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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBaHWM K pe3ynibTaram
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
OpTraHu3aIUAX Poccuiickoit Oenepanuu, peanu3yIommx OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HKe Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHbIMM MpeaMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHl OCBOCHUS Kypca (PU3HKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTaThl IO roJiaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojaMm o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3ydyenne (UMK BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBINIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpbIE MOXHO paccMaTpUBaTh KakK MPUHLHUIBI €ro
MTOCTPOCHMUS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuasl U3 BCEX Pa3ieiioB (PU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEW MaTepwayl Kypca (Qusukm
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuM, BEIIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HUCHOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpemmnonaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKHUX MPHUIOKESHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CONep)KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKHM Tpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYXKICHHSI
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (U3MUECKue Teopuu ((popMHUpOBaHUE MPEACTABICHUI O
CTPYKTYpPE IMOCTPOCHHS (PU3NUECKON TCOPUHU, POTIH (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
MPOIIECCOB).

CHCTeMHO-ICATENHPHOCTHBIN TIOX0I B Kypce (M3UKUA PeaM3yeTcs MPEekKIe
BCETO 3a CUET OpraHW3allid SKCIEPUMEHTAIBHOU ACATEIHPHOCTH O0YUYaIOIIUXCH.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3uke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpaKTUYECKUX padoT. BEIfCIeHHEe B yKa3aHHOM TIepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBISACTCS yYaCTHHUKAMHU
o0pa30BaTeIBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW IUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC W3MEPEHHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB 110 IPOBEPKE
MIPEIJIOKCHHBIX THITOTES.

bonbimoe BHUMaHUWE yOENSETCA PENICHUI0 PAcYETHBIX U KAuYeCTBEHHBIX
3amad. [Ipu 3TOM my1s pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIIOIINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS U3
pa3HbIX pasnenoB. [ KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOILIECCOB B OKpY’KaroIIeH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
¢bu3MKN Ha ypOBHE cpeiHero o0miero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBUAX
peAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEe0o0XoauMoe J1abopaTopHOe OO0OpYIOBAaHHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMMme Mo (U3MKe YICHUYECKUX MPAKTUYECKUX PabOT U JAEMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCIICIOBAaHMUSI  M3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpyIOBaHME MJII YYCHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
71a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHM LEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
UCCJIEIOBATELCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3NYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (dopMmupoBaHHE TMPEACTABICHUN O ponu (DU3UKK A PAa3BUTHS IPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHHeM CIEIyIOMNUX 3a7ad B

mporiecce n3ydeHus Kypca GU3NKy Ha ypPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpuOOpETEeHHEe  CHUCTEMBbl  3HaHUK 00  0oOmMX  (PU3HUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(DU3HKHY;

e (opmMupoBaHue yMEHHI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3INYHbIX 3a7ad C SIBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEIH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e IMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHLMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEAENICHNS IOCTOBEPHOCTH OTYYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 kmacce — 68 gacoB (2 yaca B HEJCIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKEe MepeueHb Ja0opaTOpHBIX U
OPAKTUUECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka o mpupone. Hayunbie mMeTOonbl NMO3HAHMS OKPYKAIOLIETO
mupa. Ponp JKcnepuMeHTa W TEOpUM B IIPOLlECCE ITO3HAHUSA IIPUPOABI.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duszuveckre 3aKOHbI U TEOpPHUH. [ paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepeMenieHnil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBonuHeintHoe  aBmkeHue. J[BMKEHHME  MarepualbHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayun.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHMUS.

Hanpagienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHUS C LIEJBIO ONPEACIEHUS MITHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM INIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIs MaTepUalibHON TOUKU. Tpetnit 3aKkoH HproTOHA 711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CKonpxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosa. Koaddumument tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHUE MacC B3aMMOJICUCTBYIOIINUX TEJ.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEeHUME CUJT TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvt coxpaneHus é mexaHuxe

Nmiynbc MaTepuaabHOM TOUYKHM (Tena), CUCTEMbl MaTEpUATbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas DHEPIuUs YIIPYro
nepopMupoBaHHoi  TpykuHBL.  [loTeHuManbHasT  2HEprus Tena  BOJIM3HU
MOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple U HEMOTEHHUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrHUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUIl BelecTBa. MOJENIu CTPOCHUs Ta30B, >XKUIKOCTEHW U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KUHETUYECKOW TEOpUH HUACaTbHOTO raza. AOCOJIOTHAas TemIeparypa Kak mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOrO IBMKEHMSA dactul] rasa. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OneIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXKMOJIEKYIISIPHOTO
B3aIMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKY IapaMeTPaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounHamuxu

TepMmoanHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cTIOc0o0bI e€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
DHEpPrusi  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Termonepenayu:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3JyYCHHUE. Y IENIbHASI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIIOTH pH TEIIONEpEaAYE.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TemnoBble  MamuHbl.  [IpyHOUMIIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nerictBus TerwoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIHOHEDP.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT MO anuabaTHOMY paCHIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Terna. AHU30TPOIHUS CBONUCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTEpHUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUTMUECKOTO BEIEeCTBA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsAn0B. IIpOBOJHUKH, TUANIEKTPUKM W TMOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
JIIEKTPUYECKOTO 3apsiia.



11

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
OnekTpudeckoe rmoje. Hanpsok€HHOCTh  AiekTpuueckoro mojsa.  [IpuHiun
CYHEPIIO3ULAN BJICKTPUUECKUX MOoJiel. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

PaGora cun  anekrpocraruueckoro  mojs.  I[lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHudeckue yCTPOMCTBA U IMPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMozencTBre HaIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3auTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKHIT TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COINIPOTHUBJICHUS METAIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DNeKTpUYEeCKUid TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJlynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPBHI.
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OJIEKTPUYECKHM TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN 1O/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCHUMOCTb COIPOTUBIICHUS MWIMHAPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHU U MaTepHuana.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUS METANIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ouonoruu, XMMUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, runore3a, (pumyeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napabosa, rurnepOosia, ux rpa¢uku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUAbI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IUCCOLMALNS,
rajbBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBH)KCHUH C HMCIOJIb30BAHHEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MMOIUIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHUKE (pakera, BOJAOMET U JIPyTHE€), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE SJIEKTPOIPHOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3aUMOAEMCTBUME  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
VHIYKUWH OJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MArHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOAHWKA M 3aMKHYTOTO KOJBILIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl JlopeHna.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKHUU. IlOTOK BEKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAsS Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu @apanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHIYKIIHH.

DHEPrust MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
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TexHu4eckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TTOCTOSHHBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMariHuTHOM UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH WU3MEHEHUSA
MarHUTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmMpOMAZHUNHbIE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHMYECKHE  KOJIeOAHUSI.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza koseOaHUU.
[Ipy>XHHBIN MasATHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIeOaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaronmx KoJieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA W IMPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOAaTeNbHON CHUCTEMBbI (NIPYKUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazcHUmMHbLe 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BosnHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, nojsapusanus, Judpakius,
unTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [[prMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagrookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HabGmronenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.



16

Hab6monenue untepdepentnu u audpakiuy MEeXaHU4ECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
YacCTOTOM KOJEOAHUIA.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpakeHusi cBeTa. [locTpoeHnne n3oOpaxkeHui B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yrom IOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cseta. LIBer.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKyCcHOE
pacCcTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOM JMH3BI. YBelIUYEHUE,
JJaBaeMoe€ JIMH30MU.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBuUe HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONnTHKA, TU(PpaKIIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHHUE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojienb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpaxium ceera.

HabGmronenue nucnepcuu cBera.
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[TonydyeHnue cnekTpa ¢ TOMOIIbIO TPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.
HaOnronenue nosisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3MepeHue nokaszaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuubl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpALCHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu HOTOHA C €T0 YACTOTON. DHEPTHUS
U UMIyJbC (poToHA.

OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinmreitHa 1y goroaddexra. «KpacHas rpaHuna»
dbotorddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Ilocrymatel bopa. M3nydenune wu moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha JIpyroil. Bunel
cnekTpoB. CIEKTp YPOBHEW SHEPIUU aTOMa BOJIOPO/IA.
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BousiHOBBIE cBoOMicTBa yacTtull. Bonnsl 1e bpoitis. KopryckyisipHO-BOJIHOBO#M
JyaJInu3M.
CHOHTaHHOE U BBIHYXICHHOE U3ITy4YCHHE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens oneita Pesepdopna.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
HabGnrogenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JOKa3bIBAIOIIKE CIOKHOCTh CTPOCHHs sapa. OTKpeITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenbepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tormsl.
Anbsda-pacnan. ODJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3U HYKJIOHOB B sipe. SAnepHbie cuibl. Jlepekt Macchl sapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoucCTBa U NPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIIUX YaCTHIL.
Yuenuueckuii sxkcnepumenm, 1abopamophsie pabomol
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Ortarbl pa3BUTHs acTpOHOMUHM. [IpHKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMMUM.
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Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, MUIAHETHI, UX BHUIUMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHMOCTBY». 3BE3/Bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3]1. DTanbl )KU3HH 3BE3I.

Mineunbiii [lyte — Hama T'amaktuka. Ilonmoxenune w aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky U KBazapbl. YEpHBIE ABIPHI B sApax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HabGnronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpHOro NOMyIIapus U IPKHUE 3BE3bI.

Hab6mnrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0maromniee MOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIbHON M ATHYECKOU c(epax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MUPA, POJIb (GPU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTaBICHUN O (PU3MUECKOM KapTUHE MHUpA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEAICTaBICHUHN O IPUPO/IE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEIMETHBIX CBA3CH C KypcamMu MaTE€MaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
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MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKU IOJ00MS TPEYroJbHUKOB,
OTIpeJIeIICHNE TUIOMIAIN TFIOCKUX (PUTYp B 00BhEMa TelL.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpUpPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAsT CTPYKTypa TBEPBIX
TEN, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKUA, CHEKTPAIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNWHWUW DJIEKTpOIIEpeday, TEHEpATOp IMEPEMEHHOIO TOKA,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoernne yueOHOrO mnpeamera «®Dus3mka» HA YPOBHE CpPEIHEro OOIIero
obOpazoBaHus (0a30BBIM YpOBEHB) JOKHO OOECIEUUTH JOCTHIKEHHE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUSA y4ueOHOTo mnpeameTa «DPu3nKay JOIHKHBI
OTpaXaTh TOTOBHOCTb U  CIOCOOHOCTh OOYYaromMXCSl  PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXICHUH,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIECTBa, PAaCHIUPEHHE KU3HEHHOTO
ONbITa U OIbITA ACATEIIBHOCTU B IIPOLECCE pPeaju3alld OCHOBHBIX HAIpaBJICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATULIUOHHBIX  OOIIECYETOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIE€SITEIBHOCTh B HMHTEpPECAX TPaXAaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTENbHON OpraHU3allnu;

YMEHHME B3aMMOJIEMCTBOBATH C COUUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON NEHTUYHOCTH, TATPUOTU3MA,;

LIEHHOCTHOE OTHOUIEHHE K TOCYJIApCTBEHHBIM CHUMBOJIAM, JOCTHUXEHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHbIC HOPMBI M ILIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero pu3ndeckoil Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K pa3IudHbIM cepaM mpodeccnoHATBHON 1eATeIbHOCTH, B TOM YUCIIE
CBS3aHHBIM C (U3WKOH M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP
Oynmytiel mpo¢eCCuu 1 peaTn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(U3KMKK Ha IPOTSKCHUH BCEH KHU3HU;

6) 3K0JIOTrNYeCKOTro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTUYECKOW KYyJIbTYphl, OCO3HAHHE TJ00aIHLHOTO
XapakTepa KOJOTHYECKUX PoOeM;

IJIAHUPOBAHKWE U OCYIIECTBIICHUE JACHUCTBUU B OKPYXAIOUIEH Cpele HA OCHOBE
3HAHUSA 1eJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHHE OIbITa ACSITEIFHOCTH 3KOJOTHYECKON HAIPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS GUBNUECKON HAYKU;

OCO3HaHWE IIEHHOCTH HAyYHOH JEATeThbHOCTH, TOTOBHOCTH B IPOIECCE
U3y4YeHHUS (DU3MKH OCYIIECCTBIIATH MPOCKTHYIO M HCCIICIOBATEIIBCKYIO JCSITCILHOCTD
WHAWBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSTEIILHO dhopmynHrpoBaTh u aAKTyaJIM3UpPOBaTh npoOJiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LIENU JIEITEIbHOCTH, 3aJaBaTh IApaMETPbl W KPUTEPUH HUX
JIOCTYDKCHHUS
BBISBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBAEMBIX (PHU3HYCCKUX
SIBJICHUSIX
pa3pabarpiBaTh IJIaH pEHICHUS MPOOJEMbI C y4E€TOM aHaIM3a HMEIOIINXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUH JIE€SITEIbHOCTH;
KOOPAVMHUPOBATH U BBIMOJHATH PaOOTY B YCIOBUSIX PEeaIbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble nucciaenoBarejabCcKue JeCTBHUA.
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BJIQ/ICTh HAYYHOH TEPMHMHOJIOTHEH, KIIIOUYEBBIMH TOHATUAMU M METOAAMH
bu3nUecKoil HayKu;

BJIaICTh HABBIKAMM Y4EOHO-HUCCIEI0BATEIbCKON M MIPOEKTHOU JIEITEIbHOCTH B
oOnactu (HU3HMKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTETLHOMY TOUCKY
METOJIOB peUIeHHs 3aJay (U3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MIO3HAHUS;

BJIQJCTh BUJAMU JEATEIBHOCTH TIO0 TOJYYEHHI0O HOBOTO 3HAaHUS, €ro
UHTEpIpETallid, TMpeoOpa3oBaHUI0 U MNPUMEHEHHI0 B PA3JIMYHBIX y4eOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH TPUYMHHO-CIICCTBEHHBIC CBS3M U aKTyaJluM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HaXOAUTh apTyMEHThI JUIsl JOKa3aTeNbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTphl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJyYEHHBIE B XOJ€ PELICHUS 3aJaul pPe3yibTaTbhl, KpUTUUECKU
OILICHMBATh UX IOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (OpMYyIUpOBaTh COOCTBEHHBbIE 33Jaud B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YyMETh TEPEHOCHTh 3HaHWS MO (U3MKE B TPAKTHUECKYIO 0OIacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE HJIEH, PEAJiaraTb OpPUTrHHAIbHbIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIC PELLICHUS.

Pabora ¢ unpopmaumeii:

BJa/IeTh HAaBBIKAMH TONydeHUs HHPOpManuu (U3MUECKOTO COACPKAHHS W3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYILECTBIATh IOUCK, aHalu3,
CUCTEMATHU3allMI0 M HHTEpHpeTaluio HHPOPMAIUU pa3IuYHbIX BHIOB U (HOopM
Mpe/ICTaBICHHUS;

OIICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

MCTIOJB30BaTh CPECTBA MHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
B PCIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 3a7ad C
coOmoacHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPAaBOBBIX M OJTHYECKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPIKaHUS B PA3TUYHBIX opMaTax ¢ yuéTom
Ha3HadYeHUs] WHGOPMAIIMN U II€JIEBOM ayJUTOPUH, BBHIOMpPAs ONTHUMAIbHYIO (HopMmy
MPE/ICTaBICHUS U BU3YyaIU3al1H.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:
OCYIIECTBISATH OOIICHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
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pacrno3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAI U CMATYATh KOH(QIUKTHL;

pPa3BEPHYTO M JIOTMYHO H3JaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;

IIOHMMATh M HWCHOJI30BAaTh IPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJbHOU
paboThI;

BBIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX JCHCTBHM € yd€ToM OO0IIHX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUIEKTHBA;

OPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JIOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacupenensiaTb poid € YYETOM MHEHUM YYAaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOr0 yJYaCTHUKA KOMaHIbl B OOIIMN
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/yiaraTb HOBBIE MPOEKTHI, OLIEHWBAaTh HWJAEH C IMO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATEIbHYIO JIE€ATEIBHOCTh B 00JacTu
(U3MKM W aCTPOHOMHHM, BBISBISATH MPOOJEMBbI, CTaBUTb U (HOPMYJIHPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOSTEJIBHO COCTaBIIATH IJIAH PEIICHUS pACYETHBIX U KAYECTBEHHBIX 3a/ad4,
IUIaH BBIMOJIHEHUS! NPAKTHUYECKOH padoThl € YY4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OI[EHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHIT;

JienaTh OCO3HAHHBIM BBIOOp, AapryMEHTHUPOBAaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSIBJICHUIO SPYAUIIMU B 00J1acTH (PU3UKH,
NOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JAESTEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIa/IETh HaBbIKAMM [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;



25

MCIIOJIh30BaTh TPHUEMBI pedIeKCUH TSl OIEHKH CHUTYalldd, BhIOOpa BEPHOTO
PEIICHMUS;

YMETh OIICHUBaTh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHHUS I10 HX
CHIDKCHHIO;

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTHX TPU aHAIW3E PE3yJIbTaTOB
NEATECIIbHOCTH,

IPUHUMATh CeOsl, TOHUMas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI W apryMEHTBl JPYrUX IIPH aHajJu3e pe3yJbTaToOB
NESATCIIBHOCTH,

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce moCTHXKEHHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IPOTPaMMBI I10
bu3uke I8 YpOBHS  cpeaHero oO0miero o0pa3oBaHUs Y OOyYaromIuUXcs
COBEPIIICHCTBYETCS AMOITMOHATIBHBIN HMHTEJJICKT, MIpeIoIararoIui
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJETh HAIlPaBJICHHUsS Pa3BUTHS COOCTBEHHOM AMOIIMOHAJIBLHON cdephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEICHHE, CIOCOOHOCTh  aJamnTHPOBAaTHCI K
AMOITMOHAIBEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpEMIICHHE K JOCTHDKCHHUIO IEIH U
yCIexy, ONTHUMH3M, HWHUIMATUBHOCTb, YMCHHE JEHCTBOBAaTh MCXOJS M3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKIIFOYAIOMICH CIOCOOHOCTh IOHHMATh AMOIMOHAJIBLHOE COCTOSHUC
JIPYTUX, YIUTHIBATH €r0 MIPU OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO
U COTIEPSIKUBAHMIO;

COITMATIBLHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIIICHUS C
JIPYTUMU JTIFOABMH, 3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peInaTh KOHPIHKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuenust B 10 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEPaX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON IEATEIIBHOCTH JIHOIEM;

VUYUTHIBATh TPAHMIBI TPUMEHEHHUS W3YyYEHHBIX (DU3UYECKUX  MOJICIICH:
MaTepuaibHas TOYKa, WHEPIHAJIbHAS CHCTeMa OTCuéra, aOCOJIOTHO TBEPIOE TEIO,
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WJICUTbHBIN Ta3, MOJIEIA CTPOCHUS Ta30B, KUAKOCTEHM W TBEPIBIX TEJ, TOYCYHBIN
AJICKTPUUYECKUH 3apsi/i PU pellieHUH PU3HMUECKUX 3a/1a4;

pacrio3HaBaTh (pU3MUYeCKue sIBJICHUS (IIPOILIECChI) U OOBSCHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUSI BELIECTBA H
3JIEKTPOJAVMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOIMHENHOE IBHKEHUE,
CBOOOTHOE TIAJICHHE TEJI, ABMIKEHUE TT0 OKPYKHOCTH, HHEPIIHS, B3aUMOICHCTBUE TEI,
muddy3us, OpPOYHOBCKOE JBIKCHHE, CTPOSHHE JKUJIKOCTEHM | TBEPABIX T,
U3MEHEHHEe 00BhEMa Tel MPU HarpeBaHWM (OXJIAKJICHHH), TEIJIOBOE pPaBHOBECHE,
WCHapeHnue, KOHACHCAIMA, IUIABJICHUE, KPUCTAJUIM3ALHUs, KUMEHUE, BIIAXKHOCTD
BO3/lyXa, MTOBBIIICHUE JIABJICHHUS Ta3a IPU €r0 HATPEBAaHUU B 3aKPBITOM COCYJE, CBA3b
MEXIy MapaMeTpaMu COCTOSIHAS Ta3a B H30IpoIeccax, »dJICKTpU3alus Tel,
B3aUMO/ICVCTBUE 3aPsIIO0B;

OTIMCBHIBATh MEXaHWYECKOE JBIKCHHE, HCIONb3YySd (DU3NUECKHUe BEIUYUHBI:
KOOpPAMHATA, IIyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, MACCA TEJIA, CUJIA, UMITYJIbC
Tena, KUHETUYECKas JHEPrusi, MOTCHIMaJIbHAs DJHEPrus, MEXaHW4YecKas padoTa,
MEXaHW4YeCKass MOIIHOCTh, MPHU OIKMCAHUW TMPABWIBHO TPAKTOBATh (DU3UUCCKUM
CMBICJI UCIIOJIb3YEMBIX BEIUYHH, UX 0003HAUCHUS U €IUHUIIBI, HAXOIUTh (hOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BETUUYUHAMU;

ONKMCHIBATh H3YYECHHBIC TEIUIOBHIE CBOWCTBA TEJI W TEIUIOBBIE SIBIICHUS,
UCTIONB3YysS (U3MUYECKUe BEIWYMHBL: JaBJIEHUE Tas3a, TeMmIepaTrypa, CpeIHsis
KUHETUYECKAasl SHEPrus XaOTUYECKOTO JBWIXKEHHS MOJIEKYJ, CPEIHEKBAJApaTUYHAs
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS DSHeprus, pabora rasa,
KO3(GULIMEHT TMOJIE3HOTO JICHCTBUSI TEIUIOBOIO JIBUTATEJNsA; TMPU OMUCAHUU
MPaBWJIbHO TPaKTOBaTh (U3UYECKUN CMBICT HCMOJb3YyeMbIX BEJIUYMUH, UX
0003HAYCHUS M SIMHUIIBI, HAXOIUTh (hOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DH3UUICCKYIO
BEJIMYMHY C APYTUMH BEJIMYUHAM;

ONMCHIBATh M3YYEHHBIE JJICKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE
SBJICHUS (TIPOLIECChI), MCIOJIB3YSl (DU3UYECKHE BEJIMYMHBI: AJCKTPUUECKUN 3apsi,
AJIEKTPUYECKOE TOJIE, HAMNPSIKEHHOCTH MOJIsA, MOTCHUUAN, PAa3HOCTh IMOTEHIMAJIOB;
MIPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PU3NUYECKHUIA CMBICI HCTIOIB3YEMbIX BEITUYHH,
uX O00O03HAYCHUS] W CIWHUIBI; YKa3blBaTh (OPMYIbI, CBS3BIBAIONINE JIAHHYIO
(bU3UYECKYIO0 BETUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJM3UPOBaTh (PU3UYECKHUE MPOIECCHl U SBJICHHS, HCIHOJIB3YS (U3NUECKUE
3aKOHBI Y TPUHUMIBL: 3aKOH BceMupHoro tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPAaHECHUSI MEXAaHWYECKOW DHEPIUHU, 3aKOH COXPAHEHUS MMITYJIbCa, TPUHIIUIL
CYyNEpIO3ULINA CUJ, MPUHUWI PAaBHONPABUS WHEPLMUAIBHBIX CUCTEM OTCYETA,
MOJIEKYJIAPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHel KUHETMYECKOM HSHEPrHM TEIUIOBOIO JIBMKEHHS MOJEKYJI C aOCOMIOTHOM
TEMIIEPaTypOM, NEPBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
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3apsifa, 3akoH KyrnoHa, mpu 3ToM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO
MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUSA (TPaHULIbl, 00JIaCTH ) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MIPUHITUIIBI IEUCTBUS MalIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MaCHOTO HCMOJIb30BAaHUS B MOBCEIHEBHOMN
KU3HH,

BBITIOJHATh JKCHEPUMEHTHl 10 HCCIEIOBAaHUIO (DU3MUECKUX SBICHUN H
IPOLIECCOB C UCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHHUH, TpU ITOM
dbopmyIupoBaTh MpoOIeMy/3ajlady M TUIOTE3y Y4eOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY W3 MPEIIOKEHHOTO 000PYAOBaHUSA, MPOBOJUTH OMBIT U (HOPMYINPOBATH
BBIBOJIBL

OCYILIECTBIISATh MpPSIMbIE U KOCBEHHbBIE M3MEPEHUs (U3UYECKUX BEIMYUH, IpU
TOM BBIOMpPATHh ONTUMAIbHBIA CIOCOO H3MEPEHUS U HCIOJIb30BaThb H3BECTHBIC
METO/Ibl OIICHKH MOIPEUTHOCTEN NU3MEPEHUI;

WCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXAY  (PU3MUEeCKMMH  BEIMYMHAMH  C
WCIIOJIb30BaHUEM TMPSMBIX H3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCHpOBaTh PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJIE
TaOJUIl U TPaQUKOB, JIJIaTh BHIBOBI IO pe3yIbTaTaM UCCIIECI0BaHMUS;

cobyrofaTh mMpaBwia 0€30MacHOr0 TpyJa IMPU MPOBEICHUM HUCCIEIOBAHUNA B
pamMKax y4eOHOTO OKCIEPHMEHTa, Yy4eOHO-MCCIEeNOBATEILCKOH U TPOEKTHOM
AESTENIbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB M JaOOPaTOpPHOTO
000pyIOBaHUS;

pelath pacu€THbIC 3a7a4u C IBHO 3a/1aHHOM (PU3NYECKON MOJENbIO, UCTIOIb3YsI
¢uznyeckue 3aKOHBI M MPUHITUIBI, HA OCHOBE aHaM3a YCJIOBHS 3a/ladll BHIOMPATH
(U3HUECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIIMUUHBI U (POPMYIIbl, HEOOXOAUMbIE
g e€ peuleHHs, MPOBOJUTH PAacu€Thl U OLEHUBATh PEAIbHOCTb MOJIYYEHHOIO
3HaUYCHUS (PU3NYECKON BETUUHHBL;

peliaTh KaueCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUHBYIO
[IETIOYKY PACCYXKIACHHM C OMOpOd Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue BICHUS;

MCIIOJIb30BaTh MPU PEIICHUH y4eOHBIX 3a7ady COBPEMEHHbIE HMH(POPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIMA U TIPEICTABIICHUS
y4eOHOM M Hay4yHO-TIOMYJSpHOM HHQOpMalMK, TMOJYYEHHOW U3 pPa3IUYHbIX
MUCTOYHUKOB, KPUTUIECKU aHATTM3UPOBATH MOTydaeMyt0 HHPOPMAITHIO;

NPUBOJUTH MPUMEPHI BKJIaJla POCCHMCKUX U 3apyOCKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHUM;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOW KU3HU IS
obecrnieyeHuss OE30MACHOCTH TMpU OOpallleHHH ¢ MpudopaMu M TEXHHUYECKUMHU
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YCTpOMCTBaMH, Ui COXPAHEHHS 3/I0pPOBbS U COONIONEHHS HOPM JKOJIOTHYECKOTO
NOBECHUS B OKPYXKAIOILEH CpEaeE;

paboTaTh B TpyNIE€ C BBIIOJHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IJIaHUPOBATh padOTy TpyNmbl, PAUOHAIBHO PACIPENENATh OO0S3aHHOCTH U
IUIAHUPOBATh JESTEIbHOCTh B HECTAHNAPTHBIX CUTYaLHsIX, AJ€KBATHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYNIIbI B PELIEHUE paCCMATPUBAEMOM TPOOIEMBI.

K xoHny oOyuenus B 11 kjacce npeiMeTHble pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

JEMOHCTPUPOBATh Ha MNpUMEpaX poJib U MecTO (U3MKH B (POPMHPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTHYECKOW JESITENBHOCTU JIFOAEH, LEIOCTHOCTh WU E€IMHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHULBl MPUMEHEHUS HU3YYECHHBIX (U3HYECKUX MOJENEH:
TOYEUHBIA DJIEKTPUYECKUN 3apsl, Jyd CBETa, TOUYCUHBIM HCTOYHUK CBETA, sACpHAs
MOJI€JIb aTOMa, HYKJIOHHAsl MOZI€JIb aTOMHOT0 SiApa MPH pelieHnr (PU3NYECKUX 3a/ay;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECChI) U OOBSCHIATh MX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKU M KBAHTOBOM (PU3MKHU: 3JEKTpUUECKas MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JACHCTBHUS TOKA, B3aUMOICHCTBHUE
MarHuTOB, 3JIEKTPOMArHUTHAsI MHAYKIUS, IEMCTBUE MArHUTHOTO MOJISl HA IPOBOIHUK
C TOKOM M JBIXKYUIMICSA 3apsAll, AJIEKTPOMarHUTHbIE KOJIEOAHUS U BOJIHBI,
IPSIMOJINHEWHOE pacrpocTpaHeHue CBETA, OTPaKEHHUE, IIPEJIOMIICHHE,
uHTepdepeHuus, audpakuus U OOISIpU3ALMS  CBETa, JUCHEpPCHUs  CBETa,
dotornektpuueckuii 3pdext (pororddekr), cBeToBOE HaBlIEHHUE, BO3HUKHOBECHUE
JMHEWYATOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAass M  HCKYCCTBEHHAas
PaAMOAKTUBHOCTH;

ONKCHIBATh H3YUYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE, JIEKTPUUECKYIO TPOBOIUMOCTD PA3IUUHbBIX CPE) U JIEKTPOMATHUTHBIE
aBJIeHUS (ITPOLIECChI), MCIOJIb3Yys (DU3UYECKUE BEIMYUHBI: JJIEKTPUUYECKUN 3apsf,
CUJIa TOKa, DJIEKTPUYECKOE HAMNPSHKEHUE, DJIEKTPUUECKOE COMPOTUBIICHHUE, PA3HOCTD
MOTEHLMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO IOJIA,
cuina Amriepa, cuna JlopeHna, HHIYKTHBHOCTh KAaTYIIKH, SHEPTHS 3JEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEPUOJ U YacToTa KoseOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsi
U CUJIa TOKa B MPOLIECCe TAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX KOJIeOaHUU, (POKYCHOE
pPacCTOSIHME W ONTHYECKas CWJIA JIMH3bI, NPHU OINKMCAHUM NPABHIBHO TPAKTOBATh
(u3nYecKuil CMBICIT HCIOJIb3YEMbIX BEJIWYMH, HX OOO3HAYEHUS U EIUHUIIB,
YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIUE TAHHYIO (DU3HUECKYIO0 BEIMYUHY C IPYTHMH
BEIIMYMHAMU;

ONMCHIBATh H3YYCHHBIC KBAaHTOBBIC SBJICHMS M IIPOLIECCHI, HCIOJIb3YS
(¢u3nyecKue BEIMYUHBL: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, YIMHA BOJHBI M YaCTOTA
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CBETa, SHEPTUA U UMIYIbC (HOTOHA, EPUOJ MONTypaclaga, SHEPTUs CBSI3U aTOMHBIX
a5ep, NpU ONMUCAHUU TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICH HCHIOIB3YEMBIX
BEJIMYMH, X 0003HAYEHHUS U €IUHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(GU3HYECKYI0 BEIMUNUHY C IPYTMMH BEIMYMHAMU, BBIYUCIATH 3HAYCHHUE (PU3NUIECKOMN
BEJINYUHBI;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLECChl M SBICHUS, HCIONb3Yd (U3HUECKHE
3aKOHBI M TPUHIUIBE: 3aKOH OMa, 3aKOHBI IMOCJIEI0BATEILHOTO U MapaijIeIbHOIO
COCIMHEHUSI TPOBOJHMKOB, 3akoH Jxoyns—JIeHna, 3aKkoH 53JIEKTPOMarHUTHOU
MHIYKIWU, 3aKOH MNPSAMOJUHEHHOTO PACHPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI NPEJIOMIICHHS CBETa, ypaBHEHUE OWHIUTEHHa mia (oTodPdekra,
3aKOH COXPAaHEHHUS JHEPIrUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUsI MAacCOBOTO 4HWCIa, MocTynaTel bopa,
3aKOH PaJMOAKTUBHOIO pacmnaja, Mpyu 3TOM paszjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE€ BBIPAKEHHE U YCIOBUA (TpaHUIbI, 00JacTH)
MIPUMEHUMOCTH;

ONPENEIIATh HAIPABJIECHNUE BEKTOpA UHAYKIMM MArHUTHOTO TOJIsI TPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHua;

CTPOUTH U OMUCHIBATh U300paKEHUE, CO3JaBAEMOE TUIOCKUM 3€pKaJioM, TOHKOM
JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI 10 HCCIENOBAaHUIO (UBUYECKUX SIBICHUU U
IPOLIECCOB C UCIOIb30BAHUEM TNPSIMBIX W KOCBEHHBIX HM3MEPEHUH: MpPH 3TOM
dbopmMyIMpoBaTh MpoOIeMy/3a/lady M TUIIOTE3y YICOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOIO 000pYA0BaHMS, TIPOBOAUTH OMNBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSMbIE U KOCBEHHBIE M3MEpeHUs (U3MUECKUX BEIHYUH, MPU
TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U MCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIUYHMH C MCIIOJIb30BAHUEM IPSIMBIX
U3MEPEHUN: TPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3YJIbTaTh
MOJTYYCHHOM 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUE TaOIUIl U TPaPUKOB, IeaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHNUS;

cobyrofaTh mnpaBwia 0€30MacHOr0 TpyJa IMPH MPOBEICHUM HUCCIACIOBAHUNA B
paMKax y4eOHOro SKCHEpPUMEHTA, Yy4yeOHO-HCCIIEIOBATEIbCKOH W TMPOEKTHOMN
NESATEIBHOCTH C HCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOIro
000pyI0BaHUS;

pelath pacu€THbIC 3a7a4 C SBHO 3alaHHOM (PU3UYECKON MOJIENbIO, HCTIOIb3YsI
¢u3nuecKre 3aKOHbI M MPUHLMUIIBI, HA OCHOBE aHaIM3a YCJIOBUS 3aJladyd BbIOMpATh
(GU3HUECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIMUYMHBI U (HOPMYJIbl, HEOOXOAUMbIE
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Ui €€ peleHHs], MPOBOJUTL PACUEThl M OIECHUBATH PEAIBHOCTH IOJYYSCHHOTO
3HAYCHUS QU3NICCKON BETUYMHBL,

pelaTh Ka4yeCTBEHHBIC 3aJlauM: BBICTPAWBATh JIOTMYCCKH HEMPOTHBOPEUYHUBYIO
IIETIOYKY PACCYKICHUH ¢ OMOpold Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
buszndecKue SBICHUS;

WCIIOJIb30BaTh MIPH PEIICHUH YYEeOHBIX 3a7a4 COBPEMCHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTUM JUIA TIOUCKA, CTPYKTYPUPOBAHMS, WHTEPIPETALUU WM TPEIACTABICHHUS
y4eOHOM W HAYYHO-TIONMYJISAPHOM WHPOPMALUHU, TOJYYCHHOH |3 Pa3InIHBIX
HMCTOYHUKOB, KPUTHYCCKU aHAJIM3UPOBAThH MOTyIaeMyI0 HHPOPMAITHIO;

OOBSCHATH MPUHIIMITBI JSHCTBHUS MAIHMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3anyaTh yCIOBHs MX O€30MaCHOTO MCIIOJIb30BAHMS B IOBCEAHCBHON KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCHMCKUX W 3apyOCIKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOMIETO MHpa, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYCCKHE 3HAHUS 10 (PH3UKE B IMOBCEAHCBHOM JKU3HU JUIS
obecrieueHrss O€30MACHOCTH TIpU OOpalleHHH C NpUOOpaMH M TEXHHUYECKUMHU
yCTPOMCTBAMHM, JJII COXPAHEHUsS 3I0OPOBBS M COOIIOJICHUS HOPM JKOJOTHYIECKOTO
MOBEAECHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAIMOHAIBLHO pacHpeAcsiiaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAaHIAPTHBIX CHTYaIlUsAX, aJCKBATHO OICHUBATH

BKJIAJT K&KJIOTO U3 YUaCTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HaumenoBanu KomauyecTBo yacos DJIeKTPOHHbIE
" e pa3aeioB U (undpoBbIe)
n/ Becer  Konrpoabunt = IIpakruyeckn
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThI e padoThI
NPOrpaMmsblI pecypcbl
Paznea 1. DU3UKA U METO/Ibl HAYUYHOI'O ITO3HAHUA
dusuka u
bu6mmorexa [IOK
METOJIbI
11 2 https://m.edsoo.ru/7f41bf7
HAy4YHOTO 5
MO3HAHUS =
Hroro no paszneny 2
Paznen 2. MEXAHUKA
Bbu6mmoreka [JOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf7
2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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bu6mmoreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bubmuorexa [JOK
2.3 COXPAHCHHUS B 6 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Uroro mo pazneny 18

Pazgen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUHAMUKA

OCHOBBI
MOITeKYIAPHO- bubmuoreka [JOK

3.1 . 9 https://m.edsoo.ru/7f41bf7
KHHETHYECCKOM 5
TEOpUH
OcCHOBBI bu6mmoreka [IOK

3.2 TEPMOJUHAMUK 10 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHblie
COCTOSIHUSI bu6mmoreka [IOK

3.3 BEILIECTBA. 5 https://m.edsoo.ru/7f41bf7
®a30BEIC 2
TIePEXOJIbI

Hroro no paszneny 24

Paznea 4. JIEKTPOJANHAMUKA

4.1

4.2

DNeKTPOCTaTHK
a

ITocTossHABIHN
AIIEKTPUYECKHUI
TOK. TOKHU B
Ppa3IMYHBIX
cpenax

Hroro no pazneny

PesepBHOE Bpems
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOIT'PAMME

10

12

22

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7
2



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
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
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11 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoabubl  IIpakTrHyeck
o0pa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsbl
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTHoe 1oe. bubmuorexa [JOK
11 DIIEeKTpOMarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
ast MHIyKIHs ic
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKue u bu6mmoreka [IOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIeOaHUs ic
MexaHnyeckue u bu6mmoreka [IOK
2.2 AJIEKTPOMAarHuTH ) 1 https://m.edsoo.ru/7f41c9
bIE BOJHBI ic
bu6nmoreka [JOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c9
ic
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBBI
CrielUaIbHOM bubnuotexa [JOK
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOPUHU e
OTHOCUTEILHOCTH -
Hroro no paszneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

DIIeMEHTHI bubmuorexa [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITUKU 7c
bu6mmorexa [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
7c
bubmuoreka [JOK
4.3 AToMHOE SApO 5 https://m.edsoo.ru/7f41c9

7c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

DIIEMEHTHI bubmuoreka [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c9
actpou3uKu ic
Hroro no pazaeny 7

Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

bu6mmoreka [IOK
00606
6.1 ODIATOTES 4 https://m.eds00.ru/741c9
IIOBTOpEHUE
7c
Utoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE
KOJIMYECTBO
YACOB I10 08 4 !
[TPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VISA YYEHUKA

1. T.A. Msakumes, b. b. Byxosues, H.H. Corckuit ®uzuka 10 k1. @usuka 10 kiacc.
Ba3oBelii u yrnyOnenHsiii ypoBeHb. Y4ueOHUK. Mocksa. [Ipocsemenue, 2020 r.

2. I'.S. Msxuwes, b.b. Byxosues, B.M. YUapyrun ®@usuka 11 kinacc. bazoBsiii u
yriayOneHHbIl ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

3. A.IL PemmkeBuu. CoopruK 33124 1o pusmke. Mocksa, Jpoda, 2005 - 2019 1.

4. Coopnuk 3ana4 no gusuke 111 9 — 11 knaccos. Cocrasurens [.H. Crenmanosa. M.:
«IIpocsemenuer, 1996 r.

5. 3apanus obpazoBarenbHOro nopraia Pemry EI'O

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. T.A. Msakumes, b. b. Byxosues, H.H. Corckuit ®uzuka 10 k1. @usuka 10 kiacc.
ba3oBblil 1 yrinyOneHHsiit ypoBeHb. YueOHuk. Mocksa. [Ipocsenienue, 2020

2. I'.S. Msxumes, b.b. Byxosues, B.M. Yapyrun ®@usuka 11 knacc. bazoBslii u
yrayosieHHbIN ypoBeHb. Yueouuk. Mocksa. [Ipocsemenne. 2020

3. A.IL PemmkeBnu. CooprEK 33124 1o pusuke. Mocksa, Jpoda, 2005 - 2019 1.

4. Coopnuk 3ama4 no gusuke 11 9 — 11 kmaccos. Cocrasurens [.H. CrenanoBa. M.:
«IIpocsemienuer, 1996 r.

5. IO.A. Caypos. ®u3zuka. [loypounsie pazpabotku. 10 knacc. [Tocobue nms
o0mreo0pa3oBarenbHbIX opranusanuii. Mocksa. [Ipocsemenue. 2015

6. H0.A. Caypos. ®usuka. [loypounsie pazpabotku. 11 kmnacc. [Tocobue nmst
o0uieo0pa3oBaTeabHbIX Oprann3anuii. ba3oBblil u yrioyOneHHbIl ypoBeHb. MockBa.
[Tpocsemienue. 2017 1.

7. COOpHHK TE€CTOBBIX 3aJ[aHUM /ISl TEMATMYECKOI'0 U UTOTOBOrO KOHTpOJIs. Pusmka 10
knacc. M.: «MuTennext-Lentp», 2004 r.

8. C.M. AnapromeukuH, A.C. CinyxaeBckuil. ®uznka. «KOHCTPYKTOP» CaMOCTOSATENBHBIX U
KOHTPOJBbHBIX paboT. 10 — 11 kmacchl.

9. Tlocobue nns yuauteneit. M.: IIpocemienue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET
HNHTepHeT-pecypcesl

1. KuBas ¢usuka: oOyuaromas nporpamma, http://www.int-edu.ru/soft/fiz.html

2. Ypoxku ¢pu3mMKu ¢ ucrnonb3doBanuem MuTtepueta. http://www.phizinter.chat.ru/




9.
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®uzuka.ru. http://www.fizika.ru/

dusuka: xoiuiekus onsIToB. http://experiment.edu.ru/

(DI/I?)I/IKai BJICKTpOHHaH KOJIJICKIIUA
oneIToB. http://www.school.edu.ru/projects/physicexp

Katanor ccbutok Ha pecypcesl 0 Gpusuke http://www.ivanovo.ac.ru/phys

BecrutatHbie 00y4Jaronue nporpammbl o ¢pusuke http://www.history.ru/freeph.htm

JlaGopatopHsbie paboThI 1o (pusuke. BupryanbHble 1abopaTopHbIE
pabortsl. http://phdep.ifmo.ru

AnnMarus GU3NUECKHX MpolieccoB o0bsicHeHusiMu. http://physics.nad.ru

10. ®usunueckas >anmkinoneaus http://www.elmagn.chalmers.se/%7eigor




