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MNOACHUTEJIbHASA 3AIITMCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHMU K pe3yJbTaTaMm
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON MpOorpaMmbl, npenactaBieHHbIX B OI'OC
COO, a Ttakxke c¢ yu€rom denepanbHoil pabodeil MpPorpaMmbl BOCHUTAHUS U
KOHIIEMIINK TpernojiaBanusi yuyeOHoro mnpenmera «dDusuka» B 00pa3zoBaTeIbHbBIX
OpraHu3aIusax Poccuiickon denepanuu, peann3yommnx OCHOBHBIE
o0pazoBaTebHbIE TPOTPAMMBI.

CopnepkaHue mporpaMmbl 1Mo (GU3MKE HampaBJieHO Ha (QopMupoBaHHUe
€CTeCTBEHHO-HAy4YHON KapTUHBI Mupa oOyuatomuxcs 10-11 xmaccoB mpu
00yuyeHuu ux (pusrke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AESITEILHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBerctByer TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM U METANpEeAMETHBIM pe3yJibTaTaM
o0y4yeHus, a TaKXKe YYHUTHIBACT HEOOXOJMMOCTh peajM3aluu MEXKIPEIMETHBIX
cBsA3el (U3UKM C €CTECTBEHHO-HAYYHBIMHM Y4eOHBIMU TpenmeTamu. B Hel
OTIPEIENIAIOTCS OCHOBHBIE LM M3y4eHus (PU3MKH Ha YPOBHE CPEAHEro OO0IIero
00pa3oBaHus, MIAHUPYEMbIE pE3yIbTaThl OCBOEHHUS Kypca (DU3UKU: JIMYHOCTHBHIE,
MeTanpeaIMeTHbIE, MpeIMETHbIEC (Ha 0a30BOM ypOBHE).

[IporpamMma no ¢pu3MKe BKIIOYAECT:

e TUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca PU3NKHU Ha 6a30BOM YpOBHE, B

TOM YHUCJIE MPEAMETHBIE PE3yJbTaThl [0 TOJlaM OOYUYEeHHUS ;

e cojnepxanue yueOHoro npeamera «dusukay 1mno rogam 00ydeHuUs.

du3zuka Kak Hayka O HauboJjee OOImMX 3aKOHaX MPHUPOJIbI, BBICTYMas B
KayecTBE Y4EOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHM 00 okpyxarormieMm mupe. llkonbHbIi Kype GU3UKN — CUCTEMOOOPa3yIOII Ui
JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB U SBJICHHMM, HM3y4aeMbIX XHMHUEH, OHMOJIOTHEH,
¢buzmueckoit reorpadueii u actpoHomueil. Mcmonp3oBaHME W aKTUBHOE
npuMeHeHre  (U3UMYECKUX 3HAaHMM  ONpeAeNsieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTHA B cdepe DSHEPreTHKU, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, MOJYyYEHUS] HOBBIX MATEPUAJOB C 3alaHHBIMU CBOMCTBAMHM U JAPYIHUX.
N3yuenne ¢(u3uku BHOCHUT OCHOBHOM BKJIad B (POPMUPOBAHUE €CTECTBEHHO-
HAYYHOUW KapTUHBI MHpa oOydawmuxcs, B (popMUpOBaHHE YMEHHH NPUMEHSTH
HAY4YHbIA METO/]] TO3HAHUS [IPU BBINOJHEHUN UMH YUEOHBIX HCCIEIOBAHUI.

B ocHOBy kypca ¢usuku A8 ypOBHS CpEeAHEro oOIero oOpa3oBaHUs
MOJIOKEH PN WACH, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
OCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISIETCS JIOTUYECKU
3aBepUIEHHBIM, OH COJACPKUT MaTepual M3 BCEX pa3/iesioB (DU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIIACCUYECKOMW, TaK U COBPEMEHHOU (PU3UKMU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca (pusuku
00benMHEH BOKpPYTr (u3uyeckux Teopuil. Benymmum B Kypce sBIsieTcs
dbopMUpOBaHUE TMPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MATE€pPUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpennojiaraeT HMCIOJb30BaHUE
rYMaHUTApHOTO TMOTEHIMala (U3NUECKON HAayKH, OCMBICIEHHUE CBSI3U PA3BUTHS
bu3uku ¢ pa3BuTHEM OOIIecTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMH U HKOJOTHUECKUMHU MPOOJIEMaMHU.

Hoess  npuxnaonou  uanpaséiennocmu. Kypc ¢Gu3UKH — Tpenmosaracet
3HaKOMCTBO C IIUPOKHM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKHX MPUIIOKEHUM
M3YUYEHHBIX TEOPUHN U 3aKOHOB.

Hoes oskonocuzayuu peanusyercsd TMOCPEACTBOM BBEACHHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBAIIEHHBIX 3KOJIOTUYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHUKU M TEXHOJOTHUW, a Takxke OOCYXIEHHUS
npo0JeM palMoHaIBHOTO NMPUPOIONOIB30BAHUS U HKOJOTMYECKO 0€30acHOCTH.

CTep>KHEBBIMH DJIEMEHTAMH Kypca (U3MKH Ha YpPOBHE CpEJHEro oOIero
oOpa3oBaHusl SABISIIOTCS (Pu3nueckue Teopuu (hopMHpoBaHHE MPECTABICHUM O
CTPYKTYp€ MOCTPOEHUsI (PU3NUECKON TEOPHUH, PO (PyHIaMEHTAJbHbIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TNPEACTABJICHUAX O TMPUPOJAE, TpaHUIax
OPUMEHUMOCTA TEOPUM, JJIi ONHCAHUS €CTECTBEHHO-HAYYHBIX SBICHUM U
MIPOIIECCOB).

CucTeMHO-/1eATEeIbHOCTHBIM MOAX0/A B Kypce (HU3UKU peanu3yercss Ipexie
BCEr0 3a CYET OpPraHU3alMU SKCIEPUMEHTAIBHOU JEATEIbHOCTH O0YYarolIMXCS.
Jnst  6azoBoro ypoBHS Kypca (HU3MKH — 3TO UCHOJIb30BAHHE CUCTEMBI
(GpOHTaNBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpaTopHBIX padoT,
KOTOpbIE B MporpamMme Mo (Qu3uke OObEAMHEHBI B OOIIMUNA CIMUCOK YYEHHYECKHUX
npakTUYecKux palboT. BeimeneHue B ykazaHHOM NepeuHe J1a00opaTOpHBIX paldoT,
OPOBOAUMBIX JJIi KOHTPOJSI M  OLEHKH, OCYHIECTBIISIETCS y4YaCTHUKaMU
0o0pa3oBaTeqpHOTO TpoIllecca HCXOAs U3 OCOOCHHOCTEW IUIAHWPOBAHUS U
ocHameHuss kabwHera ¢u3uku. I[lpum 3TOoM oOecreunBaeTCs OBIIAJICHHUE
00y4JaroImMUMHUCS YMEHUSMH TPOBOJIUTH KOCBEHHBIE H3MEPEHUs, HCCIEeIO0BaHUs
3aBUCHUMOCTEH (PU3MYECKUX BEIWYMH U TIOCTAaHOBKY OIBITOB IO TNPOBEPKE
NPEIJIOKEHHBIX TUIIOTES.

bonblioe BHUMaHUE YAENSETCS PEIICHUI0 PacYETHBIX U KaueCTBEHHBIX
3amay. [Ipu 3TOoM nmnst pacy€THBIX 3ajja4 NPUOPUTETOM SIBISIIOTCS 3a7a4Ml C SIBHO
3aJaHHOM (PU3UYECKOI MOJIEBIO, MO3BOJISIONIUE IPUMEHSATh U3yYEHHbBIE 3aKOHBI



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK U WHTETPpUPYS 3HAHUSI U3
pa3HbIX pazaesoB. [y KaueCTBEHHBIX 3a/1ay MPUOPHUTETOM SIBJSIIOTCS 3aJaHus Ha
00bsicCHEHHE TPOTEeKaHWsT (U3MUECKUX SIBICHHM U TPOIECCOB B OKpYyXKaromiei
XKU3HM, TpeOyromiue BbiOOpa (U3MYECKOW MOJAENu MJisi CUTyalluu MPaKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa.
B cootBerctBun ¢ TtpeboBanusiMu PIOC COO k wmarepuajibHO-
TEXHUYECKOMY oOecrnedeHn0 Yy4eOHOro rmpoiiecca ©0a30BbIi ypOBEHb Kypca
dbu3MKK Ha YPOBHE CpelHero ob1iero o0pa3oBaHus TODKEH U3y4aThesl B YCIOBUAX
IpeaMETHOr0 KaOuHeTa (U3WKU WM B YCJOBHUSX HHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAY4YHOTO IMKJa. B kaOuHeTe (QU3NKKH AOKHO OBITH
HeoOXxoauMoe JlabopaTopHOe OOOpYIOBAHME [Ji BBINOJIHEHUS YKa3aHHBIX B
nporpamMMme 1o (pu3NKe YYeHHIECKHX MPAKTUIECKUX padOT U JEMOHCTPAIMOHHOE
o0opynoBaHue.
JleMoHcTpaliuoHHOe 00OpyAOBaHUE (POPMUPYETCSI B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAIBHOW JOCTATOYHOCTU U  O0ECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme 1o (HU3MKe KIIOUEBBIX JIEMOHCTPAIMMA IS
UCCJICZIOBAHUSI  M3yYaeMbIX SBJICHHH W  TPOLECCOB, OMIHUPUYECKUX |
dbyHIaM eHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHU M.
JlaGoparopHoe oOopyaoBaHHWE JUISI YYEHHYECKHX TMPAKTUUYCCKUX pPadboT
dbopmupyeTcs B BUIE TEMATHYECKUX KOMILIEKTOB M OOECIEeYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOywaromuxcs. TemaThyeckue KOMILIEKTHI
JabopaTopHOTO O0OPYIOBaHUS JOJDKHBI OBITh TIOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJIL30BAHUM aHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEIILHBIX CUCTEM B BUE HU(MPOBBIX JIabOpaTOpHil.
OCHOBHBIMH LIEJISIMU U3Yy4eHUSI (PU3HUKHU B 00IIeM 00pa30BaHUU SIBJISIOTCS
e (opMupoBaHue wuHTEpeca W CTPEMJCHHS OOYy4alONIUXCS K HAyYHOMY
W3YUYCHHUIO TPHUPOJBI, PA3BUTHE WX HHTCIUICKTYAJIbHBIX W TBOPUYECKHX
CIIOCOOHOCTE;

e Ppa3BUTHE NPEJCTABJICHUN O HAYYHOM METOJIE MMO3HAHUsA U (popMUpOBaHUE
HCCJIEIOBATEIBCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM ;

e (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHHS] KaK pe3yibTaTa H3y4eHUS
OCHOB CTPOCHHUSI MaTepuu U PyHTaMEHTAIbHBIX 3aKOHOB (DH3UKH;

o (QopMupoBanne yMeHHH OOBSICHATH SBICHUS C HCIOJIB30BaHHEM
(bU3NUEeCKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHUE TPENCTABICHUN O poiu (DU3UKK AJS Pa3BUTUS JPYTUX

€CTeCTBEHHBIX HayK, TEXHUKHU W TEXHOJIOTHA.

JocTmxeHnue 3TuX Ieieil o0ecrneunBaeTCs pelieHueM CIenyIoNInX 3a1a4d B
npoliecce n3ydeHus Kypca Gu3uku Ha YpOBHE CpeTHEro 001Iero o0pa3oBaHus:



e TmpuobOpeTeHue CUCTEMBl  3HAHUU 00 10183110704 bu3uIeCcKux
3aKOHOMEPHOCTSAX, 3aKOHaXx, TEOPUsX, BKJTFOYast MEXaHHKY,
MOJIEKYJSIpHYIO (H3HKY, DJIEKTPOJWHAMHUKY, KBaHTOBYIO (H3UKY W
AJIIEMEHTHI acTpO(PU3UKU;

e (QopmMupOoBaHHE YMEHUW TMPUMEHATH TEOPETUUECKUE 3HAHUS s
0oObsiICHEHUs] (PU3NYECKUX SBICHUM B TPUPOJE W AN NPUHATUS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

e OCBOGHHME CIOCOOOB pEHICHUs pa3IUYHbIX 3aJady C SBHO 3aJaHHOU
¢bu3znyecko MoJenblo, 3a7ay, MOApa3yMEBAIOLUIUX CaMOCTOSITENIbHOE
co3fanue (pU3NYecKoil MoieNu, aJeKBaTHOM YCIOBUSIM 33/1a4H;

e TMOHMMaHUE (U3MYECKMX OCHOB U MPUHLHUIIOB JEUCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTHUYECKUX MPOLECCOB, UX BIUSHUSA HA OKPYkKAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAaMH CAMOCTOATEIBHOTO NJIAHUPOBAHUSA W IPOBEICHUS
(Gu3NYeCKUX SKCIIEPUMEHTOB, aHAIW3a M WHTEpHpeTauuu HHpopMaluu,
OTIpe/IeTICHUs] TOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTara;

e CO3/IaHHUE YCJOBHUW I Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU AEATEIBHOCTH.

Ha wusyuyenue ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpEIHEro oOIIero
oOpazoBanusi orBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeieNl0), B
11 xmacce — 68 yacoB (2 yaca B HE/ICIIO).

[lpennaraemplii B mporpamMme mo (U3UKE TMEpedYeHb JAOOPATOPHBIX H
NpaKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTEIb JAEJAaeT BBIOOP
NpOBEACHUS JIA0OPATOPHBIX PAbOT U OMNBITOB € Y4E€TOM HWHAWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIIuXCsl.



COIEPKAHUE OBYYEHUA
10 KJIACC

Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOTO NO3HAHUSA

®uszuka — Hayka o npupoje. HayuHeple METOIbl NO3HAHUSA OKPYKAOLIETO
mupa. Ponbp dkcnepuMeHTa MW TEOpHUM B IPOLECCE NO3HAHUS IPUPOIBL
DKCIIEPUMEHT B (PU3UKE.

MonenvpoBanue (GU3UYECKUX SIBJICHUN W TporieccoB. HaydHbie TUMOTE3HI.
duznueckue 3aKOHBl U TEOPUHU. ['paHUIIBI TPUMEHUMOCTU (UINYECKUX 3aKOHOB.
[IprHIMTI COOTBETCTBUS.

Ponp u mecro Qu3uku B (popMUpPOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI
MHpPA, B IPAKTUUECKOU JIESITEIBHOCTH JTIOJICH.

Jlemoncmpayuu

AHanoroBele U UHUPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JaTYUKHU.

Pasnen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBmkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JABHUKEHMUS.
Cucrtema orcuéra. TpaekTopus.

[lepemenienue, CKOpPOCTh (CpelHSAsI CKOPOCTh, MT'HOBEHHAasi CKOpPOCTh) U
YCKOPEHHE MAaTE€pUAIBHOM TOUYKHM, MX MPOEKUHH HA OCHU CHUCTEMBI KOOpJMUHAT.
CrnoxeHne nepeMeleHuid U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TMpsMOJIMHEHHOe nBMxkeHue. [paduku
3aBUCHUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHWs, IyTH U [EepEeMEUICHUs
MaTepHaIbHON TOYKH OT BPEMEHHU.

CBoOoHOE majieHHe. Y CKOpPEHHE CBOOOHOTO MaICHHUS.

KpuBonuueHoe  nBwkeHue. JIBWKEHHME  MaTEepUAIBHOM TOYKH 1O
OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. Y TJIOBasi CKOPOCTbh, JIMHEWHAS
ckopoctb. [lepron u yactora obpamienus. LleHTpocTpemuTensHOe yCKOPEHUE.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE TPUMEHEHUE: CIUAOMETP,
JBI)KEHUE CHAPSII0B, LIEMHbIE U PEMEHHBIE IEPEAAYH.

Jlemoncmpayuu

Mopenps cucreMbsl OTCUETA, WIIIOCTPALN] KWHEMAaTHUYECKUX XapaKTEPUCTUK
JBYKCHUS.

[IpeoOpazoBanue ABMKEHUMN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tagenne Teq B BO3IyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGmonenue naBmkeHusi Tena, OpOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.

H3mepenune yckopeHus: CBOOOHOTO MaeHUS.



HanpaBneHnue ckopocTH NpU IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomeol

N3yueHue HEPaBHOMEPHOTO JIBMXKEHUSI C IENbI0 ONpPEAECICHUS MTHOBEHHO U
CKOPOCTH.

HccnenoBanue COOTHOLIEHUST MEXKAY MYTSIMH, NPOUAECHHBIMH TEJIOM 3a
MOCJIEIOBATENIbHBIE PAaBHBIE IPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBUKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHO M HYIIIO.

N3yuenue ABMKEHUS IIapUKa B BI3KO W KUJIKOCTH.

N3ydenue NBUKEHUS Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaumn  orHocurenpHOocTH  lamunes.  llepBeii  3akoH  Hbrortona.
HMuepumanpHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnoszunuu cui. Bropoit 3akon HeroToHa
JUJIL MaTepUaabHOU TOUKU. Tperuit 3akoH HbroTOHA 111 MarepualibHBIX TOYEK.

3akoH BceMupHOTO Tsirotenusi. Cuna Ttskectu. IlepBas Kocmuueckas
CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunsl Tpenus (mokosi, ckolibkeHus!, kauenus). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIBKEHUSI U cujia TpeHus nokos. KoaddunueHt tpenus.
Cuna conpoTHBIICHHS TIPU IBMKEHUU TEJIA B )KUJIKOCTH HUIIH Ta3e.

[loctynaTtenbHOE U BpaliaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TENA.

MoMeHT cuibl OTHOCHTENIBHO OCH BpameHus. lliedo cuibl.  YcenoBus
paBHOBECHUS TBEPAOIO TEJA.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJIIUIHUKY,
JB>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue naepuum.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIIUX TEL.

Bropoii 3akoH HeroToHa.

N3mepeHnue cuiL.

CrnoxxeHue cul.

3aBUCHMOCTbH CHJIBI YIIPYTOCTH OT AehOpMaIlvu.

HeBecomocts. Bec Tena nmpu yCKOpEeHHOM NOABEME U aJICH UH.

CpaBHEHUE CUJI TPEHUS MOKOS, KAYEHUS U CKOJIbKEHHUS.

VYcnoBus paBHOBeCcUs TBEPIOro Tena. Buasl paBHOBECHS.

Yuenuueckuil sxcnepumenm, nabopamopusie pabomeol

N3yuyenue nBuKeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B IMPYKUHE U
PE3UHOBOM 00pasIie, OT ux aedopmaruu.



HccnenoBanue ycioBUM paBHOBECHS TBEPAOro Teja, HMEIOIIETO0 OCh
BpAILICHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc maTepualbHOM TOUKH (TeNa), CUCTEMbl MaTEpHUATbHBIX TOYEK.
NMnynbsC cuiabl U1 U3MEHEHHE HMIYJIbCA Tela. 3aKOH COXPAHEHHsI UMITYJIbCA.
PeakTuBHOE NBH)KEHUE.

PaGoTa cuiibl. MOIIHOCTD CHIIBL.

Kuneruueckass sHepruss MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOM IHEPTHUU.

[loTeHumManbpHas DHEPTUSL. [loreHunanbHas SHEPIruUs YIPyTo
nedhopMmupoBaHHoi  mpyxkuHbl.  [loTeHnuanpbHas  HSHEprUss Tena  BOJU3U
NOBEPXHOCTH 3EMJIH.

[loTeHnManbHble U HEMOTEHIIMATLHbBIC CHUJIBL. Cesi3b  paboOTHI
HEMOTEHIIMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHUYECKON JHEPTUU CHUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXAaHUY €CKOI Y HEPIUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYEeCKHnEe YCTPOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS! UMIYJIbCA.

PeakruBHOE nBUXKEHUE.

[lepexo MOTEHUMATBHO M SHEPTUN B KHUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomeol

N3yyenue abCOMIOTHO HEYIPYTOro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKOW IHEpruu
T€Ja Ha PUMEPE PACTIKEHUST PE3UHOBOTO KI'yTa.

Pasnen 3. MoJgekyasipHasi pu3uka ¥ TepMOAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABUKEHUS U
B3aMOJCUCTBHUSl YACTHUI[ BemecTBa. MoJenu CTpOECHHUs Ta30B, XKUJIKOCTEH U
TBEPJIBIX TEJI M O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojieneld. Macca u
pa3mepsnl Mosekyl. KonnuectBo BemectBa. [locrosnnas ABoraapo.

TennmoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.

Monens  uwpeanmpHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETHYECKON TEOpUM HJealbHOro raza. AOCOJIOTHas TeMmieparypa Kak Mepa
CpeaHe KMHETHMYECKOW HHEepPrud TEeIJIOBOTO MABWXEHHMS uacTtull raza. lllkana



teMmneparyp Kenbsuna. ['a3oBble 3akoHbl. YpaBHeHne Menaeneesa—KianelpoHa.
3akon JlanpToHa. M3ompoluecchl B UA€aJIbHOM ra3e ¢ MNOCTOSIHHBIM KOJMYE€CTBOM
BemecTBa. ['paduueckoe mpencraBieHUE H3O0MPOIIECCOB: HM30TEpMa, HU30XO0Pa,
n3o0apa.

TexHuyeckue yCTpOHCTBA M NPAKTUUYECKOE NPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITH, JTOKa3bIBAIOIINE JTUCKPETHOE CTPOCHHME BeliecTBa, (ororpaduu
MOJIEKYJT OPTAHUYECKUX COEAUHEHU .

Omnpitel 0 qudy3un KUIKOCTEH U ra3oB.

Moiens 6pOyHOBCKOTO JIBUKEHHSI.

Mopens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIHE CYILlECTBOBaHHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJCUCTBUS.

Moaenb, WIDTIOCTpUP yIOLIas IPUPOY JaBICHUS Ia3a HA CTEHKU COCYa.

OneIThl, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSHUS MA€aJbHOTO Trasa,
M30TPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchl BO3/yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY TapaMeTpaMU COCTOSIHUS Pa3p €KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepmoauHamuyeckass cucreMa. BHYTpeHHsS 3HEPIUs TEPMOIMHAMUYECKOU
CUCTEMBI U Cc1ocoObl €€ m3MeHeHus. KoimdyecTBo TemioTsl U paboTta. BHyTpeHHss
HEprus  OJAHOATOMHOTO  WJA€albHOro  Trasa. Buner  Temonepenaum:
TEIIONPOBOHOCTb, KOHBEKIIMS, U3JIyUYEHHE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KosmuecTBo TEmIOTHI IIpU TEMIONEpeaye.

[lonsitue o0 ammabatHoM mporecce. [lepBwIii 3aKOH TEPMOIUHAMHUKH.
[Ipumenenune mnepBOrO 3aKOHA TEPMOJMHAMHUKH K u3ompoleccaM. ['paduueckas
UHTEepIpeTanust paboThl raza.

Bropoii 3akon TepMmoguHaMukn. HeoOpaTuMoCTh MPOIECCOB B IPHUPO/IE.

TermnoBple  MamwuHbl.  [IpuHUOMOBL  OEWCTBUS — TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanuss SHEPTUH B TEMJIOBBIX MamuHax. KoadduimeHt monae3Horo
nerictBusa TeruioBor MammHbL [lukn KapHo m ero ko3¢ duIMeHT MOIE3HOTO
JNEUCTBHSI. DKOJOTUUECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue yCTpPOIICTBA W MPaKTUYECKOE NPUMEHEHHE: JBUraTellb
BHYTPEHHEI0 CropaHusi, ObITOBOW XOJIOJUIILHUK, KOHIUILIUOHED.

Jlemoncmpayuu



M3MeHeHre BHYTpEHHEH HSHEPTUM Teja NPU COBEPIICHHH pabOThI: BBLIET
npoOKu W3 OYTBUIKM TIOJ JEWCTBHUEM CXKATOTO BO3/1yXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUACOIEMOHCTpAIIHSA).

M3MeHeHre BHYTpEeHHEH sHepruu (TeMIeparyphl) Telia Mpu Terionepeaaye.

OneiIT 1m0 anuabaTHOMY paCIIUPEHUI0 BO3Jyxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Moaenu napoBoil TypOHHBI, IBUTaTesl BHYTPEHHETO CrOpPaHUsl, pEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne yieapHOU TEIMIOEMKOCTH.

Tema 3. Acpecammusvie cocmosanusn eewjecmea. Pazoevie nepexooni

[TapooOpa3zoBanue u koHaeHcanus. Vcmapenue u kumnenue. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXHOCTH BO3Ayxa. HacwlleHHbIM mnap. YaenbHas TemnjaoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JaBJICHUSI.

TBépnoe teno. Kpucrannuueckue u amopdHbie Tela. AHU30TPOIHUS CBOUCTB
kpuctayuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuaibl. llnaBieHune wu
KpUCTaJIM3auus. ¥ aelnbHas Tenjora miasieHus. Cyoaumanus.

VYpaBHeHue TeII0OBOro OaaHca.

TexHudyeckue yCTpoWCTBA W NPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHA MOJYUYEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCHILLIEHHBIX MTAPOB.

Kunenue npu NnOHMKEHHOM JIaBJICHUU.

CriocoObl U3MEpPeHUs BIIaXKHOCTH.

Habmronenue HarpeBaHusl U IJIaBJIEHHS KPUCTAJIIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

H3mepeHre OTHOCUTENbHO M BIAKHOCTHU BO3AYyXa.

Pa3nen 4. DaekTpoauHaMuKka

Tema 1. dnekmpocmamuxa

OnexkTpu3zanus Tel. OJEKTpU4Yeckui 3apsa. [IBa Buaa dIEKTpUUYECKUX
3apsiioB. IIpOBOOHUKHM, NHMAJIEKTPUKH M TMOJYNPOBOJHHUKH. 3aKOH COXpaHEHUs
AJIEKTPUUECKOTO 3apsija.

B3aumoperlicteue 3apsanoB. 3akoH Kynona. ToueuHblil 2I€KTpUUECKUI 3apsi/I.
Onektpudyeckoe mnoJse. Hanpsok€HHOCTh  AnekTpudeckoro mnonis. [lpuHnoun
CYNEpIO3UIUU IEKTPUUECKUX TMOJIeH. JIMHUK HanpsKEHHOCTU 3JIEKTPUUYECKOTO
OJISL.



Pabora cunm  anekrpocrarmueckoro  mois.  [lotenmuman.  PasHocTh
noTeHIManoB. [IpoBOJHUKM U AUPIEKTPUKH B IJIEKTPOCTATUYECKOM IIOJIE.
JvpnekTpudeckasi IpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHieHcaTop. DNEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

TexHHUYECKHuEe YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: HIEKTPOCKOIL,
IEKTPOMETP, OJJIEKTPOCTATUUECKasi 3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMMPOBAIBHBIN anmnapar, CTPYHHbI PUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ MPUHLIKAIL JAECUCTBUS DJIIEKTPOMETPA.

B3auMonencrsrue HadJIeKTPU30BaHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJl.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIEKTPOCTATHUECKAS 3AIINTA.

JIMBAEKTPUKH B AJEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCAaTopa OT IUIOMIaAH
IJIACTUH, PACCTOSHUSA MEXKY HUMH U IU3JIEKTPUY €CKOM MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJeHcaTopa.

Yuenuueckuui sxcnepumenm, nabopamoptule pabomeol

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstil 31exkmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPHUUYECKOTO TOKA.
Hctounuku Toka. Cuna Toka. [locTOsSHHBIN TOK.

Hanpsixenue. 3akon Oma 111 yd4acTka UEIH.

DJEKTPUYECKOE COMPOTHUBJICHUE. YJIENBHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, NapAIUICIbHOE, CMENIAHHOE COEAUHEHHUE MPOBOHUKOB.

Pabotra onexkTpuyeckoro Toka. 3akoH Jlxoymsa—Jlenma.  MomrHOCTh
AJIEKTPUUECKOTO TOKA.

DNEeKTPOABIKYIIAsI CUJIa U BHYTPEHHEE CONPOTHUBJICHUE HCTOYHHUKA TOKA.
3akon OMa JiJ1s TOJTHO M (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbikaHue.

DNEKTPOHHAs] ~ MPOBOAUMOCTh  TBEPIABIX  METAIOB.  3aBUCHUMOCTH
COTNIPOTHUBIICHUS] METAJIOB OT TeMIiepatrypbl. CBEpXMPOBOAUMOCTb.

DNEKTpUIECKUM TOK B Bakyyme. CBOMCTBA 2JIEKTPOHHBIX MYYKOB.

[TonynpoBogHUKH. CoOcTBeHHas u pUMecHas MIPOBOJIUMOCTb
noJrynpoBOAHUKOB. CBoMCTBa p—N-nepexoa. [lomynpoBoIHUKOBBIE MPUOOPHI.

DNEeKTpUYECKU TOK B  pacTBOpax M  paciulaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS] JUCCOLMAIHS. DIEKTPOJIH3.

DNEKTpUYECKU TOK B ra3zax. CaMOCTOSITEJIbHBIM M HECAMOCTOSITEJIbHBIN
pazpsan. Monnus. [lma3zma.



TexHuuecKkue yCTpoWCTBA M NPAKTHUYECKOE TPUMEHEHHUE: amIIepMETp,
BOJIBTMETP, PEOCTaT, HUCTOYHUKUM TOKA, BJIEKTPOHArpeBareiibHble NPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN JTHOJI,
TEPMUCTOPBI U GOTOPE3UCTOPHI, NOJTYIIPOBOJHUKOBBINA JUO, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HalpsKEHHUS.

3aBUCHUMOCTh COIPOTHUBJICHUS LMJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAJH MTONIEPEYHOTO CEYEHUS U MaTep aa.

CMelraHHO€ COEeJUHEHNE TIPOBOTHHUKOB.

[IpamMoe wm3MepeHue HNEKTpOABMKYIIEW cuiabl. KopoTkoe 3aMblKaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTbH COITPOTHUBJIEHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpOBOAMMOCTB DIEKTPOJIUTOB.

HckpoBou paspsaa ¥ IPpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3ydyeHune cMenIaHHOTO COEIMHEHMSI PE3UCTOPOB.

N3MepeHne 2J€KTPOABMKYILEH CHIBI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONIPOTHBIICHHUS.

Hab6monenue snexTposmsa.

Me:xnpeameTHsie CBA3U

N3yuenne kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢
y4ETOM COJAEPKATENBbHBIX MEXKIPEIMETHBIX CBS3€Ml C KypcaMM MaTeMaTHKH,
OMOJIOTUH, XUMUHU, TeoTpad U U TEXHOJIOTHH.

Mesicnpeomemmuvie nonamusi, CBA3aHHbIE C HW3YYEHHUEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHHE, HAy4dHbIM (PaKT, TMIOTE3a, (PU3HYECKas BEJIWYMHA, 3aKOH,
TEOpHsl, HAOJIFOIEHNE, IKCIIEPUMEHT, MOIEINPOBAHHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHWe CHUCTEMbl YpaBHEHMH, JMHEHHas (QyHKIuS,
napabousia, runepbona, ux rpauKd U CBOWCTBA, TPUTOHOMETpUUYECKUE (YHKIINH:
CHUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPHI U UX NIPOEKIMU HAa OCU KOOPAUHAT, CIIOKEHHUE BEKTOPOB.

Buonozus: mexanudeckoe ABWKEHHE B KMBOM mpupone, 1uddysus, ocMmoc,
TEIIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEILUIONEPEIaul, TEIUIOBOE PABHOBECHUE),
JNEKTPUYECKHE SABJICHHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPJIBIX TeEJ, XUAKOCTEH U
ra3oB, 3JEKTPUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJUTHYECKAs JUCCOLMALIMS,
raJibBaHHKa.

l'eoepacghus: BNaxXHOCTH BO3yXa, BETPHI, OapOMETp, TEPMOMETP.



Texnonoeusa: npeoOpa3oBaHUE NBIKEHUH C UCIOJB30BAaHUEM MEXaHHU3MOB,
y4€T TpPEHUS B TEXHHUKE, MOJIIMITHUKH, HCIOJIb30BAHUE 3aKOHa COXpPaHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOJAOMET W Jpyrue), ABUTATE]Ib BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOI XOJOAWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
MOJYYE€HHsSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE HAaHOMAaTepuasiaoB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYEeCKash 3alluTa, 3a3€MJIEHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTpYWHBIN MPUHTEDP, AJIEKTPOHATPEBATEIbHBIE puOopHI,
AJEKTPOOCBETUTEbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Pasnea 4. DjaexkTpoauHaMuKa

Tema 3. Maznummnoe noye. INeKmpoOMacHUMHAA UHOYKYUA

[IoctossHHBIE ~ MarHuThl.  B3auMoaelWCTBME  IIOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnoJie. Bekrtop wmarHutHOM wuHAYKUMU. [lpuHUIMD Cynepno3uuuu
MAarHuTHBIX TOJIeH. JIMHUM MarHUTHOW WHAYKUWHU. KapTuHa JMHWN MarHUTHO U
VHIYKIHUH 0JI1 TOCTOSHHBIX MAarHUTOB.

MaruutHoe 10J€ NPOBOJHMKA C TOKOM. KapTuHa JWMHHUN HWHOYKIUH
MAarHUTHOTO MOJIi JJIMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOIO KOJIBIIEBOTO
MPOBOJHUKA, KaTYIIKU C TOKOM. OnbIT Opcrena. BzaumoaencTBre NpOBOTHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuuna JlopeHnia, €€ MOayJIb M HarpaBjieHue. JBMKeHNE 3apsyKeHHON YaCTUIIbI
B OJIHOPOJIHOM MarHUTHOM noJie. Paborta cuiel JIopeHniia.

SlBneHue SIEKTpOMAarHUTHOM WHAYKOUM. [loTOK BekTOpa MAarHUTHOU
WHIYKIUU. OJIGKTPOABIKYIIAST CUJIa HHIAYKUUU. 3aKOH DJIEKTPOMArHUTHO I
nHnykuu Dapages.

BuxpeBoe »sieKTpHUECKOE TMOJie. ODJEKTPOABWXKYINAsg CHJIa HWHIYKIUU B
MIPOBOJIHUKE, ABWKYILEMCS MOCTYNATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHAyKTUBHOCTh.  SIBJICHME CAMOUHIYKIMH. OJEKTPOABIXKYyIIas CHUJa
CaMOUH/ YKIHH.

DHeprusi MarHUTHOTO TOJISi KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE
MAarHHUThl, JJIEKTPOMArHUTHI, SJIEKTPOJABUraTENIb, YCKOPUTEIU >JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.



JIMHUY MHIYKIIMYA MarHUTHOTO MO JIS.

B3anmopencTeue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amrnepa.

JevictBue cuiibl JIopeHia Ha HOHBI AIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOM MHIYKIIUU.

[TpaBuiio Jlenna.

3aBHCHUMOCTbH JJIEKTPOABIKYILEW CUJIbBI MHAYKIIUU OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomeol

N3ydenue MarauTHOTO MOJIS KATYIIKHA C TOKOM.

HccnenoBanue 1ecTBUS TOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM MHAYKIIUH.

Pa3nea S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUMmMHbLE KOJICOAHUA

KonebatenbHast  cuctema. CBOOOJHBIE  MEXaHHWYECKHE  KOJIeOaHUsI.
["apmonunyeckue konebOanusi. Ilepmona, vactora, ammmryaa u (asza xomeOaHMil.
[IpyxuHHBIN MasTHUK. MareMaTU4eCKUl MasATHHUK. YPaBHEHUE TapMOHUYECKHUX
konebanuii. [IpeBparnienue SHEPTUU TPU TAPMOHUUECKUX KOJTCOAHUSIX.

KonebGatenbHpiil koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUS B
ujea’lbHOM KOJeOaTeabHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU W
AJEKTPOMAarHUTHbIMU KosneOanusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHs
SHEPTHH B UICATBHOM KOJICOATEIBbHOM KOHTYDE.

[IpencraBienue o 3aTyXawIuX KojeOaHusiX. BeIHY X AeHHBIE MEXaHUUECKHUE
koneOanus. Pesonanc. BolHy X IeHHbIE 2JIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepemennbi  TOK. CHHYCOMAAIBHBIM TMEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JEUCTBYIOIIEE 3HAYEHHWE CHUJIBI TOKA U
HaIPSKEHUS.

Tpanchopmatop. IlpousBoactBo, nepenada u NOTpedIEHUE AIEKTPUUECKO M
SHEPTUU. DKOJOTUYECKUE PUCKU MPU NPOU3BOACTBE 3JeKTposHepruu. KynbTypa
VCIIOJIb30BaHUS DJIEKTPOIHEPTUM B MIOBCEAHEBHOW KU3HU.

TexHHUYEeCKne YCTPOWCTBA W MPAKTHUYECKOE MNPUMEHEHUE: JJIEKTPHUYECKUU
3BOHOK, T'€HEPATOp MEPEMEHHOTO TOKA, JUHUH JICKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojaeOaTeabHOM CUCTEMBbl (MPYXUHHBIA WU
MaTeMaTuy ecKUil MasTHUK).

Hab6monenue 3aTyxaromux KojJeOaHuu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHI.

Hab6nronenue pe3onanca.



CB00OIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIJTBI TOKA U HAMPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIeOaH Ui,

Pe3onanc mpu mocneaoBaTEIbHOM COCAMHEHUU PE3UCTOpA, KaTYIIKH
WHAYKTUBHOCTH U KOH/IEHCATOPa.

Monenb TUHUU 3JIEKTpOTIEpeaaun.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPHOJIa MalIbIX KOJieOaHUI Tpy3a HA HUTHU OT
JUTMHBI HUTH U MacChI Tpy3a.

HccnegoBaHue TmepeMEHHOr0 TOKa B LEeNUM U3  MOCJEA0BATENIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, YCIIOBUSA pactpocTpaneHus. llepuoa. CkopocThb
pacmpocTpaHeHuss W JUiMHA BOJHBL [lomepeuHblie W MPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHMUECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMKkoCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DJeKTPOMAarHUTHbBIE BOJIHBL. Y CJIOBHSI U3yYEHHs 3JIEKTPOMArHUTHBIX BOJH.
Bzaumuast opuenTanust BektopoB E, B, V B anekrpomarautHo#t BoiHe. CBOWCTBA
AJIEKTPOMAarHUTHBIX BOJIH: OTpa)XKEHUE, NpeIoMIICHUE, Tospu3alys, Tudpaxims,
untepdepennys. CKOpOCTh 3JEKTPOMATHUTHBIX BOJIH.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. [[pUMeHeHHE 3JIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paANOCBA3H U TEIEBUAEHHUS. Pagnonokamus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYIKAIOLIEH CPeIbI.

TexHuueckue YCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBI, YJIbTPa3BYKOBasi JHArHOCTUKA B TEXHUKE WU MEIULMHE, pajap,
panuonpuEéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OGpasoBaHue U pacpoOCTPaHEHHE TIOTIEPEUHBIX U MPOI0IbHBIX BOJIH.

KoneOmomeecs: Teo Kak UCTOUYHUK 3BYKa.

Habmonenue oTpaxkeHus: U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepeniium u Audpakimu MeXaHHIeCKHUX BOJTH.

3BYKOBOM pE30HAHC.

HaGmionenue cBA3W TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYAOU H
YaCTOTOM KOJIeO aHHi.

HccnenoBanue  CBOMCTB ~ JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpaXKeHHE,
nperoMIIeHHe, oJisipu3aus, Tudpakiius, UHTephepeHIus.

Tema 3. Onmuxa



['eomerpuueckas ontuka. [IpsMoIMHENWHOE pPACIpPOCTPAHEHHE CBETa B
OJHOpOIHOM cpene. JIyu cBera. ToueuHbIl HCTOYHUK CBETA.

OTtpaxxkenue cera. 3aKOoHBI OTpaxkeHHs cBera. [loctpoeHue n3o0pakeHuil B
IUIOCKOM 3€pKalle.

[Ipenomienue cBera. 3aKOHBI PEJIOMIICHHS CBeTa. AOCOJIOTHBIN MOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. llpenenpHbld yroa MNOJHOTO
BHYTPEHHETO OTPaKCHUS.

Hucnepcus ceta. CinoxHbliA cocTaB 6eroro ceera. LIper.

CobOuparouue u pacceuBarolmue JuH3bL. ToHkag JuH3a. DOKycHOeE
paccTosiHMEe M ONTHUYecKas cuia TOHKOW JmH3bL [locTpoeHune wu3oOpaxeHuid B
cobupammux U paccermBaromux JuH3ax. GopMyna TOHKON JTUH3BL. YBeIUYEHHUE,
JTaBa€MOE JIMH30 1.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTUKHU.

BonnoBass onrtuka. Wutrepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HMHTEp(EPEHIIMOHHO I
KapTUHE OT ABYX CUH(A3HbIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakuus cera. [AudpakuvonHas pemeérka. YciaoBue HaOIOJIEHUsS
[JIaBHBIX ~MAaKCUMyMOB TIpU TMAJI€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKITUOHHYIO PEIIETKY.

[longpusanus ceera.

TexHuueckue yCTpOHWCTBA M TMPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
dboToanmapaT, NPOCKIMOHHBIN ammapar, MHUKPOCKOI, TEJECKON, BOJOKOHHAs
ONTHKA, TU(PPAKINOHHAS PEIIETKA, TIOJISTPOUI.

Jlemoncmpayuu

[IpsMonMHENHOE pPAcCHpOCTPAHEHHUE, OTPAXEHUE W NPEJOMIICHHE CBETA.
Onruueckue mpudOPHI.

[TostHOE BHYTpEHHEE OTpakeHue. Moaennp CBETOBO1a.

HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.

Moaenu MUKpOCKOTIa, TENECKOTIA.

Hab6monenue natepdepeHIum cBera.

Hab6monenue nudpakuuu cera.

Habronenue nucnepcun cBera.

[lonydenue ciekTpa ¢ MOMOUIBIO IPU3MBIL.

[lonydyeHue criekTpa ¢ TOMOIIBIO AUPPAKIIMOHHON PEIIETKH.

HaGmonenue nonsipusanuu cBera.

Yuenuueckuil sxcnepumenm, nabopamopusie pabomeol

M3mepenne nokasaresst NpeIOMIICHHs CTEKIIA.

HccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.

Habnronenue nucnepcun cBera.



Pa3nes 6. OcHOBBI cCIeIUAJIBHOM TEOPHUH OTHOCUTEJIBHOCTH

['panunbl PUMEHUMOCTH  KJIACCHYECKOM  MEXaHUKH. [MocrynaTsr
CHEIMATBLHON TEOPUU OTHOCUTEJIBHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIUII OTHOCUTEIBHOCTU DUHIITEWHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU M COKpallEHUE
JUTUHBIL.

DHEPrus U UMITYJIbC PEISITUBUCTCKO M YACTHUILBI.

CBsi3b MaccChl C YHEPTUEN U UMITYIbCOM PENSITUBUCTCKOM YaCTUIBL. DHEPIrUs
MOKOS.

Pasnen 7. KBanroBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPTHSA
¥ UMITYJIBC (OTOHA.

OtkpoiTue u uccienopanue Gorosdpdexra. Onwirel A. I'. CtoneroBa. 3aKkoHbI
doTorddexra. YpaBuenue OitHmTeliHa mia dhororddexra. «KpacHas rpanuiia
dborospdekra.

JaBnenue cBera. OmbiTel 11. H. JIeGenena.

XUMHUUECKOE AEWCTBUE CBETA.

TexHHuecKkne YCTpOWCTBA M TMPAKTUIECKOE NPHUMEHEHHE: (DOTOIIEMEHT,
dboToaTUUK, COJIHEUHas OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

®oTtoard ekt Ha yCTaHOBKE C IMHKOBOM TJIaCTUHOU.

Hccnenoranue 3akoHOB BHEIIHETO (hoTodddexra.

Ceeronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnbiTel Pesepdopnia mo paccessHHIO o -4acTHII.
[Imanerapnas mopxens aroma. llocrynarel bopa. M3mydeHue u moriomieHue
(GOTOHOB mpHU Mepexoje aroMa C OJHOTO YPOBHSA JHEPruvM Ha Apyrou. Buasl
crekTpoB. CHEKTp ypOBHEN IHEPTUHA aTOMA BOJAOPO/A.

BousHoBbIe cBolicTBa yactull. Bonnsbl ne bpoiua. KoprnyckynsapHO-BOJIHOBOM
yaJIi3M.

CroHTaHHOE U BBIHYXJEHHOE U3JIyYEHUE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEKTPOCKOM), Jla3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenue AIUHBI BOJHBI JIa3epa.

HabroneHue nuHeuaTsiX CIEKTPOB M3ITyYSHHUS.



Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomeol

Habronenue nuHeiuaToro cnexkTpa.

Tema 3. Amomnoe aopo

DKCNEPUMEHTHI, JIOKa3bIBAIOIIUE CJIOKHOCTh CTpOeHUs saapa. OTKpwiTHE
panuoaktuBHOCTH.  OmnbiTel  Peseppopaa 1no  ompeaeneHuto  cocTaBa
panuoakTMBHOTO wu3iaydeHus. CBoiicTBa anb(da-, Oera-, ramMma-u3Iy4yeHUs.
Binusinue paioakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpbITHE TIpoTOHA W HeuTpoHa. HyxknonnHas mopens siapa [eiizenOepra—
HNBaHeHnko. 3apsaa sapa. MaccoBoe uuciio saapa. M3oTormsl.

Anbda-pacnan. DIEKTpOHHBIA M TMO3UTPOHHBIM Oera-pacnaa. ['amma-
U3Jy4eHHe. 3aKOH PaIMOAKTUBHOTO pacnaja.

DHeprus cBsI3U HYKIOHOB B siape. SnepHbie cuibl. Jledekt Macchl sapa.

SnepHpie peakunu. JleneHue u CUHTES SIAEp.

SAnepubiit peakrop. TepmosaepHbiii cuHTe3. IIpoOiieMbl M TEPCHEKTHUB bI
AEPHOM PHEPTETUKU. IKOJIOTHUECKHE ACTIEKTHI SIIEPHON SHEPTETUKHU.

DOnemeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.

MeTtoabl HaOIIOICHUS U PETUCTPAITUH 3JIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHBIC B3aUMOJEHCTBYSI. EMMHCTBO (hU3NYECKON KapTHHBI MUpA.

TexHudyeckue ycTpONCTBA M MPAKTUYECKOE MPHUMEHEHHE: TO3UMETP, KaMmepa
Buinbcona, snepHbiit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CY€TYMK MOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB yacTuil (1Mo roToBbIM GoTorpadusim).

Pasnen 8. DjieMeHTBI ACTPOHOMUM U ACTPO(PU3UKHU

Oranbl pa3BUTHUs acTpoHOMHUH. [IprKiIagHOe U MUPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMMUHU.

Bun 3B&3mHoro HeOGa. Co3Besnus, sSpKUE 3BE3NBI, TJIAHETHI, WX BUIAUMOE
JBI>KEHUE.

ConHeuHas cucrema.

Connue. CosiHeuHass akTMBHOCTh. Mcrounuk sHepruu CosHIIAa U 3BE3.
3BE3bl, MX OCHOBHBIE XapaKTEpUCTUKH. JlnarpamMma «CHEKTpajbHbIA Klacc —
CBETHUMOCTb». 3BE3/bl TJIABHOW NOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JJIsl 3BE3J TJABHOM IMOCJEI0BATEIbHOCTU. BHyTpeHHEE CTpOEHHE
3B&311. CoBpEeMEHHbIE MPEJICTABJIEHUS O MPOUCXOXKAEeHUHU U 3Botonuu CoJsHLa U
3BE311. DTalbl )KU3HU 3BE3I.



Mneunsnii Ilyte — Hama [Manmaktuka. Ilonoxenune u nBwxkenue ConHua B
['amakTuke. Tunel ramakTuk. PaguoranakTuku U KkBasapbl. UEpHBbIE ABIPHI B s1pax
rajakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006ma. Pas0oeranue raiakTuk.
Teopust bonbuioro B3peiBa. PeMKTOBOE U3TyYEHHUE.

Macmitabnast ctpykTypa Beenennoit. Meraranaktuka.

Hepewménnpie npoOaemMbl aCTpOHOMHUHU.

Vuenuueckue nabnooenus

HabGmroneHuss HEBOOPYKEHHBIM TJIa30M C UCIHOJb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUM N1 ONpeieNeHUs MOJI0KEeHUsI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO
J1aTy: OCHOBHBIE cO3Be31Msi CEBEPHOro MOJIyIIapus U SIPKUE 3BE3/IBL.

Hab6mronenus B reneckon JIynsl, maner, Mneanoro [lyTu.

O6o0manee NOBTOPEeHUE

Pomp ¢u3ukm u acTpOHOMHM B DJKOHOMHYECKOM, TEXHOJIOTHYECKOMH,
COIMATLHOM U 3TUYECKOU cdepax NesITEIbHOCTH YelIOBEKa, POJb U MECTO (hHU3UKHU
U aCTPOHOMUU B COBPEMEHHOM Hay4YHOW KapTHHE MUpPA, POJib GU3UUECKON TCOPUHU
B (opmupoBaHMM TMpeACTaBICHUN O (U3UYECKON KapTHHE MUpa, MECTO
dbu3nueckoil KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NPEACTaBJICHUN O MPUPO/IE.

Me:xnpeameTHsbie CBA3U

N3yuyenue kypca gusuku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBisieTcs: ¢
y4€TOM COJIEpKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OWOJIOTUH, XUMHH, TeoTpad U U TEXHOJOTHH.

Mesicnpeomemmuvie nonamusi, CBA3aHHbIE C W3YYEHHUEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBJICHUE, HAy4YHbIH (pakt, rumoresa, (puznueckas BeIUYMHA, 3aKOH,
Teopusi, HAOJIIOAEHUE, IKCIIEPUMEHT, MOACIIMPOBAHHUE, MOIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl YpaBHEHUI, TPUTOHOMETPUUYECKUE
GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPHUTO HOMETPUYECKOE
TOXJIECTBO, BEKTOPHl M MX MPOEKIIMU HA OCHU KOOPAMHAT, CJIOKEHHE BEKTOPOB,
NPOU3BOJHBIE 3JIEMEHTAPHBIX (DPYHKLIMM, TpU3HAKK NOAO0OUS TPEYTrOJbHUKOB,
ompeieNieHU e MIOMAAN MIIOCKUX Gpuryp u oobéma Te.

buonocus: snextpuueckue SBJICHUS B JKUBOM NpUpOLE, KojeOaTenbHbIE
JBUKEHUSI B dKMBOW MPHUPOJE, ONTUUECKUE SIBIIEHUS B )KMUBOW MPUPOJIE, NEUCTBUE
paanualuy Ha )KUBBIE OPTAHU3ZMBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
T€1, MEXaHW3Mbl O0O0pa30BaHUs KPUCTAJUIMUECKOM pPEIIETKH, CIEeKTpajlbHbIN
aHaJM3.

l'eoepaghusi:  MarHUTHBIE TOJIOCA 3€MJM, 3aJ€XH MAarHUTHBIX pYII,
dboToChEMKA 3eMHO I TTIOBEPXHOCTH, TIPEICKA3aHUE 3EMIICTPSICEHUH.



Texnonoeus: JNHWHUM DIIEKTpoOIEpenad, TIE€HEpaTop IIEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTENb, WHAYKIIMOHHAS IIe4b, pajnap, pPagHuONpPUEMHHUK, TEIEBU30D,
anteHHa, tenepon, CBY-medb, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA NPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro mnpenmera «®duszuka» Ha ypoBHE cpeaHero oOIIero
oOpazoBanusi (0a30BbIil YPOBEHb) JOIKHO OOECHEYUTHh JTOCTUKEHUE CJICIYIOMIUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE PE3yabTaThl OCBOCHHS Y4eOHOTO npenmera «Du3nuka» JOKHBI
OTpaXaTb TOTOBHOCTh M CIOCOOHOCTH OOYYAIONIIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPUEHTAIM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHWH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTSM POCCUICKOTO OOIIEeCTBa, pacHIUpPEHUE >KU3HEHHOTO
OIIBITA U OIBITA ACATEIBHOCTH B IMPOLECCE PeAIU3alMi OCHOBHBIX HAIIPaBJICHUU
BOCIIMTATEJILHOW JIESITEIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaIaHCKOr0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH IPAKAAHCKON MO3UIIMU 00yUarONIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIICKOT0 00111eCTBa;

OPUHATHE  TPAAUIUOHHBIX  OOIIEUENIOBEUYECKUX T'YMAaHHCTHUYECKUX U
JEMOKPaTUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4acTBOBaTh B CAaMOYTPaBIEHUN B 00pa30BaTeIbHON OpraHU3alny;

YMEHHE B3aUMOJIENCTBOBATH C COLIMAILHBIMU UHCTUTYTaMU B COOTBETCTBUH C
uX QyHKUUSIMU U HA3HAYCHHUEM ;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM AEATEINBHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUHCKOU TpaXJIaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOLICHHE K TOCYAApPCTBEHHBIM CHUMBOJIaM, JOCTHXKEHUAM
pOCCUICKHUX YUEHBIX B 00JaCTH GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUUECKOTO TIOBEICHHUS ;

CHOCOOHOCTh OIICHUBATh CUTYAallMI0 U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTUPYSACh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YMHCIIE B
JESITEIILHOCTH Y4EHOTO;

OCO3HaHUE JIMYHOTO BKJa/la B MOCTPOCHUE YCTOMYMBOIO OYyIYILETO;

4) 3¢TeTHYECKOTO BOCTIMTAHUS:

ACTETUYECKOE OTHOIIIEHNUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3nuecKon Hayke;



5) Tpya0BOro BOCIIUTAHHUS:

UHTEpEeC K pa3JMdHbIM chepam TpodecCUOHATBHON ACSATENBHOCTH, B TOM
YuClie CBA3aHHBIM C PU3UKON U TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynymuiei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U CaMOOOpa30BaHUIO B 00IaCTH
(GbU3MKY HA IPOTXKEHUU BCEH KU3HMU;

6) IKOJIOrHYeCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOM KYyJIBTYpPhl, OCO3HAHUE TJIOOAIBHOTO
XapakTepa YKOJOTHIECKUX MPOoOJIeM;

IUTAHUPOBAHUE Y OCYIIECTBIECHUE ICUCTBUM B OKP Y’KAIOIIEN CPENEC HA OCHOBE
3HAaHUA LEJEU YCTOUYMBOTO PA3BUTHS YE€JIOBEYECTBA;

pacuIMpeHue OmbITa JEATEIBHOCTH 3KOJOTMYECKOW HaNpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 10 (pu3uke;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs GU3NIECKON HAYKH;

OCO3HAaHUE UEHHOCTH HAYYHOW JE€ATEIbHOCTH, TOTOBHOCTh B TMIPOIECCE
u3ydeHus:  (QU3NKU  OCYIIECTBJISAITH  MPOCKTHYIHDO U HCCIEIOBATEIBCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeJibHbIe YHHBeEpPCAJIbHbIe Yy4eOHbIe IeHCTBUSA
ba3oBble jornyeckue aeiMcTBUS:
caMOCTOSITeTbHO  (OPMYJIUPOBaTH W aKTyaJlM3UpOBaTh  MpoOieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
OTpeeNsITh 1M JEATebHOCTH, 3a7aBaTh IapaMeTphl M KPUTEPUH HUX
JIOCTIDKCHUS ;
BBISIBJISITH  3aKOHOMEPHOCTM W TNPOTUBOPEUHUST B  paccMaTpPUBAEMbIX
(bU3NYECKUX SBICHUAX;
pa3pabaTeiBaTh IUIAH PEIICHHUS MPOOJIeMBbI ¢ YUETOM aHaJW3a HUMEIOIHUXCS
MaTepHaJIbHBIX U HEMATECPHAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ACATECIHLHOCTD, OLICHUBATH COOTBETCTBHUE PE3YIbTaTOB
LEJISIM, OLICHUBATh PUCKH MOCJIEACTBUM 1€ TEIbHOCTH;
KOOPDJAWHUPOBATh U  BBINOJHATH paboOTy B  YCJIOBUSIX PEATLHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP U PEIICHUH KU3HEHHBIX MTPOOIEM.
ba3oBble uccienoBaTebCKHe AeCTBHS
BJIAJICTH HaquOﬁ TepMI/IHOJIOFI/IGI\/JI, KIFOUCBBIMU ITIOHATUAMHU KW MCTOJdAaMU
dbuznueckoil HayKu;



BJIAJICTh HABBIKAMU Y4€OHO-UCCIIEIOBATEILCKON U MPOEKTHOU JMeATeTbHOCTH
B 00J1aCTH (PU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB peIIeHus] 3a1ad (PU3UIECKOTO COJIepPKAHUS, MPUMEHCHHUIO pPa3IMYHBIX
METOJI0B MMO3HAHUS;

BIQJIETh BUAAMH JEATECJIbHOCTU IO TMOJY4E€HUIO HOBOTO 3HAHUA, €T0
UHTEpIpETalliy, NpeoOpa3oBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIlUsIX, B TOM YHCJIE NMPU CO3/IaHUM YUEOHBIX MPOEKTOB B 001aCTH (DU3UKH;

BBISIBISITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIBUTaTh TUNOTE3y €€ pelleHus, HaxOJIUTh apryMEHThl IS J10Ka3aTelhCTBa
CBOUX YTBEp KICHMH, 33a7]aBaTh NapaMeTPbl U KPUTEPUH PELICHUS ;

aHAIM3UPOBaTh IOJIYYEHHbIE B XOJ€ pEIICHUs 3aJa4ud  pe3yJbTarThl,
KPUTUYECKH OLICHUBATHh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHECHHE B HOBBIX
YCIIOBUSIX;

CcTaBUTh U (OPMYIHMpPOBaTH COOCTBEHHBIE 3aJayd B 0O0Opa3oBaTeIbHOU
NEesSTeTbHOCTH, B TOM YUCJIEe TIPU U3Y4eHUU (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsSM, OIICHUBATh PUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCHTHh 3HAHUS 1O (U3NKE B TPAKTHUECKYI0 001acTh
KU3HENIESITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJI€H, IPeJiaraTh OPUrHHAIbHbIE MOJIXOAbI U PEIICHUS ;

CTaBUTbh NMPOOJEMBI U 3a7a4H, TOMYCKAIOU[HE aJIbTePHATUBHBIE PEIICHUS.

Padora ¢ ungopmanueii:

BJIaJIETh HAaBBIKAMH TMOJy4eHUs MHGOpMAIMU (U3UIECKOTO COMEPKaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISTH TMOUCK, aHAJMU3,
CUCTEMAaTH3allMI0 U HHTEpIpeTalnrio HUHPOPMAIMU Pa3UYHBIX BHIOB U (opm
NpE/ICTaBJICHUS

OIICHMBATh JIOCTOBEPHOCTH HH(POPMAIINH;

UCTOJB30BaTh  CpelcTBAa MH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B PEUICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHHU3AIMOHHBIX
3aMa4 ¢ coOmojeHrueM TpeOOBaHMM HSPrOHOMHUKH, TEXHHKH O€30IMacHOCTH,
TUTUEHBI, pecypcocOepekeHHsl, TMPABOBBIX M  ITUYECKHUX HOPM, HOPM
UHPOPMAaIMOHHOM 0€30TaCHOCTH;

cO37aBaTh TEKCTHl (PM3MYECKOTO COAEpKAaHUS B PaA3IUYHBIX (opmMarax c
y4€TOM HazHaueHUs] UHGOPMAIMU U LIEJEBOU ayJJUTOPUH, BHIOUpas ONTHUMAJIbHYIO
dbopMy npencTaBICHUs U BU3yTU3AIIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA:
OCYIIECTBIISATH OOIIIEHNE HAa YpoKaxX (PU3UKHU U BO BHEYPOUHOU JIEATEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(PIMKTHBIX CHUTyallud M CMAT4aTh
KOH(MJIUKTHI;



pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHUS C MCIIOJIB30BaHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh ¥ MCHOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM W WHAWBUIYAJIBHO U
paboThI;

BBIOMpPATh TEMATHKYy W METOJIbl COBMECTHBIX JCHUCTBHM C yd€TOM 0O0IIuX
MHTEPECOB ¥ BO3MOYKHOCTEH KaXKI0T0 YIEHA KOJUIEKTHBA;

IIPUHUMATh [E€JIU COBMECTHOW  JIEATEJIBHOCTH, OpPTaHU30BBIBATH U
KOOPAWHUPOBATh JEHUCTBUS MO €€ JOCTHKEHHMIO: COCTAaBJIATH IUIAH JCUCTBUM,
pacmpenessiTh pojau ¢ y4€TOM MHEHUN YYaCTHHKOB, OOCYXKIaTh pPE3yJbTaTh
COBMECTHOM pabOTHI;

OLICHMBATh KAauyeCTBO CBOETr0 BKJAJa M KaXXJOro Y4YaCTHHKAa KOMaHIbl B
00IIHiA pe3yJIbTaT 1Mo pa3padOTaHHBIM KPUTEPHUSIM;

MpeJlaraTb HOBBIE TMPOEKThL, OLEHUBATh HJIECH C ITO3WLHUU HOBU3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYyalUsiX, IPOSIBISITh TBOPUYECTBO U BOOOPaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBepCAJIbHbIEC Yy4eOHbIE e HCTBUS
Camoopranmusanmus:

CaMOCTOSITEIFHO OCYILECTBJISITh MO3HABATEILHYIO NIEATEILHOCTh B 00JACTH
bU3MKH W acTPOHOMHH, BBIABISTH NPOOJEMBI, CTaBUTh W (POPMYIUPOBATH
cOOCTBEHHBIC 3a7a4UH;

CaMOCTOSITEIbHO COCTABIIAITh IUIAH PELICHUS PACUETHBIX U Kau€CTBEHHBIX
3a7a4, MJIAH BHITOJHEHHUS MPAKTUIECKON pabOThl ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NP €ANOYTEHHIA;

JIaBaTh OIEHKY HOBBIM CUTYAaIlHsIM;

pacHIMpsITh paMKU Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 32 PELICHHUE;

OLICHUBATH NPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO OSPYIHUIUH B 00JACTH
(U3UKH, TTOCTOSIHHO TIOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAIbHBI HHTEJLICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsiIM, BHOCHUTh KOPPEKTHUBBHI B AESATEIbHOCTb,
OLICHHBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQJIETh  HABBIKAMM  TO3HABATEIBHON  pediiekcuu  Kak  OCO3HaHUs
COBEpIIIAEMBIX JIEUCTBUH U MBICIUTEIBHBIX MPOIECCOB, HX PE3YJIbTATOB U
OCHOBaHMU;

UCMOJb30BaTh NpUEMBI pedJIEKCUU ISl OLIEHKU CUTYalluH, BHIOOpa BEPHOTO
pelIeHus;



YMETh OIICHMBATh PUCKA M CBOCBPEMEHHO NPHHHMATh PCIICHUS IO UX
CHIDKCHMUIO;

IIPUHAMATh MOTHBBI M apryMEHTHl APYIruX IIpU aHaJIU3€ pe3yJIbTaTOB
NIESITEIIBHOCTH;

NPUHUMATH ce0s1, TOHNMAasi CBOW HEJIOCTATKH U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHThl JPYIUX MPH aHAJIM3E PE3yIbTaTOB
NEeATeTbHOCTH,

NpHU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OMIHUOKH.

B mporecce QOCTMX)EHUS JTUYHOCTHBIX PE3YyJBTAaTOB OCBOCHHS TPOTPAMMHBI
no ¢u3uMKe I YPOBHS CpeaHEero oOmero oOpa3oBaHuA y OOydaroNuXCs
COBEPIIICHCTBYETCS HMOIMOHAITBHBIH WHTEJUICKT, IIPEJINO JIaralon Ml
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE MO ITMOHAJIBHO €
COCTOSIHWE, BUJICTh HANpPaBICHUS Pa3BUTHUSI COOCTBEHHON SMOIMOHATIBHOU chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAaHUS, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPUHHUMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
AMOIMOHALHBIM U3MEHEHHSM U TIPOSIBJISATh THOKOCTH, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKITIOYAIOIICH CTPEMIICHHE K JOCTHIKCHUIO IEJIH W
ycIiexy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHUE NEWCTBOBATh HCXOJS M3 CBOUX
BO3MOXHOCTEH

SMIIATHH, BKJIIOYAIOIICH CIIOCOOHOCTh TOHUMAaTh SMOIIMOHAIIBHOE COCTOSIHU €
JIPYTUX, YYUTBIBATH €r0 TPH OCYIIECTBICHUHM OOIIEHUs, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPESIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOYAIOIUX CTIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTHMH JTIOJIEMH, 3a00TUTHCS, TPOSBIATh HHTEPEC M pa3pemIaTh KOHPIUKTHL.

IHNPEIJMETHBIE PE3YJIbTATDBI

K xonmy oOydenuss B 10 kiacce mpeameTHble pe3yJsibTaThl Ha 0a30BOM
YPOBHE JIOJLKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUaAIOIIMXCSI YMEHUM:

JIEMOHCTPUPOBATh HA TNpHUMEpax pojb U MecTo (m3uku B (HOPMUPOBAHUH
COBPEMEHHOM HAay4YHOW KApPTUHBI MUpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH W
TE€XHOJIOTHi1, B IPAKTUYECKON NEATEIbHOCTH JIFOJECH;

YUUTHIBATH TPaHUIBl TNPUMEHEHUS U3YYEHHBIX (UIMUECKUX MOJICTICH:
MarepuajbHasi TOUKa, HHEpIMalbHas cUCTeMa OTCUETa, a0COIIOTHO TBEPIOE TEJIO,
WJICATIbHBIN Ta3, MOJEIN CTPOEHUS ra3oB, KUAKOCTEW U TBEPIBIX TEN, TOUECUHBIN
AIEKTPUIECKUN 3apsil MPU pelieHuH HU3NISCKUX 3a71a4;

pacnio3HaBaTh (hU3NYECKUE SBJICHUS (MIPOIIECChI) U OOBSACHATH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BEIIECTBA U



JJEKTPOJUHAMUKHU:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TMajeHUe TeJ, ABWKEHHE IO OKPYXHOCTH, WHEpIIHS,
B3auMoieiictBue Ten, auddys3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHUE KHUIKOCTEH
U TBEPABIX TEJI, U3MEHEHHE 00bEMA TEJ MPU HArpeBaHUU (OXJIAXESHUH), TETJI0BOE
paBHOBecHE, MCMapeHue, KOHJEHcalus, IJIaBJICHUe, KpUCTaJIM3alus, KUIICHUE,
BJIQXKHOCTh BO3/1yXa, MNOBBILICHNUE JIABJICHUS Ta3a MPU €r0 HArpEBaHUU B 3aKpPbITOM
cocyle, CBSI3b MEXAYy [apaMeTpaMH COCTOSIHMSI Ta3a B HM30Ipoleccax,
AIEKTPU3AIMS TN, B3aUMOJCHCTBHE 3aps/I0B;

OTNUCHIBATh MEXaHUYECKOE JBIDKCHUE, WCIOJb3Yys (U3UYECKUE BEITUYWHBI:
KOOpAuHaTa, MyTh, IEpPEMEIIEHHe, CKOPOCTh, YCKOpEHHE, Macca Tena, CHia,
UMITYJIbC T€jla, KUHETHUUECKas dHeprus, MOTECHIMAJbHAsl SHEpPrUs, MEXaHUYecKas
paboTa, MeXaHMYECKass MOIIHOCTh;, TNPHU OINHUCAHWUU TMPABUIILHO TPaKTOBATh
(bU3MYECKHA CMBICII HCIOJIL3YEeMbIX BEJIWYWH, WX OOO3HAYCHHS W EIUHUIIBI,
HaXOJUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUYUHY C APYTUMHU
BEIIMYMHAMU;

ONUCHIBaTh M3YYEHHbIE TEIUIOBBIE CBOMCTBA TEN W TEIJIOBbIE SIBJICHUS,
UCTOJb3Ysl (PU3MUECKHME BEJIMYUHBL JaBJICHUE Tra3za, TeMIleparypa, CpemHss
KUHETHYECKasl SHEPTUSl Xa0THUECKOTO JABMKEHHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsIS HEPTHs, padoTa rasa,
KO3 PUIIMEHT TMOJIE3HOTO JEWCTBUS TEMJIOBOTO JBUTATENsl; MPU OMUCAHUU
NpaBUIBLHO TPAaKTOBaTh (PU3MYECKUN CMBICT UCIOJNB3YEMbIX BEIWYUH, HX
0003HAYCHUsI W CIUHWIIBI, HAaXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3NIECKYIO BEIMYMHY C IPYTUMHU BEIUYHHAM

ONHUCHIBAaTh U3YYCHHBIC IJIEKTPUUECKHE CBOMCTBA BEIECTBA U DJICKTPUUECKUE
SIBJICHUS (TMPOLIECCHI), UCTIONB3YS (PU3MUECKUE BEJIIMUMHBL AJIEKTPUUYECKUI 3apsi,
ANEKTPUUECKOE MO0JIE, HAMPSKEHHOCTh MOJIS, MOTEHIMAN, PA3HOCTh NOTEHIIUAJIOB;
Opyu ONMCAaHUU TMPABUIILHO TPAKTOBaTh (PU3MUECKUH CMBICT HCHOJIB3YEMbBIX
BEIMUUH, WX OOO3HAUECHUS W EIHHUIIbI; YKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIINE
NaHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTUMU BEIIMUYNHAMU,

aHAIM3UPOBaTh (PU3NUECKHUE MPOLIECCHl U SBJICHMS, UCTOJB3Ys (pu3nueckue
3aKOHBI M MPUHIMIBL: 3aKOH BcemupHoro tsarotenus, |, || u 11l 3akonsl HproToHa,
3aKOH COXpaHEHUs MEXaHWYECKON »HHEpPruu, 3aKOH COXpPAaHECHHUS UMITyJbCa,
OPUHLUIT CYNEPIO3UIMU CUJI, NMPUHLUN PABHONPABHS HHEPUUAIBHBIX CHUCTEM
O0TCU€Ta, MOJIEKYJSIPHO-KMHETHUECKYI0O TEOPHUI0 CTPOCHMS BEIIEeCTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEJIHEN KMHETHYECKOW DIHEPTUH TEMJIOBOTO JABMKEHUS MOJICKYI C
aOCOJTIIOTHOM TeMIiepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPaHEHHUS
ANIEKTPUYECKOTO 3apsana, 3akoH KynoHa, mnpu 3TOM pasziuyaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA, €r0 MAaTE€MaTHYE€CKOE BBIPAKEHUE M YCJIOBHS (TpaHUIIbI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPHUHIUINBI JCHCTBUS  MAIlMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3indarh YCIOBHUS MX 0€30MaCHOT0 HMCMOJIb30BAHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJIHATh OJKCIEPUMEHTHI MO HUCCIEIOBaHUIO (PU3MYECKUX SIBJICHUU U
NPOIIECCOB C MCIOJIL30BAHMEM IMPSMBIX UM KOCBEHHBIX H3MEPEHHH, MPU ITOM
dbopMmynupoBaTh MpoOjemMy/3amadyy W THUIOTE3y Y4EOHOTo HDKCIEpUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OPYIOBAaHUSA, NPOBOAUTH OMNBIT U
dbopMyIUpOBaTh BHIBOIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHbBIE U3MEpPEHHs (U3UUECKUX BEIUYUH, TIPU
TOM BBIOMpATH ONTUMAJIBHBIM CHOCOO W3MEPEHUsS U HCMIOJb30BaTh HM3BECTHBIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHNI;

UCCJIEIOBAaTh  3aBUCHUMOCTH  MEXIy (U3MUYECKUMH  BEJIUYMHAMH  C
UCTOJIb30BAHUEM TPSAMBIX W3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH yCTaHOBKY,
dbuKcupoBaTh PE3yIbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKMX BEJIMYUH B
BUIE TaOJIUI ¥ rpaUKOB, JeNaTh BBIBOJBI MO PE3YJIbTaTaM MCCIIEI0BAHMS

coOro/1aTh MpaBuia 0€30MacHOro TpyAa MPU MNPOBENEHUM HCCIEIOBAHUI B
paMKax Yy4eOHOTO OHKCIHEPUMEHTa, Y4YEOHO-UCCIIEAOBATEIbCKOW M TPOEKTHOM
JESTENIbHOCTU € HCHOJb30BAaHUEM HM3MEPUTENBbHBIX YCTPOWCTB U J1abOpaTOpPHOTO
obopynoBaHus;

pemiath pacu€THBIE 3alaydl C SBHO 3aJlaHHOM (PU3UYECKON MOJENbIO,
UCHOJIb3Ys (pU3NUECKUe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4uu
BbIOUpaTh (PU3HUECKYIO MOJIETb, BBIIETATh (QHU3MUECKHUE BEIUUYMHBI U (POPMYJIBI,
HEOOXOauMBbIe A7l €€ pelIeHus, MPOBOAUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIy4€HHOTO 3HaUY€HUS (PU3UIECKON BETUUUHBI;

peliaTh KaueCTBEHHbBIC 3a/]a4i: BHICTPAUBATh JOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCyX IEHUNH C OMOPOl Ha H3yYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH U
buzndecKue ABICHUSA;

UCMOJIb30BaTh ~ MpPU  pEHIeHuHd  Yy4eOHBIX  3ajad COBPEMEHHbIE
uHGOPMAIIMOHHBIE TEXHOJIOTUH JIJII TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
U Tpe/iCTaBJIeHUs Y4eOHON U HAyYHO-TOMYJIIPHOU MH(OpMAIMK, TOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KpUTUYECKHU aHATM3UPOBATH MOJIy4aeM yi0 HHPOPMAIHIO;

NPHUBOJIUTH IPUMEPHI BKJIa/1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHiA;

UCMOJb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3NKE B MOBCEAHEBHOW KU3HU
JU1sl obecriedeHus: 6€30MacHOCTH NPU OOpalieHud ¢ TpuOopaMHu U TEXHUYECKUM U
YCTPOUCTBAMHU, JIJIsl COXPAHEHUSI 3I0POBbS U COOIIOAEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPELE;



paboTaTh B Tpylmne C BBIMNOJHEHUEM Pa3JIUYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPYMIbI, pPAIMOHAIBLHO pPAaclpeAesiaTh OO0sS3aHHOCTH H
IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsiX, aJICKBATHO OLICHUBATh
BKJIa/1 KQX/10TO U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMaTpHUBAaEM Oi MPOOIIEMBI.

K xonmy oOydenuss B 11 kiacce mpeamMeTHbE pe3yJibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpakaTb COPMUPOBAHHOCTD Y 00YYAOLIMXCSI YMEHUI:

JNEMOHCTPUPOBATh Ha NpHUMEpax pojb U MeCTO (PU3UKU B (HOPMUPOBAHUHU
COBPEMEHHOM HAay4yHOW KapTUHBI MHUpPa, B Pa3BUTHUM COBPEMEHHON TEXHUKH H
TEXHOJIOTUI, B IMPAKTUYECKOW IEATEILHOCTH JIIOIEW, LEJIOCTHOCTh M €IHHCTBO
bu3nuecKol KapTUHBI MUPA;

YUUTHIBaTh TpaHUIBl NPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENeH:
TOYEYHBIN JIEKTPUYECKUN 3apsil, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, siACpHAas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOTO sipa MPH PEIIeHUH (PU3MIECKUX
3a1a4;

pacrno3HaBaTh (pU3UUECKUE SABJIECHUA (IIPOLECCH) U OOBSACHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKHA U KBAHTOBON (PM3UKU: BJEKTpUUYECKasi MPOBOJIUMOCTb,
TENJOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, DJJEKTPOMAarHUTHAasT HWHAYKIMS, JOEHCTBHE MAarHUTHOIO IOJII Ha
NPOBOJAHUK C TOKOM M JABWXKYIIMHCS 3apsil, dJEKTPOMArHUTHBIE KOJIEOAHHUS U
BOJIHBI, MPSMOJIMHEWHOE pPACIpPOCTPAaHEHHE CBETA, OTPAKEHHUE, NPEIOMIICHHE,
uHTeppepeHurs, AUPpakuuss ¢ NoJsIpu3alUs CBETa, JHUCHEpPCHUs  CBETa,
doToanekrpuueckuii 3¢ dexr (pororddekr), cBeToBOE NaBiIeHNE, BOZHUKHOBEHUE
JUHENYaToOro CIEeKTpa aToMa BOJOPOJAA, €CTECTBEHHass M HCKYCCTBEHHAas
PaauOaKTUBHOCTH;

ONMCHIBaTh W3YYEHHbIE CBOMCTBAa BellecTBA (JIEKTPUUECKUE, MArHUTHbBIE,
ONTHYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  pa3JUYHBIX  Cped) U
AJNIEKTPOMArHUTHbIE SABJCHUS (IPOLIECChI), HUCIOJB3Ys] (U3UUYECKUE BEJIUYHHBI:
ANEKTPUYECKUI 3apsii, CUJla TOKA, JJIEKTPUYECKOE HANpPSHKEHUE, IJIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCThH MOTEHIMAJIOB, 3JIEKTPOJBIDKYIAs CHila, paboTa TOKa,
WHAYKIUS MAarHUTHOTO Toyisl, cuina Awmrmepa, cuina JlopeHna, MHAYKTUBHOCTH
KaTYIIKHA, DHEPIHs JJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEW, NEPUOJ M 4acToTa
KoiebaHuii B KoJieOaTelnbHOM KOHTYpE, 3apsa ¥ Cuja TOKa B Tpolecce
TAPMOHUYECKUX DIIEKTPOMAarHUTHBIX KoieOaHui, (OKycHOE pacCTOSHHE W
ONTHUYECKAs CHUJia JIMH3bl, NMPU ONUCAHUU NPABHIBHO TPAKTOBATH (U3UUECKUM
CMBICJT HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAaYEHUs M EIUHHUIbL, YKa3bIBaTh
dbopMylibl, CBSI3BIBAIOIME JAHHYIO (U3UYECKYI0 BEJIWYUHY C JAPYTUMHU
BEJIMY MHAMU;

ONIMCHIBATh W3YYCHHBIC KBAaHTOBBIC SBJICHUS U IPOLECCHI, HCIOIB3Ys
¢u3nveckre BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H



4acTOTa CBETAa, DHEPTUS U UMITYJILC (POTOHA, IEPUOJI TIOJIypaciaa, SHEPTUs CBIA3H
QTOMHBIX sIZIEp, TPU ONMUCAHWU TPABUIBLHO TPAKTOBATh (PU3MUECKUM CMBICT
UCTOJIB3YEMBIX BEJIWYHMH, UX OOO3HAUYCHUS W EIUHMUIIBI, YKa3biBaTh (HOPMYIIHI,
CBA3BIBAIOIIME JIAHHYI0 (U3MYECKYI0 BEJIWYHMHY C JAPYTUMU BeJIMYUHAMU,
BBIUHCJIATH 3HaYCHUE (PU3NUECKON BEJIUYUHBI;

aHaJIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SIBJICHUS, UCTOJB3Ys (PU3NUECKUe
3aKOHbI U MPUHIUIIBL 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIBHOTO U MapaIeIbHOTO
COCIMHEHUS NPOBOJHUKOB, 3akOH Jlxoyns—JleHna, 3aKOH 3JEKTPOMArHUTHOM
WHAYKIUY, 3aKOH TPSIMOJUHEHHOTO paclpOCTPaHEHHUsI CBETA, 3aKOHBI OTPaK CHHUS
CBETa, 3aKOHbI MPEJOMJICHUS CBETAa, ypaBHEeHHE DilHIITeHA s PoTodaddekra,
3aKOH COXpPAaHEHUS] HHEPrUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpPAHEHUs
AJIEKTPUIECKOTO 3apsifia, 3aKOH COXpPaHEHMsI MacCOBOTO YHCIIA, TIOCTYJaThl bopa,
3aKOH PaAUOAKTUBHOTO pacraja, Ipu dTOM Pa3INdaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYeCKOe BhIpaXEHHWE U YyCJOBHs (TpaHUIlbl, 0O0JACTH)
NPUMEHUMOCTH;

ONpeNeNsiTh HAPABJIEHNE BEKTOPAa MHAYKIIMU MAarHUTHOTO MOJISi IPOBOIHHUKA
C TOKOM, cuiibl AMniepa u cuibl JlopeHua;

CTPOWTHh M OIHKCHIBATh H300paXEeHUEe, CO3JaBacMOe€ IIJIOCKUM 3epKajioMm,
TOHKOM JIMH301;

BBIMIOJIHATh SKCIEPUMEHTHI MO HUCCIENOBaHUIO (PU3MYECKUX SIBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHH: MpU 3ITOM
dbopmymupoBaTh TpoOJeMy/3amady W TUMOTE3Y Yy4eOHOTO OSKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPENJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJUTH OMBIT H
dbopMyIupoBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PU3UUECKUX BEIUYHH, MPHU
TOM BBIOMpATh ONTUMAJIBHBIM CHOCOO M3MEPEHUS U HCMIOJb30BaTh HM3BECTHBIE
METO/bl OLIEHKH MOTPEUIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C HCIOJIH30BAHHEM
OpSIMBIX W3MEPEHUH: TPU HTOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHPOBATH
pe3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH B BUAE TaOIWIl U
rpaduKoB, AeIaTh BHIBOJBI IO pE3yJIbTaTaM UCCIIEI0BAHUS;

coOmrofars mpaBuiia OE30MACHOTO TPyAa NMPU MPOBEACHUHM HCCIENOBAHUNA B
paMKax y4eOHOTO DSKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKONM H MPOEKTHOM
NeSTeTbHOCTU C HUCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO
obopynoBaHus;

pemiatb pacy€THBIC 3aJadyu C SBHO 3aJaHHONW (U3UYECKON MOJIEIbIO,
UCHOJIb3Ysl (PU3NUECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJM3a yCJIOBUA 3a/lauU
BBIOMpATh (PU3MUECKYIO MOJIENb, BBIICIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,



HEOOXOAMMBIE U1 €€ pelIeHUs, MPOBOJAUTh PACUETHl U OIICHUBATH PEaTbHOCTH
MOJTIy4€HHOTO 3HaUYCHUS (PU3NIECKON BETMUUHBI;

peraTh KaueCTBEHHBIE 3aJ]a4M: BRICTPAUBATH JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCyXIEHUW C OMOPOl HAa H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uIecKue IBICHUSA;

UCTOJIK30BaTh ~ MPW  pEHIeHWHd  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(POPMAIMOHHBIE TEXHOJIOTUHU JIJISI TIOMCKA, CTPYKTYPUPOBAHHSI, HHTEPIPETAIUH
U TpeJiCTaBJIeHUs] y4eOHON W Hay4dHO-TIOMYJIIPHOW MH(OpMAIK, TOJTYyYEeHHON U3
Pa3IMYHBIX UCTOUHUKOB, KpUTUUYECKHU aHAJIU3UPOBATH MMOJTydyaeMyro HHHOpMAIIHIO;

OOBSICHATh NPUHIMUIIBI ACHCTBUA MalIMH, NOPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inuyarh YCJIOBUSA MX O0€30MaCHOTO MCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HH;

PUBOJAUTH IPUMEPHI BKJIaa POCCUMCKUX U 3ap YOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIEr0o MHpa, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTHiA;

UCTIOJIb30BAaTh TEOPETUYECKHE 3HAHMA MO (PU3MKE B TOBCEIHEBHOW KU3HU
JU1sl obecriedeHus: 6€30MacHOCTH NPU OOpaleHud ¢ TpuOopaMHu U TEXHUYECKUM U
YCTPOUCTBAMHU, JIJISI COXPAHEHUS 3[I0POBbS U COOIIOJACHUSI HOPM DKOJOTHUECKOTO
MOBEJICHUS B OKPY’KaIOIIIEH cpelie;

paboTaTh B TIpyMIe C BBIMOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYMNbL, PANUOHANBHO paclpenesisitb OOSI3aHHOCTH U
IUTAHUPOBATH JIEATCIHHOCTh B HECTAHJIAPTHBIX CUTYAIlUsX, aJICKBATHO OIICHUBATH
BKJIQ/I KQXI0TO U3 YYACTHUKOB IPYIIIBI B PEIICHUE pPacCMaTPUBAEMO MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBo 4yacoB DJIeKTPOHHbIE
HanMeHoBaHue pa3/ieJioB U TeM nudpoBbIe
Ne i/m P KonTtpoabubie | IIpakTHueckue (uircpp )
Npor paMmMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. ®PUSUKA U METOAbl HAYUHOT' O NIO3HAHUS
bubmoreka LIOK
1.1 ) 2
MISHIRG H METOIBL HAYRHOTO TOSHAHHA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [IOK
21 Kunematuia > https://m.edsoo.ru/7f41bf72
bubmoreka LIOK
22 Hunamuica ! https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMO/JNMHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON 9 1 bubnmoreka [IOK
' TEOpUU https://m.edso0.ru/7f41bf72
bubmmorexa LIOK
3.2 10 1
OCHOBEI TepMOMHAMIKII https://m. eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubmuoreka LJOK

daz3oBkIe MepexXoabl

https://m.edsoo.ru/7f41bf72
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Hroro no paszneny

24

Paznen 4. 9JIEKTPOANHAMUKA

bubmoreka [IOK
41 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIM 3neKTpUUECKU TOK. TOKM B 12 bubnuorexa HOK
' Pa3IMUYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro no paszneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoumnyecTBo yacos JJIeKTPOHHBIE
HaumeHnoBanue pa3ieJioB M TeM uudpoBbIe
Ne ni/m P Kontponbnsbie | IlpakTnyeckue (usepp )
NPOr paMMblI Bceero o0pa3oBaTeJibHbIE
padoThI padoTbI
pecypchl
Pazgea 1. DJIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. JJIeKTpOMarHuTHas 11 1 3 bubnuorexa HOK
' WHTYKIIHS https://m.edsoo0.ru/7f41c97¢
Uroro no pazgeny 11
Pazpen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHn4eCKue U AJEKTPOMATHUTHBIC 9 1 bubnuorexa HOK
' Kone6aHus https://m.eds00.ru/7f41c97¢
59 MexaHuyeckue U 3J1eKTPOMarHuTHbIE 5 1 bubnuorexa [HOK
' BOJIHBI https:/m.edso0.ru/7f41¢97¢
2.3 OnTuka 10 3 buomorexa OK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgea 3. OCHOBBI CIIEIITMAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI crieIMaJIBHON TEOPUH 4 1 bubnuorexa [HOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznesn 4. KBAHTOBAS ®U3UKA
b K
4.1 DneMeHTHl KBAHTOBOM ONTHKH 6 nomorexa L0
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aroma 4 bubnuorexa [JOK
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4.3

ATOMHOE 1pO

bubmmorexa IIOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny

15

Pa3znen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMHH U aCTPO(DU3UKU 7 ]r?tl;lriﬂll;lr?:;sz 5:3};41(:97(:
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maro1iee MOBTOPEHUE 4 Egi?;;f;igﬁﬁmlcgn
Uroro no pazgeny 4
PesepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

1. ®wmsmka, 10 kmacc/ Msakumes [.4., Byxosuer b.b., Corckuit H.H. mon
penaknuein IlapdentbeBoit H.A., AxmumonepHoe oOmectBo «M3mpaTenbcTBo
«IIpocsemienue»

2. ®muka, 11 wmacc/ Makumes I'.JI., byxosnes b.b., Uapyrua B.M. mon
penakmueir IlapdentbeBoit H.A., AxkmumonepHoe oOmiectBo «M3maTenabcTBo
«IIpocsemenue

3. A.IL. PeimkeBuu. COopHuUK 3a1a4 1o ¢puzuke. Mocksa, [poda, 2005 - 2019 .

METOIUYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

1. YuebOnuk I'. 4. Makumes, b.b. byxosnes, H.H. Cotckuit «®u3uka 10 kiacc:
y4eOHUK 1Jis1 00111€00pa30BaTeIbHBIX YUPEKICHUMN: 0a30BbIN U NMPOPUILHBINA
ypoBHW», M.: «IlpocBenienue», 2021 r.

2. Yuebnuk I'. 4. Msakumies, b.b. Byxosies, B.M. Uapyrun «®u3uka 11 knacc:
yueOHHUK AJ11 0011e00pa30BaTeIbHBIX YUpPEXKACHUN: 0a30BbIi U NMPO(UIbHBINA
ypoBHIU», M.: «IIpocBemienuer, 2021 r.

3. AugpromeuknH C.M., Ciiyxaesckuii A.C. "KoHCTpykTOp" CaMOCTOSATENBHBIX
Y KOHTPOJIbHBIX padoT. @u3uka. 10-11 knaccel. M.: «IIpocemenne». 2010 r.
191 c.

4. I'pomueBa O.U. Tematnueckrie KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PAOOTHI
no ¢usuke. 10 kmacc. M.: «Ok3amen». 2012 1. 192 c.

5. I'pomueBa O.M. Coéopruk 3a1a4d no ¢usmke. 10-11 xmaccel. M.: «Dx3ameny.
2015r. 208 c.

6. [1InsioB B.®. ®uszuka. 10-11 knaccel. [loypoyHoe miiaHUpOBaHUE K
yueOHuKy - MskumreBa ['. 4., Byxosuesa b.b. u np. M.: «IlpocBemenue». 2015
r. 128 c.

7. PeimkeBuu A.I1. ®@usuka. 3agagnuk. 10-11 kmacceer. M.: «/Ipodax. 2013 r.
192 c.

8. I'pomiieBa O.M. TemaTuyeckne KOHTPOJIbHBIE U CAMOCTOSITEIbHBIE PAOOTHI
no ¢usuke. 11 kmacc. M.: «Dk3amen». 2012 1. 144 c.

HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETH
HUHTEPHET

1. ®enepanpHblii HEHTP HHGOPMAITMOHHO-00PA30BaTEIbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/



2. LIOP u pecypcsl o pusuke http://class-fizik.ru/astw.html

3. Kopnoparust «Poccuiickuii yaeOnuk» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. 1IOP u pecypcenl no ¢pusuke http://class-fizik.ru/fizw.html

5. BupryanbHble 1abopaTtopHbie padoThI 0 (PU3UKE
https://efizika.ru/course/view.php?id=44

6 1. bubnuoteka — Bc€ mo npeamery «duznkay. — Pexum gocrymna:
http://www.proshkolu.ru

7. BuneoonsITsl Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru

8. Enunas konnexuus udpoBbIX 00pa30BaTENbHBIX pecypcoB. — Pexum
nocrymna: http://school- collection.edu.ru

9. DnekTpoHHBIC yueOHUKH 10 ¢u3uke. — Pexxum gocryma: http://www.fizika.ru
10. denepanbHblil HEHTP UHPOPMAITMOHHO-00PA30BATENbHBIX PECYPCOB. —
Pexxum nocryna: http://www.fcior.edu.ru/

11. UuaTepret ypok. — Pexxum pocryna: http://interneturok.ru/ru/school/physics/
12. Auumariuun Gpusndeckux 00bekToB. — Pexxum nocryma: http://physics.nad.ru/
13. )KuBas ¢usuka: oOydaromias nporpamma. — Pexxum nocryma:
http://www.int-edu.ru/soft/fiz.html



