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AHHOTaUus K padoyeil mporpaMme Kypca BHEYPOUHOI 1eATeJIbHOCTH
«Teopernyeckas u NpaKkTuyeckas Guzuka»

Ha3Banmue Cpoxk, Ha Kparkas xapaktepucTuKa NporpamMmmbl
pabdouei KOTOPBIH
nporpaMmmbl | paspadaTbiBaercs
padouas
nporpamMmma
Pabouas 1 ron PaGouas mporpamma Kypca BHEYPOUHOIl N1EATEIbHOCTH
nporpamma no ¢usuke «Teopermueckas M MpakTHUECKass (UMK IS
Kypca oOyuatommuxcst 10  kmaccoB  pa3paboTaHa Ha  OCHOBE
BHEYpOHHON TOJI0KEHUH U TpeOOBaHMIA K Pe3yIbTaTaM OCBOEHHS OCHOBHOI
SATEITLHOCTH .
ACATEIIEHOC o0Opa3oBaTenbHOl mporpammbl, mpenactaBieHHbix B OI'OC
«Teopernyeckas N o .
COQ, a Takxe ¢ yuéroMm (penepanbHOil pabouell mporpamMmmsl
U TIPaKTHYECKas
(u3uKay BOCTIMTAHUS ¥ KOHIICTIIIUH TPENOJaBaHNs YIeOHOTO MpeaMeTa

st 10 xitacca

«Pu3uka» B 00pa3zoBaTeNbHBIX OpraHM3aunusax Poccuiickoit
denepanuy, peayM3yOIIUX OCHOBHbIE 00pa30BaTENIbHbIE
MPOTPaMMBEI.

CopepxaHue nOporpaMMbl Kypca HampaBiI€HO Ha
(dbopMHpOBaHHE  E€CTECTBEHHO-HAYYHOM  KApTUHBI  MHpa
oOyuatomuxcst 10 kiaccoB mpu oOyueHUM HUX (pu3uke Ha
OCHOBE CHCTEMHO-ESITEeNIbHOCTHOrO mnoxaxona. [Iporpamma
Kypca no ¢usuke coorBercTByeT TpedoBanusmM ®I'OC COO k
IUTAHUPYEMBIM JMYHOCTHBIM, peIMETHBIM U
METanpeIMEeTHbBIM  pe3ylbTaTaM  OOy4YeHMs, a  TaKKe
YUUTBIBAET HEOOXOIUMOCTh pEATH3AHA MEXIPEIMETHBIX
CBA3e (QU3MKM C €CTeCTBEHHO-HAyYHbIMH  y4e€OHBIMU
npeaMmeramu. B Hell onpenensioTcs OCHOBHBIE LIEIH U3yUEeHHUs
GU3MKM Ha yYpOBHE CpegHEero oO0mero oOpa3oBaHUSA,
TUTAHUPYEMBIE  pe3yNbTaThl  OCBOCHHS Kypca  (U3HKH:
JMYHOCTHBIC, METAIpEIMETHBIE, TPEIMETHEIE.

IIporpamma  Kypca  BHEYpOYHOM  JAEATENbHOCTH
BKJIIOYAET:

® IUIAHUpYEMBIE  pe3ylbTaThl  OCBOCHHS  Kypca

BHEYPOYHOMH JeSATeIbHOCTH o ¢buzuke
«Teopernyeckas v nmpakTudeckas GU3nKa»;

e coJepXaHHE Kypca BHEYpOUHOH JesITEeIbHOCTH I10

¢usnke «Teoperndeckas U MpakTHIECKask GUINKaY.

Ha w3ydeHme Kypca BHEYpOUHOW JAEATEINHHOCTH
otrBoauTcs 34 yaca (1 yac B Hezenio).




MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma Kypca BHEYpOUYHOM JESTEIBHOCTH 1O (U3MKE
«Teopetnueckass U mnpakTudeckas ¢usznka» i odydarouuxcs 10 kimaccoB
pa3paboTaHa Ha OCHOBE MOJIOKCHHW W TPeOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ yu€tom denepanbHoi paboyeil mporpaMmbl BOCIIMUTAHMS M KOHUEHIIUU
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
MPOTPAMMBEI.

CopepxaHue  mporpaMMbl — Kypca  HamlpaBleHO Ha  (opmMupoBaHHe
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa oOydarommxcs 10 kiaccoB npu oOydeHHH
uX U3MKE HA OCHOBE CUCTEMHO-/IEATEeIbHOCTHOTO moixoa. [Iporpamma kypca 1o
¢usuke cootBercTByeT TpeboBaHusaM OI'OC COO k nmiaaHUPYEMbIM JIUYHOCTHBIM,
NPEAMETHBIM U METANpeAMETHBIM pe3ysibTaTaM OOYYEHHUs, a TaKKE YUUTHIBAET
HEOOXOJIMMOCTh peaIU3alUU MEXKIPEIMETHBIX CBS3eM (DU3UKM C €CTECTBEHHO-
HAayYHBIMU Y4YeOHBIMU TpeaMeTaMu. B Hell ompenemnstoTcss OCHOBHBIC II€NU
u3ydeHus: (U3MKA Ha YpOBHE CpEIHEro oO0miero oOpa3oBaHus, IUIAHUPYEMBIE
pe3yabTaThl  OCBOCHHMS Kypca (DU3UKHU: JIMYHOCTHBIE, MeETalpeIMETHBIC,
MpeMETHEIE.

[Iporpamma Kypca BHEYPOUHOU AEATEIBHOCTH BKIIFOYAET:

e IUIAHUPYEMBbIE PE3YJbTAThl OCBOCHHS Kypca BHEYPOUHOU JAESTEIBLHOCTH IO

busuke «TeopeTnueckas u mpakTudeckas GUnKa»;

e COJEpXKAaHHUE  Kypca  BHEYPOUHOM  JIEITEIBHOCTH 1O  (hU3UKE

«Teopernueckas U mpakTUUYECKast PU3UKAY.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKU — cUCTEMOOOpa3yIoInii
JUUIS €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3yd4aeMbIX XUMHUEH, OHOJOTHEMH,
dbu3nyeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME UM aKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  ONpeneNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIYYCHHUSI HOBBIX MAaTE€pHUAOB C 3aJaHHBIMU CBOMCTBAMM WU JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METOJI TO3HAHUS TPY BHITIOJIHEHUY UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHoBy Kkypca ¢u3MKKA Ui YpOBHS CpeaHero ooOiiero oOpa3oBaHUs
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €ro
ITOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKU
oObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBISeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpemnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTMH, a TaKXke OOCYXICHUS
po0JIeM palMOHATIBFHOTO TMPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeopuH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoit Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNOPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUNU U
MPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs MPEexIe
BCEr0 3a CYET OpPraHU3alMH IKCIEPUMEHTATBHOU AESTENBbHOCTH O00YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKH — OTO HKCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKAMU
o0pa30BaTeILHOTO TIPOIecCa MCXOJs W3 OCOOCHHOCTEW TUIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcsl  OBIAJICHHUE
OoOy4YaromMuMHUCI YMEHHSIMU MPOBOAUTH KOCBEHHBIC H3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11st pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, Tak U MHTETpupys 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3UYECKON MOAENU Mg CUTYallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k MmaTepHalbHO-
TEXHMYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 001Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOr0 KaOuWHeTa (U3HKU WIA B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO Iukia. B kaOuHere (Qu3MKU AOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe O00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUSHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OpMHpYETCS B COOTBETCTBUH C
MPUHITUTIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUN IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIEHHA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME MJI YYEHHYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHEe WHTEpeca W CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YUYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKH;

e (opmupoBanue yMmMeHUN OOBSACHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O pONM (PU3UKHU AJI1 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX 1enei 00ecreynBaeTCsl pelieHneM CIIeIyIONINX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIFOYASI MEXaHUKY,
MOJICKYJISIpPHYIO  (DM3HKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(DU3HKHY;

e (opMHUpOBaHME YMEHHUH TIPUMEHATh TEOPETUYECKUE 3HAHMUS JJId
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUSL
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOEHHE CHOCOOOB pEUICHMs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3nyecKkoil Mozenblo, 3ajay, MO0Jpa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue (GU3NYECKON MOJEINH, aIeKBaTHON YCIOBUSIM 3a/1a4U;

e TMOHMMaHUE€ (U3UYECKUX OCHOB M MPUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIIUSIHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAaMOCTOSTEIBHOIO IUIAHUPOBAHUS W IPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMALHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha u3ydenune Kypca BHEYpOUHOU JleaTenbHOCTH oTBoauTCs 34 vaca (1 gac B

HEJICITIO).

[Ipennaraempiii B mporpaMMme Kypca MepedyeHb Ja0OpaTOPHBIX U
IPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM MHIMBUIYaJIbHBIX
0COOEHHOCTEH 00yUarOIUXCH.



COIAEPXKXAHUE KYPCA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hH3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3BI.
dusnyecKkue 3aKOHbI U TEOpPUHU. | paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJiloroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienre, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX MPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IMyTH U MepeMEeIICHUs
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHne. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM MO0 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne cKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, HTPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUJI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cuna tperusi. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBust paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne ycCiaoBHM pPABHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvt coxpaneHus é mexanuxe

NMnynbee MaTtepualibHOW TOYKU (Tejna), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

PabGora cuipl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPTUs yIpyro
nedhopmupoBaHHoON — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckrue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS HU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [locTtositnaas Asoranpo.

TennoBoe paBHOoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOM TEOpUM HJCaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHenue MenneneeBa—Kianeiipona.
3akon [lansToHa. M3omporniecchl B UcanbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHWE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHECHUI.

OnbeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Traza.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJIMHAMHKHU K u3ompoieccaMm. ['padudeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kodp@uIMeHT moie3Horo
nevctBus TerwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEeHHEH HSHEpPruy Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT MO aauabaTHOMY pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabonul

N3mepenue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucrannmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUcCTaJUTM3aIus. Y eapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOJTYUYECHUS COBPEMEHHBIX MaTEpPHUasoB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX NapOB.

Kunenue npu MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRa.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoguHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tesl. OJIEKTpUYeCcKWil 3apsn. JlBa BHIA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IAUAIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TouedHblil 3E€KTPUUYECKU 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3nekTpuueckoro mojs. [IpuHuun



CYyNEepHO3ULUNA ANEKTPUUYECKUX Mojeil. JIuHuM HanpssKEHHOCTU AIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  PasHocTh
MOTEHUUAIOB. [IpOBOOHMKM MW AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexktpudyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DBJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBuE Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHIEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPUUYECKOIO TOKA.
HNctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIeKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHuE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJIynpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. 11nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBII TNO0, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJANMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBA3H

MN3yyenne  Kypca  OCYLIECTBISIETCS €  YY4ETOM  COJEpKATEIBHBIX
MEXIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKU, OMOJIOTUH, XUMUU, Teorpaduu u
TE€XHOJIOTHH.

Mesicnpeomemnole nowsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBAHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
cropaHusi, napoasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEpPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.



IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA
BHEYPOUHOU JEATEJBHOCTHU MO ®U3UKE «TEOPETUYECKASI
N ITPAKTUYECKASA ®PU3UKA»

OcBoeHue Kypca BHEYpouHOM  JnesarenbHOCTH  «Teopermyeckas
npakTuyeckas (u3nMka» Ha YpPOBHE CpeaHero ooOmero o0pa3oBaHHS JIOJKHO
00ecreyuTh JIOCTHXKEHHE CJEAYIOIIUX JIMYHOCTHBIX, METalpelIMETHbIX U
peIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIMyHOCTHBIE pE3yJIbTaThl OCBOEHUS Kypca BHEYPOUHOH JESTEIbHOCTH
«Teopetnueckass U TpakTUUecKas (PU3MKaA» JIOJKHBI OTpa)XaTh T'OTOBHOCTh M
CIIOCOOHOCTh 00YYalOIMXCsl PYKOBOJACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAllMii, MO3UTHUBHBIX
BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM  I[EHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOIO ONbITA U ONBITA AESTEIBHOCTU
B IMIPOLIECCE peATM3AIMA OCHOBHBIX HAMPABJICHUN BOCIUTATEIBHOMN IESITEIBHOCTH,
B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECYETOBEYECKMX T'yMaHUCTUUYECKUX U
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAX IPa)kIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aliy;

yYMEHUE B3aUMOJIECTBOBATh C COLMATIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCUICKUX YUEHBIX B 001aCTH GUUKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOIO;

OCO3HaHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;



4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K pa3IMyuHbIM cdepam npodhecCHuOHATBHOU NeATEeIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HU;

6) PK0JIOrHYeCKOro BOCIIUTAHHSA:

c(OPMHPOBAHHOCTh 3KOJIOTMYECKOW KYyJIbTYPhl, OCO3HAHHE TIJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOoOIeMm;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

pacHIMpEHUE OIbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHMS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HAaHME WLEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IMpOILEcCe
u3ydeHus: (QU3MKA ~ OCYHIECTBISATH  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NeSATeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbI€e HeiiCTBHS
ba3oBble Jiornueckue aeicTBHUA:
CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEIIATh UENU JIEATEIbHOCTH, 3a/1aBaTh IAPAMETPbl U KPUTECPUU UX
JIOCTUKCHMUS,
BBISIBJISITH  3aKOHOMEPHOCTA M TNPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATH PUCKH TTOCIICICTBUM JAESITEIbHOCTH;
KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  peaIbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOIIEM.



ba3oBble uccienoBareJbCcKue 1eUCTBUA:

BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHATHSIMU M METOJAMH
buznueckoil HayKu;

BJIaJICTh HAaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKOW U MIPOCKTHON ACSITEIbHOCTH
B 007acTH PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIQJIeTh BUJAMH JICATEIBHOCTH 110 IIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPEOOPa30OBaHUI0 W TPHMEHECHHUIO B PA3IMYHBIX YYEOHBIX
CUTYallHsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBEISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PpEIIeHWs, HaXOIUTh apTyMEHTHl MJIsS JOKa3aTelhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNYYCHHBIE B XOJE PpEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
NEeSTEILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3UKe B MPAKTHYECKYI0 001acTh
KHU3HECSATSIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTh OpUrHHAIBHBIC MMOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJydeHHsS] WH(POpMAIuu (HU3MYECKOTO COACPKAHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh TOUCK, aHaJu3,
CUCTEMATHU3AIMIO U HWHTEPIpPETAIuio MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
NIPEICTaBJICHNUS,

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh  CpeACTBa  WH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHU3AIMOHHBIX
3alad ¢ coOMofeHreM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYypCcOCOCpeKCHHUS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 06€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAECpX aHUS B pa3IHYHbIX (opMaTax ¢
y49€TOM Ha3zHAYCHUsST MHPOPMAIIUU | TIEJICBON ayIUTOPHH, BEIOUpAast ONTUMAILHYIO
dbopMy TIpeICTaBICHUS ¥ BU3yaJTU3AIUH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYILIECTBIATH OOIICHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCBUIKA KOH(DIUKTHBIX CUTyallMd W CMsT4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK0 TOYKY 3PEHHs C HCIIOJIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KAKJ0TO WIECHA KOJUIEKTUBA;

IPUHUMATh [EJIM COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHUIO: COCTABIJISITh IUIAH JEUCTBUM,
pacnpenensiaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAaJa MW KaXIOr0 yYaCTHHKAa KOMaH[bl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHWBAaTh HJEU C TMO3ULIHH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBI, CTaBUTh W (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHUS PACUETHBIX M KAaYECTBEHHBIX
3aj]1a4, [JIaH BBITOJIHEHUS MMPAKTUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISAM;



BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHUS
COBEpIIIACMbIX JIEUCTBHUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBAHUII;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrHMX IMpU aHalIW3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, IOHUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3E pPe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B npornecce nocTikeHUs JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUCTh HANpPABIECHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAIIEHBIM U3MEHEHUSIM U TMIPOSIBIISITH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TIEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiacce mpenMeTHbIE pe3yabTaThl  JIOJDKHBI
OTpa)kaTb C(POPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MPUMEPAX pOJIb U MeCTO (U3UKK B (OPMUPOBAHUU
COBPEMECHHONW HAy4YHOM KAPTUHBI MHpAa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;



YUUTHIBaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJEIIECH:
MaTepuagbHas TOUKa, HHepIUAIbHAsA CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUN PU3NIECKUX 3a/1aY;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEIIECTBA U
DNEKTPOAUHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  IPSAMOJMHEWHOE
JBUKEHHE, CBOOOJHOE MAJEHUE TeJ, IBWKEHHME [0 OKPYXHOCTH, HHEPIUS,
B3auMozeiicTBue Tel, AU(Qy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIOBOE
PAaBHOBECHE, UCIIAPEHHUE, KOHACHCALHWs, IUIABICHUE, KPUCTALIM3ALUs, KUIICHHE,
BJI&KHOCTH BO3/lyXd, OBBIIICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBs3b MEXAY IlapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpOLECCax,
JIEKTpU3aLus Tell, B3aUMOJECHCTBUE 3aps10B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3MUECKUE BEIUUYMHBI:
KOOpAMHATA, IyTh, NEPEMENIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTCHUHAIbHAS JSHEPIUs, MEXaHUYECKas
paboTa, MeXaHMYecKas MOIIHOCTb; NpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU
BEJINYNHAMM;

ONMCBHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCHOJNB3Ysl (PU3MUECKUE BEJIMYMHBI: JaBJICHHWE ra3a, TeMmIeparypa, CpeaHss
KMHETUYECKash HEPrus XaOTHYECKOI0 JABMIKEHHUSA MOJIEKYJI, CPEAHEKBaApaTHYHAsA
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTessl; MNpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (PUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHUS W EOUHUIBI, HAXOAUTh (POPMYJBI, CBS3BIBAIOIIUE JIAHHYIO
(bU3MYECKYI0 BEIMUYHUHY C IPYTUMH BEIMYMHAM;

ONMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I0JIs1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
OpU ONUCAHUM TPABWJIBHO TPAKTOBATH (DU3MUECKHI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIbI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JNaHHYIO (PU3UYECKYIO BETMUYMHY C IPYTMMH BEJIMYMHAMY;

aHaAJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (U3NUYECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHsT MEXaHMYECKOM DHEPIMH, 3aKOH COXPAHEHUS MMIIYJIbCa,
IPUHIUI CYNEPHIO3ULIMHA CWJI, NPUHLUUI DPABHONPABUS WHEPLUUAIBHBIX CUCTEM



OTCUY€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHMS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBUXEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasiinyaTh CJIOBECHYIO
(GbOpMYIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHHUE U YCIIOBUSA (TpaHMIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TMPUHIUIBI JCHCTBUS MAaIllUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBaTh mpoOJieMy/3aadyy U TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYULIECTBJISITh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUMHAMH  C
WCITOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUH, NMPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(buKCUpOBaTh peE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BU/JIEe TaOJIUILI U TPpa(pUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0o1aTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUM UCCIIEJOBAaHUNA B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W IPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
0o0opy1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJB3YS (PHU3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOWPATh (PU3UYECKYIO MOJECINb, BBIACIATh (PU3MUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PAacUYE€Thl M OLICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMNOpPOM Ha M3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
(bu3uYeCKHC ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIICEHUH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyt0 HH(POPMAIIHUIO;



MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 3OPOBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYMIbI, PAMOHAIBHO paCHpenesiTh OO0SI3aHHOCTH U
IJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PEHICHUE pacCcMaTpUBAEMON MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4vecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 1 bubmmorexa LOK
) A i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 1
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarnia 3 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Aunammia 4 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 3 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro no paszneny 10
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 4 | bubnmoreka [JOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2
3 OCHOBbI TEPMOTHHAMHIH 3 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. ) bubnuoreka [IOK

®da30BbIe IEPEXOBI

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

Paznen 4. JIEKTPOJAUHAMUKA

11

bubmuorexa [JOK
41 MeKTpoCTatiia 3 https://m.edsoo.ru/7f41bf72
40 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 6 bubmmoreka [JOK
' pPa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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ITOYPOYHOE IIVTAHUPOBAHUE

Yunrean: Kyzennas 10.B.

Kaacc: 10

Kypc BHeypouHoii nesiteibHOCTH 110 puznke «TeopeTrnyeckas u npakrudeckas puznka»

YMK: ®uzuka. 10 kaacc: yqed. 1s1 001meodpaszoBar. opranusanuii: 6a3osblii yposenb/ I'.5l. Msixkumes, b.b. Byxosues, H.H. Corcknii; nox pea.
H.A. IlapdenTtneBoii.-6-¢ u3a.-M.: [Ipocsemenne, 2020.-416¢.:n1.-(Kiaaccnueckuii kypce).

3annanupoBano: 34

KoJysmnuyecTBo 4acoB

Nen/m Tema ypoka Kontpoabnbie Ilpaktnueckme Jara Paxr
Bceero
padoTsI padoTbI u3yyeHuss =~ M3yveHHUs

®dusuka — Hayka o npupoze. Hayunsie
METO/BbI ITIO3HAHUS OKPYKAIOLIET0 MUpa

MexaHndeckoe IBMKEHIE.
OTHOCHUTENBLHOCTE MEXaHHNYECKOT'O
2 neuxenus. [lepemenienue, CKOpoOCTs, 1
yCKOpeHHe. PaBHOMEPHOE PSIMOJIMHENHOE
JIBHKCHUE

PaBHOyCKOpEHHOE NPSAMOIMHENHOE
3 nskeHne. CBoOoAHOE MajieHne. Y CKopeHue 1
CBOOOHOTO Ta/IeHUS

KpuBonunHeliHoe nBuxeHue. /[BrxeHne
MaTepUalbHON TOYKHU IO OKPYKHOCTH

[IpuHnun oTHOCUTENBHOCTH [ anmues.
5 NHuepunaneHbie cuctemsl oTcuera. [IepBbiit 1
3akoH HproToHa

Macca Tena. Cuna. [IpuHuun cynepno3unuu
cui. Bropoit 3akoH HeroToHa 11




MaTepualbHOU TOYKU. TpeTnil 3aKoH
HeroToHa 115t MaTepuanbHbIX TOUYEK

10

3akoH BceMUpHOro TaroreHus. Cumna
TsKecTH. IlepBasg KocMHuYecKast CKOPOCTb.

HMmynbc MaTepruanbHONW TOUKH, CUCTEMBI
MaTepuaibHbIX TOYEK. IMITybC CUIBL.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUYKEHUE

Pa6ota u mourHoCTh cuibl. Kunernueckas
SHeprus MmarepuanbHoi Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW YHEPTUI

[TorenuuanpHas sueprus. [loTeHnmanbpHas
SHEPTus yrnpyro aepopMUPOBAHHOMN
npyxuHbl. [loTeHInanbpHas SHEpTUs Tena
BOJIM3U TOBEPXHOCTH 3eMIIU

11

Jlaboparopnas pabota «MccnenoBanue
CBSI3H pabOThI CUIIBI C U3MEHEHHEM
MEXaHHYECKOMN PHEPTUU Tella Ha TpUMepe
PaCTSIKEHUS PE3UHOBOTO KIyTay

12

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

13

14

Wneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomoTHas TeMIieparypa Kak Mepa
CpPEIHEH KUHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJI. YpaBHEHUE MeHieneeBa-




Knaneiipona

15

16

17

JlaboparopHas pabdorta «/ccnenoBanue
3aBUCHUMOCTH MEXIy ITapamMeTpamMu
COCTOSIHMS pa3peKEHHOI'0 Ta3a

BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.

Konunuecto temnotel u pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UJIEAJIbHOTO Ta3a

VY aenbHas TEIIOEMKOCTh BEIIISCTBA.

KomnyecTBO TEMIIOTHI MpH TEILIONEpeaaye.
AabaTHBIN MpoIecc

18

[IepBblil 3aKOH TEPMOAMHAMUKH U €TI0
IIPUMEHEHHUE K U30IpoleccaM

19

20

HeobOpatumocTs mpo1ieccoB B MpUpoIe.
Brtopoii 3ak0H TepMOIMHAMUKHN
[Ipunuun nevictus u KIIJ[ rennoBoit
MamuHbl. [k Kapuo u ero KII1/]

21

[TapooGpa3oBanue U KOHIEHCAIIUS.
Ucnapenue u kunenue. AOGCOMIOTHAS U
OTHOCUTEJIbHAS BJIAXXKHOCTh BO3/yXa.
Hacsiennsiit nap

22

TBépnoe Teno. Kpucramimyeckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpucTamioB. KuaKue KpuCTaibl.
CoBpeMeHHbIE MaTepHalIbl

23

B3aunmoneiictue 3apsanoB. 3akoH Kynona.
TodeuHblid STEKTPUIECKUI 3aps]T

24

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.




[IpuHUKI CyNIEPIO3UIIUU IIIEKTPUUECKUX
nojei. JIunun HanpsKEHHOCTH

25

26

Pabota cuit 3IeKTpOCTaTHYECKOTO MO,
Ilorenuuain. Pa3HocTh NOTEHIINATIOB

BHGKTpOéMKOCTL IIJIOCKOI'O KOHAEHCAaTOopa.
3Hepr1/151 3apsAKEHHOI'O KOHACHCATOopa

27

Jlaboparopuas padora "U3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

28

DNEeKTPUUECKUN TOK, YCIIOBUS €r0
cymectBoBanus. [locrosunbiii Tok. Cuna
toka. Hanpsixenue. ConporusieHue. 3aKoH
Oma 1t yyacTka 1enu

29

30

31

32

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COCTUHEHNE TIPOBOHUKOB.
Jlaboparopnast pabota «13yuenue
CMEIIIaHHOTO COSJIMHECHUS PE3UCTOPOBY

PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO TOKA.
3axoH /xoynsa-JleHna

3axon OMa 11 OJIHOM (3aMKHYTOI)
anekTprueckoi renu. Koporkoe 3aMbIkaHHeE.
JlaGopatopnas pabora «M3mepenue IJ1C
MCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHUBIICHUS»

DNeKTpOHHAs MPOBOJUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAJUIOB OT TeMIEPaTypHl.
CBepxnpoBOIUMOCTb

33

[TonynpoBoiHUKH, UX COOCTBEHHAs U




IIpUMecHas poBoguMocTsb. CBolcTBA p—n-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI

PesepBHeIil ypok. O600marOMNiA ypoK 1o

34
TemaM 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34










