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INOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma no ¢usnke 6a30BOro ypoBHs Ha ypOBHE CpeHEro oouiero ooOpa3oBaHus pa3paboTaHa
Ha OCHOBE IOJIOXKEHUI 1 TpeOOBaHUH K pe3ysibTaTaM OCBOEHHsSI OCHOBHOM 00pa30BaTesIbHON MPOrpaMMBl,
npezacrasieHHbix B PI'OC COO, a takxke ¢ yuéroMm (enepanbHoil paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIUM TpernoAaBaHusi y4deOHoro mpeamera «®Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3ALUAX
Poccuiickoii @eneparnum, peaan3yonx OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Copnepxanue nporpaMMmel 1o (uU3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAY4HOI
KapTUHBI MUpa odyuatommxcs 10—11 kmaccoB npu oOyueHnn ux gusnke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/IEITeIIbHOCTHOTO TIo1xoa. [Iporpamma o ¢pusuke coorBercTByeT TpedboBanusm GI'OC COO
K IJAHUPYEMbIM JIMYHOCTHBIM, NPEAMETHBIM U METAlPEIMETHBIM pe3yibTaTaM OOydYeHMs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh pean3allii MEXKIPEIMETHbIX CBsi3eH (PU3MKH C €CTECTBEHHO-HAayYHBIMU
yueOHBIMU IIpeMeTaMu. B Hell onpenenstoTcs OCHOBHBIE LIEJIM M3Y4YEeHUs (PU3UKU HA YPOBHE CPEIHEro
obmiero o0Opa3oBaHUs, IUIAHUPYEMBbIE pE3YJIbTaThl OCBOSHHSI Kypca (M3HKH: JMYHOCTHBIC,
MeTalpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

e [UIAaHUpYEMbIE pEe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIE

IpEMETHBIE PE3YJIbTaThl M0 T01aM 00yUYEeHHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus.

®u3rKa Kak Hayka o HanOoJiee 00IMX 3aKOHAX MIPUPO/IbI, BEICTYIAs B KAUECTBE yYEOHOI 0O IpeAMETa
B IIKOJIC, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY 3HaHUU 00 okpyxkatomeM mupe. LlkonbHbIA Kypc
bu3uKN — ccTeMo0Opa3yOLIUii A1 €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEIMETOB, TOCKONIBKY (pru3nueckue
3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBICHUH, MU3y4aeMbIX XUMHEH, Ononorueil, puszudeckoil reorpadueit
U actpoHomueil. Micnonp30BaHue U aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUM ONpeNeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B Cepe IHEPreTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOJTYYEHHUS
HOBBIX MaTe€pHaJiOB C 33/JaHHBIMU CBOMCTBAMHU U JIpyrux. M3ydyeHue (pu3MKu BHOCUT OCHOBHOH BKIJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTHHbI Mupa oOydamommuxcs, B (OpPMUPOBAHHE YMEHHI
NPUMEHSTh HayYHbIM METO/1 TO3HAHUS NP BHINOIHEHUHU UMHU YYEOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kypca ¢pu3MKH 17151 YPOBHSI CpPEHET0 O0IIero 00pa30BaHUs MONI0KEH Pl UACH, KOTOpbIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Wnest nenoctHOCTH. B COOTBETCTBUM € HEN KypC ABJISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COINEPIKUT
MaTepHall U3 BceX pasiesioB (PU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Wnest renepanuzauuu. B cooTBeTcTBUM ¢ Hell Marepuan Kypca (QHU3UKH OOBEIUHEH BOKPYT
¢uznueckux Teopuil. Begymmm B Kypce sBisercs (OpMUpOBaHUE MPEACTaBICHUM O CTPYKTYPHBIX
YPOBHSIX MAaTE€pPHUH, BELIECTBE U IOJIE.

WUnes rymanutapuszauuu. EE€ peanuzanus mpexanosiaraeT MCMONb30BaHUE T'yMaHUTAPHOTO
noTeHuuana pU3n4eckon Hayku, OCMBICIIEHHUE CBSA3H pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpobdIeMamMHu.

Wnes npuxinagnoit HanpasiaeHHOCTH. Kype ¢u3nku npennonaraet 3HaKOMCTBO € HIMPOKUM KPYTroM
TEXHUUYECKUX U TEXHOJIOTMYECKHUX MPUIIOKEHUIN U3YUEHHBIX TEOPUI U 3aKOHOB.

Wnes sxosorusanuy peaansyercs IoCpeCTBOM BBEACHUS 3JIEMEHTOB COJEPKaHuUs, TOCBAIIEHHBIX
9KOJIOTUYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOPhIE CBA3aHbl C PA3BUTHEM TEXHHMKH U TEXHOJIOTHUH, a
TaKxke 00CyKAeHUs MPoOIeM PallMOHATBHOTO MPUPOIOTIONIB30BAHMS U AKOJIOTMYECKON OE30MaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAMH Kypca (PM3UKH Ha YPOBHE CpPEIHEro oOIiero oOpa3oBaHuUs SBISIOTCS
buszndeckue Teopuu (hopMHUPOBAHUE TIPEICTABICHUN O CTPYKTYPE OCTPOCHUS PU3NIECKON TEOPUH, POITH
(yHAaMEHTAIbHBIX 3aKOHOB M IPHHLMUIIOB B COBPEMEHHBIX MPEACTABICHUAX O NPUPOAE, I'PaHHIAX
IPUMEHUMOCTH TEOPUH, JIsl OTIMCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUH U MPOLIECCOB).



CHCTeMHO-ICATETPHOCTHBI TMOAX0J B Kypce (GU3MKU pealn3yeTcss Mpexae BCero 3a Cuer
OpraHu3aIK 3KCIIEPUMEHTALHON JesITeIbHOCTH oOydatonuxcs. J{ist 6a30Boro ypoBHs Kypca GU3UKU —
9TO UCHOJIB30BAHNE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OPATOPHBIX PadoT,
KOTOpbIE B Iporpamme no (pu3uke oObeAMHEHbl B OOIIMN CIUCOK YYEHMUYECKUX MPAKTHUYECKUX padoT.
Boienenne B yka3aHHOM MEpeYHE JIA0OPATOPHBIX pabOT, MPOBOIUMBIX Ui KOHTPOJS M OLECHKH,
OCYILECTBIISICTCS YYaCTHUKaMU 00pa30BaTENIBLHOIO MPOLEecca NCXOA U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHamleHus: kabunera ¢usuku. IIpu 3TOM oOOecrneunBaeTcss OBIaJeHHE OOYUYAIOUIMMHUCH YMEHUSIMU
IIPOBOJUTh KOCBEHHBIE MU3MEpPEHHsI, UCCIEIOBAHUs 3aBUCUMOCTEN (PU3MUECKUX BEIMYHMH U IOCTAHOBKY
OIIBITOB MO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHME YAENAETCS PELICHUIO PACUETHBIX M KaueCTBEHHBIX 3anad. llpu stom s
pacu€THBIX 33/1a4 IPUOPUTETOM SIBIISIFOTCS 331a4H C SIBHO 33JJaHHON (PU3UYECKON MOJEIBIO, TO3BOJISIONINE
IPUMEHATh U3YyYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjliesia Kypca, TaK U HUHTErpupys
3HaHUS U3 PAa3HBIX pa3/eioB. [ KauecTBEHHbIX 3a]1a4 IPUOPUTETOM SIBIISIIOTCA 3aJaHUsI Ha 00BsICHEHUE
NpOTEKaHUs PU3UUECKUX SIBICHUH U MPOIECCOB B OKPYIKAIOIIEH KU3HH, TPEOYIOIIre BEIOOpa PU3NIECKOM
MOJIEJH JUIsl CUTyalluM NIPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k MarepHalbHO-TEXHHYECKOMY OOECHEUYEHHUIO
yueOHOro npotecca 0a30Bblil ypOBEHb Kypca (GU3UKU HA YPOBHE CpeAHEro olIiero o0pa3oBaHus J0JKEH
U3y4aThCs B YCIOBHSAX MPEIMETHOTO KaOmHeTa (DM3MKHU WM B YCIOBUSX MHTEIPUPOBAHHOTO KaOMHETa
IPEMETOB ECTECTBEHHO-HAydyHOro IukiIa. B kaOuHere Qu3HKM MOMKHO OBITH HE0OXOAMMOE
nabopaTopHOe 00OpYyAOBaHUE sl BBINOJHEHMS YKa3aHHBIX B IpOrpaMMe No (Gu3MKe YYEHHYECKHX
IPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyJOBAHUE.

JlemoHcTpanoHHOEe 000pyAoBaHKEe (GOPMUPYETCS B COOTBETCTBUM C MPHUHLMIIOM MHUHHMAaJIbHOU
JIOCTaTOYHOCTH M 00ecredyrBaeT IOCTAaHOBKY MEPEYUCIIEHHBIX B IporpaMMe Mo (pU3MKE KIHOYEBBIX
JNEeMOHCTpallMid A7l MCCIEOBAHUS M3y4aeMbIX SBJIEHUH M  NPOLECCOB, OHMIUPHUYECKUX U
(byHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlabGoparopHoe o0oOpynoBaHHE ISl YYEHMUYECKHUX MPAKTUYECKUX paboT ¢opMmMupyercss B BUIAEC
TEMaTHYECKUX KOMIUIEKTOB M OOECIeuMBAETCS B pacuéTe OAHOr0 KOMIUIEKTa Ha JBYX OOYyYarolUXCS.
TemaTnueckue KOMILJIEKTHI J1a00paTOpPHOro 000PYI0BaHMS JODKHBI ObITh MOCTPOEHBI HA KOMITJIEKCHOM
UCIIOJIb30BaHUH aHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTENIBbHBIX CHCTEM B
BU/JIE IMPPOBBIX J1aOOpaTOPHUHL.

OCHOBHBIMU LEJIIMU U3YYEHUSI PU3UKU B 001IIEM 00pa30BaHUU SABISIOTCS:

e (QopmupoBaHHE HHTEpeca W CTPEMJIEHUS OOY4YaloIIMXCS K HAYYHOMY H3YUEHHUIO MPUPOJBI,

pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTENH;

® pa3BHUTHE MPEACTABICHUI O HAYYHOM METO]Ie O3HAHUS U (POPMHUPOBAHHE HCCIIEA0BATEIHCKOTO
OTHOILIEHHS K OKPYKAIOLIUM SIBJICHUSM;

e (QopmHupoBaHHE HAyYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa N3y4eHHs] OCHOB CTPOEHHUS MaTepuu
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHuE YMEHHI OOBSACHATH SABJICHUS C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeNbCTB;

e (QopmupoBaHUE MPENCTaBICHUNH O POJU (UHUKHU Ul Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

Joctuxenne 3Tux 1eneil o0ecreunBaeTcs pelleHrueM CIEIYIOIUX 3aJad B IMpoliecce M3Y4YEeHUS

Kypca (U3HKH Ha YPOBHE CPEIHETO OOIIeTo 00pa3oBaHMS:

e TIPHOOPETEHHE CUCTEMBl 3HAHHK 00 0OMMX (QU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHUSIX,
BKJIIOYass MEXAaHUKY, MOJIEKYJSIpDHYIO (U3MKY, S3JEKTPOJMHAMMKY, KBAaHTOBYIO (H3UKYy U
AIIEMEHTHI aCTPOPU3UKU;

e (opMupoBaHHE YMEHHH HPUMEHATh TEOPETUYECKHE 3HAHMUA A OOBACHEHHS (PU3NYECKUX
SIBJICHUW B TIPUPOJIE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHOM KU3HH;



® OCBOEHHE CIIOCOOOB pEIIEHHUs PA3IMYHBIX 3a/1a4 C SBHO 33JJaHHON (PU3NYECKOM MOJIebIo, 3a/1aY,
MOJIPa3yMEeBalOIINX CaMOCTOSITEIbHOE CO3AaHue (U3MUYECKON MOJENH, aJeKBaTHOM YCIOBUSM
3a/1a4u;
e TMoHUMaHMEe (UINYECKUX OCHOB M MPUHLUIOB JACUCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
® OBJAJICHHE METOJIaMH CaMOCTOSITENIbHOTO IUJIAHUPOBAaHUS U NPOBENCHHUS (U3HUECKUX
OKCIIEPUMEHTOB, aHAIM3a M WHTEPIpeTanuu HHPOPMAIMH, OMPEISICHUS JTOCTOBEPHOCTH
MOJIyYEHHOTO PEe3yJIbTaTa;
® CO3/aHME YCIOBHM U1 Pa3BUTHUS YMEHHH MPOECKTHO-UCCIEI0BATEIbCKOM, TBOPYECKOM
JESTEIbHOCTH.
Ha n3ydenne ¢puszuku (6a30BbIi ypOBEHB) Ha YPOBHE CpeiHEro o01iero oopazoBanus oTBoautcs 136
yacoB: B 10 kitacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).
[Tpemnaraemsrii B mporpamme 1o Gpu3uke nepedeHb 1a00paTOPHBIX U MPAKTHYCSCKUX PAOOT SIBISICTCS
PEKOMEH/IOBAaHHBIM, YYUTENb JeJIaeT BBIOOp MpPOBEACHHS JaOOPATOPHBIX PabOT M OMBITOB C Y4ETOM
WHAUBUAYAIbHBIX OCOOCHHOCTEN 00yJarommxcsl.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®du3uka — HayKa o npupoae. Haydnsle MeTOIbI TO3HAHUSA OKpYyXkKarolero mupa. Posis skcnepumenTa
¥ TEOPUH B MPOLIECCE TO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (hH3HKe.

MogenupoBanue GpU3NUECKuX sABICHUN U mpoueccoB. Hayunsle runoressl. @U3nuecKue 3aKOHbI U
TeopHH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHUS.

Posib 1 MecTo ¢u3uKku B pOpMHUPOBAaHNH COBPEMEHHON HAyYHON KapTHHBI MHUpPA, B MPAKTHYECKOM
NEeITEIbHOCTHU JII0ICH.

JemoHcTpanuu

Amnaiiorossle ¥ U(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunematuka

Mexanuyeckoe aBuxeHHe. OTHOCHTENIBHOCTh MEXaHMYECKOro JBWKeHUs. Cucrema oOTcuéra.
Tpaexropus.

[lepemenienune, CKOpoCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepUaIbHOU
TOYKH, UX MPOEKLIUU Ha OCU CUCTEMBI KOOpAUHAT. CII0KEHNE NTEPEMEIICHUI U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHOE ABMKEeHHE. [ ' paduku 3aBUCHUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILIEHUS MaTepUaIbHOU TOUKU OT BPEMEHHU.

CBoboaHoe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuHeiiHoe aBmxeHue. [[BUKeHHE MaTepUaJbHOM TOYKHM IO OKPY>KHOCTH C IOCTOSHHOM IO
MOJYJII0 CKOPOCTbIO. YTIJOBas CKOpOCTb, JMHeWHas ckopocTh. Ilepmon u wactota oOpamieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHUuyecKkue yCcTpoicTBa U MPaKTHUYECKOE MPUMEHEHHE: CIIUJOMETP, IBUKEHUE CHAPSJIOB, LIETTHbIE
U pEMEHHBIE NIEpEIayn.

JemoHcTpanmun

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[Tpeobpa3zoBanre ABMXKEHU € UCIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nBuxeHus tena, OpoIeHHOro O] YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHust cCBOOOIHOTO MaCHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

YyeHuueckuil SKCIIepUMEHT, J1abopaTOpHbIE PabOThI

N3y4eHne HepaBHOMEPHOIO ABUKEHHUSI C LIENBIO ONIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY IyTSAMHU, IPOHICHHBIMU TEJIOM 3a IIOCJIEI0BATENIbHBIE PABHBIE
IPOMEXKYTKH BPEMEHH NPU PABHOYCKOPEHHOM JBUKEHHH C Ha4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuniun otHocuTensHOCTH ["anunes. [lepoiii 3akoH HetoToHa. MIHEpManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosuiuu cui. Bropoil 3akoH HbloToHa a1 MaTepuanbHOU
Touku. Tpernii 3akoH Hpl0TOHA /U1l MaTepUaIbHBIX TOYCK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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



Tpenune. Bunel TpeHus (11okosi, CKoibxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIBXKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna CONpoTUBICHUS MIPU IBUKEHUU TeNa B
KUAKOCTH WM rase.

[TocTynaTenpHOE M BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO Tela.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHus. [ieuo cumel. Y ClioBUS paBHOBECUS TBEPAOIrO TENA.

TexHuueckue ycTporucTBa U MPAKTUYECKOE TPUMEHEHHE: MTOAILMITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

JemoHcTpanuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiiu.

HesecomocTs. Bec Tena rnpu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Y4eHn4ecKkuid IKCIIEPUMEHT, J1TabopaTOpHBIE pabOTHI

N3ydeHue aBMKeHUs OpycKa 110 HAaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasle, OT
ux neopMarum.

HccnenoBanue ycioBUuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPALLEHUSI.

Tema 3. 3akoHbI COXpaHEeHUS] B MeXaHUKe

HNmnynbe MmarepuaabHOM TOUYKM (Teda), CUCTEMbl MaTepHalbHBIX TOuYeK. MMIyiabC CHIBI U
M3MEHEHUE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunernyeckas sHeprus MaTepuaabHOM Touku. Teopema 00 M3MEHEHUN KHHETUYECKOI SHEPTUH.

[TorennuanbHas sHeprus. lloTeHuManbHas dHeEprus yOpyro AeGOpMHUPOBAHHOW MPYXKHUHBI.
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbIE U HETIOTEHIMANIbHBIE CUIIBL. CBSA3b pabOThl HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM HEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOUN dHEpruu.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue ycTpoiicTBa U IMPaKTUUECKOE MPUMEHEHHE: BOJOMET, KONED, NPYKUHHBIN MUCTOJIET,
JBUKEHHE PaKeT.

JemMoHCcTpanyu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PabOTHI

N3yueHne abCcoItOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3W pabOTHl CHJIBI C M3MEHEHMEM MEXaHHMYECKOW SHEepruu Teja Ha IMpHMepe
PaCTsKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJsekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJISAPHO-KHHETHYECKOI TEOPUH
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOPHMM M HUX OIBITHOE OOOCHOBAHUE.
bpoynoBckoe nBmwxkenue. uddysus. Xapakrep ABHKCHHUS U B3aUMOCHCTBHUS YacTHI] BemecTBa. Moaenu



CTPOEHUS T'a30B, KUAKOCTEH M TBEPABIX Tel M 0OBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHUX MOJENEH.
Macca u pazmepsl Moaekyil. Konnuectso BemectBa. [loctosnnas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopenb uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HJI€aJIbHOTO
raza. AGcotoTHas TeMIepaTypa Kak Mepa CpeHel KWHETUYECKONH SHEPTUH TEIUIOBOTO JABMKEHHS YaCTHUI]
raza. llkana Ttemnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue Menzeneea—Knaneiipona. 3akoH
Janbrona. M3omporecchl B H€albHOM ra3e € IMOCTOSHHBIM KOJIMYECTBOM BemlecTBa. I'paduyeckoe
IpeJICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

TexHuyeckue yCTpoiuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

JeMoHCcTpanyuu

OnbITHI, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHHE BELIECTBA, (POTOrpaduu MOJIEKYST OpraHHYECKUX
COCTUHEHUN.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUA.

Mopenb, HUTIOCTPUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3za, U30MpPOIECCHI.

Y4eHn4ecKkuid HIKCIIEPUMEHT, J1TabopaTOpHbIE pabOTHI

Onpenenenre Macchl BO3JlyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHHH 00b&Ma KOMHATHI,
JIaBJICHUS U TEMIIepaTypbl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXTy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. OcHOBBI TePMOIMHAMMKH

TepmoauHaMudeckas cucteMa. BHYTpeHHss SJHEPrus TepMOIMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonndecTBo TemnoTsl ¥ paboTa. BHyTpeHH:s sHeprus 0JHOATOMHOI'O WJIeaIbHOro ra3a. Buel
TEIUIONEepelaun: TEIUIONPOBOJIHOCTb, KOHBEKLUS, H3JIydeHUe. YAenbHas TeIUIOEMKOCTh BEIIECTBA.
KonunuecTBo TennoTel npu Temnonepeaaye.

[TonsiTue 06 annabatHoM npouecce. [1epBolii 3akoH TepmoanHamMuKu. [IpuMeHeHne nepBoro 3akoHa
TEPMOJIMHAMMKH K H3onpoueccam. I'paguueckas uHTeprperanus paboTsl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TemoBele Mammubl. [lpuHIunel AeicTBUs TemioBbIX MamuH. [IpeoOpazoBaHusi sHEpruu B
TeroBbIX MammHax. Kosdduuument monesnoro aedictBus TemnoBoit mamuHbl. I{ukn KapHo u ero
KO3(DPUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuuyeckue ycTpoWcTBa M NPAKTUYECKOE NPUMEHEHHUE: JBUTaTelb BHYTPEHHETO CrOpaHMus,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

JeMoHCcTpauyuu

M3MeHeHNne BHYTpEHHEN SHEPTUH Tella PU COBEPLICHUH paboThl: BBUIET MPOOKH U3 OYTBHIIKHU IMOJ
NEeICTBHEM  CXaToro BO3JyXa, HarpeBaHue oddupa B JaTyHHOM TpyOke TyTEM  TpEeHHS
(BUICOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH sHEpruM (TeMIlepaTypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

YueHn4YeCKuil SKCIIEPUMEHT, JTa00paTOpHBIE PaOOTHI

N3mepenne yaenbHOU TeIIIOEMKOCTH.

Tema 3. ArperatHbie cOCTOsIHUA BellecTBa. ®a3oBbie Mepexo/bl

[TapooOpa3oBanue u KoHAeHcarus. lMcnapenwme u kumneHue. AOCONIOTHAS W OTHOCUTEIbHAsS
BJIQXHOCTh BO3Ayxa. HacelmeHHBIH map. YaenbHas TEIIoTa MapooOpa3oBaHUsA. 3aBUCHMOCTH
TEMIIEPATYPbI KUIIEHUS OT J1aBJICHUS.



Tsépnoe Teno. Kpucrammmyeckue u amopgHbie Tesa. AHM30TPONUS CBOMCTB KpucTaiioB. JKuakue
kpuctauibl. CoBpeMeHHble MaTtepuaibl. [InaBnenrue u kpuctamu3anus. Y AelbHas TEIUIoTa IJIaBJICHUS.
CyOnumarusi.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHu4eckue ycTpoiicTBa U MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATIOPUMETP,
TEXHOJIOTHH MOJYyYEHHUS COBPEMEHHBIX MaTepUaoB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

JeMmoHcTpanmun

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenve npu noHM>KEHHOM JIaBJICHHUH.

CriocoObl U3MepEeHUs BIAKHOCTH.

HabGntonenue narpeBaHus U 1iiaBiIeHUs] KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIIIOB.

Y4eHUYECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Pasznea 4. diekTpoauHaMUKA

Tema 1. JekTpocTaTuka

OnekTpuzauus Tel. JNeKTpudeckuil 3apsn. JlBa Buaa anekTpuueckux 3apsiioB. IIpoBoaHukw,
JURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

BsaumopeiictBue 3apsanoB. 3akoH Kynona. Todyeunslii 2JIeKTpUUECKUil 3apsaf. DJIEKTPUUECKOE TOJIE.
Hanpsbxénnocts  snektpuueckoro mnosid. IlpuHmun cynepno3unuu snekTpuyeckux nosed. Jlunuum
HANPsHKEHHOCTH AJIEKTPUYECKOTO ITOJIA.

Pabora cun snexkrpocratuueckoro mnoss. [lorenuman. PazHocts moreHimanoB. IIpoBonHuku u
JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJIe. J{MaeKTpuuecKas IpOHULIAEMOCTb.

OnextpoéMkocTs. KoHneHcaTop. JneKTpoEMKOCTb III0CKOI0 KOHJIEHCATOPa. DHEPrus 3apsKEHHOTO
KOH/JIEHCATOopa.

TexHuueckue ycTpoWcTBa U MPaKTUYECKOE MPUMEHEHHME: D3JIEKTPOCKON, 3JIEKTPOMETD,
JJIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAJIbHBIN anmapar,
CTPYMHBIN IIPUHTED.

JeMoHCcTpanyuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anmoaeicTBie HadIeKTPU30BAHHbIX TEN.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJIEKTpOCTaTUUYECKAs 3alUTa.

JIMdIIEKTPUKH B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTB MIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa OT IJIOLIAAN IUIACTHH, PACCTOSHUS MEKIY
HUMU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIAEHCATopa.

YyeHn4yeckuil HKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. IlocToOssHHBIN JIeKTPUYecKHi TOK. TokM B pa3jiIMuHbIX cpeaax

DJIEKTPUUYECKUH TOK. Y CIIOBUS CYILIECTBOBAHUS DJIEKTPUUECKOr0 TOKa. MicTounnku Toka. Cuna Toka.
ITocToAHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

DJIEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONMpOTHBIEHUE BenlecTBa. [locienoBarenbHoe,
napajyieIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



ONEeKTPOABUKYIIAsl CUJla U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHHUKA TOKA. 3akoH OMa Juisl OJIHOM
(3aMKHYTO) neKTprueckoi nenu. KopoTkoe 3aMbIKaHue.

OJEeKTpOHHAs NMPOBOAUMOCTh TBEPJABIX METAIJIOB. 3aBUCHUMOCTb CONPOTHUBIEHHS METAUIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAst U MMPUMECHAs TPOBOIUMOCTh TMOIYIPOBOAHUKOB. CBoiicTBa p—N-
nepexona. [lonynpoBogHUKOBbIE TPUOOPBHI.

OJNeKTpUYecKUil TOK B PacTBOpax M PacIulaBax IEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUALIMSL.
DIIEKTPOJIH3.

DneKkTpuuecKkuil ToK B razax. CaMOCTOSTENbHBII U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHuueckue ycTpoicTBa M NPAKTHUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTelbHble MPUOOPBI, IJIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHl U (POTOPE3UCTOPHI, IMOIYNPOBOAHUKOBBIM JHOL,
rajibBaHHKa.

JemMoHcTpanuu

M3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCUMOCTb COIPOTHUBIICHUS LMIMHAPUYECKUX NTPOBOJAHUKOB OT JJIMHBI, IUIOMIAN MTONEPEUHOrO
CEYEHHUs U MaTepuaia.

CMeliaHHOE COeTUHEHUE POBOIHUKOB.

[Ipsmoe n3MepeHue 3eKTpoABHKYIIeH cuiibl. KopoTkoe 3aMblkaHue TajbBaHUYECKOTO 3JIEMEHTA U
OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE PaOOTHI

N3ydeHne CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne 21IeKTpOABIKYIIEH CHUIIbl MCTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTUBIIECHUS.

HaGnronenue snextponusa.

Me:xknpeameTHbie CBSI3U

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 ki1acce OCymecTBISIETCS ¢ YYETOM COIepKATEIHHBIX
MEXITPEIMETHBIX CBsI3el ¢ KypcaMHl MaTeMaTUKU, OMOJIOTHUH, XUMUH, Freorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble MOHATHS, CBS3aHHBIE C M3YYEHHEM METOJ0B HAy4YHOI'O IIO3HAHUSA: SIBJICHUE,
Hay4HbIH (akT, TUMOTe3a, (QU3NUECKas BEJIWYWHA, 3aKOH, TEOpHs, HAONIOACHHE, DKCIIEPUMEHT,
MOJIeJTMPOBAaHUE, MOJIEIb, H3MEPEHHUE.

MaremaTHKa: pelieHHe CHCTeMbl ypaBHEHUH, JHHeWHas (yHKius, mapabosa, rumepobona, HUX
rpaduKy ¥ CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMHA Ha OCH KOOPJIUHAT, CII0XKEHHE BEKTOPOB.

buonorus: Mexannueckoe ABMKEHHE B KUBOUW mpupoje, 1uddys3us, ocMoc, TeMI000MEH JKHUBBIX
OpPraHu3MOB (BUIBI TEIIONEPEAAYH, TEINIOBOE PABHOBECHUE), DIIEKTPUUYECKHE SBJICHUS B )KUBOH MPHPO/IE.

XUMHS: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIUIOBBIE CBOWCTBAa TBEPHABIX TeNl, XUAKOCTEH U Ta30oB, AJIEKTPUUYECKHE CBONCTBA METAJUIOB,
NIEKTPOIUTUYECKAS JUCCOLMALUS, FaJIbBAaHUKA.

['eorpadus: BIa)KHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

TexHomnorus: mpeoOpa3oBaHue IBUKEHUHN C UCTIOIIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
HNOJIINITHUKY, UCIIOJIb30BaHNE 3aKOHA COXPAaHEHMs MMITyJbCa B TEXHHKE (pakera, BOJOMET U Jpyrue),
JIBUTaTellb BHYTPEHHETO CrOpaHus, 1apoBas TypOHHa, ObITOBOM X0JIOANIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
IIOJIyYE€HUSI COBPEMEHHBIX MAaTepuajoB, B TOM UHUCJIE€ HAaHOMAaTEpUAIOB, U HAHOTEXHOJIOTHH,



AIIEKTPOCTATUYECKAs  3alIUTa, 3a3€MJIGHHUE DJEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEP,
3IIEKTPOHArpeBaTebHbIE TPUOOPHI, JTEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHASL MHAYKIMSI

[TocrossHHbIE MarHuThl. B3auMojelcTBHE MOCTOSIHHBIX MarHuTOB. MarnutHoe mnoJie. BekTtop
MarHuTHOM WHAYKUUU. [[pUHIUI Cyneprno3uiud MarHUTHBIX MOJied. JIMHUKM MarHUTHONW HMHAYKIUU.
KapTuna nuHMil MarHUTHOM MHAYKIMU T1OJIS IOCTOSHHBIX MAarHUTOB.

MarnuTtHoe 1oJjie IpPOBOAHUKA ¢ TOKOM. KapTuHa JTUHUN MHIAYKIMM MAarHUTHOTO TOJIS JJIMHHOTO
MPSMOr0 MPOBOJIHUKA M 3aMKHYTOIO KOJIBIIEBOTO IMPOBOJHUKA, KAaTyImIKH ¢ TOkoM. OmbIT Opcrena.
BzaumopeiicTBre TPOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuia Jlopenna, €€ Moayinb M HampaBieHHE. J[BIKEHHE 3apsDKEHHOM YacTHIBI B OJTHOPOIHOM
MarHuTHOM moJjie. Pabora cuisl JlopeHiia.

SIBneHue 3neKTpoMarHuTHOM MHAYKIMH. [[0TOK BeKTOpa MarHUTHOM MHAYKIIUU. DIEKTPOABUKYLIAS
cuJia MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMK Dapanies.

Buxpeoe snekTpuueckoe nojie. DIeKTPOABUKYINAs CUjla MHIYKIUUA B MPOBOJAHUKE, IBIKYIIEMCS
MOCTYIATEIbHO B OJTHOPOJITHOM MarHUTHOM II0JI€.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOABUKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIIEKTPOMarHUTHOE TOJI€.

TexHu4ecKne yCTpONCTBA U TPAKTUYECKOE TPUMEHEHHUE: TIOCTOSTHHBIE MAaIrHUTBI, 3JIEKTPOMArHuThI,
AJIEKTPOJIBUTATENb, YCKOPUTEIU JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TI€Ub.

JeMoHCcTpanyuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

ITpaBuio Jlenna.

3aBUCUMOCTBD AJIEKTPOJBHKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIUU.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOThI

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHOM MHIYKIUU.

Pasnen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanu4eckue H 3JIEKTPOMarHMTHbIE KoJIeOaHUsI
Konebartenbnas cucrema. CBOOOIHBIE MeXaHWYecKue KojebaHus. ['apMoHMYECKHE KOJIeOaHWs.
[Tepuon, yactora, ammautyna u ¢asza xoneOanuid. [Ipy>kxuHHBI MasTHHK. MaTeMaTHYECKUN MasTHHK.
VYpaBHeHHe rapMoHHUecKUX KosneOanuil. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUSX.



KonebarenbHblif KoHTYp. CBOOOHBIE 3IEKTPOMArHUTHBIE KOJIeOaHHsI B HICATbHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJIOTUSI MEXy MEXaHUUYECKUMH U 3JIEKTPOMArHuTHBIMU Konebanusmu. @opmyna TomcoHa.
3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM K0J1eOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux koneOaHusx. BoiHyxkaeHHbIe MexaHndeckue kojedanus. Pesonanc.
BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIEC KOJICOAHUSI.

Ilepemennbiii TOK. CHHYCOMAANBHBIM TNE€pEMEHHBIH TOK. MOIIHOCTh IIEPEMEHHOr0 TOKa.
AMIUIUTYIHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTtBo, rmepenadya U MOTpeOJIeHHE  SJICKTPUUECKONH  SHEPrUu.
DKOJIOTMYECKUE PUCKU MPU IPOU3BOACTBE 3JIEKTpo3HEprun. KynbTypa HCOIb30BaHuUs 3JIEKTPOIHEPTUU B
MTOBCEIHEBHOW KU3HU.

TexHudyeckue yCTpPOWMCTBA M IPAKTHYECKOE INPUMEHEHHME: JJIEKTPUYECKUN 3BOHOK, I'E€HEpaTop
[IEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpoIepeiay.

JlemoHcTpanuu

HccnenoBanne mnapamMeTpoB KoyieOaTEIbHOM CHUCTEMBbl (NMPYKUHHBIA WA MaTeMaTHYECKHUI
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusl.

OcruorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANPsDKEHUS OT BPEMEHHM) VIS 3JIEKTPOMArHUTHBIX
KoJIe0aHui.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KaTyHIKM MHIYKTUBHOCTU H
KOHJIEHCATOopa.

Mosenb TMHUY 3IIEKTPOIIEpEIadH.

VY4eHn4eckuil HKCIIepUMEHT, 1abopaTopHbIE pabOThI

HccnenoBanue 3aBUCUMOCTH MEPUOJA MaJbIX KoJeOaHUW Tpy3a Ha HUTU OT JJIMHBI HUTH U MaccChl
rpysa.

HccnenoBanne NMEepeMEHHOrO0 TOKAa B LIENHM W3 IOCIENOBATEIbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. MexaHu4ecKue M 3JIeKTPOMArHUTHbIE BOJIHbBI

MexaHuueckre BOJIHBI, yCiI0BHs pacnipoctpanenus. [lepuosa. CkopocTs pacripocTpaHeHUs U ITTMHA
BOJIHBL. [lonepeunbie U Mpo1oJbHbIE BOJIHBI. HTephepeHus 1 qudpakiius MEXaHUYECKHX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbHIE BOJIHBIL. Y CJIOBHSI M3ITy4EHUS 3JIEKTPOMAarHUTHHIX BOJIH. B3auMHast opueHTanus
BekTopoB E, B, V B a3nexrtpomarutHoil BosHe. CBOMCTBAa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)XXeHHE,
npesoMIIeHue, moasipuzanus, tuppakuus, narepdepennns. CKOpocTh HMEKTPOMATHUTHBIX BOJIH.

[ITkana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIIMTIBI paINOCBA3U U TeNEBUICHUS. Pannomokausi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue yCTpOHCTBa U MPAKTHYECKOE NPUMEHEHUE: MY3BIKAIBHBIE HHCTPYMEHTHI,
yIbTpPa3ByKOBasi JUarHOCTHKA B TEXHUKE M MEAUIIMHE, pajap, paJuoNpUEMHUK, TEIEBU30p, aHTECHHA,
tenedon, CBU-neus.

JeMoHcTpanu

OO6pa3zoBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus: ¥ NpeoMIIeHHsI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiinid MeXaHUIeCKUX BOJTH.

3BYKOBOH pE30HAHC.



Habmionenue cBsi3u rpOMKOCTH 3BYyKa M BHICOTHI TOHA C aMILTUTY/I0M U 4acTOTOM KOIeOaHHiA.

HccnenoBaHne CBOMCTB JJIEKTPOMATrHUTHBIX BOJH: OTPaK€HUE, IPEIOMIIEHHME, NOJsApHU3aLus,
nudpakiys, HHTEpPEepeHIIHS.

Tema 3. OnrTuka

I'eomerpuyeckas ontuka. [IpsMonuHelHOE pacnpocTpaHEHUE CBETa B OJHOPOIHOM cpexe. Jlyu
cBera. TOYeUYHbI UICTOYHUK CBETA.

OtpaxkeHue cera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHnii B IJIOCKOM 3epKajle.

[Tpenomnenue cBera. 3aKOHbBI MPEJIOMJIECHUs CBeTa. AOCOJIIOTHBIM IOKa3aTeNlb IPEIOMIIECHUS.
ITostHOE BHYTpeHHEe oTpakeHue. 1IpenesbHbIN yros NoJaHOro BHYTPEHHETO OTPaKECHU.

Hucniepcus ceera. CnoxxHbli coctaB 6enoro csera. L{Ber.

Cobuparomue u paccenBaromye TuH3bl. ToHkas auH3a. DOKYCHOE pacCTOsHUE U ONTHYECKas CUila
TOHKOHM JMH3BL. [locTpoeHune n3zo0paxkeHui B COOMPAIOLINX U pacCeuBarOLMX JuH3aX. DopMysa TOHKOH
JUH3bI. Y BEIMYEHUE, 1aBaAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. MuaTepdepennmst cBera. KorepeHTHBIE UCTOYHUKH. Y CIOBUS HAOIIOICHUS
MakCUMyMOB M MHHMMYMOB B HHTep(EpEeHLIHMOHHOW KapTHHE OT JBYX CHUH(a3HBIX KOTE€PEHTHBIX
VCTOYHUKOB.

Hudpakuus ceera. Judpaknuonnas pemeérka. Y CiIoBue HAOMIOICHHS TIIaBHBIX MaKCUMYMOB IPH
naJIeCHU MOHOXPOMAaTHYECKOTO CBETa Ha MU(PAKIIHOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoiicTBa U MpakTHUECKOE IPUMEHEHHE: OUKH, JIyTa, (hoToanmnapar, poeKLIHOHHbIH
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, AU(PPaKIIMOHHAS pelIETKa, OJISIPOUI.

JeMoHCcTpanyuu

[TpsaMonuHeiHOe pacnipocTpaHeHHe, OTPAKEHHUE U NpesloMiieHne cBeTta. OnTuyeckue npuoophl.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieiab CBETOBOAA.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIA.

Habmronenue naTepdepeHnnu cera.

HaGnronenue nudpakuuu ceera.

Habmronenue qucniepcuu certa.

ITonmy4yenue cnekTpa ¢ IOMOIIBIO IPU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOLIbIO AU(PAKIIMOHHON PEIIETKH.

Habmronenue nosisipu3aniu cBeTa.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOThI

N3mepenne noka3aresns IpeloMIICHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3zgea 6. OcHOBBI crienMaJIbHOW TEOPHUHU OTHOCHUTEILHOCTH
['paHunbl  OPUMEHUMOCTH  KjlaccMuecko MexaHuku. llocTymarel cnenuanbHOM — Teopuu
OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTb MOAYJS CKOPOCTHM CBETa B BAaKyyMe€, IMPHUHIIMI OTHOCUTEIbHOCTHU
OUHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHNE BPEMEHHU U COKPALLEHNE JUINHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIHCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs TOKOSI.

Paznean 7. KBantoBas pusuka
Tema 1. Dj1eMeHTbI KBAHTOBOH ONTHKH



®otonbl. Popmyna [lnaHka cBsi3u HEpruH (POTOHA C €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.

OtkpeiTe U uccrnenoBanue ¢orodpdekra. Onbitel A. I'. CromeroBa. 3akoHbl (hoTOd(deEeKTa.
VYpasuenue DitHmreiina 11 potodddekra. «KpacHas rpanuina» dpotodrddekra.

JaBnenue cBera. Onwitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBHUE CBETA.

TexHu4ecKkue yCcTpoHCTBa M MPAKTUYECKOE MPUMEHEHHueE: (HOTOdIEMEHT, (HOTOAATUHMK, COTHEUHAS
Oarapesi, CBETOAMO/I.

JemoHcTpanuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIHETo GpoTorddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. CTpoenne atoma

Mopnens aroma Tomcona. Onbitel Pe3epdopaa nmo paccesauro o -gactuil. [lnanerapHas Momaens
atoma. [loctynarel bopa. M3nyuenue u nornomnieHrue (pOTOHOB MpHU MEPEXO€ aTomMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Buasl criekTpoB. CekTp ypoBHEH 3HEPruu aroMa BOAOPOIa.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOHN Ayaan3M.

CnoHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHHUE.

TexHuueckue ycTpoHCTBAa U MPAKTUYECKOE NMPUMEHEHHE: CIEKTPalIbHBIA aHAJINU3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBI KOMIIBIOTED.

JlemoHcTpanuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CEKTPOB U3ITyUEeHHUS.

Jlazep.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOThI

Hab6mronenue muHeRyaToro crexkTpa.

Tema 3. ATomHOe s1APO

OKCIEpUMEHTBHI, I0Ka3bIBAIOIINE CIOKHOCT CTPOeHUs AApa. OTKpBITHE PaIiOaKTUBHOCTH. OIBITHI
Pezepdopna mo ompeseneHnio cocraBa paauoakTUBHOrO u3inydeHus. CBoiicTBa anbda-, 6era-, ramma-
u3ydeHus. BnusHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbITHE IpOTOHA M HeWTpoHa. HykionHas monens sapa I'eiizenOepra—lBanenko. 3apsn sapa.
MaccoBoe uncino saapa. M3oromnsl.

Anbda-pacnia. ONEKTPOHHBII M TO3UTPOHHBIM Oera-pacmnan. ['amma-uznydenue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Anepusiit peaxtop. Tepmosinepusiii cuHTe3. [IpoOrembl U NEPCIEKTUBBI SACPHOM SHEPreTHKU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHuueckrue yCTpoHCTBa U MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, kKamepa BuibcoHa, snepHbIid
peakTop, aToMHast 6oM0a.

JleMoHCcTpanuu

CUY€TunK HOHNU3UPYIOLIUX YACTHII.

YueHn4YeCKuil SKCIIEPUMEHT, JTa00paTOpHBIE PAOOTHI

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).



Pa3nes 8. Di1eMeHTBI ACTPOHOMHUM M aCTPOPU3UKH

Ortansl pa3BUTHA acTpOHOMHUH. [IpuKiagHOe 1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMUHM.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mctounuk sHeprun CosiHua U 3BE3A. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpaMMa  «CHEKTPAJbHBIM  KJacC —  CBETHMMOCTb».  3BE3AbI  IJIABHOM
IIOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTbY» Ul 3BE3] INIABHOM IIOCIEIOBATEIIBHOCTH.
BayTpennee crpoenue 38€31. COBpEeMEHHbIE NPEACTABICHNAS O MPOUCXOKIACHUM U 3Boaronuu CoiHua u
3BE3/. DTarbl )KU3HU 3BE3.

Mueunsiii [TyTe — Hama ['anaktuka. [lonoxenue u neuxkenue Connua B I'anaktuke. TUIIBI ralakTHK.
Panuoranaktuku u kBazapsl. YEpHBIE IBIPHI B Apax aIaKTUK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa00ma. Paz0Oeranue ramaktuk. Teopusi bonbiioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

YueHnueckue HaOJIIOICHUS

HabGmronennss HEBOOPYXKEHHBIM TIJ1a30M C HUCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUN IS
OTIpeNIeNICHUs TTOJIOKEHHU HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3usi CeBepHOro
NOJIyLIAPHsI U IPKUE 3BE3MBI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3mkM U acTpOHOMHUM B IKOHOMHMYECKOW, TEXHOJOTHMYECKOW, COIMATBHOM M ITHUYECKOU
cdepax IesITeTbHOCTH YeJIOBeKa, POjib U MECTO (PU3UKU U aCTPOHOMUHU B COBPEMEHHON Hay4YHOI KapTHHE
MHpa, posib (GU3NUECKON Teopun B (POPMHUPOBAHUU IMPEJICTABICHUN O pU3MUECKON KapTUHE MHpPA, MECTO
¢uznyeckoil KapTHHBI MHpa B OOIIEM psAYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBIECHUN O
IIPUPOLE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢pu3uku 6a30Boro ypoBHs B 11 ki1acce oCyIIecTBISETCS € yUETOM CoJiepKaTeIbHbIX
MEXIPEAMETHBIX CBsI3€l C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

MexnpeamMeTHble TOHATHSA, CBSI3aHHBIE C W3Y4EHHUEM METOJOB HAay4YHOI'O IIO3HAHHWS: SIBJIICHHE,
Hay4HbIM (QakT, rumnore3a, Qusnueckas BeEJIWYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, HKCIEPHUMEHT,
MOJEIINPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Maremartuka: peleHrue CHUCTeMbl YpaBHEHUMN, TPUTOHOMETpUuYecKne (QYHKUHHU: CHHYC, KOCHUHYC,
TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX IPOEKIMU HA OCH
KOOpJIMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJAHBIE JJIEMEHTAPHBIX (QYHKUUH, NPU3HAKK TOJ00MS
TPEYroJbHUKOB, ONPeIeeHNe IIOaIU IIOCKUX GUryp u o0bEMa Tel.

buonorus: snexTpuuyeckue SBICHHUS B KUBOW MNpHUpoje, KoyiedaTelbHble IBUKEHHUS B KUBOU
MIPUPOJE, ONITUYECKHE SIBICHUS B )KUBOM MPUPOJE, NEUCTBHE paAvallii Ha )KUBbIE OPTaHU3MBI.

XHUMHSA: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsT CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAIbHBINA aHAJIH3.

['eorpadus: MarHuTHble TMOJIOCa 3€MJIM, 3aJeKH MAarHUTHBIX pya, (GOTOChEMKA 3€MHOM
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIICTPSACECHUM.

TexHoyorus: JIMHUM DJIIEKTpOIlepenayd, TEHEepaTop IEPEMEHHOI0 TOKa, JJIEKTPOABUIATEIb,
UHIYKIIMOHHAs [1e4b, Paaap, paIuonpuéMHUK, TEIECBU30p, aHTeHHa, Tenedon, CBU-neus, mpoeKIIMOHHBII
anmapar, BOJIOKOHHAs ONITHKA, COJTHEUHast 6aTtapes..



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUS ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera «®Pusmkay Ha ypoBHE cpeaHero odmiero odpasoBaHus (Oa30BbIi
YPOBEHB) JTOJDKHO OOECIICYHTh TOCTHIKCHUE CIICAYIONIMX JTHYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «OU3nKa» J0JKHBI OTPaXKaTh TOTOBHOCTh
U CIIOCOOHOCTh 00YYaIOIIUXCsl PYKOBOACTBOBATHCA CHOPMUPOBAHHOIN BHYTPEHHEN MO3UIMEH JTUYHOCTH,
CUCTEMOH IIEHHOCTHBIX OpPHCHTAllMH, TO3UTHBHBIX BHYTPCHHHUX YOCKICHHA, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHHCKOTO OOIIeCcTBa, paCIIMPEHUE >MKU3HEHHOTO ONBITA M  OIBITA
JESTENIbHOCTH B MPOIIECCE pean3allii OCHOBHBIX HAMPABJICHHI BOCIUTATENBHON AEATEIbHOCTH, B TOM
YHClie B 4aCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c()OPMUPOBAHHOCTh TPAXKIAHCKOH TO3UIMHM OOYJArOMIeTrocsi Kak aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

OPUHITHE TPAIUIIUOHHBIX 00IEUYETIOBEUECKUX TYMAHUCTUUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX IPAXKAAHCKOr0 00ILECTBA, y4aCTBOBATh
B CaMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aMMOJICHCTBOBATh C COI[MAIILHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUAMHU H
Ha3HA4YCHHEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATSIIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSM POCCHUUCKUX YUEHBIX B
obnactu (UMK U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O M MPHUHUMATh OCO3HAHHBIC pEUICHHS, OPUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B JACSITEILHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAas OCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K pa3IUYHbIM chepaM mpodhecCHOHATBHOW AESITeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
Gbu3MKON U TEXHHMKOW, YMEHHE COBEpPIATh OCO3HAHHBIN BBIOOp Oynyliel mpodeccuu U pealn30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHuUIO M caM000pa30BaHUIO B 001acTH (PU3UKHU HA TPOTXKEHUN
BCEH JKU3HU;

6) 3K0JI0rM4ecKOro0 BOCIIHTAHHUS:

c(OpMUPOBAHHOCTH FKOJIOTMUECKOM KYJIbTYPhl, 0CO3HAHHUE INI00ATFHOTO XapaKTepa SKOJIOTMYECKUX
npo0Jem;

IJIAHUPOBAHUE U OCYILIECTBJIEHUE JECUCTBUM B OKPYKAIOLIEH CPEJE Ha OCHOBE 3HAHMS LEJEH
YCTOHYHBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacIIMpeHue OMbITA JCATEIIbHOCTH SKOJIOTMYECKOM HallPaBICHHOCTH HA OCHOBE HMEIOIINXCSl 3HAHUI
1o (u3nKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHTHUS
du3nUecKoil HayKu;

OCO3HAHUE IIGHHOCTH HAYYHOW JIESTEIbHOCTH, TOTOBHOCTH B IMPOIECCE H3YYCHUS (QUIUKH
OCYIIECTBIISATH MPOCKTHYIO U HCCIIEA0BATENBCKYIO JEATEIILHOCTh HHINBHIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jlornyeckue 1ecTBUSA:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpEeNEeNATh UEIH ACSITEIbHOCTH, 331aBaTh MIAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3zpabarbiBaTh IUIAH PEHICHHS MPOOJIEMBI ¢ yYETOM aHaIW3a HMMCIOIIUXCS MAaTePUAIBHBIX U
HEMaTepHUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTAaTOB LIEJSIM, OLICHUBATh
PHUCKH TIOCTIEACTBUMN JACATEIBHOCTH;

KOOPJMHHUPOBATH U BEITIOJIHATH PA0OTY B YCIIOBUSX PEATbHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBare/bCKue AeiCTBUSA:

BIIAJICTh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMHI U METOJIaMU (PU3UIECKOIN HAYKH;

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOW AESITeThHOCTH B 00NIAcTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY METOJOB pelIeHUs 3a1ad (hU3HUYEcKOro
COJIepXKaHusl, TPUMEHEHHUIO PA3IMYHBIX METOO0B IMO3HAHUS;

BIAJCTh BHAAMH JCSATEIHHOCTM TIO TIOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaIuH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3TUYHBIX Y4EOHBIX CUTYAIHIX, B TOM YHUCIIE TP CO3/IaHUN YIeOHBIX
MPOEKTOB B 001acTH (DU3HKHY;

BBISIBIIATh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTYaJIM3MpPOBATH 3ajady, BBIIBUTATh THUIOTE3y €&
pelieHusi, HaXOJAUTh apryMEHTHI IJIsl JIOKAa3aTeIhCTBA CBOMX YTBEPXKIEHWU, 3a7aBaTh HapameTpbl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TOJYUYCHHbIE B XOJE PEIICHUS 3aJaud pPe3yJbTaTbl, KPUTUUYECKH OLIEHUBATH HX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYNIHpPOBATH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHON JEATEILHOCTH, B TOM UHUCIIE
Py U3y4eHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TONMYCKAIOIINE AThTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIa/IETh HAaBBIKAMH MOJIyuyeHHUs MHPOpMauu (pU3NUECKOrO COJAEp>KaHUSI U3 MCTOUYHHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH IOUCK, aHAIIN3, CACTEMATU3AINIO U HHTEPIIPETAIIUI0 HHPOPMAITIH
Pa3TUYHBIX BUJIOB ¥ (POPM MPEACTABICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;



UCIIONIb30BaTh CpPeACTBAa HMH(DOPMANMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 ¢ COOTIOICHHEM TPEOOBAHH SPTOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, pPECypCOCOCpPEIKEHHs, IPABOBBIX M OSTHYECKUX HOPM, HOPM
nH(pOpMaIMoOHHOM 0€30MacCHOCTH;

CO3/aBaTh TEKCThI (U3UYCCKOTO COJEP)KAaHUS B PA3IUYHBIX (opMarax ¢ yu€ToM Ha3HAYCHHUS
uH(GOpPMAIIUHU U IIETIEBOU ayIUTOPUH, BEIOHMpasi ONTUMAIBHYIO ()OPMY MPEACTABICHUS U BU3YAU3AIIHH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3MKHU U BO BHE-YPOUHOU JNEATEILHOCTH;

pacmo3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON U WHINBUAYAIBHOU PabOTHI;

BBIOUpATh TEMATHKY U METObI COBMECTHBIX JCHCTBUIA C YIETOM OOILIUX HHTEPECOB  BO3MOKHOCTEH
KaXKJ0Ir0 WIEHA KOJIJIEKTUBA;

MIPUHUMATH 11€JI1 COBMECTHOMU JIEATEIIbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH JEHCTBUS IO €&
JOCTHKEHUIO: COCTABIISATH TUIaH IEHCTBUH, paclipeesiTh PO ¢ Y4ETOM MHEHH YYaCTHUKOB, OOCYKIaTh
pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KAaueCTBO CBOET0 BKJaJa M KaXJIOr0 YYaCTHMKAa KOMAaHJbl B OOLIMI pe3ysbTar IO
pa3paboTaHHBIM KPUTEPUSIM;

npeniaraTh HOBbIE IIPOEKTHI, OLIEHWBATh HJEU C TO3UIHMH HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISATh MO3UTHUBHOE CTPATETMYECKOE MOBEJECHHWE B Pa3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepCaJbHbIe y4eOHbIC 1eCTBHUSA
Camoopranmn3anus:
CaMOCTOSITENIbHO OCYILECTBIIAThH O3HABATEIbHYIO I€ATEIbHOCTh B 00JaCTH (PU3UKU U aCTPOHOMUM,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYJIHPOBATh COOCTBEHHBIE 3a/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PaCYETHBIX U KAUECTBEHHBIX 3a/1a4, MJIaH BBINIOJIHEHUS
IPaKTUYECKOH paboThl C YYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHU;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;
JienaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHHE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAULUUA B 00JAaCTH (DU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATEIHHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAJIBLHBII HHTEICKT:
JIaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IEATENBHOCTD, OLIECHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LEISM;
BJIa/IeTh HABBIKAMM TI03HABATEIbHOM pediexkcun Kak OCO3HaHMs COBEpIIAeMbIX JAEUCTBUNA H
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIJIs OLIEHKH CUTYallMH, BEIOOpa BEPHOT'O pEIIECHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B npouecce nocTrkeHHs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPaMMBbI IO (pU3HMKE AT ypOBHS
cpemHero oOmero oOpa3oBaHHS Yy OOYYArOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HHTEIIEKT,
HpeANoJararonfi ChOPMUPOBAHHOCTb:

CaMOCO3HAHU, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIBHOE COCTOSHHE, BUICThH
HaTPaBIICHUS PA3BUTHS COOCTBEHHON IMOLIMOHAIILHOU c(hephl, OBITH YBEPEHHBIM B ce0¢€;

caMOperyJIMpPOBaHuUs, BKIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE
HOBEJ/ICHHE, CIIOCOOHOCTh aaNTHPOBATHCS K SMOIMOHATLHBIM U3MEHEHHUSIM U TIPOSIBISITH THOKOCTbD, OBITH
OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTH)KCHHIO II€JM M YCIIEXY, ONTHMHU3M,
WHUIIMAaTUBHOCTh, YMCHHC HeﬁCTBOBaTB Ucxoasa nu3 CBOux BOSMOH(HOCTeﬁ;

AMIATHM, BKJIHOYAIOIIEH CIIOCOOHOCTh NOHMMATh 3MOIMOHAIBHOE COCTOSIHUE JPYI'MX, YUUTHIBATh
€ro MpH OCYIIECTBICHUN OOIICHHUS, CIOCOOHOCTh K COUYBCTBHIO U COIIEPSIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAHUBATH OTHOIICHHUS C IPYTUMH JIFOJAbMH,
3a00TUTbHCSI, IPOSABIISATH UHTEPEC U pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K kxonny o6ydyenus B 10 ki1acce npeaMeTHble pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA IpUMEpPax pojb U MeCTO (HU3HKH B (POPMUPOBAHUH COBPEMEHHON HAYYIHOU
KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOIMH, B IPAKTUYECKON AESTEIbHOCTH JIIOEH;

YUUTBIBATh T'PAaHUIIBI NPUMEHEHUS H3YYEHHBIX (U3MYECKHX MOJEJNel: MarepuaibHas TOUYKa,
MHepLMagbHas cucTteMa OTcuéra, abCOJIOTHO TBEPAOE TEJO, UAEaIbHBIA Ta3, MOJIEIN CTPOSHHUS Ta3oB,
KUAKOCTEN U TBEPJBIX TEJl, TOUEUHBIN ANEKTPUUYECKUH 3apsi/i IPpU pelieHnu GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MUECKUE SBJIEHUS (MpOoLecchl) U OOBICHATh UX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOCHHS BEIECTBA M DJIEKTPOJWHAMUKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJieHHE Tel, ABM)KEHHE MO OKPY)KHOCTH,
MHEpLIUs, B3auMoJIelcTBHE Tel, AU Py3usi, OpOYHOBCKOE IBUKEHUE, CTPOCHHE )KUIKOCTEHN 1 TBEPBIX TEI,
U3MeHeHHne 00bEMa Tell IPU HarpeBaHUH (OXJIaXKACHUH ), TEIUIOBOE paBHOBECHUE, HCTIApEHHE, KOHIEH CallUs,
IUTABJICHUE, KPUCTAJUIM3ALMsl, KUIIEHHWE, BIAXXHOCTb BO37yXa, IOBBIIICHUE MAABJICHUS TIa3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYJlE, CBSI3b MEXJIy IapaMeTpaMu COCTOSHHS Ta3a B H30Ipoleccax,
3JIEKTpU3alUs TeJ, B3aUMOJICICTBHIE 3aps/10B;

OINKCBHIBATh MEXAHWYECKOE JBMKEHUE, UCMONb3YyS (PU3MUECKHE BEIMYUHBI: KOOpAMHATA, MYTh,
IepeEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJa, UMITYJIbC Tejla, KUHETUYeCKas SHEpIusd,
NOTEHLMaNbHAasl PHEPIHs, MeXxaHndyeckass paboTa, MeXaHW4yeckasi MOIIIHOCTb; MPHU ONMHUCAHUU MPABUIBHO
TpakTOBaTh (PU3MUECKUIH CMBICT MCIONb3YEMbIX BEIUYMH, MX OOO3HAUEHMs] W €JAMHHUILIBI, HAXOIUTh
(opMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BETHYUHAMU;

OTKCHIBATh WM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIEC SBICHHS, HCIOJB3YsS (PU3NUYECKHE
BEJIMYMHBI: JIaBJIEHUE Ta3a, TEMIlepaTypa, CpPeAHssl KUHETHYECKas SHEPrusi XaoTHUYECKOIO IBM)KEHUS
MOJIEKYJI, CPETHEKBAIpaTUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI SHEPTHUs, paboTa
ra3a, KOO(QQHUIMEHT MOJIE3HOTO JEHCTBHS TEIUIOBOTO JABHUraTeNs; MPU OMUCAHUU NMPAaBUIBHO TPAKTOBATh
(Gu3NUeCKUit CMBICI HCHOJB3YEMBbIX BEIMYMH, WX OOO3HAYEHUS W E€AWHUIIBI, HAXOIUTh (OPMYIIBL,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEIMYUHY C APYTMMHU BEITUUMHAM;

OIKCBIBATh U3yYEHHBIE AIEKTPUUECKUE CBOICTBA BEIIECTBA U AIIEKTPUUECKHE ABICHUS (IIPOLIECCHI),
UCTIONB3YS (PU3NYECKUE BEIMYMHBI: SJICKTPUUECKUH 3apsil, SJIEKTPUUECKOE I0JIe, HAPSHKEHHOCTD MO,
NOTEHIMAJ, Pa3HOCTh MOTEHIMAJOB; IPH OMHCAHWU TNPABWIBHO TPAKTOBATh (DU3UYECKHIA CMBICH
UCTONIb3YEMBbIX BEJIMYMH, UX O0O3HAYEHUs U €IMHMIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO
(U3NYECKyIO BEIMUUHY C IPYTHMHU BEIMYMHAMU;



AHATM3UPOBATh PU3NYECKUE MPOIIECCHl U SBIICHUS, UCTONIB3YsS (PU3NYECKUE 3aKOHBI M MPUHITUTIBL:
3aKkoH BcemupHoro tsarotenus, |, Il u lll 3akonst HetoToHa, 3aK0H COXpaHEHUs] MEXaHHUYECKOW SHEPTHH,
3aKOH COXPaHEHUs1 MMIIYJIbCa, MPUHLMI CYINEPIO3ULHUHA CHJI, TPUHIUI PABHONPABHUS HHEPLUAIBHBIX
CHUCTEM OTCU€Ta, MOJIEKYJSPHO-KMHETUUYECKYI0 TEOPUIO CTPOCHHMS BEIIECTBA, Aa30BbIE 3aKOHBI, CBA3b
CpeaHel KMHETUYECKOH SHEPIHH TEIJIOBOTO JBIKEHHS MOJIEKYJ ¢ aOCOJIOTHON TeMIepaTypoil, nepBblii
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs JIEKTPUUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3ToM pa3indarhb
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €r0 MAaTeMaTHYEeCKOe BbIpaXCHHE U YCIOBHS (TpaHHULbI, 00JIacTH)
IIPUMEHUMOCTH;

OOBSCHATHP OCHOBHBIE MPHUHIUMBI ACHCTBHUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nu4aTh yCIOBHS MX O€30MACHOTO MCIIOIH30BAHKS B TIOBCETHEBHOM KU3HU;

BBITIOJHATh  OKCIIEPUMEHTBI 1O  HCCIEAOBaHWI0 (DU3MYECKHX SIBJICHUW W  TPOILECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEpEHUuM, Mmpu 3ToM (GOopMyIupoBaTh Mpodiemy/3afady u
TUIOTE3Y y4eOHOT0 IKCIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000PYyA10BaHUs, IPOBOIUTH
OTIBIT ¥ JOPMYITHPOBATH BBIBOJIBL;

OCYIICCTBIISATh TMPSAMBbIE W KOCBCHHBIC W3MEPCHHSI (PU3MUYSCKUX BEJIMYUH, TPU ITOM BBIOMPATH
ONTUMATBHBIA CIOCOO HM3MEPEeHHs M HCIOJIb30BaTh W3BECTHBIE METOJbl OICHKH IOTPElIHOCTeN
U3MEPEHU;

UCCIICJIOBATh 3aBUCUMOCTH MEXIy (QU3NYCCKUMHU BEIUYHMHAMH C WCIIOIH30BAHUEM TIPSIMBIX
U3MEPEHUI, PH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3yIbTATHI OJyUYECHHOW 3aBUCUMOCTH
¢buznYeCKUX BEIWYHMH B BUJIE TaOIUI] U rpaUKOB, JeNaTh BBIBOBI [0 PE3yIbTaTaM UCCIICOBAHMUS,

coOnrofaTh mMpaBuiia OE30MACHOTO TpyJda NpU MPOBEICHUHM HCCIENIOBAaHUN B paMKax y4eOHOTro
OKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOM ¥ TPOEKTHOW JIEATENTbHOCTH C  HUCIOJIb30BAaHUEM
M3MEPUTENIbHBIX YCTPONUCTB U 1a00paTOPHOTO 00OPYIOBaHMS;

peliaTh pacuéTHbIE 337a4Uu C SIBHO 33JaHHON (PU3NUECKON MOIETBIO, UCTIONb3Ys PU3NUECKUEe 3aKOHBI
Y TIPUHITUIIBI, HA OCHOBE aHaJIKM3a YCIOBUS 3a7aui BRIOUPATh (PU3UUYECKYIO MOJEIb, BBIACIATh (GU3HMYECKUE
BEITUYUHBI U (OPMYJIbI, HEOOXOIMMBIE TSl €€ PEIIeHHs], TPOBOJUTh PACUEThl U OIEHUBATh PEAIbHOCTH
MOJIYYSHHOTO 3HAYEHUS (PU3UUECKOM BEITMYUHBIL;

pemiatb KaueCTBEHHBbIE 3a/Jaud: BBICTPAMBATh JIOTMYECKM HENPOTUBOPEUYMBYIO  LIETIOUKY
paccyXJIeHUM ¢ OMOpOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS,

WCIIOJIH30BaTh MPHU PEIICHUH YYEOHBIX 3a/lad COBPEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJOTHUU JIJIS
MOMCKA, CTPYKTYPUPOBAHUS, HWHTEPHPETAIMH MW TPEACTABICHUS Y4eOHOM H HAYYHO-TIOMYJISIPHOM
uH(pOpMaIlMK, TOJYYEHHON U3 Pa3lIUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3HPOBATH IOIY4aeMYIO
UH(POPMALIUIO;

MPUBOAUTH TPUMEPHI BKJIAJa POCCUMCKUX W 3apyOCKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE TPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHIA,

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKEe B TMOBCEAHEBHOW JKHU3HHM JUIsl 0OECIeYeHHUS
0€30MacHOCTH P OOpaIlleHHH ¢ TPUOOpaMU M TEXHHYECKUMHU YCTPOUCTBAMU, JJIsSi COXPAHEHUS 3I0POBBS
1 COOJTIOICHUSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY’KAIOIIEH Cpe/Ie;

paboTaTh B TPYIINE C BHIMOJTHEHUEM PA3TUYHBIX COIMAIBHBIX POJICH, INTAaHUPOBATh PAabOTy TPYIIITHI,
palroHaIbHO PACHpPEeNaTh 00S3aHHOCTH U TUIAHUPOBAThH JEATEIILHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
aJICKBATHO OIICHUBATh BKJIAJl KAXKIOTO U3 YUACTHUKOB TPYIIIHI B PEUICHHE pACCMATPUBAEMOM MPOOIEMBI.

K xonmy oO0yuenus B 11 kJjacce nmpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMEHUM:

JEMOHCTPHUPOBATh Ha TPUMEPAX POJb U MeCTO (HU3UKU B (DOPMHUPOBAHUH COBPEMEHHON HAyYHOM
KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOM JAEATEIbHOCTH JIFOJIEH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUDA;



YUUTBIBATh TPAHUIIBI IPUMEHEHHUSI U3YUYEHHBIX (U3MUYECKUX MOJEJCH: TOUCUHBIA IEKTPUICCKHIA
3apsif, Ty4 CBETa, TOUYCHYHBIN HCTOYHHK CBETA, siIEpHAsi MOJIENIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO siipa
NIPU PEUICHUU (PU3UYECKUX 3314,

pacrio3HaBath (u3mueckue sBIeHHsS (MPOIECChl) W OOBSICHATh MX Ha OCHOBE 33aKOHOB
DJIGKTPOJIMHAMUKA W KBAaHTOBOM (U3MKH: DJCKTPHUYECKas MPOBOAMMOCTh, TEILUIOBOE, CBETOBOE,
XUMHUYECKOe, MArHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE MArHUTOB, JJCKTPOMArHUTHAS WHIYKIIHS,
JIeiCTBHE MAarHUTHOTO T0JIs1 Ha TPOBOIHUK C TOKOM M JIBHDKYIIHICS 3apsi], SJICKTPOMAarHUTHBIC KOJICOaHUs
U BOJIHBIL, MPSIMOJIMHEHHOE pPAaCHpOCTPAaHCHUE CBETa, OTPAXKCHHE, NpeIoOMIICHUE, HHTepdepeHus,
nudpakiys W TOJsIpU3aIis CBETa, JUCIEpCHs CBeTa, ¢oTodnekrpudeckuii ddpdexr (pororddekr),
CBETOBOE /IaBJICHHE, BO3HHMKHOBEHHME JIMHEHYATOro CIEKTpa aromMa BOJOPOJA, ECTECTBEHHAas U
HCKYCCTBEHHAs pAJIMOAKTUBHOCTH;

ONKCHIBATh W3yYCHHBIC CBOIMCTBAa BelIeCTBA (DJICKTPUYECKUE, MArHUTHBIC, OINTHYECKHUE,
AIEKTPUUECKYIO MTPOBOJAUMOCTD PA3JIUYHBIX CPEJT) M AICKTPOMArHUTHBIC SIBICHUS (IIPOIECCHI), HCIIOJIB3YS
¢u3nUecKre BETMUMHBL: SJCKTPUIESCKUN 3aps], CHJIa TOKA, DJIEKTPUUYECKOE HAMPSDKEHHE, SJICKTPUIECKOe
COIIPOTHBIICEHUE, PA3HOCTh NMOTEHIMAJIOB, JEKTPOIBMKYIIAs CHiia, paboTa TOKA, MHIYKINS MarHUTHOTO
noJsi, cwiia Amriepa, cuiia JIopeHIa, HHAYKTUBHOCTh KaTYIIKH, SHEPTUs 3JICKTPUYECKOTO U MAarHUTHOTO
HOJICH, TEPUOJl U YacToTa KoJeOaHWil B KoJeOaTeNbHOM KOHTYpE, 3apsj M CHja TOKa B TPOIECCE
FapMOHHYECKHX 3JICKTPOMArHUTHBIX KOJIeOaHUH, (DOKYCHOE PACCTOSTHUE M ONITHYECKasl CHJIA JIMH3BI, TIPH
OMHMCAHUN TIPABWJIBHO TPAKTOBATh (PU3UYCCKUN CMBICI HCIIONIB3YEMBIX BEIUYHH, WX OOO3HAYCHUS W
€JIMHUIIBI, YKA3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE IAaHHYIO (PU3NYECKYIO BEJIUYHUHY C IPYTUMHU BEJTUYNHAMM,

OIKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, MCHOJBb3YS (PU3UUCCKUE BEIWYHHBI:
CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI M YACTOTA CBETA, YHEPTHS M UMITYJIbC JOTOHA, TIEPUOT
MOJTypacma/ia, SHEPTUs CBSI3U aTOMHBIX si7Iep, TP ONMMMCAHUH MPABUIIBHO TPAKTOBATH (PU3NUCCKUN CMBICT
UCTIONB3YEMBIX BEIMYWH, UX O0O3HAUEHUS M €IMHHUIIBI, YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOLIUE JAHHYIO
bu3NYECKYIO BEIUYUHY C APYTUMU BEIMUYNHAMU, BBIYUCIATH 3HaUYeHHE (PU3NUECKON BETHUHHBI,

AHATM3UPOBATh (QU3NYCCKUE TPOIIECCHI M SBJIICHUS, MCIIONB3Ys (PU3NIeCKUe 3aKOHBI U TIPUHITUTIBI:
3akoH OMa, 3aKOHBI MOCJIENOBATEIBHOTO M MMAPAJUICIHHOTO COSJMHEHHSI MPOBOJIHUKOB, 3aKOH JIKOyms—
JleHia, 3aKOH AMEKTPOMArHUTHOW WHIYKIIMH, 3aKOH MPSIMOJIUHEHHOrO PaclpoOCTPaHEHHsI CBETa, 3aKOHBI
OTpaKeHMsI CBETa, 3aKOHBI TPEJOMIIEHHUS CBETa, ypaBHeHHe OiHmTeiiHa 11 (poTodddexTa, 3akoH
COXpaHEHHsI SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHHS AJIEKTPHUECKOTO 3apsiia, 3aKOH
COXpaHEeHHsI MAaCCOBOTO YHCJIa, TOCTYyIaThl bopa, 3aK0H pagroakTUBHOTO pacnana, MpH 3TOM pa3inyaTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIpaXKEHHE U yCIOBHS (TpaHUIbI, 00JIACTH)
MPUMEHUMOCTH;

OTIPE/ICNIATh HAIPABJICHUE BEKTOpAa WHAYKIIMM MAarHUTHOTO TIOJIS MPOBOJHHMKA C TOKOM, CHUIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKON JIMH30M;

BBIMIOJHATh  OKCIIEPUMEHTBl 1O HCCIEAOBAHUIO (U3MYECKHX SBICHHUH U TPOIECCOB C
UCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUH: MpH 3TOM (OPMYIHPOBATH MPOOJIeMy/3a1ady U
THITOTE3y YIeOHOTO SKCIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyIOBaHHUS, TPOBOIUTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHBIE W3MEpPEHUs (M3MUECKUX BEIMYMH, NIPU ITOM BBIOHMPATH
ONTHUMATBHBIA CITOCOO WM3MEPEHHS M HWCIIOJIb30BaTh HW3BECTHBIE METOIBI OICHKH IOTPEITHOCTEH
M3MEPEHHUI;

HCCJIEIOBATh 3aBUCUMOCTH (PU3UUYECKUX BETHMUMH C HCIIOJIb30BAHUEM MPSMBIX H3MEPEHUMN: TIPU TOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTATHI OMYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BETUYHUH
B B¢ Ta0IHII U TpaUKOB, 1EIaTh BBIBOBI 110 PE3yIbTaTaM HCCIICIOBAHNUS;



coOmoiaTh MpaBuia OE30MIaCHOTO TPyAa MpHU MPOBEIECHUH HCCICIOBaHMNA B paMKax y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-MCCIEOBATENIbCKOH M TPOEKTHOH  JESATeIbHOCTH C  HCIHOJIb30BAHUEM
U3MEPHUTENIBHBIX YCTPOUCTB M J1a00PaTOPHOTO 00OPYIOBAHUS;

penrats pacu€THbIC 3a/1a4U C IBHO 33aHHON (PU3NUECKON MOEIBIO, UCIIONb3Ys (PU3HUECKHE 3aKOHBI
U [IPUHLIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4i BBIOMPATh (PU3NYECKYIO MOJIEIb, BBIIEIATh (PH3UUECKUE
BEJIMYMHBI ¥ (POPMYIIBI, HEOOXOAUMBIC U €€ PEeUIeHUs, IPOBOJUTh PAcU€Thl M OLEHUBATH PEaTbHOCTD
HOJYYEHHOTO 3HAYeHUsI (PU3NUECKON BEITMYMHEI,

pemiath KaueCTBEHHBIC 3aJadyd: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUMBYIO  IETIOUKY
pacCyXJICHHUH C OTTOPON Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NUCCKHE SIBIICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 33aJad COBPEMEHHBbIE MH(OPMALMOHHBIE TEXHOJIOTHH IS
NIOWCKA, CTPYKTYPHUPOBAHMSA, HMHTEPIPETAlMU W TPEACTABICHUS Y4eOHOW M HAyYHO-TIOMYJISIPHON
uH(pOpMaNMK, TOJYYEeHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHAJIM3HPOBATH IIOJy4aeMYIO
uHpopmaruio;

OOBSICHATH PUHIIMITBI JEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inyarh yCIOBHUS
uX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJUTH NPUMEPHI BKJIAZa POCCUHCKUX U 3apyOe)KHBIX YUEHBIX-(DM3UKOB B PA3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHYECKHE 3HAHHWS 1O (PHU3MKE B TOBCEIHEBHOW JKM3HU JUIS OOECIICUCHUS
0€30MacHOCTH IIPpH OOPAICHNH C TPUOOPAMH U TEXHUYECKHMHU YCTPONCTBAMH, JUTSI COXPAHEHUS 30POBBS
¥ cOOJIOICHNSI HOPM KOJIOTHYECKOTO ITOBEJICHUS B OKPY’KaIOIIEeH Cpene;

paboTaTh B TPYIIIE C BBITOJHEHUEM PA3IMYHBIX COLHATIBHBIX POJeH, IUTAaHUPOBATh paboTy IPYIIIHI,
palMoHAIBFHO paclpeneNiaTh 00S3aHHOCTH U TUIAHUPOBATh JIESTEILHOCTh B HECTAHIAPTHBIX CUTYaIHsX,
aJICKBaTHO OIICHWBATh BKJIA]] KQKJIOTO U3 YIaCTHUKOB I'PYIINEI B PEIICHHE PACCMAaTPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne ni/mm HanmeHnoBaHMe pa3je/ioB 1 TeM POrpaMMBbl Kourpoabsnbie IIpakTuyeckue (1ppopric)
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bubmuoreka [IOK
11 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Pasznen 2. MEXAHUKA
bubnuoreka [{OK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7FA1bf72
Wroro mo pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubnuoteka [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 1 httos://m.edsoo.ru/7FA1bf72
but6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHpie cocTosiHus BenecTBa. Da3oBwie 5 but6mmorexa [IOK
' HIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no paszneny 24

Pazpea 4.

IJIEKTPOAUHAMHUKA



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

bubnunorexa LIOK

41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
4.9 ITocTOSIHHBIN 3EKTPpUYECKUNA TOK. TOKM B pa3IuyHbIX 12 bubmmoreka [JOK
' cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
Paznen 5. OBOBIIAIOHIEE IOBTOPEHHUE
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne n/nt HauMeHoBaHMe Pa3iesioB M TEM MPOrPaMMBbI Koutposibheie  [IpakTHueckme (mudporrre)
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
Paznen 1. 9JIEKTPOJAUNHAMUKA
bubnunoreka LIOK
1.1 MarnuTtHoe noje. DJIeKTpOMarHuTHAsE UHAYKLIHS 11 1 3 https://m.edso.ru/7fA1c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubnunoreka LIOK
2.1 MexaHU4YeCKHE U AJICKTPOMArHUTHBIE KOJICOaHMS 9 1 https://m.edsoo.ru/7fA1c97¢
bu6nmorexa LIOK
2.2 MexaHnueckre U 3JIEKTPOMarHUTHHIE BOJIHBI 5 1 https://m.edsoo.ru/7fA1c97¢
bubnmorexa LIOK
23 Onriica 10 3 https://m.edso0.ru/7f41c97c
Hroro no paszneny 24
Pa3aen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
. bubmuoreka [{OK
| 4 1
3 OCHOBBI CHIETIMAIEHOM TEOPUH OTHOCUTEIEHOCTH httos://m.eds0o.ru/7fA1697¢
Wroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [{OK
4.1
IIEMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmorexa [OK

https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO 5

Hroro no pazaeny 15

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 7

Utoro no pazneny 7

1

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 1 httpizg.];(;z?ﬁj/];[f(é)liWc
Utoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoububie IIpakTunyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 ®usuka — Hayka o npupoze. Hayunsle meToasl 1 bubnuoreka [IOK
' HO3HAHMS OKPYKAIOLIErO MUPA. https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B GopMUPOBAHUN COBPEMEHHOM
2 HAyYHOU KapTUHBI MUPA, B TPAKTUUYECKON AESITETbHOCTU 1 bubmmorexa LOK
' yi . p pa, B 1P A https://m.edsoo.ru/ff0c33e6
JIOJEH.
Mexanuueckoe 1BukeHue. OTHOCUTEIbHOCTD
3 MEXaHUYECKOTo JBIKeHus. [lepemenienue, CKOpocTh 1 bubmmorexa [TOK
' A +HepeMETt » CROPOCTE, https://m.edso0.ru/ff0c3508
YCKOpEHHUE.
4 PaBHOMEpHOE MPAMOIIMHENHOE JBUKEHUE 1 brbmorexa LHOK
' P P A ' https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa [TOK
' yexop P s ' https://m.edsoo.ru/ff0c372e
bu6mmorexa [IOK
6. CBobosHoe najzieHne. Y ckopeHue cBOOOIHOTO MaIeHus. 1
A A P A A https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe aBuxeHue. J[BrkeHne MaTrepuanbHON 1 bubnmuotexa [JOK
' TOYKH IO OKPYKHOCTH. https://m.edsoo.ru/ff0c3ada
8 [Tpunnun otHOCHTENBHOCTH ['anunes. HepuunanbHble 1 bubnnoreka [JOK
' cuctemsl orcuera. [lepBrbiil 3akoH HproToOHA. https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [lpyuHuun cynepno3uuuu Cui. 1 bubnmnoreka [JOK
' Bropoii 3akoH HeroTOHA /17151 MaTEpUAIBHON TOUKHU. https://m.edsoo.ru/ffOc3be8
b K
10. Tperuit 3akoH HproTOHA [71s1 MaTEpUAIIBHBIX TOYEK. 1 nomotexa LO

https://m.edsoo.ru/ffOc3be8
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1 3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas bubmmoreka [JOK
' KOCMHUYECKasi CKOPOCTb. https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12. Cuna octu. 3akoH ['yka. Bec Tena.
yupyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappunment tperns. Cuna
13 COTPOTHBIICHUS TIPU JBMKCHUHU TEJIA B KHUIKOCTH WU bubmmorexa [IOK
: P P https://m.edsoo.ru/ffoc3f76
rase.
[ToctynarensHoE U BpaaTeabHOE TBUKEHUE
14 a0cooTHO TBEPAOTO Tena. MomeHT cuiibl. [1neuo cumbl bubmmorexa LIOK
' p o ' ’ https://m.edsoo.ru/ff0c41a6
YcioBust paBHOBECHS TBEPIOTO TeA..
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepuaibHBIX TOYEK. IMIynbe cuibl. 3aKoH bubmmorexa [IOK
' P ’ Y ' https://m.edsoo.ru/ff0c43d6
COXPaHCHHS UMITYJIbCA. PeakTUBHOE JIBHKEHHE.
PaGota u momtHocTh cuibl. Kunetndeckast sHeprus
16 MaTepuaibHOW Touku. Teopema 00 U3MEHEHUH bubamorexa [TOK
' p . ' p https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH.
[TorenunaneHas sHeprus. [loTeHnHanbHas SHEPIUs
17 0 neopMUpOBaHHOM TT nHElL. [loTeHnunansaas bubmmorexa LIOK
' ypyT pMup PYRHHEL https://m.edsoo.ru/ffOc461a
SHEpPrus Tela BOIU3H MOBEPXHOCTH 3eMIIH.
[ToTeHNMATBHBIC U HETIOTEHITUATBHBIE CHITBI. CBSI3b
18 pabOThl HEMOTEHIIMATIBHBIX CUJI C U3MEHEHUEM bubnnoreka [JOK
' MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHUS MEXaHHUECKON YHEPTHH.
JlaGopaTtopHast pabota «HcciaenoBanue CBs3M pabOTHI
19. CHWJIBI C I3MCHCHHEM MEXaHHUYECKOM SHEPTHUH TeJla Ha
MIPUMEpE PACTSIKCHHS PE3HHOBOTO JKT'yTa.
20 KonTtponbHas pabora no teme «Kunematuka. bubmuorexa [IOK
' Jlnnamuka. 3aKOHBI COXPaHEHHSI B MEXAHUKE». https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TOJIOKEHHST MOJIEKYIISIPHO-KMHETUYECKOM bubnnoreka [HOK

teopun. bpoyHnosckoe apmxkenue. Auddysus

https://m.edsoo.ru/ffOc4dc2
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Xapakrep ABUKECHUS U B3aUMOJICHCTBUS YaCTHULL

22. BelecTBa. MojieNid CTPOCHHMS Ta30B, JKUJIKOCTEH 1
TBEPJBIX TET.
23, Macca monekyn. KonnuectBo Bemectsa. [locrosannas
ABorajpo.
24, TennoBoe paBHOBecue. TemmepaTrypa u e€ u3MepeHue.
[ITxana remneparyp Llenbcus.
. bubmuorexa [JOK
25. Wneansheiii raz B MKT. OcHoBHOe ypaBHeHue MKT. https://m.edsoo.ru/ffocafde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
26. KMHETUYECKOW SHEPTUH JIBYKEHUS MOJIEKYI. Y paBHEHUE bubmorexa LHOK
. https://m.edsoo.ru/ffOc511e
Menneneena-Kiamneiipona.
27. 3akon JlanbToHa. ['a30BbIe 3aKOHBI.
28, JlabGopaTtopHast pabora «HcciaenoBanue 3aBUCHMOCTH
MEXIy IapaMeTpaMu COCTOSIHHS Pa3peKeHHOT0 ra3ay
99, H3omporieccsl B uAeanbHOM ra3e u ux rpaduyeckoe bu6mmoreka [IOK
IIPEJCTABIICHUE. https://m.edsoo.ru/ffOc570e
BryTpeHHss dHeprus TEpMOJINHAMHYECKON CUCTEMBI U
30. crocoOb! e€ m3MeHeHust. KoarmdecTBo TerioTel u padoTa. brbmorexa HOK
https://m.edsoo.ru/ff0c5952
BuyTpeHHss SHEprUs 0THOATOMHOTO UJICATBHOTO Ta3a.
bu6mmoreka [IOK
3L Brag! Temionepea . https://m.edsoo.ru/ff0c5¢36
3 V nenpHas TEINIOEMKOCTE BelecTsa. KomnaecTso bubmuorexa [JOK
TETJIOTHI TIPH TeTuIonepenayde. AanabaTHbIN MPoIiece. https://m.edsoo.ru/ff0c5c36
33, [TepBsIii 3aKOH TEPMOJMHAMHUKY M €T0 IPUMEHEHHE K bubmuorexa [JOK
H30IPOIIECCAM. https://m.edsoo.ru/ff0c5efc
34, HeobpaTtumocTs nporieccoB B mpupoae. Bropoii 3akoH bubmuotexa [JOK
TEPMOJNHAMUKH. https://m.edso0.ru/ff0c6230
35. [Mpunuun netictus u KII/l TermioBoit MamivHsI. bubmmorexa LIOK

https://m.edsoo.ru/ff0c600a
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36.

ukn Kapno u ero KIIZ.

37. DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETHKH.
O60o6maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI bubnmoreka [JOK
38.
TEPMOJIMHAMUKI . https://m.edsoo.ru/ff0c6938
KonTponpHas padora o teme «MonekynsapHas pu3HKa. bubnunoreka [HOK
39.
OCHOBBI TEPMOJUHAMUKHI Y. https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u kKoHaeHcalus. Vcrnapenue u bubnnoreka [HOK
' KUIICHUE.. https://m.edsoo.ru/ff0c63b6
41 AOGCo0THas M OTHOCUTENbHAS BIAXXHOCTh BO3yXa. bubnnorexa [HOK
' Haceliennsiii nap. https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuueckue nu aMop(dHbI€ Tela.
42 AHI/iI(l)T OIHUSt CBIz)fICTB KPHCTAJJIOB )Kup(llc)ne buommorexa LIOK
' P P AR https://m.edsoo.ru/ff0c65f0
Kkpuctamuibl. COBpeMEHHbIE MaTEPHAIIbI.
43 IlmaBiieHne U KpucTayu3anus. Y AesbHas TeIUIoTa bubnnoreka [JOK
' mnasienns. Cyonumanus. https://m.edso00.ru/ff0c6708
bu6mmoreka [JOK
44. YPaBHEHHE TCIIOBOrO bananca. https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Ten. DNeKTpuueckui 3apsa. J(Ba Buga bubnuoteka [JOK
' JJIEKTPUYECKUX 3apsAI0B. https://m.edsoo.ru/ff0c6bcc
46 [TpoBOAHUKH, AUIIEKTPUKHU U TIOTYIIPOBOIHUKH. 3aKOH bubnuotexa [JOK
' COXpaHEHHUs DJIEKTPUYECKOTO 3aps/a. https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiictue 3apsnoB. 3akoH Kymnona. Toueunsrit bubmuorexa [JOK
' DIIEKTPHYECKUI 3apsil. https://m.edsoo.ru/ffOc6ced
Hanpsoxénnocts anekrpuyeckoro noiist. [punnun
48 0 : MTO3UIINH DJIEKT IfquKI/IX nosiei HI/IEI/II/IH bubmmorexa [IOK
' yuep 03 LI TICKTP ' https://m.edsoo.ru/ff0c6df2
HANPSDKEHHOCTH.
49 PaGora cun sanexTpoctaruueckoro nois. [lorenmuan. bubnnorexa [JOK

Pa3HoCTh TOTEHITNAIIOB.

https://m.edsoo.ru/ffOc6f00
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50.

HpOBOI[HI/IKI/I W JUIJICKTPHUKU B SJICKTPOCTATUUCCKOM
ITOJIC. I[I/IBJ'ICKTpI/ILICCKaH IIPOHUIACMOCTbD.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

51.

OnexrpoéMkocTs. Konnencarop.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52.

DNEeKTPOEMKOCTh TIOCKOI0 KOHJIEHCATOpa. DHEPIHsl
3apsKEHHOrO KOHZIEHCATopa.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53.

54,

55.

JlaGopaTtopHas pabota "M3mepeHne 3IeKTpOEMKOCTH
KOHJeHcaropa'.

[TpuHIMI NEHCTBUS U IPUMEHEHHE KOHICHCATOPOB,
KOMUPOBAJIBHOIO amnmapara, CTpyHHOTro IpUHTEpa.
DneKTpocTaTHUeCcKas 3allnTa. 3a3eMIIeHIe
AIEKTPONPUOOPOB.

DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS.

[Tocrosiuubiii Tok. Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH OMa Jisl yyacTKa LIeTH.

56.

ITocnenoBarenbHOE, MapaIeNbHOE, CMEHIAHHOE
coelMHEeHHEe MPOBOIHUKOB. JlabopaTopHas paboTa
«M3yueHne cMEIaHHOTO COEANHEHUS PE3UCTOPOBY.

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

S7.

58.

59.

PaboTa 1 MOIIHOCTE ANEKTPUUECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna.

3axon OMa A1 TOJTHOM (3aMKHYTOM ) DIEKTPUYECKOM
nenu. Koporkoe 3ambikanue. Jlaboparopnas pabota

«M3mepenune DJ1C UCTOYHMKA TOKA U €70 BHYTPEHHETO

COIIPOTUBJICHUS).
SJ'ICI(TpOHHEUI IMPOBOAUMOCTD TBép,I[BIX MCETAJlJIOB.

3aBHCHMOCTD COIMMPOTHUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhIL. CBerHpOBO,Z[I/IMOCTB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

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

60.

DnekTpuueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX

MyYKOB.
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[ToynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAsI

bubmuoreka [JOK

61. npoBouMocTh. CBOMCTBa p—N-Tiepexoa. 1 https://m.edsoo.ru/ff0cB4ae
[TomynpoBOTHUKOBBIE IPUOOPHI.
DNEKTPUYECKHA TOK B paCTBOPAX M pacIljiaBax
62 AIIEKTPOJIUTOB. DIIEKTPOIUTHICCKAS TUCCOLIAALIUS 1 bubmmorexa [IOK
' ’ ' https://m.edsoo.ru/ff0c82ba
DNEKTPOIU3.
63 DNIeKTpUUYECKHil TOK B Tazax. CaMOCTOATENbHBIN U 1 bubnunoreka HOK
' HECaMOCTOSTENbHBIN pa3psaa. Monnus. [Inazma. https://m.edsoo.ru/ff0c84ae
DJIeKTpUYeCKUe PUOOPHI U YCTPOMCTBA U UX
64 npakTUYecKoe mpumMeHenue. [IpaBuia TeXHUKH 1 bubmorexa LHOK
' P P P https://m.edsoo.ru/ff0c86fc
0e301acHOCTH.
. bubnuorexa [JOK
65. 000 . 1
Obodm@IOmHMHA YPOK «INEKTPOAMHAMHKAY https://m.edsoo.ru/ff0c88be
KontpomnbHas pabora o TeMe «JIeKTPOCTATHKA.
66 ITocTosiHHBIN JIeKTpUYECKUil TOK. TOKH B pa3InyHbIX 1 bubmorexa LHOK
' P ' P https://m.edsoo.ru/ffOc8a8a
cpenax».
67 Pesepsublit ypok. KonTponbHas paborta o teme 1 bubnnorexka [JOK
' "DnekTpoauHaMuKa'. https://m.edso0.ru/ff0c8c56
. bubnuotexa [JOK
68. P T . 1
e3epBHBIN ypoK. [IpomMexkyTouHas arTecTarus https://m.edsoo.ru/ff0cafee
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie  IIpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[TocTostHHBIE MATHUTHI U KX B3aUMOJICHCTBHE.
1 MarunuTHOoe nojie. BekTop MarHUTHOW MHIYKITUN 1 bubmorexa LIOK
' " p YIKIUTH. https://m.edso0o.ru/ff0c9778
JIvHAM MarHUTHON WHTYKITUU
5 MarauTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT IpcTena. 1 bubnuorexa [{OK
B3aumoaeiicTBre NpOBOAHUKOB C TOKOM. https://m.edsoo.ru/ff0c98fe
3 JlaboparopHast pabota «/3ydeHne MarHuTHOTO TOJIS 1 1 bubmmoreka [JOK
' KaTYIIKHA C TOKOMY.. https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOTO TIOJISI HAa MTPOBOJIHUK C TOKOM.
4 Cuna Amniepa. JlaboparopHast pabora «lccnenoBanue 1 1 bubmorexa HOK
' N pa- patop p a https://m.edsoo.ru/ff0c9ac0
JCHCTBHS IIOCTOSTHHOTO MarHnuTa Ha paMKy ¢ TOKOM.
JleiicTBrE MarHUTHOTO TIOJIST Ha IBHXKYIIIYIOCS
5 3apshkeHHyro yactuny. Cuia Jloperma. Pabora cuisl 1 bubnuorexa LIOK
' P yio Y P ' https://m.edsoo.ru/ff0c9df4
Jlopenua.
DnekTpoMarauTHas HHAYKIHs. [ToTok BekTOpa
6. MarHuTHON uHAyKuu. DJ1C nHayknuu. 3akoH 1
ANEKTPOMArHUTHOW HHAYKIH Dapases.
7 JlabopaTtopHas pabota «VccnenoBanue siBICHUS 1 1 bubnuotexa [JOK
' AJIEKTPOMArHUTHON UHIYKII. https://m.edsoo.ru/ff0cal50
NunyktuBHOCTh. SIBNeHMe camonnaykuuu. 3/1C
8 CaMOMHAYKIIUU. DHEPIHsl MArHUTHOTO OIS KATYIIKHU C 1 bubmorexa HOK
' AYKIHH. P v https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE TIOJIE.
9 TexHuyeckue ycTpoicTBa U UX MPUMEHEHHE: 1

MOCTOAHHBIC MATHUTEI, 3JICKTPOMArHUThI,
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QJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HHAYKOHWOHHA I1€Yb.

10 O6o6maromuii ypok «MarauTHoe modie. bubnmnoreka HOK
' DneKTpOMarHuTHast MHIYKIUS». https://m.edsoo.ru/ffOcab82
1 Kontponbhas padota mo tTeme «MarHuTHoe 1oJie. bubnmnoreka HOK
' DJIEKTpOMArHUTHAsT MHIYKIIHS. https://m.edsoo.ru/ffOcad58
CBoboHbIe MexaHnueckue konebanus. ['apmonuueckue
12 KoJieOaHus. Y paBHEHNE TApMOHUYECKUX KOJICOaHMI bubmmorexa [IOK
' P p ' https://m.edsoo.ru/ffOcaf06
[IpeBparenue sHepruu.
Jlaboparopnas padota «lcciienoBanue 3aBUCHIMOCTH
13. MepHoIa MaJIbIX KOJICOAHHH rpy3a Ha HUTH OT JTHHBI
HUTHU ¥ MacChI TPy3a».
Konebatenbublit KoHTYp. CBOOOIHBIE
14 JJIEKTPOMArHUTHBIC KOJICOaHUS B UACATEHOM bubnnoreka [JOK
' KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKIY https://m.edsoo.ru/ff0ch820
MEXaHWYECKUMH U DJIEKTPOMATrHUTHBIMU KOJICOAaHUSIMHU.
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B bubnnorexa [JOK
' ujeaIbHOM KoJeOaTeTbHOM KOHTYpE. https://m.edsoo.ru/ff0ch9c4
[IpencraBieHue o 3aTyXarONMX KOJIeOaHUIX.
16 BrinyxxaeHHble MexaHndeckue konedanus. Pesonanc bubmorexa LOK
' YK ’ ' https://m.edsoo.ru/ffOcbb86
BrinyKeHHBIE 27IEKTPOMAarHUTHBIE KOJIeOaHUsI.
[IepemennsbIi TOK. CHHYCOMIANIBHBIN IEPEMEHHBIN TOK.
17 MoIHOCTh IEPEMEHHOTO TOKA. AMIITUTYIHOE U bubnmotexa LIOK
' y P ' Y https://m.edsoo.ru/ffOchd34
JeHCTBYIOIIEE 3HAYCHHUE CHITBI TOKA U HANIPSIKEHUSI.
18 Tpancdopmarop. [IponsBoacTBo, nepenaya u
' OTpeOJIeHNE ITEKTPUICCKON YHEPTHH.
YCTpONCTBO U IPaKTHUECKOE MPUMEHEHUE
bu6nunorexa LIOK
19.. ANEKTPUYECKOTO 3BOHKA, T€HEpaTOpa MePEMEHHOTO

TOKQ, IMHUH JJIEKTpOIepeaay.

https://m.edsoo.ru/ff0cc324
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DKOJIOTrM4ECKUE PUCKU IIPU IPOU3BOJCTBE

20. anekTposHepruu. KynbTypa ucnoiab3oBaHus
AIEKTPOIHEPTUU B ITOBCETHEBHOM KU3HHU.
MexaHuuecKkue BOJIHBI, YCIOBHUS pacCPOCTPAaHEHUS.
21. ITepuoz. CkopocTh pacipOCTpaHEHUS U JIIMHA BOJIHBI. bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOOJILHBIEC BOJTHBI.
99 3ByK. CkopocTh 3ByKa. I poMkocTh 3Byka. BricoTa ToHa. bubnmnoreka HOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
3. DNEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmmoreka [JOK
[IIxana 31EKTPOMAarHUTHBIX BOJIH. https://m.edsoo.ru/ffOccfe0
24, [TpuHIMIIBI paMOCBA3M U TENEBUICHUS. Pa3BuTre
CpeACTB CBs3U. Pannonokanus.
bubmuoreka [IOK
25. KontponsHas padora «Konebanus u BOTHBD.. https://m.edsoo.ru/Ff0cc6T8
[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA B
26. OJTHOPOHOM cpene. ToueuHbIit NCTOYHHK cBeTa. JIyd bubmmorexa LIOK
https://m.edsoo.ru/ff0cd350
CBeTa.
27 OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnnorexa [JOK
[TocTpoenue n3o0paxkeHU# B IMIOCKOM 3€pKaje.. https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue cera. [lonHOE BHYTpEHHEE OTPAKEHHUE. bubmuorexa [IOK
IIpenenbHbIl yromi MOJIHOTO BHYTPEHHETO OTPAXKEHUS. https://m.edsoo.ru/ffOcd7f6
99.. JlabopaTtopHas pabota «3mepeHnue mokazaress bubnmnorexa [JOK
MPETOMIIEHUS CTEKIIay. https://m.edsoo.ru/ff0cd67a
30. Jlunzel. [loctpoenne nzodpaxenuii B muuze. @opmyna bubmmnorexa [JOK
TOHKOM JIMH3BI. Y BEJIMYEHUE JIUH3BI. https://m.edsoo.ru/ffOcddle
31 Jlaboparopnas pabota «VccrnenoBanre CBONCTB
M300paXEHUI B TUH3AX).
Hucnepcus ceeta. CiokHbIN cocTaB 0€JI0ro CBeTa.
32. [Bet. JlabopaTopHas pabota «Habnronenue aucnepcun

CBETa».
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Wutepdepennus ceera. Audpakius cera.

bubnunoreka LIOK

33 JudpakuronHas pemeTka. https://m.edsoo.ru/ff0ced22
34. ITonepednocTs cBeTOBBIX BOJH. [losgpu3anus ceera. B_H6HHOTeKa LOK
https://m.edsoo.ru/ff0cf02e
35, Onrtuyeckre mpuOOPHI U yCTPOHCTBA U YCIOBUS HX
0€301acHOTO MPUMEHEHHS.
36. ['panuLIBl TPUMEHMMOCTH KJIACCUYECKON MEXaHUKH. bubnmnoreka HOK
[TocTynatel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH. https://m.edsoo.ru/ff0cf862
37 OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMe1JICHUE bubnunoreka LIOK
BPEMEHU U COKpAIIICHUE JJTUHBI. https://m.edsoo.ru/ffOcfa42
38, DHeprus U UMIYJIbC PEISITUBUCTCKOMN yacTulibl. CBA3b bubnuoreka [IOK
MacChl C SHEPTUEH U UMITYJIbCOM. DHEPIHs TOKOSI. https://m.edsoo.ru/ff0cfc68
39, KonTponbnas pabota «Ontuka. OCHOBBI CIEIMATBLHOM bubnnorexa [JOK
TEOPUHU OTHOCUTEIBHOCTH. https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHEprus U UMIYIbC bubmmnoreka [HOK
¢doTtoHa. https://m.edsoo.ru/ffOcfel6
a1 OTtkperTue u uccnenoBanue Gorodpdexra. OnbiTe A. I bubnmnorexa [JOK
Cronerosa. https://m.edsoo.ru/ffOcffc4
4. 3akoHsbl poTordexTa. YpaBHeHHE DUHIITENHHA 15 bubmuoteka [IOK
doroapdexra. «KpacHas rpannna» Gororddexra. https://m.edsoo.ru/ff0d015e
43 Hasnenue ceeta. OnbiThl [1. H. JleGeneBa. Xumuueckoe bubmuoreka [IOK
JICMCTBUE CBETA. https://m.edsoo.ru/ff0d04a6
TexHr4eckue ycTpoucTBa U MPAKTUYECKOE
44, npuUMeHeHue: (oTorIeMeHT, GOTOAATUUK, COTHEUHAs
Oatapest, CBETOINOI.
45, Pemenue 3ana4 no teme «31€MEHTHI KBAHTOBOU bubnuoreka [IOK
OIITUKU». https://m.edso00.ru/ff0d0302
46, Mopnens aroma Tomcona. Onbitel Pesepdopaa mo bubmuoreka [IOK

PaCCCAHNIO O-HaCTHII. HnaHeTapHasI MOACIb aToOMa.

https://m.edsoo.ru/ff0d091a
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bubnunorexa LIOK

47, IToctynatel Bopa.
y p https://m.edsoo.ru/ff0d0afa
N3nydyenue u nornomieHrne (GOTOHOB MPHU MEPEX0Ie
48 aToMa ¢ OJHOI'0 YPOBHS dHEPIUH Ha APYyrou. Buasl bubmorexa [IOK
' P p pyrou. https://m.edsoo.ru/ff0d0afa
CIIEKTPOB.
BoustHoBBIE cBOMcTBa yacTull. Bosbl ne bpons.
49 KopnyckynapHo-BoimHOBOH ayann3M. CIIOHTaHHOE U buGnuorexa LIOK
' PHyCRYIp Y ' https://m.edsoo.ru/ff0d0ca8
BBIHYXXICHHOE H3JTy4YCHHUE.
50 OtkpsiTie paguoakTuBHOCTH. OmbITH Pe3epdopaa mo bubnnoreka [JOK
' ONPEACIICHUIO COCTABA PAAUOAKTUBHOIO U3JTyYCHUS. https://m.edsoo.ru/ff0d0fd2
51 CsoiicTBa anb(da-, 6era-, ramma-u3nyueHus. Bnusaue
' PaINOAKTUBHOCTH Ha )KMUBBIC OPTaHU3MBI.
OTkpeITHE IPOTOHA U HeWTpoHa. V3oTonbl. Anbda-
52 acnaj. DIEKTPOHHLIN U MO3UTPOHHBIN OeTa-pacma buGnuorexa LIOK
' p ' p p p ' https://m.edsoo.ru/ff0d1162
I'amma-usnydenue.
DHeprus CBA3U HYKJIOHOB B sijipe. SIiepHbIe peakiin.
53 Snepusiii peaktop. IIpo0OieMsbl, mepPCIEKTUBLI bubmmorexa IOK
' P P p- 1P T p ’ https://m.edso0o.ru/ff0d1356
AKOJIOTUYECKUE ACTICKTHI SJIEPHOI YHEPTETUKH.
OnemeHTapHbIe YacTUlbl. OTKPHITHE TO3UTPOHA.
MeTto b1 HaOJIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX
54 gactuil. Kpyriei croin «DyHnaMeHTaabHEIE bubmuorexa LIOK
' - OPT T y https://m.edso0.ru/ff0d0e38
B3auMOICHCTBUSA. EAMHCTBO u3nueckoil KapTHHBI
MHUPay.
55 Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3bI,
' IUTAHETHI, UX BUAUMOe ABrkenne. CoJIHEUHAs CUCTEMA.
56 Connue. ConHeuHast akTUBHOCTh. ICTOUHUK 3HEpruun
' CounHua u 3BE31.
57 3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3AbI

IJIaBHOM MOCIIE0BATEIbHOCTH. BHYTpEeHHEE CTpoeHHE
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3BE311. COBpEMEHHbIE ITPEICTABIICHUS] O IPOUCXOKIACHUU
u 3Boronu CojHIa U 3BE3].

Muneunsiii [1yte — Hama I'anakruka. Ilonoxenue u

58. neuxenne Connua B ["anaktuke. ["anaktuku. U€pHeie 1
TBIPBI B ApaxX TraJlakTUK.

59 Bcenennas. Paz6eranue ranaktuk. Teopus bombioro 1

' B3pbIBa. PenmnkToBOE M3iydyeHue. MeraranakTuka.

60. Hepermmennsie mpoo6ieMbl aCTpOHOMUH. 1

61 KonTponbHas padota «21eMeHTbl aCTPOHOMUU U 1
aCTpOPUUKI.

O6o6matomuii ypok. Poib ¢pusuku u acTpoHOMUU B

62. 9KOHOMMYECKOH, TEXHOJIOTHYECKOM, COLIMAILHOMN 1 1
TUYECKOU cepax AesTeIbHOCTH YEIOBEKa. .

63 O6o6matomuii ypok. Poib u Mmecto pusmku u 1
aCTPOHOMMHU B COBPEMEHHOW Hay4YHOH KapTHHE MUDA.
O606matomuii ypok. Ponb gusndeckoii Teopuu B

64. (hopMHPOBaHUU NIPENICTABICHUN O PU3NYECKON KapTHHE 1
MUpa.

Oo6o0maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI
65 MHUpa B 00IIEM psiTy COBPEMEHHBIX €CTECTBEHHO- 1
' Hay4HBIX IIPEICTaBICHUN 0 pupoze. [Ipomexyrounas
aTTeCTaIlusI.

66 PezepBHbIil ypok. MaruutHoe nose. DJ1eKTpOMarHuTHas 1
WHIYKIUS.

67 PesepBHblil ypok. OnTuka. OCHOBBI ClIELIMATIBLHON 1
TEOPUH OTHOCUTEIBHOCTH.

68 Pesepnbiii ypok. KBanToBas ¢pusrka. DneMeHTbI 1 bubmuotexa [IOK

' ACTPOHOMHHM ¥ aCTPOPH3UKH. https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOIIECCA
OBSA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JI51 YYEHHUKA

» ®usuka, 10 knace/ Mskumes I'.41., byxosuer b.b., Corckuii H.H. mox penakiueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 knace/ Mskumes I'.JI., byxoBues b.b., Yapyrua B.M. nox penakiueit
[MapdentreBoit H.A., AkunonepHoe o6mmectBo «M3natensctBo «lIpocBemenuey

METOJUYECKHUE MATEPHUAJIBI 1JI51 YUYUTEJIA

1. I'pomueBa O.U. Temarndyeckne KOHTPOJIBHBIE U CAMOCTOSTENbHBIE paboThI 11O pu3uke 10
knacc. M.: M3marenscTBo "Dx3amen", 2012.

2. I'pomuesa O.U. Temaruyeckre KOHTPOIbHBIE U CAMOCTOSTENIbHBIE Pa0OoTHI 10 (husuke 11
knacc. M.: M3marenscTBo "Dx3amen", 2012.

3. Eptorkun E.C. ®uszuka. CamocToaTenbHbIe U KOHTPOJIbHBIE paboThl. 10-11 kmaccsl. M.:
IIpocsemienue, 2018.

4. 3a6otun B.A., Komuccapos B.W. ®usnka: KOHTPOIb 3HAHUN, YMEHUI ¥ HABBIKOB YUAIIUXCS
10-11 kiaccoB 0011€00pa30BaTENbHBIX YUpEKIeHUN. ba3oBslii U yriryOneHHbIH ypoBHU. M.:
[Ipoceemenue, 2008.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Pemry EI'D. OGpa3oBartenbHbIi TOpTal AJIs MOATOTOBKH K dK3aMeHaM [ DIeKTPOHHBIN
pecypc].- Pexxum noctyna: http//www.phys.reshuege.ru/ -cBo6oHbrii.

2. Enunas xomutekuus mudpoBeIX 00pa30BaTeNbHBIX PECYPCOB [ DIEKTPOHHBIN pecypc].- Pexxum
nocryma: http//school-collection.edu.ru/- cBo60aHBIi.
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