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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszmke 0a30BOro YpOBHS Ha YPOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXEHUN U TpeOOBaHH K pe3ylbTaTaM
OCBOGHHUSI OCHOBHOI 00pa3oBaTenbHON MporpaMmsbl, mpezacTtaBieHHbIX B OI'OC
COO, a Taxxe c yuéroMm ¢enepaabHOl paboueld MpPOrpaMMbl BOCIHUTAHUS U
KOHILICTIIIUY TIpernojaBaHusi yueOHoro mpeamera «®dusuka» B 00pa3oBaTEsIbHBIX
OpraHu3aIUAX Poccuiickon denepannu, pean3yIOIMX OCHOBHEIE
o0Opa3oBaTeNbHbIEC TPOrPAMMBI.

CopepxaHue mporpaMmbl 10 (U3MKE HANpaBIeHO Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAY4YHOM KapTUHbI MHupa oOyuatomuxcs 10-11 knacco npu o0yueHun
ux ¢u3nuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOJAXOAA.
[Iporpamma no ¢gusuke coorBercTBYyeT TpedoBanusamM GI'OC COO k miaHupyemMbiM
JUYHOCTHBIM, TIPEIMETHBIM U METANPEAMETHBIM pe3yJibTaTaM OO0y4YEHHUs, a TAKXKe
YUUTBIBAET HEOOXOJUMOCTh pEeAM3alMU MEXIPEAMETHBIX CBsI3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4€OHBIMU IpeaMeTamMu. B Hell onpenenstorcs OCHOBHbIE
LEJIH U3y4yeHUs: PU3UKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus, MIIaHUPyEMbIe
pE3yNbTaThl OCBOCHUA Kypca (PU3UKH: TUMYHOCTHBIE, METAIIPEIMETHBIE, IPEMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

+ IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca (pU3HKU Ha 0a30BOM YPOBHE, B
TOM YHCJIE MIPEIMETHBIE PE3YIbTaThl IO roJlaM O0yUYEHUS;

. cojepxaHue yueOHoro npeaMera «Du3nkay mo rogam o0ydeHus.

®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAaX NPHUPOJbI, BBICTYIas B
KauyeCcTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU 00 okpykaromiemM mupe. [IIKompHBIN Kype GU3HKK - CHCTEMOOOPA3YIOIIHIA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKHe 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, H3ydyaeMbIX XUMHEH, OHOJOTHEH,
dbusznyeckoii reorpadueit u actpoHoMueil. Mcronap30BaHue U aKTUBHOE MPUMEHEHUE
(bU3MYeCKUX 3HAHUI OTIPEIEISIET XapaKTep ¥ Pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUI
B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TOJYYCHHS HOBBIX
MaTepHaJoB C 3aJaHHBIMU CBOMCTBAaMU W Jpyrux. M3ydenwe QUMK BHOCHT
OCHOBHOM BKJIaJL B (OPMUPOBAHHE ECTECTBEHHOHAyYHOW KapTUHBI MHUpPa
oOyyaromuxcsi, B popMUpOBaHHE YMEHHUI MPUMEHSATh HAyYHBIA METOJ TMO3HAHUS
MIPY BBIMOJTHEHUU MU yUEOHBIX UCCIIEIOBAHMIM.

B ocHOBY Kypca husuku A1 ypoBHS CpeTHETO 00111ero 00pa3oBaHMsI TOJOKEH
pAI Uaer, KOTOPbIE MOKHO PACCMATPUBATh KAK IMIPUHLIUIBI €T0 OCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEM KypC SBISETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COACPKUT MaTepHasl U3 BCEX pas3ziesioB (PU3MKU, BKIIOYAECT Kak



BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (HU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBMM ¢ Hed MmaTepuan Kypca (GU3UKH
oObeMHEH BOKpYr (usmyeckux Teopuid. Benymmm B Kypce sBIsETCS
dbopMHpOBaHUE TPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmszanus mpearnoyiaraeT HCIOJb30BaHHUE
TYMaHUTAPHOTO MOTeHIMana (U3MYECKOM HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUSA
¢bu3uKY ¢ pa3zBUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc puznku npeanosiaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TE€XHUYECKUX M TEXHOJIOTMYECKHMX IMPUIIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes osxonoeuzayuu peanusyercss MNOCPEACTBOM BBEIEHUSA SJIEMEHTOB
COJIep KaHMsl, MOCBAIIEHHBIX HKOJIOTHYECKUM ITPoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBbl C Pa3BUTHMEM TEXHHKH M TEXHOJIOTHM, a TakXke OOCYXJEHHUS MpoOemM
PaLMOHAIBHOTO IPUPOIONOIB30BaHUS U 3KOJIOTUYECKONW O€30MMaCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha YpOBHE CPEIHEro OOIIEro
oOpa3oBaHus SABIAIOTCS (u3Hueckue Teopuu ((popmMupoBaHHe MPEACTABICHUN O
CTPYKType MOCTpOEHUSI (PU3UUYECKON TEOpUHU, POJu (PyHIaMEHTaIbHBIX 3aKOHOB U
MPUHLINIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O MPUPOAE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, AJIsl ONUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUN U MPOLIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOAXO0A B Kypce (U3UKU peanu3yercsl Mpek.e
BCET0 3a CUET OpraHu3alluy SKCIIEPUMEHTAIBLHOM JesTeIbHOCTU oOyJaromuxcs. Jis
0a30BOr0 ypoBHSI Kypca (PU3MKHM - 3TO MCHOJb30BAHHE CHUCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B IPOrpaMMe
no ¢u3uke OOBEAMHEHBI B OOIIMIA CIHMCOK YYCHUYECKUX MPAKTHYECKUX paldoT.
Brinenenue B ykazaHHOM TiepedyHe J1abOpaTOpHBIX paldOT, MPOBOAMMBIX IS
KOHTpPOJISL U OLIEHKH, OCYHIECTBIISETCS YYaCTHUKaMU 00pa30oBaTEIbHOrO Mpolecca
WCXO/Is1 13 0COOCHHOCTEH MJIaHUPOBAHMS U OCHAIICHUS kKabuHeTa Gpusuku. [Ipu rTom
oOecrieuynBaeTCs OBJIAJICHUE OOYYaAIOMUMHUCS YMEHUSMU TMPOBOJAUTH KOCBEHHBIC
U3MEPEHUSI, WCCIICIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U TOCTAHOBKY
OTBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yJIENseTCs PEIICHUIO PACUETHBIX M KaY€CTBEHHBIX 3a/1a4.
[Ipu 3TOM AJ1s1 pacYETHBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCA 3aJ1a4i C SIBHO 3aIaHHOM
(bU3UYECKOM MOJIENBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaK U UHTErpUPYS 3HAHUS U3
pa3HbIX pas3aenoB. 11 KaueCTBEHHBIX 3aJay MPUOPUTETOM SIBIIAKOTCS 3aJlaHUs Ha
OOBSICHEHUE TMPOTEeKaHUs (PU3NYECKUX SBIECHUM W TMPOILIECCOB B OKpYyKaroueh



KU3HHU, TpeOyromue BblOOpa (U3MYECKON MOJENM Il CUTYallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusamMu O@I'OC COO k MaTepuanbHOTEXHUYECKOMY
o0ecrniedyeHn0 y4yeOHoro mpoiiecca 0a30BbIil ypoBeHb Kypca (M3MKH Ha YpOBHE
cpenHero o6mero oOpa3oBaHUsS JIOJDKEH M3y4aThCsl B YCJIOBHUAX MPEIMETHOTO
KaOuHeTa (U3MKKM WM B YCIOBHUSIX HWHTEIPUPOBAHHOTO KaOMHETAa NpPEIMETOB
€CTECTBEHHO-HAYYHOrO 1HKiIa. B xabuHeTe (U3MKU TOKHO ObITH HEOOXOIUMOE
n1abopaTtopHOe 000pyIOBAaHUE AJIS BHITOJHEHUS YKa3aHHBIX B MPOTrpamMMe 1o PU3uKe
YUEHUYECKUX MPAKTUUIECKUX PadOT U JEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHCTpaliMoHHOE  000pynoBaHHEe (OPMUpPYETCSs B COOTBETCTBHHM C
OPUHLIAIIOM MHHUMAJbHOM JIOCTATOYHOCTH U  OOECHEYMBAaET IOCTAaHOBKY
NEPEYUCIICHHbIX B MporpamMme M0 (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI ~ M3Y4YaeMbIX  SBICHHH ©  TPOLIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHECHHIA.

JlaGoparopHoe o00OpyaoBaHME [UIsI YYCHMUYECKHUX MPAKTHUECKUX padboT
dopMupyeTcss B BUJE TEMaTHUYECKMX KOMIUIEKTOB M oOecreuMBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydyarommxcs. Temarnyeckue KOMIUIEKTbI
7a00paTOPHOTO O00OpPYAOBaHUSA JIOJDKHBI OBITH TOCTPOCHBI HAa KOMIUJIEKCHOM
UCTIOJIb30BAaHNU AHAJIOTOBBIX M IHM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMH TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISIFOTCS:

- (QopMHupOBaHHWE HWHTEpPECa M CTPEMJICHHS OOYyYaloOmUXCsS K HAyIHOMY
U3YYCHUIO TIPHUPOMABI, PA3BUTHUE HMX HHTEIICKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

+  pa3BHUTHE MPEJCTABICHUNA O HAYyYHOM METOJIC TO3HAHUSA U (POpMUpOBaHHE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

« (GopMHpPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yUCHUS

OCHOB CTPOCHHMSI MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

- ¢dopMHpOBaHHE YMEHHUN  OOBSICHSATH SBJICHUS C UCIIOIH30BAHUEM

(bU3NYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTR;
« (QopMupoBaHUE TPEACTABICHUA O pONM (PUZUKU JUISI Pa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrKeHNE JTUX Ieleld 00ecredrnBaeTCsl pelIeHneM CICAYIONNX 3ajad B
mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:
+  TpPUOOpPETEeHHUE CUCTEMBI 3HaHUH 00 00IUX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHAX, BKIIOYAs MEXaHUKy, MOJIEKYJSIpHYI0 (H3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKY;



- (opMupoBaHMEe YMEHHMI NPUMEHSATh TEOPETUYECKHE 3HAHUA IS
OOBsCHEHUS (UBNYECKHX SABJICHUM B TPUPOAEC U I MPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

- OCBOEHME CIIOCOOOB PEIICHMs PA3NIMYHBIX 337a4 C SIBHO 33JaHHOMU
dusznyeckoil Mozenplo, 3amad, MOAPa3yMEBAIOIIMX CaMOCTOSITEIbHOE
co3faHue pu3NUecKor MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

+ TOHMMaHUE (PU3NYECKUX OCHOB U MPHUHIUIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOIIYIO
cpeny;

-+ OBJAJCHUE METOJIaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W IPOBEACHHUS
bu3MYeCKUX JKCIEPUMEHTOB, aHAJIM3a W WHTEPHpeTalud HHPOpMAIIUH,
OIPEIENICHHS TOCTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTaTa;

 CO3JIaHHE€ YCJIOBUH ISl Pa3BUTHUS YMEHUN MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydyenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
oOpazoBanus otBoautcs 136 yacos: B 10 kimacce - 68 yacos (2 yaca B Hezelno), B 11
KJacce - 68 yacoB (2 yaca B HEJIEINIO).

[Ipenyaraempiii B mporpamMme Mo (uU3MKe NEepedeHb JIabOpaTOpPHBIX U
NPaKTUYECKUX pPabOT SBIAETCS PEKOMEHJOBAHHBIM, YUYWUTENb [EJaeT BbIOOD
MpOBEeNCHUsT JA0OpaTOPHBIX PAOOT U OMBITOB C YYETOM HMHAMBUAYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KJVIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOTO MO3HAHUSA

Pu3nka — Hayka o npupoae. Haydnpie METObI TO3HAHUS OKPYKAIOIIETO MUPA.
Ponp 3kcnepuMeHTa M TEOPUM B IPOLIECCE MO3HAHMS MPUPOJBI. JKCIEPUMEHT B
busuke.

MoaenupoBanue (U3MUECKUX SBJICHUN M mpoueccoB. HaydHble rumoressl.
®duznyeckre 3aKOHbl U TEOPUHU. |'paHULbl TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m mecto gu3uku B (HOPMHPOBAHMH COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(DPOBbIE HU3MEpPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBrkeHUe. OTHOCUTETBHOCTh MEXAHUUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemHsIE CKOPOCTb, MTHOBEHHAsl CKOPOCThH) H
YCKOPEHUE MATEpHAIIbHOM TOYKHM, UX MPOCKIHUH HA OCH CHUCTEMbl KOOPIWHAT.
Clio)keHue nepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPsSMOJHMHEIHOE nBWkeHue. [ 'paduxu
3aBUCHUMOCTH KOODAMHAT, CKOPOCTH, YCKOPEHUsA, NYyTH U TEpEeMEIICHHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHue CBOOOIHOTO MaIeHUSI.

KpuBosnHeitHoe 1BMXeHUE. J[BUKEHNE MATEPUAIIBHOW TOYKHU IO OKPYKHOCTH
C MOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsA CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTEIHPHOE YCKOPEHHE.

TexHuyeckue YCTpOWCTBA M TNPAKTUUECKOE TNPUMEHEHHE: CIUIOMETD,
JBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILTIOCTPAIUSl KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenne nBwkeHUs Tena, OPOMIEHHOTO IOJ YIiOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hamnpasnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.



Yyenuueckuii osxcnepumenm, 1abopamopsie padbomul

N3ydeHne HEpaBHOMEPHOIO JIBHKEHUS C LIEJIbIO ONMPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKIY MYTSIMH, MNPOWJICHHBIMU TEIOM 3a
MOCIICIOBATEIbHBIC PABHBIC MPOMEXKYTKHM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutensHOCTH  ['ammiies.  IlepBeiidi  3akoH  HprOTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unmu cuil. Bropoii 3akoH HetoToHa aiis
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BceMupHOro Ttarorenusa. Cumia Ttsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs CKOIbXKEHUS U cuia TpeHus nokos. KoadduunreHt tpeHus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH WJIU rase.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpauleHus. Ilimedo cuibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHu4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBus paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IMPYKUHE U
pPE3UHOBOM 00pa3siie, oT ux aedopmMaiuu.

HccenenoBanne yclnoBUM paBHOBECHs TBEPAOTO Telld, HMMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpanenus 6 MexanuKe



Nmnynec MaTepuaibHOW TOYKM (T€da), CUCTEMBl MaTEpUalbHBIX TOYEK.
NMiynbC CwiIbl M U3MEHEHHME MMILYJbCa Tela. 3aKOH COXPAHEHMS HMMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pab6oTa cuibl. MOLTHOCTh CUJIBL.

Kunernueckass sHeprus MaTepHaTbHOM TOYKM. TeopemMa 00 HW3MEHEHUH
KMHETHUYECKOW SHEPTHH.

[ToTrennmansHas DHEPIHUS. [ToTrennmansHas DHEPIHUs yIpyro
nedopMUpOBaHHOM NpykuHBI. [loTeHIMaNBHAS SHEPTHUS Tella BOTU3U MOBEPXHOCTH
3eMuIH.

[loTeHnIManbHBIE W HENOTCHIMUAJIBHBIE  CHJIBL. CBs3p  paboOTHI
HEIMOTEHIUAIBHBIX CHJI C ©3MEHEHHEM MEXaHUYECKON SHEPIUU CUCTEMBI TEJI. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTpoucTBa M NPAKTHYECKOE NPUMEHEHME: BOAOMET, KOIED,
IIPY>KMHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE IBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOMIOTHO HEYHNPYroro yaapa ¢ HOMOUIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanre cBsizu pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW SHEpPruu
TE€JIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'YTa.

Paszgea 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KUHETUYECKONH TEOPUH M UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BEUIECTBA. MOJIEIM CTPOEHUS Ta30B, XKUIKOCTEM U
TBEPIBIX TeN U 0OBSICHEHHWE CBOMCTB BEIIIECTBA HA OCHOBE ITHX Mojejel. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennmoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. lllkamna temmnepatyp
Llenbcus.

Mogenb naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHOKUHETUYECKOM
TEOpUM UACAIBHOIO Tas3a. AOCONIOTHas TeMmIeparypa Kak Mepa cpeaHen
KMHETUYECKOW SHEPIHM TEIUIOBOrO ABMXKEHMs yactull raza. [llkama Temmeparyp
KenbBunHa. ['a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. 3akoH
Hanerona. M3omponeccsl B UI€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe nmpeacTaBieHre U3OMPOLECCOB: U30TEPMA, U30X0pa, N300apa.

TexHuyeckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,



OoapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OmnbITel 110 MU Py3Un KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHHS HJICAIBHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OmnpeneneHue Macchl BO3JlyXa B KJIaCCHOM KOMHATE€ Ha OCHOBE U3MEPEHUM
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMy COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamurku

TepMmoannamuueckass cucteMa. BHyTpeHHSA HEPrus TEPMOAMHAMUYECKOU
CUCTEMBI U CIOcoObI €€ n3MeHeHnus. KonudecTBo TeraoTel U paboTta. BHyTpeHHss
SHEpPrusi  OJIHOATOMHOIO  HWJEallbHOrOo  raza. Buaesl  Temonepenavw:
TEIUIONPOBOJAHOCTh, KOHBEKIIUSI, U3TydeHHUE. Y elbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[lonsitue 006 agumabatHoM mpouecce. llepBhlid 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHMKH K u3ompoiieccaMm. ['paduyeckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtumMocCTh MPOIECcCOB B MPUPO/IE.

TennoBble  MamuHbl.  [IpyHOMIIBIL  OEHMCTBHS  TEIUIOBBIX  MAllMH.
[IpeoOpa3zoBanust »HEpruM B TEIUIOBBIX MamuHax. Kosdduiment monesHoro
nericTBus TeminoBor MammHbL I{ukn Kapro m ero ko3d@duIMeHT MOJIe3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3meHeHnue BHYTpEHHEH JHEPrUM Teja TMPHU COBEPIICHUH pPabOTHI: BBIIET
npoOKH W3 OYTHUIKM TOJ JACMCTBHEM CKATOro BO3[yXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe myTEM TpeHus (BUICOEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTruu (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoil TypOWHBI, ABUTATENISI BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIA.



Yuenuueckuii sxcnepumenm, 1abopamopHule padbomol

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u koHAeHcarus. Vcnapenue u kumneHue. AOCOMIOTHAS |
OTHOCHUTEJIbHASI BIAXHOCTh Bo3nyxa. HaceliieHHbld map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhl KUTICHHS OT JIaBJIICHUSI.

Teépnoe Teno. Kpucrammaeckue u amopdHbie Teaa. AHU30TPOIMS CBOMCTB
kpuctaiuioB. JKunkue xkpucramibl. CoBpemeHHble Marepuanbl. [liaBieHue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miasienus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHUYeCKre YyCTpPOMCTBA W IPAKTUUECKOE IPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU TMOJIYUYCHHUSI COBPEMEHHBIX MATEpHUajoB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHUM.

Cnioco0bl M3MEPEHUS BIAXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepeHne OTHOCUTENIBHOW BIaKHOCTH BO3AyXa.

Paznen 4. DaekTpoauHAMMKA

Tema 1. Inekmpocmamuka

DnekTpu3anus Tel. JNeKTpUuYecKui 3apsa. [[Ba Buia aNeKTpUYECKUX 3apsioB.
[IpoBOIHUKHM,  AUANEKTPUKM W TOJYNPOBOJAHUKU.  3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 35eKTpUYECKUd 3apsi.
OnekTpuueckoe nose. Hanpsk€HHOCTD 3nekTpruueckoro nosst. [Ipuniun
CYIIEPIO3ULIAN DBJICKTPUUECKUX TMOJIEH. JIMHUM HanpsyKEHHOCTH DIIEKTPUYECKOTO
OJISL.

Pabota cun anekrpocraruueckoro nosjs. [lorenuuan. Pa3HOCTh MOTEHITMATIOB.
[IpOBOIHUKM W JAUANEKTPUKH B JJIEKTPOCTATHYECKOM moJie. JludnmekTpuyeckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHeHcaTop. DIeKTPOEMKOCTh MIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHH4eckrue yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: BJIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATHYECKAsl 3allluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII IEUCTBUS JIEKTPOMETPA.



B3anmoneiicTBrE HA3JIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH INTIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH IUIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON NPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

ONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa i1 y4acTKa LEMu.

DNEKTPUYECKOE CONPOTHUBIICHHE. YJEIBHOE CONPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapALIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

PaGora »snexrtpuyeckoro Toka. 3akoH Jhxoyms—Jlenna. MoiHOCTB
AIEKTPUYECKOTO TOKA.

OJIEKTPOABUKYILAsl CUJIa U BHYTPEHHEE CONPOTHUBICHUE HMCTOYHUKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 2yieKTpudeckon 1enu. Kopotkoe 3aMbikaHueE.

ONEeKTpOHHAasT  MPOBOJUMOCTb  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA IJEKTPOHHBIX TyYKOB.

[TomynpOoBOIHUKHY. CobOcTBeHHas u MPUMECHAS MPOBOJIUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKUid TOK B  pacTBOpax M  paciulaBaX  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DJeKTpUUeCKril TOK B razax. CaMOCTOSITENIbHBII M HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHECHHUE: aMIepMETP,
BOJIBTMETpP, PEOCTaT, HCTOYHUKHA TOKA, DJIEKTPOHATrpEBaTEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC MMPUOOPHI, TEPMOMETP CONMPOTUBIICHUSI, BAKYYMHBINA JTHO]I,
TEPMUCTOPHI U (OTOPE3UCTOPHI, TTOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3Mepenue CUiibl TOKa U HANIPSIKEHUS.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX NIPOBOJHHKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMemaHHOe COeIMHEHUE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue DJIEKTPOABIKYIIEH Ccwibl. KopoTkoe 3amblKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIIEHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[IpoBOAMMOCTB IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJUMOCTb BO3yXa.

OnHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yyeHue cMeniaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne »leKTpOABUKYIIEH CHIIBI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIECHUS.

HaOmronenue smexTposusa.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyuiecTBIsieTCs C
Y4ETOM COJIEPAKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MAaTHKH,
OHOJOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousmus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYyYHOI'O
MO3HAHUS: SBJICHUE, HAy4dHbId (akT, rumoresa, (u3nMyeckass BeIUYWHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHECHUMN, JTUHEHHAs QyHKIIUS,
napaboia, runepbona, ux rpadukud U CBONCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: mexanmdeckoe IBMKEHUE B KUBOM mpupojne, auddys3us, ocMoc,
TEIMJI000MEH >KMBBIX OPraHU3MOB (BUIbI TEILIONEpPEIadyH, TEIJIOBOE PAaBHOBECHUE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPBIX TE, ’KUIKOCTEN U
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, AJEKTPOJIUTHYECKAS] JTUCCOLUALINS,
rajibBaHHKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBIKEHUN C HCIOJ30BAaHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJUIMITHUKH, HCIOJIb30BaHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakera, BOAOMET W JIpyrue), IABUrarellb BHYTPEHHETO
CropaHusi, mapoBasi TypOvWHa, OBITOBOW XOJOJUIBHUK, KOHIUITMOHED, TEXHOJIOTHH
MOJIYYEeHUs] COBPEMEHHBIX MAaTE€pUaJiOB, B TOM UKCJIE HaHOMATEpHUAJOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3allliTa, 3a3€MJICHUE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIH MPUHTED, ANEKTPOHArpeBaTEIbHbIC puOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Maznummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKYUA
ITocTossHHBIe MarHuTEL. B3anMoiericTBHE IIOCTOSIHHBIX MAarHUTOB. MaruutHoe



nosie. BekTop MarHuTHOM MHAYKUWH. [[pUHINI Cyneprno3uiud MarHUTHBIX TOJIEH.
Jluauum MarHuTHOW wWHAYKIUU. KapThHa JHWHUNA MarHUTHOW WHIYKIIUU TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarautHOE T1OJIE NOPOBOAHMKA C TOKOM. KapThHa JWMHHMN WHIYKUUAH
MAarHUTHOTO TMOJA JJIMHHOTO MPSIMOTO TMPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBue NpoBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuina JlopeHnna, e€ MOayJib U HanpasieHue. [[BrkeHue 3apsiKeHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHMe ANEKTPOMAarHUTHOM MHAYKUUU. [lOTOK BeKTOpa MarHUTHOMN
WHIYKIUU. OJNEKTPOABMKYIIAS CWIa HHAYKIUHA. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun apanes.

BuxpeBoe »snekTpuyeckoe mnosie. OIEKTPOABMKYIIAs CUlIa HWHIAYKIUA B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBI€HME CAMOMHAYKUHUH. OIJIEKTPOJABWXKYIAs CHJIA
CaMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: TMOCTOSHHbBIE
MArHUThl, JJIEKTPOMAarHUThl, JJEKTPOJBUTATENIb, YCKOPUTEIH 3JIEMEHTapPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTh 3JIEKTPOABMKYIIECH CUJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIAYKIIHH.

Pa3nen 5. KoJsie0anusi 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KO1e0aHUA

Konebarenbnas  cuctrema. (CBoOOaHbIE  MEXaHWUYECKHME  KoJeOaHUs.
["apMonnyeckue konebanusi. Ilepuon, wactora, amrmutyna u (asa KojeOaHUM.
[Ipy>kMHHBIN MaATHUK. MaTeMaTU4eCKHii MasATHHUK. YPaBHEHUE TAPMOHHYECKUX
kojebanwmii. [IpeBpareHne sHepruu MpU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCaIbHOM KO0JI€O0aTeTbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHUYECKUMU W
ANIEKTpOMAarHUTHbIMU KoseOanusimMu. @Dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o0 3aTyXarolUX KoJieOaHUsIX. BbIHYKIEeHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIUTYAHOE W JACHCTBYIOIIEE 3HAYEHUE CHJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenaya U NOTPeOICHUE IEKTPUUECKON
DHEPIrUU. DKOJOTMYECKHUE PUCKH IIPU IPOU3BOJACTBE EKTposHepruu. Kyibrypa
UCITOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKHAU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJjeOAaTeabHOW CHUCTEMBbl (MPY>KUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

HaOmnronenue 3aryxaromux KojieOaHuii.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJIBI TOKA W HANPsDKEHUS! OT BPEMEHU) JJIA
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc 1npu 1OCIEIOBAaTEIbHOM COEIMHEHMHM PE3UCTOpPA, KaTYyIUIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre 3aBUCUMOCTH MEPUOJIa MaNbIX KOJeOaHUI rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanre NEpeEMEHHOIO TOKA B LEMH U3 MOCIEA0BATENBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYILKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 80JIHbL

Mexannueckue BOJIHBI, ycloBHs pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss M JJIMHA BOJHBL [lomepedyHble M MPOJOJIbHBIE BOJIHBI.
WuTepdepentus u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.



DJIEKTPOMArHUTHBIE BOJIHBL. Y CIOBUS U3JIYYEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentainus BektopoB E, B, V B anexkrpomarautHoit BomHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MpeJIOMJICHUE, MOJsApu3anus, audpakius,
unTepdepenius. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEHUE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMTBI paguOCBS3U U TeNEeBUACHUS. Painonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHHYeCKHEe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE. MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTHMKAa B TEXHUKE W MEAUIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHuE U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Koneobiomeecs Ten0 Kak HCTOYHHK 3BYKA.

HaGmronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u qudpakiuy MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HaHC.

HaOnronenue CBs3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIO0U H
YacTOTOM KOJeOaHUIA.

HccnenoBanne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHne cBeta. 3aKOHBI OoTpaxkeHUs cBera. [locTpoeHune nzoOpakeHHil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOIOTHBIN MOKa3aTeNb
npenomMiieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenesnbHBI yroy IOJIHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CioxHbIM cocTaB Oenoro cBeta. LIger.

Cobupartoniye u paccenBaromye JUH3bl. ToHKas TuH3a. DOKYyCHOE pacCTOSHUE
U ONTHYECKas cujla TOHKOM JuH3bL. [locTpoeHne n3oOpaxkeHuil B cCOOMpPAIOIINX U
pacceuBarommx auH3ax. Gopmyna TOHKOW JIMH3bI. Y BEJIMUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON OITHKH.

BonnoBass ontuka. WuaTepdepennms cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HAOMIOIEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHOM KapTUHE
OT JIBYX CUH(a3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cera. JudpakiuronHas pemerka. Y cioBue HaOI01eHUS IIIaBHBIX
MaKCUMyMOB TIpU MaJICHUA MOHOXPOMATHYECKOTO CBETa Ha IU(PPAKIIMOHHYIO
PELIETKY.

[Tonspuzanus ceera.



TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHWE: O4YKH, JIyIa,
¢oToanmapar, MPOEKUMOHHBIA ammapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsAMOIMHENHOE pAaCIPOCTPAHEHHUE, OTPAKEHHE U IIPEIOMIICHHE CBETA.
OnTuueckue npruOOpsI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

HaOmronenune natepdepeHinu cBera.

Hab6mronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomydyenue ciekTpa ¢ MOMOIIbI0 AU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune nokaszaTess MpeIoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIEHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuLIbI MPUMEHUMOCTH KJIACCUYECKON MexaHUKU. [locTynaTel crieruanbHOM
TEOPUN OTHOCUTEJIILHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAILCHUE
JUTUHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C YHEPTUEH U UMITYJILCOM PEIISITABUCTCKON YacTHUIbI. DHEPrus
MOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. Dopmyna [lnanka cBsi3u s3Heprur GOTOHA C €r0 YaCTOTOW. DHEPrus
U UMIyJibC (POTOHA.

OtkpeiTre u uccnegopanue poroddpdexra. Onbitel A. I'. CToneroBa. 3aKOHBI
dotorpdexra. YpaBHenue IinmTeitHa mus dotoddpdexra. «KpacHas rpaHumay
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOe NeCTBUE CBETA.

TexHudeckue yCTpPOWCTBA W TMPAKTHYECKOE TMpUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, CoTHEUHAs1 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu



®doTo3(]heKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeENIHETO GoTodddeKTa.

CeTonuon.

Conneynast Gatapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopaa mo paccessHuio a -4acTHIL.
[Tnanerapnas moaens atoMa. [loctynarsr bopa. M3nydyenue u nornomieHue GoToHOB
IIPU [IEPEXOIE aTOMA C OJJTHOTO YPOBHSI SHEPTHH Ha Apyroil. Buael cektpoB. CekTp
YPOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BousHoBeIE cBoicTBa yactull. Boinbl ne bpousa. KopryckyisipHO-BOJIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOWCTBA M TNPAKTUYECKOE NPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Habnronenue nuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JI0Ka3bIBAIOLIUE CIOKHOCTh CTpoeHHs snapa. OTKphITHE
paaroakTUBHOCTH. OnbIThl Pe3epdopaa no onpeaeneHnio coctaBa paiioaKTUBHOTO
m3nyuenusi.  CpoiictBa  anbda-, Oera-, ramMma-uzinydeHus.  BrusHue
PaINOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TPOTOHA W HeWTpoHa. HykionHas mMopenb snpa I'eiizeHOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnaa. DNEKTPOHHBIH ¥ TO3UTPOHHBINM Oera-pacmazn. [amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOIO pacma/a.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. JledexT maccer sapa.

SnepHble peakuuu. JleneHue u CUHTES sep.

SAnepusiii peaktop. TepMmosimepHbiii cuHTe3. [IpoOGiaeMbl M MEPCHEKTHUBEI
AJICPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3nyecKoi KapTUHBI MUPA.

TexHuyeckue ycTpoiCcTBa M MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMmepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Llemoncmpayuu

Cu€TUrK MOHU3UPYIOLINUX YACTHLL.



Yyenuueckuii osxcnepumenm, 1abopamoptule pabomsoi
HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Otansl pa3BuUTUsA acTpoHOMUH. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bupn 3BEé3gnoro neba. CosBe3nusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUJIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHas akTUBHOCTb. McTtouHuk sHeprun CojiHIA U 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTHUKHU. Jluarpamma «CHEKTPAJIbHBIM KJIacc —
CBETHUMOCTB». 3BE31bl IJIABHOM IOCJIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JIJIA 3BE3]] IJIABHOU IMOCIIEI0BATEIbHOCTH. BHYTpeHHEE CTpOCHUE
3BE31. COBpPEMEHHBIE MPEACTABICHUS O MPOUCXOXKIAECHUU U 3Botonnu ConHIa u
3BE3/1. DTalbl )KU3HU 3BE3.

Mneunsit Ilyte - nama ['amaktuka. [lonoxxenume m nBuwxenue ConHua B
['amaktuke. Tunel raakTuk. Paguoranaktuky m kBasapbl. UEpHBIE ABIPHI B sApax
raJaKTHK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa06ma. Pazoeranne rajiakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHUE.

MacirabHas ctpyktrypa Beenennoit. MetaranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus

HabGmronenus: HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITHIOTEPHBIX
MPWIOKEHUN ISl OTIPENICTICHUS TOJ0KEeHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

HabGmrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHUE

Ponp ¢usnmkn u acTpOHOMHHM B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM U ATHYECKOU cpepax neaTeIbHOCTH YeIOBeKa, pOJib U MeCTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOM HayYHOU KapTHHE MHUpa, POJib (PU3UUECKON TeopHUH B
dbopMUpOBAHUU TIPEJCTABICHUIN O (PU3NYECKON KapTHUHE MUPA, MECTO (DU3NUECKOM
KapTUHBI MUpPa B 00IIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUIN
O MPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuyenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€M C KypCcaMu MATEMAaTHKH,
Ounonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHUH.

Meorxcnpeomemnvie nousmus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4HOI'O
MO3HAHUA: SBJICHHE, HAy4HbIH (akT, rumnoresa, (puanmyeckas BeTUUYMHA, 3aKOH,
Teopusl, HaOIIOIEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pelieHUE CUCTEMBl YpPaBHCHHH, TPUTOHOMETPHUYECKHE
(YHKIIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUUECKOEC
TOXKJECTBO, BEKTOPHI M UX MPOCKIMH HA OCH KOOPJHMHAT, CIOXCHHUE BEKTOPOB,
IIPOW3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, TPU3HAKA TOI00US TpPEYTrOJbHHUKOB,
OTIpeJIeIICHNE TUTOMIAIN TFIOCKUX (GUTYp B 00BEMA TElI.

bBuonoeus: snekTpuveckue SBJICHUS B JKMBOH TNPUpPOJE, KoJeOaTeIbHbIC
JIBMDKCHUST B JKUBOW MPHPOJIE, ONTHUCCKUE SABJICHUS B JKUBOM NPUPOJE, ICHCTBUE
pajuaIyy Ha )KUBbIC OpraHU3MEI.

Xumusi: CTPOCHHE aTOMOB M MOJICKYJI, KPUCTAILIMYECKAs CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHU KPUCTAJUIMYCCKON PEIIETKH, CIICKTPAIbHBIN aHAJIH3.



l'eocpagpusa: MarHuTHBIE TIOJIIOCA 3€MJITH, 3aJI€KH MAarHUTHBIX pyA,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeus: NVHUU 3IEKTpONEpEAAaY, FTEHEPATOP NEPEMEHHOTO TOKA,
ANEKTPOABUTATENb, MHAYKIIMOHHAS NI€Yb, paiap, PaAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neus, mpoeKIMOHHBIN anmapat, BOJOKOHHAs ONTHKA,

COJTHEeuYHas Oatapesi.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHoro mnpeamera «®dusuka» Ha YpPOBHE CpEIHEr0 OOIIETro
oOpa3oBanus (0a30BBI YPOBEHbB) TOJDKHO OOECIEYUTH JOCTIIKEHUE CIEHYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTO IpenMera «DU3nKay JOJKHBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEH JMYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAllM{, TO3WTUBHBIX  BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM TICHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIUPECHHUE XU3HCHHOTO
OTBITA M OIBITa NEATCILHOCTH B MPOIECCE PeaTM3alil OCHOBHBIX HaIlpaBICHHUI
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSI:

c(hOPMHPOBAHHOCTH TPAKIAHCKON TMTO3UITMH 00YJarOMIerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJWIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHHCTHYECCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBLHOCTh B HMHTEpPECax TIpakIaHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYTPABICHUH B 00pa30BaTEIbHON OpTaHN3aINM;

YMEHHUE B3aUMOJICHCTBOBATH C COITUABHBIMA HHCTUTYTAMU B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) MATPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKTaHCKOH UJICHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYCCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATHh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO Oy IyIIETO;

4) 3CTeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOYAs ICTETUKY HAYIHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;



5)Tpya0BOro BoCIIUTAHNUS:

UHTEpEeC K pas3nudHbIM cepaM npodecCuoHANIbHON JeATEIbHOCTH, B TOM
YHCJIe CBSI3AHHBIM C (PU3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CITOCOOHOCTH K O0pa30BaHUIO U CaMOOOPA30BaHUIO B 00IACTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOTHYEeCKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh IKOJOTHUECKON KYyJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBICHHUE JCUCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacuIMpeHre OmbITa JEATEIBHOCTH SKOJIOTHYECKON HamNpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) MEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTU HAy4YHON JeATeTbHOCTH, TOTOBHOCTH B MPOIECCe
H3y4deHUS (DU3UKH OCYIIECTBIISATH MPOCKTHYIO U UCCIEAOBATEIBCKYIO ICSITCIIBHOCTD
WHUBHTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENFHO  (OPMYJIMPOBATH M aKTyaIM3UpOBaTh  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENCIATh TICNH JIEATCILHOCTH, 3aJaBaTh IapaMeTpPhl W KPUTEPUH UX
JOCTYKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH ¥ TMPOTHUBOPEUHS B  paccMaTpPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH pelIeHUs] MPOOJIEMbI ¢ YU4ETOM aHalM3a MMEIOIINXCS
MaTepHaIbHBIX ¥ HEMAaTePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JICATEIbHOCTh, OIICHUBATH COOTBETCTBUE PE3YJITATOB
1EJI5IM, OLICHUBATh PUCKH TIOCIEACTBUMN JACSITEIBHOCTH;
KOOPJIMHUPOBATH M BBITIOJIHATE PaOOTy B YCIOBHUSAX PEATLHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaeaoBare/ibCKue 1eMCTBUA:
BIIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBHIMA TOHATHUSIMHA W METOJaMU
(bu3nYeCcKo HAYKH;



BJIQ/IETh HABBIKAMH y4EOHO-UCCIIEI0BATEIbCKON U POEKTHOM 1EATEIbHOCTH B
obnactu (U3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB pEIlIeHUs 3anay (PU3MUECKOrO COACpIKAHMsSI, NMPUMEHEHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BJIAJECTh BUAAMHU JICATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETALY, NpeoOpa3oBaHUI0 M IPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX MPOEKTOB B 00s1acTU (PUBUKH;

BBISIBIISAITh PUYMHHO-CIIECTBEHHBIE CBSI3W M aKTyaJM3UpoOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ pPEIICHUs, HAXOAUTh ApTYMEHTHI IS J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PCELICHHS 330a4d  PE3yJIbTaThl,
KPUTHUYECKHA OLIEHMBATHh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (QOpPMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

YMETb MEPEHOCUTh 3HaHWs 10 (U3MKEe B MPAKTUYECKYIO 00JIaCTh
KU3HEIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 331a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HaBbIKAMHU MOIy4YeHUs MH(pOpManuu (U3MUECKOro COJEpKAHUS U3
MCTOYHHUKOB PAa3HbIX THUIOB, CAaMOCTOSITEIbHO OCYILECTBIIATh TOHUCK, aHaJU3,
CUCTEMAaTH3alMI0 U HMHTEpPHpPETaluio MHPOPMAlMU pa3IUYHbIX BUIOB U (HOpM
IIPE/ICTABIICHHUS];

OLICHMBATh JI0CTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh  CpeacTBa  MHGOPMAIMOHHBIX M KOMMYHHUKalMOHHBIX
TEXHOJIOTUA B PEIIEHUU KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3ALMOHHBIX
3a7a4 ¢ cOOJII0/IeHuEM TpeOOBaHUM 3PrOHOMUKH, TEXHUKH O0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M OSTUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30IacHOCTH;

co37aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B Pa3Iu4HbIX (opMarax ¢
y4€TOM Ha3HaueHHUs UH(OpPMAaLMK U LIETIEBON ay/IUTOPUH, BHIOMpAsi ONITUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe el CTBUA:
OCYILIECTBIAThH OOIIEHNE Ha YpOKax (PU3UKU U BO BHE-YPOUHOU JESTENbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(QJIMKTHBIX CUTyallUd M CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUYKY 3PEHHsI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh ¥ HCIIOJIB30BaTh IIPEUMMYIECTBA KOMaHAHOW W HWHIWBHIYyaJIbHOU
paboTHI;

BBIOMPATh TEMATUKy U METOJbI COBMECTHBIX AECUCTBUI € Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JEUCTBHUS MO €€ JOCTUKECHUIO: COCTAaBIATh IUIAH JICHCTBUU,
pacnpenensaTb pojud C YYETOM MHEHUH YYacTHUKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KaYECTBO CBOETO BKJIa/la M KaXXJI0T0 YYaCTHUKA KOMaH/Ibl B OOLIHIA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHHWBATh WJIEH C IIO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIe AeiiCTBHSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JIACTH
GU3MKK M aCTPOHOMHH, BBIIBIATH MPOOJEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IUIAH PELIEHUS PACUETHBIX M KadyeCTBEHHBIX
3aJ1a4, IJIaH BBIIOJHEHUS MPAKTUUYECKON pabOThl C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOP, AapryMEHTHUPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO 3PYAULIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAa/J€Th  HABBIKAMU  IIO3HABATEJIBbHOM  pediexkcun Kak  OCO3HaHMs
COBEPILIAEMBIX JEMCTBUII W MBICIUTENIbHBIX IIPOLIECCOB, WX PE3YyIbTaTOB U
OCHOBAHUIM;

UCIOJIB30BaTh MPUEMBI peIeKCUU U OLEHKH CUTyalliH, BHIOOpa BEPHOTO
pelieHus;



YMETh OLICHMBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HUX
CHMIKEHUIO;

OPUHUMATh MOTHUBBl M AapryMEHTBhl JpPYTUX [pU aHAJINW3E pPE3yJbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHThl JApPYyTrUX IpU aHalu3e pPe3yJbTaToB
NESTEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce 1O0CTHXEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS POTPAMMBI T10
bu3uke [ ypOBHA CcpeaHero o6Omiero oOpa3oBaHHUs Yy  00yYarolUXcCs
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJIEKT, IpenoJiararo i
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKIIIOYAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBLHOU cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHE, CIOCOOHOCTh aJalNTHPOBATBCI K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIIOUYAIONIEH CTpEeMIICHHE K TOCTHKEHHUIO HETH H
yclexy, ONTHUMU3M, MHUIUATHUBHOCTb, YMEHHUE JEeWCTBOBaTh MCXOIs U3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSHHE
JPYTHUX, YYUTHIBATH €T0 TIPH OCYIIECTBICHUH OOIICHHUS, CTIOCOOHOCTH K COUYBCTBHUIO
U COTIEPEKUBAHMUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBAaTh OTHOLICHHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiacce mpeamMeTHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPUMEpPax poJib U MeCcTO (U3UKKA B (HOPMUPOBAHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHHUKH W
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

VUYUTBIBATh TPAHUIBI TMPUMEHEHUS HU3YyYCHHBIX (DU3UYECKUX MOJIETICH:
MaTepuajibHas TOYKa, MHEpIMadbHas cUcTeMa OTcUETa, aOCOMOTHO TBEPAOE TEO,
WJICAIbHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUAKOCTEW W TBEPABIX TEJI, TOUEUHBIN
AIEKTPUUECKUH 3apsij MPU PelIeHnH (PU3NIECKUX 3a71a4;

pacno3HaBath (U3HUECKHUE SBIEHUS (IIPOLIECChl) U OOBSCHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHHMS BEILECTBA U



ANEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHUE,
CBOOOJIHOE TAaJIEHUE TeJN, JBMKEHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJCHCTBUE
Ten, nuddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX TeE,
U3MEHEHUE O00BbEMA TeNl MPU HArpeBaHWU (OXJIAKIEHUM), TEIJIOBOE PaBHOBECHE,
WCIIAPEHNE, KOHJCHCALWs, IUIABJIICHUE, KPUCTAJUIM3alNsl, KUIICHHE, BIIAJKHOCTD
BO3/1yXa, MOBBILICHUE IABJICHUS ra3a [Py €ro HarpeBaHUM B 3aKPbITOM COCYE, CBSI3b
MEXKIy NapaMeTpaMH COCTOSIHHMS Ta3a B H30MIpoleccax, dJIEKTPHU3alus Tel,
B3aMMO/JICHCTBUE 3apsJIOB;

ONKCHIBATh MEXAHUYECKOE JABWKEHHUE, UCIOJIb3Ys (PU3NUECKUE BEIMYMHBIL:
KOOpAMHATA, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIBC TEJA, KNHETUYECKAsl SHEPrus, MOTECHUUAJIbHAs 3HEPrus, MEXaHW4ecKas
paboTa, MeXaHMYecKass MOIIHOCTb; IpPH OIMCAaHUU TPAaBUIBHO TPAaKTOBATh
(U3MYECKUI CMBICT HCHOJB3YEMBIX BEJIMYMH, HUX OOO3HAYECHHUS M EIAUHHIIBL,
HaXOoJUTh (DOPMYJIbI, CBS3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU
BEJINYNHAMU;

ONMCHIBATh HM3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBICHUS,
UCHONB3ysl (PU3MUECKHEe BEIUYMHBI: JaBJICHHE Tas3a, TeMIepaTypa, CpenHss
KMHETUYECKAsT DHEPIUs XAOTHYECKOrO JIBHKEHHUS MOJIEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KOA(p(GUIUEHT TMOJEe3HOr0 JEHCTBUS TEIJIOBOIO JBUTATeNs; NpU ONHCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCIOJB3YEMBIX BEJIWYUH, UX
00O3HAaYeHUsT M €IMHMIBI, HAaXOJIUTh (QOPMYIbI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

ONMUCBHIBATh U3YUYEHHBIE DJIEKTPUUECKNE CBOMCTBA BEIIECTBA U DJIEKTPUYECKUE
SBJICHUSI (TPOIIECCHI), UCTIONB3YSd (PU3NUECKUE BEITMYMHBI: DJICKTPUUECCKUN 3aps,
AIIEKTPUYECKOE I10JI€, HAINPSHKEHHOCTD I10J1s, ITOTEHIMAN, PA3HOCTh IIOTEHIAAJIOB;
IpU ONUCAaHWUU TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HMCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUs M EAUHMIIBI, YKa3bIBaTb (OPMYJIbl, CBS3bIBAIOIINE
JaHHYIO0 (PU3MYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMY;

aHaJIM3UPOBaTh (PU3NYECKUE MPOIECCHl U SBJICHUS, UCIONb3YsS (PU3NUECKHUE
3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro Tsarotenus, |, II u III 3akons HeroTOHA,
3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, TPUHLINI
CYyNEPHO3ULIHUNA CHWJI, TMPHUHIMI PABHOIPABHUS HWHEPLUUAIBHBIX CUCTEM OTCUYETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, I'a30BbIEC 3aKOHBI, CBS3b
CpeIHell KUHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHHSI MOJIEKYN C abCONIOTHOMN
TEMIEPATYpOl, MEPBBIM  3aKOH  TEPMOAMHAMHKH, 3aKOH  COXPaHEHHUS
ANEKTPUYECKOTO 3apsa, 3aKkoH KynoHa, mpyu 3TOM pa3inyarh CIIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHE M YCJIOBUS (IpaHMIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIUIIBI ACUCTBUS MAIINH, TIPUOOPOB U TEXHUYECKUX



YCTPOMCTB; pa3jinyaTh yCIOBUS MX 0€30MaCHOr0 MCMOJIb30BAHMS B MTOBCEIHEBHOM
KU3HU,

BBIMIOJIHATh OKCIIEPUMEHTHI 110 MCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C MCIOJB30BAHUEM TPSIMBIX M KOCBEHHBIX HM3MEPEHHUH, TPH 3TOM
dbopmyIrpoBaTh MpoOIIeMy/3a/1ady U TUIOTE3y YIEOHOT0 SKCIIEPUMEHTA, COOUPaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHUSs, TPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISATh MPSIMBbIC U KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEITUYHH, MTPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CIOCOO W3MEPEHUS M MCIOJIb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCUMOCTH  MEXAY  (PU3MYECKUMH  BEIUYMHAMHU  C
HCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHHH, MPU STOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3yIbTAThI MOJYUYEHHON 3aBUCUMOCTH (DPM3MUCCKUX BEIIMYMH B BUJE
TabnuI 1 rpaduKOB, ACIIaTh BHIBOJBI IO Pe3yJIbTaTaM UCCICIOBAHMS;

coOJII0/IaTh TpaBWiIa OE30MAaCHOTO TPy/Aa MPHU MPOBEJACHUU HCCIICIOBAHUN B
paMKax y4yeOHOro »JKCIEPUMEHTa, Y4YEOHO-HCCIEIOBATEIbCKOM W MPOEKTHOMN
JESATEILHOCTH C UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1abOpaTOPHOTO
000opy1I0BaHUS;

pematb pacu€THbIE 3ajlaud C SBHO 3aJaHHON (PU3MUECKONW MOJIEIbIO,
UCIIOJIBb3Ysl (DU3MYECKHEe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3MUYECKYIO MOJIEIb, BBIJACIATh (QU3MUYECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOaMMBIC I € PEIICHHs, MPOBOJIUTH PACUEThl M OICHWBATH PEATbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3HUCCKONW BEJIMUNHBI,

peraTh KaueCTBEHHBIC 3a/1a4: BBICTPAUBATh JIOTHYCCKH HETIPOTUBOPECUHUBYIO
IEMOYKY PACCYXKJIEHUW C OMOpPOd Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

WCITOJIB30BATh MPH PEIICHUHN YICOHBIX 3a/1a4 COBpEMEHHBIE HH(POPMAITMOHHBIC
TEXHOJIOTHH IS TIOWCKA, CTPYKTYPUPOBAHMS, WHTEPHPETAUA M TPEICTABICHUS
y4eOHON W Hay4YHO-TIOMYJSPHOM WHGOpMAIMK, TOJYyYeHHOW W3 Pa3IHMYHbIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

MPUBOJUTH IPUMEPHI BKJIaIa POCCUUCKUX U 3apyOCIKHBIX yUEHBIX-(DU3HKOB B
pa3BUTHE HayKH, OOBSICHEHHE TTPOIIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHU;

WCITIOJIb30BATh TEOPETUUECKUE 3HAHUS TI0 (PU3UKE B TTOBCEAHEBHOM JKU3HU JIJIS
oOecrieueHust 6€30MaCHOCTH MPU OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM 3KOJIOIMYECKOTO
MOBECHUS B OKPY KaIoILel cpejie;

pabotatb B TpyHNE€ C BBINOJHEHUEM pPaA3JIMYHBIX COIMAIbHBIX PpOJEH,
IJIAHUPOBATh PAa0OTy TPYMIbl, PAMOHATHHO PACTIPENETSITh OOSI3aHHOCTH U
TJIAHUPOBATH JESATEIHHOCTh B HECTAHJAPTHBIX CHUTYAIUAX, aJIEKBATHO OIEHUBATH



BKJIAJ] KQXK/10I0 U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paccCMaTpUBAEMON MTPOOIEMBI.

K xon1y oOyuenus B 11 Kkiacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpHUMEpax pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHUpPAa, B PAa3BUTHM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTHH, B IPAKTUYECKOM ACATEIBHOCTH JIIOJEH, LIEIOCTHOCTh U E€IMHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJENEH:
TOYEYHBIM JIEKTPUYECKUN 3apsif, JIyd CBETa, TOUCYHBIM MCTOYHHK CBETA, SIEPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOrO sipa MpU peleHUU (U3HYECKUX
3aj1ay;

pacrno3HaBaTh (pU3NYECKUE SIBJICHUS (TIPOLIECCHI) U OOBACHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKN U KBAaHTOBOW (DU3UKU: 3JIEKTPUYECKAsS] POBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECUCTBHUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJEKTPOMArHUTHAs MWHAYKIUSA, JEHCTBHE MAarHUTHOIO IIOJISI Ha
IPOBOJHUK C TOKOM W JIBWXKYILIMHCS 3apsill, 3JEKTPOMarHUTHbIE KojieOaHUs U
BOJIHBI, IIPSMOJIMHEWHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IIPEIOMIICHUE,
uHTEeppepeHus, audpakauss W NOJspU3alMs CBETa, JUCIEPCUs  CBETA,
dbotoanekTpudeckuii a3dpdext (potoaddekT), cBeTOBOE aBieHUE, BOSHUKHOBEHUE
JMHEWYaTOro CIEKTpa aroMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas

PaguOaKTUBHOCTB;
OMKCHIBATh W3YYEHHBbIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  AJEKTPUUECKYI0  MPOBOJAMMOCTb  pPA3JIMYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), MCIOJIb3YS (DU3NUECKUE BEIMUYMHBI:
DIEKTPUYECKUN 3apsil, CUJIa TOKA, BJIEKTPUYECKOE HAIPSKEHUE, JIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOABMKYIAs cuiia, paboTa TOKa,
MHOYKIWAST MAarHuTHOTO ToJsA, cujia Awmrepa, cwia JlopeHna, WHIYKTUBHOCTh
KaTyIIKH, SHEPTUsl 3JEKTPUUYECKOTO M MArHUTHOTO TMOJIeH, MEPUOJ M 4YacToTa
KojeOaHuii B KoJeOaTeJbHOM KOHType, 3apsj M Cuila TOKa B TIpolecce
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHW#, (OKYCHOE paccTosSHUE U
ONTUYECKAas CUJIa JIMH3BI, IPY OMMCAHUY MPABUIILHO TPAKTOBATH (PU3NUECKUN CMBICT
UCIIOJB3YEeMbIX BEJIIMUMH, UX OO0O3HAYEHUS WM EJAUHUIIbI, YKa3biBaTh (DOPMYIIbI,
CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BETUUNHAMU,

ONMCHIBAaTh W3YYCHHbIE KBAaHTOBBIE SABJIEHHUS W MPOLECCHI, HCHOIb3YS
bu3ndecKue BETUYMHBL: CKOPOCTh JJICKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETA, DHEPrUsl U UMITYJIbC (POTOHA, EPUOJ MOTypacnaja, SHEPTUs CBs3U
aTOMHBIX fJIep, MPU OINUCAHWU TMPABWIBHO TPAKTOBATh (PUINUYECKHUI CMBICT
UCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS U E€JUHUIbI, YKa3bIBaTh (HOPMYJIbI,
CBS3BIBAIONIUE JTAHHYIO (PU3WYECKYI0 BEJIWYMHY C JPYTMMHU BEIWYHWHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI,



aHANIM3UPOBaTh (U3MUECKUE MPOLIECCHl U SIBJIICHUSA, UCHONb3YS (HU3UUYECKUE
3aKOHBI MU MPUHIMIMBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapauIebHOTO
COCJIMHEHUS TPOBOJHUKOB, 3akoH JIkoynsg-JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKIHUH, 3aKOH MPSIMOJUHEHHOTO pacpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI NPEJOMJICHUS CBETa, ypaBHeHHe OiHIITeHHa i (oTorddekTa,
3aKOH COXPAHEHUs YHEPruM, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsijia, 3aKOH COXPAHEHHs MacCOBOTO 4HMCia, MOCTynaThl bopa,
3aKOH PaJMOaKTHBHOIO pacraja, Mpu 3TOM pa3indarh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTEMaTHUYeCKOE BBIPAKEHUE U YCIOBHUS (TpaHULbI, 00JacTH)
MIPUMEHUMOCTH;

OTIPEJICIISTh HAlPaBJIEHUE BEKTOPA UHAYKIIUU MArHUTHOTO MOJISl POBOJIHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M ONHCHIBATH H300pa)KCHHE, CO37aBAEMOE IUJIOCKHM 3E€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIENOBAaHUIO (PU3WYECKUX SBICHUU W
MPOLIECCOB C HKCMOJB30BAHMEM TMPSIMBIX W KOCBEHHBIX H3MEPEHHM: TPH 3TOM
dbopmyHupoBaTh podiieMy/3a1ady ¥ THIIOTE3y YY4eOHOro IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOT0 000PYI0BaHUS, TPOBOAUTH OMBIT U (GOPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIUYHH, MIPU
ATOM BBIOMpATh ONTUMAJBHBIM CMOCOO W3MEpPEHHS M MCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEITUYMH C UCIIOJIB30BAHUEM MPSMBIX
WU3MEPCHUI: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YyIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJIE TAOIHUI] U TpaduKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

cobJro1aTh mpaBuia 0€30MacHOro Tpy/Aa MPU MPOBEACHUU HCCIETOBAHUM B
pamMKax ydeOHOro JSKCIEpUMEHTa, Yy4eOHO-UCCIIEeIOBATENbCKOH W TMPOEKTHON
JESATETLHOCTH C HCIOIh30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB W JIaOOPAaTOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3aJa4yud C SBHO 3aJaHHON (DU3UYECKON MOJEIbIO,
UCTIONB3YS (PU3NUYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBHS 3aa9n
BBIOMPATh (PUBMUYECKYIO MOJIENb, BBIACIATh (U3HMUECKUE BEIUYUHBI U (HOPMYJIbI,
HEO0OXoauMbIe Ui €€ PEeIIeHUs], MPOBOJUTh PAcCUEThl M OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

pelaTh KaueCTBEHHBIE 33/1a4i: BBICTPAUBATDH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY paCCy>KJIECHUU C OMOpPOd Ha HW3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

WCITIOJIB30BATh MPH PEIICHUHU YIEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, WHTEPHPETANUA U TPEIACTABICHUS



y4eOHON M Hay4YHO-TIOMYJISIpHOM HH(OpMaluM, MOMYyYSCHHOH W3 pa3IMyHbIX
UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTy4yaeMyl0 HHPOPMAIIUIO;

OOBSICHATH TNPHUHLMUIBI JCHCTBUS MAaIIMH, NPHOOPOB W TEXHUYECKUX
YCTPOMCTB, pa3ianyaTh yCIOBUS UX 0€30MacHOrO KCIOJIb30BAHUS B MOBCETHEBHOU
KU3HU;

NPUBOJAUTH MIPUMEPHI BKJIA/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BuUTHE HAayKd, B OOBSCHEHHE IPOILECCOB OKPYXKAIOMIETO MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCEIHEBHOM JKU3HH IS
oOecrieyeHusi O€30MAaCHOCTU MpU OOpalIeHWH € MNpUOOpaMH M TEXHUYECKUMU
yCTpOMCTBaMHM, JJIsi COXPAHEHUS 3/10pOBbS M COOJIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPY’KaIOLIEeH Cpene;

paboTaTh B TpyIIe C BBHIMOJHCHUEM pPAa3JHYHBIX COLMATIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIbI, PAMOHAIBHO paclpeAeisiTh O0O0s3aHHOCTH U
IUIAHUPOBATh JESTENIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTpUBAEMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJuinuecTBO 4acoB DJIeKTPOHHbIE
(undgposBbie)
HanvenoBanue pa3gejoB H  TeM
Ne n/m KonTpoabubie | IIpakTuueckue o0pasoBaTe/bHbIE
NnporpaMmmbl Bcero
padoThI padoThI pecypcesl
Pazgen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 bubmorexa LIOK
https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 Bubnmnorexa [IOK
https://m.edso0.ru/7f41bf72
2.2 JlnHamuka 7 bubnnoreka [IOK
https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 bubmmoreka [IOK
https://m.edso0.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3NKA U TEPMO/IMHAMUNKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 BuGmiorexa LIOK
TeOpuH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 Bu6morexa IJOK
Da30BbIC NIEPEXO/Ibl https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny 24
Paznea 4. JIEKTPOJANHAMUKA
* Srexapocranina » s edsc0.UTTALOT?
42 [TocTosHHBIN 5IeKTpUYECKUi TOK. TOKH B 12 Bu6miorexa [JOK
pa3MUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
(uudpossbie)
HaumeHoBaHue pa3iesioB U TeM
Ne i/ KonrTpoabubie | IlpakTuueckue o0pasoBaTejbHbIe
NnporpaMmmbl Bcero
padoThI padoThI pecypceel
Pasznen 1. JIEKTPO/IMHAMUKA
11 MaruutHoe nose. JIeKTpOMarHuTHas 11 1 5 Bu6miorexa IOK
HHIYKIHA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
b1 MexaHuuyeckue U 3JIeKTPOMarHuTHbIE 9 1 Bubimoreka LIOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
bubnmorexa LIOK
M
2.2 €XaHUYECKUE U 3JIEKTPOMArHUTHbIE BOJIHBI 5 1 https://m.edsoo.ru/7fA1c97c
23 OmnTuKa 10 4 bubmmnorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

31 OCHOBBI crielIMaIbHON TEOPUU 4 1 Bu6mnuorexa [IOK
' OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DIEeMEHTHI KBAHTOBOM ONTUKH 6 bubimoreka [IOK
https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bu6muoreka [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATomHOE A1po 5

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7

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

Hroro no pazgeny 7

Paznesa 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maroiee MOBTOPECHHE 4 bu6nuorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pe3epBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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