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HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1o ¢usuke 06a30BOro ypoOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUH K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesbHON Mporpammsl, npeacTtaBieHHbx B OT'OC
COQO, a Ttakxke ¢ yuéroMm (enepanbHOM paboyell HporpaMMbl BOCHUTAHUS U
KOHLEMUUU TMpernojaBanus yyeOHoro npeamera «Pusnka» B 00pa3zoBaTeIbHBIX
OpraHu3alusaXx Poccuiickon denepanuu, peAN3YIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAaMpaBiIeHO Ha (OPMUPOBAHUE
€CTeCTBEHHO-HAYYHOU KapTUHBI MHupa oOydaromuxcs 10-11 kiaccoB mnpu
oOydeHnH UxX ¢Pu3MkKe Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
nonxona. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusiMm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTb pPEaTU3alMU MEKIPEAMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAYYHBIMU YYE€OHBIMU mpeaMeramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH U3y4eHHs (DU3MKU Ha YpOBHE CpPEAHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbIE€ PE3yJbTaThl OCBOCHUSI Kypca (PU3MKHU: JIMYHOCTHBHIE,
MeTanpeAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma 1o ¢pu3HKe BKIIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (hU3uKU Ha 0a30BOM ypPOBHE, B

TOM YHCJIEe IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeaMera «Pu3nka» 1o rogam o0ydeHusl.

dusrka Kak Hayka o Hambosee OOIIMX 3aKOHAX MPUPOABI, BBICTyIas B
Ka4yecTBE yueOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3YIOIIHMA
11 €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJIICHUH, HW3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mveckoii reorpaduerd W actpoHomueid. Mcmonb3oBaHWE UM aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OompenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAaHCIOPTA, OCBOCHMS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTE€pUAJIOB C 3aJaHHBIMH CBOMCTBAMU M APYIHX.
W3yuyenue ¢Gu3MKM BHOCUT OCHOBHOM BKIJIaJ B (POpMHpOBaHHME €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaromuxcs, B (OpMHUPOBAHME YMEHMHA MPHUMEHSTH
HAy4YHBII METOJI TO3HAHUS IPU BBIOJHEHUH UMM Y4€OHBIX HCCIEIOBaHUM.

B ocHoBy kypca Gusuku sl ypOBHS CpeIHEro oOIero oopa3oBaHUSA
MOJIOXKEH pAN WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepUal U3 BCEX Pa3AesioB (DU3UKH, BKIIOYAET KaAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HeMl MaTepuan Kypca (QU3MKH
o0beMHEH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
(opMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanusi MpernoyiaraeT HCIOJb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M pPa3BUTHUS
¢u3uku ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHUUYECKHX M TEXHOJOTWYECKUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TMOCPEJICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKU M TEXHOJOTHUH, a TaKxke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (U3UKU Ha YpPOBHE CpEIHEro OOIIeTro
oOpa3oBaHus SBJSOTCS (hu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIN (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TNPHUPOAE, TPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 OINHCAaHUSA ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3UKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHu3alldd JKCIEPUMEHTANIBHOU AESITEIIbHOCTH O00Yy4YaromIuXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3HKH — OTO MCIIOJIh30BAHUE CHCTEMBI
(POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHUMEHTOB M Ja0OpaTOpPHBIX padoT,
KOTOpBIC B TIporpaMMme 1o (pusnke oObeIMHEHBI B OOIIMHA CIHCOK YUCHUYCCKHUX
PaKTHYECKUX paboT. BolaeneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHUKAMHM
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd W3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHauleHuss kaOunera Qusuku. Ilpu o3ToM obOecrneunmBaeTcsi OBJaJCHUE
O0y4aloUMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHs, HCCIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YIENSETCS PELICHUI0 PacdyE€THBIX M KayeCTBEHHBIX
3anad. IIpu 3TOM M1 pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJlaHHON (PU3HUYECKON MOJEIIbIO, TIO3BOJIAIOIINE IPUMEHSTh H3yUYEHHbIE 3aKOHbBI U



3aKOHOMEpPHOCTH KaK W3 OJHOTO pa3jienia Kypca, TaK W HWHTETPUPYS 3HAHHS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/ad MPHOPUTETOM SIBJISIOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKUX SIBJICHWA W TIPOIECCOB B OKpPYXKAIOMIEH
KU3HU, Tpelyrone BbIOOpa (U3MUECKOM MOAENH IS CHUTyallud HpPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusimu PI'OC COO K MarepuaibHO-
TEXHUYECKOMY OO0ecleueHn0 y4eOHoro rmpoiecca 0a30BbIii ypOBEHL Kypca
bu3UKH1 Ha YPOBHE CPEeAHEro O0IIero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBHUSIX
NPEIMETHOTO KaOWHeTa (U3MKU WM B YCIOBUSX HMHTETPHPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKIa. B kaOwHeTe (U3MKU JOJDKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHWE JJis BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (GU3NKE YICHHYECKHUX MPAKTHYECKUX PabOT M JIEMOHCTPAIIMOHHOE
o0opynoBaHuE.
JlemoHCcTpanimoHHoe oOopyAoBaHue (OPMHUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MUWHUMAJIbHOW JIOCTATOYHOCTH W OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMme M0 (U3MKE KIIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  UW3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.
JlaGopatopHoe 000pynOBaHME JJII YUYEHUYECKUX MPAKTHUECKHX pPaboT
dopMupyetcsi B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeunBaeTcs B pacyéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomwmxcs. TemMaTH4ecKue KOMIUIEKTHI
71a60paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITh MOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITMGPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.
OCHOBHBIMH LIETIIMHU H3Y4YCHUS (DU3UKH B 00IIeM 00pa30BaHUH SIBIISIIOTCS
e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHA OOydYarOIIUXCS K HAyYHOMY
U3YYCHHUIO TPHUPOJbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (opmupoBaHHe HAyYHOTO MHPOBO33PCHHUS KaK pe3yjibTaTa HU3YUYCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHne yMmMeHUN OOBSCHATH SBIEHUS C HCIOJIB30BAaHUEM

bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUI O poiu (DU3UKH IS PA3BUTHS JPYTHUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkenue HTUX Ienel oOecreunBaeTcs penieHueM CIeHyIoNuX 3a7ad B
MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01mux buznYecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUW NOPUMEHATh TEOPETHYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUUM B TMpUPOAE M I IPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU;

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIMYHbIX 3aJad C SBHO 3aJaHHOM
¢uznuecko MoOJENbl0, 3aJady, MOJApa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUeCKOd MOJEINH, aJIEKBAaTHON YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKHX OCHOB W MPHUHIMIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
(Gu3MUeCKUX HKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTalud HUHPOpPMaIHH,
OTIpEeJIEIICHHS] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU ISl Pa3BUTHUSI YMEHHI MPOEKTHO-KUCCIIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEAHErO OOIIETo
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 vacos (2 yaca B HE/IEINIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMme 1o (¢U3MKE TNepedeHb J1abopaTopHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUUTENh JENaeT BBHIOOD
NPOBEJICHUs JIa0OpaTOPHBIX PAOOT W OMNBITOB C YYETOM HHIWBHIYaTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3nka u MeTOIbI HAYYHOT 0 NO3HAHUSA

®usuka — Hayka o npuponae. Haydynpie MeTOIbl ITO3HAHUS OKPYKAIOLIETO
mupa. Pomnbp »3KcnepuMeHTa M TEOPUH B IPOLECCE IMO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKe.

MopenupoBanue (U3MYECKUX SIBICHUNA M MpoleccoB. HayuHble rumoresbl.
duznyeckre 3aKOHBI U TEOPUHU. ['paHUIbl IPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBeile ¥ UU(PPOBBIE W3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHXKEHUS.
Cucrema orcué€ta. Tpaekropus.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MIHOBEHHAsl CKOpPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCH CHUCTEMBI KOOpJMHAT.
CiioxeHue nepeMenieHu U CI0KEHNE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH W TMEpPEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe majieHre. Y CKOpeHHe CBOOOIHOTO A ICHUSI.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIFO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JIMHEHAS
ckopocTtsk. [lepron u gacrota oOpamenus. LleHTpocTpeMuTEIbHOE YCKOPEHHUE.

TexHnueckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHE: CIUIOMETP,
JIBH>KEHUE CHAPSIOB, LIENTHBIC U PEMEHHBIE NIEpEaaYH.

Jlemoncmpayuu

Mogenb cucTeMBl OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanre ABMKEHUH C UCIIOJIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBukeHHsi Tena, OpOILIEHHOrO MOJA YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaeHHUs.

Hanpagnenne ckopocTu npu JBUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomvi

N3ydyenne HEpaBHOMEPHOTO ABHXKEHUS C LEIBIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOUIEHHUS MEXAY HYTSIMH, MPONUICHHBIMU TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE TMPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUKEHMS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tesia, OPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

IIpyauun  orHocurenbHocTH  ['anmues.  IlepBeii  3akoH  Hprorona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HbroTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttsirorenusi. Cuna Tsokectu. IlepBasg kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokos, cKoyibxkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarensHOE U BpamiaTelbHOE ABIKEHHE a0COIMIOTHO TBEPAOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBug
paBHOBECHS TBEPJOTO TENA.

TexHuueckne ycTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBnenue nHepIMU.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3smepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT e OpMAIIUH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U A CHUU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pe3UHOBOM 00pas3iie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TeENa, HMMEKOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenus é mexanuke

NmMnynbe MarepuanbHOW TOYKHM (Tesa), CHUCTEMbl MaTe€pUaJbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMITyJibca Tella. 3aKOH COXpPAaHEHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Paborta cuiabl. MOITHOCTE CHUIIBI.

Kunetnueckass sHeprusi MarepuaibHONW TO4ukH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUs. [ToTenunanbHas SHEPTUS yIpyro
nehopMUpoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHnpanbHple W HEMOTEHIMAJIBbHBIC  CHJIBL. CBs3b  paboTHI
HEMOTEHIIUANIBHBIX CHWJI C M3MCHEHHUEM MEXaHWYeCKOW SHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKECHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo moTeHIMAIBHOM SHEPTUH B KHHETHICCKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomaol

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBS3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3nka 4 TepMOIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. uddysus. Xapakrep HIBWKECHUS U
B3aMMO/JICMCTBUS YaCTHUI] BenlecTBa. MOJeIn CTPOEHHUSI Ta30B, >KUIKOCTEH U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojieneil. Macca u
pasmepsl Mosiekyi. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. Illlkana temneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHYECKOW SHEPruM TEMJIOBOIO JBMKEHWsS dacTul rasa. [llkana
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanelpona.
3akoH [lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeAcTaBICHUE U3OIMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIOIIUE JIUCKPETHOE CTPOEHUE BemiecTBa, ¢oTorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU GY3UU KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopgaens onbita ITepHa.

OnbITHI, JTIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS UJCANbHOIO rasa,
U30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, 1abopamophsie pabomuol

Onpenenenue Maccbl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE HW3MEpPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY apaMETPAMU COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpEHHSISI 3HEpPrus TEPMOJAUHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3mMeHeHus. KonmnuecTBo TermioTel U pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACaJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y AeIbHAasl TEIIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mpormecce. l[lepBblii 3aKOH TEPMOIWHAMHUKH.
[IpumeneHne TepBOro 3akoHa TEPMOJWHAMHUKH K HM3omporeccaMm. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akoH TepmoanHamuku. HeoOpaTMMOCTh TPOLIECCOB B MNPHUPOJE.

TerioBele  mammHbl.  [IpuHIUOBI ~ AEHCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammuHax. KodpduimeHT mnone3Horo
nercTBus TerioBo MamwuHbL. [ukn KapHo m ero ko3pUIMEHT MOJIE3HOTO
JNeNUCTBHSI. DKOJIOTMYECKUE MPOOIEMBbI TEIOIHEPIETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEpPruM Tejla MPU COBEPIICHUHM PaOOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3Jlyxa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHnne BHyTpeHHEH HEpruu (TeMIepaTypbl) Teia Mpu Terionepeaaye.

OnpiIT 1Mo ananabaTHOMYy pACHIMPEHHI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuwl

N3mepenue ynenbHON TEIUIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eeuyecmea. Dazosvle nepexoont

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumeHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO31yxa. HacellieHHBIM map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaITU3anus. Y iefbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHUE TEIUTOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYYEHHUS] COBPEMEHHBIX MATEPHAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM JaBJICHUH.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U TUIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii oxcnepumenm, 1abopamopmsle padomuwl

N3mepeHrne OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

Paznen 4. DiiekTponMHAMHUKA
Tema 1. nekmpocmamuxa
OnekTpuzauusi Teia. OJEeKTpudyeckuil 3apsia. JlBa BuAa dSIEKTPUUECKUX
3apsiioB. [IpOBOJHUKHM, OUANEKTPUKU W TMOJYNPOBOJHUKHU. 3aKOH COXPAaHEHUSs
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsnoB. 3akoH KynmoHa. TodeuHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpuueckoe 1mone. Hanpsok€HHOCTh  snekTpuueckoro mois. [IpuHuun



CYIIEpHO3UIMU DIIEKTPUUYECKUX TMOJIeU. JIMHUM HANPSKEHHOCTH DIJIEKTPUYECKOTO
TTOJIS.

Pabora cun  anexrpoctatuyeckoro  moss.  [lorenuwman.  PasHocTh
MOTEHIMANOB. [IpOBOAHUKM © JAUANEKTPUKH B DICKTPOCTATUUYECKOM IIOJIE.
JlvanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoéMKOCcTh. KoHaeHcaTop. DIeKTPOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHEpPrus 3apsHKEHHOr0 KOHJIEHCaTopa.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3SIJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpOCTaTHUECKas 3allliTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLUI JEUCTBUS JJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B 3JIEKTPOCTATUUECKOM TTOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOIIAIN
IUJTACTUH, PACCTOSHUS MEXKY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

Vuenuueckuii oxcnepumenm, 1abopamophsie pabomuol

N3mepenne anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit Inekmpuueckuii mox. Toku 6 paznuunsix cpeoax

DNEKTpUYECKU TOK. YCIOBUSA CYIIECTBOBAHMS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. ITocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma AJ1s ydyacTKa LEeIu.

DNEKTPUYECKOE COIMPOTHBIECHUE. YAEIbHOE CONPOTUBIECHUE BELIECTBA.
[TocnenoBarenpHOE, apaIEIbHOE, CMEIIAHHOE COEAUHEHUE POBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akon Oma J1st TOJIHOM (3aMKHYTOM) ieKkTpuueckoil nenu. Kopotkoe 3aMblKaHHeE.

DONEeKTpOHHAsT  MPOBOJAMMOCTh  TBEPIBIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKH. CobcTBeHHas 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax H©  pacIiulaBax  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKASA JUCCOLMALINS. DIEKTPOIIU3.



DIIEKTpUYECKUI TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckre yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PpEOCTAaT, HCTOYHUKH TOKa, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIA TUOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSIKSHUSL.

3aBUCUMOCTh COMPOTHUBIICHUS HUIUHJIPUYECKUX MPOBOIHUKOB OT JIJIUHBI,
TUTOIA/IM TONIEPEYHOr0 CEYEHUS U MaTepuaa.

CMmeliaHHOe COeTMHEHNE MMPOBOIHUKOB.

[IpssMoe wu3MepeHue DIEKTPOABUXKYIIeH cuibl. KopoTkoe 3amMbIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTD BO3AyXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3ydeHne cMEaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOIBMXKYIIEH CUIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue snextpoiunsa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SBJICHUE, HAy4YHbIH (akT, rumoresa, (puamyeckas BEIHUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMBl ypaBHEHWH, JNWHEWHas (yHKIHS,
napabona, runepOosna, ux rpauku ¥ CBOHWCTBA, TPUTOHOMETPHUUECKUE (PYHKITHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mmexanndeckoe NBIKCHHE B JKHBOW mpupoae, auddysus, ocmoc,
TEMJI000MEH YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEayu, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BeIlleCTBA, MOJISIpPHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPIABIX TEJ, XKUIKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JHCCOLMALIMS,
rajabBaHUKA.

l'eoepacghus: BIaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HMCIOJb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOJAIIWIHHWKH, HCIOJb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPyrue), JBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBON XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasi 3allMTa, 3a3eMJIEHHE DJIEKTPONpUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Pasnien 4. DiieKTpOAMHAMHUKA

Tema 3. Macnummnoe none. I1eKmpoOMazHUMHAA UHOYKUUA

[ToctossHHbIE ~ MarHuTHL.  B3aumopaelcTBME  MOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mone. Bektop MarHuTHOM WHAYKIUH. [IpyHUMO Cynepno3uuuu
MAarHuTHBIX MoJiel. JIuHMM MarHuTHOM WHAYKIUU. KapThHa TWHWUNA MarHUTHOM
WHIYKUWHU T1O0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOAHUKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHUTHOTO TOJsl IJIMHHOTO MPSIMOTO IMPOBOJHUKA M 3aMKHYTOrO KOJBLEBOTO
IPOBOJIHUKA, KAaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOJlyJib U HampaBiieHUE. JIBH)KEHHUE 3apsSyKEHHON YaCTUIIBI
B OJHOPOJHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SIBneHne BIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BEKTOpa MarHUTHOMU
UHIYKIUU. OJIEKTPOJABIKYIIAA CWia HWHIAYKIHH. 3aKOH 3JIEKTPOMarHUTHOU
naaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKLIUH B
MIPOBOJHUKE, IBHKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMIKYIIAs  CHIIA
CaMOWHTYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE IEKTPOHHOTO ITYYKa MAarHUTHBIM TIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenictere 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeH11a Ha HOHBI DIEKTPOJINTA.

SIBneHne 2IEKTPOMAarHUTHON NHYKIIVH.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JIEKTPOABHKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHre MarHUTHOTO MOJISI KaTYIIKH C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pa3nen 5. Kone6anusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KOJ1€OAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTreMaTHYEeCKHUH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOTEOaHUSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATBHOM KOJeOaTeNIbHOM KOHTYpe. AHAIOTUS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. @dopmyna Tomcona. 3akoH CcoXpaHEHHS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaroummx KojieOaHUAX. BbIHYKIEHHbIE MEXaHUUECKHUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHNS.

[lepemennbiii  TOK. CHUHYCOMIAIBbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKAa U
HaIpsKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DICKTPUIECCKOM
SHEPIruMu. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE MPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUHM JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOATEIbHOM CUCTEMbl (MPYXKUHHBINA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue CBOMCTB BBIHYX/ICHHBIX KOJICOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu MoOCnEeNOBaTENbHOM COEIWHEHUU PE3UCTOPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TUHUH 3eKTPONEepeIadH.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuwl

HccnenoBanue 3aBUCUMOCTU MEPUOA MabIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanre mepeMEHHOr0 TOKa B ILEeNM U3 [OCJIEeJA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMacHUMHbLE B0JIHbL

MexaHudeckue BOJHBI, yciioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHHsi W JJMHa BOJIHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocts 3Byka. Bricora ToHa. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3JIYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektropoB E, B, V B sanekTpomaruutHoil BoiHe. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpeJoMIICHUE, MoJsipu3anus, Judpakuus,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeleBUAeHUS. Paaronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycCTpOWCTBA M NPAKTHUECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi IUArHOCTUKA B TEXHUKE WM MEAUIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTPaHEHNUE OMEPEUHBIX U MTPOJOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeHmm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpakKCHUE,
IpesioMJIeHUEe, MoAspu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacHpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbI oTpaxxeHus: cBeta. [locTpoenue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbI IPETOMIICHHS CBEeTa. AOCOIOTHBIN OKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yrojg IOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbli cocTaB O0enoro cseta. L[Ber.

CobOuparome W pacceuBaromve JuUH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas cujia TOHKOW JnH3BL. [locTpoeHue wn3o0pa)keHuil B
coOuparonmx U paccenBaronux guH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JaBAEMO€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUICCKON ONTHKH.

BonnoBass ontuka. Wutepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEP(PEPEHIIMOHHOMN
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOISHUS
[JIABHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonsspuzanus ceerta.

TexHuuecknue ycCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Ilemoncmpayuu

[IpssMonMHENHOE pacpOCTpPaHEHHUE, OTPAKEHUE M MPEJIOMIICHHE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Moenb CBETOBOIA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdhepeHIIM CBETA.

Hab6mronenne nudpakiu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue criekTpa ¢ MOMOMIBIO TPU3MBI.

[Tommy4yenue crekTpa ¢ TOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBera.

Vuenuueckuii oxcnepumenm, rabopamopmvie pabomuol



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paK€HUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OCHOBBI cHIeIHAIBLHOI TEOPUHM OTHOCHUTEJIbHOCTH
['paHuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MeXaHuUkd.  llocTymaTsel
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU M COKpALIECHUE
JUTAHBI.
DHEPrusi ¥ UMMYJbC PEIISITUBUCTCKON YaCTHULIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HqaCTHUILBI. QHCPFI/ISI
ITOKOA.

Pa3nen 7. KBanToBasi pusuka
Tema 1. Dnemenmul K6anmogoil OnMuUKU
®ortonsl. opmyna [lnanka cBs3u sHEprun (HOTOHA C €r0 YACTOTON. DHEpTUs
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue horodddexra. OnbiTel A. I'. CToneroBa. 3akoHbBI

doToadpdexra. YpaBHenue DiHmTeliHa 11 Gorodrddexra. «KpacHas rpaHuUIia
doTorddexra.

Hasnenue ceera. OmneiThl I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue ycTpocTBa M MPAKTHUECKOE MPUMEHEHHEe: (OTOIIEMEHT,
dboTomaTunK, coiHeuHas O6arapesi, CBETOIHO/I.

Ilemoncmpayuu

®dotor(dekT Ha yCTaHOBKE C ITMHKOBOM TIACTHHOM.

Hccnenoranue 3akoHOB BHelHero ¢hoTo3ddexra.

Ceeroguo.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
IInanerapnas Mmogmens aroma. Iloctymatel bopa. M3nydyenue u mnoriounieHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyroil. Bumsr
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoiis. KopnyckynsipHo-BOTHOBOM
Ty aJli3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3IIyYEHUE.

TexHrnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPalbHbIN
aHasu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITbIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue NIMHBI BOJIHBI JIa3epa.
HaGmronenvie TMHENYaThIX CIEKTPOB U3TyYEHUS.
Jlazep.
Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuwl
HaGmonenue muHeiyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JI0KAa3bIBAIOIIME CJOKHOCTh CTPOCHMS sapa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompexpeneHuro  coctaBa
paanoakTUBHOrO u3nydeHus. CBoiicTBa anbda-, OerTa-, TraMma-u3ITydeHUS.
Binsinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa W HelTpoHa. HykionHas Monens siapa ['elizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIM U TMO3UTPOHHBIN Oera-pacmaa. ["amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBS3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. JleneHne U CUHTES sIep.
Anepuwiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTHBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DOneMeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTtoibl HaOTIOEHUS U PETUCTPALIMN DJIEMEHTAPHBIX YaCTHII.
dyHnaMeHTagbHbIe B3auMoAecTBUSA. ENMHCTBO u3nueckoil KapTUHBI MUPA.
TexHuueckne ycTpoNCTBA M MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIi peakTop, aToMHast 6oMOa.
Ilemoncmpayuu
Cu€TynK HOHU3UPYIOUIUX YACTHIL.
Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol
HccnenoBanne TpekoB yacTuil (1o TOTOBBIM (hoTorpadusim).

Pa3nen 8. DyieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUHU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeuHnas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruum ConHuia U 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlmarpamMma «CHEKTPAJIbHBIM KJACC —
CBETHUMOCTB». 3BE3AbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» MJI 3BE3J TJIABHOM TMOCJIEA0BATEILHOCTH. BHYTpeHHEe CTpoeHHE



3B€31. COBpEeMEHHBIE MPEICTABICHUS O NMPOUCXOXKIACHUH U 3Bosronun ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii 1lyte — Hama ['anaxtuka. Ilonoxxenne u nBuxenue CoaHna B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xBazapsl. YEpHBIE OBIPHI B sapax
rajakTHK.

Bcenennas. Paciiupenue Beenennoid. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopus bosbiioro B3peiBa. PenkroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUMN I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, manet, Miieunoro [lyTu.

Oo6o0maromuiee NOBTOpEeHUe

Ponsr ¢usuku u acTpoHOMUM B DKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cepax NeaTeaTbHOCTH YelloBeKa, POJib U MECTO (U3UKHU
U aCTPOHOMHUHU B COBPEMEHHOUN HAay4HOUH KapTHHE MHPA, pOJb PU3HUECKON Teopuu
B (GOpMHpPOBAaHMU TIPEJCTAaBIECHUNA O (PU3MYECKON KapTHHE MHpPA, MECTO
¢usznueckor KapTHUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnku 6a30Boro ypoBHs B 11 Kkjacce oCyliecTBISIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAY4YHOIO
MO3HAHUS: SIBJICHHE, HAy4HbIH (akT, rumore3a, (U3MUEcKass BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (DYHKIMI, NPU3HAKK TOAOOUS TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIOCKUX (puryp u 00béMa Ted.

buonocus: »>nekTpuyeckue SBICHHWS B JKUBOW MPHUPOJE, KoseOaTeabHbIC
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOW NPUPOJE, NECUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumusi: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTYypa TBEPIBIX
TENl, MEXaHU3Mbl OOpa30BaHUsl KPUCTAUIMYECKOM PEHIETKH, CIEKTPaIbHBIM
aHaJu3.



l'eocpaghusi:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUM DIEKTpONEPENAY, TEHEPATOP IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKUMOHHAsA II€Yb, pajap, PaguONpPUEMHHUK, TEJIEBHU30D,
anteHHa, tenedoH, CBYU-meub, MpPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OMNTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMS ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznkay TOIKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTb OOYyYarOUIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE pealu3allid OCHOBHBIX HAIpPaBIICHUM
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTD IPaKAAHCKOU MO3UITUN 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKMX  T'YMAaHHUCTHYECKHX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABICHNU B 00pa30BaTEILHON OpraHU3allNg;

yYMEHHUE B3aUMOJICHCTBOBATh C COL[MATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHON U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) NaTPHUOTHYECKOT0 BOCTIMTAHUS:

c(hOopMHUPOBAHHOCTH POCCUNCKOH IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIEHWBATh CHUTYAllUI0 W TPUHUMATh OCO3HAHHBIC PEIICHMS,
OpUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHHUE JIUYHOr0 BKJIaJ]a B TIOCTPOCHHUE YCTOMYMBOIO OyaylIEero;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUAsl SCTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpbl, OCO3HAHHE TJI00AIBHOIO
XapakTepa SKOJOTHYECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUU B OKPYKAIOUIEH CPEIe HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

paclIMpeHue OIbITa JIeATEeIbHOCTH SKOJOTMYEeCKOW HAMpaBJICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEeHHOCTH HAYYHOT'0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKUM  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE A€l CTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEIGHO  (DOPMyIUpOBaTh W aKTyaIM3WpOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTISATh TEJIA JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl W KPUTEPHH HX
JTOCTHKEHUS;
BBISBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B  PacCMaTPUBAEMBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOIEMbI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JICSATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIIEACTBUH JCSITEIBHOCTH;
KOOPAMHUPOBATH W  BBIMONHATH pabOTy B  YCIOBHSX  PEaJbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble ucciienoBaTe/bCKUe 1eiicTBUSA:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOECKTHON JAESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB pelieHus 3a7ad (HU3HUECKOTO COACp)KaHUS, NPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MPeoO0pa3OoBaHUI0O W TPHUMEHEHUI0O B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YKCJIE IPU CO3[JaHUN Y4E€OHBIX TPOECKTOB B 00J1aCTU (HU3UKU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIC CBS3W W aKTyaJW3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JIOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIIEHKY HOBBIM CHTYAIlUsSIM, OIICHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCHTHh 3HAHUS 10 (HU3UKE B MPAKTHYECKYIO O00IacTh
KHU3HEICATSIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX MPEAMETHBIX 001acTell;

BBIJIBUTaTh HOBBIE UJIEH, MpeJlaraTb OPUTHHAJIBHBIE ITOAXO0/IbI U PEIICHNUS;

CTaBUTb NPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMM IOJy4YEHUS MHPOpMALUU (PU3NYECKOIO CONEPIKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IUYHBIX BHUJIOB U (hopm
IPEACTaBICHHUS;

OLIEHUBATh IOCTOBEPHOCTh UH(OpMALINY;

UCMOJb30BaTh  CPEICTBA HMHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3AIIMOHHBIX
3a1ad ¢ COOJIOJICHHEeM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPecypcocOepekeHHs, IMpPaBOBBIX M  ITHYECKHUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COACpNKaHUS B pa3NUYHbIX (opmarax c
yu€TOM Ha3zHaueHUsS MH(POPMAIUH U LIEJICBON ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHHBePCAJbHbIE YYeOHbIE 1eiiCTBUA:
OCYIIECTBIISITH O0OIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOU JIEATEIILHOCTH;
pacro3HaBaTh  NPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMii W  CcMsrdathb
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEUCTBHHA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN Ka)X0I'0 YEeHA KOJUICKTUBA,

IIPUHAMATh LM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4eCTBO CBOErO0 BKJIaJa M KaXJAOI0 YYaCTHUKA KOMAaHIbl B
oO1Iui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HJEU C TMO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBJIATH IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE YUueOHbIE AelCTBUS
Camoopranu3anus:

CaMOCTOSATEIIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESITEbHOCTh B 00JAaCTH
GU3MKU W acCTPOHOMUU, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANnOYTeHHH;

nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 3a peLIeHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT,

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO DJPYAWIMH B 00JacTH
(GU3HUKHU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABBIKAMH  TO3HABATEIBHOW  pediekcud KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUA UM MBICAUTENbHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHM;

WCIIOJIb30BaTh NMPUEMBI peieKCUU 1Jis OLIEHKU CUTYyalluu, BbIOOpa BEPHOIO
pelieHus;



YMETh OIICHHUBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO HX
CHI)KCHHUIO;

MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPH aHAIU3€ pPe3yIbTaToOB
TESATSIILHOCTH;

NPUHUMATH ce0sl, TOHMMAas CBOM HEJIOCTATKH U JIOCTOWHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
TESATEIHOCTH;

NpU3HABATh CBOE TMPABO M MPABO APYTHX HA OIMIHUOKH.

B mporecce nocTHKEHUS JMYHOCTHBIX PE3YJbTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe N1 YpPOBHS cpeaHero oOmiero oOpa3oBaHus y 0O0ydarOmMXcs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIMOIar afOIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AMOIIMOHATBLHOEC
COCTOSIHUE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAaHMS, BKJIIOUYAOIIET0 CAMOKOHTPOJIb, YMEHHUE NPHHHMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHME, CIIOCOOHOCTh aJanTHPOBATHCS K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMJICHUE K JOCTHXKEHUIO LENH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATH HMCXOJAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TPH OCYUIECTBICHUU OOIICHHs, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 Kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOU TEXHUKU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UUYECKUX MOJICTICH:
MartepualibHasi TOYKa, MHEpIUabHAsl CUCTEMA OTCUETA, aOCOIIOTHO TBEPIIOE TEINO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, KUAKOCTENM U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOLECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISPHO-KUHETHYECKON TEOPUM CTPOCHHS BEIIECTBA U



ANEKTPOJUHAMUKNA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJUHENHOE
JBIDKEHHE, CBOOOJHOE TMAaJCHUE TeJ, JBIXKEHUE IO OKPYXHOCTH, HHEpIIHs,
B3auMojieicTBre Tel, nuddy3usi, OPOYHOBCKOE NIBIXKEHHUE, CTPOCHUE KUIAKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIIU3ALMS, KUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHNUE JABJICHUS T'a3a MPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZl€, CBS3b MEXKAY MapaMeTpaMu COCTOSIHHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JIBM)KEHHUE, HMCIOJb3ys (DU3UUecKue BEIIMYHUHBI:
KOOpAWHATA, MyTh, MEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJa, KHHETHUYECKash SHEpPrus, MOTEHIMAIbHAs SHEPrusi, MEXaHU4eCKas
paboTa, MexXaHWUYECKass MOIINHOCTh, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBIC HCMOJB3YEMBbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJTMYNHAMU;

ONUCHIBATh M3YYEHHbIC TEIJIOBbIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3Ysl (M3MYECKHE BEJIWYMHBI: JaBJICHUE Tas3a, TeMmIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JBHKEHUSI MOJIEKYJ, CPEAHEKBaApaTUIHAas
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEUCTBUSI TEIJIOBOTO JIBUraTels; MpPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICI UCIHOJIB3yeMbIX BEJIWYUH, HX
00O3HAaUEHUsI W EJUHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYUHAM;

ONUCHIBATh U3YUEHHBIEC AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUUECKHE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUYECKue BETUYMHBI: IJICKTPUUECCKUN 3apsij,
AIEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MOJIsSI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
OpU ONHUCAHUM TIPABHIBHO TPAKTOBAaTh (PU3MUECKHM CMBICI HCIOIb3YEMBbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIIBI; YKa3biBaTh (DOPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIHUYNHAMU,

aHANMM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MIPUHIUINBIL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpAHEHUsS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAaHEHUsS HWMIYJIbCa,
MPUHIHUI CYNEPHO3ULIUA CHUJI, NPUHIUII PABHONPABUS HWHEPUHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHYECKY0 TEOPUIO CTPOEHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW IHEPIUU TEIUIOBOTO JIBUKEHHUSI MOJIEKYII C
aOCOIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyinoHa, mpu 53TOM pas3inyarh CIOBECHYIO
(GOpMyYyITHUPOBKY 3aKOHA, €r0 MATEeMaTUYECKOE BBIPAXKEHUE W YCIOBHUS (TPaHULIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh yCJIOBHUS MX 0€30MacCHOTO MCIIOIb30BaHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBI MO MCCIECNOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady U THUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE 1 KOCBEHHbIC U3MEPEHUS (PU3MUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HUCIOJIb30BaTh H3BECTHHIE
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(dbUKCUpOBaTh PE3YyJAbTATHl TOJTYYEHHOW 3aBHCUMOCTH (DU3NUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIr0/1aTh MpaBmiia 0€30MacHOro TpyAa MpHU MPOBEISHUM UCCIEIOBAHUM B
paMKax ydeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOH U TMPOSKTHOM
NEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1A0OPATOPHOTO
o0opyI0BaHuS;

pemiath pacy€THBIE 3a7aud C SBHO 3aJlaHHOM (DU3MYECKON MOJEIbIO,
UCTIOJIB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BbIOMpaTh (DU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIHI,
HEOOXOUMBIE Il €€ pelIeHHs, TPOBOAUTH PacyEThl M OIEHUBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAYeHUSI (PU3NUECKON BEITUYUHBI,

pemaTh KaYeCTBEHHBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpPOl Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

UCII0JIb30BATh Opyd  pelieHud  y4eOHBIX  3aJad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS MIOMCKA, CTPYKTYPUPOBaHUS, MHTEPIIPETAIIUN
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TTIOTYyYEeHHON 13

Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIYIaeMYyH0 HH(POPMAIIHIO;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B TMOBCEIHEBHOUN KU3HH
JU1sl obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C MPUOOpaMH U TEXHUYECKUMU
YCTpPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHme C BBHINOJHEHHEM pa3jHYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TpPYNIbl, PANUOHAIBHO paCHpeleisITh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJleKBaTHO OLICHHWBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy obyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

J€MOHCTPUPOBATh HAa MPUMEpPax POJIb WU MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHUECKON NEATEITHHOCTH IOJEH, IEeTOCTHOCTh W E€IMHCTBO
du3ndyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHUS W3YYEHHBIX (QU3NUECKUX MOJICIICH:
TOYCYHBIN AICKTPUUYCCKUH 3apsl, Tyd CBETa, TOYCUHBIH UCTOYHHUK CBETA, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAas MOJENbh aTOMHOTO sApa NpHU pelIeHUH (HU3HUECKUX
3ajad4;

pacmo3HaBath (pu3nUeckue sBiIeHUs (TIPOIECChl) U OOBSICHATh X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKHN U KBAHTOBOW (DPU3UKH: DJIEKTPUYECKAsl MPOBOANMOCTD,
TETJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJCHCTBUE
MarHuTOB, OJEKTPOMAarHWTHas WHIYKIUS, JACHCTBHE MAarHUTHOTO TIONS Ha
POBOJAHUK C TOKOM W JBIDKYIIMKCS 3apsill, dJIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPSIMOJIMHEHHOE pACIPOCTPAHEHUE CBETa, OTPaKEHHE, IPEIOMIICHUE,
uHTepdepennus, audpakuuMs W NOJSpU3alLUig CBETa, JHCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJla, €CTECTBEHHAass U HCKYCCTBEHHas
PaZMOaKTUBHOCT;

OMKCHIBATh W3Y4YCHHBIC CBONCTBA BEIIECTBA (DJICKTPUUYECKUE, MATrHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  TPOBOAMUMOCTb  PAa3IUYHBIX  Cpela) |
AIEKTPOMArHUTHBIC SIBICHUS (TMPOIECCHI), UCHONB3YsAd (U3HMUYECKUE BEIUYUHBI:
AIEKTPUUECKHUI 3apsiji, CHJIa TOKa, JJIEKTPUUECKOE HAMpPsDKEHHE, AJIEKTPUUECKOe
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAIOB, JIEKTPOJBIKYIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHlla, WHIYKTUBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUYECKOrO0 M MArHUTHOTO TMOJIeH, MEpUoA W 4YacToTa
KonebaHuil B KojebaTeabHOM KOHTYpe, 3apsd]l M cuja ToKa B IIpolecce
TapMOHMYECKUX D3JICKTPOMArHUTHBIX KoJeOaHud, (HOKyCHOE pacCTOSIHHE U
ONTHUYECKAs] CHUJIa JIMH3BI, TPU OMHCAHWM TPABUIBLHO TPAKTOBaTh (U3MUECKUI
CMBICIT HCIIOJNB3YEMBIX BEIWYMH, WX OO0O3HAYCHWS W EIWHUIIBI, YKa3bIBaTh
GopMmynbl, CBSI3BIBAIOLIME JAaHHYI0 (U3HUYECKYI0 BEJIUYUHY C JIPYTHMH
BEITUYMHAMU;

ONHKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHUA U TIPOIECCHI, HCIOIB3YS
¢usznueckre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI U



4acToTa CBETa, SHEPIUs U UMITYJbC (POTOHA, MEPUOJ MOJIypacnaa, SHEPIrus CBI3U
aTOMHBIX SIJIEp, MPU OIMUCAHUM MPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCIIOIb3YEMbIX BEJIWYMH, MUX OOO3HAUEHUS] U €IUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JaHHYIO (U3MYECKYIO BEIMYMHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIIATH 3HAaUCHUE (PU3NUECKON BETUUUHBI;

aHANIM3UPOBATH (PU3UYECKHUE MPOILECCHl U SBJICHUSA, UCIONb3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MAPAJIIEIBHOTO
COCQMHEHUS IPOBOJHUKOB, 3akOH Jlxoynsa—JleHna, 3aKkOH 3JIEKTPOMarHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHa s doTorddexra,
3aKOH COXPAaHEHHUS JHEPrUH, 3aKOH COXPaHEHUs HUMITYJbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOrO 4ucia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE W YCIOBUA (TFpaHMIIbl, OOJACTH)
PUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHI TI0 HCCIENIOBAaHUI0 (U3UYECKUX SBICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX W3MEPEHUN: IIPU 3TOM
dopmynupoBaTh mnpoOiemMy/3ajady M TUIOTE3y Y4eOHOrOo JSKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIOKEHHOTO O00pYI0BaHHUs, MPOBOAUTH OIBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBbIE U3MEPECHUS (PU3NYECKUX BEJIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEITHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIWYMH C HCIOJIb30BAHHEM
NPSAMBIX HM3MEPEHHWI: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
PE3YNbTATHl MOJYYECHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOIBI IO pe3yIbTaTaM UCCIEIOBAHMUS;

coOmroaTh mpaBuiia 0€30MacHOTO TpyAa MPHU MPOBEICHUU HMCCIEIOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEILCKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opy10BaHNS;

pemiath pacy€THBIC 3a7a4yd C SBHO 3aJlaHHON (DM3MYECKOW MOJENbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a1a4H
BbIOMpaTh (PU3UYECKYIO0 MOJIEIb, BBIACIATh (PU3UUECKUE BEIUYUHBI U (POPMYJIBI,



HeoOXonuMble NIl €€ pEelleHUs, MPOBOAUTH Pacu€Thbl U OLIEHUBATh PEATbHOCTH
MOJIYYEHHOI'0 3HAaYCHUS (PU3HUECKON BETNYUHBI,

pelIaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha WU3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh IIpU  pELICHUU y4eOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAILIUN
U TIPEJICTAaBICHUS YUeOHON 1 HAYYHO-TIONYJISIPHON MH(OPMAIINH, TOTYYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KpUTHYECKU aHATIU3UPOBATH MOTy4aeMyt0 HHPOpMaIHIO;

OOBSICHATh MPUHIUIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHX

YCTPOMCTB, pa3inyaTh yCJIOBHUS UX 0€30MaCHOrO MCIOJIb30BAHUS B MMOBCEAHEBHOU

KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIET0O MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHON >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUuU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAaMU, JJIsl COXPAHEHUS 3I0POBBSI U COOIIOACHUS HOPM IKOJIOTHYECKOTrO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TIpyHIe€ C BBIIOJHEHUEM pa3jIMYHBIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYyNINbl, PaLUOHAIBHO pacHpelesaTh O0O0s3aHHOCTH U
IUIAHUPOBATh JEATEIIBHOCT B HECTAHAAPTHBIX CUTYAlMsX, aJ€KBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uu¢posbie)
Ne n/nt Konrpoabnblie | IIpakruyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
11 ) 2
W3WKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 0 0 httos://m.eds0o.ru/7fA1bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kinewaritia ° 0 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flumamuica ! 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bE72
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bub6nuoreka LIOK
3.1 9 0 1
TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 10 1 1
OCHOBBI TEPMO IHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELECTBA. 5 0 9 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI 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

Hroro no pazneny

24

Paznea 4. JIEKTPOAUHAMUKA

bu6mmoreka [JOK
41 uekTpocTatiia 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHBIN neKTpUYecKuil TOK. TOKM B 12 bubnuorexka [IOK
' Pa3JIMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
Paznea 1. JIEKTPOAUHAMMUKA
MarunuTHoOE€ 110J1€. DJIEKTPOMarHUTHAS bubnuoreka [IOK
11 11 1 3
WHTyKITHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSI 1 BOJIHbBI
21 MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnoreka [IOK
' KOJIeOaHUs https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKre U 3JIEKTPOMAarHuTHbIE 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24
Paznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
31 OcCHOBBI clieUaIbHOM TEOPUU 4 1 0 bubnunoreka [IOK
' OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnuoreka [IOK
4.1 DNIeMEHThI KBAaHTOBOW ONTUKH 6 0 0 httos://m.edsoo.ru/7fA1c97¢



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

bubmuoreka IIOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4, A
3 TOMHOE PO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKI 7 Et?ri?/?r?iﬂiiﬁ?/fﬂlc%c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOIEE TIOBTOPEHUE

61 | OSoSuaomes nosropene ‘ o oo AL
Hroro no pazneny 4
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabnsie | IlpakTuyeckue
n/n Bcero HU3yYeHHust o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl

1 ®usuka — Hayka o npupoje. Hayuneie 1 0 0 bubnuoteka [IOK
METO/Ibl TIO3HAHMS OKPYKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecto ¢pusuku B hopMupoBaHun

2 COBPEMEHHOM HAYYHOUM KapTHHBI MHUpa 1 0 0 Bubnnorexa LIOK

P i P P https://m.edsoo.ru/ff0c33e6
B MPAKTHUYECKOU NEATEITLHOCTH JIFOACH
Mexannueckoe IBIKEHHE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 0 1 bubnuoreka [IOK
nBrKeHus. llepemerienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE TIPSIMOTMHEHHOE 1 0 0 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSAMOJIMHEITHOE

5 BrokeHue. (CtaproBast 1 1 0 bubmmorexa [IOK
A i P https://m.edsoo.ru/ff0c372e
JTUArHOCTHYECKasi paboTa)

CBoOoiHOE MasieHue. Y CKOpeHue bubnunoreka [IOK

6 1 0 0
CBOOOIHOTO IMaEHUA https://m.edsoo.ru/ff0c39cc

7 KpuonuHnelinoe nBmxenue. J[BuxeHne 1 0 0 bu6nuoreka LIOK
MaTepuaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunanun otHocutensHOCTH ["anumes.

bu6nmoreka [JOK
8 WNHepuunanbHble CUCTEMBI OTCUETA. 1 0 0

[Iepsriit 3axk0H HeroTOHA

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. Ipunnun

9 Cylepno3uiuu cui. Bropoii 3akox buomorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeproToHa 1y MatepualibHOM TOUKU

10 Tperunii 3akoH HeroToHa 115t bubnuoreka [IOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TArotenus. Cuna

11 TsKecTH. [lepBas kocMudeckas bubmioreia LIOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTb
bubmmoreka [JOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena httos://m.edsoo.ru/ff0c3e18
KounTponbnas pabora.Cuia TpeHus..

13 Koadpunument tpenus. Cuna bubnuoreka [IOK
COIPOTHUBIICHHUS NPU ABUKECHHUU TeJa B https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WU Taze
[TocTynarenbHoe U BpalaTeabHOE

1 JBIKEHHUE a0COJIFOTHO TBEPJIOTO TEa. bubnuoreka [IOK
MowmenT cuibl. [1nedo cuiibl. ¥YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOTO Tena
Nmnynbc MatepualibHOM TOYKH,

15 CUCTEMbI MaTepUAIbHBIX TOUYEK. bu6nuoreka LIOK
WMiynbc cuiipl. 3aKOH COXPAaHEHUS https://m.edsoo.ru/ff0c43d6
uMItyasca. PeakTuBHOE ABIKEHHE
PaGoTta 1 MOLITHOCTD CHUITBIL.

16 Kunernueckas sHEprus MaTepuaaIbHOW bu6nuoreka LIOK
ToukH. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU PHEprun

17 [ToreHmanbHbIC U HETIOTEHITUATILHBIC bubmuoreka [IOK

cuiiel. CBs3b paGOTLI HCIMMOTCHIIMAJIBbHBIX

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
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CHJI C I3BMEHEHHEM MEXaHUYEeCKOH
SHEPrUU CUCTEMBI TEJl. 3aKOH
COXpPaHCHUA MEXaHMYEeCKOM OHEPrun

[TorenumanpHas 3HEprusi.
[ToreHumanpHast SHEPrUs ynpyro

18 e(OPMHUPOBAHHON MPYKUHBI Bubnuorexa LIOK
FACQOPMHUP pyx ’ https://m.edsoo.ru/ff0c461a
[ToTeHnmansHas 3HEPrUs Tella BOIU3U
MTOBEPXHOCTU 3eMJIn
JlabopaTtopHnast padota «ccrnenoBanue
CBSI3HM pa0OTHI CHITBI C H3MCHEHHEM

19 MEXaHUYECKOH DHEPruu Tela Ha bubmmorexa [JOK

p https://m.edsoo.ru/ff0c4b74
MIPUMEPE PACTHKEHUS PE3HHOBOTO
KIyTay
KonTtponbHas paboTa 1mo teme
20 «Kunemaruka. /{lnHamuka. 3aKOHBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE)
OCHOBHBIE TTOJIOXKEHUST MOJIEKYJISIPHO-
21 KHHETHYECKOH Teopun. bpoyHOBCKOE Bumorexa HOK
puHt. bPOYH https://m.edsoo.ru/ff0c4dc2
newkenne. Juddysus
XapakTtep JIBHKCHHS U B3aUMO/ICHCTBHS
22 yacTuI| Bemectsa. Moaean cTpoeHust bubmorexa OK
HBet _ I{_ p https://m.edsoo.ru/ff0c4b74
ra3oB, KHUIKOCTEH U TBEPIBIX TEI

23 Macca monekyn. Konnuaectso bu6nuoreka LIOK
BemecTsa. [locrossHHas ABoranpo https://m.edsoo.ru/ff0c4b74
Tennosoe paBHOBecHe. Temieparypa u

24 e€ u3me eII{)He [ITkama Temme I;.T " bubnnorexa [JOK

p ’ patyp https://m.edsoo.ru/ff0c4b74
Lenbcus
25 WUneanbusrii raz 8 MKT. OcnoBHoe bu6nmoreka [JOK



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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ypaBaenue MKT

https://m.edsoo.ru/ffOc4fde

AOGcomoTHas TeMIeparypa Kak Mmepa
CpelHEH KMHETUYECKON YHEPTUU

bu6mmoreka [JOK

26 JBUKECHHSI MOJIEKYJ. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
bubmmoreka [JOK
27 3akon JlanbToHa. ['a30BbIe 3aKOHBI https://m.edsoo.ru/ff0c570e
JlabopaTtopHast pabota «ccrnenoBanue
28 3aBHCHUMOCTH MEXIy ITapameTpamMmu bramorexa [TOK
https://m.edsoo.ru/ff0c570e
COCTOSIHHS Pa3pEKEHHOTO Ta3a
29 H3omporiecchl B ACaIbHOM ra3e u ux bu6mmoreka [JOK
rpaguvecKkoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sueprus
TEPMOIUHAMHYECKON CHCTEMBI U
30 crrocoOnI € m3MeHeHus. KoanyecTBo bubnuoreka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEaTLHOTO
rasa
bu6mmoreka [JOK
31 Buget Teronepesay https://m.edsoo.ru/ff0c5¢c36
KontponsHas pabota.V nenbHas
32 TEIUI0EMKOCTD BenlecTBa. KomuecTBo bubnuoreka [IOK
TEIUIOTHI IIPH TEIJIONEepeaaye. https://m.edsoo.ru/ff0c5¢c36
AnmnabaTHBIi TIpoIiecce
33 IlepBrlii 3aKOH TEPMOIMHAMHUKH U €TO bu6nuoreka LIOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs mpo1ieccoB B IPUPOJIE. bubnuoreka [IOK

BTOpOfI 3aKOH TCpMOJUHAMHUKN

https://m.edsoo.ru/ff0c6230
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35 [Mpunuun aeiicreus u KI1J[ TeruoBoit bubmuoreka [IOK
MAILHbI https://m.edsoo.ru/ff0c600a
bu6mmoreka [JOK
29.01.202
36 Huior Kapro u ero KT/ 9.01.20 https://m.edsoo.ru/ff0c570e
37 DKOJIOTUIECKHE TIPOOIEMBI bubnuoteka [IOK
TEIJIO3HEPTreTUKA https://m.edsoo.ru/ff0c570e
38 O6o0matomuii ypok «MomnekymnsipHas bubnuoteka [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KoutponsHas padbora no teme
39 «MonekynsipHast ¢puzrka. OCHOBBI Bubnmorexa LIOK
YA ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKH
40 [TapooOpazoBanue 1 KOHIEHCAITHS. bu6mmoreka [JOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AOcooTHAs 1 OTHOCUTEIIbHAS bubnuoreka [IOK
41 .
BJIAKHOCTH BO3/1yxa. HachlleHHbI nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnuueckue u
amopdHbIe Tera. AHM30TPOIHS CBOMCTB bubnuoreka [IOK
42
KpHCTaLIOB. JKuaKkue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIC MaTepraIbl
[InaBneHne U KpUCTAILTU3AIHS.
43 VY enpHas TeI10Ta MiiaBjIeHUs bubmmorexa [IOK
s ' https://m.edsoo.ru/ff0c6708
Cyb6numanus
bu6mmoreka [JOK
44 YpaBHEHHE TEIIOBOTO OanaHca https://m.edsoo.ru/f0c6820
DIIeKTpU3aIus Tel. DIEeKTPUIECKUI
45 aps p[[BaLJIaH a DJICKT I/qu KHX bubmmorexa [IOK
3apaz. A1a SIICKTpHTCe https://m.edsoo.ru/ffOc6bcc
3apsioB
46 [IpoBOIHUKH, TUAIEKTPUKU U bubnuoreka [IOK
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MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS
IIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0c6bcc

BsaumoneiicTBue 3apsiioB. 3akoH

bu6mmoreka [JOK

a7 Kynona. TodyeuyHsli 351eKTpUUECKUT
Y P https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsik€HHOCTD 2JIEKTPUYECKOTO TTOJTSL.

48 [IpuHIHn cyneprno3unun bubnuoreka [IOK
BIEKTPUYECKUX MoJen. JInann https://m.edsoo.ru/ff0c6df2
HaPsHKEHHOCTH

49 PaboTa cui 31eKTpoCcTaTuuecKoro moJIs. bubnuoteka [IOK
IToTenmman. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKY M AUIJICKTPUKH B

50 3.]'IpeKT OCTaTUYECKOM n:ne bubmorexa [TOK

P ) https://m.edsoo.ru/ff0c7018
JlusnekTpudeckasi MpOHUIIAEMOCTh
bubmmoreka [JOK
51 Onexkrpoémkoctb. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD TIIIOCKOTO
52 KOHACHCATOPA. DHEPTHS 3apsHKEHHOTO bubmorexa [OK
s pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa

53 JlaGopaTtopHnas padota "M3mepenue bubnuoreka [IOK
3JIEKTPOEMKOCTH KOHAeHcaTopa" https://m.edsoo.ru/ff0c570e
[TpuHIMI AEHCTBUSA U TPUMEHEHHE
KOHJICHCATOPOB, KOITMPOBAJILHOTO

54 armapara, CTpyHHOro mpuHTepa bubmorexa [JOK

patd, CIpyn P pa. https://m.edsoo.ru/ff0c570e
DneKxTpocTaTHdecKas 3allura.
3azemiieHne EKTPOPUOOPOB
55 DIEKTPUYECKUN TOK, YCIIOBHS €T0 bubnmnoreka [JOK

cyuiecTBoBaHus. [I0CTOSHHBIN TOK.

https://m.edsoo.ru/ff0c570e
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Cuna toka. Hanpsbkenue.
Conporusnenue. 3akoH Oma st
yyacTKa LeIn

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIIaHHOE COCAMHEHHUE MPOBOIHUKOB.

bu6mmoreka [JOK

56
JlabopaTtopHnas pabora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COEMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH ANMEKTPHUIECKOTO bubnuoteka [IOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa i1t HOJTHOM (3aMKHYTOH)
anekTpudeckoit nenu. Koporkoe

bu6mmoreka [JOK
58 3aMmbIkaHue. JlabopaTopHas paborta
https://m.edsoo.ru/ff0c7ae0

«M3mepenue DJIC ucrouHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»
DneKTpOHHas MPOBOIUMOCTh TBEPABIX
METaJJIOB. 3aBUCUMOCTb bubmmoreka [JOK

59
COIIPOTHUBJICHUS METAJIJIOB OT https://m.edsoo.ru/ff0c570e
Temneparypbl. CBEpXIpOBOIUMOCTD

60 DIIEKTPUYECKUI TOK B BAKYYME. bubmuoreka [IOK
CBolicTBa 2IIEKTPOHHBIX ITYYKOB https://m.edsoo.ru/ff0c570e
[TonynpoBOAHUKH, UX COOCTBEHHAS U

61 MpUMECHas MPOBOAUMOCTb. CBOMCTBA bubnuoreka [IOK
p—~n-nepexonaa. [lonynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
pUOOPHI
DIEKTPUYECKUM TOK B pacTBOpax 1

62 pacIuiaBax 3JI€KTPOJIUTOB. bu6nuoreka LIOK

ONEeKTPOIUTHYECKAsT JUCCOLUALIMSL.
DneKTpoun3

https://m.edsoo.ru/ff0c82ba
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DIEeKTPUYECKUN TOK B ra3ax.

63 CaMocTosATenbHbIN U 1 bubmoreka [IOK
HECaMOCTOSTEIbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[lnazma
ONEeKTpUYECKHE I I/I60 BI ¥ YCTPOHCTBA
64 " UX Hp aKTI/IlleCK(f)e I EMCHZHZIIZ: 1 bubmmorexa [IOK
P P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHukHu 0€30MaCHOCTH
65 O6o0matomuii ypox 1 bubnuoteka [IOK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
66 [IpomexxyTouHast UTOroBasi arrecTalus 1 bubmorexa [IOK
https://m.edsoo.ru/ffOc8a8a
67 [ToBTOpEHME 11O TEME 1 bubnuoreka [IOK
"OnexTpoauHamuka https://m.edsoo.ru/ff0c8c56
68 O6o06matomuii ypok no Temam 10 1 bubnnoreka [IOK
KJlacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TIPOTPAMME
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11 KJIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Konrpoabubie | Ilpakruyeckue op
n/n Bceero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
[TocTostHHBIC MAarHUTHI U KX

1 B3auMo/ieiicTBre. MarHuTHOE ToJie. 1 0 0 bubmmoreka [JOK
Bexrop marautHOM HHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKITUU
MarauTHO€ MoJjie MPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 0 0 bu6mmoreka [JOK
B3anmopeiicTBre NpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 0 1 bubnuoreka [IOK
MAarHUTHOTO T0JIS KATYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBe MarHUTHOTO IOJIS Ha
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHas pabota 1 0 1 bubnuoreka [IOK
«UccaenoBanue neiicTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleficTBMEe MarHUTHOTO TIOJIS HA
JIBUK Cs1 3apSUKCHHYIO YaCTHILY.
5 Cnnayf][lj)nyua II:a60Ta c}:I(J)IH ’ 1 1 0 bubnnorexa [JOK
P ' https://m.edsoo.ru/ff0c9df4
Jlopenna (BxonHas KOHTpoOJIbHAS
pabora)
bubnmoreka [JOK
6 OnexrpomarauTHas HHAYKIHS. [ToTok 1 0 0
P Ay https://m.edsoo.ru/ff0c9df4
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BEKTOpa MarHUTHOM MHIykuuu. DJ1C
MHIYKIHU. 3aKOH IEKTPOMarHUTHOU
naaykuun Papanest

JlabopaTtopnas pabota

bu6mmoreka [JOK

7 «HMccnenoBanue sABICHUS
s B https://m.edsoo.ru/ff0cal50
ANEKTPOMATrHUTHON UHTYKITAM
NHayKTUBHOCTS. SIBIEHUE

3 camouHaykiuu. 3/1C caMOUHTyKITUH. bubnuoreka [IOK
DHeprus MarHUTHOTO MOJIs KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE I0JIE
TexHnueckne ycTpoicTBa U ux
MIPUMEHEHHE: TIOCTOSTHHBIC MarHUTHI,

9 AJIEKTPOMATrHUTHI, JIEKTPOIBUTATEITh brommorexa [TOK

P ’ P ’ https://m.edsoo.ru/ffoc9df4
YCKOPUTEH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

10 MarsauTHO€ noJje. DIeKTPOMarHuTHast bubnnoreka [IOK
WHIYKLMS https://m.edsoo.ru/ff0cab82
CB0OOOTHBIE MEXaHUYECKHE

bubmmoreka [JOK
11 koJiebanus. [lapMoHnUeckue
https://m.edsoo.ru/ff0cad58
KOJIe0aHHUS.

12 YpaBHEHHE TaPMOHUYECKUX bubnunoreka [IOK
koJsiebanuii. [IpeBpaienne sHEprun https://m.edsoo.ru/ff0caf06
JlaGopaTtopHnas paboTa

13 «HccnenoBanne 3aBUCUMOCTH bu6nmoreka [JOK
nepro/ia Majblx KojeOaHuii rpy3a Ha https://m.edsoo.ru/ff0c9df4
HUTH OT JUTMHBI HUTH U MAacChl TPy3a»

1 Koneb6arenbublit KoHTYp. CBOOOIHBIE bubmuoreka [IOK

QJICKTPOMAIrHUTHBIC KoJieOaHHS B

https://m.edsoo.ru/ff0ch820
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ujearbHOM KojeOaTeIbHOM KOHTYpE.
AHaJIOTHS MEXK/Ty MEXaHUUECKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAaHUSIMU

®opmyna TomcoHa. 3akoH

bu6mmoreka [JOK

15 COXpaHEHUS YHEPI'UH B U/ICATLHOM
p p A https://m.edsoo.ru/ffOch9c4
KoJie0aTeIbHOM KOHTYpE
[Ipencrasnenue o 3aTyXarOmux
KoJieOaHusx. BeIHYKICHHBIS
bubmmoreka [JOK
16 MeXaHWUeCKHe Koneoanus. Pe3oHaHc.
https://m.edsoo.ru/ffOcbb86
BBIHY)KICHHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHus
[TepemenHsb1it Tok. CHHYCOHTATBHBIN
MepeMEeHHbINA TOK. MOITHOCTD
17 MIePEMEHHOI0 TOKA. AMIUTUTYIHOE H bubmmorexa [IOK
]E) ' e https://m.edsoo.ru/ffOchd34
JEHCTBYIOIIEe 3HAYCHUE CHITBI TOKA 1
HaIPSHKCHUS
Tpancdopmarop. IIpoussocTso,
18 1'[5 ez[a(llt)lapn l'IOTp e6JI1)eHI/Ie Brbmoreka [JOK
P . P https://m.edsoo.ru/ff0c9df4
ANEKTPUYECKOM YJHEPTUU
YCTpOUCTBO M MPAKTHUECKOE
19 MIPUMEHEHHE JICKTPUYECKOTO 3BOHKA, bu6nmoreka [JOK
reHeparopa nepeMeHHOro Toka, JIMHUN https://m.edsoo.ru/ff0cc324
AJIEKTponepead
DKOJIOTUYECKHE PUCKU TIPH
MPOU3BOJCTBE JICKTPOIHEPTHH.
P P P bubmuoreka [IOK
20 Kynbrypa ncnosnb3oBanus

QJICKTPOOHCPI'UHA B MOBCEIHEBHOM
KU3HHU

https://m.edsoo.ru/ff0c9df4
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Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [Tepuoa. Ckopoctsb

bubmuoreka [IOK

21
pacrnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunsie U MPOAOIBHBIE BOJIHBI
29 3ByK. CKOpoCTb 3ByKa. ' poMKOCTB bubnuoteka [IOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [llkana bubmorexa [OK
P ’ https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
IIpuHIMITEI paguOCBA3U U
24 TeaeBE eHI/Iz gaSBI/ITI/Ie CpencTB bubmorexa [OK
. ’ et https://m.edsoo.ru/ff0c9df4
cBs3u. Paguonokanus
o5 Kontponbras pabota «Konedanus u bubnnoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssmonuHeHOE pacipOCTpaHEHHE
26 CBeTa B OJTHOPOJIHOM cpene Bubmmorexa LIOK
Ij poZt pene. https://m.edsoo.ru/ff0cd350
Toueunslil ucTOUHMK cBeTa. JIyd cBeTa
Otpaxxenue cBeTa. 3aKOHbI OTPAKCHUS
27 ceera. [locTpoeHnue n3oOpaxeHuit B bubmmorexa [IOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKalie
IIpenomnenue ceera. [lonHoe
08 BHYTpeHHee oTpakeHue. [IpenenbHblil bubnunoreka [IOK
YIOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpayKEHHS
29 JIaGopatopHas pabota «/3mepeHue bubnuoreka LIOK
IOKa3aTess MPeJIOMIICHUS CTEKIa» https://m.edsoo.ru/ffOcd67a
20 JIunzel. [TocTpoenune nzoOpaxkeHuii B bubnmoreka [JOK

nuH3e. opmysa TOHKOM JIMH3BI.

https://m.edsoo.ru/ffOcddle
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VYBeauueHne TuH3bI

JlabopaTtopnas pabota

31 «HccnenoBanne CBOMUCTB bubmmorexa [OK
. https://m.edsoo.ru/ff0c9df4
M300paXKeHUH B JIMH3AX)
Hucnepcus cBera. ClI0KHBIM COCTaB
32 oenoro ceeta. LIget. JlaboparopHas bubnuoreka [IOK
paborta «Habmoaenne nucrnepcuu https://m.edsoo.ru/ff0c9df4
CBETa»
WuTtepdepennus cera. Audpakuus bubnuoreka [IOK
33 i
ceta. J{udpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
[TorepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTtuueckne mpudOPHI M YCTPONCTBA U bubnuoreka [IOK
YCIIOBHS UX 0€3011aCHOTO IPUMEHEHUS https://m.edsoo.ru/ff0c9df4
['panu1el npuMeHUMOCTH
KJIacCUYEeCKOM MexaHuku. [TocTynaTel bubmuoreka [IOK
36 .
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEJIFHOCTHU
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqeHe BpeMEeHH U COKpaIlcHUE Brbmoreia IJOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMITYJIbC PEISITUBUCTCKOM
38 vacTUIbl. CBsI3b MACCHI C D)HEPTHEH U Brbmoreia IJOK
' P https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPIHsl MOKOS
KonTtponpHas padora «OnTuka.
39 OcCHOBBI clielIMaIbHOM TEOPUU brbmmorexa [IOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIEHOCTHY
40 ®ortonsl. opmyia [Inanka. JHeprus bubnuoreka [IOK
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U UMITYJIbC (poTOHA

https://m.edsoo.ru/ffOcfel6

OTKpbITHE U HCCIIEI0BAHNE

bu6mmoreka [JOK
41 .0 A.T.
(poros(dexra. Onbrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBuenue
. (\1,) O P bubmmoreka [JOK
42 DitrireitHa 1t potosddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
JlaBnieaune cBera. Onbrtsr [1. H.
43 JlebeneBa. XUMHYECKOE JIENICTBUE bubmmorexa [JOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoucTBa 1
4z MIPAKTHUYECKOE PUMEHEHHE: bubnuoreka [IOK
(dhoTormeMeHT, (OTOIATIHK, https://m.edsoo.ru/ff0c9df4
COJIHEYHas OaTapesi, CBETOIHOT
45 Pemenne 3amad mo TemMe «JI€MEHTBI bubnuoreka [IOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna mo paccesHuro o-4acTu bubmmorexa [JOK
PLOPA p t https://m.edsoo.ru/ffod091a
[InanerapHas MoeNb aToMa
bubnuoreka [IOK
47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 i} 1/1312: exoJie aTOM;Hc ") HO?O OBHA Bubmorexa HOK
p pexXoaL N 8 yp https://m.edsoo.ru/ff0d0Oafa
SHEpPruu Ha Apyroi. Buapl ciekTpoB
BoaHoBbIe cBoMcTBa yacTUL. BOJIHBI
49 ne bpoiing. KopnyckynsapHo- bubnuoreka LIOK

BOJIHOBOM AyaJInu3M. CrnoHTaHHOE U
BBIHY>KACHHOC HU3JIYYCHUC

https://m.edsoo.ru/ff0d0ca8
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OTkpbITHE paInOaKTUBHOCTU. OMBITHI

bubmuoreka [IOK

50 Pezepdopna no onpeneneHuto cocrasa
pbopx ped hitps://m.edsoo.ru/ff0dofd2
PaIMOAKTUBHOTO M3ITYYCHUS
CgoiicTBa anba-, 6era-, raMma-

51 n3iydyeHus. BiousHue bubnuoreka [IOK
PaIMOaKTUBHOCTH Ha )KUBBIE https://m.edsoo.ru/ff0c9df4
OpTraHu3MbI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 Nzotombl. Anbda-pacma. bubmmoreka [JOK
DNEeKTPOHHBIN U TTO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['aMma-uznydeHnue
KonTtponbnas pabota. SAnepubie

€aKIUu. S mepHEIN peakTop.
53 pH 0071eMBI n: CHGI?FI/IBBI ’ Bubnmorexa LIOK
p - 11ep ’ . https://m.edsoo.ru/ff0d1356
9KOJIOTMYECKUE ACTIEKTHI STepHOI
SHEPreTUKH.
DyieMeHTapHble YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
pEerucTpaIu AJEMEHTAPHBIX YACTHII. bubnuoreka [IOK
54 .
Kpyrasiit ctonn «@yHnameHTanbHble https://m.edsoo.ru/ff0d0e38
B3auMo/ieiicTBus. EquHCcTBO
(bu3nuecKoil KapTUHBI MUPA»
Bun 3Bé3nHoro neda. Co3se3aus,
55 SIPKHUE 3BE3/1bl, INTAHETHI, UX BUJIUMOE Bubmmorexa LIOK
P AR ’ s https://m.edsoo.ru/ff0c9df4
neukeHue. CosHeyHasi cuctemMa

56 Connue. ConHeuHast akTUBHOCTb. bubnunoreka [IOK
Hcrounuk sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c9df4

. bubnmoreka [JOK

57 3BE3/1bI, ©X OCHOBHBIE 1

https://m.edsoo.ru/ff0c9df4
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XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
MoCJe0BaTeNIbHOCTU. BHyTpeHHee
cTpoenue 38€3/1. CoBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sBosroniu CoJHIa U 3BE3]

Mneunsiii [Tyte — Hama ["aakTuka.
[Tonoxenue n apmxenue CoyiHLa B

bu6mmoreka [JOK

58
lNamakTtuke. ['anaktukn. YEpHbIe IBIPBI https://m.edsoo.ru/ff0d0ca8
B SIJIPax rajakTUK
Bcenennas. Pa3zberanue rajakTuk.
Teopus boispmoro B3peIBa. bubnuoreka [IOK
59
PenukToBO€ nM3nmyueHue. https://m.edsoo.ru/ff0d0ca8
Meraranaktuka
bu6mmoreka [JOK
60 H 0
CPSILICHHLIE HPODICMEL ACTPOHOMIH https://m.edsoo.ru/ff0d0e38
61 DIIeMEHTHI ACTPOHOMHH U bubnnoreka [IOK
acTpo(U3UKH https://m.edsoo.ru/ff0d1356
O6o0matomuii ypok. Poiib pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOM,
62 TEXHOJIOTMYECKOH, COIMaIbHON 1 bubmorexa [TOK
. > cott https://m.edsoo.ru/ff0d0e38
ITHYECKOH cdepax esTeIbHOCTH
YenoBeka
Oo6o61maromui ypok. Poab u Mecto
63 (bu3uKU U acT OyIfOMI/II/I B bubmorexa [TOK
vp . https://m.edsoo.ru/ff0d1356
COBPEMEHHOU HayYHOM KapTUHE MUPa
O6o6maromuit ypok. Posb
64 ¢uznueckoit Teopuu B GOpMUPOBAHUT bubnmoreka [JOK

npeacTaBiIeHu 0 Gu3ndecKoi
KapTUHE MUpa

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

Oo6o06maromuit ypok. Mecto

(bu3n4IecKoi KapTHHBI MUPA B 001IIEM bu6moreka LIOK
65 1
PsAly COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/ff0d1784
Hay4YHBIX MPEJICTABICHUIN O IPUPOJIE
bu6mmoreka [JOK
66 [IpoMexyTouHasi HTOrOBasi ATTECTALHSI 1 httos://m.edsoo.ru/f0d1356
67 Ornrtuka. OCHOBBI CIEITUATBHON 1 bubnuoreka [IOK
TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0d1356
68 KBanrtoBas ¢puzuka. D1neMeHTh 1 bubnnoreka [IOK
aCTPOHOMHUHU U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

1. ®usuka, 11 knacc/ Kacesanos B.A., O611iecTBo ¢ orpaHUYE€HHON
0TBETCTBEHHOCTHIO «JIPODA»; AkunonepHoe odmectso «M3narenscTBo
«IIpocseuienue»

2. ®usuka, 10 knacc. ba3oBblil ypoBeHb. YUEOHUK € AIEKTPOHHBIM HNPUIIOKEHUEM
(aBTop B. A. KacbsiHOB).

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. ®usuka. 10 knacc. ba3oBblit ypoBeHb. YUEOHUK € AIEKTPOHHBIM
npuioxxenreM (aBtop B. A. KacbsHOB).

2. ®usuka. 10 knacc. ba3oBslil ypoBeHb. MeTtoanueckoe nmocooue (aBtop B. A.
KacpsHOB).

3. ®usuka. 10—11 knaccel. bazoBelii ypoBeHb. TeTpanb i1s 1a00paTOPHBIX
pab6ot (aBTophl B. A. Kacesros, B. A. Koposun).

4, ®duszuka. 10—11 knaccel. bazoBsiit ypoBeHb. KoMIUIEKT TeTpaaet mis
KOHTPOJIBHBIX paboT (aBTop B. A. KacbsHOB)

5. ®uzuka. 10 knace. Junaktudyeckrue KapTouku-3aaanus (aBropsl M. A.
Vakos, K. M. YmakoB). YMK «®u3zuka. 11 kinacc. bazoBblii ypoBEeHb

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK C AIEKTPOHHBIM
npuioxenueMm (aBtop B. A. KacesHOB).

2. ®uzwnka. 11 kmacc. ba3oBsiil ypoBeHb. MeToamueckoe mocodue (aBtop B. A.

KacpsHOB).



3. ®uzuka. 10—11 knaccel. ba3zoBsiil yposens. TeTpanb 115 1a00paTOpHBIX
pab6ot (aBTophl B. A. Kacesnos, B. A. KopoBuHn).

4. ®duzuka. 10—11 xnaccel. bazoBslit ypoBenb. KoMIuiekT TeTpaneit mis
KOHTpOJIbHBIX padoT (aBTOphl B. A. Kacesanos, U. B. Urpsios).

5. ®usuka. 11 knacc. Jlugaktuueckue KapTouKu-3aaanus (aBTopsl M. A.
VYmakos, K. M. Yiakos).

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET

1 http://nsportal.ru - cornansHas ceth pabOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B mkose.

3 http://festival.1september.ru/articles/ - ¢hectuBanp nemaroruyeckux uacH
«OTKPBITHIN YPOK».

4 http://www.fizika.ru/ - caitt qis yaurteneid GU3MKH U UX YICHUKOB.

5 http://www.physics.ru/ - matepuaisl Mo Gpusmke.

6 www . ege .edu.ru - uapopmanroHHsIi mopran EI'D.

7 http :// school - collection . edu . ru / - enunas komexnus [{OPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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