreka [IOK
44 VYpaBHeHue TEIIOBOro OanaHca https://m.eds00.ru/f0c6820
g | o e ey Bumorers 110K
AL A P https://m.edsoo.ru/ff0c6bcc
3apsJI0B
46 | momymposommes Saxen coxparcis Bubmotera LIOK
YNPOBOZL ' P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOT0 3apsija
47| Konona, Towoamtonexpuaccrn ubmotera LIOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanps:k€HHOCTB 3ITEKTPHUUECKOTO
48 noJist. [IpuHiun cynepno3unuu bu6mmoreka [JOK
NIEKTPUYECKHX TTOJIeH. JIMHUN https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
o | o meperecor B 0K
' LA https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
50 [IpoBOAHUKHY U AUDIIEKTPUKH B bubnuoreka [IOK

QJICKTPOCTATUYCCKOM II0JIC.

https://m.edsoo.ru/ff0c7018
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I[I/IBHGKTPI/I‘-IGCKEUI IMPOHHULIACMOCTb

51

OnexrpoeéMkocTs. Konnencarop

bu6mmoreka [{OK
https://m.edso0.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHDKEHHOTO KOHJIEHCATOPa

bubmmoreka [{OK
https://m.edsoo.ru/ffOc72c0

53

JlabopaTtopHnast padota "N3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa”

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTO PUHTEpA.
DIeKTpocTaTU4ecKas 3aluTa.
3a3zeMiIeHHEe AEKTPOPUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma Jyist
ydacTKa [enu

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIIaHHOE COEAMHEHUE
poBOHUKOB. JIabopaTtopHas pabota
«3yyeHne cMemaHHOTO COeIUHEHUS
PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO
ToKa. 3aKkoH Jlxoyns-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anektpuyeckoii nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'0 COIPOTUBIICHUS

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTD
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COTIPOTHUBJICHUS] METAJIJIOB OT
temneparypbl. CBepXIIpOBOAUMOCTh

60 DNEeKTPUYECKUH TOK B BaKyyMe. 1
CBOMCTBA AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

61 MpUMecHast MpoBoauMocTh. CBOKCTBA 1 bubnuorexa [JOK
p—~n-nepexoa. https://m.edsoo.ru/ff0c84ae
[lonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B PACTBOPAxX H

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuoreka [JOK
DIEKTPOTUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

63 CamMOCTOSITENNbHBINA U 1 bubmuorexa [JOK
HECaMOCTOSTESIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DNeKTpuYecKue Mpuodopsl U

64 YCTPOMCTBA M MX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenwue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubnmuoreka [JOK
«DIEKTPOAUHAMHKAY https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Qnekrpocraruka. [locTosHHbIN 1 bubnnoreka [JOK
3JIeKTpUYecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpellax»

67 PesepHbliil ypok. KonTpoiabHas 1 bubnnoreka [JOK
paboTa no Teme "DneKTpoAUHAMHUKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0oOmIaronmii 1 bubnuoreka [IOK
ypok 1o temMam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TIPOTPAMME
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11 KJIACC

KoaudecTBO 4acoB

Ne Ten K Mara DJIeKTpOHHbIe HH(poBbIe
n/n eMa ypora Bcero Konrpoapusre | pakruteckue u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padboThI
[TocTosIHHBIC MAarHUTHI M KX

1 B3auMoO/IeiicTBHE. MarHuTHOE ToJIe. 1 bubnuorexa [JOK
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIIMHU
MarauTHO€ 10JIe MPOBOJIHHUKA C

2 TokoM. OnbIT Dpcresa. 1 bubnuorexa [JOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabota «3ydyenue 1 1 bubmuotexa [JOK
MarHUTHOTO TIOJISI KATYIIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TokOM. Cuia Amrepa.

4 JlaGopaTopHnas pabota 1 1 bubmuorexa [JOK
«UccnenoBanue aeicTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBME€ MarHUTHOTO TOJISI HA

5 JBHOKYITYIOCS 3apSUKCHHYIO YaCTHILY. 1 bubnmuoreka [JOK
Cuuna Jlopena. PaboTa cuibt https://m.edsoo.ru/ff0c9df4
Jlopenna
DNeKTpOMarHUTHASE MHYKIIHS.

IToTox BEkTOpa MarHUTHOM

6 uaaykuuu. DJ1C uHAyKuun. 3akoH 1
ANEKTPOMArHUTHON MHIYKIIHH
Dapanes
JIaGoparopHas paboTa Bubnmorexa [IOK

7 «HccnenoBanue sBIEHUS 1 1

SHeKTpOMaFHHTHOﬁ HHIAYKIIUN

https://m.edsoo.ru/ff0cal50
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NunyKTUBHOCTB. SIBIEHUE
camounaykuuu. SJC
CaMOMHJIYKIIMH. DHEPrus
MAarHUTHOTO TIOJISI KATYIIKA C TOKOM.
DJIEKTPOMArHUTHOE T0JIe

bu6mmoreka [{OK
https://m.edso0.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AIIEKTPOMAarHMTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIN
2JIEMEHTAPHBIX YACTHIL,
VHJYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DJIEKTPOMarHuTHast
WHAYKIOU)

bu6moreka [IOK
https://m.edsoo0.ru/ff0cab82

11

KonTponbHas paborta o teme
«MaruuTHOE€ TI0JI€.
DneKTpOMarHuTHasT WHITYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
KoJsiebanus. ['apMoHnueckue
KoJjicOaHus. YpaBHEHHE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaienue sHeprUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJieOaHMii rpy3a Ha
HUTH OT JUIMHBI HUTH U MacChl

rpy3a»

14

KonebarenbHbIM KOHTYD.
CB0060AHBIE EKTPOMArHUTHBIE
KoJie0aHUs B U/1€AIBHOM
KosiebaTeabHOM KOHTYpe. AHaIOTus
MEXJly MEXaHUUECKUMU U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820
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OJICKTPOMAIrHUTHBIMU KOJIEOAHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPaHCHUA SHCPIruru B HACAJIbHOM
K0J1€0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOanusax. BeiHyXIeHHbIE
MEXaHUYEeCKue KoyeOaHusl.
Pe3onanc. BeyxneHHbIE
OJICKTPOMArHUTHBIC KoJie0anus

bubmmoreka [{OK
https://m.edsoo.ru/ffO0cbb86

17

[lepemennbIn TOK. CHHYCOUJAIBHBIN

MepEeMEHHBIA TOK. MOIIHOCTH

IMEPEMEHHOTO TOKaA. AMHJ’II/ITYJIHOG n

,ZIGI/IVCTBYIOHIGG 3HA4YCHHEC CUJIBI TOKA
1 HalIPsDKCHUSA

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
repeaayda u norpedaeHue
AJIEKTPUYECKON SHEPIUun

19

YCTpoHCTBO M MPAKTUUECKOE
MIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, FeHepaTopa NEPEeMEHHOTO
TOKa, JIMHUI JIEKTporepead

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOJACTBEC 3JICKTPOSHEPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOSHECPIUU B MOBCEAHEBHOU
KHU3HHU

21

MexaHu4yeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.

CkopocTh pacpoCTpaHEHUs U JJIMHA
BOJIHBL. [lonepeunsie U TpoOI0JIbHbBIE

BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocThb 3ByKa. I poMKOCTh

bu6mmoreka [JOK

36



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. BeicoTa Tona. TemOp 3Byka

https://m.edsoo.ru/ffOcccOc

SHGKTpOMaFHI/ITHBIe BOJIHBI, UX

bubmmoreka [{OK

23 CBOHMCTBA U cKopocTh. [1Ikana
p https://m.edsoo.ru/ff0ccfe0
AJICKTPOMATrHUTHBIX BOJIH
[TpuHIUIB paTUOCBI3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3M. Pagmonokanus
o5 KonTponsHas pabora «Konebanus u bubnuorexa [JOK
BOJTHBD» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHENHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpeje. bubmuotexa [JOK
Todveunslii ncTOYHUK cBeTa. JIydu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHnue cBera. 3aKOHBI
27 oT pameHnﬂ csera. [locTpoenue bubmmorexa HOK
P . P https://m.edsoo.ru/ff0cd4e0
1300paKeHNH B IMJIOCKOM 3epKajie
[Ipenomnenune crera. [TonHoe
28 BHYTPEHHEE OTpaKEHUE. bubmuorexa [JOK
[IpenensHBIA yroOJ MOJHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKECHHUS
JlabopaTtopHas paborta «3mepenue bubmuoteka [JOK
29 .
[TOKA3aTeNIs MPEITIOMIICHHS CTCKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenune nzoopakeHuii B
30 nuH3e. Do Mpna TOHKOM J'II:/IH3BI bubmorexa LIOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBennueHue JTMH3bI
JlaGopaTtopHas pabota
31 «HcenenoBanue cCBOMCTB
M300paXeHUH B JINH3AX)
Jucnepcus cera. CoxXHbI COCTaB
32 6enoro cseta. L{ger. JlaboparopHas

pabota «HabmroieHue aucnepcuu
CBETa»
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33 WNuTtepdepenmus creta. dudpaxist bubnuorexa [JOK
ceta. JludpaxironHas pemerka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpUOOPHI M YCTPOICTBA
35 Y yCJIOBHS MX 0€30M1aCHOTO
MIPUMCHCHHUS
I'paHUIBI MPUMEHHUMOCTH
36 KJIACCUYECKOW MEXAHUKH. bubnuorexa [JOK
[MocTynaThl crielMaibHOW TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTtHOCHUTENBHOC
37 OJIII:OB;IeTMEEEOC"T;I. 3ameienne lf?tl/tl 6?_71/(??;152}5/%(: fad?
BPEMEHU U COKpaIlCHUE JITNHEI bs-1im. :
DHEPrusi ¥ UMITYJIbC
38 PENATUBUCTCKOW YacTullbl. CBA3b bu6mmoreka [IOK
MAacCChI C SHEPTHEH U UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHEprusi NoKost
3| Ocnom creuamor reopi Butmioteka LIOK
O THOCHTEIEHOCTIDY P https://m.edsoo.ru/ffocf6f0
40 ®otonbl. Dopmyna I1nanka. bubmuoreka [JOK
DHEpPrus ¥ UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BAHNE
bubnuoreka [JOK
4 g:;g?(izma' Ombirot A. T https://m.edsoo.ru/ffOcffc4
| oo S Buorra LOK
o ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorospdexra
Jasnenue ceeta. Onbith [1. H.
43 JlebeneBa. XUMHYECKOE NEUCTBUE Eubmorexa OK

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpoucTsa u
IIPAKTHUYECKOE IIPUMEHEHHUE:

44
¢doTodneMeHT, POTOAATUHK,
coJiHeYHast OaTapesi, CBETOTUO T

45 Pemenne 3amaq mo reme «3J€MEHTHI bubmmoreka [{OK
KBAHTOBOM OITHKU» https://m.edsoo.ru/ff0d0302

o | b o Towcom O s 10K

peopA P https://m.edsoo.ru/ff0d091a
gactull. [InmanerapHas Moaens atoma
bubmmoreka [{OK

47| Moctynatst Bopa https://m.edsoo.ru/ffod0afa
Wzny4yenune u moriomieHrne GOTOHOB

48 IIpY IIEPEXOJIE aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTHH Ha APYroi. Busr https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBEIe cBOMCTBA YacTHIl. BOJIHEI

49 ne bpouis. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOW ayanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE M3JIy4CHHE
OTKpBITHE PATHOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnuoreka [JOK
OTIpPEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
paJIMOAKTHBHOTO M3ITyYCHHUS
CsouctBa anb(a-, 6eTa-, raMma-

51 u3nydeHus. Bimsaue
pPalMOaKTUBHOCTH Ha KUBBIC
OpraHu3Mbl
OTKpBITHE IPOTOHA U HEWTPOHA.

59 N3otonsl. Anbda-pacna. bubnuoreka [IOK
DJNEeKTPOHHBIM U O3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacmaj. ['aMma-usnyueHue

53 OHeprus CBA3U HYKJIOHOB B sIIpe. bu6nuoreka [IOK
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SnepHble peakuuu. SAnepHbin
peaktop. [IpoGiieMsbl, TEPCIIEKTHBEI,
9KOJIOTMYECKUE aCIEKThI JIEPHOU
SHEPreTHUKU

https://m.edsoo0.ru/ff0d1356

54

DneMeHTapHble YacTuilbl. OTKPBITHE
Mo3UTpoHa. MeTo 1l HAOIIOICHUS U
pEruCTpalu JIEMEHTAPHBIX YACTHL.
Kpyrnsliii cton «@yHaaMeHTAIbHbIE
B3aMMOJACUCTBUS. EAMHCTBO
(hbU3UYECKOU KapTUHBI MUPA»

bubmmoreka [{OK
https://m.edso0.ru/ff0d0e38

55

Bup 3se3nnoro neda. Co3Be3nus,
SIPKAE 3BE3/bI, TIJIAHETHI, UX BUINMOE
nBrmxenne. CoaHeyHas cHCcTeMa

56

Counite. CotHeuHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIIA U 3BE3]

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI IIaBHOW
MOCJIeI0BATEIbHOCTU. BHYTpeHHee
cTpoeHue 38€311. CoBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
sBosrory CoJIHIA U 3BE3LT

58

Mineunbin [Iyte — nama ["anaktuka.
TTonoxxeunune u nBuxenue CosHIIa B
lNanakruxe. ['anaktuku. YepHbie
JIBIPBI B AJIPax rajJakTHK

59

Bcenennas. PasOeranue rajakTuK.
Teopus bonbioro B3pbiBa.
PenukToBO€ H3MyUeHHE.
MeraranakTuka

60

Hepermennsie mpo6iaembl
aACTPOHOMMH

61

KonTpospHast paboTa «1eMeHTHI
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ACTPOHOMMH U aCTPO(UZUKI)

62

Ob6o6maromuii ypok. Pons ¢pusuxu u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeJIOBEKa

63

O6o06matomuii ypok. Ponbs u mecto
(U3HUKHN 1 aCTPOHOMUH B
COBPEMEHHOMN HAyYHOUN KapTUHE
MUpa

64

O6o06matromuii ypok. Poib
(uznueckoil Teopuu B
(hopMHUpPOBaHUHU TPEICTABICHHM O
(bu3nyecKoil KapTUHE MUpa

65

O606maromuit ypok. Mecto
(hu3UYeCKO KapTHHBI MUPA B 00IIEM
psTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHHUIA O TPUPOJIC

66

Pe3epBHbIil ypok. MarauTHOE T0JIE.
DNeKTpOMarHUTHAsI UHTYKIIHSI

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEJIbHOCTH

68

Pesepubiit ypok. KBantoBas ¢usuka.
DJIeMEHTHI aCTPOHOMUU U
acTpopU3NKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

68
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