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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TOJIOKEHHH W TpeOoBaHUN K pe3yjibTaTam
OCBOCHHMSI OCHOBHOW 00pa3oBaTeabHOM nporpaMmmsl, nipeactrasieHHsix B GI'OC COO, a
Takke ¢ yd€toMm (enepaibHOM pabouell MporpaMMbl BOCIHUTAHHMS M KOHIEHIIUU
npenojaBanusi ydyeOHoro mnpeamera «Pusukay B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoii @eaepannn, peanu3yronmX OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanne TmporpaMMmbl 1O  (u3MKe HampaBieHO Ha (HOpPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa odyyatomuxcs 10—11 kmaccoB nmpu 00ydeHUn ux
¢u3uke Ha O0a30BOM YypOBHE HA OCHOBE CHUCTEMHO-AESITEIIbHOCTHOTO MOJIXO/a.
[Iporpamma no ¢usuke coorBeTcTBYEeT TpeOoBanusM PI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METallpeAMETHBIM pe3yjibTaTaM OOy4YeHHs, a TaKkKe
YUUTBIBAET HEOOXOJUMOCTh pEATU3alUMU  MEXIPEAMETHBIX CBsi3ed (U3MKH C
€CTECTBEHHO-HAYYHBIMU YUYEOHBIMU MNpeaMeTamMu. B Hell omnpenenstorcs OCHOBHBIE
HeNMu W3Y4eHHs] (PU3MKH Ha YpOBHE CpEAHEro o0Iero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha
0a30BOM YpPOBHE).

[IporpamMma 1o pusmKe BKIIOYAET:

® IUIAHHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (GU3UKHN Ha 0a30BOM YpPOBHE, B TOM

YuCIie MPEAMETHBIE PE3YNbTAThI IO TOAaM 00yUeHHUS;

e cojepxkaHue yueoHoro npeameta «Duznkay mo rogaM o0ydeHuUs..

®duszuka Kak Hayka o HanboJiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KAUeCTBE
yueOHOro mpeaMeTa B LIKOJIE, BHOCUT CYUIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHHM 00
okpyxatomeM Mupe. [KkompHBII Kypc (QU3MKHM — CHCTEMOOOpa3yIOMMi s
€CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIICCCOB U SBJICHUN, H3yYaeMbIX XHUMHEH, Owoyoruei, Gu3ndecKon
reorpadueit u actpoHomuent. Mcrmonap30BaHWe M aKTUBHOE NpPHUMEHEHHE (DU3NYSCKHUX
3HAHUI OmNpenenseT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTMM B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, TMOJIyYEHHS HOBBIX MaTepUaloB C
3aJlaHHBIMU CBOMCTBaMHU U Jpyrux. M3yueHue (QU3MKM BHOCUT OCHOBHOM BKIJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydarImuxcs, B popMUpoBaHUE
YMEHUU NPUMEHSITh HAYYHBIA METOJ TO3HAHUS TPHU BBHINOJHEHUH HUMHU YYEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHoBy kypca ¢usuku uisi YpOBHSI CpPEIHETO OOIIEero 0O0pa3oBaHUs MOJIOKEH
PAA e, KOTOPbIE MOKHO pacCMaTpUBaTh KAaK MPUHLIMIIBI €r0 MMOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEMl Kypc SBISETCA JIOTHYECKU
3aBEpUIEHHBIM, OH COJAEPKUT MaTepHall W3 BCEX pa3lesoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOU, TaK M1 COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM C HEW MaTtepual Kypca GU3NKu 00beAMHEH
BOKpYr ¢usnyeckux teopuil. Bemymum B Kypce saBisercs (HopMHupoBaHHE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPUU, BEIIECTBE U TOJIE.



Hoes eymanumapuzayuu. EE peanuzanus mOpeanosiaraeT HCIOJIb30BAHHE
TYMaHUTApHOT'O MOTeHIHMaa (U3NYECKON HAyKH, OCMBICIIEHUE CBA3U Pa3BUTUS (DU3UKHU
C pa3BUTHEM OOIIECTBA, a TaKXKe€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOIEMaMH.

Hoes npuxnaonoti nanpasnrennocmu. Kypc GU3ukH mpeanonaraetT 3HakKOMCTBO €
IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMUECKUX MPUIOKEHUN M3YUEHHBIX TEOPHUM
1 3aKOHOB.

Hoes  skonoeuzayuu  peamus3yeTcs  IOCPEACTBOM  BBEIECHHUS  DJIEMEHTOB
coJlepKaHMsl, MOCBSIIEHHBIX 3KOJOTMYECKHM IpoOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C pa3BUTHUEM TEXHUKM W TEXHOJOTHWA, a TaKXke OOCYyX IeHus mpodiem
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTUYECKOW O€30aCHOCTH.

CrepHEBBIMU 3JEMEHTaMU Kypca (U3UMKA Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus SBJISAIOTCA (u3nueckue Teopun ((OpMHUPOBAHHUE MPEACTABICHUN O
CTPYKType NOCTpO€HHUs (pU3MuecKor TeopuH, posid (yHIaMEHTalIbHBIX 3aKOHOB U
IPUHILIUIIOB B COBPEMEHHBIX IPEACTABICHUSAX O NPHUPOJIE, IPAHULAX HNPUMEHUMOCTHU
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0/A B Kypce (DU3MKU peanu3yercs Npexkae BCEro
3a cYET OpraHu3aluy SKCIEPUMEHTAIBHOM IeATeIbHOCTH o0yyatomuxcs. s 6a3oBoro
YpOBHS  Kypca (U3MKM — OTO  HUCIOJB30BAHHUE  CUCTEMBI  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B MPOTPaMMeE IO
¢u3uKe 00beTMHEHBI B OOLIUI CIIMCOK YYEHUUYECKUX MPAKTUYECKUX padboT. Boigenenue
B YKa3aHHOM IepeyHe JIabOpaTOpPHBIX paldOT, MPOBOAUMBIX Il KOHTPOJS U OLICHKH,
OCYUIECTBJISIETCS YYaCTHUKAaMU 00pa30BaTENbHOIO Mpoliecca UCXOAsl U3 0COOEHHOCTEM
IJIAaHUPOBAHMS U OCHAIIeHUs kaObuHeta ¢pusuku. [Ipu sTomM obecrieunBaeTcs OBlIaJIEHUE
OoOy4aronMMUCA YMEHHUSIMH TPOBOJUTH KOCBEHHBIE HW3MEPEHMS, HCCIEIOBAHMS
3aBUCUMOCTENl  (DU3MYECKUX BEIMYMH U T[OCTAaHOBKY OMNBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yEIsSeTCs peUIeHUIO pacYETHBIX U KaYeCTBEHHBIX 3a1a4. [Ipu
3TOM JUIsl pacy€THBIX 3aJad IPUOPUTETOM SIBISIFOTCS 3ajaud C SIBHO 3aJlaHHOU
¢u3nyeckoil  MOAENBbIO, TO3BOJISIOUIME MPUMEHSTh HU3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieia Kypca, TaKk U MHTETPUPYs 3HAHUS U3 Pa3HbIX
pa3znenoB. J[s KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha OOBSCHEHUE
NpOoTeKaHusl PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYXAlOUIe KU3HU, TpeOyromue
BbIOOpa (PU3MYECKON MOJIENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ Tpedoanusimu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mporecca 0a30Bblii ypoBeHb Kypca (U3UMKH Ha YPOBHE
cpelnHero ooduiero 0opa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHUSAX MPEIMETHOIO KaOMHeTa
GU3MKM WM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-
Hay4YHOro nukiaa. B kabuHere (Pu3MKK OMKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0OpynOBaHUE IS BBIMIOJIHEHUS! YKA3aHHBIX B Iporpamme mo (u3MKe yYEHHYECKHX
MPaKTUYECKUX padOT U AEMOHCTPALMOHHOE 000pYyI0BaHHUE.

JleMoHCcTpanoHHOE 000pyAoBaHre (HOPMUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH U OOECHEYMBAECT TIOCTAHOBKY IMEPEUHCICHHBIX B
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nporpaMMe Mo (U3MKe KIIOYEBBIX JAEMOHCTpAlMi Ji HCCIENOBAaHUS H3Yy4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUUYECKHUX
IIPUMEHEHUM.

JlabopaTopHoe oOopyAoBaHME I YYCHUYECKUX  MPAKTHUYECKUX  paldoT
dbopmupyeTcsi B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCSA B pacu€Te OJHOTO
KOMIUJIEKTa Ha JABYX oOOydyaromuxcs. TeMaTrhyeckue KOMIUIEKThI J1abopaTopHOTro
0o00OpyZOBaHUsl JOJDKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM  HCIOJIb30BaHUU
aHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB, & TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BU/JIE [IU(PPOBBIX JTAOOPATOPHIl.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSI:

¢ (opMHUPOBAHHME UHTEPECA U CTPEMIICHUS O0YJAIOIMINXCS K HAYYHOMY U3YYCHUIO
IPUPOIBI, PA3BUTHE WX UHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® Da3BUTHE MPEACTABICHUI O HAYYHOM METOJE IO3HaHUSA U (POpMHUpPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMUPOBAHME HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa HM3Y4YEHHs] OCHOB
CTpOCHHS MaTepuu U (HyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBaHuE YMEHUU OOBSACHSTH SIBICHHS C UCIIOIb30BaHUEM (PU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue NpPENCTABICHUA O pPOJU (DUMKH A Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne STuX Lefed o0ecrneuynBaeTcs pelIeHueM CIeIyoMMUX 3a1ad B

rpol1iecce n3ydeHus Kypca GU3uKu Ha YpOBHE CPeIHETO 0011ero 00pa3oBaHus:

e [puoOpeTeHue CUCTEMbl 3HAHUW 00 OOmMX (PU3MYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHSAX, BKJIIOYAas  MEXaHUKY, MOJIEKYJSIPHYIO  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PH3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e (opMUPOBaHHE YMEHHUI NMPUMEHSATh TEOPETHUUECKUE 3HAHUS JJISI OOBSICHEHMS
bu3nuecKuX SBICHUN B MPUPOJE U JJIS MPUHATHUS MPAKTHUYECKUX PEIICHUN B
IIOBCEIHEBHOM KM3HU;

® OCBOCHHE CIOCOOOB PEIICHUS PA3TUYHBIX 33/1a4 C SBHO 3aJaHHOW (HU3UIECKOM
MOJIEJIbIO, 3aJ1a4, MOAPAa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHue (PU3NYECKON
MOJIEJY, aICKBATHOM YCIIOBUSM 3a/1a4K;

® TIOHMMaHWE (PHU3UYECKHMX OCHOB U TPHUHIHUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHX TMPOILIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

® OBJIAJICHUE METOJAAMH CaMOCTOATEIbHOIO IJIAHUPOBAHUS M TMPOBEACHUS
¢u3nYecKuX OSKCIEPUMEHTOB, aHalM3a W WHTEpIpeTanuu uHpopmammu,
onpeaeneHus JOCTOBEPHOCTHU MOJTYYEHHOTO pe3yJIbTaTa;

® CO3/IaHUME YCJOBUM Il Pa3BUTUS YMEHHUH MPOEKTHO-UCCIIENOBATEIBCKOMH,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusydyenune ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE CpPEIHEr0 OOIIEero

oOpazoBanusi otBoauTcsi 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11
Kytacce — 68 JyacoB (2 yaca B HEJIEINIO).



[Ipennaraembiii B mporpamme 1o (¢uU3MKE TMepedyeHb JTa0O0paTOpHBIX U
NPaKTUYECKUX pabdOT SBISETCS PEKOMEHAOBAaHHBIM, YYHTEIb JeJaeT BbIOOp
NpOBENEHUS JIa0OpPAaTOPHBIX PabOT W OMBITOB C Yy4YETOM HMHIWBUAYAIbHBIX
0COOCHHOCTEHM 00yJarOIIUXCS.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT'O MO3HAHUSA

dusnka — Hayka o npupoje. Hayunele MeTOABI MO3HAHUSA OKPYXKAOLIErO0 MUpA.
Ponp »kcriepuMeHTa M TEOpUM B IIPOLIECCE IO3HAHUSA IPUPOJbI. OKCIEPUMEHT B
¢busuke.

MonenupoBanue (GU3NYECKUX SBICHUH U TporeccoB. HayuHbie rumoresbl.
duzuyecknue 3aKOHbI M TEOpHH. ['paHUIBl TPUMEHUMOCTH (DU3MYECKHX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponb u Mecto pusuku B HOpMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B
IIPAKTUYECKON JEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABUWKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO  JBHKCHHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienne, CcKOpocTh (CpelHsAsl CKOpPOCTb, MI'HOBEHHasi CKOpPOCTh) U
YCKOPEHHE MaTepuaibHOM TOUYKH, HX TMPOEKIMU HAa OCH CHUCTEMbl KOOpIWHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PpPAaBHOYCKOPEHHOE MpPSMOJIMHEWHOE JBIKeHue. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHUSI, MyTU U MEPEMEIICHUSI MaTepUaIbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIazieHne. Y CKOpeHue CBOOOTHOTO TaACHUS.

KpuBonuuennoe nBuxkeHue. JIBUKEHHE MaTepUabHOM TOYKHU IO OKPYKHOCTH C
MMOCTOSIHHOM TI0 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAs CKOPOCTh. [lepron
1 yacTtoTta obparnieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre ycTpOCTBA U MPAKTHUYECKOE MPUMEHEHUE: CIUAOMETP, JBHKEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEepe/Iavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTpAIUs KUHEMATUYECKUX XapaKTePUCTUK
JBYOKCHUS.

[IpeobpazoBanuie ABUAKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue pABWKEHHS Teiaa, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafCHUSI.

HanpasneHnue CKOpoCcTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol



N3yueHne HEpaBHOMEPHOTO JBHXKEHHS C LEIBI0 ONPENCIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY IIYTAMH, HPOWICHHBIMH TEJIOM 34
NOCJIEN0BATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHX)KEHUU C
HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue aBMxKEHUS Tea, OPOLMIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuka

[Iprammn otHocuTenvbHOCTH ['amunes. Ilepseit 3akoH Herotona. MHepuumanbHbie
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoi 3akon HeroToHa st
MaTepuaabHON TOUku. Tpernil 3aKkoH HproTOHA 111 MaTEpUabHBIX TOYEK.

3akoH BceMupHoOro TsroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenne. Buasl Tpenus (mokos, ckoiibkeHus, kadenus). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHus: CKOJIbKEeHUS U cuia Tpenus nokosi. Kosddunment tpenus. Cua
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHUJIbl OTHOCUTEIIBHO OCH BpalleHus. [limedo cuibl. YcnoBus paBHOBECHUS
TBEPJIOIO TeJa.

TexHudeckre yCTpOHMCTBA W NPAKTUYECKOE MPUMEHECHHWE: MOAIIMITHUKY,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUMU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIyH.

HesecomocTs. Bec Tenna npu yCKOpEeHHOM NMOABEME U MTAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHust Opycka mo HaKJIOHHOM MJIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIMX B TPYKUHE U
pPE3MHOBOM 00pa3siie, oT ux aedopmaruu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMnynbc MatepuanbHOM TOUKM (Tea), CUCTEMbl MaTEPUAIbHBIX TOYEK. MIMIybe
CUJIbl M U3MEHEHHWE HMITyJibca Tela. 3aKOH COXpAaHEHUsT HMMyJibca. PeakTuBHOE
JBH)KECHUE.

Pabora cuiibl. MOIIHOCTH CUIIBL.



Kunernyeckass sHeprus MmaTepuanibHOM TOYKH. Teopema 00 U3MEHEHUU
KWHETHYECKON YHEPTUH.

[lorenunanbHas 3Heprus. lloTeHuumanbHas sHEprus ynpyro AehopMUPOBAHHOM
npyxusbl. [loTeHIManbHas s3Heprus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHunanbHble U HENMOTEHUUANbHbIE CUIbl. CBs3b PaOOTHl HEMOTEHLUAJIBHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOW DJHEPIUH CHCTEMBI Tel. 3aKOH COXPaHEHUS
MEXaHUYECKOW JHEPIHH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyecknue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexon moTeHLIMAIbHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyenne aOCOMIOTHO HEYHNpYyroro yjaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsA3M pabOThl CHJIBI C U3MEHEHUEM MEXaHUYECKOM 3HEpruu Teja
Ha [IpUMEPE PACTKEHUS PE3UHOBOIO XKIYTa.

Paszpnes 3. MousekyasipHas pu3nKa 1 TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKOM TEOPUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBumxenue. Juddysus. Xapakrtep JBUKEHUS H
B3aMMOJICHCTBUS YaCTHUL BemecTBa. MOJenu CTPOEHHUs ra3oB, KUIKOCTEN U TBEPIBIX
TeI U OOBSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE 3THUX Mojeneid. Macca U pa3mepbl
Mozekys. KonndectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana Ttemmeparyp
Lenbcus.

Mopnens uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KWHETUYECKON
TEOpUU UJCATBHOTO ra3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpeiHeld KHHETHUECKOH
SHEPrUM TEIUIOBOTO ABM>KEHUs 4dactull ra3a. lllkama temneparyp KenbBuna. I'azoBbie
3aKkoHbl. YpaBHeHne MenaeneeBa—Knanelipona. 3akon [lanpToHa. M3ompoueccsl B
UJIeabHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe npeacraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOe MPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEUIECTBA, (GOTOrpaduu MOJIEKYI
OpPraHUYECKUX COCTHUHEHUN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKAa3bIBAOIIKE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOIO B3aUMOACHCTBUSL.
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Mopeinb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS Ia3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOLIWE  YPABHEHHE  COCTOSIHUS —~ HJICAIBHOIO  rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIACCHON KOMHATE HA OCHOBE U3MEpEHUN 00bEMa
KOMHATBI, JaBJICHHUS U TEMIIEPATYpPhl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKIY MapamMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocro6bl mepmoouHamuKu

TepmonuHamuueckass cucTteMa. BHYTpeHHsIT DSHeprus TEPMOAMHAMUYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHusa. KommyecTBO TemioTel U padora. BHyTpeHHss
SHEPrys OJTHOATOMHOIO HACAJBHOIO Ta3a. Buipl Temsonepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIUS, U3Iy4eHHUE. Y IeJIbHas TEIIOEMKOCTD BellecTBa. KonnuecTBO TEMI0Thl pU
TerJIonepeaaye.

[lonssTue 00 aguabatHoMm mpouecce. IlepBblif  3aKOH — TEPMOJUHAMMKHU.
[IpumeHeHne mnepBOro 3akoOHa TEPMOAMHAMUKHM K u3omporeccaMm. ['paduueckas
HMHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble Mamuubl. [IpuHIUINBI ASHCTBUS TeIIOBBIX MaimuH. [IpeoOGpa3zoBanus
SHEPTUM B TEIUIOBBIX MamuHaX. KonddUIMEHT 1one3HOoro AeHCTBUS TEMIOBOU
MamuHbl. [ukn KapHo u ero xko3(p@UIMEHT MOJE3HOro AEHCTBUA. DKOJIOTHYECKUE
MPOOJIEMBbI TETJIOIHEPTETUKHU.

TexHruecKkre yCTpONUCTBA U MPAKTUUECKOE TPUMEHEHUE: IBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEH SHEpruu Teja MPU COBEPIICHUH PadOThI: BBUIET MPOOKH
13 OyTBUIKK O]l ACHCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(pupa B JaTyHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpAIH).

M3meHeHre BHyTpEeHHEH 3Hepruu (TeMiiepatypbl) Teja npu Terionepeaaye.

OnwIT MO aAabaTHOMY PACITUPEHUIO BO3/TyXa (OTBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu mapoBoii TypOWHBI, JBUTaTesi BHYTPEHHETO CTOpPAHMsS, PEAKTHUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewyecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHaeHcanus. Mcrmapenne u kureHue. AOCONIOTHAsT |
OTHOCUTEJIbHAS BIAXHOCTh BO3Ayxa. HacellieHHBI map. VYjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT AaBJICHUS.

TBépnoe teno. Kpucramnuueckue u amopdubie Tena. AHU3OTPOIHUS CBOMCTB
kpuctauioB. Kunkue kpuctamibl. CoBpemMeHHble Marepuanbl. [lnaBineHue u
KpucTaJmu3anus. Y ienbHas Tersora miasneHus. CyOaumarms.

VYpaBHeHue TermioBoro 0anaHca.



TexHndeckne yCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHUE: TUTPOMETPp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJIYyUYEHUS COBPEMEHHBIX MATEpUAIOB, B TOM
YHCJIe HAHOMATEepHUaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCcTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HaGnronenue HarpeBaHusl v IJIABJICHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3mMepenre OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJNeKTpU3alus Tell. JJIEKTpUYeCKud 3apsi. [[Ba BHAa 3IEKTPUYECKUX 3apsiiOB.
[IpoBOAHUKH, NUAJIEKTPUKH U MOJYIPOBOJHHUKUA. 3AKOH COXPAHEHUS SJIEKTPUYECKOIO
3apsa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToudeuyHbI SIEKTpUUYECKUN 3apsil.
Onektpuueckoe  mone.  Hanpsok€HHOCTh — anekTpuueckoro  nojs.  [IpuHnwun
CYHNEPIIO3ULIUH IEKTPUUECKUX MOJIeH. JINHUM HAPSKEHHOCTHU IEKTPUYECKOTO TOJIS.

Pabora cun snektpocraruueckoro mnosist. Ilorennuan. Pa3HOCTh MOTEHIMATIOB.
[IpoBOIHMKM ¥ AWDNEKTPUKH B JJIEKTPOCTATHYECKOM Tone. JludnekTpudeckas
MTPOHUIIAEMOCTb.

ONekTpo€MKOCTh. KoHaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHuyeckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHME:  DIJIEKTPOCKOTI,
AIEKTPOMETP,  DJEKTpOCTaTHUeCKas  3alluTa, 3a3eMJICHHE  DJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN armnapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS SJIEKTPOMETPA.

B3aumMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCATOpa OT IUIOIIAJH IUIACTHH,
PACCTOSTHUSI MEXK]ly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpA.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DIIEKTPUYECKUM TOK. Y CIOBUS CYLIECTBOBAHUS JIEKTPUUECKOTO TOKa. McTouHnku
toka. Cuna Toka. [IocTOsSIHHBIN TOK.
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Hanpsoxenue. 3akon OMa 1715 ydacTKa LETH.

DJIEKTPUYECKOE  COMPOTUBIICHHUE. Y IEJIBHOE  CONPOTUBIICHHE  BEIIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pabota BJIEKTPUUECKOTO TOKa. 3aKkoH Jxoyna—Jlenna. Mo1HOoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYIAs CUJIa U BHYTPEHHEE CONPOTHBIECHUE UCTOYHHMKA TOKA. 3aKOH
Owma j1st MOJTHOM (3aMKHYTOM) AsekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs! MPOBOAUMOCTH TBEPIABIX METAIJIOB. 3aBUCUMOCThH COINPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIIPOBOJUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAsI M TPUMECHAs TPOBOUMOCTD MMOJTYTIPOBOITHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTpUYECKHM  TOK B pacTBOpax M paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

DJIEKTpUYECKU TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSTEIbHBIA pa3psil.
Mounus. [1na3ma.

TexHuueckue yCTpOUCTBA U MPAKTUYECKOE IIPUMEHECHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHUKHU TOKa, DJIEKTpOHArpeBaTelbHbIE MPUOOPHI, JIEKTPOOCBETUTEIHHBIC
npuoOOphl, TEPMOMETP  COMPOTHUBJICHUS, BaKyyMHBIH JHOJl, TEPMHUCTOPHI U
(hOTOpPE3UCTOPHI, OIYITPOBOTHUKOBBIN U011, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAMPSIAKECHUS.

3aBUCUMOCTh  COMPOTHUBJICHUS [WIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IA MTOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipamoe  wm3MmepeHme  JNEKTPOABMKYIIEHM  cuibl. KoOpoTkoe — 3aMblkaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3ydenune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenre saeKTpOABMKYIIEH CHIbI HWCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HaOmronenue anexTposusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kjacce oCylIeCTBISIETCS € y4ETOM
coJiepKaTeNIbHBIX MEXIIPEJAMETHBIX CBSI3el C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIN (paKT, TUMOTE3a, (PU3NUecKasl BEIMYUHA, 3aKOH, TEOPHS,
HaOII0/IEHUE, SKCTIEPUMEHT, MOICTUPOBAHUE, MOJIEIb, U3MEPEHHE.
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Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUWMU, JIMHEWHAs (QyHKIUs, mapadoia,
rurnepoOosia, ux rpa@uKu U CBONCTBa, TPUTOHOMETpUUYECKHe QYHKIIMHU: CUHYC, KOCHUHYC,
TaHT€HC, KOTAHIN€HC, OCHOBHOE€ TPUTOHOMETPUUECKOE TOXAECTBO, BEKTOPHI U MX
MPOEKIIMU Ha OCU KOOPAUHAT, CJIIOKEHUE BEKTOPOB.

buonocusn: mexanwyeckoe IBW)KEHHUE B KUBOM mpuponae, auddysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OPTraHU3MOB (BUJIBI TeEIUIONEpeaadyH, TEIJIOBOE pPaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEW U Tas3oB,
BJIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOIUTAYECKAS JUCCOLUAIMS, TAIbBAHNUKA.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBWKEHUI C UCIOIb30BAaHUEM MEXAHU3MOB, YUYET
TPEHUSI B TE€XHHKE, MOJIINIMHUKHU, WCIOJB30BAHUE 3aKOHA COXPAHEHUS HMMITYJbCa B
TeXHUKe (pakeTra, BOJOMET W APYrue), ABUTATEIb BHYTPEHHETO CrOpaHUs, IapoBas
TypOuHa, OBITOBOM  XOJOJWJIbHHK, KOHJMIIMOHEP, TEXHOJIOTHMH  IOJTYYSHHUS
COBPEMEHHBIX MaTE€pHajIOB, B TOM YHCJIE HAHOMATEPHUAIOB, M HAHOTEXHOJIOTHH,
AJICKTpOCTAaTHYECKasl 3alllyTa, 3a3eMJICHHE JJIICKTPONPHOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTEP, DJIEKTPOHArpeBaTe/IbHbIC MPUOOPHI, IJIEKTPOOCBETUTEIBHBIE MPHOOPHI,
raJbBaHHKA.

11 KITACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUSA

[ToctostHHbIE MarHuThl. B3auMoOJECTBHE TOCTOSHHBIX MAarHUTOB. MarHuTHOE
none. Bexkrop MarHWTHOW WHAYKUWHA. [IpvHIMIT Cyneprno3uiMyM MarHUTHBIX IIOJIEH.
JluHun MarHuTHOM WHAYKUMHM. KapThHa JMHUNA MAarHUTHOW WHAYKIUA TIOJIA
MMOCTOSIHHBIX MarHUTOB.

MarauTHoe noJsie MpoOBOJHUKA ¢ TOKOM. KapTuHa JIMHUN MHIYKIIMA MarHUTHOTO
MOJs JUIMHHOTO TMPSMOIO0 NPOBOAHMKA W 3aMKHYTOrO KOJIBLIEBOTO ITPOBOJHHUKA,
KaTyIlKu ¢ TokoM. OnbIT Dpcrena. B3anmoneiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenna, e€ Moayib U HampaBieHue. J[BUKEHHE 3apsHKEHHOM YacTUIBI B
OJTHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBiIeHME BIEKTPOMArHUTHOW UHAYKUMU. IIOTOK BEKTOpa MarHUTHOU WHIAYKIIUU.
DIIEKTPOABIIKYIIAS CHJIAa UHAYKIWHU. 3aKOH 3JICKTPOMArHUTHOM UHAYKINKU Dapajes.

BuxpeBoe nsnexktpudeckoe 1moje. IJEKTPOABWXKYIIAs CUJIa MHIYKIMA B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh.  SIBIEHHME  CaMOMHAYKIMH.  ODJEKTPOABMXKYIIAs  Ccuja
CaMOMHIYKIIUU.

DHeprusi MarHUTHOTO TOJIsI KATYIIKU C TOKOM.

DIEeKTpOMAarHuTHOE MOJIE.
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TexHHuuecKre yCTpOHWCTBA M MPAKTUUYECKOE MPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
ANIEKTPOMATHUTBI,  JJEKTPOJABUIATENb,  YCKOPUTEIM  DJIIEMEHTapHBIX  YaCTHIL,
UHAYKIMOHHAS IE€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOT'O IIyYKa MATHUTHBIM IOJIEM.

JIMHMY MHAYKIMY MarHUTHOT'O ITOJISL.

B3anmoneicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlericTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEeKTPOMAarHUTHOM HHIYKIUH.

IIpaBuino Jlenna.

3aBUCUMOCTh 3JEKTPOJBIKYIIEH CHIIbI WHIYKUUA OT CKOPOCTH HW3MEHEHHUS
MAarHuTHOTO TIOTOKA.

SIBneHne caMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3yueHne MarHuTHOTO I10JIS1 KaTYILIKU C TOKOM.

HccenenoBanue 1elCTBYS MOCTOSSHHOTO MarHUTa Ha PpaMKy C TOKOM.

HccenenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW HHIYKLIHU.

Paszpnes S. KosieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEOAHUA

KonebarenbHas cuctema. CBOOOIHbIE MEXaHUUECKUE KoeOanus. ['apmonnueckue
konebanus. [lepuon, yacrora, ammuTyaa u ¢asza konedanuil. [IpyKUHHBIA MasSTHHK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE rapMoHHuYeckux kosiebanuid. IlpeBpaieHue
SHEPTrUu MPU TAPMOHUYECKUX KOJICOAHUSX.

KonebGarenbupiii  koHTYyp. CBOOOIHBIE DJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCealbHOM  KOJeOaTeJIbHOM KOHType. AHAJOTusl MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJjiebanusmu. @opmyna TomMcoHa. 3aKOH COXpaHEHHs SHEPTUHU B
ueabHOM K0JIeOaTeTbHOM KOHTYpE.

[IpencraBienre o 3aTyxaloUMX KoyieOaHUsIX. BBIHYXIEHHBIE MEXaHUYECKHUE
koseOanus. Pezonanc. BoiHyKeHHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHUsI.

[Tepemennslil Tok. CHHYCOUIAIbHBIA IEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpanchopmarop. IlpousBoacTBo, mepegada uU MHOTPeOJCHHUE AIEKTPUUECKOM
DHEPruu. OKOJIOTMYECKHE PHUCKM TP TPOU3BOACTBE dJEKTposHepruu. KynbTypa
HCTIOJIb30BaHUs AJIEKTPOIHEPIUHU B TIOBCEIHEBHOM KU3HHU.

TexHuueckre yCTpOUCTBA U MPAKTUYECKOE NPUMEHEHUE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoOJeOATEIbHOW CHUCTEMBI (TIPYXUHHBIM WU
MaTE€MaTUYECKUI MAasITHUK).

Ha6nronenue 3atyxarommx KoaeOaHmii.
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HccnenoBanue CBOWCTB BBIHYXKICHHBIX KOJI€OaHUH.

Habutoienue pesonanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcmwinorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa W HAIIPSDKEHHUST OT BPEMEHH) JUIs
AJIEKTPOMAarHUTHBIX KOJICOAHUH.

Pe3onanc 1mpu  MOCIENOBATEIBHOM  COCOUMHEHHUM  PE3UCTOpPA,  KaTYyIIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenps TMHUY IEKTpOonEpEaaAUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MATIBIX KOJICOaHHM rpy3a Ha HUTH OT JIJTHHBI
HUATH U MacChl Ipy3a.

HccnenoBanne nmepeEMEHHOrO0 TOKAa B LENM M3 MOCIEIOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexanudeckue BOJHBL, ycioBus —pacnpoctpaHenus. lIlepuoxn. CkopocTh
pacrpocTpaHeHus W JuiMHA  BOJIHBL.  [lomepeuHble W NPOJOJIBHBIE  BOJIHBI.
WuTepdepenus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. YCIIOBHSI H3JIYy4EHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexrpomarautHoi BosHe. CBOiCTBa
ANIEKTPOMATHUTHBIX BOJH: OTPa)K€HUE, MPEJIOMJICHUE, NOoJspu3auus, Iudpaxmus,
unTepdpepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIxkana SJEKTPOMATHUTHBIX BOJIH. lIpMMEHEHHE »IEKTPOMAarHWTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHuyeckue yCTpoHMCTBA M IPAKTHUYECKOE IIPUMEHEHME: MY3BIKAJIbHBIC
WHCTPYMEHTHI, YJbTpPa3ByKOBas JMAarHOCTUKA B TEXHHKE MW MEIULMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O0bpazoBanue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUYHUK 3BYKa.

Habumoienue otpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U 4acCTOTOM
KoJieOaHu.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IMPEIIOMIICHUE,
noJsipusanus, 1udpakuus, MHTepQEepeHLus.

Tema 3. Onmuxka

I'eomerpuueckass onruka. IIpAMonmHENWHOE  pacIpoOCTpaHEHUE CBETa B
oAHOpOHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.
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Otpaxxenue cBera. 3akOHBI OTpakeHUs cBera. llocTpoeHue wn300pakeHU B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOoHBI TPEIOMJICHHUS CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkenue. IlpenenpHbIi  yroa IMOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparoniye u pacceuBarouiue JUH3bl. ToHKas nuH3a. DOKycHOE paccTosHUE U
ONTHUYECKasi CWia TOHKOW JHH3BL [locTpoeHne wH300pakeHUl B COOHMpaOMUX WU
pacceuBaromux JMH3ax. GopMysa TOHKOM JTUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBas ontuka. MaTepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS
HaOJI0JICHUST MAaKCUMyMOB M MUHHUMYMOB B HMHTEpPGEPEHUMOHHOW KapTHUHE OT ABYX
CUH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. udpakuuonHas pemérka. YcaoBue HaAOMIOEHUS TJIaBHBIX
MaKCUMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckne yCTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, MPOCKIMOHHBIM anmnapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs OITHKA,
mudpakiMOHHas PeIIETKa, MOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE  paclnpocTpaHEHUE, OTPAKEHHE M MPEJOMIICHHE  CBETa.
OnTuyeckue npudOpHI.

[TonHoe BHyTpeHHEe OoTpakeHue. Mozennb CBETOBOIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEHIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mepenue nokazaress npeoMJIeHUs CTeKIIa.

UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.

HaOmronenue aucnepcuu cBera.

Pa3nen 6. OCHOBBI CHIENUAIBHON TEOPHUH OTHOCUTEILHOCTH

I'pannubpl MPUMEHUMOCTH KJIacCUYECKOW MexaHuku. [locTymarel crienuanbHOU
TEOPUU OTHOCUTEIBHOCTU: HWHBAPHUAHTHOCTb MOZYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHLNI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKpaIllEHHE
JUTAHBIL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
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CBs3b Macchl C 3HEPrUEd U MMIYJbCOM PEISATUBUCTCKOM YaCTHUIIbL. DHEPrus
IIOKOSI.

Paznen 7. KBanTtoBas pusuka
Tema 1. Inemenmuol K6AHMOBOU ONMUKU
®otonbl. Popmyna [lnanka cBs3u sHepruu GOTOHA C €ro YacTOTOM. DHEpPrus u
UMITYJIBC (DOTOHA.
OtkpeiTiie u uccienoBanue Goroddpdexra. Ombiter A. I'. CromeroBa. 3aK0oHBI
dotorddekra. VYpaBuenue DOitHmTeiiHa 111 portodddekta. «Kpachas rpanHunan

doTtorpdexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOHMCTBA M NIPaKTUUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboToIaTYMK, COJIHEUHAsi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeIIHEro GpoToaddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pezepdopna mo paccessHUIO o -4acTHIL.
[Inanerapunas moxens aroma. Iloctynatel bopa. Mznydenue u moruonieHrue (poToHOB
IIpU MIEPEXOAE aToMa C OJHOTO YPOBHS SHEpPruu Ha Apyroul. Buasl cnexktpoB. CniekTp
YPOBHEM SHEPrUU aTOMa BOJIOPOAA.

BonnoBeie cBoiicTBa wactuul. Bosnbl ne bpoinsa. KopryckynsipHO-BOTHOBOM
Iy aJIN3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHUUeCcKre yCTpPOMCTBA M IPAKTUUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
(cmexTpockort), 1a3ep, KBAaHTOBbII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI JIa3epa.

Habmoienue nuHeRvaTbIX CeKTPOB U3IIyUEHUSI.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKAa3bIBAIOIIUE CIOXHOCTh CTpoeHust siapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTl Pesepdopaa mo ompezaeneHHio cocTaBa paguOaKTUBHOIO
nsznydenns. CBoicTBa anb(a-, 6eTa-, raMmma-u3ydeHus. BiusiHue pagnoakTHBHOCTH Ha
KUBbIC OPTAHU3MBL.

OTkpbiTHe mpoTOHA H HeWTpoHa. Hykmonnas moxaens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30tormsl.
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Anbda-pacnaa. DJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-uznydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

Anepnsbie peakuuu. [lenenue u CUHTE3 AIEp.

Anepnsiit peaktop. Tepmosinepubiii cunTe3. [Ipo6iemMbl M IEPCHEKTUBHI sCPHON
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHONU SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeTop1 HAOTIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHBIE B3aUMOeHCTBH. EqMHCTBO (hr3nueckoit KapTUHbBI MHpa.

TexHuyeckue yCTpOHWCTBA M MNPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHast boMoa.

Jlemoncmpayuu

C4€TurK MOHU3HUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZUKH

OTtanbl pa3BUTHS acTPOHOMHH. [IpukiiamHOE W MHPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMH.

Bun 3Bépnoro Heba. CosBe3mmsi, spKue 3BE3AbI, IUTAHETBI, HX BHIMNMOE
JIBUKEHHUE.

ConHeuHas cucrema.

Comnue. ConHeunast akTUBHOCTh. MicTrounuk 3Heprun CosHLa U 3BE31. 3BE3/bI, X
OCHOBHBIE€ XapaKTEPUCTUKU. /lnarpaMma «CIEeKTPaIbHbIN KJIACC — CBETUMOCTBY. 3BE3IbI
[JIABHOM TIOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIA 3BE3]
[JIABHOM  TIOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHbBIE
MIPEACTABIICHUS O MPOUCXO0XKICHUH U 3BOMOIMK CONMHIA U 3BE3T. DTambl )KU3HU 3BE3I.

Mineunsiii Ilyte — nHama I'anaktuka. Ilonokenme u jBuxkenue CojHIa B
lNanaktuke. Tunel ranaktuk. Pagmoranaktku m kBasapel. UEpHBIE IBIPHI B sIpax
rajakTUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa606ma. PasOeranme rajaakTHK.
Teopus bonbsmioro B3pbeiBa. PemkToBOE M3MydYeHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeméunplie mpo0sieMbl aCTPOHOMUH.

Vuenuuecxkue nabooenus

HaOmtonenuss HEBOOPY)KEHHBIM TIJ1a30M C HUCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 OTIpeIeIICHUS TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJIYIIApHs U IPKUE 3BE3BI.

Habmronenus B teneckon Jlynsl, mutanet, Mieunoro Ilytu.

O06o0marnee NOBTOpeHUE

Ponp ¢hus3uku u aCTpOHOMHUHM B 9KOHOMHYECKOU, TEXHOJIOTHYECKON, COITUATLHON 1
ATUYECKON cdepax ACATEIHHOCTH YEIOBEKa, POJIh U MECTO (M3UKUA U aCTPOHOMHUHU B
COBPEMEHHOM Hay4YHOW KapTWHE MHpa, POjb (PU3MUECKON Teopuu B (HOPMUPOBAHUU
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npecTaBiIeHUd 0 (PU3MUECKON KapTHHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUIN O TPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusznku 6a30BOro ypoBHA B 11 Kjacce ocyliecTBiIsieTcs: ¢ y4ETOM
coJiep KaTeNIbHBIX MEXITPEJIMETHBIX CBsI3el C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle noHsamus, CBS3aHHbIE C M3YYEHHEM METOJIOB HAyYHOIO
MO3HAHUS: SIBJICHHUE, HAYYHBIH (DakT, runoresa, (pu3nueckas BEITUYHMHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHUI, TPUTOHOMETPHUUECKHE (DYHKIIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPbl M KX IPOECKIHM HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, ITPOU3BOJIHBIC
AJIEMEHTAPHBIX (PYHKIUN, TPU3HAKK TOJI0OMS TPEYrOJbHUKOB, OIMPEAESICHNE II0IaIu
I0CKuX Quryp u oobEéma Ted.

buonocus: snexTpudeckue sBICHUS B )KUBOM MPUPOJIE, KOeOaTeIbHbIE JTBUKEHUS
B JKMBOW NIPUPOJE, ONTUYECKHUE SIBJIICHUS B KMBOU IPUPOAE, ACUCTBUE paJUALAU Ha
YKHABBIE OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTYpa TBEPABIX TEIL,
MeXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON peETKU, CIEKTPaIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX pyl, (HOTOCHEMKA
36MHOM NTOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU.

Texnonoeus:  JMHAM  DJEKTPOIIEpeNad, TEHEpATop MEPEMEHHOIO  TOKAa,
ANEKTPOABUTATEIb, HHAYKIMOHHAS M€Yb, Pajap, paluoONpPUEMHHK, TEIIEBU30D, AaHTCHHA,
tenepon, CBY-meub, NPOEKIIMOHHBIN amnmapar, BOJOKOHHAs OMNTHKA, COJIHEUHAs
OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Pu3nMka» HA YPOBHE CpEOHErOo OOIIero
oOpazoBaHus (0a30BBIM ypPOBEHB) JIOHKHO OOECHEUYUTh JOCTHKCHHE CJICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «Du3uka» TOIKHBI
OTpa)xkaTb ~ TOTOBHOCTb M  CIOCOOHOCTh  OOy4YalomMXCAd  PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, MTO3UTHUBHBIX BHYTPEHHHX yOexKIeHUH, COOTBETCTBYIOIIHNX
TPaJULMOHHBIM LEHHOCTSAM POCCUHCKOro OOlIeCTBa, paclIUpPEHHE KU3HEHHOTO OIbITa
U OIbITa JIEATEIBHOCTM B IIPOLIECCE pealu3alydyd OCHOBHBIX  HaIlpaBJICHUMI
BOCITUTATEIbHOU IEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh T'PAKIAHCKOW MO3UIUU OO0YYarolerocsi Kak akTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUKCKOI0 OOLIECTBA;

OPUHATHE  TPAJULMOHHBIX 00111eueI0BEUECKUX I'YMaHUCTHYECKUX  H
JEMOKPaTUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESTENbHOCTh B HWHTEpPECax Tpa)kIaHCKOro
o011eCcTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHUE B3aUMOJIEUCTBOBATh C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C HX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;

LHEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM
POCCHUICKUX YUEHBIX B 001acTH PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIGHMBAaTh CHUTYalldi0 U MPUHUMATh OCO3HAHHBIE pEIIEHUS,
OpUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4YHUCJE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIOYAas SCTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero Gu3nyeckoil Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K pa3IuuHbIM chepam mpodeccrnoHalbHOM AesITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, yMEHHE COBEepIIaTh OCO3HAHHBIN BHIOOp OymyIien
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTH K OOpa30OBaHHWIO M CaMOOOpa3oBaHUIO B 00JacTH
(bU3MKK Ha IPOTSHKEHUU BCCH KU3HH;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTh  DKOJIOTHYECKON  KYJIBTYphl, OCO3HAaHHE II0OAJIBHOTO
XapakTepa 3KOJOTHYSCKUX PoOIeM;

IUIAHUPOBAHKME M OCYIIECTBJICHUEC JICHCTBHI B OKpYJXKAlOIICH Cpele Ha OCHOBE
3HAHUS [ YCTONYNBOTO Pa3BUTHSI YCIIOBCUCCTRA,;

pacIIMpeHHe OIbITa JESITSILHOCTH JKOJOTHYEeCKON HAITPaBICHHOCTH Ha OCHOBE
UMEIOUXCS 3HAHUN 110 (pHU3HKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3HYECKON HAYKH;

OCO3HaHHWE IEHHOCTH HAyYHOM JEATEeIbHOCTH, TOTOBHOCTh B MPOIIECCE M3YUCHHS
(GU3MKM  OCYIIECTBISTH  TMPOSKTHYID U HCCIEAOBATEIBbCKYI0  JICITEIHLHOCTD
WHAVBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHbIE YHMBePCcAJIbHbIE YUeOHbIE JeHCTBUSA
ba3oBble Jornyeckue qeicTBUA:

CaMOCTOSITENIEHO (POPMYTUPOBATH U aKTyalM3UpPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OTIpPEAENATh IIeNIM JACSITENbHOCTH, 3aJaBaTh MMapaMeTpbl M KPUTEPUU UX
TOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH W TPOTUBOPEUHs B pacCMaTpUBAaEMbIX (U3UYECKUX
SBIICHUSX;

pa3palaThiBaTh IUIAH pELIEHUs MpoOJeMbl € YYETOM aHalu3a HMEIOIINXCS
MaTepUaJbHBIX U HEMaTEpUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHWBATh COOTBETCTBHE pPE3YJIbTAaTOB
LEJISIM, OLICHUBATh PUCKU TOCTEACTBUN ACSITENbHOCTH;

KOOPJMHHUPOBATh U BBIMOJIHATH padOTy B YCJIOBHUAX pPEajIbHOr0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Bba3oBble uccienoBareibckue 1eiCTBUSL:

BJA/IeTh HAyYHOW TEPMUHOJOTHEH, KIIOYEBHIMH TOHITHUSAMH W METOJaMHU
(bu3nYecKoi HayKH;

BJaJIeTh HABBIKAMHU Y4YEOHO-MCCIIEIOBATEIBCKON M TPOEKTHOW IESATEIBHOCTH B
00nacTu (PU3MUKH, CIHOCOOHOCTBIO W TOTOBHOCTHIO K CAMOCTOSTEIBHOMY IOUCKY
METOJOB pelIeHUs 3a1a4y (U3MUECKOrO COJCpPKAHUS, IMPUMEHEHHMIO pa3IMYHbIX
METO/IOB MO3HAHUS;

BJIQJIETh BUJAMH JESATEIBHOCTH MO TMOJyYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALNY, TIPE0OPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsX,
B TOM YHCJIE TIPU CO3JaHUH YU€OHBIX POEKTOB B 001acTH (DU3UKH;
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BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBA3HU M aKTyaJU3UpOBATh 3a/1a4yy, BBIIBUTATh
runoTesy e€ peueHus, HaxoAUTh ApTYMEHTHI JJIsl JOKa3aTelbCTBA CBOMX YTBEP KICHUI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYUYCHHbIE B XOJI€ PEIICHMs 3a7aud pPe3yibTaThl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTb ©  (GOpMyIHpPOBATh COOCTBEHHbIE 3alaud B  00pa3oBaTesbHON
NS TEIbHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TMEPeHOCUTh 3HaHUs 10 (Qu3MKe B  MPAKTUYECKYI0  00JIaCTh
AKU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX IPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnpopmanueii:

BJA/I€Th HAaBBbIKAMU MOJy4YeHHs] HH(POpMaluuu (PU3NUECKOrO COAECpXKaHUS U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILIECTBIATH IIOUCK, aHaJU3,
CUCTEMATHU3allMI0 W MHTEPOPETAlUI0 HHPOpMAlUMU pa3iIMuHbIX BHAOB MU (opMm
IpeJICTaBICHMUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpPMALINY;

UCIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pelIeHN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpPTaHW3alMOHHBIX 3aJad C
coOmoeHueM TpeOOBaHWN  APrOHOMHUKH, TEXHUKHM OE€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, TMPaBOBBIX M OTUYECKUX HOPM, HOPM HHGPOPMAIIMOHHOM
0e30I1aCHOCTH;

CO37aBaTh TEKCThI (PU3NYECKOTO COAEPKAHMS B Pa3IUYHbIX (popMaTax ¢ y4ETOM
Ha3Ha4YeHHUs] MUHQPOPMALMM M LEJIEBOM ayIUTOPHUM, BBIOMpas ONTUMAIbHYIO (opMy
NpEJICTaBICHUS U BU3YyaIU3al1H.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

OCYIIECTBIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOH(QIUKTHBIX CUTYaIluil U CMATYaTh KOH(IUKTHI,

pa3sBEPHYTO M JIOTUYHO U3JIaraTb CBOK TOYKY 3PEHHUS C UCIOJIb30BAHUEM
SA3BIKOBBIX CPEICTB;

IIOHUMAaTh M HCIOJIb30BaTh IPEUMYyLIECTBA KOMAHIHOW W HMHIAUBUAYAIBHON
paboTHI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUH C Y4Y€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEH Ka)KI0I'0 4ICHA KOJIJIEKTUBA,;

IIPUHUMATh L€ COBMECTHOMN AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
NEUCTBUA MO €€ NOCTHKEHMIO: COCTAaBIATH IUIAH JCUCTBUM, PACIpEAcssATb pPOIU C
y4€TOM MHEHUN y4aCTHUKOB, 00CYX/IaTh Pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M KaXIOr0 YYaCTHUKAa KOMAaHIbl B OOIIMIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;
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npeiaratb  HOBBIC  IIPOCKTBI, OLNCHHMBATHL HWACH C IMO3WIUMKM  HOBHU3HLI,
OPUT'MHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBIIATH IMO3UTHUBHOC CTPATCIMYCCKOC IMOBCACHHC B PA3JIMYHBIX CUTYyaAllUAX,
IIPOABIIATE TBOPUCCTBO U B006pa}KeHI/I€, OBITH NHHUIIWMAaTUBHBIM.

PeryasiTuBHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1elCTBUA
Camoopranusanus:

CaMOCTOSTENIbHO OCYILECTBIIATh I1O3HABATENbHYIO JEATEIBHOCTh B 00JacTH
(GU3HMKHN 1 aCTPOHOMUH, BBISABIIATH MIPOOJIEMBI, CTABUTHh U (POPMYJINPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH PEIICHUs] PAaCUETHBIX M KAYECTBEHHBIX 3aj1ad,
IJIaH BBINOJHEHUST NPaKTUYECKOM paboThl € YYETOM HUMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEATNIOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JenaTh OCO3HaHHBIM  BBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHMIO M TMPOSIBICHUIO 3PYIUIUHN B 00nacTu (PU3HKH,
MTOCTOSTHHO TIOBBINIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIa/JIETh HaBBbIKAMH I1O3HABATEIbHOW PEPIIEKCUM KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIONIb30BaTh MNPUEMBI pedieKkcuu i OLICHKM CHUTyallld, BBIOOpAa BEPHOIO
peuIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 X CHUXKEHHUIO;

OpUHUMATh MOTHBBI M apryMEHTBl JAPYIMX IIpM aHAJIu3€ pe3yJbTaToB
NEeSATENbHOCTH;

NPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBbI M AapryMEHTBl JPYIMX IIpM aHAJIU3€ pPE3YJbTATOB
NEeSATENbHOCTH;

NPU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIHUOKH.

B mnponecce AocTuKeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPamMMBbI 110
buzuke s ypoBHA  cpeAaHero  oOmiero  oOpa3oBaHuss Y OOydaromIuxcs
COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIN UHTEJJIEKT, peanosararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMPaBICHUS Pa3BUTHSI COOCTBEHHON AMOLIMOHAIBHOM c(epbl, ObITH
YBEPEHHBIM B ce0e;

22



CaMOpETYJIMPOBAHUSA, BKIIOYAKOIIET0O CaMOKOHTPOJIb, YMEHHE MNPUHHAMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTH aalTHPOBATHCS K AMOIIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOMIEH CTPEMJICHHE K JOCTHXCHHUIO IEIU U
yCIiexXy, ONTHUMH3M, WHHUIMATUBHOCTh, YMEHHME JEUCTBOBaTh HCXOJSl M3 CBOHUX
BO3MO>KHOCTEM;

SMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTH ITOHMMATh 3MOIIMOHAIBHOE COCTOSHHE
IPYTUX, YYUTHIBATH €T0 MPHU OCYIIECTBICHUN OOIIEHHUS, CIOCOOHOCTh K COYYBCTBHUIO U
COIEPEIKNBAHMUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CMOCOOHOCTH BBICTPAaMBATh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3peniatb KOHQIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOydenus B 10 kjacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpHMEpax poJib W MecTo (GU3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4yHOW KapTHUHBI MHpa, B Ppa3BUTUHM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOMN ACATEIBHOCTH JIOICH;

YYUTBIBATh  TPaHUIIBI NPUMCHEHHUS  H3YyUYCHHBIX  (PU3MUECKUX  MOJCICH:
MarepualibHas TOUYKa, MHEpIMajbHas CHUCTEMa OTCYETa, abCOJIOTHO TBEPAOE TEJO,
WJICAUTbHBIN Ta3, MOAEIW CTPOCHUS Ta30B, XKUJIKOCTEW M TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUYECKUH 3apsi/i PU pelIeHnU PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3WYECKHUE SABJICHHS (IPOLIECCHI) M OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAaHUKHU, MOJEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA H
ANEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJMHEHHOE IBUKEHHUE,
CBOOOIHOE TIaJICHUE TeJ, JBM)KCHHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBUEC TE,
muddy3us, OPOYHOBCKOE JIBHIKEHHE, CTPOCHHE JKUJIKOCTEH M TBEPIBIX TEJ, U3MCHEHUE
o0béMa Ted TpH HarpeBaHWM (OXJIAXKICHWH), TEIJIOBOE pPaBHOBECHE, HCIIApeHHe,
KOHJICHCAlUsl, IUIaBJI€HUE, KPUCTAJUIM3allMs, KUIIEHHE, BIAXHOCTh  BO3]yXa,
MOBBIIIEHNE NIaBJIEHUSI ra3a MpU €ro HarpeBaHUM B 3aKPHITOM COCYAE, CBSI3b MEXKIY
rapamMeTpaM COCTOSIHHS Ta3a B HM30IpoIeccax, JIEKTPpU3alMs Tel, B3auMOACHCTBUE
3apsJIoB;

ONMUCBHIBATh MEXAHMYECKOE JBWIKCHHE, HUCIOJb3Yysl (PU3UYECKUE BEIUYUHBI:
KOOpAWHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuja, UMIYJIbC
Tela, KUHETHYEeCKas JHEpTusi, MNOTCHIMaJIbHAs DSHEPrus, MeXaHuueckas padora,
MEXaHMUYECKash MOIIHOCTh; NIPU OMUCAHUM MPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI
WCIOJB3YEeMbIX BEJIWYWH, HX O00O03HAUEHUs] U EIUHUIIBI, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEIMUMHY C IPYTUMH BEJTUUYNHAMU;

ONUCHIBATh U3YyUYECHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEIUJIOBBIE SIBJICHUS, UCIIOIb3YS
(M3UYeCcKre BEIMYMHBL: JIaBJIICHUE Ta3a, TEMIIEpaTypa, CPEeIHSS KHHETHIECKasT SHEPT S
XAa0TUYECKOTO  JIBIJKCHUSI MOJIEKYJ, CpPEIHEKBaJgpaTU4yHAsi CKOPOCTh MOJEKY,
KOJIMYECTBO TEILJIOTHI, BHYTPEHHSISI SHEPrus, pabora rasa, KodQ(PHUIMEHT MOIE3HOTO
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JACHCTBHS TEIJIOBOTO JABUTATENsl; MPU ONMCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKUIA
CMBICJI MCHOJB3YEMbIX BEIUYHMH, UX OO03HAYEHUS M €AUHUIBI, HAXOAUTH (HOPMYJIbI,
CBSA3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYMHAM;

OMKCHIBATh HM3YyUYEHHBIE JIIEKTPUUECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHE
aBJeHUs (TIPOLIECCHI), HMCHOJB3YSd (U3UYECKUE BEIMYUHBL: JJICKTPUUYECKUN 3apsii,
AIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIUANIOB; MPU
ONMKMCAHUM TMPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIHOJB3YEeMbIX BEJIMYUH, UX
0003HAYECHUS W €IMHUIIBI, YKAa3bIBaTh (POPMYJIIBI, CBSI3bIBAIOIINE AAHHYIO (DU3UUECKYIO
BEJIMYMHY C APYTUMU BEITUYHHAMY;

aHAJIM3UPOBaTh (DU3MUECKHE TPOIECCHl M SBICHHS, HUCHONB3YS (PHU3nUecKue
3aKOHBI U MPUHUUIIBL: 3aKOH BceMupHoro tarorenus, |, 1l u 111 3akonsr HetoToHa, 3ak0H
COXpaHEHUsI MEXAHMYECKOW »HHEPruu, 3aKOH COXpPAaHEHUS HMIYJbCa, MNPHUHIIMI
CYNEpIO3ULIMA CHWJI, TPUHLMI PABHONPABHS HWHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KMUHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, I'a30BBIE 3aKOHBI, CBS3b
CpeIHEll KHHETUYECKONW SHEPruu TEIUIOBOTO JABM)KEHHS MOJIEKYJI C aOCOIIOTHOU
TEMIIEpaTypoOH, MEPBbI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPAXKEHHUE U YCIOBHS (IpaHuULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHbBIE NMPUHIUIBI JACHCTBHUS MalIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paznuyarh YCJIOBUS UX O€30MacHOr0 HCIOJIb30BAaHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJIHATH KCIEPUMEHTHI IO UCCIIEI0BAHUIO (DU3UUYECKUX SBJICHUN U MPOLIECCOB
C HCIMOJb30BAHMEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUH, MpH 3TOM (HOpPMYIHUpPOBaAThH
npoOsieMy/3ajadyy M TUNOTE3y Y4E€OHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEAI0KEHHOTO0 000pyI0BAHHUS, IPOBOJAUTH ONBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYUIECTBJISTh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETMYUH, IPU ITOM
BbIOMpaTh ONTHUMAJbHBIA CHOCOO HM3MEPEHHS U HCIIOJIb30BATh H3BECTHBIE METO[IBI
OLICHKH MOTPEMIHOCTEN U3MEPEHHN;

UCCIIEZIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMUMHAMU C HCIIOIb30BAaHUEM
IPSIMBIX U3MEPEHU, IPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATh PE3YJIbTAThI
MOJIyYEHHOM 3aBUCHMOCTH (PU3MUYECKUX BEJIMYMH B BUE TaOIUI] U rpadukoB, nenaTh
BBIBOJIBI 10 pE3YJIbTaTaM UCCIEI0BAHNUS;

coOmofaTh mnpaBuiia 0€30MacHOro0 TpyAa MNpH MPOBEACHUH HCCIEIOBAaHUN B
paMKax y4yeOHOro »SKCHEpUMEHTa, Y4eOHO-MCCIENOBATEIbCKO U  NPOEKTHOU
JESATEIBbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemiaTh pacy€THbIC 3aJlayd C SABHO 3a/IaHHOM (PU3MYECKOW MOJEIbI0, UCTIONb3Ys
¢u3nUeckue 3aKOHBl W TMPHUHLMUIIBI, HA OCHOBE aHAM3a YCJIOBHUS 3a/aud BbIOMPATH
(U3MYECKYI0 MOJEINb, BBIIETATh (PU3NYECKHE BEIUYMHBI U (HOPMYIbl, HEOOXOIUMBbIE
IUIsL €€ peleHus, IPOBOJUTh PACUETHI U OLIEHUBATh PEAIbHOCTh NOJYYEHHOIO 3HAUCHUS
(hMBUYECKON BEITMYNHEI;
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peniaTh Ka4yeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C ONOpOM Ha U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(busnUecKue BICHUS;

UCIIOJIb30BaTh NPH PEUICHUU Y4YeOHBIX 3ajlad COBPEMEHHbIE HWH()OpPMAIMOHHBIC
TEXHOJOTUU [JIl TIOMCKA, CTPYKTYPUPOBAHHUS, HMHTEPHPETALUM W MPEACTABICHUS
y4eOHOM M HAy4yHO-TIOMYJSIpHOM HWHGOpPMAIUU, TMOJIYYEHHON U3  Pa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIU3UPOBATH MOTYyYaeMyIo HH(POpMaIIHIO;

MPUBOIUTH MPHUMEPHl BKIAAa POCCHICKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KU3HM IS
oOecrieueHuss O€30MACHOCTA TMpU OOpalleHud ¢ NpudopaMH M TEXHHUYECKUMU
YCTPOMCTBAMHM, IJII COXPAHEHUS 3J0pPOBbSI M COOJIIOJACHHS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYIKAIOIIEH Cpeae;

paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3IUYHbBIX COLUAIBHBIX POJIEH, INIAaHUPOBATh
paboTy Tpymmbl, palUOHAJIBHO paCHpenessaTh OO0S3aHHOCTM W  IUIAHUPOBATh
JEATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aICKBaTHO OLIEHMWBATH BKJAJ Ka)XJ0ro W3
YYaCTHUKOB TPYIIIbI B pELICHUE PaCCMATPUBAEMON TPOOIIEMBI.

K konny obydenuss B 11 kJiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBaTh HAa NPUMEPAX poJib M MecTOo (GU3HKKM B (POopMUpOBaAaHUHU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B pPA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUHA, B NPAKTUYECKON JESITEIbHOCTH JIOJEH, LEJIOCTHOCTh M €IMHCTBO
(u3MYECcKO KapTHUHBI MUPA;

YUHUTHIBATh TPAHMIIBI TPUMEHEHUS] MU3YYEHHBIX (DU3NYECKHUX MOJENEi: TOUeUHbIN
ANEKTPUYECKUH 3apsij, Jy4 CBETa, TOUCUHbI UCTOYHUK CBETA, SAEpHAsi MOJEIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO S7[pa MPH pelieHnn (U3NYECKUX 3a/1a4;

pacno3HaBath (pu3WYecKue SABJICHUS (MIPOIECChl) M OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKM ¥ KBAHTOBOM (DM3MKH: 3JIEKTpUYECKas MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JECWCTBUS TOKAa, B3aWMOJEICTBUE
MarHuTOB, EKTPOMArHUTHAs UHAYKIMS, JEACTBUE MAarHUTHOIO TOJIS HA TPOBOJHUK C
TOKOM U JBIXKYIIMHCA 3apsii, DJEKTPOMAarHUTHbIE KOJEOAHWS W  BOJIHBI,
NPSIMOJIMHEMHOE pacpOCTpaHEHUE CBETa, OTPaXCHUE, MpeIoMIIeHIe, HHTep(epeHIus,
mudpakuys W MOJsSpU3alus CBETa, OUCIepcusi cBeTa, (porosniekTpuueckuit sddext
(boTodddexT), cBeToBOE AaBiICHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aToma
BOJIOPO/1a, €CTECTBEHHASI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

ONMKCHIBATH HM3YYECHHbIE CBOWCTBA BelIeCTBa (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHUE, DIEKTPUUYECKYIO MPOBOJUMOCTh PA3NMUYHBIX CPEA) U AIEKTPOMATHUTHBIE
ABJICHUS! (TIPOLECCHI), UCTIONB3Ys (PU3UUECKUE BEIMUYMHBI: AJIEKTPUUECKUH 3apsij, cuiia
TOKa, JJEKTPUYECKOE HAMNPSIKEHHUE, JJIEKTPUUYECKOE COMNPOTHUBICHHE, Pa3HOCTh
MOTEHLMAJIOB, JJIEKTPOJBIKYIAs CHIa, padoTa TOKA, MHIYKIUS MAarHUTHOTO TIOJIS,
cuina Amnepa, cuna JlopeHua, HHIYKTUBHOCTh KAaTYLIKH, SHEPTUs SJIEKTPUUYECKOTO U
MarHMTHOTO TOJIEH, MIEPUOJ U YacTOTa KoieOaHuil B KoeOaTeIbHOM KOHTYpE, 3apsl U
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CHUJa TOKa B TIPOIECCE TAPMOHMYECKUX JJICKTPOMATHUTHBIX KojeOaHwid, (HOKycHOE
paccTosIHUE W ONTHYECKas CHJIa JIMH3bI, [PU ONUCAHUU MPABUIBLHO TPAKTOBATh
(bu3MYeCKu CMBICT HCTOJIb3YEMbIX BEJIMYUH, UX 0003HAYCHUS U €IUHMUIIbI, YKA3bIBaTh
(bopMyJIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMHU BEJIMYMHAMU;

OMKCHIBATH M3YUYEHHBIE KBAHTOBBIC SIBIICHUS W MPOIECCHI, UCMOJIBb3Ys (pru3nyeckue
BEJIMYMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M YacTOTa CBETAa,
SHEPTUs U UMITYJIbC (POTOHA, IEPHO]T MOTYpaCIaa, SHEPTUS CBA3U aTOMHBIX siiep, MPU
OMHCAHUM TPABWJIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIOJIb3yeMbBIX BEIMYHMH, WX
0003HAaUCHUS W €AVMHUIII, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIONINE TAHHYIO (PU3HUCCKYIO
BEJIMYNHY C APYTUMU BEIUYHMHAMHY, BRIYUCISITH 3HaUeHUE (DU3UIECKON BETMUNHEI;

aHaIM3UpPOBaTh (UBUYECKHE TMPOLECChl W SBJICHUS, HCHONB3Ys (PU3UUYECKUE
3aKOHBl W TPUHIUNBL: 3aKOH OMa, 3aKOHBI IOCIEJOBATENIBHOIO W MapajuieIbHOro
COCMHEHUSA TMPOBOJHMKOB, 3aKOoH Jlkoyns—JIeHla, 3akoH 3JIEKTPOMATHUTHOMN
WHIYKIUU, 3aKOH MPSMOJIMHEWHOIO PACHPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE DiHIITEHHA 7151 hoTodPdeKkTa, 3aK0oH
COXpAaHEHMS DJHEPrUH, 3aKOH COXPAHEHUsS  UMIIYJbCa, 3aKOH  COXpAaHEHUs
ANEKTPUUYECKOTO 3apsa, 3aKOH COXPAaHEHUsI MacCOBOIO YMCIa, MOCTYNaThl bopa, 3akoH
PaAMOAaKTUBHOTO paciajia, Ipyu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €T0
MaTeMaTU4YeCKOe BBIPAKEHUE U YCIIOBUA (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

ONpENEIIATh HAMPABJICHUE BEKTOpPAa MHAYKIMM MAarHUTHOTO MOJI MPOBOJHHKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh U OIHUCHIBATh M300paXKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJTHSITH KCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PM3UYECKUX SIBICHUM U MPOIIECCOB
C WCIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHU: MpU ITOM (POPMYIUPOBATH
npobsieMy/3aadyy M TUMNOTE3y Y4E€OHOro SKCIEPUMEHTAa, COOMpaTh YCTAHOBKY U3
MPEIIOKEHHOTO 000PYyI0BaHMUS, IPOBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJISTH MPSMbIE U KOCBEHHBIC M3MEPEHUST (PU3NYECKUX BETUYUH, TIPH ITOM
BBIOMPATh ONTUMAJILHBINA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIE METOJIbI
OLICHKU MMOTPEMTHOCTEN U3MEPEHUM;

MCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKHX BEJIMYHH C HMCIOJIb30BAaHUEM TMPSIMBIX
U3MEPECHUI: TPU OTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTAThHI
MOJIYYCHHOUM 3aBUCHUMOCTH (DM3MYECKUX BETUYMH B BUJEC TaONHIl U rpaduKoB, IeIaTh
BBIBO/IBI TI0 pe3yJIbTaTaM HCCIICIOBAHMUS;

cobyrofaTh TpaBuUiia OE30MAaCHOTO TpyJa MpPH MPOBEACHUM WCCIICAOBAaHUN B
paMKax y4yeOHOro DSKCHEpUMEHTa, Y4eOHO-MCCIENOBATEIbCKOM U  NPOEKTHOU
NEATEIbHOCTU C HCIHOJIb30BAHHEM HW3MEPUTEIBHBIX YCTPONCTB M JIaDOpPaTOPHOIO
000py10BaHUS;

pemiaTh pacy€THbIC 3aJlayd C SBHO 3a/IaHHOM (U3HUYECKOW MOJEIbIO, UCIONb3Ys
(bu3MYecKue 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHAIM3a YCJOBHUS 3a/Jadd BBHIOMPATH
bu3nUeCKyl0 MOJENb, BBIIEIATh (PU3HUECKUE BEIUYUHBI U (POPMYJIbI, HEOOXOIUMBIE
JUIs1 €€ pelIeHus, MPOBOAUTh PACUETHI U OLICHUBATH PEAIbBHOCTh MOJYYEHHOTO 3HAYCHHUS
(MBUYECKON BETMYNHEI;
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pelIaTh KAa4eCTBEHHBIC 3aJayd: BBICTPAWBATh JIOTUYECKA HENMPOTUBOPEUUBYIO
LETIOYKY PAaCCYXKJICHU C ONOpOM Ha HW3YyYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3nyeckue sBJICHUS,;

UCIIOJIb30BaTh TIPU PEIICHUH YYEOHBIX 3a7a4 COBpPEMEHHbIE HWH(OpPMAIIMOHHBIC
TEXHOJIOTUU I TOWUCKA, CTPYKTYPHUPOBAHUSA, WHTEPIPETALMU U MPEACTABICHUS
y4eOHOM M  HAay4YHO-TIOMYJSApHOW HWHQOpMaIMM, TMOJYYEHHOM W3  Pa3IUYHBIX
HMCTOYHUKOB, KPUTHYCCKH aHAITM3UPOBATH MMOJydaeMyr0 HHPpOpMaIuio;

OOBSICHSATh MPUHIUIIBI ACHCTBHUS MAalllMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pas3nuyaTh YCIOBHUS WX 0€30MMaCHOTO UCIIOh30BAHUS B MIOBCETHCBHON KU3HH,

MPUBOJNTH TPUMEPHI BKJIAJa POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHUH;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUSA MO (PU3MKE B IMOBCEIHEBHON >KU3HU IS
obecrieueHuss 0O€30MAaCHOCTH MpH OOpallleHHMH ¢ npubopaMd M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPaHEHHUS 3J0POBbS W COOJIIOACHUS HOPM SKOJOTHYECKOIO
TOBEJICHUS B OKPYKAIOIIEH CpelIE;

paboTaTh B IpyMIle C BHIMOJHEHUEM PA3IUIHBIX COLIMATBHBIX POJICH, IIIIaHUPOBATh
paboTy TpyNmbl, palMOHAIBHO paclpenesaTh O00S3aHHOCTH W  IJIAHUPOBATH
JESITEIIBHOCTh B HECTAHJIAPTHBIX CUTYAlUsSIX, aJICKBATHO OLCHUBATH BKJIAJ KaXKJI0T0O U3
YYaCTHUKOB TPYIIIIBI B PEIICHNE pacCMaTpUBaEMOM ITPOOIISMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
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TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/mm ———— Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0Gpa3oBaTETbHbIC
padoTbI padoThbI pecypebi
Paszpnen 1. JIEKTPOJINHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHasI 11 1 3 bubmuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no pasneny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
. bubnmuotexa [JOK
4.1 JJIeMEHTEI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
43 ATOMHOE PO 5 bu6mmorexa [IOK
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro mo pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro mo pazueny 7

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Obodmaromiee nosTopeHnue 4 ﬁggg:lld/(r);?e?sg.)r{f/?f4lc97c
Utoro no pazneny 4
PesepBHOe Bpemst 3
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

11 KUIIACC
N KoJunyecTBo 4yacoB Jara JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue A— o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl

[TocTosiHHBIC MATHUTBHI U KX

1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 0 0 bu6mmoreka [IOK
BekTop MmarautHOM MHAYKIUH. JIMHIK 05.09.2023  https://m.edsoo.ru/ff0c9778
MarHUTHON WHITYKITUU
MarHuTHOE 110JIe TIPOBOJJHUKA C TOKOM. Butmorexa LIOK

2 Omerr Sperena. BsaumopercTsue 1 0 0 07.09.2023  https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 0 1 bubmmoreka [JOK
MarHUTHOTO TIOJIsI KATYIIKH C TOKOM» 08.09.2023  https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO MOJISL HA
MPOBOJIHUK ¢ TOKOM. Cuta Amriepa. Bubnorexa [TOK

4 JIaGopartophas pabota «lccnenoBanue 1 0 1 12.09.2023  https://m.edsoo.ru/ff0c9acO
EVCTBUS MOCTOSSHHOTO MarHuTa Ha o B '
pPaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO ITOJIS Ha Bu6mmorexa IJOK

> ABIDKYIIYIOCH 3APICHIAYIO HACTHILY. . 0 0 14.09.2023  https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. Pabota cumnsl Jlopenia
NunykTuBHOCTS. SIBIIEHUE

6 camonHAyKIuu. I1C caMOMHIyKITUH. 1 0 0 bubnuotexa [JOK
DHeprusi MarHUTHOTO TOJIS KaTYIIKHU C 15.09.2023 = https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE TT0JIe
TexHu4eckue ycTpoucTBa U Ux
MIPUMEHECHHE: TTIOCTOSTHHBIC MAarHUTHI,

7 AJIEKTPOMAarHuThl, JEKTPOIBUIaTEINb, 1 0 19.09.2023
YCKOPHUTENH dJIEMEHTAPHBIX YaCcTHLI, R
WHIYKIIMOHHAS TIeYb
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca600

10

O6o0maromuii ypok «MarauTHoe moJe.
DJIeKTPOMArHUTHAS UHIYKIUS
KonrponsHas pabora o teme
«MarHuTHOE 1oJie. DJIeKTpOMarHuTHasI
WHIYKIHS

Jlaboparopuas padota «Vccienoanue
SIBJICHHSI DJICKTPOMArHUTHOW MHITYKITHH

21.09.2023

22.09.2023

26.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

11

12

DnekTpoMarHuTHas uHAykuus. [lotok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHIYKIUH. 3aKOH 3JIEeKTPOMAarHUTHOU
nHaykunn Papanes

JlaboparopHas pabdora «MccnenoBanue
3aBHCHMOCTH MEPHO0/1a MAJIbIX
Kose0aHui Tpy3a Ha HUTH OT JJIUHBI
HUTHU U MacChl TPpy3a»

28.09.2023

29.09.2023

13

14

15

16

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus Mexxay MEXaHU4eCKUMHU U
AJEKTPOMarHUTHBIMU KOJIeOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUSI
SHEPTUH B UJIeaTbHOM KOJIe0aTeIbHOM
KOHTYpE

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyKIeHHBIE
MeXaHHJecKue konebanusa. Pe3onanc.
BreinyKeHHBIE 2TIEKTPOMAarHUTHBIS
KoJIeOaHus

[IepemennsbIit Tok. CHHYCOMIATBHBIN
IepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYJHOE U
JICHCTBYIOILEE 3HAYEHHUE CUIIBI TOKA U

34

03.10.2023

05.10.2023

06.10.2023

10.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

bu6mmorexa [IOK
https://m.edsoo.ru/ffOch9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbhh86

bubnmoreka [JOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

HAITPsAXKCHUA

17

Tpancdopmarop. [IponsBosacTso,
nepeaaya u norpedieHue

. 12.10.2023
AJIEKTPHUYECKON DHEPTUU
CB0OOIHBIE MEXaHUYECKIE KOIeOaHusl.

18 I"apmonunueckue konebanus. Y paBHeHUE bubmumorexa [IOK
rapMOHUYECKHUX KOJICOAHHIA. 13.10.2023  https://m.edsoo.ru/ffOcaf06
[IpeBpanienue 3aepruu
YCTpOUCTBO U MPAKTUYECKOE

19 MPUMEHEHHE DIICKTPUYECKOTO 3BOHKA, bubmmoreka [IOK
reHepaTopa MepeMeHHOro TOKa, JIMHUN 17.10.2023  https://m.edsoo.ru/ff0cc324
aJIeKTporiepeaayd
DKOJIOTUYECKHE PUCKU TIPU

20 MIPOU3BOJICTBE IEKTPOIHEPTHH.

Kynbrypa ncnons3oBanus 19.10.2023
AJIEKTPOIHEPT U B TIOBCETHEBHOM KU3HH
MexaHu4ecKue BOJIHBI, YCIOBHUS

21 pacmpoctpanenus. [lepuoa. Ckopoctb bubnuoteka [JOK
pacnpoCTpaHeHUs ¥ JUTMHA BOJIHBI. 20.10.2023  https://m.edsoo.ru/ff0cca54
[TorepeuHble 1 TPOAOIBHBIE BOTHBI

29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH bubnuoteka [JOK
3Byka. Beicora Tona. TemOp 3Byka 24.10.2023  https://m.edsoo.ru/ffOcccOc

| Srmommm omn, ok BuGorea 101
BOAH ' 26.10.2023  https://m.edsoo.ru/ffOccfe0

24 [TpuHIMIBI PaAMOCBA3U U TEIEBUICHHUS.

PazButue cpencts cBs3u. Pagronoxanus 27.10.2023

o5 KonTponbhas padora «KoneGanus u 1 bubnnorexka [JOK
BOJIHBI» 31.10.2023  https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpocTpaHEHNE

26 CBI;Ta B Ol[HOpOI[HIZ)ﬁ cgez{e?ToqeqHHﬁ bubmmorexa LJOK

02.11.2023  https://m.edsoo.ru/ff0cd350

HWCTOYHHUK cBeTa. JIyu cBeta

35



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS

bu6mmoreka [IOK

27 csera. Ilocpoenne nsodpaxentii B 03.11.2023  https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3€pKaJie
28 BHIf;;I;;\:IJ:IZI;H:T;i;T:}.HiOJ-II_II{F()):ILCJIBHHﬁ bubmorexa LHOK
' 07.11.2023  https://m.edsoo.ru/ffOcd7{6
YroJI TIOJTHOTO BHYTPEHHETO OTPasKeHUS
29 JlaGopaTtopHas pabota «3mepenne bubmuorexa [JOK
MIOKAa3aTelisl MPEJIOMIICHHS CTEKIIa 09.11.2023  https://m.edsoo.ru/ff0cd67a
o | o Soemome melomemit Busmorea 101
' ' 10.11.2023 = https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTUH3bI
31 Jlaboparopuas padota «Vccienopanue
CBOMCTB M300pakKCHUH B JIMH3AX) 14.11.2023
Hucniepcust ceeta. CIIOXKHBIA COCTaB
32 oenoro ceera. L[er. JlabopaTopHas
pabora «Habimonenue aucrepcun 16.11.2023
CBETa»
33 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
cera. JludpakironHas pemeérka 17.11.2023  https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Monsipusanus cBera 21.11.2023  https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
YCJIOBHS UX 0€30MaCHOT0 TPUMEHEHUS 23.11.2023
o | e sl BuGorea 10K
’ 24.11.2023  https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
g | Scmmmorm omoapmsemorn Busmorea 101
28.11.2023  https://m.edsoo.ru/ffOcfad?
JUTAHBI
3 aches. Cons wact ¢ onepreti n afmorexa LIOK
' 30.11.2023  https://m.edsoo.ru/ffOcfc68

HUMITYJIBCOM. SHCpFI/IH ITOKOs
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https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KontponbHas padota «Ontuka. OCHOBBI

bu6mmoreka [IOK

39 CHEIMAILHON TEOPUN OTHOCUTEILHOCTH 1 01.12.2023  https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyina [Inanka. Dueprus u bubmuoreka [IOK
UMIyIIbC (OTOHA 05.12.2023  https://m.edsoo.ru/ffOcfel6
a1 OTKpBITHE U UCCIIEAOBAHUE bu6mmoreka [IOK
dororddekra. Onwitel A. I'. Cronerosa 07.12.2023  https://m.edsoo.ru/ffOcffc4
| S o ¥y B LOK
' 08.12.2023  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorddexra
43 Hasnenue ceera. Onwitsl [1. H. bubnuorexa [JOK
JlebeneBa. XuMUUECKOE IENCTBUE CBETA 12.12.2023  https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa u
44 MIPaKTUYECKOE TPUMEHEHUE:
(doTodrIeMeHT, POTOAATYNK, COTHEUHAS 14.12.2023
Oarapesi, CBETOAHO/]
45 Pemenue 3amay mo teMe «DI€MEHTEI bu6mmoreka [IOK
KBAHTOBOH OITHKI 15.12.2023  https://m.edsoo.ru/ff0d0302
o | e o T O BuGorea 10K
' 19.12.2023  https://m.edsoo.ru/ff0d091a
[InanerapHas mozenp aToma
bu6mmoreka [IOK
47 Hoctynatsi bopa 21.12.2023  https://m.edsoo.ru/ff0dOafa
o | T oo B 10K
. 22.12.2023  https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
BosmoBele cBoiicTBa yacTHIl. BoHEBI e
49 Bpoitnsa. KopnyckynsspHO-BOITHOBOMI bubmuorexa [IOK
nayanu3M. CIIOHTaHHOE ¥ BBIHYKICHHOE 26.12.2023 = https://m.edsoo.ru/ff0d0ca8
W3IIy4eHUE
o | oo, On: B 10K
28.12.2023  https://m.edsoo.ru/ff0d0fd2

PAaAOAKTUBHOI'O U3JTYUCHUSA
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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
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
U3IydeHus. Biusiaue painoakTHBHOCTH
Ha JKMBBIC OPTaHU3MBI

29.12.2023

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacman. DIeKTpOHHBIN
Y TTIO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B S/pE.

S nepHble peakuuu. S epHbId peakTop.
[Tpobnemsbl, epCreKTUBEL,
9KOJIOTHYECKUE aCTEeKThI SIEPHOMN
SHEPreTUKU

DOnemeHTapHble YacTUlibl. OTKpPBITHE
o3UTpoHa. MeTobl HaOM01eH!s U
perucTpanuy 3J1eMEHTapHbIX YaCTHLI.
Kpyribiii cton «®yHaameHTanbHbIe
B3anMOIeHCTBUS. EnquHCTBO (hr3mdeckoi
KapTUHBI MUPa»

09.01.2024

11.01.2024

12.01.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

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

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

55

56

Bun 3Bé3anoro neba. Co3pe3ausi, spKue
3BE3/1bl, MJIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

Connue. ConHeyHasi aKTUBHOCTb.
Hcrounuk sHeprun CosHIA U 3BE3]T

16.01.2024

18.01.2024

57

58

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTHKHU.
3BE3/1bI [NIABHOM MOCIIEI0BATEIBHOCTH.
BuytpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE IPEICTABICHUS O
IIPOUCXOXAECHNUHU U 3Bostolnn CosHna u
3BE3]T

Muneunsiii [1yte — Hama ['anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNamakTuke. ['anaktuku. YEpHbIE ABIPHI B
sJipax rajJlakKTUK

38

19.01.2024

23.01.2024



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. PasOeranue rajakTuk.
Teopus boabmoro B3peiBa. Penukrosoe
u3ydyeHue. MertarajiakTuka

25.01.2024

60

61

Hepemennsie mpo6iieMbl aCTPOHOMUUT

KonTponbHas padota «1eMeHTBI
aCTPOHOMHU U aCTPOPUIUKI)

26.01.2024

30.01.2024

62

O6o0maromuii ypok. Pois ¢puszuku u
ACTPOHOMHUHU B 3KOHOMHUYECKO,
TEXHOJIOTMYECKOU, COIUATIBHON 1
ITUYECKOH cdepax JAeaTeTbHOCTH
YeloBeKa

01.02.2024

63

O606maromuii ypok. Pois u Mmecto
(U3HUKYN B aCTPOHOMHH B COBPEMEHHOM
HAyYHOH KapTUHE MUPA

02.02.2024

64

O6o06maromuii ypok. Ponp pusnueckoit
Teopuu B (HOPMUPOBAHUH
MpeACTaBICHUHN 0 (PU3NUECKON KapTHUHE
MHpa

06.02.2024

65

66

O6o6matomuit ypok. Mecto
($u3nyecKoil KapTUHBI MHUpa B 00ILIEM
psAAYy COBPEMEHHBIX ECTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE
PesepBHbIil ypok. MarautHoe noie.
DJNeKTpOMarHuTHasi UHIYKIUS

08.02.2024

09.02.2024

67

68

PesepBHblitl ypok. OnTuka. OCHOBBI
CHelHaIbHOM TEeOpUU OTHOCUTEILHOCTU
KBaproBas ¢puzuka. 3apoxaeHue
KBaHTOBOW TEOPHH.

13.02.2024

15.02.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

69

dorosrdpdext

16.02.2024

70

Pemenwne 3anaq.®otorddekr.
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https://m.edsoo.ru/ff0d1784

20.02.2024

[Ipumenenue pororddexra .Pemenune

1 3ana4 "CBeTOBbIC KBAHTHI" 22.02.2024
72 @otoHb!l. KopnyckynspHO BOJIHOBOMI

nyanu3M. Pemenue 3agaq "®oToHb!" 27.02.2024
73 JaBnenne cBeta. XMMHUYECKOE JACHCTBHE

cBera. Pemenue 3anay. 29.02.2024
74 CBeroBbIe KBaHTHL. Perienue 3aaad. 01.03.2024
75 CBeroBbIe KBaHTHL. Pertenne 3agay. 05.03.2024
76 KonTponbnas pabota."CBeToBbie

KBaHTBI" 07.03.2024
7 AToMHas , sigepHast pusuka . 12.03.2024
78 Crpoenune atoma. OnbiTel Pesepdopra. 14.03.2024
79 KBanToBeie nocrynarsl bopa.Moaens

aToMa Bojopoza 1o bopy. 15.03.2024
80 Jlazepw! Pemenue 3agau. "AtomHas

¢uzuka" 19.03.2024

CtpoeHue aTOMHOTO sifipa. SlnepHbie
81 CI/IJ‘II)I.O6N£GHHa$I MOJIEJIb SJIEPHOTO 21.03.2024

B3aMMO/ICHCTBUSI.
82 OHeprus CBA3M AaTOMHBIX sJIEP. 29 .03.2024
83 Pemenwue 3anay .OHeprus cBs3u sapa 02.04.2024
84 PagnoaxktuBHOCTE. Buabl

PaINOAKTHBHOTO U3TyUCHUSI. 04.04.2024
85 3akoH paanoakTHBHOTO pacmana.llepuon

40




noJiypacrnaja.

05.04.2024

Pemrenue 3agad. "3akoH

86 pPaIMOaKTUBHOIO pacrnaa" 09.04.2024
87 MeTo/161 HAOIIOICHUS U PETUCTPAIIUU

AJIEMEHTAPHBIX YACTHII. 11.04.2024
88 HckyccTBeHHas paJli0aKTUBHOCTb.

SAnepHble peakiuu. SnepHblil peakTop. 12.04.2024
89 TepmosinepHble peakiuu. Pemenne

3a;ay. 16.04.2024
90 SAnepusie peakuu. Pemmenue 3a1ayq. 18.04.2024
91 Jenenue sinep ypana.llennas peakius

JICJICHHUS. 19.04.2024
92 SnepHslii peakTop. 23.04.2024
93 TepmosinepHbie peakiuu.Perienue

3ajad. 25.04.2024
94 IIpumeHneHue aEpHON SHEPTUN. 26.04.2024
95 N3otomnsl. [lonyuenue n npumenenme

PaANOAKTUBHBIX H30TOIOB. 30.04.2024
96 HToroBast KOHTpOJIbHAs paboTa. 03.05.2024
97 DneMeHTapHBIC YaCTHUIIBI. 07.05.2024
98 Tpu Tuna B pazButuu HU3NKU

AJIEMEHTAPHBIX YACTHII. 10.05.2024
99 OTKpBITHE TTO3UTPOHA. AHTHYACTHUIIBI 14.05.2024
100 Jlenrronbl. AHApoHEI. KBapku. 16.05.2024
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101 PesepBHoe Bpems. Pemenue 3a1a4. 1 17.05.2024
102 [TpocMOTp mpe3eHTaIHi. 1 93.05.2024
OBUIEE KOJIMYECTBO YACOB I10 102 4

I[TPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MHNPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Msxkumes .5, ¢pusuka 11knace: yue6. ais o6meo0pa3oBaT, opraHu3aiuii: 0a30BbIi U
yray6. ypoBuu/ I'. 5. Mskumes, b.b. byxosnes, B.M.Uapyrun; noa
pen.H.A.IlapdentreBoii. — 9e uzn. — M.:Ilpocsemienue ,2021r..

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
https://rosuchebnik.ru/material/fizika-11-klass-bazovyy-uroven-metodicheskoe-
posobie/

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET http://fcior.edu.ru

http://school-collection.edu.ru

http://experiment.edu.ru
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https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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