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HOACHUTEJIBHASA 3AITUCKA

PabGouass mporpamma 1o ¢u3MKEe Ha YpPOBEHb CPEJAHEr0 O0O0IIero oOpa3zoBaHUs
COCTaBJICHA HAa OCHOBE TPeOOBAaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHON
IpOrpaMMbl  CpeHEro OOIIero o0pa3oBaHUs, TMpeACTaBICHHBIX B dDeaepanbHOM
rocyJapCcTBEHHOM 00pa30oBaTEIbHOM CTaHAApTEe cpeanero oduiero odbpaszosanus (IIpuxas
Munnpocsemienust Poccun ot 17.05.2012r. Ne413, ¢ u3MEHEHUSIMU U JIOTOJHEHUSIMH,
ITpukaza MunuctepctBa npocseieHus Poccutickoit @enepannu ot 15.05.2023 roma Ne371
«O0 yTBepxkaeHun ¢eaepaibHO 00pa30BaTENbHON MPOrpaMMbl CPETHETO OOIIETo
oOpazoBanus» (3apeructpupoBan 12.07.2023 roga Ne74223), ocHoBHOM 00pa3oBaTebHOM
IIporpaMMbl cpeHero oouero oopazoBanus (mpuka3 Ne606 ot 31.08.2023 roxa).

[Iporpamma mo ¢usnuke 6a30BOTO YPOBHS Ha ypPOBHE CpeaHETo oOIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHON mporpammel, npeactaBieHHbBIX B PI'OC COO, a Takxke C yd€rom
dbenepaibHON pabouell MporpaMMbl BOCIUTAHUS M KOHIICTIIMM TPETOJaBaHUs y4eOHOTO
npeameta «®Pusnka» B o0pazoBaTeNnbHBIX oOpraHu3anusx Poccuiickoit deneparuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Conepsxanue nporpamMmbl Mo (pU3MKe HAmpaBlieHO Ha (GOPMUPOBAHUE ECTECTBEHHO-
Hay4YHOM KapTuHbl mupa oOydarommxcsa 10—11 kmaccoB mpu oOyueHun ux (uU3HNKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIESITEILHOCTHOTO Noaxoaa. [Iporpamma no dusuke
cootBercTBYeT TpeboBanusM PI'OC COO Kk maaHUPyEMbIM JTUYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yIbTaTaM 00yUEHHS, & TAK)KE YUUTHIBAET HEOOXOIUMOCTh Peaau3aiuu
MEKIPEIMETHBIX CBSI3eU (PU3UKHU C €CTECTBEHHO-HAYUYHBIMH YUYEOHBIMU TIpeAMeTaMu. B Helt
OTPENENISIOTCS OCHOBHBIE I€M U3y4eHUs (U3UKA Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHuUsl, IUIAHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (U3UKU: JUYHOCTHEIE,
MeTarpeIMEeTHbIC, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma mo gpu3uKe BKIIOYACT:

e IUIAHUPYEMbIC PE3yNbTaThl OCBOEHUS Kypca (u3umku Ha 0a30BOM YpPOBHE, B TOM

YHCIIe MPEAMETHBIC PE3yIbTaThI 10 TOAaM O0yUeHHUS,;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM 00ydeHusl.

du3nka Kak Hayka o HamOoJjiee OOIUX 3aKOHAX IMPUPOJIbI, BBICTyNAsi B KadyeCTBE
y4eOHOr0o TMpeaMeTa B IIIKOJE, BHOCHUT CYILECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUU 00
okpyxatoieM mupe. [IIkonbHbINA Kypc GUBUKH — CUCTEMOOOPA3YyIONIUN 171 €CTECTBEHHO-
Hay4YHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIEKaT B OCHOBE MIPOIIECCOB
U SIBICHWM, M3y4aeMbIX XUMUEU, Ouojorueit, ¢pusnyeckoir reorpadueii © acTpOHOMHUEH.
Hcnonb3oBaHrWe W aKTUBHOE NMpUMEHEHHE (U3MYECKUX 3HAHUM OMpeAesieT XapakTep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUM B cdepe HHEPreTHKHU, TPAHCIOPTa, OCBOCHHS
KOCMOCa, TOJIy4YeHUs HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU CBOMCTBaMM U Jpyrux. M3yueHue
(Y3UKM BHOCHT OCHOBHOM BKJaJ B (DOPMUPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa
oOy4Jaroruxcsi, B (GOpMHUPOBAHNE YMEHHM MPUMEHSATHh HAYYHBIM METOJ MO3HAHUS TPH
BBITIOJITHCHUH UMM YI€OHBIX HCCIICIOBAaHUM.

B ocHOBY kypca ¢u3uku 171 YpOBHS CPEIHETO 001Iero oO0pa3oBaHUs TOJIOKEH P
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 OCTPOEHUS.



Hoesn yenocmnocmu. B cOOTBETCTBUM € HEHM KypC ABIISETCS JTOTMUECKU 3aBEPIIEHHBIM,
OH COJIEP’KUT MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIIOUYAET KaK BOMPOCHI KJIACCUYECKOH,
TaK ¥ COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEM Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYT (u3ndeckux Teopuil. Begyum B kypce sBisieTcs: GOpMUpOBaHUE MTPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U MOJIE.

Hoes  eymanumapusayuu. EE  peanmuzamus  npeamnosaraeT — MCIOJIb30BaHHUE
T'YMaHUTapHOTO MOTEHIHaNa (U3MUECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTUS (PU3UKHU C
pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMH M DKOJIOTMYECKUMU
npoOJIeMaMu.

Hoes npuxnaonou manpasnennocmu. Kypc U3k mnpeanonaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKUX IMPUIOKEHUN M3YYEHHBIX TEOPUU U
3aKOHOB.

Hoesn sxonocusayuu peannsyercs MOCPEACTBOM BBEACHUS HJIEMEHTOB COJEPIKAHUA,
MOCBSIIEHHBIX 9KOJOTHYECKUM MTPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTMH, a Takke OOCyXAeHHs 1pobiieM  paluoOHAIBLHOTO
IPUPOIOTIOIB30BAHUS M KOJOTHYECKON OE30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (PU3UKH Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus
ABIISAIOTCS Pu3nueckue Teopun ((HopMHUpOBaHHE MPEACTABICHUN O CTPYKTYpE MOCTPOCHHUS
¢uznueckoil Teopun, poiu (PpyHAAMEHTAJIbHBIX 3aKOHOB U IMPHUHIIMIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O IPUPOJIE, TPAHULAX TPUMEHUMOCTH TEOPUM, JIJISl OMUCAHUS €CTECTBEHHO-
HAy4YHbIX SIBJICHUH U MPOLECCOB).

CucTeMHO-AeSITeTbHOCTHBIN MOAX0 B Kypce (DU3UMKHU peaau3yercsl Mpexie BCEro 3a
CY€T OpraHu3aluu >SKCIEPUMEHTAIBHON JAesTeNnbHOCTH oOywatomuxcs. [ns ©6a3oBoro
YpOBHS Kypca (DU3UKH — 3TO HCIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M 1a00paTOpHBIX padoT, KOTOphIE B MporpaMMe No (u3nke 00beAUHEHBI B
OOLIMI CIUCOK YYEHHMYECKHX NPaKTHUYECKUX padoT. BrineneHue B yka3aHHOM IepedHE
1a00paTopHbIX pabOT, NPOBOJMMBIX Ui KOHTPOJS U OLIEHKH, OCYIIECTBISETCS
y4aCTHUKaMU 00pa30oBaTENbHOIO IpoLecca UCXOAs M3 OCOOCHHOCTEH IUIaHWPOBAHUSA U
ocHamieHusi kabuHeta ¢usuku. [Ipu »ToM obecneynBaeTcs OBJIAJACHHE OOYYAIOIIMMUCS
YMEHHUSIMH TPOBOJAUTHh KOCBEHHbIE M3MEPEHUS, UCCIECOBAHMS 3aBUCUMOCTEN (U3NUYECKUX
BEJIMYMH U [IOCTAHOBKY OIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonpuioe BHUMaHUE yJEnseTcs PEUIeHUI0 PacuyE€THBIX M KAayeCTBEHHBIX 3aaad. [Ipum
ATOM JUIsl PaCU€THBIX 3a]1a4 MPUOPUTETOM SABIISIIOTCS 3aJa4M C SIBHO 33JJaHHON (pu3nyeckomn
MOJIEJIbIO, MTO3BOJIAIOIINE IPUMEHATh U3yYEHHBIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO
paszena Kypca, Tak U UHTerpupys 3HaHHUS U3 pa3HbIX pa3ziesioB. [ KauecTBEHHbIX 3a1a4
MPUOPUTETOM SIBISIIOTCS 3aJaHUsl Ha OOBSICHEHHE NPOTEKaHHsS (U3MUECKUX SIBICHUH U
MPOIIECCOB B OKPYAIOIIEH KU3HU, TPEOYIOIINe BbIOOpa PU3NUECKON MOJEIH JIsl CUTYyalluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepualbHO-TEXHUYECKOMY
obecrieueHn0 yueOHOTo Tpoiiecca 6a30BbI YPOBEHb Kypca (PM3MKU HAa YPOBHE CPEIHETO
o011ero 00pazoBaHus TOJKEH U3y4aThCsl B YCIOBUSAX MIPEIMETHOr0 KabuHeTa (U3UKH WU B
YCIIOBUSIX HHTErPUPOBAHHOTO KaOWHETa MNPEIMETOB E€CTECTBEHHO-HAyyHOro uukia. B



kaOuHeTe (U3MKK JODKHO OBITh HeoOxonuMoe jabopaTopHOoe OOOpyIOBaHHE MJis
BBITIOJIHEHUS YKa3aHHBIX B MporpamMMme Mo (pU3MKe YYEHWYECKHX MPaKTUYECKUX PadoT U
JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMOHCTpallMoHHOE 00O0pyAOBaHHE (POPMUPYETCS] B COOTBETCTBUHM C IPUHIUIIOM
MUHUMAJIbHON JOCTAaTOYHOCTH U 00ECIEUMBAET MMOCTAHOBKY MEPEUUCICHHBIX B IIPOrpamMme
1o (PU3UKE KITFOUYEBBIX JEMOHCTPALIMN 1JIs1 UCCIIEIOBAHUS NU3YYaeMbIX SIBJICHHUI U MPOIECCOB,
AMITUPUYECKUX U PYHITAMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGopatopHoe 000pya0BaHKE AJIs YYEHUUECKUX MPAKTUYECKUX paboT popMuUpyeTcs B
BHJIE TEMATHYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCA B PACUETE OJTHOIO KOMIUIEKTA Ha JIBYX
oOyuaronuxcs. TemaTuyeckne KOMIUIEKTHI Ja0OpaTOPHOrO 000PYIOBaHUS JOJHKHBI OBITh
MOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BaHUHU aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opmHpoBaHHE UHTEpEca U CTPEMJICHHs OOydarolUMXcs K HAyYHOMY H3YYECHHIO

IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE NPEJCTABICHUA O HAYYHOM METOJAE MO3HaHUA U (opMHpoBaHUE
UCCJIEI0BATEIBCKOIO OTHOIIECHUS K OKPYKaIOLIUM SIBJICHUSIM;

e (opMHpoBaHME HAy4YHOTO MHPOBO33PEHHUSI Kak pe3ysibTaTa HM3y4YeHUS OCHOB
CTPOEHMS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (dopmupoBaHHE yMEHHMHA OOBSACHATH SIBICHUS C HCIIOJIb30BAHUEM (PU3UUYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHue MNpEACTaBICHUNA O poiad (QU3MKK [JIs1  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHUH.

JlocTrkeHne 3Tux Leneid 00ecrneurnBaeTcsl peleHueM CIIEeAYIOIUX 3aa4 B MpOoLecce

M3ydeHHs Kypca (PU3UKH Ha YPOBHE CpeHEro o0IIero oopa3oBaHus:

e TMpUOOpETEHHE CHUCTEMbl 3HAHUKA 00 O0O0mMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOPUSIX, BKIIOUAsi MEXAHUKY, MOJIEKYJISIPHYIO PU3UKY, 2JIEKTPOIMHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKHY;

e (dopmHpoBaHHE YMEHHUI NPUMEHSATh TEOPETUYECKUE 3HAHUS s OOBSCHEHHS
¢u3znyeckux SBICHUA B NPUPOAE U JJS NPHUHATUS NPAKTUYECKUX pPELIECHU B
IIOBCEIHEBHOM KM3HU;

e OCBOGHHE CHOCOOOB pEIICHUS Pa3IMYHBIX 3aJlad C SBHO 3aJaHHON (Pu3nyeckoin
MOJIeNbl0, 3aad, MOJAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (PU3NYEeCcKOu
MOJEJIH, aJICKBATHOM YCIOBUSAM 3a/1a4H;

e TOHMMaHHUE (PUBMYECKUX OCHOB U MPUHLMUIOB IEUCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYXAIOIIYIO CPENy;

e OBJIQJICHUE METOJAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS M MPOBEACHUS
($u3MUEeCKMX OKCIIEPUMEHTOB, aHalM3a ¢ HHTEepHpeTaluud  HUHPOpMalUH,
onpeaeneHus J0CTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JaHUE YCIOBUW JUISi PAa3BUTHUS YMEHHUM IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.



Ha uzydenue ¢usuku (6a30BbIil YPOBEHB) Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs
otBoauTcs 136 yacon: B 10 kiacce — 68 yacoB (2 yaca B Hefeno), B 11 kimacce — 68 gacos (2
gyaca B HEJICIIIO).

COIEPKXAHUE OBYYEHUA

10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

Pusnka — Hayka o npupoje. Hayuynele MeToAbl MO3HAHUA OKpYyKaromero mupa. Posb
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (QU3MYECKHX SBICHUM U  mporeccoB. HayuyHble T'HIOTE3BI.
duzuvecKkre 3aKOHbI U TEOpUU. |'paHUIIbl MPUMEHUMOCTH (pU3nueckux 3akoHOB. [IpuHiumn
COOTBETCTBHS.

Pons u mecto pusuku B GOpMHpPOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI MHUpaA, B
IIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBBIE UBMEPUTETBHBIE PUOOPHI, KOMIBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBrkeHrne. OTHOCHTEIBHOCTh MEXAHWYECKOro ABMXKEeHHS. Cucrema
orcuéra. TpaekTopus.

[lepemenienue, cKopocTh (CpeiHss CKOPOCTb, MTHOBEHHAs: CKOPOCTb) U YCKOpPEHHE
MaTepUalbHONW TOUKH, UX ITPOEKLINUN HA OCH CUCTEMBI KOOpAHUHAT. CI0’KEHHE NepEeMEICHNN
U CJIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKeHue. ['paduku 3aBucumMoctu
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MIEPEMELICHUS] MaTEepUaIbHON TOYKU OT BPEMEHHU.

CBobOosHOE TIasieHue. Y CKopeHue CBOOOHOTO MaeHus.

KpuBonunennoe nsmxeHue. J[BMKEHHE MaTEpUaIbHOM TOYKM IO OKPYKXHOCTH C
IIOCTOSTHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsA CKOpoCTh. llepuon u
yacToTa oOpauieHus. LleHTpocTpeMUTeNnbHOE YCKOPEHHE.

TexHHuecKue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHE: CIHIOMETD, JBUKCHHUE
CHapsI/10B, LEMTHBIE U PEMEHHBIE TIEPEIayuu.

Jlemoncmpayuu

Mopeinb cucTeMBbI OTCUYETA, MIUTFOCTPALIAS KHHEMATHYECKUX XapaKTEPUCTUK ABUKECHUS.

[IpeoOpa3oBanue ABMXKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habumoienue nBrkeHus Tejaa, OpOIIeHHOT0 MO/ YIJIOM K TOPU30HTY ¥ TOPU3OHTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue ckopocTy mpH IBHKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yueHnne HepaBHOMEPHOIO JIBUKEHUS € LEIbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.



UccnegoBanne  COOTHOLIEHHWS MEXAY MOYTSIMH, NOPOUACHHBIMM  TEIOM  3a
NOCJIEI0BATENbHBIE PABHBIE MPOMEXYTKA BPEMEHU MNPH PABHOYCKOPEHHOM JBHKEHUHU C
HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBMKEHUS MIAPUKA B BA3KOM KUAKOCTH.

N3yuenune ABMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutTenbHOCTH [‘anmunes. IlepsBeiii 3akoH HproToHa. MHepumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cwia. [lpunuun cynepnio3uiiuu cuid. Brtopoi 3axkon HerooTona st
MaTtepuagbHON Touku. Tpernit 3akoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHOTo TsAroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Bunpl Tpenust (1okos, cKolibxkeHusi, kaueHust). Cuna tperusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJBXKEHHS U cwia TpeHus mnokosa. Koapdunuent Ttpenus. Cuna
COITPOTHUBIICHUS [IPU IBUKECHUU TEJIA B )KUIKOCTHU UJIU rase.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpallleHus. Ilimedo cuibl. YcinoBHS paBHOBECHS
TBEPJOIO TEJIA.

TexHuueckre yCTpOWCTBA U MHPAKTUYECKOE MPUMEHEHUE: MOJALIMIIHUKU, JBUXKCHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenune cui.

CrioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B IIPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopmaluu.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe maTepuanbHOM TOUKH (TEa), CHCTEMbl MaTEpUATbHBIX TOUEeK. IMIyIbC CUITBI
Y U3MEHEHHE UMITYJIbCca Teja. 3aKOH COXPaHEHUS UMITyJIbca. PeakTHUBHOE JBHXKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

KuneTtndeckast sHEprus MaTepuaabHON TOUKH. Teopema 00 N3BMEHEHHH KHHETUYECKON
SHEPIHUH.

[TorenmuansHas sHeprus. lloTeHnumanbHass »Heprus ympyro aehOpMHPOBAHHOMN
npy>kuHbl. [loTeHnnansHas SHeprus Teja BOJIM3U TOBEPXHOCTH 3EMITH.



[ToTennuanpHBIC U HEMOTEHIIUATBHBIE CUIIBI. CBS3h PAOOTHI HETTOTEHITUATBHBIX CHII C
U3MEHEHUEM MEXaHMYECKON SHEPrUU CHCTEMBI Te€l. 3aKOH COXPAHECHHS MEXaHHYECKON
SHEPIUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuYEeCKHE YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOTIED, TPYKUHHBIN
IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

ITepexoa NOTEHIMATBHON YHEPTUM B KUHETUYECKYIO M OOpPATHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydenne abCOIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JIBYX OJAWMHAKOBBIX HUTSHBIX
MAasITHHKOB.

WccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHUYEeCKOW HHEpruu Telia Ha
[IPUMEPE PACTSKEHUSL PE3UHOBOTO JKI'YTa.

Pa3znen 3. MoJsiekyasipHas pu3NKa U TEPMOAHUHAMHUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM W HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe — aBmxenue. uddysus. Xapakrep  ABWXKEHUA U
B3aMMO/ICHCTBUS YaCTHUI] BellecTBa. MOJEnu CTpOEHUS ra30B, KUIKOCTEW U TBEPIBIX TEN U
0ObsSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeied. Macca U pa3Mepbl MOJICKYII.
KommnuectBo Bemectna. [loctostHaass ABorajipo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Llenbcus.

Mopnenb naeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU
uJeanbHOro raza. AOCONIIOTHAas TeMIeparypa Kak Mepa CpeIHEW KUHETUYECKON >HEepruu
TEIUIOBOrO JBWKeHUs vactul rasa. [llkama temnepatyp KensBrHa. ['a30Bble 3aKOHBI.
VYpasuenune MenneneeBa—Knaneiipona. 3akon JlansToHa. M30mponeccsl B H€AIBHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BellecTBa. ['paduueckoe MpencTaBiIeHUE H30MPOIECCOB:
M30TepMa, H30Xopa, nu3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE AMCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu Mosexyl
OPraHUYECKUX COCAUHECHUMU.

OnbIThl 10 1P PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita LTepHa.

OnbIThI, JOKA3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJIEHCTBUA.

Mopaenb, nIOCTpUpyoIIas IpUpoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OnbITHl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS MJI€aJIbHOTO T'a3a, U30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpEeHHil 00bEéma
KOMHATBI, IaBJICHUSI U TEMIIEPATYPhI BO3/lyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXAY ITapaMETPAMU COCTOSIHUS Pa3peKEHHOT0 rasa.



Tema 2. Ocnosvl mepmoounHamuxu

TepmoanHamuueckasi cucreMa. BHyTpeHHssl SHEPTHS TEPMOJINHAMUYECKON CUCTEMBI U
crocoObl €€ wu3MeHeHus. KommuecTBO TemioThl W pabora. BHyTpeHHsis sHeprus
OJIHOATOMHOT'O HJICAJIbHOTO ra3a. Buael Temionepenayu: TEIIONPOBOJHOCTh, KOHBEKIIHNS,
U3JIy4eHue. Y AenbHas TeINTOEMKOCTh BemecTBa. KonrmuecTBo TEmIOThI MpH TEIIONEpEaaye.

[Tonsitue 06 ammabatHOM mpornecce. [lepBriil 3akoH TepmonuHamuku. [IpumeHeHue
NEPBOr0 3aKOHA TEPMOJUHAMUKH K H3ompoleccam. ['paduueckass uHTepnperanus padoThl
rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtumMoCTh Po1IeCCOB B IPUPOJIE.

TemnoBeie Mammubl. [IpuHIMOBL AeCTBUS TerIOBbIX MamuH. [IpeoOpazoBanus
DHEPTUU B TEIUIOBHIX MammHaX. Ko3puimeHT mojae3Horo AelcTBUs TEIUIOBOM MaITHUHBI.
[Mukn Kapuo u ero kod3(pUIMEHT MOJE3HOTO ACUCTBHUS. DKOJOTHYECKUE TMPOOIIEMBI
TEIJIO3HEPTETUKHU.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHE: [IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEeHHEN SHEPIUM Tella MPU COBEPUICHUU pabOThI: BBUIET MPOOKU U3
OYTBUIKH TOJ] IEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue d(pupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOIEMOHCTpPAIIHS).

N3menenune BHyTpEeHHEH sHEprun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OneIT 0 aaAMabaTHOMY pacCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopgenu mnapoBol TypOWHBI, JBUTATeNsl BHYTPEHHErO0 CropaHusi, pPEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecamnbie cocmoanus eewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjaeHcanus. Vcmapenue wu kumeHwe. AOCOMIOTHAsT U
OTHOCUTEINIbHAs  BJIAXHOCTb  BO3AyXa. HacelmeHnHbsld map. YJaenbpHas  TemoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUSI OT JaBJICHHUS.

Teépnoe Tteno. Kpucrammmueckue wu amopdHble Tena. AHM3OTPOIUS CBOMCTB
kpuctaiioB. Kuakue  kpucrtamibl. CoBpeMeHHble MaTepuansl. [lmaBienne u
KpucTayui3anus. Y aelbHas TerioTa miasienus. CyOaumanusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TCUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM TIOJIYYEHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl u3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Paznen 4. DjaeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OneKkTpu3anus Tel. OJEKTpUYECKUM 3apsia. J[Ba BuIa 3IEKTPUYECKUX 3apsIoB.
[IpoBOOHUKHN, OHUAJIEKTPUKA W MOJYNPOBOJHHUKUA. 3AaKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsaa.

B3aumopneiictBue 3apsnoB. 3akoH Kynona. TouyeyHbll »HEKTpUYECKUN  3apsii.
OnekTpuueckoe nojie. Hanmpsok€HHOCTh anekTpuyeckoro nodisi. [IpuHuun cynepno3uuun
ANEKTPUYECKUX MoJieh. JInHUKU HanpsKEHHOCTH DJIEKTPUUYECKOTO MO,

PaGora cun »snekrpocratuueckoro mnojis. lloTeHuuan. Pa3HOCTH MOTEHIMANIOB.
[IpoBOgHUKM U  JOUANEKTPUKH B  DIEKTpOCTaTHUYeCKOM moisie. Jlunpnexrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHncatop. DIeKTpOEMKOCTD IIIOCKOTO KOHJIEHCATOPa. JHEPTrus
3apsHKEHHOTO KOHJIEHCaTopa.

TexHu4yeckre yCcTpoCTBa U MPAKTUYECKOE TPUMEHEHUE: 3IIEKTPOCKOII, SJIEKTPOMETP,

AJIEKTPOCTATUYECKAs 3a111Ta, 3a3€MJICHUE AIIEKTPOIIPUOOPOB, KOHJIEHCATOD,
KOIMPOBAJIBHBIN alllapar, CTPYUHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJJIEKTPOEMKOCTH IIIOCKOIO KOHJAEHCATOpa OT IUIOIIAAM IUJIACTHH,
PACCTOSHUS MEXIAY HUMU U JUIIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 25eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJEKTPUUYECKOro TOKa. McTouHMKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 7151 y4acTka Lenu.

DIIEKTPUYECKOE CONPOTHUBJIEHUE. VY nensHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PabGora snextpudeckoro Toka. 3akoH Jxoyns—JIeHna. MoOUHOCTh 3JIEKTPUYECKOTO
TOKa.

DIIEKTPOBUKYILAsl CHUJIAa U BHYTPEHHEE COMPOTUBIICHUE MCTOYHUKA TOKA. 3aKOoH OMa
JUTSI TIOJTHOM (3aMKHYTOM ) AnekTpudeckoit uenu. Koporkoe 3aMmbikaHue.

DJIEKTPOHHAs: MNPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBoguuku. CoOCTBEHHass WM MPUMECHAash MPOBOJAMMOCTh IMOJYIPOBOJIHHUKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE MPUOOPHI.

DNEeKTpUYECKUd TOK B pacTBOpaxX M paciuiaBax 3JEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JTUCCOLMAIIMS. DIEKTPOIIHU3.

OnexkTpuyeckuid TOK B razax. CamMoOCTOSITEIbHBIM M HECAMOCTOSITEIBHBIA pa3psil.
Monuus. [1na3ma.

Texnuueckue yCTpOHWCTBA W MPAKTHUECKOE MPUMEHEHHUE: aMIEepMETP, BOJBTMETD,
peocTar, WCTOYHUKH TOKa, AJICKTPOHArPEBATEIbHBIC MPUOOPHI, JIEKTPOOCBETUTEIHHBIC
MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAKYYMHBINA AHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOTYTIPOBOTHUKOBBIN AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMPOTUBJICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOLIAIA
MONEPEYHOT0 CEYEHHUs U MaTepuaa.

CmemanHoOe COeIMHEHUE TPOBOAHUKOB.

[IpsimMoe n3mepeHune 3MEeKTPOABIKYIIEN cHilbl. KOpOTKOE 3aMbIKaHKE TralbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAIIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD JUO/A.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHune cMeaHHOro COeIMHEHUST PE3UCTOPOB.

N3Mmepenne HIIEKTPOIBMKYIEH CHJIBI KMCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTUBJICHUSI.

HaOmronenue anexTposusa.

MeknpeaMeTHbIE CBSI3H

N3yuenue xypca ¢pusuku 6a3oBoro ypoBHs B 10 Kjacce OCyHMIECTBISETCS C y4ETOM
COJIepKaTeNIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHK{, OMOJOTHUU, XMMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemuvie nowsmus, CBI3aHHBIE C U3YYECHUEM METOJIOB HAYYHOTO MO3HAHUS:
SIBJICHUE, HAYyYHBIH (pakT, TUIOTe3a, (hM3MYECKasl BEIMUYMHA, 3aKOH, TCOPHs, HAOIOACHNE,
AKCIEPUMEHT, MOAECIUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: pelieHue CHUCTEMbl YypaBHEHWH, JuHEHHas ¢QyHKUMs, napadona,
runepOona, ux rpaukd U CBOWCTBA, TPUTOHOMETpUYECKHE (DYHKIHMH: CUHYC, KOCHHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U WX MPOEKITUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonocus: MexaHnudeckoe JBM)KEHHE B KUBOW mipupone, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPTaHU3MOB (BUIbI TEIUIONEpPEaaund, TEIIOBOE pPaBHOBECHUE),
ANEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJb
BEIIIECTBA, MOJSIpHAsT Macca, TEIUIOBbIE CBOWMCTBAa TBEPABIX TN, XKUIAKOCTEW M Ta30B,
ANEKTPUYECKUE CBOKMCTBA METAJIIIOB, 3JIEKTPOJUTUYECKAs TUCCOLMALINS, TaJIbBaHUKA.



l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mnpeoOpa3oBaHHE [BIKEHUW C MCIOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, MOAMIUITHUKY, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(pakeTa, BOIOMET U APYTHE), IBUTATEIh BHYTPEHHETO CTOPAHMSI, TapoBasi TypOuHa, OITOBOM
XOJIOJUIIbHUK, KOHIUIIMOHEP, TEXHOJIOTHH TOJYYEHUsSI COBPEMEHHBIX MaTepHasioB, B TOM
YyCcJie HAHOMATEpPUAIOB, M HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIA MPUHTEP, AJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3nen 4. JineKkTpoAuHaAMHKA

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKUUS

[TocTostHHBIE MarHUTHI. B3auMoOE€CTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHOE TOJIE.
Bekrop marnutHOM wuHAYKOuMH. [IpuHIMO Cynepno3suiyMu MarHATHBIX Tosel. JIlnmHum
MarHuTHOW MHAyKIuKU. KapTuHa TUHUI MATHUTHOW WHTYKIIMH MOJISl TOCTOSIHHBIX MAarHUTOB.

MarauTHoe noJie MPOBOJHKUKA C TOKOM. KapTrHa MTMHUN MHAYKIMU MarHUTHOTO TOJIS
JUIMHHOTO IPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'0 KOJIBLIEBOIO IIPOBOIHUKA, KATYIIKU C TOKOM.
OmneiT Dpcrena. BzanmoneicTBre MpOBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOAYJb U HallpaBJICHUE.

Cuna Jlopennia, €€ MOIylb W HalpaBlI€eHUE. J[BUKEHUE 3apsyKEHHOM YacTHIlbI B
OJIHOPOJTHOM MarHuTHOM ToJie. PaGota cumnet JlopeHia.

SIBNEeHHE SIEKTPOMArHUTHOW HWHIAYKIWHU. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIHH.
DIIEKTPOABHKYIIAS CHJIA HHAYKIHWHU. 3aKOH 3JICKTPOMArHUTHOM MHAYKUUKU Dapazes.

BuxpeBoe anexktpudeckoe mosie. IIEKTPOABMKYIIAs CUJIa UHIYKIIMA B MPOBOJHHUKE,
JIBUKYIIEMCS TOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NuaykTUBHOCTD. SIBI€HNE CAMOMHAYKIUH. DJIEKTPOABMUKYIIAS CUIAa CAMOUHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE. MOCTOSIHHBIE MAarHWTHI,
AIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHUL], UHAYKIIMOHHAS
1€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MATHUTHBIM TTOJIEM.

JIuHUM UHIYKITUA MarHUTHOTO TOJIS.

B3aumozericTtere A1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

encrBue cumnbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMATrHUTHON MHIYKIIUU.

[Ipasuio Jlenua.

3aBUCHUMOCTh  BJIEKTPOJABIKYIIEH CHJIbl HUHIAYKIHUM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOT'O MOTOKA.



SIBiIeHME CAaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHne MarHuTHOTO M0JIs KaTYIIKU C TOKOM.

HccnenoBanue nercTBYs NOCTOSSHHOIO MAarHUTa Ha PaMKy C TOKOM.
Hccnenosanue sBiIeHUs JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. Kosie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUA

Koneb6arenbnast cucrema. CBOOOJIHbIE MexaHWYeckue KosieOanus. ['apMoHMUecKue
konebanus. [lepmon, wacrora, amrmumrtyna u (dasza koneOanuil. [IpyXUHHBIH MasTHHK.
MatemaTnueckuid MasTHUK. YpaBHEHHE TapMOHHYecKux Konebanmii. I[lpeBparienue
SHEPTUH MPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbupiii koHTYp. CBOOOMHBIE 3JICKTPOMATrHUTHBIE KOJCOAHWS B HACATLHOM
KOJIeOATeIbHOM KOHType. AHAJIOTus MEXAYy MEXaHMYECKUMH U 3JIEKTPOMATHUTHBIMU
koneOanusimu. @Popmyna TomcoHa. 3akOH COXpaHEHHUS DSHEPrUM B  HUJICAITBHOM
KoJ1e0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aryxaloummx KoseOaHUSX. BBIHYXIEHHbIE MEXaHHUYEeCKUe
KoJnebanus. Pezonanc. BeiHyKieHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

[Tepemennsbiii Tok. CHHYCOWIANbHBIA MNEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpanchopmarop. IlponsBoacTBo, nepesada U NOTpPeOICHUE HNEKTPUUECKON IHEPTHH.
DKOJIOTUUECKHE PUCKA TpPH IMPOU3BOACTBE 3JEKTpo3Hepruu. KynpTypa ucnosib30BaHUsS
ANEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUNW 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnegoBanne  mapameTpoB — KoJeOaTelbHOM  cCUCTEMbl  (MPYKUHHBIA — WUJIU
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxarommux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcumworpaMmbl  (3aBUCUMOCTH  CHJIBI TOKa W HANpsDKEHUS OT BPEMEHH) JUIs
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onaHc npu nocnegoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKA MHIYKTUBHOCTH
Y KOHJIEHCATOopa.

Mopenb TMHUY 3JIEKTponepe1ayn.

Vuenuueckuii skcnepumenm, nabopamopusie pabonivl

HccnegoBanue 3aBUCUMOCTH NEPHOJA MalbIX KOJIEOAHUN Tpy3a HA HUTH OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnegoBanue mnepeMEHHOT0 TOKAa B LEMU M3 MOCJIEAO0BATENBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYILIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL



MexaHnuueckue  BOJIHBI, ycioBus — pacnpoctpaHeHus.  I[lepumoa.  CkopocTh
pacnpocTpaHeHus U IiTuHa BOJIHBL. [lonepednbie U nmpoaoabHbie BOJHBI. UHTEpdepeHus u
nudpakiyis MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3 TyYEHHUSI SJIEKTPOMATrHUTHBIX BOJIH. B3anmHas
opueHTanus BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HUE, NpesioMJIeHue, nojisipu3anus, nudpaxiusi, uareppeperius. CKopocTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMAarHuTHBIX BOJIH. [ [puMeHEHNE AIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTporcTBa U MMPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTBHI,
YJIBTPAa3BYKOBasl IMArHOCTHKA B TEXHUKE U MEIULIMHE, paaap, paluolpUEMHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmtomieecs T€10 Kak UICTOUYHUK 3BYKa.

Habutoienue otpaskeHus: U NpeaoMIICHUS] MEXaHUUECKHUX BOJIH.

Habumonenue uarepdepeHnnu u 1upakiiui MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOMN
KOJIeOaHU.

HccnenoBanne CBOMCTB AIEKTPOMArHUTHBIX BOJIH:  OTPaXEHUE, TNPEIIOMIICHHUE,
noJisipu3anus, IMPpaxkuus, UHTEpPEpEeHLIHSL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonvMHENHOE pacpOCTPaHEHUE CBETA B OJHOPOAHOMN
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHHs cBeta. [locTpoeHue n300pakeHuil B MIOCKOM
3epKaie.

[Ipenomiienne cBeta. 3aKOHBl MpelOMIIEHUS cBeTa. AOCOJIIOTHBIN IOKa3aTenib
npesoMiieHus1. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroy nojJiHoro BHyTPEHHETO
OTPaKEHMUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparonye u paccerBarolue JUH3bl. ToHkas nuH3a. MOKYCHOE paCCTOSHUE U
onThuYeckass cuiga TOHKOM suH3bl. llocTpoeHne wu300pakeHUid B COOUpAIOIIUX U
paccenBarolMx JuH3ax. Dopmyiia TOHKOU JIMH3BI. Y BEJITUYCHUE, 1aBAEMOE JINH30M.

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBass ontuka. Mutepdepenunss cBera. KorepeHTHble HCTOYHUKHU. Y CIOBUS
HAOJIIOJICHUSI MaKCUMYMOB M MHMHHUMYMOB B HWHTEp(EPEHIIMOHHON KapTUHE OT JBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmus ceera. JudpakumoHHas pemérka. YcCIOBHE HAONIOACHUS TJIABHBIX
MaKCHUMYMOB TP Ma/IeHUU MOHOXPOMATUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.



ITonspusanus ceera.

TexHuueckue ycTpoHCTBa M MpaKTUYECKOE NMPUMEHEHHE: OYKH, JIyma, oTroamnmnapar,
NPOEKIIMOHHBIN amnmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs OMNTHKA, JAU(PpPAKIUOHHAS
pemeTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsiMmonuHEeHOE pacrpocTpaHeHre, OTPAKEHUE U MpesioMyieHue cBeta. OnTudeckue
IPUOOPHI.

[TonHoe BHyTpeHHEE oTpakeHne. Mojienb CBeTOBOIA.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIIA.

HaGmonenue nntepdepeHnu ceera.

Ha6nronenue nudpaxiuu ceera.

Ha6nronenue nucnepcnu cBera.

[ToyueHune cekTpa ¢ HOMOIIbIO PU3MBI.

[TosryueHune cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEIIETKY.

Habinronenue nossipyusanuu cBera.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenue nokaszaresns IpeJoMIICHUs CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3aX.

Habtonenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHHAJIBHON TEOPHUH OTHOCUTEJILHOCTH
['paHunIBl NPUMEHNMOCTH KIAaCCUYECKOU MeXaHUKH. [locTynaTel criennanibHON TeOpun
OTHOCHUTENBHOCTH: HWHBApPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BAaKyyMe, IPUHLHAII
OTHOCHUTENBHOCTH DWHILTEWHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKPAILLICHUE JJINHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®otonsl. @opmyna I[lnanka cBa3u sHEpruu (POTOHA C €r0 YaCTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie U wuccienoBanue ¢ororddexra. Onwbitel A. I'. CroneroBa. 3aKoHBI
dbotoapdexra. VYpaBuenue OinHmTerHa s doTodddekra. «KpacHas rpaHuIIa»
dhororddexra.

JlaBnenue cBera. OnewiTel I1. H. JIcGenena.

XHUMHUYECKOE JICCTBHE CBETA.

TexHuyeckre yCTpONCTBA U MpaKTHUECKOE MpUMeHeHue: GpoTornemMeHT, (OToAaTIHK,
COJIHEUHasi baTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®o1o3((PexT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo GpoTodddekra.

Ceeroauon.



Conneuynas Oarapes.
Tema 2. Cmpoenue amoma
Mopnenb atoma Tomcona. OnbiTel Pesepdopaa nmo paccessHuto o -uactuil. [lnanerapuas
mozenb atoma. [loctynarel bopa. M3nydenue u nornomieHue GpOTOHOB MPH MEPEX0/I€ aToMa
C OJHOTO YPOBHS DHEPTHM Ha Apyrou. Bunpl cnektpoB. CHEKTp YpOBHEN SHEPrUU aToMa
BOJOpOAA.
BonnHoBebie cBoiicTBa yacTull. Bonnsl ae bpoina. KopnyckyIspHO-BOIHOBOM JTyaau3M.
CHOHTaHHOE U BBIHYXJICHHOE U3IIyYCHHE.
TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHME: CHEKTPAJIBbHBIM aHAIN3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pesepdopra.
Onpenenenre JJIMHBI BOJIHBI J1a3epa.
Hab6utoieHue nnHeRvaThIX CIEKTPOB U3JIyUEHUS.
Jlazep.
Vyenuueckuii sxcnepumenm, nabopamopmsie pabomol
Hab6nronenue nuHeiyaToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCIEpPUMEHTBI,  JOKa3bIBAIOIIHME  CIOXKHOCTh  CTpOECHHsT  sapa.  OTKphITHE
panuoaktuBHOCTH. OmnbiTel Pesepdopna mo ompeaeneHuro cocraBa paguoaKTUBHOTO
u3nyuenus. CpoiicTBa anbda-, 0era-, raMma-u3iayyeHus. BiusHue paguoakTUBHOCTH Ha
’KUBBIC OPTaHU3MBI.
OTtkpeITHE TTPOTOHA M HeWTpoHa. HykinonHas mozens siapa I'eiizenOepra—lBaHeHKo.
3apsn aapa. MaccoBoe uncio aapa. M30Tornsl.
Anb(a-pacnaa. DNEKTPOHHBIH W TO3UTPOHHBINM Oeta-pacnan. ['amma-uznmyudeHue.
3aKOH paJuOaKTUBHOTO pacraja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
SnepHble peakunu. JleneHre u CUHTES sI€Ep.
SAnepubrit peakrop. TepmosepHsiii cunTe3. [IpoGnembl M MEPCHEKTUBHI SACPHOMN
HHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHON SHEPTETHUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.
TexHuyeckue yCcTpoucTBa U MPAKTUUECKOE PUMEHEHNE: TO3UMETP, KaMepa BuibcoHa,
AJIepHBINA peakTop, aroMHas bomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOUIUX YACTHII.
Yuenuueckuii skcnepumenm, n1abopamopsie pabomuwl
HccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Ortanbl pa3BUTHUS acTpoHOMHH. [IpHKiIagHOE W MHUPOBO33PEHUYECKOE 3HAUYEHUE
aCTPOHOMMUH.

Bup 3B€3qHoro HeOa. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHHE.



ConnHeuHas cucrema.

Connue. ConmHeuHast akTUBHOCTh. McTtounuk sHeprum ConHua u 3BE31A. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKU. J[MarpamMma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTB». 3BE3JIBI
[JIABHOM TOCJIEA0BATENBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTBY» JIsI 3BE3[ TNIABHOM
NOCJEN0BAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBIE MPEICTABICHUS O
IPOUCXOXKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Muieunsiii Iyt — Hama [Manaktuka. [lonoxxenue u aemxeHue ComnHia B ['amakTuke.
Tunel ranaktuk. PaguoranakTuku v kBa3zapbl. YEpHBIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa606ma. Pazoeranue ramaktuk. Teopus
bosproro B3peiBa. PenukToBOE M3IIydeHUE.

MacmrabHas ctpyktrypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M € HUCIIOJIb30BAHUEM  KOMITHIOTEPHBIX
MPWIOKEHUN [IJIST ONpPENeNICHUs TOJOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE c03Be311s1 CeBEpHOTO NOJIyIIapUs U IPKHUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maromniee MOBTOPEHUE

Ponp ¢usuku um acTpoHOMHUHM B SKOHOMHUYECKOHM, TEXHOJOTUYECKOW, COIMATIBLHOU U
ATUYECKON cepax MesaTeTbHOCTH 4YeJIOBEKa, POJib U MECTO (PU3UKH U aCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOW KapTUHE MHpa, poib (PU3NYECKOH Teopuu B (POPMUPOBAHUU
MPEACTABICHUIN O PU3NYECKON KapTHHE MUPA, MECTO (PU3HUECKOU KapTHUHBI MUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUIN O IPUPOIE.

MexnpeaMeTHbIe CBA3M

N3yuenue xypca ¢usuku 6a30Boro ypoBHs B 11 kjacce ocyliecTBIsSeTCsl ¢ y4ETOM
COJICPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€d C KypcamMu MaTeMaTHUKH, OUOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemuule nonamusi, CBI3aHHbIE ¢ U3yUYEHUEM METOOB HAyYHOT'O MMO3HAHUS:
SIBJICHUE, HAYyYHBINH (pakT, TUIOTe3a, (hM3MYECKasl BEIMYMHA, 3aKOH, TCOPHs, HAOIOACHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl YpPaBHEHHM, TPUTOHOMETpUYECKHE (YHKIIUH:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO, BEKTOPHI
U UX MPOEKIMU HA OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX
(yHKIUMH, TpU3HAKU MMOJ00US TPEYTOJbHUKOB, OMPECJICHUE IOMaAN MIOCKUX (UTYyp U
o0BbEMa Te.

buonocus: snexrpuyeckue sIBICHUS B )KMBOW MPUPOJE, KOJieOaTEIbHbIE JBHXKCHUS B
KUBOU MPUPOJIE, ONTHUUYECKUE SBJICHUS B )KUBOU MPUPOJIE, ACHCTBUE paJvalliy Ha >KUBBIC
OpraHU3MBbl.

Xumus: CTpOCHHE AaTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEll,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUIECKON PEeETKU, CIEKTPATbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TTOTFOCA 3€MJTH, 3aJI€KU MATHUTHBIX Py, HOTOChEMKA 36MHOM
ITOBEPXHOCTH, MPEJICKA3aHUE 3€MIICTPSICEHU .



Texnonocusi:  JMHAM  BJEKTpoONepenady, T[EHEpaTop  MEpPEeMEHHOro  TOKa,
AJIEKTPOJIBUTATENb, MHAYKIIMOHHAS Te4Yb, pajap, paguoNpuEMHUK, TEJIEBU30p, aHTECHHA,
tenedoH, CBYU-nieub, MpoeKIIMOHHBIN arapaT, BOJIOKOHHAsI ONTHKA, COJTHEYHAas OaTtapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHMUAA

OcBoenue yueOHoro npeaMera «Pu3nka» Ha YpOBHE CpeIHEro oOILIero oopa3zoBaHUs
(0a30BBIA  ypOBEHb) JIOJKHO OOECTEUUTh JOCTHXKEHHE CIEAYIONIMX JIMYHOCTHBIX,
MeTaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHUS Y4eOHOro npeamMera « Pu3nkay AOJKHBI OTPaXKaTh
TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS  CPOPMUPOBAHHOM
BHYTPEHHEH TMO3UIMEH JHMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIuM, MO3UTUBHBIX
BHYTPEHHUX YOEXKJIECHUM, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTAM POCCUHCKOTO
00111eCTBa, PaCIIMPEHUE KUZHEHHOTO OIBITA U ONbITa ACATEILHOCTH B MPOLIECCE peaTU3alun
OCHOBHBIX HalpaBJCHUN BOCTIUTATEILHOM JAEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh TpaXAAHCKOW TMO3UIMKM OOYyYalomIerocs Kak akTHUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOT0O OOLIECTBA;

MPUHATHE TPAJUIUOHHBIX O0IIEYETOBEUECKUX TYMAHUCTUYECKUX U JEMOKPATHUYECKHUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBLHOCTh B MHTEpPECaX I'Pa)KJaHCKOIro OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBUHM C HX
GYyHKUIUSIMHY 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCITIMTAHMA:

c(OPMHPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UIAEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM POCCHUMCKUX
YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B IEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas O3CTETUKY HAay4YHOTO TBOPYECTBA,
mpuUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCIIMTAHUSI:

UHTEpeC K pa3audyHbIiM cdepam MpodecCHOHANBHON JeATeIbHOCTH, B TOM 4YHUCJIE
CBSI3aHHBIM C (PUBMKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymien
npodecCur U peasin30BbIBATH COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO U cCaMOOOpa30BaHHUIO B 001acTH (DU3UKH Ha
MPOTSIKEHUU BCEU KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:



Cc(OPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TJIOOAIBHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIEM;

IUIAHUPOBAHKUE U OCYILECTBJICHUE EHCTBUM B OKPYKAIOIIECH Cpelic Ha OCHOBE 3HAHUS
1[eJI€M YCTOMYMBOTO pPa3BUTHUS YEIIOBEUECTBA;

paclIMpEHHE OIbITa JCATEIBHOCTH 3KOJIOTMYECKOW HAlpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HaHUH 10 (pU3HKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHHSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHUs HU3NUECKON HAYKU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIBHOCTH, IOTOBHOCTb B IIPOLIECCE H3YYCHHS
(U3HUKH OCYIIECTBIISATH MPOCKTHYIO U UCCIIEI0BATENbCKYIO ACSITENbHOCTh MHANBHUIYAIbHO U B
rpyIIe.

METAINIPEAMETHBIE PE3YJ/IBTATDI

ITo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble jioruvyeckue geiicTBus:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh U aKTyaJIU3UpPOBaATh MpOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENIATH LENIN AeATEIbHOCTH, 3a/1aBaTh apaMETPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYMsSI B paccMaTpUBAEMBIX (PU3UUECKHUX
SBJICHUSIX;

pa3zpabarbiBaTh IJIaH pEHICHUs MpoOJieMbl ¢ Yy4Y€TOM aHaliM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJITATOB LEISM,
OLICHUBATh PUCKHU MOCIIEICTBUN J€ATETbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATh pPab0Ty B YCIOBHUSX pPEAIbHOr0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPU PELICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBaTelbcKue 1eiiCTBUS:

BJIa/I€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOAAMU (pU3MUECKOn
HaYKH;

BJIa/I€Th HaBbIKAMHU yue€OHO-UCCIIEI0BATENILCKON U POEKTHOM JIEATENBHOCTH B 00JIaCcTH
($uU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJOB PELICHMS
3a/1a4 (PU3NYECKOTO COIePIKAHUS, TPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHUS;

BJIAJETh BUAAMH JIEATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHMS, €r0 MHTEPHPETALNH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsiX, B TOM YHCIE MpU
CO3JJaHUU YYEOHBIX TPOEKTOB B 001aCTH (PU3UKHU;

BBISIBJIAITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyalM3UWpOBaTh 3ajady, BBIIBUIATb
runoTe3y €€ pemieHusl, HaXOAUTh apryMEHThI JUIsl J0Ka3aTelIbCTBA CBOUX YTBEPXKIACHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHMUS;

aHAJIM3UPOBaTh TOJIyYCHHBIE B XOJ€ PEIICHHsS 3aJladyd Pe3yJIbTaTbl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCJIOBHSIX;



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33a/1auyl B 00Pa30BATEIHHON JEATEILHOCTH, B
TOM 4YHCIIE TIPU U3yYEeHUU (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS IO (PU3UKE B MPAKTUYECKYIO 00JIACTh KUZHEEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, NPEIaraTh OpUruHAIbHBIEC MOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33a/1a4H, JAOMYCKAIOIINUE aJbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nndopmanmeii:

BJIa/IETh HABBIKAMH MOJTy4EHUsI HHPOPMAINH (PU3HUUECKOTO COACPIKAHUS U3 UCTOUHUKOB
pa3HBIX THUIOB, CaMOCTOSTEIBHO OCYIIECTBISATH IOUCK, AaHalW3, CUCTEMATH3AIUI0 U
UHTEPIIPETALNIO HH()OPMALIUY PA3TUYHBIX BUAOB U (OPM IPEICTABICHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh CpencTBa HMH(DOPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pelIeHN KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIlMOHHBIX 33Jlady C COOJI0JCHUEM
TpeOOBaHUI ’PrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, pECypCcOoCOepeKeHNs, TPAaBOBBIX
U 3TUYECKUX HOPM, HOpM UH(POPMALIMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COACpkKaHUs B pa3IMYHbIX (QopMmaTax € Y4ETOM
Ha3HaueHUs WHPOpPMAIIMM U I1EJIEBOM ayIuTOpuH, BBIOMpas ONTUMAJIbHYIO (opmy
MPE/ICTABIICHUS U BU3yaJIU3alUu.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYILECTBJISITH OOIIIEHUE HA YpOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTyallui U CMSITYaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIAaraThb CBOKO TOYKY 3PEHMUSI C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHHON U MHAUBUAYaIbHON PaOOTHI;

BBIOMpATh TEMAaTUKYy U METOJIbl COBMECTHBIX IEUCTBUN C YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEMN KaXKJ0TO YJIECHA KOJUIEKTUBA;

MIPUHUMATh 1€JIM COBMECTHOM JICSTECIIbHOCTH, OPraHW30BBIBATH U KOOPJAMHUPOBATH
JIEUCTBUS MO €€ JOCTHKCHHUIO: COCTABIISITh IUIAH JCUCTBUH, PACHPENCIISTh POJIA C YUETOM
MHEHHMI y4aCTHUKOB, 00CYXJIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAa U Ka)KJIOTO YYaCTHHKA KOMaH/ bl B OOIIMI pe3yIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTb HOBbIE MTPOEKTHI, OLIEHUBATH HUJIEU C MO3UIIUM HOBU3HBI, OPUTHHAIIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh TTO3UTUBHOE CTPATETMUECKOE ITOBEJACHUE B PA3JIUYHBIX CUTYyalUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIbHYIO ACATEILHOCTh B 00JaCTU (PU3UKUA U
aACTPOHOMMH, BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3aa4H;



CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX M Kaue€CTBEHHBIX 3ajay, IjiaH
BBITIOJIHEHUS TPAKTUYECKOM paboThl C YUETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsTh paMKH Yy4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
peEllIeHuE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO DPYIUIIMU B 00JacTH (DU3UKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallMsSM, BHOCUTb KOPPEKTUBBI B JACATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIAJICTh HAaBBIKAMHU [1O3HABATEIbHONW pe(dieKcur Kak OCO3HAHUS COBEPIIAEMBIX
JEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCITIOJIB30BaTh PUEMBI pedIeKCHUU TS OLIEHKH CUTYalluU, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEIICHUS IO UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€E PE3yJIbTATOB JACATEIbHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTATOB JACATEIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B nporniecce 10CTHKEHMS JIMUHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBI 1O (PU3UKE
JUIL  YPOBHS CpeAHEro oO0Imero oOpa3oBaHUs Yy OOYYaIOIIMXCS COBEPIICHCTBYETCA
AMOIIMOHAIIbHBIN UHTEIJIEKT, IPEANoaaralomuil copMupoBaHHOCTb:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CIOCOOHOCTh IOHUMATh CBOE HSMOLIMOHAIBHOE
COCTOSTHUE, BUJETh HANpPaBJICHUS PA3BUTHS COOCTBEHHOW ASMOIMOHAILHON cdepbl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpPETYJUPOBAHUsI,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb, ~ YMEHHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEIECHME, CIIOCOOHOCTH aJalTUPOBATHCS K 3IMOILMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAlLIUM, BKJIIOUYAIONIEH CTPEMJIEHUE K JOCTUKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHE JIECTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEM;

OMIIATUH, BKIIIOYAIOINIEH CIOCOOHOCTh MOHUMATh dMOIIMOHAIBLHOE COCTOSHUE JIPYTHUX,
YUYUTBIBATh €ro TMpPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO H
CONEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpAWBATh OTHOIIEHUS C
JPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K konity 00yuyenust B 10 kjacce mpeiMeTHbIEC PE3YJIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:



JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMHUPOBAHUH COBPEMEHHON
HAy4YHOH KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKU U TEXHOJIOTHH, B IPAKTUYECKOM
NEATEIBbHOCTH JIIOJEH;

YUUTBIBaTh TPaHUIBl IPUMEHEHUS M3YUYEHHBIX (PU3MUYECKUX MOJENEH: MaTephalibHas
TOUYKA, MHEpLUAJIbHAs CUCTEMA OTCUYETA, aDCOJIIOTHO TBEPAOE TEJO, UJICANbHBIN ra3, MOAEIN
CTPOEHHS I'a30B, )KUIKOCTEH U TBEPABIX TEJI, TOUCUHBIN dJIEKTPUUECCKUN 3apsii IPA PELICHUU
duznueckux 3aaay;

pacmo3HaBaTh (U3NYECKUE SBICHUS (IIPOIECCHl) U OOBSICHITh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHMS BELIECTBA M AIIEKTPOAUHAMUKH:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHOE IBHKEHHE, CBOOOJHOE IaJIEeHUE Tel,
JIBUKCHHE TIO OKPYXHOCTH, WHEpIHs, B3auMojeicTBue Ten, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TN, M3MEHEHHE 00bEMaA Tell MPU HarpEeBaHUU
(OXJNaxXaeHuu), TEIUIOBOE  pPABHOBECHE,  HCIAPEHWE, KOHAEHCAuus, IUIaBJICHUE,
KpUCTAJUIM3alusl, KUIIEHUE, BIIAXXHOCTh BO3]lyXa, MOBBILIECHUE [ABJICHUS TIa3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXK/LY ITapaMeTpaMH COCTOSIHHS T'a3a B U30IPOLIECCaX,
AIIEKTPU3aLUs TEJ, B3aUMOJECHCTBUE 3aps/I0B;

OIKCHIBaTh MEXAHUYECKOE JBUKEHHE, UCIOJIb3YS (PU3NUECKUE BEIMUUHBI: KOOPAUHATA,
IIyTh, IEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, Macca TEJA, CUJIA, UMITYJIbC TEJNA, KHHETUYECKAs
SHEprus, MOTEHIMAIbHAS PHEPIUs, MeXaHuuyeckas paboTa, MEXaHMYECKas MOIIHOCTb; MPHU
ONMCAaHWU NPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCHOJIb3YEMbIX BEJIMYMH, HX
0003HAUEHUA W €JMHMIIBI, HAaXOAUTh (OPMYIbI, CBS3BIBAIOLIME JAaHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTMMH BEIMYUHAMY;

ONKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
(du3nuecKkue BEIWYMHBL: JAaBJICHUE ras3a, TEMIIepaTypa, CPEIHss KUHETUYeCcKas SHEprus
Xa0THYECKOTO JIBMXKCHHUSI MOJIEKYJI, CPEAHEKBAJIpaTUUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEPTHsl, paboTa ra3a, KoaQQUIIMEHT N0JI€3HOr0 AEUCTBUS TEMJIOBOTO
JBUTATENS; NPU ONHCAHUM TPaBUIBHO TPAKTOBATHh (DU3MUECKUA CMBICI HCHOJb3YEMbIX
BEJIMYMH, MX OO0O3HAUYEHHS M EIUHUIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMU BEIUUHUHAM;

ONMCHIBATH W3YUYEHHBIE JEKTPUUECKHE CBOMCTBA BELIECTBA U JIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTIONB3Ys (PU3UUECKUE BEIMYMHBIL: JIEKTPUUECKUN 3apsijl, SIEKTPUUECKOE 01,
HaIPSOKEHHOCTh MOJIS, MOTEHIMAJ, Pa3HOCTh IMOTEHUMAJIOB; NPU ONMCAHUM IPABUIBHO
TPAKTOBAaTh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYMH, MX OOO3HAYEHHS] U EIUHUIIbI;
yKa3blBaTh (OPMyJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIMYHMHY C APYTrUMU
BEJMYMHAMU;

aHANM3UPOBaTh (PU3UUECKUE MPOLECCHl U SBJICHHUS, UCMONb3Ysl (PU3NUECKHE 3aKOHbI U
NPUHIUIBL: 3aKOH BecemupHoro Tsarotenus, |, Il u |1l 3akonsl HeloTOHA, 3aK0H coxpaHeHUs
MEXaHUYECKON SHEpPruM, 3aKOH COXPaHEHUs HMIYJbCa, MPUHIMI CYNEPHO3ULUU CHUJI,
NPUHIMI PABHOIpPAaBUs HWHEPLHMAIBHBIX CHUCTEM OTCUETa, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHUI0 CTPOEHUS BELIECTBA, Ia30BbI€ 3aKOHBI, CBSA3b CPEAHEH KWHETUYECKOW 3HEPTUU
TEMJIOBOTO  JABWKEHHUS MOJIGKYJ C aOCOJIOTHOM  TemmepaTypoil, TepBbIA 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHMs 3JIEKTPHUUYECKOro 3apsiaa, 3akoH Kynona, mpu 3Tom



pa3nnuaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BHIPAKEHHUE U YCIOBUS
(rpaHuIibl, 006J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIIMIIBI JEHCTBUSA MAIUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOIO UCIIOIb30BaHUS B IOBCEIHEBHON KU3HH;

BBITIOJIHATDh DKCIEPUMEHTHI MO MCCIEAOBAHUIO (PU3MUYECKHUX SIBICHHM M MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEPEHHM, TpH HATOM (HOPMYIUPOBAThH
npoOriemy/3ajadyy M THUIOTE3y Y4yeOHOro »HKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
PEI0AKEHHOTO 000pyA0BaHNs, IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBL;

OCYILIECTBISATh NPSIMbIE M KOCBEHHBIC M3MEPEHHUS (PU3NYECKUX BEIWYUH, MPH ITOM
BBIOMPATh ONTUMAJIbHBIA CIIOCOO M3MEPEHMSI M HCIOJIb30BATh W3BECTHBIE METOJbI OLEHKH
IOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3HUECKUMU BEIUYMHAMU C HCIOJIb30BAHHUEM
OpSIMBIX U3MEpPEHUM, MPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PHUKCHUPOBATH pPE3ybTAThI
NOJy4YE€HHOW 3aBUCUMOCTH (DU3HUYECKUX BEJTMYMH B BUJI€ TAOIHI] U IPa(QUKOB, A€JIaTh BHIBOBI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

co0ro1aTh MpaBuja OE30MaCHOTO TpyAa NpU MPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W IMPOEKTHOM JAESTEIBHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JAOOPAaTOPHOI0 000PYy10BaHUS;

pemarh pacy€THbIE 3aJa4d C SBHO 33JaHHOM (PU3MYECKONH MOJEINbI0, HCHOIb3Ys
¢usznyeckue 3aKOHbl M NPUHLHUIIBIL, HAa OCHOBE aHalu3a YCJIOBHUS 3aJaud BbIOUpATh
(U3UYECKYIO MOJIEND, BBIACIATh (PU3HMUECKUE BEIMYMHBI U (DOPMYIIbI, HEOOXOUMBIE TS €€
pelieHus:, MPOBOJIUTh PACUETHI U OLIEHUBATH PEAJIbHOCTD IMOJTYYEHHOTO 3HAUCHUS (PU3NYECKOn
BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIEC 3a/1a4i: BBICTPAUBATH JIOTHUECKH HEMPOTUBOPEUMBYIO LIETIOUKY
paccyXIeHul ¢ ONOPO Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NYECKUE SABICHUS;

UCIIOJI30BaTh TNPHU PEHICHUH YYEeOHbIX 3a7a4y COBPEMEHHbIE HH()OpPMALMOHHBIE
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALIMN U MPEACTAaBICHUS yueOHOU 1
HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYSHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIYYaeMYIO HH(OPMALIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3UKE B TOBCEJHEBHOW JKHU3HM IS
oOecrnieueHns 0€30MaCHOCTU MPH OOpAIEHUH C MPUOOpaMHU U TEXHUYECKUMH YCTPONUCTBaMU,
JUTSL COXpPAHEHUS 3J0POBbs U COOJIIOIEHHSI HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKpYKatoLEen
cpene;

paboTaTth B TpYIIE C BHIMOJHEHUEM PA3JIMYHBIX COIMAIBbHBIX POJIEH, MIaHUPOBAThH
paboTy TpynIbl, PalMOHAIBHO paclpeeisaTh 00A3aHHOCTH U MJIAHUPOBATH JIEATEILHOCTh B
HECTaHJApTHBIX CUTYallMsX, aJIeKBATHO OIIECHUBAThH BKJIA/J KaXX/10r0 U3 YYACTHUKOB IPYIIIbI B
pelIeHne paccMaTpruBaeMon MpoOIeMBl.

K koH1y o0y4yenus B 11 kJacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUM:



JEMOHCTPUPOBATH HA MPUMEPaAX POJIb M MECTO (PU3UKHU B (POPMUPOBAHUHU COBPEMEHHOM
HAy4YHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U TEXHOJIOTUM, B MPAKTUYECKON
NEeSATEIbHOCTH JIIOJIEH, 1IEJIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS M3YYCHHBIX (PU3NYECKUX MOJENEH: TOYEUHBIH
IEKTPUUECKUI 3apsf, Jyd CBETa, TOYCUHBIH HCTOYHMK CBETAa, sIepHAs MOJENb aToMma,
HYKJIOHHAsI MOJIEIb aTOMHOTO s/Ipa MpHU pelieHnH PU3NYECKUX 3aj1ay;

pacrno3HaBath (pU3NYECKUe sIBICHUS (ITpolecchl) U OOBACHATh UX HA OCHOBE 3aKOHOB
ICKTPOJUHAMUKN W KBAaHTOBOW (DM3WKH: DIEKTPUYECKAs MPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOC JCHCTBUS TOKA, B3aWMOJECHCTBUEC MAarHUTOB,
JIEKTPOMArHUTHAS WHIYKIWSA, JCHCTBHE MArHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM U
JMBIDKYIIAACS ~ 3apsil, JJICKTPOMAarHWUTHBIE KOJ€OaHWS ¥ BOJIHBI, MPSMOJMHEHHOE
pacmpocTpaHeHHE CBeTa, OTpaXeHHe, NpeloMiieHHue, UHTepdepeHius, AUPPaKIusI u
TOJIIPU3AIIHS CBETa, TUCTIEPCHUs CBETA, (hoTodmekTprudeckuii 3G dekT (pororddexr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYATOro CIIEKTpa aroMa BOJOpOjAa, €CTECTBEHHas U
HCKYCCTBEHHAS paJIMOaKTUBHOCTB;

OIMKCHIBATh U3YYCHHBIC CBOICTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIC, ONITUYECKUE,
JIEKTPUUECKYIO TMPOBOAMMOCTh PA3JIMYHBIX CPEl) U DIIEKTPOMArHUTHBIC — SBJICHHUS
(mporecchl), MCMONB3Ys (U3MUECKHE BEIWYUHBI: JJICKTPUUYECKUN 3apsii, CHiia TOKa,
IIEKTPUUECKOE HAMNpPsDKCHHUE, AJIEKTPUUECKOE COMPOTUBJICHUE, PA3HOCTh IOTEHIIMAJIOB,
AJIEKTPOJBIIKYINAS CHJIa, paboTa TOKA, MHIAYKIMS MArHUTHOTO TOJIsI, cujia AMIiepa, cuja
JlopeHtia, ”HAYKTUBHOCTh KaTYIIKH, YHEPTUS SJICKTPUICCKOTO ¥ MArHUTHOTO TIOJICH, TIEPHO/T
M 4YacToTa KoJeOaHWil B KoJeOaTeJIbHOM KOHTYpe, 3apA]l W cuia TOoKa B IIpolecce
TapMOHUYECKHUX JJICKTPOMArHUTHBIX KoJIeOaHUH, POKYCHOE pacCTOSHUE M ONTHYECKAas CUila
JIMH3BI, TIPA ONMMCAHUH MPABWIIBHO TPAKTOBATh (PHM3WUECKUIA CMBICI UCIIOJIB3yEMBIX BEITUUMH,
uX 00O3HAUEHUS W CIUHHUIIBI, YKa3bIBaTh (POPMYIBI, CBSI3BIBAIONINEG JAHHYIO (DH3UUYECKYIO
BEJTUYMHY C APYTHMH BEITHYNHAMH,

OMKCHIBATh M3yUYCHHBIE KBAHTOBBIC SIBIICHWUS W TPOLIECCHI, HCHONB3Yys (u3nyeckue
BEJTUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTa CBETA, DHEPTHUA U
UMITYJIbC (POTOHA, TIEPHOJ TOJIypaclaaa, SHEPTrHsl CBA3M aTOMHBIX Sep, MPU OMHUCAHHUH
MPaBUJIBLHO TPAKTOBATh (DU3UYECKUN CMBICI HCIIOIB3YEMBIX BEIMYMH, UX OOO3HAYCHUS U
CMHHUIIBI, YKA3bIBATh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3UUYECKYIO BETUUUHY C IPYTUMU
BEJTMYMHAMU, BBIUMCIISATh 3HAUCHUE (PU3NYECKON BETUUHHBL;

aHATM3UPOBaTh (HU3UUECKUE MPOIIECCHI U SBICHUS, UCTIONIL3Ysl (PU3NYECKUE 3aKOHBI U
NpUHLUINBL: 3aKOH Owma, 3aKOHBI TOCJIEIOBATEIHLHOTO U TMAapajuIeIbHOTO COEAMHEHUS
MPOBOJIHUKOB, 3akoH JDxkoynsa—JIeHna, 3aKOoH 3JIEKTPOMArHUTHOM WHAYKIHUH, 3aKOH
PSMOJIMHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TIPEITOMIICHHSI
CBETa, ypaBHeHUE OMWHINTEeWHA 1 (PoTtoddderra, 3aKOH COXpaHEHHUS DHEPTUM, 3aKOH
COXpAaHEHUS UMITYJIbCA, 3aKOH COXPAHECHMS DJJICKTPUUYECKOrO 3apsija, 3aKOH COXpaHEHUs
MacCOBOT0 4HCIa, MOCTyJaThl bopa, 3akOH pagnoakTUBHOIO paciaja, MpU 3TOM pa3inydaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BRIPAKEHUE W YCIIOBUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTIPEJIENISITh HAMPaBIEHNE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISI TPOBOJTHUKA C TOKOM,
cuibl AMriepa u cuitbl JIopeHia;



CTPOUTD U OMUCHIBATh U300paKEHUE, CO3/]aBAEMOE TIIOCKUM 3€pKajioM, TOHKOM JINH30M;

BBITIOJIHATh DKCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3MUYECKHUX SIBICHHM M MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPAMBIX W KOCBEHHBIX M3MEpEHUH: mnpu IToM GOPMYIUPOBATH
npoOiemy/3ajadyy M THUIIOTE3y Y4yeOHOTrO SKCIEpUMEHTa, COoOMpaTh YCTAHOBKY W3
MPEAJI0KEHHOT0 000PYI0BaHUS, IPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYUIIECTBJIATh MPSIMbIE M KOCBEHHBIE U3MEpPEHUS (PU3MUECKUX BEIUYUH, TPU ITOM
BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHMS] M UCTOJIb30BAaTh M3BECTHBIE METOJbI OLEHKU
IOTPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIIOJIB30BAHUEM MPSMBIX
U3MEPEHHI: PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3YNbTAThI MOTYYCHHON
3aBUCHUMOCTH (PU3MYECKUX BEJIUYMH B BHAE TaOIUIl U TpaduKOB, AeNaTh BBIBOIBI IO
pe3yJbTaTaM HCCIIEOBAHUS;

co0oaTh mpaBuja OE30MacCHOTO TPyAa NpU MPOBEACHUU HCCIEAOBAHUN B paMKax
y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOW U IMPOEKTHOM JAESTEIBHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPaTOPHOTr0 000y 10BaHUS;

pemath pacy€THbIE 3aJayd C SBHO 33JaHHOM (PU3MYECKONW MOJEINbI0, HCIOIb3Ys
dbu3nueckue 3aKOHbI W TPUHIMIBI, HAa OCHOBE aHalM3a YCJIOBUS 3aJaud BbIOMpATH
($u3NYECKYI0 MOJIEINb, BBIICIATh (PU3NUECKHE BETUUUHBI U (GOPMYJIbl, HEOOXOAUMBIE IS €€
pelIeHNUs, TPOBOJUTH PACUETHI U OLICHUBATDH PEATbHOCTh ITOJIyY€HHOTO 3HAUEHUS (PU3NYECKOM
BEJINYMHBIL;

pemaTh Ka4eCTBEHHBIEC 3a/1a4i: BBICTPAUBATH JIOTHUECKH HEMPOTUBOPEUMBYIO LIETIOUKY
paccyXJeHu ¢ ONOPO Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NUYECKUE SIBJICHHUS;

UCIIOJI30BaTh TMPH PEHICHHH YYEOHBIX 3a7a4 COBPEMEHHbIE HH()OPMaALMOHHBIE
TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMU U MPEACTABICHUS YUYEOHOU U
HAyYHO-TIOMYJISIPHOW MH(OpPMALMU, MOJIYYEHHOU M3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBaTh MOJYyYaEMYI0 HH(POpMaLHIO;

OOBSCHATh TPHUHIMIBI JCUCTBUS MAaIllMH, MPUOOPOB W TEXHUYECKUX YCTPOMCTB,
pasauyaTh yCIOBHS X O€30MaCHOTO HCIOIb30BAHMS B IOBCEAHEBHON KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3MKE B TOBCEIHEBHOM JKHU3HHM IS
oOecrnieueHns 0€30MaCHOCTU MPHU OOpAILEHUH C TPUOOpPaMHU U TEXHUYECKUMH YCTPOUCTBAMH,
JUISL COXPaHEHMsI 310pOBbs U COOIIOACHUSI HOPM SKOJIOTMYECKOTO MOBEICHUS B OKPY KatoIeH
cpene;

paboTaTh B TpYIE C BBIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy TpyHIbl, PalMOHAILHO PACTIPEAENITh 00S3aHHOCTU U TUIAHUPOBATH JIEATEIBLHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aIeKBATHO OIIECHUBATh BKJIAJ KaXX/I0r0 U3 YYACTHUKOB IPYIIIbI B
pelIeHne paccMaTpruBaeMon MpoOIeMBl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 06pazoBaTebHbIE
padoThI padoThI pecypesl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
11 ®u3KKa ¥ METOIbl HAYYHOT'O ITIO3HAHHUS 2 bubmnorexa LIOK
' https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaruia > https://m.edsoo0.ru/7f41bf72
bu6nmoreka [JOK
22 JluHamika ! https://m.edsoo0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no pazneny 18
Pa3znea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edso0o.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' ®Pa30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznea 4. JIEKTPOIMHAMUKA
4.1 DIIeKTpOCTaTUKA 10 1 bubmorexa LIOK

https://m.edsoo.ru/7f41bf72
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[TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B

bubmuorexa [JOK

4.2 pa3JIMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
Pa3nen 5. O6o0maromee noBTOpeHue 2
Hroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KITIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe Hpgucnmecxne 06PA30BATETbHBIE
padoThI padoThI pecypesI
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHYKIAS https://m.edsoo.ru/7f41c97¢c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YeCcKHue U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkue U dJIEKTPOMarHUTHBIC 5 1 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrura 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIEIIMAIBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpocnue aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 buGmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 Egggﬁ;ﬁ;&gﬁﬁf 11c97c
Hroro no pazneny 7
Pa3nesn 6. OBOBIIAIOIHIEE IOBTOPEHHUE

6.1 O6o06maro1iee NTOBTOPEHHE 7 Eggg}j&fiﬁgﬁﬁf 11c97c
Hroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
wn Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘lGCKI/Ie 0Bpaz0OBaTEABHBIE
padoThI padoThI pecypes
®usuka — Hayka o npupone. Hayunsie bubnuoreka [IOK

1 1 i
METO/Ibl TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Po ecto ¢pu3 0 0Ba

2 (:01J3I BeI;ZHH(T)ﬁ i)aﬂ H}I:ZIFIBK(E IT)II:I/[:IE I\I/:I/IHIE/IIHB 1 Bubmorexa LIOK

P Ayt P 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOIeH
MexaHndeckoe JBHKEHUE.

3 OTHOCHTEIFHOCTH MEXaHHYECKOTO 1 bubnuoreka [{OK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMOJIMHEITHOE ABUKEHHUE 1 bubmorexa LIOK

p p 5 https://m.edso0.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPSIMOJIMHENHOE 1 bubmuoreka [IOK
JIBUYKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOopaHoe majeHue. Y CKopeHue 1 bu6nmorexa LIOK
CcBOOOIHOTO MaJeHU https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nuxenue. [[Buxenue 1 bubmuorexa [IOK
MaTEPHUAIbHONU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunumn oTHocuTeabHOCTH ["amumes.

8 I/IgepllllnanLHme cucreMsl orcueta. [lepBpiii 1 bubmorexa [IOK

' https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. I1 Cynepnos
9 cui BTTO Hoﬁ S:IiIOH HII))II/IOP;I;I:IE ?11:; e 1 bubmmorexa LIOK
’ p 9 A https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOYKU
10 Tpernii 3akoH HbIOTOHA [UIs1 MaTepHAIIBHBIX 1 bu6nuorexa [IOK

TOYCK

https://m.edsoo.ru/ffOc3be8
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3aKoH BCEMUPHOTO TAroteHus. Cuna bubmmoreka [JOK
11 )
TsKECTH. [lepBasi KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuta octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koadduument tpenus. Cuia
13 com OTEIBJ'IeHI/IH 1} (11)/1(1)1[131;}1(%1/115 Tena B Bubmorexa ITOK
P p https://m.edsoo.ru/ff0c3f76
KUJIKOCTHU WIJIH Ta3e
[ToctynatensHoe U BpalareibHOE ABMKEHUE
a0COTFOTHO TBEPIOTO Tella. MOMEHT CHIIBI. bubnnorexa [JOK
14 N .
[iteuo cumel. YciioBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaibHOW TOUYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. MIMIynbc cuibl. 3aKOH bubnuoreka [IOK
15 .
COXpaHEHUs UMITylbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
Pabota u momtHOCTh cvitbl. KuHeTnueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 Bubmorexa LIOK
P P NS P https://m.edso0.ru/ff0c4502
W3MEHEHUN KHHETUIECKOW dYHEPTUU
[TorenuuanwsHas sueprus. [loTeHnmanbpHas
17 SHEPTHsl YIpyro neGopMupoBaHHON bubnnorexa [JOK
npyxuHsbl. [loTeHnnanbpHas sHeprus rena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMJIU
[ToTeHnManbHbIe U HEMOTEHITUAIBHBIE CUJTIBL.
CBsi3b PabOTHI HEMIOTEHITMAIBHBIX CHII C
18 I/I3MCH€I:)HI/IGM MexaHqugKOﬁ SHEPTrUuu bubnmorexa LIOK
p https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHHUYECKOH dHepTUn
Jlaboparopnas pabota «3yueHne ABHKEHUS
19 TeJa 1Mo OKPY>KHOCTH IO/ ICHCTBUEM CHIT
YIPYTOCTH U TSKECTH»
KonTponbnas pabora no teme «KnnemaTtuka.
P P but6mmoreka [IOK
20 JuHamuka. 3aKOHbI COXPAHEHHUS B

MCXAaHHKE»

https://m.edsoo.ru/ffOc4b74
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OCHOBHBIE ITOJIOKCHHS MOJICKYJIApHO-

bubnmoreka [IOK

21 KHHETUYECKOH Teopuu. BpoyHOBCK
CTHHICCKOU TCOP POYHOBCKOE https://m.edsoo.ru/ffOc4dc2
nsuxenue. Auddys3us
XapakTep ABHKCHUS U B3aUMOJICHCTBUS
22 4yacTHI] BeulecTBa. Mojienu CTpOeHuUs ra3oB,
KHUAKOCTEH U TBEPABIX TEJ
23 Macca monekyn. KonnyecTBo BemecTsa.
[ToctrosinHas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
u3mepenue. lllkana remneparyp Llenbcus
o5 WUneanpusrii raz 8 MKT. OcHoBHOE bubnunoreka LIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TemIepaTypa Kak Mepa
CpeIHEe KUHETUYECKON SHEPTUU JBUKEHUS bubnnoreka [JOK
26 .
MOJIEKYJI. YpaBHeHUE MeHieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3axoH JlampToHa. ['a30BbIE 3aKOHBI
Jlaboparopnas pabota «Vccrnenoanue
28 3aBHCUMOCTH MEXJy MapaMeTpaMu
COCTOSIHMSI pa3pEKEHHOI0 ra3a
N3omporeccsl B ueanbHOM raze u ux bubmuoteka [IOK
29 .
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHs SHEpryus TEpMOJUHAMUYECKON
30 CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI. bubnmnoreka [JOK
KonnuecTtBo Temnotel u padota. BHyTpenHss https://m.edso00.ru/ff0c5952
SHEPTHsi OJHOATOMHOTO HJI€aJbHOTO ra3a
31 Bune! Teronepeaun Bubmorexa HOK
pen https://m.edso0.ru/ff0c5c36
VY ienpHas TEMIOEMKOCTh BELECTBA.
N - Bu6muorexa LIOK
32 KonnyecTBO TEMIIOTHI pH TEIUIONEpeaaye.

AnmabaTHEIHN mporiecc

https://m.edsoo.ru/ff0c5c36
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[IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
33 1 .
IIPUMEHEHHUE K U30IpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatuMocTh poIieccoB B IPHUPOIC. 1 bubnmnoreka HOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edso0.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TennoBoi 1 bubmuorexa [IOK
MaIIMHbI https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KITJ{ 1
37 DKosornYecKue IpoOIeMbl TEIIOIHEPTETHKH 1
38 O6o06maromuit ypok «MosekyispHas 1 Bbu6moteka [JOK
¢dusnka. OCHOBBI TEPMOIMTHAMUIKH https://m.edsoo.ru/ff0c6938
3 Moneeymmpmon e, Ocross ) Bumiorera LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. 1 bubmmoreka [JOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
a1 AOGCOJIFOTHAsI 1 OTHOCUTEIbHAS BJIAKHOCTh 1 bubmmoreka IIOK
BOo3ayxa. HacelleHHsIil map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckne u
42 amopdHbIe Tena. AHU30TPOIHS CBOMCTB 1 bubmuoreka [JOK
KpucTayoB. JKnujaknue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [TnaBnenue u KpucTaum3anus. Y eibHast 1 bubnunorexa LIOK
TeruioTa riasiaenus. Cyonumarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHe TEIIOBOro OanaHca 1 bubmorexa TOK
https://m.edsoo0.ru/ff0c6820
DnekTpu3aIys Tel. DISKTPUISCKUi 3apsi. bubnmnorexa [JOK
45 1 :
JIBa BU/1a DJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
IT
46 H(I))J;) BOH:;IOKHI;;?I/? H;:EE: KCI/(I))I;I aHEHUs 1 bubmrorexa IIOK
YIPOBOZL ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3anmopeiictBue 3apsanoB. 3akoH Kyiona. 1 bubnmoreka [JOK

ToueuHblil 2JIEKTPUYECKUN 3apsi]

https://m.edsoo.ru/ffOc6ced
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Hapr[}KéHHOCTB SJICKTPHUYECCKOT'O ITO0JIA.

bubnmoreka [IOK

48 HPHH“HHH CYNCPHOSHLIH SJICKTPHHCCIHX https://m.edsoo.ru/ff0c6df2
noJied. JIuHuu HanpsKEHHOCTH

49 PaGota cui 31eKTpocTaTuuecKoro moJsl. bubmmoreka [JOK
[Torennman. Pa3HOCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U TUANIEKTPUKH B

50 BHI;KTpiCTaTquHCKOM nolle. bubmnorexa LIOK

https://m.edsoo.ru/ff0c7018
JlmsnexkTpuueckas IPOHUIIAEMOCTh
. bubnunoreka LIOK

o1 dnextpoémkocts. Konaencarop https://m.edsoo.ru/ff0c7126

52 DNeKTPOEMKOCTD MIJIOCKOT0 KOHIEHCATOpa. bubnnorexa [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopnas padota "N3mepenue
AIEKTPOEMKOCTH KOHAEeHcaTopa'

[IpuHIMIT NENCTBUS U IPUMEHEHUE

54 KOHJIEHCATOPOB, KOMMMPOBAJIBLHOTO amnmnapara,
CTpYHHOTO IpUHTEpA. DIIEKTpOCcTaTHIEeCKas
3amuTa. 3a3eMIIeHHe IEKTPonpudopoB
DNEeKTPUUECKUN TOK, YCIIOBUS €r0

55 cymectBoBanus. [locrosuubiii Tok. Cuia
toka. Hanpspxenue. ConpoTuBneHue. 3aKoH
Oma 11 yyacTKa 1enu
[TocnenoBarenbHOE, TapaUIETBHOE,

56 CMELIaHHOE COEJUHEHNE IIPOBOIHUKOB. bu6muoreka [JOK
JlabopaTtopHas paborta «3ydeHue https://m.edsoo.ru/ffOc74f0
CMENIaHHOTO COEIMHEHHUSI PE3UCTOPOBY»

57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnmnorexa [JOK
3akoH JIxoynsa-JIenna https://m.edsoo.ru/ff0c7838
3akon Oma AN TIOTHOH (3aMKHYTO¥) Bu6motexa LIOK

58 anekTpuieckoil nenu. Kopotkoe 3amMbikaHue.

JlabopaTtopHas paborta «M3mepenne 2J1C

https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c7ae0

HCTOYHHKA TOKA U €0 BHYTPECHHETO
COITPOTUBJICHUA»

DneKTpOHHAs IPOBOJAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD COIPOTHUBIICHUS

59
METAJIJIOB OT TEMIIEPATYPHI.

CBepXnpoBOJIMMOCTD

60 DnexTpuueckui Tok B Bakyyme. CBoiicTBa
ANEKTPOHHBIX MMYYKOB
[TonynipoBOAHUKH, UX COOCTBEHHAS U

61 puMecHas npoBogumocts. CBoicTBa p—N- ]r?tlftlgsj?/l//lr?wT:cI;si)c])eru/I?fOCS 4ae
nepexoza. IloaynpoBofHUKOBBIE TPHUOOPEI T '
DNEeKTpUUECKUN TOK B pacTBOpPax U

6 pacriaBax 3JIEKTPOJIUTOB. bubmmoreka [JOK
DNEeKTPOIUTUYECKAS AUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba

Tp
OnexTponuns
DNeKTPpUYECKHUI TOK B razax.

63 CaMoCTOSTeTbHBIA U HECAMOCTOSATETbHBIN BH@HOTeKa HOK
paspsi. Mo, Tlnasvia https://m.edsoo.ru/ff0c84ae
DnexTpuueckue mpudopsl U yCTPOKWCTBA U X

64 IIpakTH4YeCKoe puMeHenue. [Ipasuna BH6J?HOTeKa HOK
TOXHIKH GC30ACHOCTH https://m.edsoo.ru/ff0c86fc

. bu6nmorexa LIOK
65 O6006mIaro
MO YPOK «INIEKTPO/IMHAMHK https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «9nekrpocraruka. [locTossHHBIN bubnmnoreka [JOK
JIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

bubnunorexa LIOK

67 [ToBTOpeHue "M "

BTOPCHUC 110 TeMe “VIeXaHika https://m.edso00.ru/ff0c8c56

68 [ToBTopenue no Teme "MonekymnspHas bubnuotexa [JOK

¢usuka. OCHOBBI TEPMOJUHAMUKH"

https://m.edsoo.ru/ffOc8f6c
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11 KIIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Konrpoas | IIpakruue p uugp
n/n Bcero HbIe CKHe o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoTbI
ITocTosiHHBIE MAarHUTHI ¥ UX B3aUMOJIeiicTBHE. MarauTHoe
1 nosie. BekTop MarHuTHON MHAYKIMH. JINHUK MarHUTHOMN 1 bubmorexa LIOK
) p YKHHH. https://m.edso0.ru/ff0c9778
WHIYKIAHA
5 MarauTHoe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT IpcTea. 1 bu6mmoteka [IOK
B3aumopeiicTBre TPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaGopaTtopHast pabora «M3yueHne MarHuTHOTO TOJIs bubnmnoreka HOK
3 1 1 i
KAaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
eliCTBME MarHUTHOTO TTOJIS1 Ha MMPOBOIHUK C ToKoM. Cuita
4 iMne a. JJaboparopnas pabota «II)/ICCJ'IIIG OBaHHE JACHCTBUS 1 1 bubmorexa LIOK
pa. patoptasi p A A https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
elCTBHME MarHUTHOTO TOJISl Ha JIBHXK cA
5 fa sDKeHHYTO yactuiy. Cuia JIoJ1 eHuz ull)zfgom CHJTBI 1 Bubmorexa IOK
P yro 1y p ' https://m.edsoo.ru/ff0c9df4
Jlopenua
DNeKTpoMarHuTHas MHAYKIus. [IoTok BekTopa MarHUTHOU
6 uHaykiud. JJ1C uaaykuun. 3aKoH IeKTPOMAarHUTHON 1
unaykuuu Papaes
7 JlaGopaTtopHas pabota «MccienoBanue siBICHUS 1 1 bubnmoreka [JOK
JIEKTPOMATrHUTHON UHAYKIUU» https://m.edsoo.ru/ff0cal50
NaayKkTHBHOCTD. SIBIEHHE cCaMOUH, nu. DJ1C
8 caMlloy;H KIIUU. DHEPrus MaPHI/ITHgZ:)ﬂf'IOJBI KJ;[T TIKHU C 1 bubnmorexa LIOK
AYKILHH. P y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHMTHOE I0JIE
TexHU4YEeCKHEe yCTPOICTBA U UX MIPUMEHEHHE: TTIOCTOSIHHBIS
9 MarHuThl, 3JI€KTPOMAarHUThI, JIEKTPOABUTATENb, 1
YCKOPHUTENIH dJIEMEHTAPHBIX YaCTHI], MHIYKIIMOHHAS 11€Yb
10 O6o6maromuii ypok «MarauTHoe mose. 1 bu6muoreka [JOK
DJIEKTPOMAarHuTHasi MHITYKIIHS» https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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KonTponbhas pabota no teme «MaraHuTHoOe MoJie.

bu6nuoreka [IOK

11
DNeKTpOMarHuTHAasi UHIYKLHSI» https://m.edsoo.ru/ff0cad58
CB00Oo1HBIE MEeXaHUUECKHE KoeOanus. ['apMoHndeckue
12 o bubnmnoreka HOK
Kosie0aHus. YpaBHEHUE TapMOHUYECKUX KOJIeOaHUH. .
https://m.edsoo.ru/ffOcaf06
[IpeBpanienue 3aepruu
JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH
13 nepuoJia MajbIX KojeOaHui Tpy3a Ha HUTH OT JUTMHBI HUTH
U Macchl Ipy3a»
Koneb6arenpuplit KoHTYp. CBOOOAHBIE HIEKTPOMArHUTHBIE
14 Kosie0aHus B UI€aTbHOM KOJeOaTeIbHOM KOHTYpE. bubnmnoreka HOK
AHaorus Mexy MEXaHM4eCKUMHU U 3JIEKTPOMATrHUTHBIMU https://m.edsoo.ru/ff0ch820
KOJIeOaHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B bubnuorexa [HOK
UJ€AJIbHOM K0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0ch9c4
[TpencraBieHue o 3aTyXaroMMX KOIeOaHUIX.
16 BII:IHy)K)IeHHBIG Mexagp)l(qecxne Konebanus. Pesonanc Bubmorexa IOK
) ) https://m.edsoo.ru/ff0cbb86
BoinyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUs
[Tepemennsblit Tok. CHHYCOMIAIbHBIN TTEPEMEHHBIHN TOK.
17 MmeOCTL ne eMeHHOl}"’O TOKa AMHJ‘II/ITpI[Hoe u bubmorexa LIOK
o P ) Y https://m.edsoo.ru/ffOchd34
JIEHCTBYIOIIIEE 3HAUCHHUE CUITBI TOKA M HATPSKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepenava u noTpedaeHue
3JIEKTPUYECKON IHEPTUU
VYCTpoiCTBO M MPAKTHYECKOE IPUMEHEHHE
19 3J1e1£)TqueCKorop3BOHKa reHe ETO a IEPEMEHHOT0 TOKa bubnmorexa LIOK
o ’ patopa fep ’ https://m.edsoo.ru/ff0cc324
JUHUH 3JeKTponepeaay
DKOJIOTUYECKUE PUCKHU MTPU MPOU3BOJICTBE
20 anekTpodHepruu. KynbTypa ucnonb3oBaHus
AJICKTPOIHEPTUH B TTOBCEIHEBHON KU3HU
MexaHnuecKkre BOJIHBI, YCIOBUS paclpOCTPAHEHUS.
Y pactpoctp bu6mmoreka [JOK
21 [Tepuon. CxopocTh pacpOCTpaHEHUS U JAJIMHA BOJTHBI.

HOHGpG‘-IHBIC 1 IPOAOJIbHBIC BOJIHBI

https://m.edsoo.ru/ffOcca54
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3Byk. CkopocTb 3ByKa. ['poMKkocTh 3ByKa. BbicoTa ToHa.

bu6nuoreka [IOK

22
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubnmnoreka HOK
23 :
[IIxana 377€KTPOMArHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHLHUIIBEI paIUOCBA3U U TeJIEBUACHM. PazBuTue cpeacTs
cBs3u. Paguonoxkarms
bu6nuoreka [IOK
25 KonTtponphas padora «Konebanus u BOTHB) https://m.edsoo.ru/fOCCef8
[IpsiMonmHEHOE pacIpOCTPaHEHHUE CBETA B OJTHOPOTHOM bubnmnoreka HOK
26 .
cpene. ToueuHblil ICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
27 OtpaxxeHue cBeTa. 3akoHbl OTpaxkeHus ceta. [loctpoenue bubnuorexa [HOK
M300paXEHUH B IJIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 [Tpenomnenue ceta. [lonHOe BHYTpeHHEE OTpakEHHE. bubnnorexka HOK
[IpenenbHblid yroa HOJHOIO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cd7f6
JlaGopatopHas pabota «3mepenue nmokazatens bubmuoreka [JOK
29 .
MPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunzsl. [Toctpoenue nzobpakenunii B munze. opmyna bubnmnoreka [JOK
30 9 .
TOHKOM JIMH3BI. Y BEJIMYEHUE JIUH3BI https://m.edsoo.ru/ffOcddle
31 JlabGopaTtopHas pabota «HccinenoBanre CBOMCTB
U300paKeHHi B JIMH3AX»
32 Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro cera. L{ser.
JlaGopatopHas pabota «HaOnroeHue Tucnepcuu CBETay
WnTepdepennus ceera. udpakuus cera. bu6muoreka [JOK
33 N :
JudpaxknuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonnepeunocTh cBeTOBBIX BOJH. [lonsipu3anms ceeta bubnnorexa LIOK
P ) P https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpruOOPHI U YCTPOUCTBA U YCIOBUS UX
0€30MacHOr0 NPUMEHEHUs
36 I'paHuIbl MPUMEHUMOCTH KIACCUUYECKON MEXAHUKH. bubmuoreka [JOK
IToctynaTel cienuanbHOM TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHUE bubnmoreka [JOK

BPCMCHH U COKPAIICHUC NJIMHBI

https://m.edsoo.ru/ffOcfa42
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38 OHeprus ¥ UMITyJIbC PEIATUBUCTCKOMN YacTUllbl. CBS3b bubnmoreka [JOK
MAacchl C S3HEPTUEN U UMIYJIbCOM. DHEPIHUs TOKOSI https://m.edsoo.ru/ffOcfc68
KonTponpHas padora «Ontruka. OCHOBBI CHIEIIHATILHOM bubmuorexa [JOK

39 i
TEOPUU OTHOCUTEIIBHOCTH» https://m.edsoo.ru/ffOcf6f0

40 ®dotonbl. Dopmyna [Tnanka. DHEprus U UMITYIIbC POTOHA buGnnorexa LIOK

) ) https://m.edsoo.ru/ffOcfel6
a1 OtkpeiTue u uccnenoBanue porodddexra. Onwite A. T bubnmnoreka HOK
CroneroBa https://m.edsoo.ru/ffOcffc4

42 3akonbl porodddekra. YpaBHeHUE DUHIITCHHA 115 bubnmnoreka HOK
dotorddekra. «KpacHas rpanuna» dhorodddexra https://m.edsoo.ru/ff0d015e

43 Hasnenue ceera. Onbite [1. H. JIeOeneBa. Xumudeckoe bu6mmoteka [IOK
JICCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCKHEe YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE:

44 ¢doTorsIeMeHT, POTOMATYHK, COTHEUHAs Oarapes,

CBETOAMOJ
45 Pemenne 3amau mo reme «IJI€MEHTHI KBAHTOBOH OITHUKNY Bubmoreka HOK
https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbiTel Pezepdopna mo bubnmnoreka [JOK

46 .
paccesHUIO a-yactull. ITnanerapHas Moaens atoma https://m.edsoo.ru/ff0d091a

bu6nuoreka [IOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0d0afa

48 Wznyuenue u normnouieHue GOTOHOB MPH MEPEXOe aTomMa bubmuorexa [JOK
C OJIHOTO YPOBHsI SHEPI'MH Ha pyroil. Buael ciekTpos https://m.edsoo.ru/ff0dOafa

o | e e ey B B 10K

PIyCKYJIAD Y ' https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITy4YE€HUE

50 OTtkpeiTHe paguoakTuBHOCTH. OnbITH Pezepdopaa mo bubnmoreka [JOK
ONPEAEIIEHUIO COCTaBa PAAMOAKTUBHOIO U3JIYYEHHUSI https://m.edsoo.ru/ff0d0fd2

51 CsaoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. Bnusaue

PAaAOaKTUBHOCTH Ha XKHMBBIC OPraHU3MBbI
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52

OTKpbITHE TPOTOHA M HEWTpoHa. M3oTomnbl. Anbha-pacna.

DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIy4eHue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBSI3U HYKJIOHOB B siipe. SIIepHbIe peakiyu.
SAnepusrii peaktop. [IpoOiaempl, MEpCIEKTUBEI,
SKOJIOTUYECKHE ACTIEKTHI SIEPHON SHEPTreTUKH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA. METo/1bl
HaOJI0ICHUS U PETUCTPALIMU HJIEMEHTAPHBIX YACTHII.
Kpyrusni cron «®yHaaMeHTaIbHbIE B3aUMOEHCTBHSL.
EnuHcTBO DM3nueckoil KapTHHBI MUpa

bubnnoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3aH0T0 HeOa. Co3Be3nus, ApKue 3BE31bI, IUTAHETHI,
X Buanmoe askenne. CojlHeUHas CUCTeEMA

56

Comnie. ConHedHast akTUBHOCTD. VICTOYHHMK SHEPTrUn
CoHna u 3BE37

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TTIABHOM
MOCJICI0BATEIbHOCTH. BHYTpeHHEE CTpOSHUE 3BE3I.
CoBpeMeHHbIE MPEICTABICHUS O POUCXOXKICHUH U
spomrolru CoJIHIA U 3BE3]T

58

Mieunsiii [1yte — Hama I'anakruka. ITonoxenue u
newkenne Comuna B ["anmaktuke. ["amaktuku. YEpHbie
JBIPBI B SIAPAX TaJaKTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenmkToBOE M3iIydeHne. MeraranakTuka

60

HCpCI_HCHHLIC HpO6HeMLI ACTPOHOMUHU

61

KonTtponbhas pabota «971€MEHTHI aCTPOHOMUH U
acTpOU3HKIY

62

Ob6o6maromuit ypok. Posib ¢pusuku u actpoHoMHuU B
9KOHOMHYECKOM, TEXHOJIOTUYECKOM, COIMAIbHON 1
ITUYECKOW cepax JesTeTbHOCTH YelIOBEKa

63

O6o06matomuii ypok. Poibs 1 MmecTo pusnuku 1 acTpoHOMHUHN
B COBPEMEHHOM Hay4yHON KapTUHE MUpa



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

O6o06matomuii ypok. Pons ¢uzmdeckoit Teopuu B

64 (dbopMHEpOBaHUY MPEACTABICHUH O (PU3NIECKON KapTHHE 1
Mupa
O6o6maromuii ypok. Mecto pu3n4ecKkoil KapTUHBI MUPa B
65 o01IeEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
MIPEJICTABICHUNA O IPUPOIE
66 [ToBTOpEenue no Teme "MaruutHoe mnoue. 1
DJIeKTpOMarHuTHasi UHAYKIus'"
67 [ToBTOpenue no teme "Ontuka. OCHOBBI CHIEIIUATBLHOM 1
TEOPUH OTHOCUTEIBHOCTH"
68 [ToBTOpenue no teme "KBantoBas ¢pusuka. DneMeHTHI 1 bubnuorexa [HOK
ACTPOHOMHUHU U acTPOPU3UKHU" https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» ®usuka, 10 xmacc/ Mskumes I'.4., [Terpoa M.A., CrenanoB C.B. u apyrue,
OO011ecTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO «JIPO®MAY»; AKIMOHEpHOE
00I1IECTBO «M31aTenpcTBO «ITpocBenienue»
e dusuka, 11 xmace/ Msakumes I'.JI., byxosnes b.b., Uapyrua B.M. mox
penakmnuert IlapdentreBori H.A., AkmuonepHoe oOmiectBo «M3maaTenbcTBO
«ITpocsenienue»

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

Bonkos B.A. YHuBepcaibHble OypoUYHbIe pa3zpaboTku mo ¢usuke. 10 kmacc.-
M.: BAKO, 2006.-c.
I'omoBa W.B. ®usuka. KoHTponbHble paboTbl B HOBOM (opmare.-M.:
Nrennexrt-LienTp», 2011.
Mapon A. E. ®usuka: YuebHo-meroanueckoe nocoodue / A. E. Mapon, E. A.
Mapos. — 2-¢ U3, — M.: Hpoda,2008.
PeiMkeBuu A.I1. @usuka. 3agaunuk. 10-11xm1.: [Tocobus nis oGeodpa3oBar.
yue0. 3aBEJICHUM. 8-¢ u3., -M.: Hpoda.2004.-192c.: Wi
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