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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHS Ha YPOBHE CpEIHEr0 OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJOXXKEHHH W TpeOOBaHWIl K pe3ylibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHON nporpaMmsbl, npeacTtaBieHHbix B ®I'OC COO, a
Takke C ydéroM QenepanbHO paboued MporpaMMmbl BOCHUTAHUS M KOHIICHIUU
npenojaBanus ydeOHoro mnpeamera «®Pusznuka» B 00pa30BaTENIbHBIX OpraHU3aIUsAX
Poccuiickoit denepanuu, pean3yomnX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Copepxanue nmporpamMMbl 10 (U3MKE HampaBieHO Ha (GOpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatomuxcs 10—11 knaccoB mpu oOy4eHUH UX
¢uszuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOAXO0JA.
[Iporpamma mo ¢usuke coorBercTByeT TpeOboBanusm PI'OC COO k miuaHUpyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METalpeAMETHBIM pe3yjbTaTaM OOy4YeHHUs, a TakxKe
YUUTHIBAET HEOOXOJMMOCTh pealu3alid MEXIPEAMETHBIX CBsI3e (QU3MKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeAMeTaMu. B Hel ompenenstorcs OCHOBHBIE
Henu u3ydeHus (PU3MKM Ha YpOBHE CpeIHEero oOumiero oOpa3oBaHMs, MIIAHUPYEMbIE
PE3yNIbTaThl OCBOCHHS Kypca (PU3HUKU: JIMUHOCTHBIC, METalPEAMETHBIE, TPeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

IUTAHUPYEMBbIE€ PE3YIbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM YHCJIE
IpeIMETHBIE Pe3yIbTATHI 110 TOJaM 00YUEeHUS;
coziepkanue yueOHoro npeamera «Pu3nkay 1mo rojgam o0ydeHusl.

®du3rka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KauyeCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00
okpyxaroreM wmupe. IIkombHBIH Kypc GU3UKH — CHCTEMOOOpPA3yIOUUnd s
€CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SBJICHUH, H3ydyaeMbIX XUMHUEH, Owojgorueu, ¢u3ndaeckon
reorpadueii u actpoHomuen. Vcronb3oBaHWE W aKTMBHOE NPUMEHEHUE (PU3HMYECKUX
3HAHMA OMpeNeseT XapakKTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUUA B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJIYYEHHUSI HOBBIX MAaTEpHUAIOB C
3aJlaHHBIMU CBOWCTBAMHM W JpyruxX. M3ydeHue (pu3Mku BHOCUT OCHOBHOWM BKIJIAJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa 00ydaronuxcs, B GopMupoBaHue
YMEHUN TNPUMEHATh HAYYHBIA METOJ| MO3HAHUS TPU BBIMIOJHCHHWH HUMHU Y4eOHBIX
HCCIIEIOBAHUN.

B ocHoBy kypca Qu3uku Ass ypoBHSI CpeAHEro oOmero oOpa3oBaHMs IMOJIOKEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBAThH KaK MPUHIHUIIBI €r0 MOCTPOCHUSI.

Hoea wyenocmuocmu. B COOTBETCTBMM C HEW KypC SBISETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lieNoB (PU3MKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEMl MaTepuall Kypca pu3nku oObeIuHEH
BOKpYr (Qusnmyeckux Teopuil. Beaymum B Kypce sBiseTcss (HOpMUpOBaHHE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUHU, BEILIECTBE U MOJIE.

Hoes ecymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIOJIb30BaHUE
I'YMaHUTapHOTO MOTEHIMaIa (U3MYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTUSL PUBUKHU
C pa3BUTHEM OOLIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU ITpodIeMamu.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢busuku npesrnonaraeT 3HaKOMCTBO €
IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUN M3YyUYCHHBIX TEOPHUi
U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcss IMOCPEACTBOM  BBEJECHUA  DJIEMEHTOB
collepKaHMsl, TMOCBSIIEHHBIX SKOJIOTMYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE
CBs3aHbl C pPa3BUTHEM TEXHUKM U TEXHOJOTMH, a Takxke OOCYXIeHHs MpodiieM
PaIMOHAIBHOTO MTPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMM 3JI€eMEHTaMU Kypca (U3UKM HAa YpPOBHE CpEIHEro oOIero
oOpa3zoBaHus SBISAIOTCA (Qu3nyeckue Teopuu (hopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpe TOCTPOCHHS (HU3MYECKOM Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
IPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPHUPOJIC, T'PAHHUIAX MPUMEHUMOCTHU
TEOPHI1, I ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUIN U IPOLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJIX0] B Kypce (PU3MKHU peanu3yeTcsl Mpexiae BCEro
3a CU€T OpraHu3aly HKCIIEPUMEHTAIBLHON eI TebHOCTH o0ydaromuxcs. s 6a30Boro
ypoBHA Kypca GU3MKH — OTO  HUCIOJIb30BaHUE  CUCTEMBbl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe Mo
¢bu3uKe 00beTMHEHBI B OOIIUI CIIMCOK YYCHUYECKUX MPAKTHICCKUX paboT. Brinenenue
B YKa3aHHOM TE€peYHE JTa0OpATOPHBIX pabOT, MPOBOJUMBIX ISl KOHTPOJISI U OIEHKH,
OCYIIECTBIISIETCS] YYaCTHUKAMHU 00pa30BaTEIBLHOTO MPOIECca UCXOs U3 0COOCHHOCTEMN
IUTAHUPOBAHUS M OCHaleHus kabuHeTa pusuku. [Ipu 3TOM obecrnieunBaeTCs OBJIAICHUE
OOyJaromMMHCS YMEHUSMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHUS, WCCIEIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIUYMH U TOCTAHOBKY ONBITOB TIO0 TIPOBEPKE
MPEIIOKEHHBIX TUIIOTE3.

Bonpiioe BHUMaHuE yAeNsIeTCsl PEUIEHUIO paCUE€THBIX M KaUeCTBEHHBIX 3a1a4. [Ipu
ATOM [JIsl PAcU€THBIX 3a/ad NPHOPUTETOM SBISIOTCS 3aJa4yd C SIBHO 3aJJaHHOU
¢uznuecko  MOJAENBI0, TO3BOJSIOMINE TMPUMEHATH W3YyYEHHBIE  3aKOHBI W
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jelia Kypca, TaKk U MHTErpUpys 3HAHUS U3 Pa3HBIX
paznenoB. /{7 KaueCTBEHHBIX 3aj7[a4 MPUOPUTETOM SIBIISIOTCS 3aJ]aHUs Ha OOBSICHEHHE
MpOTeKaHusl (PU3MUYECKUX SIBIICHUM M MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyroume
BbIOOpa (DM3HUECKON MOJCIH VISl CUTYAIlUH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpebdoBanusimu OI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrieueHUI0 Y4eOHOTO TMponecca 0a30BbIi ypoBeHb Kypca (GU3UKM Ha YpOBHE
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cpemHero o0miero o0pa3oBaHMs TOJDKEH M3y4aThCS B YCIOBUSAX MPEIMETHOTO KabWHeTa
¢u3MKM WM B YCIOBHSAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB E€CTECTBEHHO-
HAay4yHOro LMKIa. B kaOuHere (U3MKM JTOJDKHO OBITh HEOOXoauMoe aabopaTopHOE
o0opyoBaHUE Ji BBIOJHEHUS YKa3aHHBIX B IporpamMme Mo (U3HMKe yYEHHYECKHX
MPAaKTHYECKUX padOT U IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JlemoHCTpanmoHHoe 00opynoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JTOCTATOYHOCTH U OO0ECIeUMBaeT TIOCTAaHOBKY TME€PEUUCICHHBIX B
nporpamMme Mo (U3MKE KIFOYEBBIX JEMOHCTpAIMi /il MCCICIOBAHUS H3y4aeMbIX
SIBIICHUI W MPOIIECCOB, YMIUPUUIECKUX U (DYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHHUM.

JlabopaTtopHOoe  00OpyIOBaHHME JUIsI YYCHHUYECKHUX TMPAKTUYECKUX  paboT
dopmMupyeTcst B BUie TEMaTHUECKUX KOMITJIEKTOB U 00ECIIEUUBACTCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOyd4arommxcs. TemaTmueckne KOMIUICKTHI JabopaToOpHOTO
00OpyIOBaHUS JIOJDKHBI OBITh TIOCTPOCHBI HAa KOMIUIEKCHOM  HCIIOJB30BaHUU
aHAJIOTOBBIX U MU(POBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BUIe IU(DPOBBIX TaOOPATOPHIA.

OCHOBHBIMHY HIETISIMU U3YyYCHUs (DU3HKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:
GopMupoBaHue WHTEpeca M CTPEMJICHHS OOYyYalOMIMXCS K HAydYHOMY H3yYCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TIPEICTABIEHUH O HAYYHOM METOAEe TO3HaHUA ©  (GOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa M3yueHHsS OCHOB CTPOCHUS
MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKHU;
dbopMupoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BaHHEM (DU3UYECKUX 3HAHHM U
HAYYHBIX JJOKA3aTEIbCTB;
dbopMupoBaHUE MPECTaBICHUN O ponu (U3UKU JJIA Pa3BUTUSA JPYTHMX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHI.

JlocTikeHne JTHX LeJeil obecnedrBaeTcs pelIeHHeM CIeAYIOMMX 3ajJad B
npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:
MPUOOPETEHHE CHCTEMBbl 3HaHHK 00 OOMMX (HU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOUYAsT MEXaHHUKY, MOJICKYIAPHYIO (QU3HUKY, SIEKTPOJINHAMUKY, KBAHTOBYIO
(bu3HUKY U 3JIEMEHTHI acCTPOPHU3UKH;

GopMupoBaHue yMEHHUH TPUMEHITh TEOPETUUYECKUE 3HAaHUA [JJIs1 OOBSCHEHUS
dusnuecknx SBICHUN B MPUPOAE W ISl TPHUHITHS TMPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KHU3HU;

OCBOCHHE CIOCOOOB pEIIEHUS Pa3IUYHBIX 3a/Jad C SBHO 3aJaHHOW (U3HUECKOU
MOJIETIbIO, 3aa4, TOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHNe (PU3MUECKON MOJIEINH,
aJICKBaTHOM yCIIOBHUSM 3a/1a4H;



MOHUMaHHE (PU3MYECKUX OCHOB U MPHUHIIUIIOB JEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYXKAIOUIYIO CPENY;

OBJIQJICHUE METOJIaMH CAMOCTOSATEIILHOTO TMIAHUPOBAHUS WM TPOBEACHUS (DU3NUYECKUX
AKCIEPUMEHTOB, aHaJIM3a W  UHTEpPOpeTaluu  UHPOpMAIlUU,  OMNpeieicHUs
JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3JIaHHUE YCIIOBUU I PAa3BUTUSI YMEHHUM IMPOECKTHO-UCCIENOBATEIBCKONW, TBOPUYECKOU
NeSTeTbHOCTH.

PabGouas mnporpamma ydeOHOro mnpenMera “¢usnka” YYUTBHIBAET pPadOUYIO
nporpammy BocnuTanus. [lpu wm3yuenun tembl «KBanToBas ¢Qusuka» B QeBpaie
3arIaHupoBaH ypok-urpa «JIHK naykm».

Ha wusyuenue ¢usuku (0a30BBIA ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B Hejaeno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

[Ipeqmaraemeiii B mporpamme 1o ¢GU3MKE TEPEUYCHb Ja0OPATOPHBIX M
MPaKTUYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YUYMUTENb JeJaeT BbIOOP
IpoBeACHUsT JabOpaTOpHBIX pabOT W  OMNBITOB C Yy4E€TOM HWHIUBUIYaJIbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®dusuka — Hayka o npupojne. HaydHnsle METOABI IMO3HAHUS OKPYXKAIOLIErO0 MUpA.
Ponp skcnepuMeHTa M TEOPUM B NIPOLIECCE IMO3HAHUSA NPHUPOABI. ODKCIEPUMEHT B
¢du3zuke.

MopenupoBanue (GU3MUECKUX SIBIEHUH U TmpoleccoB. HaydHble TumoTe3sbl.
duznyeckue 3aKOHbl U TeOpuH. ['paHUIBl MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb 1 Mecto ¢puszuku B GOpMUPOBAHUH COBPEMEHHON Hay4HOU KapTUHBI MHpPA, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYMUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABHKeHUE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

Ilepememienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUAIbHONM TOUKH, HMX TMPOCKIUH HA OCH CHCTEMbl KOOpJHMHAT.
Ciio)xeHue nepeMenIeHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE TpsSMOJMHEHHOe JaBWXKeHue. [ 'paduku
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IMyTU U MEPEMEIICHUS MaTepUaAIbHOM
TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBosmmHeitHoe nBukeHue. [[BMKEHHE MATEPUAIBHOM TOYKHU IO OKPYKHOCTH C
MOCTOSTHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOpocTh. [lepuos
1 yactoTa oOpanieHus. LleHTpocTpeMUTeNnbHOE YCKOPEHHE.

TexHnueckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: CIHUIOMETP, ABUKECHUE
CHapsJ10B, LIEIHbIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Moaenp CHCTEMBI OTCYETA, WUIKOCTPAIUS KUHEMATHYECKUX XapPaKTEPHUCTUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGnronenne paBuxkeHHs Tena, OpPOMIEHHOrO TMOJ YIVIOM K TOPHU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.



HanpaneHnne ckopocT npu ABUKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuyeHne HEpaBHOMEPHOTO [ABMKEHUSA C LEJIbI0 ONPEACICHUS MIHOBEHHOMU
CKOpOCTH.

UccnenoBanne COOTHOMIEHUS MEXKAY MOYTSIMH, HPOUACHHBIMH TEIOM 34
MOCJIEIOBATENBHBIE PABHBIE IPOMEXXYTKA BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUHU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxeHus Tea, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[TpuHaumn otHocutTenbHOCTU [Namuies. IlepBeiid 3akoH HprotoHa. MHEpuuansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoi 3akon HeroToHa 1ist
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA [1711 MaTeprUaibHBIX TOUYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenune. Buabsl TpeHus (mokos, ckojibxenws, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIIPOTHUBIICHUS DU IBUKEHUU TeJla B )KUIKOCTH WM Tas3e.

[TocTynarenpHOE U BpanaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CuJIbl OTHOCUTENBHO OCU BpalleHus. [lineuo cumbl. YcnoBus paBHOBECHS
TBEPIIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: IOJUIMITHUKY,
JBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUU.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buasl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CWJI YNPYTOCTH, BO3HUKAKOIIUMX B NPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMaIuH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MatepuanbHOM TOYKH (Te€a), CUCTEMbI MaTepUaIbHBIX TOUeK. MMmyibe
CWIbl M WM3MEHEHUE HMIIYJIbCa TeJla. 3aKOH COXpPAaHEHMsI HUMITyJbca. PeakThBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIIHOCT CHJIBI.

Kunernueckass »Hepruss MaTepuaqbHOM TOUKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[lotenuuanbHas s>Heprus. IloreHuuanbHas 3Heprus ynpyro ae(opMUpPOBAHHOU
npyxuHbl. [loTeHIIManbHas SHEPrUs Teaa BOJIMU3U MOBEPXHOCTH 3EMIIH.

[loTennuanbHbple U HeMOTEHIUANbHbIE CUbl. CBsI3b paOOThl HEMOTEHLHMATBHBIX
CUJI C H3MEHEHHMEM MEXAHMYECKOM OHHEPrMU CHUCTEMBI TeEJl. 3aKOH COXPAaHECHUS
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KOIED,
NPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon noTeHIIMaIBHON 3HEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne aOCOIIOTHO HEYNpyroro yjaapa C TIOMOILIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ U3MEHEHHEM MEXAaHWYECKOM 3HEpPIruu Teja
Ha IIPUMEpE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMHUKA

Tema 1. Ocrogbl MOEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanme. bpoyHoBckoe gBwxenue. Juddysus. Xapakrep IBWKEHUS U
B3aHMOJICMCTBUSL YaCTHI] BellecTBa. MoJenn CTPOEHHUs Ta30B, KUJIKOCTEW U TBEPABIX
Ten U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE ATUX Mojeneid. Macca U pa3mepbl
Monekyn. KonndectBo Bemectra. [loctosaHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkana Ttemmnepatyp
Llenbcus.

Mogpens uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KUHETHYECKON
TEOPUHU HJICATLHOTO Ta3a. AOCOTIOTHAS TeMIepaTypa Kak Mepa CpeaHeld KHHETHIECKOM
SHEPrUU TEIUIOBOrO JABWKEHUA vactwll ra3a. lllkama temnepatyp KenwsBuna. I'azoBbie
3aKOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanprona. M3ompoueccsl B



UJIeabHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe npeacTaBicHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKAa3bIBAIOIINE AUCKPETHOE CTPOCHUE BellecTBa, ¢hoTorpaduu MOJIEeKy
OPraHUYECKUX COCITMHECHUU.

OnpiThl 0 1UDPYy3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbIThI, TOKA3bIBAIOIIKNE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUTIOCTPUPYIOIIUE  yPAaBHEHHE  COCTOSIHUS  HJICUIBHOTO  rasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

Omnpenenenue Macchl BO3/lyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE U3MEpEHUN 00bEMa
KOMHATBI, JaBJICHUSI U TEMIIEPaTyphl BO3/1yXa B HEW.

UccnenoBanne 3aBUCHUMOCTH MEXAY MapaMEeTpaMu COCTOSHHUSL Pa3pekKEeHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucTeMa. BHYTpeHHssI DSHEprusi TEPMOJIMHAMUYECKON
CUCTEMBI M CHocoObl €€ u3MeHeHus. KomnyecTBO TeruioThl W paboTa. BHyTpeHHsS
SHEPIusi OJJHOATOMHOTO HJEalbHOr0 raza. Buasl Termonepenaydn: TEMIONPOBOIHOCTb,
KOHBEKLIMS, U3JIy4eHUE. Y IeJIbHAs TEINIOEMKOCTh BenecTBa. KoanyecTBo TEIIOThI TPU
TEIIonepeaaye.

[TonssTue 00 anmabatHOM mpomecce. IlepBbIf  3aKOH  TEPMOJMHAMUKH.
[Ipumenenue mMepBOro 3aKOHA TEPMOJMHAMHKM K wu3omporeccaM. [ 'paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs po1ieccoB B MPUPO/IE.

TemoBbie Mamuubl. [IpuHnunel AeicTBUs TemmoBeix MamuH. [IpeoOpa3zoBanus
SHEPIrUM B TEIUIOBBIX MammHaX. KoadduimeHT mone3Horo AelcTBHS TEIIOBOMN
mamuHbl. [ukn KapHo u ero kodduimeHT moie3Horo AEUCTBHS. DKOJOTUYECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuueckue yCcTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: ABUTATENb BHYTPEHHETO
cropanusi, ObITOBOI XOJOAWJIbHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEW SHEPruu Teja MPU COBEPUICHUU paOOThI: BBUIET MPOOKH
u3 OyTBUIKHM TIOJ| IEMUCTBHEM C)KAaTOTO BO3yXa, HarpeBaHue d¢upa B JATyHHOU TPyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meneHne BHyTpeHHEN SHEPIUM (TeMIIepaTypbl) TeIa Mpu TeIlonepeaaye.



OnpIT 0 a1a0aTHOMY PAaCUIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu mnapoBod TypOWHBI, JBUraTelsl BHYTPEHHETO CrOPaHHs, PEAKTHUBHOIO
JBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammuvie cocmosanun eeujecmea. Dazoevle nepexoovl

[TapooOpazoBanue u koHAeHcauus. Mcnapenue u kurnenue. AOCONIOTHAs WU
OTHOCUTENbHAs BJIKHOCTh BO3Ayxa. HaceluieHHbI map. VYjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammmueckue u amopduble Tena. AHM3OTPONUS CBONCTB
kpuctaiioB. XKuakue kpucramibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJu3anus. Y iefapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHHE TEMIIOBOTO OanaHca.

TexHuueckre ycTpoilcTBA W MPAKTUYECKOE TPUMEHEHHE: THUTPOMETp W
NICUXPOMETP, KAJTOPUMETP, TEXHOJOTUH TMOITYYEHUSI COBPEMEHHBIX MaTepHUalioB, B TOM
YKclie HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX NTAPOB.

Kunenue npy NOHM>KEHHOM JIaBIICHUU.

Crioco0bl N3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHys U IUIaBJIEHUS KPUCTAJIIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepeHre 0OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuka

DOnekTpu3auus Tela. DJNEKTpUUYECKUil 3apsi. JBa BuAa 3JIEKTPUYECKUX 3apsoB.
[IpoBOAHUKH, AUAIIEKTPUKA U MOJYHPOBOJHUKU. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbIl 3l€KTpUYECKUN 3aps.
Onektpuueckoe  mosie.  Hanpsok€HHOCTH  anekTpuueckoro  moisd.  [Ipunnun
CYHEPITO3ULMH JICKTPUUECKUX MOJEH. JINHNNA HANPSYKEHHOCTHU 3JEKTPUYECKOTO TTOJIS.

PabGora cun snekrpocratnyeckoro mojisa. IloTeHnman. Pa3HOCTh MOTEHIIMAIOB.
[IpOBOHMKM U AWAPNAEKTPUKA B JJIEKTPOCTATHYECKOM Tone. Jlusnektpuueckas
MIPOHUILIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. ONEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.
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TexHuueckue yCTpOMCTBA UM IIPAKTUYECKOE IIPUMEHEHHUE:  DIIEKTPOCKOII,
ANEKTPOMETP,  DJIEKTpOCTaTHUECKas  3aluTa, 3a3eMJICHHE  DJIEKTPONpPUOOPOB,
KOHJICHCATOp, KOIMMPOBAJIbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpOoNCTBO U NIPUHIUII JEUCTBUS DIIEKTPOMETpA.

B3aumMonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3APSIKEHHBIX TEIL.

[TpoBOHUKH B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTD DJJIEKTPOEMKOCTU IUIOCKOTO KOHJEHCATOpa OT IUIOIIaAu IJIACTHH,
PacCTOSIHUA MEXY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHIEHCATOPa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3Mmepenne 31eKkTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 3nexkmpuueckuil mox. Toxu ¢ paznuunwix cpedax

DJIEKTPUUYECKUI TOK. Y CJIIOBUSA CYIIECTBOBAHUSI AJIEKTPUUECKOr0 TOKa. ICTOUHUKH
toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBICHHUE  BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHHNE MPOBOJHUKOB.

PaGora AJIEKTPUYECKOTO TOKA. 3akoH Jxoyna—Jlenna. MomHoCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIICHHE HCTOYHHMKA TOKA. 3aKOH
Oma aj1s1 ToTHOM (3aMKHYTOM ) JIEKTpUUYecKol 1enu. KopoTkoe 3aMbIKaHUE.

DNEKTpOHHAsI MPOBOJAMMOCTh TBEPJBIX METAJIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METaJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DneKTpuYecKuidl TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U TPUMECHAS TPOBOIUMOCTH MOIYTPOBOJHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpuYecKuid  TOK B pacTBOpax M paciulaBax  3JIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DOnekTpuueckuid TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIbHBIN pa3psil.
Monnus. [1na3zma.

TexHnueckrne yCTpOWCTBA U MPAKTUYECKOE MMPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOUHHKU TOKA, 3JIEKTPOHArpeBaTelibHble MPUOOPHI, IJEKTPOOCBETUTEIbHbBIC
npuOoOpsl, TEPMOMETP  CONPOTUBICHUS, BaKyyMHBIM JAHOJ, TEPMHUCTOPHI U
(boTOpPE3UCTOPHI, MOITYNPOBOJHUKOBBIN IHO/I, FaIbBAHUKA.

Jlemoncmpayuu
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M3mepenne cuiibl TOKa M HAMPSDKECHUS.

3aBUCHMOCTh COMPOTUBICHHUS MUIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
TUTOIIA/IN TIOTIEPEYHOTO CEUSHUS ¥ MaTepHaa.

CMemiaHHOE COeTUHEHHE TPOBOIHHUKOB.

[Ipsmoe  w3MepeHWe  AIEKTPOABIKYIIEH  cuibl. KopoTkoe — 3aMbIKaHUE
rabBaHUYECKOTO IIEMEHTA U OllEeHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBHCHMOCTH CONPOTUBIICHHUS METAIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH JEKTPOTHUTOB.

HckpoBoii pasps U IPOBOJAUMOCTb BO3yXa.

OMHOCTOPOHHSISI TPOBOANMOCTH JAHOA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

H3y4eHne CMENIaHHOTO COSIMHEHHS PE3UCTOPOB.

W3mepenne >IEKTPOABIKYIEH CHIIBI HCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBIICHHUSI.

HaGmonenue snexktposnusa.

MexknpeaMeTHbIe CBA3H

N3ydenne kypca pusuku 6a30Boro ypoBHs B 10 Kracce OCymEeCTBISIETCS ¢ YIETOM
COJIEPKATEIIbHBIX MEKITPEIMETHBIX CBS3€H ¢ KypcaMl MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nouwamus, CBA3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SABJICHUE, HAYYHBIH (DaKT, TumoTesa, Gpundyeckas BeIUYUHA, 3aKOH, TEOPHS,
Ha0JII0/IeHNe, SKCIIEPUMEHT, MOICIIMPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuxka: peuieHue CUCTEMbl ypaBHEHUH, JIMHEWHass (QyHKIUsS, Hapadoina,
runepoosa, ux rpaguku U CBOMCTBA, TPUTOHOMETPHUUYECKUE (PYHKIIMH: CUHYC, KOCHHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHI U UX
MPOEKIIMH Ha OCU KOOPJUHAT, CIIOKEHHE BEKTOPOB.

buonocus: mexannueckoe ABWIKEHUE B JKUBOM mpupoae, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHu3MOB (BUIBI TEIUIONEpPENaud, TEIUIOBOE PpaBHOBECHE),
AIIEKTPUYECKHE SBJICHUS B )KMBOU IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBa TBEPIBIX TeJ, MKHUAKOCTEH M Ta30B,
AIIEKTPUYECKHE CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAs TUCCOLMALINs, TaJIbBAHUKA.

lI'eoepagpus: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMeETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBMKEHHI C MCIOJIB30BAHUEM MEXaHHU3MOB, YUET
TPEHUS B TEXHHUKE, MOAIIUIHHUKHU, HCIOJb30BAHME 3aKOHA COXPAHEHHUS HMITYJIbCa B
TEXHUKE (pakeTa, BOAOMET U JApYrue), JBUTATENb BHYTPEHHETO CTOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJNIOAWJIBHUK, KOHJIWIMOHEP, TEXHOJOTUU  MOJTYYEHUS
COBPEMEHHBIX MAaTepHajoB, B TOM YHCIIE HAHOMATEpUAIOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3allluTa, 3a3€MJIEHHE OJJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN
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MPUHTEP, DJEKTPOHATrPEBATEIbHBIE MPUOOPBI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajbBaHUKa.

11 KJIACC

Pa3znen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. In1eKmpomMacHUMHAA UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3auMoAEWCTBHE MOCTOSHHBIX MarHuTOB. MarHuTHoE
nosne. BekTop MarHUTHOM WHAYKUUU. lIpMHIMIO Cynepno3UIMyM MAarHUTHBIX IIOJIEH.
Jlunun MarHuTHOM wuHAYKUMU. KapTuHa JAWMHUIM MAarHUTHOM WHAYKIUU MOJA
MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noJjie TpoOBOJHUKA C TOKOM. KapThHa JTUHUI MHAYKIMU MarHUTHOIO
noJisl JJIMHHOTO MPSAMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBLEBOTO MPOBOJIHUKA,
KaTyIIKU ¢ TOKOM. OnbIT Ipcrena. BzauMoaeiicTere mMpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HalpaBJICHHUE.

Cuna JlopeHia, €€ MoAyJib U HampaBiieHUE. [[BU>KeHUE 3apsKeHHOM 4acTULbl B
OJTHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenna.

SBreHNE PIEKTPOMArHUTHOW MHAYKIMHU. [IOTOK BEKTOpa MAarHUTHON WHIYKIIUU.
DNEeKTpOABWKYIIAsl CUJIa MHIYKIMHU. 3aKOH AJIEKTPOMAarHuTHOM MHAYKIUU Dapajes.

BuxpeBoe »siekTpuyeckoe TMoje. OJEKTPOABWXKYIIAs Cujla HWHIYKIUU B
IIPOBOJHUKE, IBUXKYILIEMCS IOCTYNIATEIBbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[Tpasuiio Jlenna.

NHaykTUBHOCTE.  SIBIEHME  CAaMOMHAYKIMHU.  OJIEKTPOIBIXKYIAs  cuia
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuueckne yCcTpoMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHBIE MAarHUTHI,
AJEKTPOMArHUThl,  JJIEKTPOABUrATENIb,  YCKOPUTEIM  DJIEMEHTApPHBIX  YaCTHUL,
VHIYKLIAOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIMHUM MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenua.
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3aBUCHMOCTh JJEKTPOABWKYIIEH CHIBI HMHIAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHATHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA dJIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJ1€OAHUA

Konebarenvhas cucrema. CBOOOIHBIE MeXxaHUUeCKHe Kosiebanus. ["TapMonnyeckue
koneOanus. I[lepuon, yactora, ammuntyaa u ¢asza konedbanuid. [IpyKUHHBIN MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TrapMOHUYECKUX KojeOanuil. [IpeBpaiienue
HHEPTUU MPU TAPMOHUUECKUX KOJICOaHUSX.

KoneGarenpubiit  koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIE KoJieOaHUS B
UJCIbHOM  KoJieOaTeIbHOM KOHTYpe. AHANOTUs MEXKIYy MEXaHWYeCKUMU U
ANEKTPOMArHUTHbIMU KosieOanusamu. @opmyna TomcoHna. 3aKOH COXpaHEHHs YHEPTUU B
UeaIbHOM K0J1e0aTebHOM KOHTYpE.

[IpencraBienue o 3aTyxaroumux KojeOaHUsAX. BBIHYXIEHHbIE MeXaHWYEeCKue
kosnieOanus. Pesonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUsI.

ITepemennblil TOk. CHHYCOUTAIBHBIN MIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U HAPSHKCHU .

Tpancdopmartop. IlpomsBoacTBo, mepeaadya M MOTpeOICHUE BIEKTPHUUESCKOU
SHEPruM. OKOJOTMYECKHME PHUCKH MpPH MPOU3BOJACTBE 3ieKTpodHeprun. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHu4ecKkrne yCTpOMCTBA U MPAKTUYECKOE MMPUMEHEHHUE: JIEKTPUUECCKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TMHUU 3JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoieOaTenpHOM cHUCTeMbl (NMPYKUHHBIA WA
MaTeMaTU4eCKU MasiTHUK).

HaGmronenne 3aTyxaromux KoJie0aHuu.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJIEOaHMIA.

Hab6monenne pe3onanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIC KOJICOAHMSI.

OcuuorpaMMbl  (3aBUCUMOCTH CHJIbI TOKA W HAMpPSKEHUS OT BPEMEHHU) IS
ANEKTPOMArHUTHBIX KOJeOaHU.

Pesonanc 1mpu  1OCIENOBATENIBHOM  COCAMHEHUM  PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH U KOHIEHCATOPA.

Mopens JIMHUM 3JIEKTPOIIEPEIaUn.
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Yuenuueckuii sxcnepumenm, n1abopamoprsie pabomel

NccnenoBanue 3aBUCUMOCTH MEpUOia MaJIbIX KOJ€OaHUN rpy3a HA HUTU OT JUTUHBI
HUTH U MacChl Ipy3a.

HNccnenoBanne NMEPEMEHHOIO TOKAa B LENM M3 IOCIEAO0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCiOBUsL pacnpoctpaHeHus. Ilepumoa. CxopocTb
pacnpoCTpaHeHus W JJMHAa BOJHBL. llomepeuHble W NPOJOJIBHBIE  BOJIHBL.
Nutepdepenus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJIOBUS M3JIYYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anextpomarnutHo#l BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaXeHHUE, TMpeoMJIeHUe, Mojspu3amnus, audpaxius,
unTepdepennus. CKOpoCTh IIEKTPOMArHUTHBIX BOJTH.

[lIxkana >MEKTPOMArHUTHBIX BOJIH. [IprMEHEHHE »HIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TeNEeBUACHUS. Pagnonokanus.

DNIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne YCTpONCTBA M MPAKTUYECKOE MPHUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas [WAarHOCTUKa B TEXHUKE M MEOULMHE, pajap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacrpocTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Ha6monenne naTepdepeHiny u 1upakiiuy MEXaHMIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnronenne cBsizu TpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATY/ION M 4aCTOTOU
KOJIeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPa)XXEHWE, IPEIOMIICHUE,
noJispu3anus, nudpaxius, nHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsAmonmHEHOE  pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHbl OTpakeHHs cBera. llocTpoeHue uzo0paxkeHUd B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHHS CBEeTa. AOCONIOTHBIA TOKA3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxeHue. lIpenenpHblii  yrosn IOJIHOTO
BHYTPEHHETO OTPAKEHHUS.
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Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{Ber.

Cobwuparomye 1 paccerBaroliye JuH3bl. ToHKas nuH3a. DoKycHOE paccTosHUE U
onTHYecKass cuia TOHKOM nuH3bl. llocTpoeHne wu3zo0pakeHUd B cOOMparOMX U
paccenBaronX JIMH3axX. QPOpMyJia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30MU.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

BonnoBas ontuka. Mutepdepeniust cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJII0JICHUs] MAaKCUMYMOB M MHUHUMYMOB B HHTEP()EPECHIIMOHHON KapTUHE OT JBYX
cuH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakius ceta. JudpakuuonHas pemérka. YciioBHe HAOJIOJACHUS TJIABHBIX
MaKCUMYMOB TIPH TaJIEHUH MOHOXPOMATHYECKOT'0 CBETA HA TU(DPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTPOMCTBA M MPAKTUUECKOE TMPUMEHEHHWE: OYKH, JIYIa,
dboToanmapar, MPOCKIIMOHHBINA armapaT, MUKPOCKOII, TEJIECKON, BOJOKOHHAS OITHKA,
nudpakImoHHas peneéTka, MmoaspouI.

Jlemoncmpayuu

[IpsmonHEliHOE  paclpoOCTpaHEHUE, OTPaXEHHE U  MPEJIIOMIICHUE CBETa.
Ontrueckue mpudOopHI.

ITonHOe BHyTpeHHEe oTpakeHue. Moienb CBETOBOAA.

HccnenoBannie cBOWCTB U300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOA.

Ha6mronenune naTepdepeHum cBera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOLIBIO IPU3MBL.

[TomyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne nmoisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mmepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Hab6mronenne nucrnepcuu cBera.

Pa3znen 6. OcHOBBI crienMAIBLHON TEOPUM OTHOCUTEJIBHOCTH

I'pannubl MPUMEHUMOCTH KiacCHUYECKOM MexaHuku. [locTymatsl cnenuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH CBETa B BAaKyyME,
MIPUHIIMIT OTHOCUTEIFHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJJICHUE BpPEMEHU U COKpallleHHE
JUTUHBI.

DHEPrus U UMIYJIbC PENSATUBUCTCKON YaCTULBI.
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CBs3p MacChl C DHEPIHEM M HMILYJIBCOM PEJSITUBUCTCKOM YaCTHULIBI. DHEprus
ITOKOS.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. Dnemenmuvl KBAHM OGO ONMUKU

®oronsl. ®opmyna Ilnanka cBsi3u 3HEPruM POTOHA C €r0 YACTOTOU. DHEprus u
UMITyJIbC (POTOHA.

OtkpeiTue u uccienoanue Gororpdexra. Onwvitel A. I'. CroneroBa. 3aKoHbI
dotoadpdexra. YpaBHenue OitHmTerHa g dotodddexra. «KpacHas rTpaHHIAN
doTorddexra.

JlaBnenme cBera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOE JCUCTBUE CBETA.

TexHnuueckue yCTpOMCTBA M  MPAKTUYECKOE MPUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTunk, coiHeuHas 6atapesi, CBETOHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHETo (hoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -YacTHIIL.
[Inanetapuas moznens aroma. Iloctynatsl bopa. M3nyuenue u mornouieHue GOTOHOB
IIpU MIEPEXO0JIE aTOMa C OJHOI'O YPOBHS PHEPruM Ha Jpyroi. Buasl cnektpoB. CHekTp
YPOBHEU 3HEPTrUM aTOMa BOJOPOA.

BonnoBeie cBoiicTBa wactuu. Bomubl ge bpoinma. KopnyckyisipHO-BOJTHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHu4yeckre yCTpOMCTBA M IMPAKTHYECKOE MPUMEHEHHUE: CIIEKTPAJIbHBIM aHAJIN3
(CIeKTpOoCKOIT), Ja3ep, KBAHTOBbINA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Hab6mroieHre TMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI, JOKa3bIBAIOUIUE CIOXKHOCTh CTpoeHus sjapa. OTKpbITHE
paguoakTuBHOCTU. OnbIThl Pesepdopna mo omnpeneneHuto cocTaBa paguoakKTUBHOTO
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u3nydenus. CBoiicTBa anbda-, 0eTa-, raMmma-u3nydeHus. BivsaHue paguoakTUBHOCTH Ha
YKUBBIEC OPTaHU3MBI.

OtkpeiTHE TNpOoTOHAa W HeWTpoHa. Hykinonnas Mopenb snpa ['eiizenOepra—
NBanenko. 3apsaa aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-uzinyyeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprust cBs3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTE3 A1€p.

Snepusbiit peaktop. TepmosinepHsiii cuntes. [IpoGiembl U MEPCHEKTUBBI S1EPHOU
DHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

MeTtonbl Ha0JIIOIEHNS U PETUCTPALIMY JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAeicTBus. EnuHcTBO husnueckoil KapTUHBI MUpa.

TexHuueckne yCTpOHCTBA W MPAKTUYECKOE IPUMEHEHUE: [I03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLIHUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTHIL (IIO TOTOBBIM (oTorpadusim).

Pa3znen 8. JiieMeHTHI aCTPOHOMMHU U ACTPOPUZUKH

Otanbl pa3BUTHUS acTpOHOMHUH. lIpHKIagHOE W MHUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3B&nnoro neba. Co3Be3ausi, sSpKkue 3BE3ABI, IUIAHETHI, HX BHUAMNMOE
JBUKECHHE.

CosiHeuHas cucTeMa.

Counnie. ConmHeuHasi akTUBHOCTb. VIcTouHuk sHeprun CosHIa U 3BE3/1. 3BE3/IbI, UX
OCHOBHBIE XapaKTEPUCTUKH. J(narpaMma «CeKTPaIbHbII KJIACC — CBETUMOCTBY. 3BE3IbI
[JIABHOM TOCIIEIOBATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETHUMOCTb» [Jis 3BE3J
[JIABHOM  moclieoBaTelibHOCTH. BHyTpenHee cTpoenune 3BE3A. CoOBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUH U 3BoJIFoUU CoJIHIIA U 3BE3/. DTallbl KU3HU 3BE3]I.

Muneunsiii [Iyts — nHama [@amaktuka. Ilonmokenue u paBwxkeHue CoJiHIIA B
lNanaktuke. Tunsl ranaktuk. Paguoramakthkym m kBazapbl. UEpHBIE OBIPHI B sApax
rajgaKkTuUK.

Bcenennas. Pacmupenune Bcenennoit. 3akon Xa006ia. Pasz0Oeranue ramakTHK.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménubie npoOaeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus
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HaGmtoneHust HEBOOPYXKEHHBIM TIJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM ISl OTIpeIeICHUs MOJI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOITYIIAPHS U SIPKUAE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro IlyTu.

Oo6o0maomee NOBTOPEHUE

Ponb pusuku 1 acTpOHOMHUHM B IKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COIMAIbHON U
ATUYECKOU cepax NeaTeIbHOCTH 4Ye0BeKa, POjb U MeCTO (PU3UKH M aCTPOHOMHH B
COBPEMEHHON Hay4yHOH KapTUHE MUpa, pojib (Qu3nyeckod Teopuu B (HOPMHUPOBAHUU
npeACTaBICHUN O (PU3UYECKON KapTUHE MHUpa, MECTO (HPU3UYECKOW KApTUHBI MHUpPA B
00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IL.

MexknpeaMeTHbIe CBA3H

Nzyuenue xkypca pusuku 6azoBoro ypoBHs B 11 Kitacce ocyiiecTBisercs ¢ y4éToM
COJIEpKaTENbHBIX MEXKIPEIMETHBIX CBSA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnvle nouwamus, CBA3aHHBIE C HM3YYEHHEM METOJOB HAy4YHOTO
MO3HAHMS: SBJICHUE, HAYYHBIA (paKT, rumnoresa, Gundeckas BeIWYUHA, 3aKOH, TEOPHs,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOICJIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxka: penieHue CUCTEMbl ypaBHEHUM, TPUTOHOMETPUYECKUE ()YHKIIUU:
CHUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HUX IPOEKIUU HA OCH KOOPAMHAT, CIIO)KEHHUE BEKTOPOB, MPOU3BOJHBIC
AIIEMEHTAPHBIX (PYHKIUH, TPU3HAKU TTOJ00USI TPEYTrOJIBLHUKOB, OIpeesieHre II0Ian
TI0CKUX GUryp U 00bEMa Ter.

buonozus: snexTpudeckue sBICHUS B )KUBOM MPUPOJIE, KOJIeOaTeNbHbIe IBUKCHUS
B JKMBOM MPUPOJIE, ONTUYECKUE SIBJICHHUS B JKUBOW IMPUPOJIC, ACWCTBUE paJvallMM Ha
YKUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KDUCTAJUIMYECKasl CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00Pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIONMIOCA 3€MIIH, 3aJIeKU MarHUTHBIX pyI, (porochémka
36MHOU MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonocusa:  TUHUM  BJIEKTPONEpPENay, TEHEpaTop IMEPEMEHHOr0  TOKa,
AJIEKTPOJBUTaTENb, UHAYKIIMOHHAS 1€4b, PAlap, paAUONPUEMHHUK, TEJIIEBU30D, AHTCHHA,
tenedon, CBU-nedyb, NPOCKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA, COJHEYHAs
Oartapes.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «@Du3uKa» Ha YPOBHE CPEAHETO OOIIETro
oOpazoBaHusi (0a30BbIi YpPOBEHB) TOJDKHO OOECHEYUTh JIOCTHMIKEHHE CIETYIONUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTOo mnpenmeTa «DuU3MKa» TOHKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalIIMXCS ~ PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEH TMO3UIMEN  JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTALINH, MO3UTHUBHBIX BHYTPEHHHUX yOCXKICHH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIEeCTBa, PACIIMPEHUE KU3ZHECHHOTO OIbITa
U ONbITa JEATCJIBHOCTA B TPOLECCE pealu3alldd OCHOBHBIX  HallpaBJICHUM
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPaKAAHCKOW TMMO3UIUA OOY4YaIOMIEerocsi KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

IPUHSATHE TpagULMOHHBIX 00IIeYeTOBEYECKUX I'YMaHUCTUYECKHUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTH B HWHTEpPECAX TPakIaHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHNU B 00pa30BaTEILHON OpraHu3alliig;

YMEHUE B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX
(GYHKIMSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUNUCKOM IpaKJaHCKOW MICHTUYHOCTH, TAaTPHOTH3MA;

LIECHHOCTHOE OTHOLICHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHXECHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILIGHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI W LEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOLICHHE K MHpPY, BKJIIOYAS ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;
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5) Tpy/10BOTr0 BOCIIUTAHUSI:

MHTEPEC K pa3au4HbIM cdepaM NpoPecCUOHATBHON NEATEIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPILIATH OCO3HAHHBIA BBIOOp Oyayien
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHMIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  HKOJOTMYECKOM  KYJIBTYpbl, OCO3HaHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE M OCYILIECTBIECHUE JCUCTBUM B OKPYXKAIOWIEW CPEAE HAa OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHue OMbITa JEATEIbHOCTH 3KOJOTMYECKOW HAaNpaBI€HHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUMU M0 (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHME IIEHHOCTU HAYYHOW JEsTeNIbHOCTH, TOTOBHOCThH B MpOIECCe M3YUCHUS
(GU3MKK  OCYIIECTBIATH  MPOEKTHYID M HCCJENOBATEIbCKYI0  JESTEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUSA:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBAThH MPOOJIEMY, paccMaTPUBAThH
€€ BCECTOPOHHE;

ONpENENIATh LEIH JIEATEIIbHOCTH, 3a/aBaTh NapaMeTpbl W KPUTEPUH HUX
JIOCTHIKCHUS;

BBISIBJIAITh 3aKOHOMEPHOCTH M IPOTHUBOPEYHUS B PACCMATPUBAEMBIX (DH3UUSCKUX
SIBJICHUAX;

pa3pabaTeiBaTh IUIAaH pEHICHUS MPOOJIeMbI ¢ YYETOM aHAIM3a HMEHOIITUXCS
MaTE€pUATBHBIX U HEMATEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€STECIIBHOCTh, OILCHUBATH COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;

KOOPJMHUPOBATh M BBIMIOJHIATH pabOTy B YCIOBUSX PEaJbHOTO, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aWMOICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPH PEIICHUN KU3HECHHBIX IMPOOJIEM.
ba3oBble ucciiegoBaTe/IbCKue J1eCTBHA .
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BIAJCTh HAyYHOH TEPMUHOJOTHEH, KIIOUYCBBHIMU TMOHATUSIMU H METOJaMHU
(u3nUecKol HayKu;

BIIAJICTh HABBIKAMH YYEOHO-HCCIICIOBATEILCKOW M TMPOCKTHON JCATEIHHOCTH B
0o0nacT (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IIOHCKY
METOJIOB pEIICHHsS 3a7a4 (PU3NYECKOTO COACpPKAHUSA, MNPUMEHEHHUIO Pa3IUIHBIX
METOJIOB ITO3HAHHSI,

BIAJCTh BHUJAMH  JICSITCIBHOCTH 10 TIIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETANNN, TPEOOPA30BAHUIO U MPUMCHECHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIHSIX,
B TOM YHCJIC TIPY CO3JJaHUU YUYESOHBIX TPOSKTOB B 001aCTH (PU3UKH;

BBISBJISATH IPUYMHHO-CJICICTBCHHBIC CBSI3M M aKTyaJIM3MPOBATh 3a/1a9y, BbIJIBUTATh
TUIOTE3y € pelIeHus, HAaXOUTh apTYMEHTHI JJIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh IMapaMeTpbl U KPUTEPUU PCIICHUS,;

aHAJM3UPOBATh MOJYYCHHBIC B XOJI€ PCIICHHS 3aa4ydl Pe3yiIbTaThl, KPUTHUCCKU
OIICHMBATh UX JJOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MCHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh W (QopMynmHpoBaTh COOCTBEHHBIC 3aJadyd B  00pa30BaTCIIBHOU
JESATEIBHOCTH, B TOM YUCJIC TIPU U3YYEHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsM, OIICHHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TNEPEHOCUTh 3HaHWA 10 (QHU3UKE B  MPAKTHYECKYHO  00JIacTh
KU3HECATEITbHOCTH;

yYMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTaTh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TI0IXO0IBI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOIyCKAIONHE aIbTePHATUBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJaJICTh HABBIKAMHM IOJIYYCHHS HMH(pOpManuu (U3NYECKOr0 COJACPIKAHUSA U3
UCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBIATh IIOWCK, aHaJIu3,
CHUCTCMATH3allMI0 M HWHTCPHPETAlMI0 HMHPOPMAIMM Pa3IUYHBIX BHJIOB U (HOpM
IPEJICTAaBIICHUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OpMAITUH;

MCIIOJIb30BaTh CPEACTBA HHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHUIA B
pelIeHNd KOTHUTHMBHBIX, KOMMYHUKATHBHBIX M OpPraHU3allMOHHBIX 3a7ad  C
coOmoeHneM  TpeOOBAaHWM JPrOHOMHUKH, TEXHUKM  OC30MAaCHOCTH, THUTHEHBI,
pecypcocOepeeHrs, TPABOBBIX MW JITHYECKUX HOPM, HOPM HHGOPMAITMOHHON
0e301acHOCTH;

co37aBaTh TEKCTHI (DU3UYECKOTO COJEPKAHUSA B PA3IMYHBIX (hopmaTax C y4ETOM
Ha3HaueHUs HWH(POpPMAIMM W IENEBON ayIUTOPHH, BBHIOMpPAs ONTHUMAIBHYIO (GopMy
MIPE/ICTABIICHUS U BU3YyalIU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIATH OOIIIEHHE Ha YpOKaX (DU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;
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pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI;

Pa3sBEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3pEHUSA C MCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHMUMaTh M MCIIOJIB30BaTh IPEUMYyLIECTBA KOMAaHIHOM M WHAUBUAYAIBHOMN
paboThI;

BbIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JEUCTBHM C Y4YETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEHN KaXJOT'0 YjeHa KOJIJICKTUBA,

[IPUHUMATh L€ COBMECTHOU AEATEIIbHOCTH, OPraHU30BbIBATL U KOOPAUHUPOBATH
JNEUCTBUS MO €€ IOCTHKECHHUIO: COCTAaBIATH IUIAH JCHUCTBUM, PACIpPENENsITh POJIUA C
y4€TOM MHEHUH y4aCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OLICHMBAaTh KAauyeCTBO CBOEr0 BKJAJa M KaXKJIOTO yYaCTHHKA KOMaHJIbl B OOIIUN
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb  HOBBIE IIPOEKThbI, OLEHHMBATh MAEU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMYHbIX CUTyalUAX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATENIbBHYIO JEATEIbHOCTh B 00JacTH
($U3MKU U ACTPOHOMUH, BBISBISTH MPOOJIEMBI, CTAaBUTh U (DOPMYITHUPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUs] pACUETHBIX U KAUYECTBEHHBIX 3ajady,
IUIAH BBITIOJIHEHHSI TIPAKTUYECKOM paboThl ¢ y4€TOM HMEIONIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENTOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHUH;

nenaTh  OCO3HAHHBIM  BBIOOpP, apryMEeHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIocoOCTBOBaTh (DOPMUPOBAHHIO U TIPOSBIICHHUIO IPYAUIIMU B o0nactu (pusukw,
MMOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBINA YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaThb OIEHKY HOBBIM CHUTYyallusiIM, BHOCHTb KOPPEKTHBBI B JI€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BIIAJICTh HaBBIKAMH ITO3HABATEIHHONW PEPIICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI;

UCIOIb30BaTh MNpUEMBI pedIIEKCUU i OIEHKH CHUTyallud, BbBIOOpAa BEPHOIO
peLICHUS;
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YMETh OIICHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATD PENICHHSI TI0 X CHIKCHHUIO;

NpUHUMATh MOTHBBI M apTyMEHTBHl JPYrUX TMPU aHajJu3e pe3yJbTaToB
TESATEHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,

NpUHUMATh MOTHBBI M apryMEHTBl JPYTMX TIPpU aHaJIW3€ pPe3yJIbTaTOB
TESATEITBHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce MOCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS TPOTPAMMBI 10
¢usuke IS YPOBHS  CpPeJHEro  oOmero oOpa3oBaHWs Yy  OOyYaroOIIUXCS
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIIOTaratonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CIOCOOHOCTh IMOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOW dMOITMOHAILHOMN c(ephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYJUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJIb, yMCHHE IPUHUMATH
OTBETCTBECHHOCTH 3a CBOE TMOBEJICHHUE, CITOCOOHOCTh aIalITUPOBATHCS K SMOITMOHATBHBIM
U3MCHCHHSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHECH MOTHBAIIMHM, BKIIFOYAIOIICH CTPEMJICHHE K JIOCTH)KCHHIO IEITU H
ycrexy, OINTUMHU3M, HHHUIIMATUBHOCTh, YMEHHE JCHCTBOBaTh MCXOIS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAJIBHOE COCTOSIHUE
IPYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 10 kijacce mpeaMeTHbIe pe3ynbTaThl HA 0a30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpax poJb U MecTo (GU3UKH B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTHHBI MHUpPAa, B pAa3BUTUM COBPEMEHHOMW TEXHUKU U
TE€XHOJIOTHH, B TPAKTUUECKOU AEATEILHOCTH JIFOJCH;

YUUTHIBATh  TPaHULBl MPUMEHEHUS  U3YyUYECHHBIX  (DU3WUECKUX  MOJEINEeH:
MaTepualibHass TOYKAa, MHEpIHMalbHAs CHUCTeMa OTcuéra, abCOIMIOTHO TBEPIOE TEO,
WJICAIBHBIN Ta3, MOJEIM CTPOCHHS Ta30B, XUJIKOCTEM WM TBEPIBIX TEJ, TOYEYHBIN
AIEKTPUUECKHH 3apsijl MPU pelieHn: PU3NIECKUX 3a7a4;

pacrio3HaBaTh (pu3znueckue sABICHUS (IPOLECChI) U OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIeCTBA W
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ANEKTPOAMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MNPAMOJIMHEHHOE ABM)KECHHE,
CBOOOJHOE MAJEHUE TEJ, JBUKEHUE MO0 OKPYXHOCTH, UHEPLMs, B3aUMOACIHCTBUE TEll,
nuddy3us, GpOyHOBCKOE JBUKEHUE, CTPOEHUE KUJIKOCTEN M TBEPIBIX TEJl, UI3BMEHEHHE
o0béMa Ten NpU HAarpeBaHWU (OXJIAXKIECHHUH), TEIUIOBOE pPaBHOBECHE, HCIApEHHE,
KOHJIEHCAlus, IUJIaBJICHUE, KpUCTAUIM3alMUs, KHUIEHHE, BJIAKHOCTh BO3]YyXa,
MOBBILLIEHNE JIaBJICHUsI ra3a MpH €ro HarpeBaHUM B 3aKPBITOM COCYJZ€, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHHSA Ta3a B M30IPOLECCax, AJIEKTpU3als TeJ, B3aUMOJEHCTBHUE
3apsJI0B;

ONMKCHIBATh MEXaHUYECKOE [IBI)KEHHE, UCHOJb3yd (U3UYECKUe BEIMUYHMHbI:
KOOpJIMHATa, MyTh, MEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJia, UMITYJIbC
Tena, KUHETHYecKash DSHeprusi, NOTEHUUaJbHAas »HEprus, MexaHuueckas paloTa,
MEXaHM4YecKasi MOIIHOCTh; MPU ONMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEeHHs W €JMHMIIBI, HaXOAUTh (HOPMYJIbI,
CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEJIMUYUHY C IPYTUMHU BEIUUHMHAMM;

ONMKCHIBATh M3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCTIOIB3YS
(¢u3nueckre BeMYMHBI: JAaBJICHUE ra3a, TeMIlepaTypa, CpeHsss KUHeTUYeCcKas dHEprus
Xa0TUYECKOTO JBWXKCHHSI MOJIEKYJ, CpPEIHEKBaJpaThudHas CKOPOCTb  MOJEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI dHEprus, padbora raza, KOdPQUIKEHT MOJE3HOrO
JEUCTBUSL TEIJIOBOTO JIBUTATENsl; MPHU OMUCAHUU TMPABUIIBHO TPAKTOBATH (PU3UYECKUM
CMBICIT MCTOJB3YEMbIX BEIMYMH, UX OOO3HAYEHUS M €IUHUIBI, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMU BETUUMHAM;

ONMMUCHIBATh W3YyUYECHHBIE 3JIEKTPUUYECKHUE CBOMCTBA BEIIECTBA MU DJIEKTPUYECKHUE
ABJIEHUS (TIPOLECCHI), MCMONB3Yys (U3MYECKUE BEIMYUHBI: AJIEKTPUUECKUN 3apsi,
ANEKTPUUYECKOE T0JIe, HAPSKEHHOCTD IMOJIs, NOTEHIMAN, Pa3HOCTh MOTEHINAIOB; MPU
ONMHMCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKHH CMBICT HCHOJIb3YEMBIX BEIUYUH, UX
0003HaYEHUsI U €IMHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIONINE JAaHHYIO (PU3UYECKYIO
BEJIMYUHY C APYTMMU BEJIMUYNHAMU;

aHaJIM3UpOBaTh (U3MYECKHUE TPOIECCHl U SABJICHMS, HUCHOIB3Ys (usnueckue
3aKOHBI U MIPUHIUIIBL: 3aKOH BceMupHoro tsrorenus, |, Il u 11l 3akonst HetoToHA, 3ak0H
COXpAaHEHMS] MEXAHUYECKOW »HHEpPruu, 3aKOH COXpPaHEHUs WMIYJbCa, MPUHIIUI
CyNEepHO3uLMA CHUJI, MPUHIMUI PABHONPABUS HWHEPUHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHIO CTPOEHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHeW KWHETHYECKOM OHEPTHH TEIUIOBOTO JBIKCHHS MOJIEKYN C aOCOTIOTHOM
TEMIIEPaTypOi, NMEPBBIM 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHHUS AJIEKTPUYECKOIrO
3apsna, 3akoH KylloHa, mpu 3TOM pas3nvyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOE BhIPaXKEHUE U YCIOBUS (IPpaHUIbl, 0071aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHIUMBI EUCTBUS MAIWH, MTPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pasiuyaTh YCJIOBUS KX O€30IacHOr0 MCHOJb30BAHMS B IOBCEIHEBHOU
KU3HU;
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BBITIOJIHATH DKCIEPUMEHTHI M0 UCCIICIOBAHUIO (PU3UUECKUX SIBICHUN U MPOIECCOB
C HCIOJIb30BAaHMEM MPSMBIX U KOCBEHHBIX H3MEPEHUM, MpU 3TOM (POpMyIUpOBaTh
npoOJsieMy/3ajjlady U THUIOTE3y Y4YeOHOTO SKCIEPUMEHTa, cOoOUpaTh YCTAHOBKY U3
MPEJIOKEHHOT0 000pYI0BaHMUSI, TPOBOJUTH OMBIT U (HOPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PU3NUYECKUX BEIUYUH, IPU 3TOM
BBHIOMpaTh ONTUMAIBHBIM CIOCOO M3MEPEHUST W UCIOJIb30BaTh H3BECTHBIC METOJIbI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHNU;

HCCIIeIOBATh 3aBUCUMOCTU MEXY (DU3NYECKUMU BEIMYMHAMU C UCTIOJIb30BaHUEM
IPSIMBIX MU3MEPEHUM, TTPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIUYUH B BHUJE TaOIUIl U rpadUKoOB, JeJaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0OBAHUS;

coOnoaTh MpaBwiia 0€30MacCHOrO TpyAa MPU NPOBEJECHUU HCCIEIOBAaHUN B
paMKax y4eOHOTO OJKCIIEpUMEHTAa, Y4eOHO-UCCIEOBATEILCKOM H  MPOEKTHOM
NEATeIbHOCTH C HCIOJb30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB U J1a0OpaTOPHOTO
000py10BaHMS;

permaTth pacu€THBIC 3a7a4M C SBHO 3aJaHHON (hU3UYECKOU MOJEIBIO, UCIIOIB3YSI
dbu3udecKkue 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCIIOBHS 3aJa4d BbIOMPATH
(bU3UYECKYI0O MOJENb, BBIACIATh (PU3UYECKHE BEIUYMHBI U (HOPMYIBI, HEOOXOIUMBIC
ISt €€ peleHus, IPOBOAUTH PACUETHI M OLIEHUBATh PEATbHOCTD MOJTYYEHHOTO 3HAUCHUS
(buznuecKoi BeTUYHHBL;

pemiath KadyecTBEHHBbIC 3a/1aud: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUUBYIO
[IENOYKY paCCyXJI€HU C OMOpoll Ha MH3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sIBICHMUS;

UCIIOJIb30BaTh MPU PEIICHUH YYEOHBIX 3aJlad COBPEMEHHbIE WH(OPMAIIMOHHbBIC
TEXHOJOTUU JJIA TIOMCKA, CTPYKTYPUPOBAaHMS, WHTEPHPETALMH U TPEICTABICHHUS
y4eOHOW W HAy4YHO-TIOMYJSpHOW uWH(OpMamuu, TMOJYYCHHOM W3  Pa3IuIHBIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIyHaeMyt0 HHGOPMAIIHIO;

MPUBOJUTH TPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHUE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHU;

MCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHOW >KU3HU IS
oOecrieueHusi 0€30MACHOCTH TMPU OOpalieHuu C NpudopaMud U TEXHUYECKUMH
YCTPOMCTBAMHU, JIsl COXPAHEHHUs 30POBbS U COOJIIOJACHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPEIE;

paboTaTh B TPYIINE C BHIMOTHEHUEM PA3THYHBIX COIUATBHBIX POJICH, IJIAHUPOBATH
paboTy TpyNIbl, pPAMOHAIBLHO pACHpeaeNsTh OO0S3aHHOCTH W  IUIAHUPOBATH
NEATEeNIbHOCTh B HECTAHJIAPTHBIX CUTYaIMSIX, aJ€KBAaTHO OLICHMBATH BKJIAJ KaXXIO0r0 U3
YYaCTHUKOB I'PYMIIbI B PEIICHUE PacCMaTpUBaeMOil TPOOIEMBI.
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K xonmy oOydenuss B 11 kijiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIMMUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPaX POJb U MecTo (Gu3uKu B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KapTHHBI MHUpPa, B pAa3sBUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKOM JEATEIBbHOCTH JIFOJEH, LEJIOCTHOCTh U E€IUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YUYEHHBIX (PU3MUECKUX MOJIEJNICH: TOYCUHBIH
AJIEKTPUYECKUHN 3apsifl, JIyd CBETA, TOUCUHBINM UCTOYHUK CBETA, SIACPHAS MOJENb aTOMA,
HYKJIOHHAs1 MOJI€JIb AaTOMHOTO sIJIpa MpH pelieHuu (U3NIeCKuX 3a1ay;

pacrio3HaBaTh (pusnueckue SBJICHUS (TIPOILECChI) U OOBICHITH UX HA OCHOBE
3aKOHOB DJIEKTPOJMHAMHUKA W KBAHTOBOW (DU3MUKHU: DJIEKTPUYECKas MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XHUMHUYECKOE, MArHUTHOE JI€UCTBHUS TOKA, B3aUMOJICHCTBUE
MAarHMTOB, 3JICKTPOMAarHuTHas UHIYKIMS, IEMCTBUE MAarHUTHOTO MOJIsi HA TPOBOJHUK C
TOKOM W JBWKYIIUWCS — 3aps]l, DJJCKTPOMArHUTHbIE KoOJieOaHUS ¥  BOJIHBI,
IPSMOJIMHEHHOE PacIPOCTPAHECHHE CBETA, OTPaKECHUE, MpesIoMIIeHUEe, HHTEephEepeHIINS,
nudpakius W TOJIpU3aIvs CBeTa, JUCIEpCUs CBeTa, (PoTodneKTpudeckuii 3P dexT
(boTorpdexT), cBeTOBOE aBJICHHE, BO3HUKHOBEHHME JIMHEMYATOro0 CIIEKTpa aromMa
BOJIOPO/1a, €CTECTBEHHAS] U UCKYCCTBEHHAS PaJIMOAKTUBHOCTD;

ONMKCHIBATh M3YyUYCHHBIE CBOWCTBA BeIleCTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHUYECKUE, DJEKTPUUECKYIO MPOBOAUMOCTh PA3IUYHBIX CPE) U DIECKTPOMArHUTHBIE
ABJICHUS (IIPOIIECCHI), UCTIONB3YsI (PU3MUECKUE BEIMUYMHBI: dJIEKTPUUECKUN 3apsjl, Cuiia
TOKA, OJJEKTPUYECKOE HAIPSKEHHUE, JJIEKTPUYECKOE COIPOTUBIIEHUE, PAa3HOCThb
MOTEHIIUANIOB, JJIEKTPOABMKYIAs cujiia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIS,
cuna Amrnepa, cuna JlopeHla, MHIYKTUBHOCTb KaTYIIKH, SHEPTHS 3JIEKTPUUYECKOrO U
MarHUTHOTO TIOJIEH, IEPHOJ] M YacToTa KoieOaHuii B KoiebaTeabHOM KOHTYpE, 3apsl U
CHWJIa TOKa B MPOIECCE TaPMOHMYECKHX HIIEKTPOMArHUTHBIX KoJieOaHUH, (POKYCHOE
pacCTOsIHME W ONTUYECKas CUJIa JIMH3bI, IIPU OIMCAHWUM IIPABWIBHO TPAKTOBATh
(bu3MUECKHl CMBICIT UCTIONB3YEMBIX BEIHMUHMH, UX 0003HAYCHUS U €UHUIIBI, YKA3hIBAThH
(bopMyIIbI, CBSA3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUUNHY C PYTUMHU BEIHUYNHAMY,

OIMMKCHIBATh N3YUCHHBIC KBAHTOBBIC SIBIICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMAarHMTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa,
SHEPTUs U UMITYJIbC (DOTOHA, IEPHOJ] MOTypacnaaa, SHEPTUS CBA3H aTOMHBIX slIEp, MPH
OMHMCAHWH TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCTOIB3YEMBIX BEIWYWH, UX
0003HAaUYCHUSI ¥ EIUHUIIBI, YKa3bIBaTh (DOPMYJIIBI, CBA3BIBAIONINE MAHHYIO (PU3UYECKYIO
BEITMYHMHY C JPYTHUMH BEJIMYNHAMH, BBIYUCIISITh 3HAUCHHE (DPU3HMUECKON BEIIMUNHBI,

aHAJM3UPOBATh (PUBMYECKUE TMPOLECCHl M SBIEHHUS, HCHONB3Yys (PU3HUECKUE
3aKOHbl M TPUHUUIBL: 3aKOH OMa, 3aKOHBI MOCIEAOBATEILHOIO M MNapaJlIeIbHOTO
COCMHEHUSI TMPOBOJHHUKOB, 3aKOH J[xoyns—JIeHma, 3akoH 3JIEKTPOMArHUTHOU
VHAYKUWAHA, 3aKOH MPSIMOJIMHEWMHOTO PAaCIpPOCTPAHCHUSI CBETA, 3aKOHBI OTPAXKCHUS
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CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, ypaBHEHUE DWHIITEHHA Uil GoTo3(dhdeKTa, 3aKOoH
COXpaHEHHUS OHEPruH, 3aKOH COXPAaHEHUS HUMIyJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHHSI MAaCCOBOT0 YHMCIIA, MOCTyIaThl bopa, 3akoH
PaZMoOaKTUBHOTO pacmaaa, MpHu STOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €TO
MaTeMaTUYeCKOE BhIPAKEHUE U yCIOBUS (TpaHULbl, 001aCTH) TPUMEHUMOCTH;

OTIpEe/IETSATh HANpPAaBIEHUE BEKTOpAa MHIYKIMKW MarHUTHOTO MOJI MPOBOJHHUKA C
TOKOM, CUJIbl AMiiepa u cuibl JIopeHna;

CTPOWTHh M OIHUCHIBATh M300pa)KEHUE, CO3/1aBaeMOE IUIOCKUM 3€pKajoM, TOHKOM
JIMH30M;

BBITIOJTHATH DKCTIEPUMEHTHI TI0 HCCIIEAOBAHUIO (PU3NIECKHUX SIBJICHUN U TPOIIECCOB
C HWCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHH: TpHU 3TOM (POpMyIHpoBaTh
npoOieMy/3aady W THUIOTE3y Y4YEOHOro HKCIEpPUMEHTa, coOupaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYI0BaHUS, IPOBOUTH OIBIT U (POPMYIMPOBATH BEIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIC H3MEPCHUS PUBNICCKUX BEIUYHMH, TIPHU ITOM
BBIOMPATh ONTHUMAIBHBIN CIIOCO0 H3MEpPEHUs] W HCIOJIb30BaTh W3BECTHBIC METOBI
OLICHKH MOTPEIIHOCTEH H3MEPEHUH;

MCCIIEZIOBaTh 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH C HCIIOJIb30BAHUEM TPSMBIX
WU3MEPCHMIA: TPU OTOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (UKCHUPOBATH pPE3yIbTaThI
MOJIYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUJE TaOIUI] U TpadUKOB, AeNaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HCCIIEIOBAHNUS,

coONoaTh MpaBWiia OE30MaCHOTO TpyAa MPU MPOBEJECHUU HCCIEIOBAaHUN B
paMKax y4eOHOro OKCIIEPUMEHTa, Y4YEOHO-UCCIEAOBATENbCKOM U MPOEKTHOMN
JESTENBHOCTH C MCIOJBb30BAaHUEM HW3MEPUTENBbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHMS;

pemiath pacu€THbIE 3aJa4M C SIBHO 3aJIaHHOW (PU3MUYECKOW MOJEINbIO, HCIIONb3Ys
¢u3nueckre 3aKOHbI W TPUHIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/ladyd BBHIOMPATH
(bU3HUYIECKyI0 MOJENb, BBIACHATh (PU3UYECKHE BEIUYMHBI B (HOPMYIBI, HEOOXOIUMBIE
TSt €€ peleHus, TPOBOAUTH PACUETHI M OLIEHWBATh PEabHOCTh MOJYYEHHOTO 3HAUYCHUS
(br3UIeCKOl BEIMUNHBI;

pemiaTh KavyeCTBEHHBIC 3a/Jaud: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO
LENOYKY PACCYXIEHUH C OMOpod Ha MW3YUYCHHbIE 3aKOHbBI, 3aKOHOMEpPHOCTU U
bu3nvecKue SIBICHUS;

MCIIOJIB30BaTh TIPH PENICHUH Y4YeOHBIX 3a/1ad COBPEMEHHbIC HH(OPMAIMOHHBIC
TEXHOJOTUU IS TIOMCKA, CTPYKTYPUPOBAHHS, HMHTEPIPETANMN W MPEACTABICHUS
y4eOHOW ® HAyYHO-TIOMYJSpHOW WH(OpMAIMK, TMOJYyYEHHONW W3  Pa3IUIHBIX
HMCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTy4aeMyI0 HH(POPMAITHIO;

OOBSCHATHh MPUHIHUIBI JACHUCTBUS MAIlWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHA UX 0€30MaCHOTO UCIIOIb30BaHUS B TOBCEIHEBHOM KU3HH;
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OPUBOAUTH MPHUMEPHI BKJIAJa POCCHMCKHX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUA MO (U3MKE B MOBCEIHEBHOM KHU3HU IS
oOecrieyeHusi 0€30MAaCHOCTH TpH OOpalleHuH C M[OpudopaMud U TEXHUYECKUMU
yCTPOWCTBAaMH, [JIsl COXPAHEHHUsS 3I0POBbsl W COONIOJECHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

paboTaTh B rpyIIIe ¢ BBIMOJIHEHUEM Pa3IMYHbIX COIMATBHBIX POJICH, MITaHUPOBATh
pabory palMOHAIIBHO  pacIpeeNiaTh TUTAHUPOBATH
JeSTeFHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHMBATH BKJIAJ Ka)/JIO0TO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE PacCMaTPHUBAEMON MTPOOIIEMBI.

IPYIIIIHI, 00s3aHHOCTH U

CucreMa oleHUBAHUSA

dopma Kpurepuii bael
YcTHBI 0TBET BepHoe nonnmanue Gpusnveckoi CyliHOCTH pacCMaTPUBAEMbIX 1
(pacckas mo SIBJICHUI W 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUH
naparpadgy qubo | ToyHoe omnpeneseHUE U UCTOJIKOBAHNE OCHOBHBIX MMOHATHM, 1
OTBET Ha BONIPOC, | 3aKOHOB, TEOPUH
32 JaHHbIH [IpaBunbHOE onpeaeneHre PU3NIECKUX BEIUYUH, UX €IUHULL 1
yuyuTeJiem, W3MEpEeHUsl, pacyeTHHIX (POPMYI U CIOCOOOB MU3MEPEHUS
KOTOPBbIii Hannuwne nornyecku mpaBUJIbHO BHICTPOCHHOTO TUTaHA OTBETA. 1
noapasymeBacTt ConpoBOKJIEHHE paccKa3a IPUMEPAMH.

JIoruecKoe [IpumeHeHre 3HaHUI B HOBOW CUTYalluH MPH BHITTOJTHEHUU 1
NMOBECTBOBaHUE MPAKTUYECKUX 3aJaHUI Y CTAHOBJICHUE CBSI3U MEXTY U3y4aeMbIM
TEOPETUIECKOT0 | i paHee M3YUYEHHBIM MAaTEPHAIIOM 10 Kypcy (PU3UKH, a TaKKe C

MaTepHaJia) MaTepUAIOM, YCBOCHHBIM IIPU U3YYEHUU IPYTUX NIPEIMETOB

Ycemmuuwiii omeem npu onucanuu ochogHbix d)uzuqecmtx 3HAHUIL.

Onemenmni, 8vi0esieHHblEe KYPCUBOM, CUHUMAIOMCA 0053aMeNbHbIMU Pe3Ylbmamamy 00yyeHus, m.e.
MO me MUHUMATIbHble MPeOO0BAHUsL K OMEemy yuaue2ocs 0e3 8blNOIHeHUs. KOMOPbIX HeB03MONCHO

gvicmasiienue y0081emeopumenbHoll OyeHKU (He MeHee mpex).

dusznueckoe
sAIBJICHHE

Ipusnaxu senenus, no KOMOPbIM OHO OOHAPYICUBAEMCS (UTU
onpeoenenue)

1

YcnoBus IIpHU KOTOPBIX IMPOTCKACT ABJICHUC.

CBs13b AAHHOT'O ABJICHUA C APYT'UMHU.

ObvscHenue A6/1eHUSA Ha OCHOGE HGyQHOﬁ meopuu.

IIpumepsbl uCnoONb308aHUS A6IEHUSA HA NPAKMUKE (UTU NPOABTIEHUS
8 npupooe)

S

dusnueckuii
OIIBIT.

ue]lb onslma, Kmo Bnepgble(y Oonsvimoe 3a KOmopbiMu Cﬂedy;om
OMKpbvlmusi mex ujiu UHblX 3dKOHO6 U SGKOHOMepHOcmEZZ) npoeéei
aniom onvlm

Cxema onvima (npubopul u mamepuanst, Heobxooumvle OJisl
O0aHHO20 ONbIMaA)

yCJ'IOBI/IH, IIPpU KOTOPBIX OCYHICCTBIISICTCSA OIIBIT.

Xo0J1 onbITA.
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Pezynomam onvima (e2o unmepnpemayusi). Bvlieoowl uz onvima. 1
duznyeckas Has3zeanue senuyunsl u ee ycnoenoe oboznauenue. OnpeneneHue. 1
BeJIMYHMHA. Xapakrepu3yemblil 00bEKT (SIBJICHUE, CBOMCTBO, POIIECC) 1
Dopmyna, ceaA3v18aI0WASL OAHHYIO 8ENTUUUHBL C OPYUMU. 1
Eounuyet uzmepenus 1
CrniocoObI M3MepeHHsI BETMYUHBI. 1
Du3nyecKui CrnoecHast popMynupoBKa 3aK0HA. KeM ObLIT OTKPHIT JTaHHBIH 1
3aKOH. 3aKOH.
Mamemamuueckas 3anuco 3aKoHa (eciu maxkas umeemcs) 1
Onvimoul, noOmeepaoicoarowue cnpasedIu8oCms 3aKOHd. 1
IIpumepol npumenenus 3aKoHa Ha NPAKMUKe. 1
VYcnoBust npuMeHUMOCTH 3akoHa(I paHHIIbl IPUMEHUMOCTH). 1
CrnenctBus U3 3aKOHa.
duznyeckas OcHogHble noHAmUSl, NOJIOHCEHUsl, 3aKOHbL, NPUHYUNBL 8 MEOPUU. 1
TeopHus. OnpITHOE 000CHOBAaHUE TEOPUH (€CIIN ECTh) 1
OcHosnbie ciedcmsusi meopuul. 1
[TpakTHyeckas HaNPaBICHHOCTh TEOPHH. 1
['paHUIBI TPUMEHHUMOCTH TCOPHH. 1
IIpubop, Ha3znauenue ycmpoticmsa. 1
MeXaHHU3M, Cxema ycTpoiicTaa. 1
MalIMHa. Tlpunyun deticmsus ycmpoiicmaa. 1
Ilpasuna nonvzosanus. 1
Ilpumenenue ycmpoiicmeaa. 1
duszuveckne Buvibop npubopa, neobxo0umo2o 05t 0AHHO20 UZMEpPeHUs U 1
U3MepeHusl. NpasuUIbHOe BKIIOYEHUE €20 8 YCIAHOBKY.
Onpedenenue yeHnwvl 0enienus u npeoena usmeperus npubopa. 1
Onpedensimov abCONOMHYI0 NOCPEUHOCIb UBMePeHUs. npubopa. 1
CHamue nokazauusi npubopa u 3anuUch ux ¢ y4emom 1
abCoNOMHOU NO2PEeUHOCINU USMEPEHUS.
OnpenieneHre OTHOCUTENbHON MOTPEITHOCTH U3MEPEHHIA. 1

Kpumepuu ouenueanus KOHMPOAbHBIX U CAMOCHOAMEIbHBIX (NUCbMEHHDIX) PAOOM _pPeuieHu

dusuueckux 3adau. MaxcumanvHwuiii Oaul pabomvl NOIYUAECI MEMOOOM CLONCEHUS DANN08 NO

Kaxcootl KOHKpemHoU 3a0aye (Kaxcoas 3a0a4a umeem c8ol MakcumaivHulil oann). Oyenka pabomol
NPOU380OUMCSL CO2TIACHO CUCMeEMe OYEeHUBANUSL, NPe0yCMOMPEHHOU 8 KOHKDPEMHOM Y4eOHOM

3a6e0eHUU.

dusnueckan
pacdeTHasi 3aj1a4a.

B cayuae pewenus
3a0aqu H6e3
NPOMENCYMOYHBIX
BbIYUCTICHUL
HAuucasemcs
MAKCUMANbHbBIU Oal
3a nocieonue 08a
Kpumepust, eciu He
00nyueHo
Qusuyeckux u
BbIUUCUMETIbHBIX

3anucano YCJIOBHUEC 3a1a4 B KPATKOM BU]IC.

Equauie! n3mepenus nepeseieHbl B MHTepHalMoHaNIbHYI0 cuctemy.(CH)

[Ipencraien (B caydae HEOOXOAWMOCTH) HE COJEpKalUil
OIIMOOK CXEMaTUYEeCKHUH PpHUCYHOK, cXxemMa WM TIpaduk,
OTpaXKaroIIUK yCIOBUS 3a1a4H.

3a kaxaeid — 1
Oar.

3anucanbl (HOpMyYIbI, BbIpaKarolire (GpU3MUECKHe 3aKOHBI,
IPUMEHEHHE KOTOPBbIX HEOOXOAMMO Ul PELICHUS 3aha4yu
BbIOpPaHHBIM CLIOCOOOM

3a kaxayo — 1
Oar.

HpOBeI[eHLI HeO6XO,[[I/IMHe MAaTCMaTHYCCKHEC
HpeO6paSOBaHI/I$I N pacydeThbl, IIPUBOJAAINNEC K IPAaBUIILHOMY
YUCIOBOMY OTBETY, U IPCACTABJICH OTBCT.

3a xaxxgoe — 1
oaJuI.

30




OuuUoOOK.

KonTpoabHnas KouTtpons npenmnosnaraeT BbISIBJICHNE YPOBHS OCBOCHHUSI Y4EOHOTO
pabora Marepuaa Ipy U3y4eHUH KaK OTICIbHBIX TeM\ pa3/ieioB, Tak U BCEro Kypca B
IIpoBepounas LIEJIOM.
paGora Texymuii KOHTPOJIb YCBOSHHS MaTepraa OCYIECTBIISCTCS ITyTEM
CamocTrosiTeIbHast | YCTHOTO\IMCbMEHHOTO ompoca. [lepruoquuecku 3HaHUS U YMEHUS 110
pabdora IPOMICHHBIM TeMaM MPOBEPSIOTCS MMCbMEHHBIMUA KOHTPOJIBHBIMH ,TECTOBBIMH,
IPOBEPOYHBIMHU, CAMOCTOSITEIILHBIMH PabOTaMu.
[Ipu 3TOM BCst BEpHO BbINOJIHEHHAs padota 6epercs 3a 100%., Torna
OTMETKa 32 paboTy yYeHUKA BBICTABIIICTCS B COOTBETCTBUH C TAOIHUIICH:
[IpomeHt 65 % u Goiee 49-64 % 33-48 % 0-32%
BBITIOTHEHUS
3aJaHHS
OtMmeTka 5 4 3 2
OTIIUYHO XOPOIIO yIIOBJIET HEYJIOBJIET
BOPUTEIILHO | BOPUTEIHHO
JlagopaTopuass | CoOmtoneHue TpeOOBaHUI MpPaBUII TEXHUKU O€30MIaCHOCTH. 1
padora. CamMOoCTOSITENIPHOE U PALIMOHAIBHOE MOHTUPOBAHHE
HE00X0IMMOT0 000pyJOBaHMUSI.
OmnpenerneHne 1IHBI IECHUs, Ipeiesia U3MEpEeHHs 1 a0COIOTHON 1
MOTPENTHOCTH U3MEPHUTEIBHOTO MPHOOpa.
AKKypaTHO BBITIOJTHEHHAs 3apUCOBKA YCTAaHOBKH/CXEMBI B 1
TETpaJIu.
Hanuuue BepHO 3apUKCHpPOBAHHBIX PE3yIbTAaTOB OMBITA B BUJIE 1
3anucu\Tabnuis\rpaduka.
[Tonyuenue BbIBO/Ia U3 OTBITA C YYETOM IOCTaBJICHHOM 1IEIH C 1
OTIOpOl Ha PUBHYECKYIO CYITHOCTh PACCMATPUBACMBIX SIBIICHUN 1
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH.

TecToBasi padora

IIpu TecTUpOBaHUU BCE BepHble OTBeTHl Oepytcs 3a 100%,
TOTJ]Ja OTMETKA BBICTABIISIETCS B COOTBETCTBUU C TAOJIMIICH:

[Ipouent OrMeTKa
BBITIOJIHCHMS 3aJaHHs
81% u Ooee OTJIMYHO
60-80% XOPOIIIO
45-59% YIOBJIETBOPUTEIHHO
0-44% HEYJOBJIETBOPUTEIHHO
dOusnuecknii Onenka 3a 4TO BBICTABIISAETCS
JUKTAaHT «OTIH4YHOY» 85-100% BBINOIIHEHHOE 3aJaHIE
«Xopouio» 60-84% BBIOIHEHHOE 3aJaHIE
«Y JIOBJICTBOPUTEIILHOY 50-59%BEINOIHEHHOE 3aJaHHE
«HeynoBieTBOpUTEIHHOY Menee 50% BBITOTHEHHOE 3aJaHUE
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3auer OOM Pabota yuenuka cunraeTcs 3a4TeHHOM, eciu BeimoiaHeHo 80 % u Gonee Beei

paboTHI.
WNnaye — paboTa He 3auTeHA.

I'pyObiMu cuuTaroTcs cieayronue OIu0KM:

HE3HAHHE OTIPE/ICIICHUSI OCHOBHBIX TIOHSTH, 3aKOHOB, IIPAaBWJI, OCHOBHBIX ITOJIOKEHUH TEOPHUH,
He3HaHue GopMyI1, OOMENPUHATHIX CHMBOJIOB 0003HAYCHUN (PU3NUECKUX BEITHYUH, SIMHHUIL] HX
M3MEPEHUS;

He3HaHME HAUMEHOBAHUN €IMHUIl H3MEPEHHUS,

HEYMEHHE BBIJICIUTH B OTBETE IJIABHOE,

HEYMEHHE MTPUMEHSTH 3HAHUS JIUIS PEIICHUS 3a/1a4 U OOBSICHEHUS (PH3HMUECKUX SIBICHUH,
HEyMEHHUE JIeNIaTh BBIBOJIbI U 0000111eHuS,

HEYMEHHE YUTATh M CTPOUTH I'padMKu M MPUHIIUITHATBHBIE CXEMBI,

HEyYMEHHE MOATOTOBUTH YCTAHOBKY HIIM JJAOOPAaTOPHOE 000PYIOBaHHE, TPOBECTH OIIBIT,
HE00XOIMMBIE PACUYETHI WM UCTIOIH30BATh TIOTyUYeHHBIC JaHHBIC /ISl BRIBOJIOB,

HEYMEHHE MOJIb30BAThCS YICOHUKOM M CIIPAaBOYHUKOM IO (PH3HMKE U TEXHHKE,

HapyIIeHHe TEXHUKU 0€301aCHOCTH MIPH BBITOJHEHUN (PU3UIECKOTO IKCIIEPUMEHTA,
HeOpeKHOE OTHOIIEHHE K JJAO0OpaTOpHOMY 000PYAOBAHUIO U U3MEPUTENILHBIM IPUOOpaM.

K HerpyObIiM ommdkam cieayer OTHECTH:

HETOYHOCTH (POPMYIUPOBOK, ONpEICIICHUH, IOHATHH, 3aKOHOB, TCOPHM, BRI3BAHHAS
HETIOJTHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OTIPEICISIEMOTO TTOHITHS WIIH 3aMEHOM OJTHOTO-
JIBYX U3 THX MTPU3HAKOB BTOPOCTEIICHHBIMH,

OIMOKY TIPU CHATHH MMOKAa3aHUN C U3MEPHUTEILHBIX TPUOOPOB, HE CBA3AHHBIC C OTIPEICTICHUEM
IIEHBI JCJICHUSI KB ( HAIPUMEp, 3aBUCSIIINE OT PACTIONOKEHHS U3MEPUTEIBLHBIX TPHOOPOB,
ONTHYECKHUE U Ip.),

omuOKH, BBI3BaHHBIEC HECOOIIOICHUEM YCIIOBUH MPOBEICHUS OTIBITA, YCIOBHIA pabOThI
HM3MEPUTEIIHBHOTO MpruOopa ( HEypaBHOBEIICHHBI BEChI, HE TOYHO OIpeieJieHa TOUKa OTCUYETa),
OIMOKH B YCJTOBHBIX 0003HAYCHUAX HA MPUHIMITHATIBLHBIX CXeMaX, HETOYHOCTh rpaduka u Jp.,
HepaIrMoHAIBHBIA METOJ] PEIICHUS 3a/1a4l WM HEIOCTATOYHO MPOyMAaHHBIN IJIaH YCTHOTO
oTBeTa ( HapyIICHUE JIOTHKH, TIOJIMEHA OT/CIIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU),
HepalMOoHAIbHBIE METOBI PA0OTHI CO CIIPABOYHON U APYrOi TUTEPATYpOid, HEYyMEHHUE pelIaTh
3a/1a4u B 00IIEM BHJIC.

Heno4érnl

HepanmoHasbHbIC 3aITUCH TP BBIYUCIICHUSX, HEPALIMOHATIBHBIC IPUEMBI B BEIUHCIICHUH,
MpeoOpa30BaHUU U PEUICHUH 3a]1a4.

Apudmernueckue omruOKN B BEIUUCICHUSIX, €CITU 3TH OIMIUOKU TPy0O HE MCKAKAIOT
pEeabHOCTH MOJTYYEHHOTO pe3ysbTaTa.

OTtaenpHBIE MOTPEIIHOCTH B (POPMYIHPOBKE BOTIPOCA MU OTBETA.

HebpexHoe BhITIONHEHHE 3aNKCe, YepTeKel, cXeM, TpaduKoB.

Opdorpaduueckre U TyHKTyallHOHHBIE OIIHOKH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM nudpoBbie
Ne n/m P Konrpoasubie | IIpakTnuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHU S
bubmmoreka [{OK
1.1 ) 2
VISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 flumamiia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 htts://m.edso0.ru/7fALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 5 bubnmoreka [JOK

MepeX0/Ibl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Pazgen 4. DJIEKTPOANHAMMUKA
bu6mmoreka [IOK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 2neKTpUdYeCKuil TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpetax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIie
Ne i/ P Konrpoasnbie | IIpakTnueckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznea 1. 9JIEKTPOJINHAMUKA
11 MarnuTHOe noJie. DIeKTpOMarHuTHAs 11 1 3 bubnuotexa [JOK
' WHYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKre U 3JIEKTPOMArHuTHbHIE 9 1 bubnuorexa [JOK
' KoJIe0anus https://m.edso0.ru/7f41c97¢c
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 Bubamorexa [IOK
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI cIEMATIBHOW TEOpUU bubmuoreka [{OK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®DU3UKA
4.1 DeMEeHTh KBAHTOBOM ONTHKU 6 Eubmorexa OK

https://m.edsoo.ru/7f41c97c
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bubnuoreka [IOK
42 |C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4.3 A 5
TOMHOEC SI7PO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTbl aCTPOHOMHUU U acTPOPU3UKU 7 ]P?tl;fsn;l r%f:;s?)(l)_.l :3/I§f4lc970
Hroro no pazneny 7

Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 O6Goobmraroriee MOBTOPEHNHE 4 ]:tl;fsnll;l r%f:(ﬁ)g r(lj/I;MlcQ?c
Hroro mo pazgeny 4

PezepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | [IpakTuyeckue op
n/n Bcero u3yuyeHusi | oopasoBarejibHbIe
padoTsbI padoThI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI TO3HAHUS OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B hopMupoBaHun
2 COBPEMEHHOI HayYHOU KapTUHLI MUPAa, B 1 bubmorexa LOK
P . i P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexannueckoe apmxenue. OTHOCUTEILHOCTD
3 MexaHnyeckoro aswkenusd. I[lepemerenue 1 bubmorexa LOK
- Hep ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE IPSIMOIIMHENHOE IBIKEHNE 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE JBUKEHNE 1 bubmorexa [TOK
YEROP P https://m.edsoo.ru/ff0c372e
5 CBobopaHoOe majienre. Y CKopeHue CBOOO THOTO 1 bu6mmoreka [JOK
nagcHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe npuxenue. /[prxenue 1 bubnuoreka [JOK
MaTepUaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH [ anmest.
8 Wuepnnanbaple cucteMbl oTcueTa. 1lepBhlit 1 bubmnorexa [IOK
P P https://m.edsoo.ru/ffoc3be8
3akoH HeroToHa
9 Macca Tena. Cuna. [lpunuun cynepno3uuuu 1 bubnuoreka [JOK

cui. Bropoii 3akoH HerotoHa s

https://m.edsoo.ru/ff0c3be8
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MaTepUaIbHOU TOUYKH

Tperun 3akoH HproTOHA 11711 MaTEpUAIIBHBIX

bubmuoreka [JOK

10
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aK0H BCEMHUPHOTO TAroteHus. Cuia TaKecTH. bubnuorexa [JOK
IIepBas kocMu4ecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuia ocTHu. 3akoH I'yka. Bec Tena
yipyr y https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Kosdduiment tpenusa. Cuna
13 COII OTEIBJ'IGHI/I?[ II (11)/1(1)I[BI/I)K€HI/ITI/II)TGJI3 B bubmmorexa [TOK
p p https://m.edsoo.ru/ffOc3f76
KUIKOCTH WIIH Ta3e
[TocTymarensHO€ 1 BpanaTeIbHOE JBUKEHUE
14 a0COJIFOTHO TBEPJOTO Tes1a. MOMEHT CHIIBI. bubmuorexa [JOK
[Ineqo cuiel. YcnoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHAbHBIX TOYeK. IMIyIbC CHIIBI. 3aKOH bubmorera [IOK
P ’ y ’ https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOE IBHKCHHE
Pa6oTa u mormiHocTh cuibl. Kunernuyeckas
16 SHEPIUs MaTepHaILHONW TOUKH. Teopema 00 bubmorexa LHOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOW SHEPTHH
[Torenuuansuas sHeprus. [loTeHnnanpHas
17 SHEPrus ynpyro neopMUpOBaHHOU TPYKUHBI. bu6mmoreka [JOK
[ToTeHumanpHas SHEPTUS Tela BOIU3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTH 3eMJIH
IToTeHIManbHBIE U HENOTEHIIMAIBHBIE CHJIBL.
18 CBs13b pabOTHI HEMOTEHITUANBHBIX CHII C bubnunoreka [JOK

H3MEHEHHEM MEXaHUISCKON OHCPTHUU CUCTEMbI
Ten. 3aKoH COXpaHCHHUA MEXaHUYECKOU

https://m.edsoo.ru/ff0c478c
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SHEPrUuu

JlaboparopHas pabota «lccrnenoBanue CBSI3U
paboThI CHITBI C H3MECHCHHEM MEXaHHUYECKOMN

19 SHEPTUH TeJla Ha TPUMEPE PACTSIKEHUS
PE3UHOBOTO JKI'yTa»

20 KonTtposneHast padota no teme «KunemaTuka. bubnuorexa [JOK
JuHamuka. 3aKkOHbI COXPAaHEHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

21 KMHETHYeCcKoi Teopuun. bpoyHoBCcKOe bubmmorexa [OK
semienme. uddysis https://m.edsoo.ru/ffOc4dc2
XapakTep ABWKEHUS U B3aUMOICUCTBUS

22 4acTHI] BemecTBa. Moenu CTPOCHHS Ta30B,

XKHUJKOCTEH U TBEPABIX TEI

23 Macca monekyn. KonuuecTBo BeliecTBa.
[Toctrosinnas ABoraapo

24 TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

o5 Wneanpusiii raz3 B MKT. OcHOBHOE ypaBHEHUE bubmuoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMITepaTypa Kak Mepa cpeaHei

26 KMHETUYECKOW SHEPTUuu JABHKEHUS MOJICKYII. bubmmorexa [TOK

N https://m.edsoo.ru/ff0c511e
VYpaBuenue MenneneeBa-Knamnelipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlabopaTtopHas pabota «lccnenoBanue

28 3aBUCHMOCTHU MEXIY apaMeTPaMH COCTOSHUS
Pa3pEKEHHOTO ra3za»

29 N3onponeccel B nacanIbHOM ra3e u ux bu6mmoreka [JOK

rpaduuecKoe MmpeCcTaBIcHIe

https://m.edsoo.ru/ff0c570e
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BuyTpeHHss dHEprus TepMOIUMHAMAYECKOU
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHSI.

bubmuoreka [JOK

30 KonunuectBo temnotel u padota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OTHOATOMHOIO UJI€aTbHOTO Ta3a
bubnuorexa [JOK
31 Baget Tenuonepena https://m.edsocla_.[ ru/ff0c5c36
VY enpHast TENI0EMKOCTh BEILIECTBA.
32 Kgnnqecmo TETJIOTHI TIPU Tzimonepenaqe. bubmmorexa [OK
Amabarierii mponece https://m.edsoo.ru/ff0c5c36
33 [IepBblii 3aKOH TEPMOJMHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLeccaM https://m.edsoo.ru/ffOc5efc
34 Heo6patumocTh Mpo1ieccoB B MpUPOIE. bubmuorexa [JOK
BTtopoii 3ak0H TepMOMHAMUKN https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictust u KI1/ TeruioBoit MmammHb Et?[?sﬂlljr?::;(sigr(jlllff 0c600a
36 Huxn Kapro u ero KIT/
37 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOIHEPT € THKN
38 O6o06maromuii ypok «MoJtekymsipHas (pu3uKa. bubnuoreka [JOK
OCHOBBI TEPMOIUHAMUKHU» https://m.edsoo.ru/ff0c6938
39 KontponpHas padoTa o teme «MoekymsipHas bubmuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u koHaeHcanus. Vicnapenue bubnunoreka [JOK
U KUIIEHUE https://m.edsoo.ru/ff0c63b6
41 AOGCOIOTHAS M OTHOCUTEJIbHAS BJIAYXKHOCTh bubnunoreka [JOK
Bo3ayxa. HaceleHHbi nap https://m.edsoo.ru/ff0c64d8
Teepaoe teno. Kpucramnuueckue u amopdHsie
42 Tena. AHU30TPOIHS CBOMCTB KPUCTAJIOB. Bubmmorexa LIOK

Kunkue kpuctamnbsl. CoBpeMeHHbIE

https://m.edsoo.ru/ff0c65f0
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MaTepuabl

[InaBnenue u Kpucrauu3anus. Y aeabHas

bubmuoreka [JOK

43
terioTa tiaBneHus. CyonmuManus https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
44 VYpaBHeHuUe TEIJIOBOro OanaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpu3aIus Tel. DIeKTPUUEeCKUH 3apsi/l. bubnuorexa [JOK
JIBa BU/1a QIEKTPUYECKUX 3aps1/I0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, AUITIEKTPUKH U
46 an OBOJHUKU 3aK§H COXpaHeHUs bubnmorexa LOK
yip ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiaa
47 B3anmopneunctsue 3apsnoB. 3akoH Kynona. bubmuotexa [JOK
To4euHBIN IIEKTPUUECKHUH 3apsij https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTB EKTPUYECKOr0 MOJIS.
48 [IpuHIMT Cyneprno3uuu 3JIEKTPUUECKUX Bubmmorexa [JOK
p E[ yrep H . R https://m.edsoo.ru/ff0c6df2
nosied. JInHuu HanpsHKEHHOCTH
49 PaboTa cui aieKTpoCcTaTHIecKoro moJsl. bubnuoreka [IOK
IToTenmnman. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 3J'I];;KT i[)CTaTI/I‘IeI([)KOM HOIj'IC JusnexTpuueckas bubmmorexa [IOK
P ’ P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
. bubnuoreka [JOK
51 DnekTpoeMKocTh. KoHnaeHncaro
P A P https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IIJIOCKOT0 KOHJAEHCATOPA. bubnunoreka [JOK
DHeprusi 3apsyKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JIaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHJIEHcaTopa"
54 [IpuHIMIT NENCTBUSA U IPUMEHEHNE

KOHACHCATOPOB, KOITMPOBAJIBHOTO aIlliapara,
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CTpYHHOTO MPHUHTEPA. DIEKTPOCTaTUYECKAS
3aImuTa. 3a3eMIIEHHE 3IEKTPOIIPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro

cymectBoBaHus. [loctosuusiii Tox. Cuma Toka.
Hanpsoxkenue. ConpoTusienue. 3akoH Oma s

y4yacTKa Uenu

56

[TocnenoBarenpHOE, MapaIeIBHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3yuenue
CMEIIAaHHOTO COETMHEHHS PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUYECKOTO TOKA.
3akoH J[xoyna-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma Juis MOJIHOM (3aMKHYTOI)

3NeKTpUUecKol 1enu. KopoTkoe 3aMbIKaHHE.

JlabopaTtopHnas padota «M3mepenne 3/C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COTIPOTHUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas TPOBOAUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TeMIEepPaTyphl.
CBepXIpoBOIMMOCTb

60

DneKTpuuecKu ToK B Bakyyme. CBOUCTBa
3JIEKTPOHHBIX ITyYKOB

61

[TorynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMECHast MpoBoauMocTh. CBoncTBa p—N-
nepexona. [lomynpoBoiHUKOBBIE TPUOOPEI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

QHGKTpI/I“IeCKI/Iﬁ TOK B paCTBOpaAX U paciuiaBax

QJICKTPOJIUTOB. QHCKTPOHI/ITI/ILIGCKE[H

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba
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JUCCOIHAIUSA. DIIEKTPOJIHU3

DNEeKTPUYECKUU TOK B rasax.

. . bubnuorexa [JOK
63 CaMOCTOSATEIbHBIN U HECAMOCTOSTEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
DIeKTpUYECKHUE MPUOOPHI U YCTPOMCTBA U UX
64 I aKTELIeCKOC I PII)MeHSHI/Ie };'I Izuslzma TEXHUKHU 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
. bubnuoreka [JOK
1
65 O06006marmuil ypok «IEKTPOTHTHAMUKAY) httos://m.edsoo.ru/ff0ce8be
KonTposbhas pabora no teme
66 «Onekrpocratuka. [locTosTHHBIN 1 bubmuorexa [JOK
AIEKTPUUECKUN TOK. TOKH B pa3InyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Peseprubiit ypok. KonTpoasHas padoTa 1o 1 bubnuoreka [IOK
Teme "DneKTpoaruHamMuKa' https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypox mo 1 bubnuoreka [IOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasbnbie | IIpakTnuyeckue op
n/n Bcero u3yuyeHusi | oopasoBarejibHbIe
padoTsbI padoThI
pecypchl
TTocTogHHEBIE MAarHUTEI U UX B3aUMOJIEUCTBUE.
. bubnuorexa [JOK
1 MaruuTHO€E nosie. BekTop MarHUTHOM 1
. https://m.edsoo.ru/ff0c9778
WHIAYKIWAA. JIMHIM MarHUTHON MHIYKITUU
MarauTHO€ 1o0Jie MPOBOIHUKA C TOKOM. OTIBIT
2 Opcrena. BzanMoaelictBue IpoBOIHUKOB C 1 bubmorexa LOK
P ) p https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnas pabota «/3y4eHrne MarHuTHOTO 1 1 bubmuorexa [JOK
MOJI KaTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HAa MPOBOJIHUK C
4 tokoM. Cmta Amriepa. JlabopaTopHas pabora 1 1 bubnuoreka [IOK
«HccaenoBanue eUCTBUSA NOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM»
JleficTBME€ MarHUTHOTO TIOJISI HAa JBHIKYIIYIOCS
5 3apspkeHHyo yactuny. Cria Jlopenua. Padora 1 Eubmorexa HOK
P o Y P ' https://m.edsoo.ru/ff0c9df4
cunbl JlopeHia
DOnexTpoMarHuTHast uHAyKus. [ToTok BekTopa
6 MarHuTtHOM uHAYKIMH. DJC nHayKuu. 3aKoH 1
aNieKTpoMarHuTHoU unaykuuu dapanes
7 JIaGopatopHas pabota «MccnenoBanue 1 1 bubnuoreka [IOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHTYKLIMN https://m.edsoo.ru/ff0cal50
3 WHOyKTUBHOCTE. SIBIEHNE CAMOMHAYKIUH. 1 bubnuorexa [IOK

S/1C camOMHIyKIIMK. DHEPrUsl MArHUTHOTO

https://m.edsoo.ru/ff0ca600
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I10JId KaTyYIIKU C TOKOM. 9JI€KT’pOMaFHI/ITHOG
I10JIC

TexHnueckue ycTpouCcTBa U UX IPUMEHEHMUE:
ITIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHHTHI,

o AJIEKTPOABUTATENb, YCKOPUTEIIN
JJIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS TIeYb

10 O6o0matomuii ypok «MarHuTHoe ToJie. bubnuorexa [JOK
DneKTpoOMarHuTHasE UHIYKIIHS https://m.edsoo.ru/ff0cab82

11 Kontponbhas padoTa no teme «MarautHoe bubnuorexa [JOK
rojie. DNEeKTPOMArHUTHAsE WHTYKIUS» https://m.edsoo.ru/ff0cad58
CB00OOTHBIE MEXaHHMYECKHUE KOJICOaHNS.

12 IMapmonnueckue koiedanus. YpaBHeHUE bubnuoreka [JOK
rapMoHH4ecKHX Kosiebanuii. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTHH
JlabopaTtopHas pabota «lccnenoBanmne

13 3aBUCHMOCTH TIEPHO]Ia MaJIBIX KOJIeOaHUi
rpy3a Ha HUTH OT JJTMHBI HUTH ¥ MacChl TPy3a»

Konebarenpnbiit koHTYp. CBOOOIHBIS
AJIEKTPOMArHUTHBIC KOJICOAHHS B HI€aTbHOM
14 KOJIeOaTeIIbHOM KOHTYpPE. AHAJIOTHS MEXKITY bubmmorexa [TOK
https://m.edsoo.ru/ff0cb820
MEXaHUYCCKUMH M JIEKTPOMArHUTHBIMH
KOJICOAHHSIMH
®opmyna Tomcona. 3aKoH cOXpaHEHHUS
15 SHEPTHH B MJICAILHOM KOJIe0aTeIbHOM bubmorexa HOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyxaroMuX KOIeOaHUSX.
16 BriHyKIeHHBIE MEXaHUYEeCKHE KOJIeOaHMUsI. bubmmorexa [IOK

Pe3onanc. BLIHY)K,HGHHLIC QJICKTPOMArHUTHBIC

https://m.edsoo.ru/ffOcbb86
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KoJicOaHus

IlepemenHbIn TOK. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO

bubmmoreka [{OK

17 TOKa. AMIUIUTYJHOE U JEUCTBYIOLIEE 3HAYEHUE https://m.edsoo.ru/ff0cbd34
CUJIBI TOKA U HAIPSHKEHUS
18 Tpanchopmarop. [IponsBoacTro, nepenava u
MOTpeOIeHNE AMEKTPUIECKON SHEPTHH
VYCTpoCTBO U MPAKTUUECKOE PUMEHEHHE
19 AJIEKTPUYECKOTO 3BOHKA, T€HEPATOpa brbmmorexa [OK
. https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKa, JIMHUH dJIeKTpoTiepeay
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
20 anekTpodHeprun. KynmbTypa ucronbp30BaHus
AJIIEKTPOIHEPTUH B TIOBCEAHEBHOW KU3HU
MexaHnyecKkue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJTHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie ¥ MPOIOIBbHBIE BOJTHBI
29 3ByK. CKOpOCTh 3BYKa. | pOMKOCTH 3ByKa. bubnuoreka [JOK
Bricora Tona. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubnunoreka [JOK
ckopocTb. [lIkana seKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMTIBI PaTUOCBSI3U U TEIEBUICHHUS.
Pa3Butne cpencts cBs3u. Paanonokanus
25 KontponbHas padota «KosnebaHus v BOITHBD) bubmmorexa [JOK
https://m.edsoo.ru/ff0cc6f8
[IpsiMonMHENHOE pacIpOCTPaHEHUE CBETA B
26 O,ZI[)HOpOHHOﬁ cpe;;. T:‘Ie‘ﬂfbﬁ/’l HCTOYHHUK bubmiorexa LIOK

ceera. JIyy cBera

https://m.edsoo.ru/ff0cd350
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OtpaxxeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA.

bubmuoreka [JOK

27
[Toctpoenne n300pakeHUH B TUIOCKOM 3€pKajie https://m.edsoo.ru/ffOcd4e0
[Ipenomiienne cBera. [lonHOE BHYTpEHHEE
28 OTp axxenue. [IpenenbHBIN yroi H}(;fIIiIOFO Bubnuorexa LIOK
p - ped T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHSI
29 Jlaboparopuas padota «3mepeHue bubmmoreka [JOK
ITOKa3aTelsl MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenue n300pa>keHuii B INH3E. bubnuorexa [JOK
@opMyIia TOHKOU JIMH3BL. Y BEJIMYEHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «lccnenoBanme
CBOMCTB M300paKEHUH B JINH3aX»
Hucnepcus ceeta. CloxHbIN cocTaB 06e10ro
32 cgeta. [IBer. JlaboparopHas pabota
«Halmonenue qucnepcuu cBeTa
Hutepdepentus ceera. {udpakums crera. bubnuoreka [IOK
33 N
JudpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
[Tonepeunocth cBETOBBIX BOJH. [lonspuzamms bubnuoreka [JOK
34
CBETa https://m.edsoo.ru/ffOcf02e
35 Ontruueckue MpuOOphI M YCTPOUCTBA U
yCIIOBUSA UX 0€30MaCHOTO MPUMEHEHUS
['paHuIbl MPUMEHUMOCTH KIACCUYECKON
36 MexaHuk. [locTynarsl cienuantbHOU TEOPUH Bu6mmorexa LIOK
] 4 B P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. bubnunoreka [JOK
3ameyieHne BpeMEHH U COKpAIlEHUE JJIMHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMMYIbC PEISITUBUCTCKON
P yIep . bubnuoreka [JOK
38 gacTullbl. CBS3b MAaCChI C YHEPTUEH U

HUMITYJIbCOM. 3Hepr1/m ITOKOA

https://m.edsoo.ru/ffOcfc68
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39 KonTtponsHas padora «Ontruka. OCHOBBI bubmuorexa [IOK
CIELUAJIbHON TEOPUU OTHOCHUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
®ortonsl. opmyna [1nanka. Jneprus u bubnuorexa [JOK

40
UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6

41 OTtkpbiTHE U HccaenoBanne GoTodPdexTa. bubnmoreka [JOK
OmeiTel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
3akoHsl poTorpdexra. YpaBHeHUE

42 BH“HmTeI(E‘Ha J'I(lf)[(b(bOTOB(b(;@)eKTa «Kpachnas bubnuotexa LIOK

g - CRP https://m.edsoo.ru/ff0d015e
rparuiay Gpororddexra

43 HaBnerune cBeta. OnbiTe [1. H. JIeGenena. bu6moreka [IOK
XnMHndueckoe JeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckre ycTpoicTBa U MPaKTUYECKOE

44 npuMeHeHue: PoTorneMeHT, PoToAATUNK,

COJIHEUHas OaTapesi, CBETOIUO

45 Pemenne 3agau mo teme «JI€MEHTBI bubmuorexa [JOK
KBAHTOBOM OMTHUKM https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. OnbiTel Pezepdopnaa

46 10 paccestHuIo o-vactuil. [lmanerapHas Moaesnb bubmmorexa [TOK

P t P s https://m.edsoo.ru/ff0d091a
aToma
bu6mmoreka [JOK
47 IT b
OCTYHATRL Hopa https://m.edsoo.ru/ff0dOafa
N3nydenue u norjomnieHrue GOTOHOB MpH
48 e g:o € aToma C OILLOFO Q)OBH}I 3Heprnn Ha Bubmmorexa LIOK
p UH a P p https://m.edsoo.ru/ff0dOafa
npyroit. Buasl criekTpoB
BonHoBsie cBoMcTBa yacTull. BoyHbl e
49 bpouis. KopnyckynsipHo BinHOBOI/f \ aTu3M Bubmmorexa LIOK
P - NOPHYCKYIP Y ' https://m.edsoo.ru/ff0d0ca8
CHoHTaHHOE U BBIHYXJCHHOE U3TyYeHUE
50 OTkpbITHE PATUOAKTUBHOCTU. OTIBITHI bubnuoreka [IOK

48


https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

Pesepdopmaa no onpenenenuto cocraBa
PaaOaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2

51

Csowucrsa anbda-, 6eta-, raMma-u3IydeHusl.
Bmmsuane pPaaOaKTUBHOCTH HaA JXUBLIC
OPraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOIBI.
Anbda-pacniaa. DneKTPOHHBIN U TO3UTPOHHBIW
Oera-pacnaj. ['aMma-u3inydeHue

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie
peakuuu. Snepupid peaktop. [Ipodiemst,
IIEPCIEKTHUBBI, SKOJOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIe yacTulbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
pEerucTpanuu 3JIeMEHTApHbIX YacTull. Kpyribii
cToa «DyHIaMEeHTaIbHbIE B3aUMO/ICUCTBHUSI.
EnuncTBO (hM3mvecKou KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3831000 HeOa. Co3Be3nus, IpKue
3BE3IBI, IUNTAHETHI, UX BUAUMOE IBIKEHHUE.
CosHeyHast cucreMa

56

Counnne. CoHeuHas akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIIa U 3BE3]

57

3BE311bl, UX OCHOBHbBIEC XapaKTEPUCTUKH.
3BE311bI TJIaBHOW MOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spororuu CoIHIIA U 3BE3]

58

Muneunsin [1yrs — Hama ['anakTuka.
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[Tonoxenue u apmxenue CoisHua B ['anakTuke.
lNanaktuku. Y€pHbIE ABIPBI B sApax rajJakTUK

59

Bcenennas. Paszoeranue ranaktuk. Teopus
Bosemoro B3peiBa. PenukroBoe usnydeHue.
MeraraiakTuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUUT

61

KontponbHas paboTta «91€MEHTHI aCTPOHOMUU
U acTpOUZUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COITMATBHON 1 dTUUECKOM
cdepax nesTeTbHOCTH YeIOBEeKa

63

O6o06maromuit ypok. Ponb u Mmecto pusuku u
ACTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHUHE
MHUpa

64

O6o06matomuii ypok. Poss pusndeckoit
Teopuu B HOpPMUPOBAHHH TIPEICTABICHUAN O
bu3nveckoil KapTHHE MUpa

65

O6o06maromuii ypok. Mecto pusndeckoit
KapTUHBI MUPA B OOIIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O
IPUPOIC

66

PesepBHbIil ypok. MarautHoe mnouie.
DneKTpoMarHuTHast UHAYKLHS

67

PesepsHblit ypok. Ontuka. OCHOBBI
CIELMAJIBHOM TEOPUN OTHOCUTEIBHOCTU

68

PesepBHblit ypok. KBaHTOBas pusuka.
DeMeHTBl aCTPOHOMUHU U aCTPOU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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