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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpEHEro OOIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMMsbl, npeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yuéroM (enepaibHOW paboyell MHporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TMpernojaBanus yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anuUsIX Pocculickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0OpazoBarenbHbIC MPOTPAMMBI.

Conepxanue mporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommxcs 10-11 xnmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSTEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXe€ YYUTHIBAET HEOOXOAMMOCTb pealu3aliy MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mpeaMeramu. B Hel
ONPEIENSAIOTCA OCHOBHBIE L€ M3y4YeHUs (PU3MKHA HAa YPOBHE CPEAHEr0 OOLIEro
o0Opa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o gu3rke BKIIOYAET:

I TUTAaHUPYEMBbIE€ pe3yJbTaThl OCBOEHHUS Kypca (PU3MKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO rojIaM 00yUYeHUS;

T cogepxanue yueOHoro npeamera «dusnkay no rogam oOydeHus.

®duzrka Kak Hayka O HaubOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromieM mupe. [lIkonbHbI Kype GU3HKH — CHCTEMOOOPa3yOIInii
JUIS €CTECTBEHHO-HAYYHBIX Y4EOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUM, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszmyeckoir reorpadueir u actpoHomued. Mcmosb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpeAeNsseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe BSHEPreTuKH, TPAHCIOPTa, OCBOCHHS
KOCMOCA, TOJIyYEHHsSI HOBBIX MATEpPHANIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3MKu BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydarommxcs, B (OpMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbIH METO]I TO3HAHUS MPU BBINOJHEHUH UMU Y4€OHBIX HCCIEIOBAaHUM.

B ocHoBy kypca ¢usuku s YpOBHS CpEIHEro o00Iero ooOpa3oBaHUs
MOJIOKEH pAI HUJEH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoesn ecenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (HU3HKU
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus OpeanoiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTCHIMANA (PU3NYECKONH HAYKH, OCMBICICHUE CBS3H Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU TTpoOIeMamMu.

Hoess  npuxnaownoii  nanpasnennocmu. Kypc ¢dusuku mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcsi TOCPEACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUS
npo6JieM palOHAIBHOTO MPUPOIOTIONH30BAHUS U SKOJIOTHUECKON 0€30MacCHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKH Ha ypOBHE CPETHEro OOIIETro
oOpazoBanus sBISAIOTCS (pusmdeckue teopuu (HopMHUpOBaHHUE MPENCTABICHUN O
CTPYKTyp€ MOCTpOEHUs (PU3HUUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX TMPEJCTABICHUSIX O MPUPOJE, TIpaHUIlAX
NPUMEHUMOCTH TEOPHH, JJIsI OMNUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-IesTEeNbHOCTHBIN TOAXO0M B Kypce (DU3UKU peanu3yeTcs Mpexke
BCEro 3a CUET OpraHu3aldyd SKCIEPUMEHTATbHOM AESTENbHOCTH O0YYarOIIMXCH.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — OTO MCIOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpbIE B TporpamMme 1o (pu3uke oObEeIUHEHbI B OOLIMN CIUCOK YUYEHHYECKHX
pakTUYeCKux paboT. BhiieneHne B yka3aHHOM IepeyHe J1abopaTopHbIX pador,
MPOBOJAUMBIX JUISl KOHTPOJIE W  OLIEHKH, OCYIIECTBJISICTCS y4YaCTHUKaMU
00pa3oBaTeNpHOTO TIpoIlecca HCXOAS W3 OCOOCHHOCTEH TUIAHUPOBAHUSA U
ocHameHus kabOuHera (Qusmku. Ilpu 3ToM  obOecmeyuBaeTcs  OBJIAJACHUC
0o0y4YaronMMuUCs yMEHUSIMUA TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEN (U3NUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX THUIIOTES.

Bosnbiioe BHUMaHME yAENSETCS PEUICHUIO PACYETHBIX M KaueCTBEHHBIX
3aaad. [Ipu 3TOM 1 pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIFOTCS 33/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOEIIBIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUYEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3zenoB. [ KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00BsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBJICHHA W TIPOILECCOB B OKpPYIKaroIIeh
KU3HH, TpeOyronme BhIOOpa (HU3UYECKON MOICHH ISl CUTyallud TMPAKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIICUCHHIO Yyd4eOHOTO Tpoliecca 0a3oBBI ypOBEHb Kypca
GbU3UKHN HA YPOBHE CpeAHEro o0Iero oopa3zoBaHus JOKEH U3y4aThCsl B YCIOBUSAX
peIMETHOTO KaOWHeTa (M3WKK WA B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECCTBEHHO-HAYYHOI'O ITMKIIa. B kaOuHere (DU3UKH JOJDKHO OBITH
HeoOXoIMMoe J1labopaTopHOe OO0OpYyAOBaHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3HKe YICHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
000opyoBaHuE.
JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAaHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBbIX JAEMOHCTpalUi s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIIGHUH MW  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.
JlabopaTopHoe 000pynOBaHHWE IS YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTHdecKhe KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaTOPUH.
OCHOBHBIMU 1EJISIMU U3y4EeHHS (PUBUKHU B 00111eM 00pa30BAHUHU SIBISIOTCS:
"IopMHpOBAHNE HHTEpPECa W CTPEMJICHUS OOYyYalomuXcs K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

(pa3BUTHE TPEICTABICHUA O HAYYHOM METOJIe TO3HAHUS U (HOPMHPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

I hopMHUpPOBAHNE HAYYHOTO MHUPOBO33PEHUS KAaK pe3yJibTaTa N3yYCHHUS OCHOB
CTpOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

TopMHUpOBAHWE YMEHHMA OOBSCHATH SIBJIICHHUS C  HCIIOJB30BAHHUEM

bu3rYecKuX 3HAaHUM U HAYYHBIX JJOKA3aTEIbCTB;

IhopMHpOBaHNE TPEACTABICHUNH O POAM (U3UKH JJI Pa3BUTHSA JIPYTUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX Telield 00ecTieunBaeTCsl PeIIeHUeM CISAYIOIMMX 3a/1ad B
mporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpETHET0 O0IIero oopa3oBaHus:



(ITIpUOOPETEHNE CUCTEMBI 3HAaHUN 00 O0IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsIX, BKJIOYAs MEXaHUKY, MOJIEKYJSApHYIO0 (U3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PH3UKY U SJIEMEHTHI aCTPOPHU3UKY;

T opMUpOBaHHME yMEHHA TMPUMEHATH TEOPETUYECKHE 3HAHUSA IS
OoOBbsACHEHHS] (PU3NYECKHX SBICHUW B TIPUPOJAE U IS TPHUHITHS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOMN KU3HU;

[IOCBOCHHE CIIOCOOOB peUICHHs] pa3IWYHbIX 3aJad C SIBHO 3a/IaHHOM
¢uznyeckoil Monenblo, 3alad, MOAPa3yMEBAIOIIMX CaMOCTOSATEIHHOE
co3anue (HPU3NUECKON MOJIENH, aIeKBAaTHOW yCIOBUSAM 3a/1a4u;

[ITIOHMMaHue (U3UYECKUX OCHOB M TMPUHIIUIIOB JEUCTBHUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOILYIO
cpeny;

[1OBNIQJICHUE METOJAMH CAMOCTOSTEIbHOTO TUIAHUPOBAHUA M TPOBEIACHHUS
(bu3HYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HMHTEpIpeTanuu uHbOpMaIiy,
OTpesieNICHUs TOCTOBEPHOCTH MOJIyUYEHHOTO Pe3ybTara;

[ICO3/IaHKM€ YCJIOBHM Il pa3BUTHUA YMEHUN IPOEKTHO-UCCIEA0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha usyuenme ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CPEIHEro OOIIero
oOpazoBanus otBoautcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZENIO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraembrii B mporpamMMe 1O (U3HKE TMEpedeHb Ja0OpaTOPHBIX W
NPAaKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYWUTENh JEJaeT BBHIOOP
pOBENCHUS JTA0OPATOPHBIX pPabOT © OMBITOB C YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®dusnka — Hayka o mpupone. HayuHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DOKCnepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOABI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3MyYecKux SBJICHHM U TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHulIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IprHIMD COOTBETCTBHSL.

Pons u Mecrto ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHOW HAyYHOUW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBble M UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepememnienue, CKOpPOCTh (CpeaHss CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHUE MaTepuajbHOW TOUKH, UX MPOEKIMH Ha OCHU CUCTEMbl KOOPJUHAT.
CroxeHue nepeMenieHui u CiI0KeHue CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTHU H NEPEMEUICHUS
MaTepuagIbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIafieHne. Y CKOpeHue CBOOOHOTO MaIeHHS.

KpuBonuHeiiHoe  aBwkeHWE. JIBM)KEHHE  MATEepUAIBHOW  TOYKH IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHu4yeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC MTepeIavn.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JIBHKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

HaGnronenue aBukeHus Tena, OpPOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepeHne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopusie padomul

N3yyeHne HEPaAaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS] MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMJCHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBMKEHUS IAPHUKA B BA3KON KUIAKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHOocTH  ['anmumnes.  Ilepswlii  3akoH  Hbrotona.
NuepunanbHpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HproToHa
JUI. MaTeEpUagbHOU TOUKU. Tpernit 3akoH HproTOHA 1711 MaTE€pUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buael Tpenus (mokosi, ckoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHUS U cuiia TpeHus nokosa. Koadduiment tpenus.
Cuna conpoTUBIICHUA MPU ABUKEHUU TEJIa B KUJKOCTH WJIU Tase.

[TocTynarenpbHOE U BpalllaTeIbHOE ABM>KEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. Ilmedo cumbl. YcnoBus
paBHOBeCUs TBEPJIOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE TNPUMEHEHUE: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuum.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaIiii.

HccnenoBanne ycCIOBAM PAaBHOBECHS TBEPAOTO TeEla, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc marepuanbHOM TOYKH (Tena), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHHE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennuanbHas SHEprusl. ITorenuuanpHas SHEprus yIpyro
neopMupoBaHHOM  TipykuHbI.  [loTeHnManbHast  3Heprust Tena  BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHMEM MEXaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUUECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBH)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo moTeHIIMATBEHON YHEPTUN B KHHETHYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHHUYECKOW DHEPTUr
TeJa Ha IPUMEPE PACTSKEHHS] PE3UHOBOTO KTy Ta.

Paszpnes 3. MousiekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep [BHXKEHHUS U
B3aHMOJICMCTBUSL 4YaCTUI[ BEIIECTBA. MoJAEnu CTPOEHUS Ta30B, XUJIKOCTEU H
TBEPJIBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecHue. Temmeparypa u e€ uaMmepenue. lllkana temmeparyp
Llenscus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpHHM HAeaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpelHEeW KHWHETUYECKOM BSHEpPruM TEeIUIOBOro JABMKEHUs vactul raza. l[llkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akon JlanbroHa. M3omponeccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHUE BellecTBa, (poTorpaduu
MOJIEKYJI OpraHUYECKUX COECTUHEHUH.

OmnbIThl 10 1P PY3UN KUAKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onsita lTepHa.

OnebIThI, JIOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECUCTBUSL.

Mopaenb, WLTIOCTpUpYOLIas IPUPOAY AaBIEHUS I'a3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHHUS UJCAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Omnpenenenre Macchl BO3JyXa B KJIIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUI
00bE€Ma KOMHATHI, JABJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cTIocO0BI e€ m3MeHeHnus. KonrdecTBo TeoTel U pabota. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HJEalbHOro  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIMS, U3ITyYeHHE. Y IeJiIbHas TEIUIOEMKOCTh BEIECTBA.
KonuyecTBo TEmnoTsl MpH TemIonepeaaye.

[lonsiTue 00 aauabatHOM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[IpumeneHnre mepBOTO 3aKOHAa TEPMOJMHAMHKH K H3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoaumHaMuki. HeoGpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TerioBele  mamuHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpaszoBanusi HEPrUM B TEIUIOBBIX MammHaX. KoaddumueHnT mone3Horo
nerictBusl TeruioBord MamwuHbL. [lukn KapHo u ero kospduumeHT mose3Horo
JNEUCTBUA. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3MeHeHne BHyTpeHHEH dHEPruu (TEMIIepaTyphl) Tela MpHU TerIonepeaaye.

OnpiT 1Mo aaunabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u koHaeHcanus. Mcmapenue u xurnenue. AOCOTIOTHAS U
OTHOCHUTENBbHASA BJIAXHOCTh BO3AyXa. HacellieHHBI nap. YAenbHas TEIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT IaBJICHUSI.

Tsépmoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. Kuakue kpucraiuibl. CoBpemeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3amus. Y aenbHas Teriora miasienus. Cyonumariusi.

YpaBHeHuUE TEIJIOBOTO OanaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYUYEHUS COBPEMEHHBIX MaTE€pUasoOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JTaBJICHUMU.

Crioco6bl U3MepeHUs BIaKHOCTH.

HaGnronenue HarpeBanust  MiiaBieHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIOB.

Yuenuueckuii sxkcnepumenm, n1abopamopmsie pabomul

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JinekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J[Ba BuAa AIEKTPUUYECKUX
3apsiaoB. [IpOBONHMKHU, IUAIEKTPUKUA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
AIEKTPUUECKOTO0 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedyHbI 31EKTpUYECKUI 3aps.
Onektpuyeckoe nosne. Hampsok€HHOCTh  anekTpuueckoro mnoisd.  [IpuHnumn



CYIEPIO3ULINHN IJEKTPUUECKUX Moyiek. JIMHMKM HanpssKEHHOCTH BJIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratmyeckoro  mons.  [lorenmman.  PasHocTh
MOTECHIMANOB. [IpOBOAHWKM H JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnsnekTpuyeckas MpOHUIIAEMOCT.

DnekTpoéMKocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIeH caTopa.

TexHHYecKkre YCTpPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: SIEKTPOCKOI,
AJEKTPOMETP, AJIEKTPOCTATUYECKash 3allluTa, 3a3eMJICHHUE SJIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IEUCTBUSA 3JIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE T0JIE 3aPSHKEHHBIX TE.

[IpoBOIHUKM B 3JIEKTPOCTATHYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMAIIEKTPUKU B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILJIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
TJIACTUH, PACCTOSIHUS MEXKY HUMHU U JUAJICKTPUYECKON MPOHUITAEMOCTH.

DHeprus 3aps>KeHHOTO KOHJIEH caTopa.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne 25meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

DJICKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMUS AJIEKTPUYECKOTO TOKAa.
Hctounuku Toka. Cuia Toka. [TocTOSTHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEenu.

DIIEKTPUYECKOE COIMPOTUBIICHUE. YJEIbHOE CONPOTHUBIIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

Pabora oamekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHMKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBICHUE HCTOYHUKA TOKA.
3akoH Oma 1151 TOJTHOM (3aMKHYTOM) 3JIeKTpU4Yeckoi nenu. KopoTkoe 3aMmbIkaHue.

DJIEKTpOHHAasi  MPOBOJAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTD
COINPOTHUBJICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas " MIPUMECHAs MPOBOJIUMOCTh
noJIynpoBogHUKOB. CBOMCTBA p—n-niepexo/ia. [TomynpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUT TOK B  pacTBOpax M  paciiaBaXx  AJIEKTPOJUTOB.
DJIEKTPOIUTHYECKAS] AUCCOHAIUS. DIECKTPOJIN3.



DJIEKTpUYECKUM TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TTPHUOOPHI, TEPMOMETP COMPOTUBIIECHHUS, BAKYyMHBIN JTHO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN TUOJ, TabBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HaMPSHKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIA TN TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CmenmanHoe COeIMHEHNE MPOBOJHUKOB.

[Ipsimoe wu3MepeHue HIEKTpoABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa 1 IpOBOAUMOCTh BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnue cMenaHHOro COeAMHEHUS PE3UCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

Habnronenue aiexTposusa.

MexknpeaMeTHblie CBS3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcamMH MaTeMaTHKH,
OHMOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHHM, JMHEWHas (QyHKIUA,
napabona, runepOosia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X MPOCKIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U



ra3oB, S3JIEKTPHUYECKHE CBOMICTBA METAJUIOB, B3JIEKTPOIUTUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCMHOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYyTHE), JBUraTeIb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHUU
MOJIyYEHUsS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBII MPUHTED, AJEKTPOHArpPEeBaTEIbHbBIC puOOPHI,
AIEKTPOOCBETUTELHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Pa3znen 4. JinekrpoauHaMuKa

Tema 3. Mazcnummnoe noe. IneKmpomazHUMHAA UHOYKYUSA

[ToctostHHble  MarHuTHl.  B3anMOAEHCTBUME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOW WHAYKUMH. I[IpuHIUMN Ccynepno3uuuu
MAarHuTHbBIX MOJed. JIMHMM MarHUTHOM MHAYKUMU. KapTWHA JMHWKA MarHUTHOU
VWHIYKIMH TOJII TOCTOSHHBIX MArHUTOB.

MarauTHOe 1OJ€ MNPOBOJHMKA C TOKOM. KapTuHa IMHUNA HMHAYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IPSMOI0 IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJIHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amriepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopeniia, €€ MOy/Ib U HampaBiieHUE. J[BUKEHUE 3apsKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiibl Jlopena.

SIBiieHUE DJIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOMU
WHIAYKIUU. OJIEKTPOIABMXKYINAA CWIa HWHAYKIHHM. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Qapanest.

BuxpeBoe nsnektpuueckoe Tmosie. OIEKTPOJBIXKYIIAs CUjla HHIYKIUU B
IIPOBOJIHUKE, JBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTaTEb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumopernicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON UHIYKIWH.

IIpaBuino Jlenna.

3aBUCHUMOCTD 3JIEKTPOJIBMKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOIrO MOTOKa.

SIBlieHME CAMOMHIYKITUH.

Yuenuueckuii sxkcnepumenm, n1abopamopmusie padbomul

N3yyeHne MarHuTHOTO MOJI KaTYIIKU ¢ TOKOM.

HccnenoBanue nercTBrs IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KO€0AHUS

KonebarenprHast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJcOaHWU.
INapmonnueckue konedanus. [lepuoa, wacrtora, ammumryga u (aza KoseOaHUM.
[IpyxuHHBI MaATHUK. MaTeMaTU4eCKU MAasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosnebanwuii. [IpeBpareHne sHepruu Ipu rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
UJCATIbHOM KOJIeOATeIbHOM KOHType. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUH B UJCATBHOM KO0JIE0ATEIbHOM KOHTYDE.

[Ipeacrasnenue o 3aTyxaromux KoneOaHusX. BoiHyX/I€eHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHusl.

Ilepemennbii  TOK. CHHYCOMZANBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIpPSKEHHUS.

Tpancopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIECKTPUUECKOM
SHEPruu. DKOJIOTHUYECKUE PUCKU NPHU MPOU3BOJACTBE AeKTposHepruu. Kynbrypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCETHEBHOW KU3HH.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOp MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoJyieOATEIbHOM CUCTEMBbl (MIPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxaromux KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezoHanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHWHM PE3UCTOPa, KATYILIKH
WHIYKTUBHOCTHU U KOHJICHCATOPA.

Mopens TMHUY NEKTPONEPEAAYH.

Yyenuueckuii sxcnepumenm, 1ab6opamopusie padbonol

NccnegoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENM W3 ITOCIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, yClOBUs pacnpocTtpaneHus. llepuoa. CkopocTh
pacnpocTpaHeHHsi W JJWHA BOJHBL l[lomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u audpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MPEJIOMJICHHUE, MOJsipu3anus, nudpaxuus,
uaTepdeperius. CKOpocTh dIEKTPOMArHUTHBIX BOJIH.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [I[pruMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TEJIEBUACHUA. Panuosiokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE WM MEAMIIMHE, pajaap,
pamuonpuEéMHHUK, TEIEBU30p, aHTeHHa, TesegoH, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoCTPaHEHUE MONIEPEUHBIX U MPOJAOTIBHBIX BOJIH.

Kone6imromieecst Teno Kak UCTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U NpeaOMIICHHUS] MEXaHUYECKUX BOJIH.

Habmronenue nuntepdepeHnu u Audpakiiiu MEXaHUUeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4aCTOTOM KOJeOaHUI.



Uccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHue, Moaspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onrtuka. I[IpsMonMHENWHOE pPacHpOCTpaHEHUE CBETa B
OHOpOaHOM cpene. JIyd cBera. TOUEUHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKoHbI oTpaxkeHus cBeta. [locTpoeHue n3zobpaxkeHui B
IIJIOCKOM 3€pKalie.

[Ipenomienue cBeTa. 3aKOHBI PEJIOMJICHUSI CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenowiieHus. llonmHoe BHyTpeHHee orTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cBeta. LIBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
paccTOsITHUE M ONTHYECKas CHila TOHKOM JuH3blL. [locTpoeHne u3oOpaxeHUl B
coOuparomux U paccerBaromux JuH3ax. Dopmylia TOHKOW JTUH3BI. Y BEJIUUYEHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenmusi ceta. KorepeHTHble HCTOYHUKH.
VYcaoBuss HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YclIoBUE HaOIIOIEHUS
IJIaBHBIX ~MAaKCMMYMOB TMpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(GPAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBIA ammapaT, MHUKPOCKOIN, TeJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpssMonuHEHOE pPacHpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTuyeckue MpudOpHI.

[TonHO€ BHYTpeHHEE oTpakeHue. Mojenb CBETOBOIA.

Uccnenosanue cBONCTB M300paKeHUN B JTUH3aX.

Mopenu MUKpOCKoOIa, TEJIECKOIA.

Hab6monenune narepdepeHnum cBera.

Habmronenune nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHnune criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuyenue cnexkTpa ¢ MOMOINIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepenune nokaszarens npeaoMIICHUs CTEKIA.
HccnenoBanue cCBONCTB H300paKEHUH B JTUH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI cIeHUAIBbHON TEOPHUH OTHOCHUTEJILHOCTH
['paHnubl  NPUMEHUMOCTH  KJIIACCHYECKOM  MexaHuku.  IlocTynatsl
CIEMAJIbHOM TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSL CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKpAIlCHUE
JUTVHBL.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacChl C JHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTHUS
IIOKOS.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHEeprun GOTOHA C €70 YACTOTON. JHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoadpdexra. YpaBuenue DiHmTeitHA s poTodpdexra. «KpacHasd rpaHunar
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. JIebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
¢doTomaTumuk, coaHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®otor(pdeKT Ha yCTaHOBKE C IMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHoB BHeIHETO (hoTodddexra.

Cseroauon.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHui0 0 -4acTHIL.
IImanerapHas Mogzens aroma. lloctynatel bopa. M3nydenue u morsjomieHue
(OTOHOB MpU MEPEXOo/€ aTOMa C OJHOIO YPOBHS 3HEPrMU Ha Jpyroi. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BonHoBeie cBoiicTBa yactuil. Bosnbl ne bpoiisa. KopryckynsspHo-BOITHOBOM
yaJu3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3Ty4YECHHE.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenne IJIMHBI BOJHBI Ja3epa.

HaOnronenue nuHeRvYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1ab6opamopusie padbomul

Habnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CJO0XKHOCTh CTPOCHUS sAnpa. OTKpbITHE
pagunoaktTuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOrO u3iydeHusi. CoiictBa anbda-, Oera-, ramma-u3IydeHHs.
BnusiHne paguoakTUBHOCTH HA KMBBIC OPraHU3MBI.

OTtkpeiTHE NpoTOHAa W HelTpoHa. HykionHas moxens siapa ['eitzenOGepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Torbl.

Anbda-pacnag. DNEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIy4eHue. 3aKOH PaJuoaKkTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B siape. SAnepHbie cuibl. Jleext macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AI€p.

Anepnwnii peaktop. Tepmosinepuslii cuHTe3. [IpoGiaeMbl W TIEPCIIEKTUBHI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metobl HAOIIOAEHUS U PETUCTPALMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIC B3auMOAeHCTBUA. EAMHCTBO m3nueckoii KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHblit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CUY€TYMK MOHU3UPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (1o roToBbIM (hoTorpadusm).

Pa3znen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKH

DTarnbl pa3BUTHSL acCTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sSpKU€ 3BE3MBI, IUIAHETHI, UX BUIAMMOE
JIBHKEHHE.

CoJiHeuHast cucreMa.

Connne. ConHeuHasi akTMBHOCTh. Mcrounuk sHepruum ComnHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kjacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCIEHOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTENbHOCTU. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Bomonnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [Tyte — nama I'anmaktuka. [lonoxenune u aBmwxkeHue CoiHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktvuky u kBasapsl. UEpHBIE ABIPHI B SApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue ranakTuk.
Teopus bonbioro B3psiBa. PelMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Vuenuuecxue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
IPWIOKEHUHN JJI1 ONpeeNeHUs MOJOXKEHUsI HEeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEeBEPHOro MOJIylapus U IpKUe 3BE3/bI.

Ha6mnronenus B Teneckon Jlynsl, mnanet, Mieunoro IlyTu.

O06o0maromiee NOBTOPEeHUE

Pons ¢usuku u acTpoHOMHUM B HIKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NedaTebHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOU KapTHHE MUPA, pOJib (PU3NUECKON TeOpUun
B (GOpPMHpPOBAHUU TPEACTABICHUA O (DU3NYECKON KapTHHE MHpPA, MECTO
bu3nuecKoil KapTHUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUH O TIPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCylIecTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3C€H C KypCcamMHM MaTEMAaTHKH,
OHMOJIOTUH, XUMUH, Teorpadu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHUEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusMyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOAOO0US TPEyTrOIHHUKOB,
oTpe/ieieHNe TIOMIAIN IIIOCKUX PUTyp U 00bEMa Tell.

buonoecusa: »nekTpuueckue SBICHUS B JKUBOW MNpupoje, KosieOaTeabHbIe
JIBUKEHUS B KMBOM MPUPOJE, ONITUYECKUE SBIICHUS B KUBOM NMPUPOIE, NEUCTBUE
paaranyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHHUS KPUCTAJUIMUYECKOM PEIIETKH, CHEKTPaIbHBIN
aHamus.



leoepaghusi:  MarHuTHBIC TIOTIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM IMMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texnonocusa: JHWHUUA DJIEKTPOINEPENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHMOHHAA I€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpEIHETO OOIIero
oOpazoBaHusi (0a30BBIM YypOBEHb) JOJKHO OOECIEUUTH JTOCTUKEHHE CIIECITYIONMINX
JMYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpaXXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPECHHEH TO3WIKMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIlM{, TIO3UTHBHBIX BHYTPEHHHX  YOCKJICHUH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONBITA W ONbITA JECITEIBHOCTH B MPOIECCE pPean3alli OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIIbHOW JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMHK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETOBEYECKHX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpPECAX TIPa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIbHOM OpraHU3aIlNy;

YMEHUE B3aUMOAECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU W BOJIOHTEPCKOU AECATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JEATEIBbHOCTH YUEHOIO;

OCO3HAHME JINYHOTO BKJIAJIa B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYasl ICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

MHTEpPEC K pa3InuHbIM cdepam npodhecCHoHANbHOW JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BBIOOD
Oynymei mpodeccuu u peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aTBHOTO
XapakTepa 3KOJOTHYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JICCTBUU B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOrO pa3BUTHS YEIIOBEUECTBA;

pacuIdpeHrue OmbITa JEATEIbHOCTH AKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (PU3UKE;

7) UEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAay4YHOH JeSITeJbHOCTH, TOTOBHOCTh B MpoOllecce
u3ydeHus: (U3UKM  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeNIbHOCTh UHANBUIYAIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE TeiicCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOATENbHO  (OPMYJIMPOBATh W aAKTyalH3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh LENH JEITENbHOCTH, 3aJaBaThb MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISIBJISITh ~ 3aKOHOMEPHOCTHM M TMPOTUBOPEYUST B  PaCCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEIICHHsS] MPOOJIEMbI C Y4ETOM aHAM3a MMEIOIIUXCS
MaTepUaJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBarebckne 1eMCTBUSL:
BIIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
bu3nuecKoi HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EeATebHOCTH
B o0Onactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (HU3UIECKOTO COJACpKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJAMH JCSATEIHHOCTH TIO TMIOJYYEHUI0O HOBOTO 3HAHUS, €r0
UHTEPIIPETAllNY, MPEOOPa3OBaHUI0 W TPHUMEHCHHIO B Pa3jMYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JIaHMH YICOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATh TIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOIAUTh apTyMEHTHI MJIs JOKa3aTeIhCTBA
CBOMX YTBEPKJICHUH, 3a]]aBaTh ITAPAMETPhI K KPUTEPHH PEIICHUS;

aHAJIM3WPOBATh TIOJYYEHHBIE B XOJIE pEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OopMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NESTETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIC IOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a4UH, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJydeHUS WH(POpMANUU (HU3UIECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETAIi0 WHOOPMAMKA Pa3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CPEJCTBa  WH(MDOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpraHU3aIlMOHHBIX
3aJa4 ¢ COONIOICHHEeM TpeOOBaHMA APrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, peCypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co371aBaTh TEKCTHl (PU3MUYECKOTO COACpPKAHWSA B PA3IUYHBIX (dopMarax C
y4€TOM Ha3zHAYCHHS MHPOPMAITUHU U LIEJICBON ayJUTOPHH, BRIOUPAst ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3aliu.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:
OCYHIECTBJISATh OOIIEHWE Ha ypokax (QU3UKK U BO BHE-YPOUHOU
NEeATEeIIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOK TOUYKY 3PE€HUSI C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPECTB;

NOHUMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUN € Y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

IMPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH W
KOOPJIMHUPOBATh JIEUCTBUS 10 €€ JOCTHKCHUIO: COCTABIISITH IUIaH JCUCTBUH,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KA4€CTBO CBOET0 BKJAJa M KaXJAOTO y4YaCTHUKA KOMAaHJbl B
001Ut pe3yNbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npe/yiaraTb HOBBIE IIPOEKTHI, OLEHHBATh HWJEU C TMO3ULUUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEJACHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBIATh TBOPUECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSITEIBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM;

pacmupsTh paMKu y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIIICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JaCTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISAM;

BJIaJ€Th  HABBIKAMHM  TO3HABATENbHOM  pedieKCUd  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX MPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHHUI;



UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pEIICHNUS;

YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEUICHUS IO HX
CHUKECHUIO;

NpPUHUMATh MOTHUBBI W apTyMEHTBHI JPYTHUX TPU aHAKW3€ pe3yIbTaToB
NS TEIILHOCTH;

PUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPH aHAINW3E pPe3yIbTaTOB
NEeSITENHHOCTH;

MpU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce mocTHKEHHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro o0O1mero oOpa3oBaHUs Yy OOydarOUIUXCs
COBEPIICHCTBYETCS HMOLIMOHAIIbHBIH WHTEIJICKT, MpeIoararoni
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIEHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOW AMOIMOHAIBHOMN chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMs, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MNPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
SMOIIMOHATBHBIM H3MEHEHUSIM U MPOSIBJIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K JOCTH)KCHHIO 1ETH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

OIMIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
IPYTUX, YYUTBIBATh €r0 TMIPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHQIUKTHI.

HNPEJAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kjacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poiib U MecTo (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOW EATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS U3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHalibHasi TOUKa, MHEpLUUaIbHas cUcTeMa OTCu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICaIbHBIN Ta3, MOJEIH CTPOCHUS Ta30B, KUAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEeIIeHNH (PU3NYECKUX 3a]1aY;



pacno3HaBath (pU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U
3JIEKTPOJAMHAMUKH:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIKEHUE, CBOOOJHOE TMAJC€HUE TN, JBH)XXEHUE MO OKPY>XHOCTH, WHEpLHS,
B3auMoJielicTBue Tell, Tuddy3us, OPOYHOBCKOE JIBMKCHHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HArpeBaHUU (OXJIaXKIEHUU), TEIIIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJECHCALMs, IJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIQYKHOCTbh BO3/IyXa, OBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXJAY MapaMeTpamMy COCTOSIHHMS Ta3a B H30Ipoleccax,
AIIEKTpHU3alUs TeJl, B3aUMOACHCTBHE 3apsI0B;

OMKCHIBATh MEXAHMYECKOE JIBMIKEHME, UCTOJb3ysl (PU3MYECKHe BEIUYUHBI:
KOOpJMHATa, MyTh, IMEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC Te€Jla, KUHETUYeCKasi SHEPrus, MOTECHIUAIbHAS HHEPIusi, MEXaHU4YecKas
paboTa, MexaHW4YecKass MOINHOCTh; TPH OIKCAHUU TMPaBUIBLHO TPAKTOBATH
(bu3MUecKuil CMBICT MCIOJB3YEMbIX BEJIHYMH, WX OO0O3HAYCHUS W €IMHHIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIEC TEIUJIOBBIE CBOMCTBA TEI M TEIUJIOBBIC SIBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKAs] SHEPTUs XaOTHYECKOrO JBIKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, pabora rasa,
KO3(P(PUIHUEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOTO JBUTATENs; NPU ONHCAaHUU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYWH, WX
0003HaueHUA W EIUHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MUECKYI0 BEIMUUHY C IPYTUMH BEIMYMHAM;

OTUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTRBA BEIIECTBA U DJICKTPUUECKUE
siBJI€HUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUUYUHBIL: DJICKTPUUYECKUM 3apsij,
AIIEKTPUYECKOE MOJIe, HAMPSHXKEHHOCTD TMOJIsI, MOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONHUCAHWM TIPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIOIb3YEMBIX
BEJIMYMH, UX OO0O3HAYEHUsS] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMHU BEJIMUYUHAMU;

aHAMM3UPOBaTh (PU3MUECKHUE MPOIECCHI U SBIICHUS, HUCIIONB3YsT (U3UIECKUE
3aKOHBI Y MIPUHIMIBL: 3aKOH BceMUpHOTo TsiroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHHMS MEXAHWUYECKOW DJHEPrHM, 3aKOH COXPAHEHHS HMITYJIbCa,
NPUHIIUAN CYNEPNO3UIIUA CHJI, TPUHIUII PABHOMPABUS HHEPIUATBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOECHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEJHEN KMHETUYECKON HEPruu TEIJIOBOTO JABUKEHUSI MOJIEKYII C
a0CONIOTHOM TeMIepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu »>TOM pasinyarh CIOBECHYIO



(OpMyJIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPHUHIMIBI JEHCTBUS  MAalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCIOBHS X OE30MACHOTO HCIOIb30BAHUS B
MMOBCEIHEBHOM KM3HU;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCJIENOBAHUIO (DU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO0 O0OpYHOBaHHS, MNPOBOAUTH ONBIT U
(GopMyIUpOBATH BHIBOJIBI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEITUYHH, IIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs W HUCIOJIb30BaTh W3BECTHBIE
METO/bI OLIEHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKUMH  BEIUYHMHAMH  C
VCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
buKkcHpoBaTh pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B
BUJI€ TaOJIUI U TpapUKOB, AETaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BaHNUS;

coOnroaaTh mpaBuiia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
pamMKax y4eOHOToO SKCIEpHUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NESTENHLHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1aOOPAaTOPHOIO
000py0BaHUS,

pemiatb pacy€THble 3aJayd C SIBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIOJB3YS (PU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJauu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HeoOXonuMble NIt €€ pellieHHs, TPOBOJUTh PACUEThl U OILEHUBATH PEATbHOCTH
NOJIYYEHHOT'0 3HAaUeHHS (PU3HUECKON BEJIMYUHBI;

pelaTh KaYeCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUU C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue IBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHbIX  3aJad  COBpPEMEHHBbIE
UH(OPMAIMOHHBIE TEXHOJIOTMH JJI1 MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
Y IPEICTaBIICHUs YYEOHOW W HAy4YHO-IOMYJIIPHON MH(POPMALIMH, ITOTYYEHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydaeMyto HH(OPMALILIO;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HaAyKd, OOBIACHEHHE IPOLECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIOJb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
i obecrieyeHus: 0€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOpPAaMHU U TEXHUYECKUMU



YCTPONCTBAMH, NI COXPAHEHUS 3[I0POBbSI M COOJIO/IEHUS HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KalOILEH Cpelie;

paboTaTh B Tpynmne C BHIMIOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIBI, PalMOHATBHO pACHpEAeIiaTh OOS3aHHOCTH U
IJIAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB IPYMIIbI B PEIICHUE pacCMaTpUBaeMO TPOOIIEMBI.

K koHuy oOyuenuss B 11 KJjacce npeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIMNXCSI YMEHUM:

JEMOHCTPUPOBAThL HAa MPUMEpax poiib U MecTo (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PA3BUTUH COBPEMEHHOU TEXHUKHU HU
TE€XHOJIOTUW, B MPAKTUYECKOW NESITENBHOCTH JIIOAEH, LEJOCTHOCTh U E€JUHCTBO
(bu3MUecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCINIECH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, Iyd CBETA, TOUYCUYHBIA UCTOYHHUK CBETA, SACPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJipa MPHU pElIeHUU (PU3NYECKHUX
3a/1ad;

pacrno3HaBath (U3UYECKHUE SIBJICHUS (TIPOLIECChI) U OOBSCHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKU M KBAHTOBOW (PU3UKU: AJIEKTpUUYECKasi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aUMOJCICTBUE
MAarHuTOB, DJICKTPOMarHuTHas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIMHUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsI W
BOJIHBI, NPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHHE, NPEIIOMIICHHUE,
uHTeppepeHnus, audpaknus W TOMAPU3aNMs CBETa, JHUCIEPCUS CBETa,
dboToanekTpudeckuii 3pdexT (poTodaddhexT), CBeTOBOE AaBICHNE, BOSHUKHOBECHUE
JMHEWYATOro CHEKTpa aromMa BOJOPOJa, €CTECTBEHHAs H HMCKYCCTBEHHas
PalMOAKTUBHOCTb;

ONUCHIBATh M3YUYECHHBIC CBOWCTBA BEIIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3IMYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUS (TIPOLIECCHI), UCHOJIBb3Ysl (DU3UYECKHUe BEITUYMUHBIL:
AJIEKTPUYECKUM 3apsill, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOABIDKYLIAs Cuia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TMojs, cwia Awmmepa, cuna JlopeHia, MHIYKTUBHOCTb
KATYILKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPUOJ U YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsiji W CHJIa TOoKa B TpoIlecce
FapMOHUYECKHX DJICKTPOMArHUTHBIX KoOJeOaHul, (OKYCHOE pacCTOsTHUE W
ONTUYECKAs] CHWJIA JIMH3bI, NIPU ONHCAHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUUN
CMBICI UCIOJb3YEMbIX BEJIMYHMH, MX OOO3HAYEHUSI WU €JAUHUIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJINYNHAMU;



ONUCHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHl, HUCIOIb3YS
(du3ryuecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOTypaciiazia, SHEPTUsl CBSI3U
ATOMHBIX SJIEp, TPHU OINHWCAHWHM TPABWIBHO TPAKTOBATH (PU3MUECKHH CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIONIUE JIAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYHMHAMU,
BBIYUCIIATH 3HAaUCHUE (DU3NUECKON BEITUUNHBI,

aHaJTM3UPOBaTh (PU3UYECKUE MPOLIECChl U SIBICHUS, UCIONB3Ys (U3UUECKUE
3aKOHBI U MPUHLMINBL: 3aK0OH OMa, 3aKOHBI MOCIEA0BATEILHOIO U HNapaJlIeIbHOIO
COCIMHEHUs MPOBOJHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH BJIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, YpaBHeHHE OWHIITEHHA it doTorddexra,
3aKOH COXPAHEHUS SHEPrUU, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUsI MAaCcCOBOr0 4ucia, nmoctyiaTtel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHULbI, OO0JACTH)
MPUMEHUMOCTH;

ONpEEIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh W ONKCHIBATh M300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCJIEAOBAHUI0 (U3NUYECKUX SIBICHUN W
MPOILIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBarh TpobieMy/3agady M THUNOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOI0 00O0pYyJOBaHMS, MPOBOAUTH OMbBIT U
bopMyIMpPOBaTH BHIBOJIHI,

OCYILIECTBIISATh MPSMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, HPU
TOM BBIOMPATh ONTHUMAJBHBINA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh W3BECTHHIC
METOJbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHMUIA;

UCCTIEJIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH C HCIOJIb30BaHUEM
OpSIMBIX HU3MEPEHUM: MpPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3yiabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BHUAC TAOJUIl H
rpaduKoB, AeNaTh BHIBOJBI 110 pe3yJIbTaTaM UCCIEAOBAHMUS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEJCHUU HCCIICTOBAaHUMN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-HCCIENOBATEeIbCKON W MPOEKTHOM
JEATeNIbHOCTU C UCIOJIb30BaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000py0BaHU4;

pemiath pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIETBIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaliM3a YCIOBUS 3a1a4u



BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUYECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOAUMBbIE JUIsl €€ pelleHus, NMPOBOJUTH PACUEThl M OLIEHWBATH PEaIbHOCTh
MOJIYYEeHHOT'0 3HAaYeHUS (PU3HUECKON BEJIMYUHBI;

pelIaTh KaYECTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYKIAEHUI C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyeckue sIBICHMUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBbIE
UH(OPMAIIMOHHBIE TEXHOJIOTMH JJI1 MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN
U TPEJCTABICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MHGPOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALILIO;

OOBSICHATh MNPUHLMIBI JEHCTBUS MalIUH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacCHOT0 MCIOIb30BaHUS B MOBCEIHEBHOM
KHU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
i obecriedyeHus: 6€30MaCHOCTU MPHU OOpalCHUH ¢ MPUOOPAMHU U TEXHHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKpYXalolleH cpene;

paboTath B TpyIIe C BHIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh padOTy TPyNIlbl, PALMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYAlMsX, aJI€KBaTHO OLIEHUBATh
BKJIAJ] K&KJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3ieioB U TeM uu@poBbIie
Ne /i P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUSA
1.1 Pu3ukKa 1 METOAbI HAYYHOT'O TO3HAHUS 2 Bubmmorera [IOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kinemaruia > https://m.eds00.ru/7f41bf72
but6mmoreka [JOK
2.2 Hnramka 7 https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
2. 1 1
3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no paszneny 18
Pazjnen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUMKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 | bubnmoreka [JOK
’ TEOPHUHU https://m.edsoo.ru/7f41bf72
bubnunoreka [IOK
2 1 1
3 OcHOBEI TepMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bu6muoreka [IOK
' ®a30BbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazaeny

24

Paznea 4. JIEKTPOJAMHAMUKA

but6mmoreka [JOK
4.1 OmeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 21EKTpUYECKUN TOK. TOKHU B 12 bubnuorexa LIOK
' pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (uudpossbie
Ne /i P Kontpoabnbie | IIpakTuyeckne bp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
L1 MarauTHoe nosie. DIeKTPOMAarHuTHas 1 | 3 bubnuotexa [JOK
' WHIYyKIUS https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHudecKkre 1 3IeKTPOMArHUTHBIE 9 1 bubnuotexa [JOK
' KoJeOaHus https://m.edsoo.ru/7f41¢97¢
59 MexaHu4ecKre 1 AIEKTPOMArHUTHBIE 5 | bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢c
bubmoreka [JOK
23 O 10 3
frmka https://m.edsoo.ru/7f41c97c
Nroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

11 OCHOBBI cieUMaIbHON TEOPUU 4 | bubnuorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASA ®U3BUKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKU 6 bubmorexa TIOK

https://m.edsoo.ru/7f41c97¢




but6mmoreka [IOK

4.2 4
Crpoenne aToma https://m.edsoo.ru/7f41c97¢
bubnuorexa [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 bubmmorera [IOK
https://m.edsoo.ru/7f41c97c

Nroro no pazaeny 7
Paznen 6. OBGOBLIAIOIIEE IIOBTOPEHUE

6.1 O06o0maroriee TOBTOPSHHE 4 ngﬂ;ﬁféﬁgﬁi £41c97c
Hroro no pazaeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosanuyectBo 4yacos DJIEKTPOHHBIE
Ne Hara nugposeie
Tema ypoka Konrpoabublie | Ilpakruueckue
n/n Bceero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
®u3uka — HayKa O MPUPOJE.
1 Hayunsie MeT(})/ bl HO?I,)H;)HI/IFI 1 bubmmorexa [IOK
y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeT0 MUpPA
Poins 1 MecTo ¢pu3uku B

) (hopMUpOBaHUH COBPEMEHHOM 1 bubnmoreka [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIFOICH
MexaHuueckoe JBHKEHUE.

3 OTHOCHUTEIHFHOCTHh MEXaHHYECKOTO 1 bubmuoreka [JOK
nemxeHus. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnuoreka [IOK
JIBUXKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE 1 bu6muorexa [IOK
JBHUKCHHUE https://m.edsoo.ru/ff0c372¢e

6 CBob6osHOe najieHe. Y cKkopeHue | bubnuorexa [JOK
CcBOOOIHOTO ITaJICHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHOe 1BUXKEHHUE.

7 Z[I;Hmeﬁne MaTepHUaIbHOM TOYKH I10 1 buomorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPYHOCTH
8 [IpuHuun otHOCUTENBbHOCTH [ anumnes. 1 bubnuorexa [IOK




WNuepuuanbHbple CUCTEMBI OTCYETA.
[TepBriit 3akoH HeroToHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuina. [lpunnun

9 CYNEPIIO3UITNH CHl. BTOpoii 3aKoH bubmorexa LIOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HprotoHa i1 MaTepuanbHON TOUKH

10 Tperuii 3akon HeroToHa 114 bubnuorexa [IOK
MaTEePHUAITBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpPHOTO TsArotenus. Cuna

11 TspkecTu. IlepBas kocMudeckas bubmmorexa LOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
TEna https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadbuiment TpeHus.

13 Cuna C(P;r[ OTI/IBJ'IGI(-Il)I/IqS)[ pu ,I[BI/I)P;(CHI/II/I bubmorexa LOK

p p https://m.edsoo.ru/ff0c3f76
Tena B JKUAKOCTH HJIU ra3e
[ToctynarenbHOE M BpalmaTeabHOE

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO TEIa. bubmnoreka LIOK
MowmenT cunbl. I1nedo cunsl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
Nmnynbc MaTepuanibHOM TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOUYEK. bubmuorexa [JOK
WmMrtynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBU)KEHUE
PaboTa 1 MOIITHOCTH CHUJIBI.

16 Kunernueckast sHeprust MaTepuagsbHONR bubnuorexa [JOK
ToukHu. Teopema 00 M3MEHEHUHN https://m.edsoo.ru/ff0c4502
KUHETUYECKOI 3HEpruu

17 [TorenmansHas 3HEprus. bu6mmoreka [IOK




[ToTenuuanbHas 3HEpPTUs yOpyro
ne(OpMUPOBAHHOI MPY>KUHBL.
[ToTenuuanpHas sHeprus Tejaa BOIU3U
MIOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

IloreHnanpHble U HENOTEHIMATIbHbIE
cuiibl. CBA3b pabOThI
HETOTEHLUAIBHBIX CUJI C U3BMEHEHUEM
MEXaHUUYECKON SHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUs MEXaHUUECKON
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopartopHas pabota «MccnenoBanue
CBSI3U pabOThI CHIIBI C U3MEHEHUEM
MEXaHUYECKON DHEPIUHU Tesa Ha
IIPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJOKEHUS MOJIEKYIISIPHO-
KHHETHYECKOW Teopuu. bpoyHoBckoe
nskenue. Auddyzus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrtep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPIBIX TEN

23

Macca monekyn. KoanyectBo
BeniectBa. [locrosHHas ABoraapo

24

TenmoBoe paBHOBecue. TemnepaTypa




u e€ uzmepenue. [llkana Temneparyp
Lenascus

WUneanwueiii raz B MKT. OcHoBHOE

bub6mmorexa [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbGcomoTHas TeMIiepatypa Kak Mepa
2% CpeIHe KHHETUYECKON IHEPTUU bubnmoreka [JOK
JBAKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akon JlanbToHa. I'a30BEIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
28 3aBUCUMOCTH MEXIy NapameTpamu
COCTOSIHUS pa3peKEHHOI0 Ta3a
79 N3onponeccel B uaeabHOM ra3e U ux bubnuorexa [JOK
rpadguvecKoe npeICTaBICHNE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 criocoObI e€ m3meHneHnus. KomnuecTBo bu6mmoreka [IOK
TEIUIOTHI U pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
9HEPrusl OJHOATOMHOIO HJEAJIBHOTO
rasa
31 Bunael rerionepenaun bubmmorexa TIOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTD BELLIECTBA.
32 KonunuecTBo TennoTsl npu bubmmorexa LOK
. https://m.edsoo.ru/ff0c5¢36
Terionepenade. AauadaTHeli mpouecc
1 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bu6muorexa [IOK
IIPUMEHEHNE K U30IIPOLIECCAM https://m.edsoo.ru/ff0c5efc
34 Heob6patumocTh mporieccoB B bubmuorexa [JOK




npupoze. Bropoit 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOJMHAMHUKHU
35 [Mpunuun nevicteus u KI1J TrermoBoit bub6mmorexa [JOK
MaIllMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
17 DKOJIOTHYECKHE MPOOIEMbI
TEIJIO3HEPTeTUKU
13 O6o06maromuit ypok «MoekysipHas bubmmorexa [JOK
(uszuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas padota no teme
39 «Monexynspnas pusuka. OCHOBbI bubmmorexa LIOK
yIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSL. bubnuorexa [IOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
AOGCOmIOTHAS M OTHOCUTEIbHAS
41 BJIAKHOCTB BO3yxa. HachleHHbIN bubmmorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue u
47 amopQHble Tena. AHU30TPOIHS bu6nuorexa [IOK
CBOMCTB KpucTa/ioB. JKuakue https://m.edsoo.ru/ff0c650
Kkpuctauibl. CoOBpeMEHHbIE MaTepHUAIIbI
[InaBneHue u KpucTamU3anusl.
43 VnenbHas TemioTa riaBiIeHUs bubnmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 YpaBHEeHHE TEIUIOBOTO OamaHca
PaBHEHHE TEILIOBOT " https://m.edsoo.ru/ff0c6820
b K
45 DneKkTpu3anus Tei. DINeKTPUIeCKUu nommotexa O

https://m.edsoo.ru/ff0c6bcc




3apsn. JIBa BUa DIEKTPHUECKUX
3apsioB

[IpoBOIHUKHN, TUBTEKTPUKHU U

bu6mmorexa [JOK

46 HOJIYIIPOBOIHUKN. 3aKOH COXPaHEHUS
yrip A p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsiaa
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kymnona. ToueyHLIN diIeKTpUYECKUI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ff0c6ces
3apsin
Hanpssk€HHOCTB IIEKTPUYECKOTO
43 noJs. [lpuHnun cynepno3unuu bubnuorexa [IOK
BJIEKTPUYECKUX Noje. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpOCTaTHYECKOTO
49 noxad. ITorennuan. PasHocTh bubmorexa [IOK
' ’ https://m.edsoo.ru/ff0c6f00
[OTEHI[AATIOB
IIpoBOOHUKHY U AUIIEKTPUKU B
50 3J1peKT OCTaTUYECKOM Holee bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTD
bu6mmoreka [JOK
51 OnekrpoéMrocth. Konaencaro
p P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIJIOCKOTO
52 KOHJEHCATOpa. DHEPTrU 3apSKEHHOTO bubmorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
53 JlaGopatophas pabota "H3mepenue
3IEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUS U IPUMEHEHNE
54 KOHJIEHCAaTOPOB, KOIMPOBAJIBLHOTO

amrmapara, CTpyHHOIro IpuHTepa.




DJIEKTpOCTaTUUYECKAs 3aIUTa.
3a3eMiieHHe AIEKTPOIPUOOPOB

55

DNEKTPUUYECKHUM TOK, YCIOBHS €T0
cyniectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conpotunenue. 3akoH Oma aJist
y4acTka Ienu

56

[MocnenoBarenbHOE, MapaLIeTBHOE,
CMEIIIaHHOE COeAMHEHNE
npoBoaAHUKOB. JlabopaTopHas paboTa
«/3yueHue cMeaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

bubmnoreka LIOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTH AIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

bub6anoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa a1 TOJTHOM (3aMKHYTO)
anexTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenue DJ1C ucTouHrka Toka U
€ro BHYTPEHHETO COMPOTUBIICHHS)

0.5

bub6aunoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAS MPOBOJUMOCTb TBEPIBIX
METaJIOB. 3aBUCHMOCTH
COTIPOTHUBJICHUS METAJIIOB OT
TeMiiepaTypbl. CBEpXIIpOBOIUMOCTh

60

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHUKH, UX COOCTBEHHAS U
MpUMeCHast MpoBoAUMOCTh. CBOMCTBA
p—n-nepexoxa. [loaynpoBogHUKOBEIE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae




PUOOPHI

DNEeKTpUUECKUN TOK B pacTBOPax U
paciiaBax 3JIEKTPOJIUTOB.

bub6mmorexa [JOK

62 1
DNEeKTPONUTHYECKAs JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEeKTPUYECKHUM TOK B raszax.

63 CaMOCTOSITeTbHBIN U | bubmuoreka [JOK
HECAaMOCTOSITENbHBIN pa3psia. MomHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpudeckue mpudopsl U

64 YCTPOMCTBA U UX MPAKTUIECKOE | bubnmoreka [[OK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06marmuii ypok 1 bubnmoreka [JOK
«INEKTPOIUHAMHKAY» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora o teme

66 «Qnextpocraruka. [TocTosHHBIN 1 bu6nuorexa [IOK
JJIEKTpUYECKUN TOK. TOKkH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepsHblil ypok. KonTponbHast 1 bu6nuorexa LIOK
paborta no Teme "OnexkTpoauHamMuKa' https://m.edsoo.ru/ff0c8c56

68 PesepBHbliil ypok. O600maomui ypok 1 bubnuorexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
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11 KITACC

Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThl padoThbI
pecypchl
[TocTostHHBIE MATHUTHI U UX

| B3auMojieiicTBUE. MarHuTHOE ToJIe. | bubmuoreka [JOK
Bektop MaruutHOM MHAYKUMH. JInHIM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUH
MaruuTHO€ 1oJie MPOBOIHHUKA C

) ToKOM. OnbIT DpcTeaa. ) bubnmnoreka [JOK
B3anmoaeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yuenue | 1 bubnuoreka [IOK
MAarHUTHOTO IOJI KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO ITOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Ammepa.

4 JlaGopaTopHnast pabora | 1 bubnuoreka [IOK
«HccnenoBanue AeMCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHEe MarHUTHOT'O MOJIS Ha

5 JBUKYULIYIOCS 3apsSyKEHHYIO YaCTHILY. | bu6nuorexa [IOK
Cuna Jlopenna. PaGota cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpomMaruuTHas UHAYKIus. [loTok )

BEKTOpa MarHUTHOU uHaykuuu. J/1C




WHIYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu Dapages

JlaboparopHnast pabota
«Uccnenosanue sBiIeHUSI
ANEKTPOMArHUTHOW MHIYKIIMI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal 50

NunykTUBHOCTS. SIBIEHUE
camouHAykIuu. I1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0Je

bubmnoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTponucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHTEIH 3JIEMEHTAPHBIX YaCTHLI,
MHAYKIMOHHAs I1eYb

10

O6o006matonuii ypok « MarauutHoe
I10JI€C. SHCKTPOMaFHI/ITHaH UHAOYKIOUSD)

bubnnoreka [IOK
https://m.edsoo.ru/ff0cab&82

11

Konrponsnas pabora no Teme
«MaruurtHoe 1oute.
BHCKTPOMaFHI/ITHaﬂ HWHIOYKOWS»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHUUYECKUE
Kosebanus. ['apmMoHHUYEeCcKHe
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHUH.
[IpeBpatienue sHepruu

bu6nunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJebaHuil rpys3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»




14

Koneb6arenbupiii koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJeOaHHs B
UjieaIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHanorus MexxJ1y MeXaHH4eCKUMHU U
SJICKTPOMArHuTHBIMHA KOHe6aHI/ISIMI/I

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUH B HICATHHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxXarnmx
KoJieOaHusAX. BeIHYKICHHBIC
MeXxaHHYeCKHe Koyiebanus. Pe3oHanc.
BriHyX1€HHBIE 37IEKTPOMATrHUTHBIE
KoJIeOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbiii Tok. CUHYCOUIATBHBIN
MepEMEHHBINA TOK. MOIIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsKEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaaya u norpedieHue
JIIEKTPUYECKON SJHEPTUU

19

Y CTpoHCTBO M MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUUECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUU JJIEKTpoIepesayd

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYeCKHe PUCKU TIPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus




AJEKTPOIHEPIHH B MOBCEAHEBHON
KU3ZHU

Mexanudueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

bu6mmoreka [IOK

21
pacnpocTpaHeHus U AJIUHA BOIHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeunsle U IPOJOJIBHBIE BOIHBI
2 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnuorexa [HOK
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBoMcTBa U ckopocTs. [lkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paTuOCBA3U U
24 TeneBuaeHus. Pa3Burtue cpencts
cBs3u. Paguonokanus
25 Konrponbnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsmonnHeiHOE pacipoCTpaHEHUE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexka [JOK
ToueuHsblll UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus csera. [loctpoenue brbmmorexa [OK
p L p https://m.edsoo.ru/ff0cd4e0
M300paXeHU B IIIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
)3 BHyTpeHHee oTpaxeHnue. [IpenenpHblit bubmuorexka [JOK
YIL'OJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpa)KE€HUs
29 JlabopaTtopHas pabota «M3mepenue bubmuorexka [JOK




IMOKa3aTeyid MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

Jlunssl. [TocTpoenue n3odpaxxeHuil B

bu6nuoreka [JOK

30 nunH3e. Dopmyrna TOHKOM JTUH3BI.
PMY https://m.edsoo.ru/ff0cddle
VYBenuueHue JTUH3bI
Jlaboparopnas pabota
31 «HMccnenoBanue cBOMCTB
M300paXeHUH B IMH3AX»
Hucnepcus cBera. CnoxxHbIN COCTaB
1 6enoro csera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
13 Wntepdepennus cera. Audpaxims bubnumoreka [IOK
ceta. Juppakuronnas pemeérka https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPbI U yCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
16 KJIaCCUYECKOM MexaHuKu. [TocTynarsl bubnuorexa [JOK
CIIELIMAIbHON TEOpHUH https://m.edso0.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.
bu6mmoreka [IOK
37 3ameIeHre BpEMEHHU U COKpallleHue
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM
. bubmuoreka [JOK
38 yacTulbl. CBSI3b MACChl C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
39 KonTponbHas pabota «OnrTuka. bubnuorexa [HJOK




OCHOBBI cieMaIbHON TEOPUHU
OTHOCHUTEIIbHOCTH

https://m.edsoo.ru/ff0cf610

®otonsl. opmyna [1nanka. Dueprus

bubmnoreka [IOK

40
Y UMITYJIBC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIENOBAHUE Eu6 [TOK
HOINOTEKA
41 oroa(ddexra. OnbiTe A. T
¢ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl poTodddekra. YpaBHeHUE
42 SﬁHMTeI(‘;II)Ha nqs)l(bq)omaq);ema bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» potospdexra
Jasnenue cera. OnwiTh [1. H.
43 JlebeneBa. XuMnueckoe ACHCTBUE bubmorexa [TOK
sIeBa. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoicTBa u
MIPaKTUYECKOE TPUMEHEHHUE:
44
¢dboTorIeMEeHT, POTONATUHK,
coJIHeUHas OaTapesi, CBETOIUO
45 Pemenue 3agad no reme « 3J€MEHTBI bubmuorexka [JOK
KBAHTOBOM OITHKI» https://m.edso00.ru/ff0d0302
Monpens atoma TomcoHa. ONBITE
46 Pezepdopaa mo paccesHuio a-4actu bubmorexa HOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJielb aTOMa
bu6mmorexa [IOK
47 [Toctynater Bopa
Y p https://m.edsoo.ru/ff0dOafa
N3nyyenue u noriomenue GoToHOB
48 IIpH IIEPEXOJe aTOMa C OJHOI'0 YPOBHS bubmorera [TOK
p pexon . g yp https://m.edsoo.ru/ff0dOafa
SHEPTruu Ha apyroil. Buasl criekTpoB
49 BonnoBeie cBolicTBa yacThIl. BoHbI bu6mmoreka [IOK




ne bpoina. KopnyckynsipHo-
BOJIHOBOM Jtyanu3Mm. ClIOHTaHHOE U
BBIHY)KJCHHOE U3Ty4YeHHE

https://m.edsoo.ru/ff0d0cal

50

OTkphITHE paTn0aKTUBHOCTU. OTBITHI

Pesepdopna mo onpeneneHuo cocraa

PadruOAKTUBHOI'O U3JTYYCHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BrnusHue
PaIUOAKTUBHOCTH Ha KUBBIE
OpraHu3Mbl

52

OTKpbITHE TIPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnan. 'aMmma-uzinyyeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SaepHbIin
peakrop. [IpobiemMbl, mepCcreKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI A1€PHOI
SHEPTreTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHbIe YacTullbl. OTKpBITHE
Mo3UTpOoHa. MeTo bl HaO IO IEHUS 1
perucTpanmm 3JI€MEHTAPHBIX YaCTHII.
Kpyrusiii cton «®OyHaaMeHTanbHble
B3auMoAercTBUS. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro ne6a. Co3Be3nus,
SpKHE 3BE3MbI, TNIAHETHI, UX BUTUMOE
nBrokenne. CoHeyHas cucTeMa




56

Comnane. CoirHeuHast aKTUBHOCTD.
Hctounuk sueprun CosiHia v 3BE311

57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTHKU. 3BE3]IbI TITABHOU
MoCJIeI0BaTeIbHOCTH. BHYTpeHHEE
ctpoeHue 3B€311. COBpeMEHHbIC
MIPEJICTABJICHHS O IIPOUCXOXKICHUHU H
sposmrony CoIHIIa U 3BE3]

58

Muneunsbiit [1yTe — Hama ["anakTuka.
ITonoxxenue u nBuxenue ConHIla B
l'anaktuke. ['amaktuku. YépHbie
JBIPBI B SIAPAX TAJIAKTHK

59

Bcenennas. Pa3z0oeranue rajakTHK.
Teopust bosnpioro B3peIiBa.
PenukroBoe nusnyuenue.
MertaranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

Kontposnbnas padoTa «51eMeHTHI
ACTPOHOMHU M aCTPOPHUIUKI

62

O6o6maromuii ypok. Poib ¢pusuku u
aCTPOHOMUHU B 3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATIbHON 1
ATUYECKOM cdepax NesaTeTbHOCTH
YyeJoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o6uaromuii ypok. Posib




¢dbuzmdeckoit Teopuu B HOPMUPOBAHUH
MpeACTaBICHUH 0 pu3ndeckon
KapTUHE MHpa

O6o0maromuii ypok. Mecto
(hU3UIECKOI KapTUHBI MHPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUN O IPUPOJEC

66 PesepBHbIil ypok. MarHutHOE 1noJte. |
DneKTpoMaruuTHas UHAYKIUS
PesepBubiil ypok. Ontuka. OCHOBBI

67 CrielMagIbHON TeOpUHn 1
OTHOCUTEITLHOCTH
Pezepubiii ypok. KBanToBas ¢usuka.

68 3Hel\I:eHTH};Iz:T OHOMHH U * 1 bubmorexa HOK

p https://m.edsoo.ru/ff0d 1784
acTpOpU3UKU
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usuka, 11 knace/ Makumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueit [lapdpentreBoit H.A., AkunonepHoe o6mectBo «M31aTenbcTBO

«HpOCBGH_IGHI/IC»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

KM

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

ME/IUA, NnTepHeT-ypoku






