Mynuyunansrnoe 6100xcemnoe 06weodpazosamensioe yupexcoenue
cpeonan obweobpazoeamensnan wxona Ne l
nocenka Hoeozagudoeckui

COI'TACOBAHO YTBEPXJIAIO
MO yuureneit ecrecTeenso-

HAYYHOTO WK1

IIporokon Ne 1 o1 31.08.2023

Pykosoaurens MO ACTDaHOfH‘I H.T.

L -
. o‘,ao.""m
65\-1,5' he

W9
o

noe

PABOYASl TIPOI'PAMMA

(ID 2365568)

y4ebuoro npenvera «®u3nka. Basossiii yposerny

s obysaronmxes 10 kracca

Actpanosud Haraneu ['ennaasesHul

2023



IMOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢usnke 6a30BOT0 YpOBHS HA YPOBHE CpeIHEro oOmiero oopazoBaHus paspadboraHa
Ha OCHOBE TOJIOKEHUH 1 TpeOOBaHMI K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTelbHOM IPOrPaMMBl,
npenctasiaeHHbx B PI'OC COO, a Taxke ¢ yuéroM QenepanbHOl paboyeil mporpaMmbl BOCIIUTaHUS U
KOHUENIMK TpenojaBaHust ydeOHoro mnpenmera «®Pusnka» B 00pa3oBaTEIbHBIX OpraHU3aLUSIX
Poccuiickoit @enepannu, peanu3yonmx OCHOBHbIE 00pa3oBaTeNbHbIE TPOrPAMMBI.

Conepxanue nporpaMMbl MO (U3MKE HAMpaBieHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa obyuatonuxcsa 10—11 kiaccoB npu o0ydeHnn ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-/IeATeIbHOCTHOr0 noaxoza. [Iporpamma no ¢gusuke coorserctByeT TpedoBanusiM ®I'OC COO
K IUIAaHUPYEMBIM JIMYHOCTHBIM, TNPEIMETHBIM M METallpeIMETHBIM pe3yiabTaTaM OOYy4eHHUs, a TaKxke
YUUTBHIBAET HEOOXOIUMOCTh peali3allid MEXIPEIMETHBIX CBs3€ll (U3UKU C €CTECTBEHHO-HAay4YHBIMU
y4eOHBIMU TIpeIMeTaMu. B Hell onpenesnsitoTcss OCHOBHBIC LEIM U3Yy4eHHUsS (PU3UKU HA YPOBHE CPEIHETO
obmero oOpa3oBaHus, IUIAHUPYEMBbIE pE3yJbTaThl OCBOGHUS Kypca (PHU3HKH: JHYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeAMETHBIC (Ha 0a30BOM yPOBHE).

[Tporpamma no ¢pu3MKe BKIIOYAET:

® [IIaHUpPYyEMbIE pe3YNbTaThl OCBOEHHUS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE

MIPEIMETHBIEC PE3YJIbTATHI 110 T0/1aM O0yUYEHHUS;

e cozepxaHue yueoHoro npeamera «dusnkay no rojgaM oOyueHusl.

du3uka Kak Hayka o HaubOosiee OOIIMX 3aKOHAX HPUPOABI, BBICTyNas B KayecTBe Yy4eOHOIO
IperMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CHCTEMY 3HAHUA 00 OKpYKAIOIIEM MHUpE.
HIkonpHBIA Kypc (U3UKH — CHCTEMOOOPA3YIOUIMI AJii €CTeCTBEHHO-HAYYHBIX Y4eOHBIX MpPEIMETOB,
MOCKOJIbKY (PH3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB M ABICHHM, M3y4yaeMbIX XUMHUEH, OHoIoruet,
¢dbusndeckoit reorpadueit u actponomueit. Micronb3oBanue U akTUBHOE MPUMEHEHHE (PU3HUECKUX 3HAHUN
OmpeeNsieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHONOTHH B cdepe SHEePreTHKH, TPaHCIIopTa,
OCBOEHHUSI KOCMOCA, IIOJIyYE€HHUS HOBBIX MAaTEpHUajJOB C 33/JlaHHBIMH CBOMCTBAMHU U Jpyrux. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00ydaroluxcs,
B (OpMUpOBAHHE YMEHHI NPUMEHATh HAYYHBI METOJ TMO3HAHWUSA TPU BBINOJIHEHHMH MMM Y4YEOHBIX
HCCIIE0BAHUM.

B ocHOBY kypca ¢hu3uku 1j1st ypoBHS CpeTHETO 0011ero 00pa3oBaHus MOJO0KEH Pl UIeH, KOTOPhIE
MO>KHO paccMaTpUBaTh KaK MPUHLUIIBI €r0 TOCTPOSHUS.

Hoes yenocmumocmu. B CcOOTBETCTBMM C HEW Kypc SBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuan U3 BCEX pas3lenoB (U3MKHU, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOH, Tak u
COBPEMEHHOM (DPU3UKH.

Hoesn eenepanusayuu. B cooTBeTcTBUM € HEW Marepual Kypca (GU3UKH OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Benymmm B Kypce sBisietcs (GOpMUPOBaHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MAaTE€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanusi TMpeAnosaraeT HCIOIb30BaHHE TI'yMaHUTapHOTO
noTeHrana (pu3n4eckoi HayKu, OCMBICTICHHE CBSA3H Pa3BUTHS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKXKe
C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMH NMPOOIEMaMH.

Hoes npuknaonoti nanpasnennocmu. Kypc ¢Gu3nku npemnonaraet 3HaKOMCTBO € IIUPOKUM KPYroM
TEXHUUYECKHUX U TEXHOJOTMYECKUX IPUIIOKEHUI U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsl MOCPEICTBOM BBEICHUS JIEMEHTOB CO/EpPKaHMsI, OCBSIIEHHBIX
HKOJIOTMYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C PAa3BUTHEM TEXHUKU M TEXHOJIOTHH, a
TaKxke 00CyKACHUs IPOOIIeM PallMOHATIBHOTO MPUPOIOTIOIB30BAHUS U HKOJIOTHYECKOM 0€301MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMU Kypca (PU3UKHM Ha YpOBHE CpPEeJHEro oO0IIero oOpa3oBaHUs SBISIOTCA
¢buznueckue teopun (popmHupoBaHHE MPEACTABICHHUA O CTPYKTYpE MOCTPOEHUS (PU3UUECKON TEOpHH,
poau pyHAAMEHTAIBHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAHUIIAX
MPUMEHUMOCTH TEOPUM, JJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CuCTeMHO-IIeSITETbHOCTHBIM TMOAX0J B Kypce (U3MKU peaju3yeTcs Mpexae BCero 3a CuéT
OpTaHU3aIUH SKCIIEPUMEHTAIFHON JesaTenbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca GH3UKH —
3TO MCTOJIb30BaHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaOOpaTOPHBIX padoT,



KOTOpBIE B NporpamMme no (u3nke oObeIUHEHBl B OOLIUN CIHUCOK YYEHHMUYECKHUX MPAKTUYECKUX PaloT.
Brinenenue B ykazaHHOM IepedHe J1a0OpaTOPHBIX palOT, MPOBOAMMBIX [UIsl KOHTPOJS M OLEHKH,
OCYILECTBISICTCS] YYACTHUKAMHU 00pa30BaTEIBHOIO MPOLIECca UCXOAA U3 OCOOECHHOCTEW TUIAHUPOBAHUS U
ocHamieHus: kabunera Qusuku. Ilpu 3TOM oObOecmedynBaeTcs OBIAJCHUE OOYYAIONTUMHUCS YMEHUSAMH
IIPOBOJUTH KOCBEHHBIE M3MEpPEHHsI, HCCIeI0BaHUs 3aBUCUMOCTEH (U3MUECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHME yAENSETCS PEIICHUIO PAcUETHBIX M KAaueCTBEHHBIX 3amad. Ilpu stoM s
pacu€THBIX 3a7auy TNPUOPUTETOM SBISIOTCA 3aJauyd C SBHO 3aJaHHOM (PHU3MUECKOM MOJENbIo,
MO03BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO pas3jelsa Kypca, Tak U
UHTETPUPYS 3HAHUS U3 PA3HBIX pa3aenoB. [[1s kauecTBEHHBIX 3ajad MIPUOPUTETOM SIBIISIOTCS 3a/1aHUS Ha
OOBsICHEHUE TPOTEeKaHUS (PU3MYECKUX SIBICHUH M MPOILIECCOB B OKPYXKAIOMICH >XU3HU, TpeOyromme
BbIOOpa (pU3MUECKON MOJIEH ISl CUTYyallul IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu OPI'OC COO k MarepHalbHO-TEXHUYECKOMY O00€CTIeUEHUIO
yaeOHoro mporecca 0a30BbIil YpOBEHb Kypca (PM3HKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs JOIKEH
U3Yy4aTbCs B YCIOBHUSX IMPEIMETHOTO KaOuHeTa (PU3MKU WM B YCIOBUSX MHTETPUPOBAHHOIO KaOWHETa
IPEeIMETOB E€CTECTBEHHO-HAyyHOro LuKiIa. B kaOuHete (U3MKM TOMKHO OBITH HEOOXO0IUMOE
nabopaTopHoe 000pyAOBaHHE JUIsl BBINOJIHEHMS YKa3aHHBIX B IMPOrpaMMe MO (PU3MKE YUYEHHYECKUX
MPAKTUYECKUX padOT U AEMOHCTPALIMOHHOE 000pYIOBaHUE.

JleMoHCTpaMoHHOe 000pynoBaHHEe (OPMHUPYETCS B COOTBETCTBUU C NMPHHLUIOM MUHHMAaJIbHOMN
JIOCTaTOYHOCTH M OOecnevyrBaeT MOCTAaHOBKY MEpPEYHCIEHHBIX B Mporpamme Mo (PU3HMKE KIFOUYEBBIX
JEMOHCTpalMii  JUIsl  HCCIENIOBaHUS HW3Y4YaeMbIX SBIEHHH U  TPOIECCOB, HOMIUPUYECKUX H
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlaboparopHoe oOopynoBaHHe ISl YYEHHMUECKMX IPAKTHYECKUX paboT (opmupyercs B BuUIE
TEMaTUYEeCKNX KOMIUIEKTOB U oOecreynBaeTcsi B pacuére OJHOTO KOMIUIEKTAa Ha JBYX OOydYarolUXCs.
Tematndeckne KOMIUIEKTHI J1a00paTOPHOTO 00OPYAOBaHHS JOJDKHBI OBITh MMOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUHU aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B
BUjie HU(PPOBBIX JTa0OPATOPHIA.

OCHOBHBIMH LIENISIMU U3Y4€HUS (PU3HKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHuEe WHTEpeca W CTPEMIICHUS OOYYAIOIIUXCS K HAYYHOMY HM3YUEHHUIO MPUPOIBI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METO/IE MO3HAHUS U (HOPMHUPOBAHHE HCCIEAOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBJICHUSM;

e (opMHUpOBaHHE HAyYHOI'O MUPOBO33PEHMS KaK pe3yabTaTa U3y4E€HUS] OCHOB CTPOCHUS MAaTEPUU
1 (GyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHME YMEHHH OOBICHATH SBICHUS C HCIHOJIB30BAHUEM (PU3MYECKUX 3HAHUN MU
Hay4YHBIX J10Ka3aTeJIbCTB;

e (opMupoBaHME IMPEICTABICHUH O ponu (U3MKM JUIsL Pa3BUTHUS APYIMX €CTECTBEHHBIX HayK,
TEXHUKU ¥ TEXHOJIOTHH.

JlocTikeHne 3THX Iieneil obecreunBaeTcsl pelleHueM CIEeIYyIoUIMX 3a7ad B Hpolecce U3ydeHUs

Kypca (DU3MKH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHuUs:

e MpUHOOpETeHHE CUCTEMbI 3HaAHUM 00 00MIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX,
BKJIIOYAs MEXAaHHKY, MOJIEKYISIPHYIO (U3MKY, S3JCKTPOJWHAMHKY, KBAaHTOBYIO (HU3UKY H
3JIEMEHTHI aCTPODU3UKH;

e (opMupoBaHME YMEHHH HPUMEHATH TEOPETUUYECKHE 3HAHHS A OOBSCHEHHS (PUIUUECKUX
SBJICHUH B PUPOJE U JUIsl IPUHATHUS MPAKTUUECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

® OCBOCHHME CIIOCOOOB DEUICHMs PAa3lMYHBIX 33a4 C SBHO 3aJaHHON (M3NYECKOH MOEIBIO,
3a/1a4, MOJAPa3yMEBAIOIIMX CaMOCTOSITENbHOE CO3JaHue (U3MUECKONM MOJAENH, aJeKBaTHOM
YCIIOBUSIM 3aJ1auu;

e TOHMMaHWe (U3MYECKUX OCHOB ¥ TPHHIMUIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKHX MPOIECCOB, UX BIUSHUS Ha OKPY>KAIOILIYIO CPEY;



® OBJQJCHHE METOJaMU CaMOCTOSITEIbHOIO IUIAHUPOBAaHMA W NPOBEAEHUS (PU3NUECKUX
HKCIEPUMEHTOB, aHalu3a W HHTEpIpeTauud HHPOpPMaLuHU, ONpeeseHUs] JTOCTOBEPHOCTH
MIOJIy4EHHOT' 0 PE3yJIbTaTa;

® CO3JAHUE YCIOBUM JUIA Pa3BUTHS YMEHUU IPOEKTHO-UCCIIEAOBATEIIBCKOM, TBOPUYECKOU
JEATEIBHOCTH.

Ha u3yuenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CPEIHET0 00Iero o0pa3oBaHUsl OTBOAUTCS B
10 kitacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipemyaraempiii B mporpamMme 1o (HU3MKE TEPEUYCHb JaOOPATOPHBIX W MPAKTHYECKUX padboT
ABJISICTCSI PEKOMEHJOBAaHHBIM, YYUTENb JAeNaeT BHIOOp MPOBEAEHUS J1abOPATOPHBIX pabOT M OMBITOB C
y4€TOM MHIUBUAYaTbHBIX OCOOEHHOCTEN 00y4aroImuXcsl.

COILEPKAHUE OBYUEHUA 10 KJIACC
Pa3znen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®uzuka — Hayka o npupoje. Hayunele Meroabl NO3HaHUS OKpyXkaroumero wmwupa. Poib
AKCIIEPUMEHTA U TEOPHUH B MPOIIeCcce O3HAHUS MPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3NIECKUX SBICHUN U TiporieccoB. Hayunbie runote3pl. u3ndeckue 3aKOHBI U
Teopuu. ['paHuIIbl MPUMEHUMOCTU (PU3HUECKUX 3aKOHOB. [[pHHIINIT COOTBETCTBUSI.

Pone 1 mecto Ppusuku B (OpMUPOBAaHHM COBPEMEHHON HAyYHON KapTHHBI MUpPA, B MPAKTHYECKOM
NESITEILHOCTH JIIOEH.

Jlemoncmpayuu

AnHasorosblie ¥ MU(PPOBBIC U3MEPUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATIYHKHU.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBuxeHue. OTHOCHTEIBHOCTh MEXaHWYEeCKOro ABwkeHus. Cucrema oTcuéra.
Tpaexropus.

Ilepemenienue, CKOpOCTh (CpeHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHaIbHOU
TOYKH, UX NMPOEKIIUHA HA OCU CUCTEMBI KOOpAUHAT. CI0KEHHE NTEPEMENIEHUI U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NPSIMOJMHEHHOE JABIKEeHUEe. ['paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MEPEMELICHUSI MAaTEPUATBHOM TOYKU OT BPEMEHH.

CBoOoaHoOe magenue. Y CKopeHue CBOOOTHOTO TaAeHUs.

KpuBonunelinoe neuxeHue. J[BHkeHHUE MATEpHATbHOM TOYKU MO OKPYXHOCTH C MOCTOSIHHOM IO
MOJYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCThb, JHHEHHas CKopocTh. Ilepmom m wacTtora oOpaiieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuyeckue YCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CHUAOMETp, IBWXKEHHUE CHapsiioB,
LIEITHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, UIUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanme NBMKEHUI C HCTIOIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmroienue aBm>xeHus Tena, OpOIIeHHOro MO/ YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

HampaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHUSI MEXAY MYTSAMU, TPOUICHHBIMU TEJIOM 3a MOCIE0BATEIbHbIE PABHbBIE
MIPOMEXXYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBWYKEHUHU C HAYaJIbHOU CKOPOCTHIO, PABHOU HYITIO.

N3yuenue aBUKEHUs MIapUKa B BI3KOU KUJKOCTH.

W3ydenue nBMXEHUS Tena, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun otHOocuTensHOCTH ['anmunes. Ilepswlii 3axkoH Hprorona. MHepuuanbHblE CHCTEMBI
oTcuéTa.



Macca tena. Cuna. [lpuniun cyneprno3uiuu cui. Bropoi 3akoH HproToHa miis maTepualbHON
ToukH. Tpernii 3akoH Hpl0TOHA 117151 MaTepHalIbHBIX TOYEK.

3akoH BceMupHOTO TsAroteHus. Cuna tsbkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenus (1mokos, CkoyibxeHus, kaueHus ). Cuna tperus. Cyxoe tpenue. Cuiia TpeHHs
CKOJIbXKEHUS U cujia TpeHust nokost. Koagduiment tpenus. Cusia conpoTUBICHUS NP ABMXKEHUU Teja B
KHMJIKOCTH WIN Tase.

[TocTynaTensHOE M BpallaTesIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO TEJA.

MoOMEHT Cuiibl OTHOCHUTEIBHO OCH BpamieHus. [nedo cunbl. YciioBus paBHOBECHUS TBEPAOTO TeEA.

TexHuueckue ycTpoHCTBa U IPAKTUYECKOE IPUMEHEHHE: TTOAINITHUKH, ABUKEHUE NCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBneHNE MHEPLIUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCHUMOCTb CUJIbI YIIPYTOCTH OT Ae(opMarum.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U MTAJICHUN.

CpaBHEeHHE CUJT TPEHUS NOKOS, KAUEHHS U CKOJIbKEHUSI.

Ycnosus paBHOBECHs TBEPAOIO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIUX B IPYKUHE M PE3MHOBOM 00pasle, OT
ux aegopmanuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPLOIO TeJIa, UMEIOIIETO OCh BPALICHUSL.

Tema 3. 3aKkonvl coxpanenusn 6 MmexanuKe

Nmnynec maTepuanbHOW TOYKM (Tena), CHUCTEMBl MaTepHajbHBIX TodeK. VIMIynbc CHibl U
WU3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITY/bca. PEeakTHBHOE IBUKEHUE.

Pa6ota cuibl. MOITHOCTD CHITBI.

Kunernyeckast sHeprusi MaTepraibHON Touku. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[TorennmanbHas sHeprus. IloTeHumanbHas >Heprus ynpyro Ae(QpOpPMHUPOBAHHOW IPYXKHHBI.
IToreHunanbHas 3Heprust Tena BOJIN3U NOBEPXHOCTH 3EMIIH.

[ToreHnmanbHbIe M HEMOTEHIUAIBHBIE CUIIbl. CBsA3b pabOTHl HEMOTEHLUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUUYECKON SHEPTUH CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM dHEPruu.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpoMCTBa U MPAKTHYECKOE NPUMEHEHHUE: BONOMET, KONED, NPYKUHHBII MTUCTOJIET,
IBUKCHHUE paKerT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

[lepexon moTeHLMATbHON YHEPTUU B KHHETUUYECKYIO M 0OpaTHO.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol

N3yueHne abCOMIOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C M3MEHEHHMEM MEXAaHUYECKOM SHEpPIruu Tena Ha IMpUMepe
pacTsHKEHHS PE3UHOBOTO KIyTa.

Pasnen 3. Monekyasipuast pu3nka ¥ TepMOANHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOpHMM M HMX ONBITHOE OOOCHOBAHUE.
BpoynoBckoe aBmwxkenue. duddysus. Xapaktep IBHKEHHS M B3aUMOJCHCTBUS YAaCTHI[ BEIIECTBA.
Mogenu cTpoeHusl ra3oB, )KUIKOCTEH U TBEPABIX Tell U OOBSICHEHUE CBOMCTB BELIECTBA HA OCHOBE ITHX
Mozenei. Macca u pazmepsl Moiiekyil. KonnuecTto Bemectsa. [loctosnnas ABorazpo.



TemnoBoe paBHoBecue. TemnepaTtypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Mopenb uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUH UACAIBHOTO
raza. AOCONIOTHasi Temreparypa Kak Mepa CpeJHEed KWHETHYECKOHW SHEPrHH TEMJIOBOTO JBM)KECHUS
yactull rasza. [Ilkama temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHne MenneneeBa—Knanerpona.
3akon [lanproHa. M30mpoliecchl B HeanbHOM Ta3e ¢ MOCTOSHHBIM KOJTHYeCTBOM BerlecTBa. [ paduueckoe
IIpe/iCTaBIeHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckue yCTpoHCTBa U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMETP.

Jlemoncmpayuu

OmnbIThl, 1OKa3bIBAIOIINE AUCKPETHOE CTPOEHHUE BeIlecTBa, (oTorpaduu MOJIEKYJI OpPraHUYEeCKUX
COEJIMHEHUI.

OmnpITh! 10 UG GY3UH KUIKOCTEH U ra30B.

Mopenb OGpOyHOBCKOTO TBHXKEHUS.

Mogaens onbita IITepHa.

OnbIThI, 1OKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOCHCTBUS.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBICHUS ra3a Ha CTEHKH COCYAa.

OnbIThl, WILTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJ1€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Omnpenenenrie Macchl BO3[yXa B KJIACCHON KOMHATe€ Ha OCHOBE M3MEpEHHUH 00BhEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3ayXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX/1y NTapaMeTpaMy COCTOSIHUS pa3pe’KEHHOT o rasa.

Tema 2. Ocno6vt mepmoounamurku

TepMmonuHamuyeckasi cucteMa. BHyTpeHHss1 SHEPTUs TEPMOJUHAMUYECKON CHCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonnyecTBo TemnoTsl U pabota. BHYTpeHHssI SHEprusi OJHOATOMHOIO HJ€ajbHOro Tasa.
Bunb! Ternnonepenayun: TemIONpOBOAHOCTb, KOHBEKLUS, U3IyYEHHUE. Y IeTIbHas TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIoThl pH TeIionepeaaye.

[lonsarue 00 ammabatHom mporecce. IlepBblit 3akoH TepMoauHamukH. [IprMeHeHue mnepBoro
3aKOHA TEPMOJUHAMHUKHY K H3omporieccam. [ padudeckas nHTepIpeTaus padoThI rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTUMOCTh IPOIIECCOB B PUPOJIE.

TernoBbie MamuHbl. [lpuHIunsl geiicTBus TeruioBbIX MamuH. [IpeoOpazoBanHus »HEpruu B
TerioBbIX MamuHax. Koaddumument monesHoro nedctBust TeruioBodt Mmammubl. Lukn KapHo u ero
KO3 PHUIHUEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TETNIOIHEPTETHKH.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE IMPUMEHEHHE: JIBUTaTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOMIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW HEPTHH Tesla TPU COBEPIIEHUU paOOThI: BBUIET MPOOKU M3 OYTHUIKHU MO
NEHCTBUEM  CXAaTOro BO3AyXa, HarpeBaHue ddupa B JaTyHHOH TpyOKe MyTEM  TpEHMS
(BuaeomeMOHCTpaIus ).

N3meHenue BHyTpEeHHEH 3Hepruu (TeMneparypsl) Tela Mpu Teruionepeaaye.

OnpIT M0 aAnadaTHOMY PACIIUPEHHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JBUTATES.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TEI0EMKOCTH.

Tema 3. Azpezamnuvie cocmoanun eeujecmea. Pazogvie nepexoont

[TapooOpa3zoBanue u KoHaeHcanus. lcmapenwe W KumneHue. AOCONIOTHAsT W OTHOCHUTEIbHAS
BIIQXXHOCTh BO3AyXa. HaceimeHHbli map. VYaenpHas TeIioTa MapooOpa3oBaHusA. 3aBUCHMOCTH
TEMIIepaTypbl KUIIEHUS OT AaBJICHUSI.

Teépmoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIHUST CBOWCTB KpUCTALIOB. JKuakue
kpuctajuibsl. CoBpeMeHHble MaTepuaisl. [InaBneHne u kpuctaimsanus. Y aenbHas TEIioTa IUIaBJICHHUS.
CyOnumarusi.

VYpaBHeHUE TEIJIOBOTO OaiaHca.

TexHuueckre ycTpoilcTBa U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP,
TEXHOJIOTMH MOJy4YE€HUs] COBPEMEHHBIX MaTEePHUAJIOB, B TOM YKCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBolicTBa HACBILEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHusl BIaKHOCTH.

Habntonenne HarpeBaHus ¥ IJIaBICHHS KPUCTATHYECKOTO BEIIECTRA.

JIeMOHCTpanus KpUCTaIOB.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol

N3mepenre OTHOCUTENBHOM BIIa’KHOCTH BO3yXa.

Paznen 4. DiekTpoauHaMuKa

Tema 1. Inekmpocmamuka

DnekTpu3anusi Tell. DJIeKTpUYecKkui 3apsia. JlBa Buaa syiekTpuueckux 3apsiaoB. [IpoBoaHuKH,
JIUBJIEKTPUKHU U MOJTYIPOBOJIHUKH. 3aKOH COXPAaHEHUS AJIEKTPUUECKOro 3apsja.

BzaumopeiictBue 3apsanoB. 3akoH Kynona. ToudeuHbll 37€KTpUYECKUN 3apsal. DIEKTPUUYECKOE
nosie. Hanpsk€HHOCTB 3JIEKTpUUYECKOro nouid. IIpuHIMI Cyneprno3unuu IeKTpUYeCKUX Iosiel. JInauu
HANPSKEHHOCTH AJIEKTPUYECKOTO MOJISL.

PaGora cun anekrpocratuueckoro mons. [lorennwman. Paznocte morteHimanoB. [IpoBoaHUKH |
IUBJIEKTPUKHU B 3JIEKTPOCTATUUYECKOM IT0Jie. J{nanekTprudeckas pOHUIAeMOCTb.

OnektpoéMkocTb.  Konpencatop.  DIeKTpoEMKOCTh  IUIOCKOIO  KOHAEHCATOpa.  DHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCcTpOWCTBa U  MPAKTUUYECKOE TPUMEHEHHE: DSJIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONPHOOpPOB, KOHAEHCATOP, KOMHPOBAIBHBIN ammapar,
CTPYHMHBII IIPUHTED.

Jlemoncmpayuu

YCTpoiCcTBO U MPUHIMI ACHCTBUS AJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEIN.

DIIEKTPUYECKOE T0JIE 3apSIKEHHBIX TEll.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4YeCcKas 3aIluTa.

JIMDIIEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOLIAAH TUIACTUH, PACCTOSHUS MEXTY
HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsy)KEHHOI0 KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 3eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuyeckuii mok. Toku 6 paznuunvlx cpeoax

DNeKTpUYECKU TOK. YCIIOBHS CYIIECTBOBAHMS 3JEKTpUUYECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [IoCTOAHHBIN TOK.

Hamnpsixenue. 3akon Oma aiig y4acTka Lermu.

DNeKTpUUYecKoe CONPOTHBIICHHUE. YJIENbHOE CONpPOTHBIEHUE BemecTBa. llocienoBarenbHoe,
napajieJIbHOE, CMEIIAHHOE COEIMHEHHE MPOBOIHUKOB.

Pabora anexrpudeckoro Toka. 3akoH Jxoyns—J/Ienna. MOmHOCTb 37€KTPUYECKOT0 TOKA.

DNeKTPOABMKYIIAsl CUJIa M BHYTPEHHEE CONPOTUBICHHE UCTOYHMKA ToKa. 3akoH Oma Juisl HOJTHOM
(3aMKHYTOI) 3nekTprueckoi renu. Koporkoe 3aMbIkaHue.

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJUIOB. 3aBUCHMOCTb CONPOTHUBIEHUS METAJJIOB OT
temrneparypbl. CBepXIpOBOJUMOCTb.

DneKTpuYeCKHil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHAs! U PUMECHAs! IIPOBOAMMOCTD TOIYPOBOAHUKOB. CBoiicTBa pP—N-
nepexoa. [lomynpoBoaHHKOBBIE TPUOOPHI.

DNEeKTPUYECKHUI TOK B pacTBOpPAx M paciuiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTUUECKAS JUCCOLUALIMS.
DIEeKTPOIH3.

DJIEKTpUYECKUH TOK B razax. CaMoCTOSITEbHBIN U HECAMOCTOSITEIbHBIN pa3psaa. Moanus. [Ina3ma.



TexHuyeckue yCTpOMCTBA M MpPAaKTHUYECKOE IPUMEHEHHE: aMIepMeTp, BOJBTMETp, peocTar,
UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTeNIbHbIE HPUOOPBI, 3IEKTPOOCBETUTENIbHBIE HMPUOOPBI, TEPMOMETP
COIIPOTHBIICHUSI, BaKyyMHBIH JHMOJA, TEPMUCTOPHI U (POTOPE3UCTOPHI, TMOIYNPOBOAHUKOBBIA JIHO/,
raJIbBaHHKaA.

Llemoncmpayuu

W3mepenue cuiibpl TOKa U HaIpsIKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS NWIMHAPUYECKUX NMPOBOJHUKOB OT JUIMHBI, IJIOIAAH ITONEPEYHOTO
CEYEHHUs U MaTepuana.

CMmeniaHHO€ COeTUHEHUE POBOJHUKOB.

IIpsimoe n3MepeHue 2MeKTpoABIUKYIIEH cuiibl. KOpoTKoe 3aMbIKaHHE raJIbBAHUYECKOTO 3JIEMEHTA U
OLIEHKAa BHYTPEHHEI0 CONPOTHUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSSI MPOBOJUMOCTD JHOJA.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMeIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 2neKTpoaBIUKYIIEH CUIbI HCTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTUBIICHMSL.

Habmronenue anekrponusa.

Me:xnpeameTHble CBSI3U

N3yuenne kypca ¢usuku ©6a3oBoro ypoBHs B 10 kiacce ocymiecTBiasercs ¢ y4€ToM
COJIepKATEIbHBIX MEXKIIPEIMETHBIX CBA3CH C KypcaMu MaTeMaTHKH, OWOJIOTHMH, XUMHHU, Teorpaduu u
TEXHOJIOTUH.

Mesicnpeomemuvie nouwsimus, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYYHOIO IO3HAHUSA: SIBJICHHUE,
Hay4YHBIM (aKT, THUMOTe3a, (QHU3NUECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, HKCIIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUue CUCTEMbl ypaBHEHMH, JuMHeWHas ¢yHKuus, mapaboja, rumepOona, uX
rpaduKy ¥ CBOMCTBA, TPUTOHOMETpHUYECKHE (DYHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPBI U UX IMTPOEKIIMH HA OCH KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexaHnueckoe JBWXKEHHE B )KMBOHM mpupope, 1ud¢y3us, 0ocMOC, TEIIOOOMEH JKUBBIX
OpPraHU3MOB (BU/bI TEIUIONEPEIAUYH, TEIUIOBOE PABHOBECHUE), AIEKTPUUECKHUE SIBICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHNUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAS
Macca, TEIUIOBBIE CBOWMCTBAa TBEPABIX TEJ, XKUIAKOCTEHM W Tra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB,
ANEKTPOJINTUYECKAs TUCCOLMALNSA, TAIbBAHNKA.

l'eocpaghus: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE IBUKEHUH C HCIIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUSI B TEXHUKE,
HOJIIMITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAaHEHMsI UMITYJIbCa B TEXHHUKE (pakera, BOJOMET M Jpyrue),
JBUraTellb BHYTPEHHErO CrOpaHus, mapoBas TypOuHa, OBITOBOH XOJOAWIBHHUK, KOHIUIMOHED,
TEXHOJIOTUH TOJIYYE€HHs COBPEMEHHBIX MaTepUasoB, B TOM YHCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUH,
JIEKTPOCTaTUYECKas  3allUTa, 3a3eMJIEHHE DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIH MPUHTEP,
3JIEKTpOHArpeBaTeIbHbIe IPUOOPHI, TEKTPOOCBETUTEIbHbBIE TPUOOPHI, FaIbBAHUKA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOTO npenMera «Pu3nka» Ha ypOBHE CpeAHEro oOmero odpazoBaHus (0a30BBIH
YPOBEHB) JOJKHO 00€CIEeUUTh JOCTHKEHUE CIEAYIOUINX JMYHOCTHBIX, METAIIPEAMETHBIX U PEIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbHI

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro npeamera «PHU3HuKa JOIDKHBI OTPaKaTh TOTOBHOCTD
U cOCOOHOCTh 00Y4YaOIIMXCsl PYKOBOACTBOBATHCA C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CHUCTEMOM LIEHHOCTHBIX OpUEHTALUM, IO3UTUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOILUX
TPAIUIIMOHHBIM HEHHOCTSIM POCCHHMCKOr0 OOIIEeCTBA, PACHIMPEHHE >KU3HEHHOTO OIbITa M OIbITa



JESITEJIbBHOCTH B IPOLECCE peain3alliid OCHOBHBIX HAIPaBJICHHUM BOCIUTATENIBHON €ATEIbHOCTH, B TOM
qHCclie B 4aCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMHU O0YYaromIerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O
YJieHa POCCUICKOro 00I1eCcTBa;

MPUHSITHE TPAIULMOHHBIX 00IEYETIOBEUECKUX TYMaHUCTUYECKUX U JIEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECaX IPaKAaHCKOTO 00IeCTBa, y4aCTBOBATh
B CAMOYIIPABIIEHUU B 00pa30BaTeIbHON OpraHu3alluy;

YMEHHE B3aMMOJCHCTBOBATH C COLUMAIBHBIMH WHCTHTYTaMH B COOTBETCTBUH C MX (DYHKIHMSAMH H
Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMUPOBAHHOCTH POCCUMCKON TPaXIaHCKON HIEHTUYHOCTH, IaTPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM POCCUHCKHMX YUYEHBIX B
obOnacty (GU3UKHA U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEJCHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaI[MI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IIEGHHOCTH, B TOM YHCJIE B ACSITEIBHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OyAYIIETO;

4) 3¢TeTHYECKOr0 BOCTIMTAHUS

ACTETUYECKOE OTHOLIEHME K MHpY, BKIIOYas 3CTETUKY HAy4yHOIO TBOPYECTBA, IPHUCYLIETO
¢buznueckoi HayKe;

5) Tpy/10BOIro BOCIIMTAHUS:

MHTEpEeC K pa3iuyHbIM cdepaM NnpodecCHOHAIBLHONW NEATENIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢bu3MKON U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peann30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHWIO W CaMOOOpa30BaHHMIO B oOJacTH (U3UKA Ha
MPOTSKEHUH BCEH KU3HU;

6) IKOJIOrM4eCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTb ~ JKOJOTMYECKOW  KYJIbTYpbl,  OCO3HaHHE  IJI00AJILHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYILIECTBJIEHUE JCHUCTBUM B OKPYXKAIOLIEH CpPENE HA OCHOBE 3HAHMUSA LIEJIEH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHUe OMbITa AEATEIbHOCTH HKOJIOTMYECKONM HANpPaBJIEHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHUU 1O (pU3HKe;

7) IEeHHOCTH HAYYHOr0 MO3HAHMSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
¢bu3nvecKoil HayKu;

OCO3HAaHHE IIEHHOCTH HAay4yHOM JesTeNIbHOCTH, TOTOBHOCTh B IIpoliecce H3yueHUs (U3UKH
OCYILLIECTBISATH MPOEKTHYIO U HCCIIEI0BATEIbCKYIO ACITEIBHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINPEMETHBIE PE3YJIbTATbHI
Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCcTBUS
Ba3zoBble Jioruyeckue geiicTBus:

CaMOCTOSITENNLHO (POPMYITHPOBATH U aKTYaTU3UPOBATh IPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIPEAEIIATH LENIN ACSITENbHOCTH, 3aJ]aBaTh IapaMETPhl U KPUTEPUN UX JOCTUKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B pacCMaTPUBAEMBbIX (PU3UUYECKUX SIBICHUSX;

pa3pabaTbIBaTh IUIAH pEIICHUs MpoOJeMbl ¢ y4ETOM aHAJIM3a UMEIOIIMXCS MaTepHalbHBIX M
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTbh KOPPEKTUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBHUE PE3Y/IbTATOB LIESIM, OIICHUBATH
PHUCKHU NOCIEACTBUN AESATENBHOCTH;



KOOPJAMHHPOBATh W  BBINONHATH pabOTy B  YCIOBUAX PEATbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAaHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEAaTUBHOE MBIIINICHUE NPU PEIICHUH KU3HEHHBIX TTPOOIEM.

Ba3oBrbIe ncciieaoBarehLCcKue AeiiCTBHSA.

BJIQ/IETh HAYYHOU TEPMHHOIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (DU3HUECKON HAYKH;

BJIa/IETh HaBBIKAMH Yy4€OHO-UCCIIEOBATEILCKON U MPOEKTHOM JAESITENIbHOCTH B 00JIacTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIFHOMY IMOHMCKY METOOB pelieHHs 3aaad (Uu3nYecKOoro
COJIepKaHUs1, TPUMEHEHUIO PA3IMYHBIX METO/IOB [TO3HAHMS;

BJIQJ€Th BHJAMU JEATEJIBHOCTH IO TIOJIYYEHHIO HOBOIO 3HaHMS, €ro HHTEpIpEeTaluy,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYyalUsiX, B TOM YHCIE MPU CO3TAHHUU
y4eOHBIX MPOECKTOB B 00JIaCTH (hU3UKH,

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBS3M W aKTyallM3UPOBATh 3aJadyy, BBIIBUTATH THUIIOTE3Y €&
pElIeHUs, HAaXOJUTh apryMEHTHl JUIsl JOKAa3aTeNbCTBA CBOMX YTBEPXKACHHI, 3aJaBaTh MapameTpbl U
KPUTEPUU PEIICHHUS;

aHAJTM3UPOBAThH TMOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud pPe3ybTaThl, KPUTUUECKH OIICHUBATH HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSX;

CTaBUTb U (OPMYJIMPOBATh COOCTBEHHBIE 3a/la4yll B 00pa30BaTEIbHOMN J1€ATEIbHOCTH, B TOM UHUCIIE
MIPU U3YyYeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPUOOPETEHHBIH OIBIT;

YMETb [IEPEHOCUTH 3HAHUS N0 (PU3MKE B MPAKTUYECKYIO 001aCTh KU3HEACSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJIEHU, IPEAJIaraTh OPUTMHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH NMPOOJIEMBI U 3a7a4H, T0INYCKAIOIINE albTepHATUBHBIC PELLICHUS.

Pab6ora ¢ undgopmaumeii:

BJIQJICTh HABBIKAMH TOJYYCHUS MHPOpPMAIUH (PU3UIECKOTO COJEPKAHUS M3 MCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYLIECTBJIATH TIOWUCK, AaHalli3, CHCTEMAaTU3alMI0 M HHTEPIPETAIIIO
nHGOPMAIIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBATH JOCTOBEPHOCTH MHPOPMAITIH;

UCIIOJIb30BaTh CpPEACTBA HMH(DOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpraHM3allMOHHBIX 3aJad C CcOOMoaeHueM TpeOoBaHUI
PrOHOMHUKH, TEXHUKH OE30MACHOCTH, TUTHCHBI, PECYpCOCOEPEKEHUS, MPABOBBIX U ITHUYCCKUX HOPM,
HOpM MHGOPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACp)KaHUS B pa3IMYHbIX (opmarax ¢ yu€TOM Ha3HAYECHHUs
nH(pOpMallMU U 1IeJIeBOI ayAUTOpUHU, BEIOUpasi ONTUMAIbHYIO (POpMY MPECTABICHUS U BU3YyaIU3AIIHH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILIECTBIIAThH OOIIEHNE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKYA KOHGIUKTHBIX CUTYallMi U CMSATYATh KOH(MIUKTHL

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIYAIbHON PabOTHI;

BbIOMpaTh TEMAaTHKy M METOAbl COBMECTHBIX JAEMCTBHI ¢ Y4YETOM OOLIMX MHTEPECOB H
BO3MOKHOCTEHN Ka)KJI0T0 WIEHa KOJIIEKTHBA;

MIPUHUMATh 11€JT1 COBMECTHOM JIEITEIbHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH JIEUCTBUS 110 €€
JOCTUKEHHUIO: COCTaBIATh IUIAH JIEUCTBUHM, paclpeiensiTh PO C y4ETOM MHEHHMH YYaCTHUKOB,
00CYXIIaTh PE3yabTaThl COBMECTHON pPabOTHI;

OLICHHMBATh KayeCTBO CBOETr0 BKJAJa M Ka)XJIOro Y4YacTHHKA KOMaHIbl B OOLIMI pe3ynbTar IO
pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TIPOEKTHI, OLIEHUBaTh WJEU C TO3UIMU HOBHU3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYUHIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE NOBEACHUE B PA3JIMYHBIX CUTyalHUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEeHUE, OBITh MHUIIUATHBHBIM.

PeryasitTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE 1eilicTBUSA
Camoopranu3anus:



CaMOCTOSITENIbHO OCYILIECTBIIATH TO3HABATEIbHYIO JAESATEIIbHOCTD B 00JIACTH (PU3UKU U ACTPOHOMMUH,
BBISIBIIATH MPOOJIEMBI, CTABUTh U (YOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJISITh IJIaH PEIICHUs PacUETHBIX U KAUECTBEHHBIX 3a]1a4, I1JIaH BBIITOJIHEHUS
IIPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U IIPEAIOUYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM;

pacmupsATh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILCHHE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CIOocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPYIULUU B 00JacTH (U3HKH, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, IMOLIMOHAIbHBINH HHTEJVIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OIICHUBATbH
COOTBETCTBHUE PE3YJITATOB LIEIISM;

BJaJIeTh HAaBBIKAMHU II03HABATENbHOW peQIeKCHMH KaK OCO3HAHMSA COBEPIIAEMBIX JAEHCTBUN U
MBICIIUTENBHBIX IPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI pe(IIEKCUH JIS1 OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 10 UX CHUKEHUIO;

IIPUHUMATb MOTHUBBI U API'YMEHTBI JPYTHUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ceOs, TOHUMAsi CBOM HEJOCTATKU M JOCTOUHCTBA,

MIPUHUMATh MOTHUBBI U ApI'YMEHTHI APYTUX IPU aHAINU3€E Pe3yJbTaTOB J€ATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPaBO JPYTrUX Ha OMIMOKH.

B nporecce gocTHKEHUST TUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaMMBI 110 (PU3UKE I YPOBHS
cpemaHero oO0miero oOpa3oBaHMs Yy OOYYAIOIIMXCA COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIUICKT,
npeanosiararomuii cpopMUPOBaHHOCTB:

CaMOCO3HAaHUs, BKIIIOYAIOIIEr0 CIIOCOOHOCTh NMOHMMAaTh CBOE IMOLIMOHAIILHOE COCTOSIHUE, BUAETH
HalpaBJICHUs Pa3BUTUSA COOCTBEHHON AMOLIMOHAILHON C(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHMSI, BKJIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MOBEJICHHE, CIOCOOHOCTh aIallTHPOBATHCS K AIMOIIMOHAIEHBIM U3MEHEHHSM U TIPOSIBIATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBALM, BKJIIOYAIOUIEH CTPEMJIEHUE K JOCTHKEHMIO LEJIU U YCIEXY, ONTHUMHU3M,
MHUIMATUBHOCTh, YMEHUE JIEWCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEH;

HMIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE JIPYTHX, YYUTHIBATH
€ro MPH OCYILECTBICHUH OOLIEHHUSI, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HaBBIKOB, BKJIFOUAOLINX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C APYTUMH JIIOJIbMH,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3periaTb KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xoHiy o6y4yenus B 10 kiiacce mpeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

J€MOHCTPUPOBATh HA IpUMEpPaxX pojb U MeCTO (PU3UKU B (POPMUPOBAHUHM COBPEMEHHON HAay4HOM
KapTUHBl MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKHM U TEXHOJOTUH, B NPAKTHUECKOW IESATEIbHOCTH
JIIOJICH;

YUUTBIBaTh TPAaHUIBl NPUMEHEHHUS M3YYEHHBIX (U3MUECKUX Mojeneil: MaTepuaibHas TOYKa,
MHepIUaibHas cucTeMa oTcuéra, abCONOTHO TBEPAOE TENO, WACATBHBIN Ta3, MOACIN CTPOCHHS Ta30B,
AKHUJKOCTEN M TBEPJBIX TEJ, TOUSUHBIN SJIEKTPUYECKUNA 3apsi/i IPU PELICHUU (PU3NUECKUX 3ajad;

pacro3HaBaTh (U3NYECKUE SBICHUS (IIPOLECCHl) U OOBSACHATH UX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOECHMS BEIIECTBA M DJIEKTPOJMHAMUKU: PaBHOMEpPHOE H
PaBHOYCKOPEHHOE NPSMOJMHEHHOE JABMKEHHE, CBOOOAHOE MaJEHUE TeJl, JBUXKEHUE I10 OKPYKHOCTH,
MHepIys, B3auMojeiicTBue ten, 1uddysus, OpOyHOBCKOE JIBMKEHHE, CTPOCHHUE JKUAKOCTEH M TBEPIBIX
Tel, uU3MeHeHue oObéMa TeN NpU HarpeBaHUM (OXJIAXKJIEHHH), TEIJIOBOE PpAaBHOBECHE, HCIapeHue,
KOHJCHCALMs, IIJIaBICHUE, KPUCTAIIM3ALMsl, KUIIEHUE, BIIaYKHOCTh BO3]lyXa, MOBBIIICHUE ABJICHUS ras3a
IIPY €ro Harpe€BaHUU B 3aKPBITOM COCYJIE, CBSI3b MEX/Y IapaMeTpaMU COCTOSIHUS ra3a B M30Ipoleccax,
ANEKTpU3ALMS TEJ, B3aUMOJEHCTBHUE 3apsiI0B;



OIMMCHIBATh MEXAHWYECKOE JIBIDKCHHUE, UCIONB3yS (DH3UYEeCKHEe BEIUYHMHBI: KOOpJIWHATA, MYTh,
nepeMelieHne, CKOpoCTh, YCKOpEHHEe, Macca Teja, Cuila, UMIYJIbC Tella, KUHETUYecKas JHeprus,
MOTCHIIMATBHASL YHEPTUsl, MEXaHW4YeCKasi paboTa, MEXaHHYECKass MOITHOCTh; MPHU OIHMCAHUU MPABUIHHO
TpakToBaTh (PU3MUECKUH CMBICI MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUEHHUS W €JAMHHULbI, HAXOIUTb
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUYHUHY C IPYTHMH BETUYMHAMU;

OIHMCHIBAaTh M3YYCHHBIC TEIUIOBHIC CBOWCTBA TENI M TEIUIOBBIC SIBICHHS, WCIONB3YsS (U3MUCCKUE
BEJIMYMHBI: J1aBJICHUE Ta3a, TemIepaTypa, CpeAHsisi KWHETHYecKas SHEpPrus XaoTUYECKOTO JBIMKEHUS
MOJIEKYJI, CPEeIHEKBAIpaTHUHAS CKOPOCTh MOJICKYJI, KOJHMYECTBO TEIIOThI, BHYTPEHHSsI dHEprus, paboTa
ra3a, KO3QQHUIMECHT MOJIE3HOTO JEHCTBHSI TEIJIOBOT'O JBUTATENIS; IPH OMUCAHUH MPABUIBHO TPAKTOBATh
(bu3MUYeCKU CMBICI HCIIOJIb3yeMbIX BEIWYHMH, UX OOO3HAYEHUS W EIUHHIIBI, HaXOAUTb (OPMYJIbL,
CBSI3BIBAIOIINE JTAHHYIO (U3NYECKYIO BEIMUUHY C IPYTHUMHU BETUYUHAM;

OIMCHIBATh HM3YYCHHBIC JJCKTPHUYCCKHE CBOWCTBA BEIIECTBA U JJICKTPUYCCKHE SIBICHHUS
(mporecchl), HUCHONB3Yyd (U3MYECKHUE BEIUYUHBL: DICKTPUUECKHHA 3apsij, SIEKTPUUECKOoe ToJie,
HAMPSDKEHHOCTH  TOJISI, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJTOB; MPU OMUCAHWUU TPABUILHO TPAKTOBATH
(U3HYECKAN CMBICT HCIIOJIB3YEeMBIX BEJIMYWH, WX OOO3HAYCHUS W CIUHUIILL, yKa3biBaTh (DOPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

aHATM3UPOBATh PU3NICCKUE TPOIICCCHI M SBJICHUS, UCTIONB3YsS (PH3UUECKUE 3aKOHBI M TPUHITUIIBI:
3akoH BcemupHoro Tiarorenus, |, Il u Il 3akonsr HetoTOHA, 3aK0H COXpaHEHUS MEXaHHUYECKON SHEPIHH,
3aKOH COXpAHECHHsI MMITYJIbCA, MPHUHIMII CYMEPHO3UINN CHJI, MPUHIUI PAaBHOMPABHS HHEPIUATHHBIX
CUCTEM OTCUETa, MOJICKYSIPHO-KHHETHYECKYIO TCOPHIO CTPOCHHS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3b
cpelHel KHHEeTUYECKON SHEPruu TEIJIOBOTO JIBIKEHUS MOJIEKYN ¢ aOCOIIOTHOM TeMIepaTypoid, MepBbIit
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUsI JIEKTPUIECKOro 3apsaa, 3akoH KyrnoHa, mpu 3ToM pa3nudarth
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHE U YCJIOBHS (TPaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;

OOBSICHST, OCHOBHBIC TPHUHIIMITEI JCHCTBHS MAIIWH, TPUOOPOB M TEXHUYECKHX YCTPOUCTB;
pa3nuyaTth yCIoBHs UX O€30MaCHOr0 MCIOJIb30BAHUS B TOBCEAHEBHON KU3HMU;

BBITIOJHATh OKCIIEPUMEHTBHl TI0 HCCIEJOBAaHHIO (PU3WYECKHX SBJICHHH W MPOIECCOB C
WCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX H3MEPCHHU, MPU 3TOM (HOPMYIHPOBAThH MpoOsieMy/3anady u
TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOUPaTh YCTAHOBKY M3 MPEIOKEHHOIO 000PYI0BaHUS, TPOBOIUTH
OTIBIT U (HOPMYITHPOBATH BHIBOJIBI;

OCYIIECTBISTh TPSIMbIE W KOCBEHHBIC H3MEPCHHs (U3WUSCKUX BEIWYWH, TIPU STOM BBIOUPATH
ONTUMAJbHBIA CHOCOO W3MEPEeHHsS U HCIOJIb30BaTh HW3BECTHBIE METOABl OIIEHKH TMOrPEIrHOCTEN
U3MEPECHU;

UCCIIEIOBaTh 3aBHUCHUMOCTH MEXIy (U3MYECKUMU BEJIMYMHAMH C HUCIOJB30BAaHHUEM MPSIMBIX
WU3MEpEeHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCUPOBATH PE3yNbTaThl MOJTYYCHHON 3aBUCUMOCTH
(U3HYECKUX BEIIMYMH B BHJIC TAOJIUI] ¥ TPaHKOB, JIEIaTh BEIBOJIBI IT0 PE3y/IbTaTaM HUCCIICIOBAHUS;

cobmoaTth TMpaBujia 0€30mMacHOr0 TpyJaa MPU TPOBEICHUHM HCCIEAOBAaHWUN B paMKax y4eOHOTO
AKCIIEPUMEHTa, y4eOHO-HCCIEOBATeIbCKOM M MPOEKTHOM NIeATeTbHOCTH C  HCIOJh30BAHHEM
M3MEPUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 0OOPYAOBAHHS,

pemate pacy€THbIE 3aJaud C SIBHO 3aJaHHON (DU3MUECKONW MOMENBIO, UCIONB3Ys (pu3mveckue
3aKOHBI U MPUHIUIBI, HA OCHOBE aHajIM3a YCJIOBHUS 3aJa4d BBIOMPATh (U3MUYECKYIO MOJCIb, BBIACIATH
¢du3nyeckre BeTUYUHBI U (HOPMYITBI, HEOOXOAUMEBIE JIJIS €€ PEIICHHUs, IPOBOJIUTH PAcUEThl U OIICHUBATH
pPEaNbHOCTH MOTYYEHHOTO 3HAaYeHHs PU3NUECKON BETHMUNHBI,

pemiath Ka4eCTBEHHBIC 3aJadd: BBICTPAUBATH JIOTHUYECKH HEMPOTUBOPEUYHBYIO  IETIOUYKY
paccyX/IeHul ¢ OMopoil Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NMUECKUE SIBICHUS;

UCIIONIb30BaTh MPU PEIICHUU y4eOHBIX 3a7ad COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTHH IS
MOWCKA, CTPYKTYPHPOBAHWS, WHTEPIPETAIIMM M MPEACTABICHUS Y4eOHOWM H HAYJIHO-TIOMYJISIPHOU
nH(bOpMallMY, TOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHUKOB, KPUTUYECKU AaHAJIU3UPOBATH TMOJIYy4aeMyIO
MHPOPMALIHNIO;

MIPUBOJUTH TIPUMEPHI BKJIAa POCCHMCKUX M 3apyOe)KHBIX yUEHBIX-(DM3MKOB B Pa3BHTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IO (PU3MKE B IMOBCEJHEBHON XU3HU Il oOecreueHus
0€30MacHOCTH TMpH OOpalleHuH ¢ TpudopaMu M TEXHUUYECKUMHU YCTPOMCTBAMH, HJSi COXPaHEHHUS
3JI0POBBS U COOJIIOJICHHSI HOPM SKOJIOTUYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cpene;

paboTaTh B rpyIIIe C BHIMOJIHEHUEM PAa3IMYHBIX COLUATIBHBIX POJIEH, INTAHUPOBATh PaOOTy IPYIIILL,
paIoHaIbHO pacHpenesaTh 00S3aHHOCTH U TUIAHUPOBAThH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
a/JIeKBaTHO OIICHUBATh BKJIAJl Ka)KA0I0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHnue
Ne (undposbie)
pa3ieioB U TeM Kontpoabubie | I[IpakTuueckmne
n/n Bcero o0pa3oBaTe/ibHbIE
NpOorpaMMsl padoThI padoThI
pecypchl
Paznen 1. PUBUKA U METO/bI HAYYHOI'O ITIO3HAHUSA
du3uka u
11 METOBI 5 bubmuorexa [IOK
' HAY4YHOTO https://m.edsoo.ru/7f41bf72
TTO3HAHUS
Wroro mo pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
vHeMatiia https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.2 7
Aumaminca https://m.edsoo.ru/7f41bf72
3
2.3 cz)IiOZZIeHHﬂ B 6 1 1 bubmmorexa [IOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Htoro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMHUKA

OCHOBBI
31 MOJIEKYJIAPHO- 9 1 bubmuorexa [IOK
' KHHETHIECKOM https://m.edsoo.ru/7f41bf72
TEOpUU
3.9 OCHOBBI 10 1 bubmuorexa [IOK
' TEPMOJIUHAMHUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 CZCTGO:HZH 5 bu6nmorexa [IOK
: B TBA.
o https://m.edsoo.ru/7f41bf72
®azoBbIe
TepPeX0IbI
Uroro no pazaeny 24
Paznen 4. JIEKTPOJIUHAMUKA
b K
4.1 DJIEKTpOCTaTHKA 10 1 nomiorexa LO

https://m.edsoo.ru/7f41bf72
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ITocTostHHBIM
ANEKTPUIECCKUI BuGmorexa [IOK
4.2 TOK. Toku B 12 1
https://m.edsoo.ru/7f41bf72
Pa3IUYHbIX
cpenax
Hroro no paszneny 22
PeszepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO 68 3 3
YACOB 110
[MTPOT'PAMME
INOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC
“ : Nara H3yYeHHs
=
n/n Tema ypoka §
= § Ho naany = Ilo dakry
S =
= T
1 ®uzuka — Hayka o npupoje. Hayunble MeTO bl TO3HAHUS 4.09
OKPYXAIOIIeT0 MHpa
Poie 1 MecTo Gpu3nKu B JOPMHUPOBAHUH COBPEMEHHOMH
2 Hay4YHOM KapTUHBI MUPA, B IPAKTUUECKOU J1€ITEIIbHOCTH 6.09
monen
Mexanudeckoe nBuxeHne. OTHOCUTEIbHOCTh
3 MeXaHW4YeCcKoro ABxkeHus. [lepemenienue, CKOpoCTb, 11.09
YCKOpEHUe
4 PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHUE 13.09
5 PaBHOYCKOpEHHOE MPSAMOTUHENHOE TBIKCHHE 18.09
6 CBoOoiHOE majieHue. Y CKOpeHHe CBOOOIHOTO TIaICHHS 20.09
; KpuBonuneiinoe neuxenue. [IBuxeHne MaTepuaabHON 9509
TOUYKH 0 OKPY>KHOCTHU
8 [TpuHaumn orHocuTensHOCTH ["anunes. MHepuuanbHbie 9709
cucreMsl orcuera. Ilepssiii 3akoH HeroToHa
9 Macca tena. Cuina. Ilpunnun cynepno3unuu cui. Bropoi 210
3akoH HploTOHA 1151 MaTepuaibHON TOUKU
10 Tpetuii 3akoH HproTOHA /1Sl MaTepHalIbHBIX TOYEK 4.10
11 3akoH BceMHupHOro TsaroreHus. Cuna tsxectu. [lepsas 9.10
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 11.10
13 Cuna tpenus. Koapdumuent tperns. Crna COpOTUBICHHS 16.10
IIPY IBUKCHUH TEJa B KUJAKOCTH WIIH ra3e
[ToctynarensHOE U BpalaTeabHOE ABIKEHHE a0COIIOTHO
14 TBEpOTO Tema. MoMeHT cuibl. [Tnedo cumbl. YcinoBus 18.10
paBHOBECHS TBEPAOTO TeNa
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HNMnynsc MmaTepuanbHOU TOUYKH, CUCTEMBI MATEPUAIIbHBIX

15 Touek. MIMnysbc cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa. 23.10
PeakTuBHOE IBMXKEHUE
PaGoTa u momHOCTh cvitbl. Kunetnueckas sHeprust

16 MaTepuaabHOW Touku. Teopema 00 U3MEHEHUH 25.10
KMHETUYECKOU DHEPrUu
[TorenuunanbHast sHeprusd. [loreHnmanbpHas SHEPTUs yIpyro

17 nedopmupoBaHHOM NpyXkuHEL. [loTeHITMaNBHAS YHEPTUSA 8.11
Tesna BOJIM3U MOBEPXHOCTH 3eMIIH
[NoTennmanpHbBIC U HEMOTEHITMAIBHBIE CUITBL. CBS3b pabOTHI

18 HEMOTEHIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU 1311
SHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHEHHUSI MEXaHNYECKOU '
SHEPTHH,
JladopaTtopHnasi pabora «MccienoBanue cBsi3u padoThl

19 CHJIBI ¢ U3MEHEHHEeM MeXaHMYeCKOH YHEPTHM TeJia Ha 15.11
NpuMepe PacTsKeHUs] pe3HHOBOI 0 KI'yTay.

20 Kontpoabnas padora no reme «Kunematuka. 20.11
JluHamMnka. 3aKOHbI COXPAHEHHUS B MEXaHHUKE».

21 OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-KUHETUYECKON 99 11
teopuu. bpoynosckoe asmxkenue. Juddysus '

99 Xapaktep JIBHKEHUS U B3aMMOJICHCTBHS YaCTHUIL BEIIECTBA. 9711
Mopenu cTpoeHus Ta30B, )KUIKOCTEH U TBEPIBIX TEI '
Macca monekyin. Konuuecto BemectBa. [loctosinnas

23 29.11
ABoraapo

24 TemnoBoe paBHOBecue. TemnepaTypa U €€ U3MepEHUe. 412
[Ikana remneparyp Llenbcus '

25 Wneanpubiii raz B MKT. OcHoBHOe ypaBHeHne MKT 6.12
AOGcomtoTHas TemrepaTypa Kak Mepa cpeHein

26 KUHETUYECKOW SHEPTUU JIBUKEHUS MOJIEKYJI. Y paBHEHUE 11.12
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIE 3aKOHBI 13.12

28 JlaGopaTopnas padora «UcciaegoBanue 3aBUCHMOCTH 18.12
MexKIAy NapaMeTPaMHU COCTOSIHUS Pa3PesKeHHOr 0 ra3ay.
N3omporieccsl B uaeabHOM ras3e u ux rpaduueckoe

29 20.12
MpeACTaBICHUE
BHyTpeHHsIs HEprusi TepMOAMHAMUYECKON CUCTEMBI U

30 crocoObI e€ m3mMeHeHus. KomruecTBo TerioTsl U paboTa. 25.12
BuyTpenHsis sHeprusi 0IHOATOMHOTO HJI€aJIbHOTO ra3a

31 Bune! remnionepenaun 27.12

32 VY nenpHas TEIIOEMKOCTD BellecTBa. Komn4uecTBO TemoThl
pu Terionepenaye. AquadbaTHbIi npouecc

33 IIepBblil 3aKOH TEPMOAMHAMUKY U €TI0 IIPUMEHEHUE K
n30mpoueccam

34 HeobpatumocTs miporieccoB B mpupojie. BTopoii 3akon
TEPMOJIUHAMUKH

35 [Tpunmun gevicrBus u KII TernnoBoi MamnHbl




36

Hukn Kapno u ero KIT/I

37 DKONIOTHYECKUE MPOOTIEMBI TETUIOIHEPT € TUKH

38 O6o06marommii ypok «MosekyisapHas pusrnka. OCHOBBI
TEPMOTUHAMUKI

39 KonTpoabHast padora no teme «MoJiekyasipHast
¢puzuka. OCHOBBI TEPMOTUHAMUKH»

40 [Tapoo6pa3oBanue 1 KoHaeHcanus. Vcriapenre u KumneHue

41 AOCOII0THAs M OTHOCUTEIbHASI BIIAXKHOCTh BO3yXa.
Hacepiennslii map
TBépnoe teno. Kpuctannuueckue u amopdHbIe Tena.

42 AHM30TPOTIHUST CBOMCTB KPUCTAIIIOB. JKUIKHE KPUCTAIUTHI.
CoBpeMeHHbBIE MaTepHATBI

43 [InaBienue u KpucTamuM3anus. Y eapHas TEIoTa
riaBnenus. Cyonumanus

44 VYpaBHEHHE TEIUIOBOTO OanaHca

45 DIeKTpu3anus Tea. DIeKTpUIecKuil 3apsa. J(Ba Buga
AIEKTPUUECKUX 3aps 0B

46 [TpoBOAHMKY, TUAIIEKTPUKU U TIOTYTIPOBOTHUKU. 3aKOH
COXpaHEeHHMsI SJIEKTPUUYECKOTO 3apsiia

47 B3aumopeiictue 3apsinos. 3akoH Kynona. Todeunbrit
AIEKTPUYECKUN 3aps
Hanpsxk€HHOCTE 3nekTpuueckoro noss. [Ipuanun

48 CYNEPHO3UINH IEKTPUUECKUX mosel. JInnuu
HANPSKEHHOCTH

49 Pabota cun anexrpoctatuueckoro nossi. [lorenmuann.
Pa3HocTh MOTEHIIMATOB

50 [TpoBOAHMKY U TUAIIEKTPUKHU B DJIIEKTPOCTATUYECKOM IIOJIE.
JranekTpudeckas MpOHULIAEMOCTh

51 OnexrpoéMkocTh. Konnencatop

59 DIIEKTPOEMKOCTD INTIOCKOTO KOHJIEHCATOpa. DHEPTuUs
3apsHKEHHOT0 KOHAEHCAaTopa

53 JlabopaTopHas padora "U3mepeHnne 3/1eKTPOEMKOCTH
KOHJeHcaTopa'

[Tpunnun aecTBUs U MPUMEHEHHE KOHACHCATOPOB,

54 KOMUPOBAJIBHOIO amnmnapara, CTpyHHOT0 MPUHTEPA.
DJIeKTpocTaTUYeCcKas 3aIuTa. 3a3eMIICHUEe
AIIEKTPONPUOOPOB
DIIEKTPUUYECKHI TOK, YCIOBHS €T0 CYIIECTBOBAHMS.

55 [TocTosiunbiid TOK. Cuia Toka. Hanpsixkenue.
Conporunenue. 3akon Oma JyIsl ydacTKa Lenu
[locnenoBarenpHOE, NapaIENBbHOE, CMEIIAHHOE

56 COeMHEHHUE MPOBOAHUKOB. JIabopaTopHas paboTa
«M3yueHne cMeIaHHOTO COETMHEHUS PE3UCTOPOBY»

57 PaboTa 1 MOIIIHOCTH AIEKTPUUECKOTO TOKa. 3akoH Jxoyrs-
Jlenna

58 3axon OMa 1Jis MOJIHOM (3aMKHYTOM) JIEKTPUIECKOM TEMH.




Kopotkoe 3ambikanue. JlabopatopHas pabdora «3mepenue
O/1C ncrouHuka ToKa 4 €ro BHyTPEHHETO CONPOTUBIICHUS»

DneKTpOHHAs MPOBOJAUMOCTH TBEPIBIX METAJLIOB.

59 3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI. 1
CBepXIpOBOIMMOCTD

60 DJIeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX 1
My4YKOB
[TonynpoBogHUKH, X COOCTBEHHAs U IPUMECHAas

61 npoBoauMOcTh. CBOMCTBa p—N-Tiepexoa. 1
[TonynipoBoAHUKOBBIE TPUOOPHI
DNEeKTPUUECKHiA TOK B paCTBOpPAxX M paciiaBax

62 AJIEKTPOJIUTOB. DIEKTPOITUTHYECKAS JTUCCOIIHALIHS. 1
DIIeKTPOIN3

63 DJeKTpUUYeCcKuil TOK B razax. CaMoCTOATENbHBIN U 1
HECaMOCTOSTENbHBIN pa3psa. Monuus. [1nazma

64 DIIeKTpUYeCcKre MpUOOPHI U YCTPOMCTBA M MX MPAKTHUECKOE 1
npuMmeHnenue. [lpaBuia TexHuKu 6€30MacHOCTH

65 Obo06maromuil ypok «IeKTPpOANHAMHUKA 1
KonTposbHas padora 1o reMe «JIeKTPOCTATHKA.

66 IHocTosiHHBI dJ1eKTpHYecKuil TOK. TOKH B pa3iu4HBIX 1
cpenax»

67 PesepBublit ypok. KonTponbnas pabota 1o teme 1
"OnekTpoauHaMuka'

68 PesepBHeiit ypok. O6o0marommii ypok o remam 10 kimacca 1

OBIIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68




