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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢usnke 6a30BOr0 ypoBHS Ha ypOBHE CpeIHEro oOIiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarenbHOM mporpammel, mpeacTaBieHHbIx B DPI'OC COO, a Takke ¢ ydérom
benepanbHOi paboueil mHporpaMMbl BOCIUTAHMA M KOHLENIMM MPENoAaBaHUs Yy4eOHOro
npeamera «®Pusuka» B oOpazoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  denepanum,
pealn3yIoLMX OCHOBHbBIE 00pa30BaTeIbHbIE TPOIPAMMBI.

Conepxanue TporpaMMbl 1O (HU3HMKE HAmpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAay4YHOW KapTHUHBI Mupa oOydarommxcs 10 kimaccoB mpu oOydeHHH WX (PU3MKE Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOTO NoxoAa. [IporpaMma no ¢pu3nke COOTBETCTBYET
tpedoBanusM ®I'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pesyabTataM OOY4YeHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTb peau3allii MEXIPEIMETHBIX
CBA3eM (U3MKKU C €CTeCTBEHHO-HAyYHbIMU YyueOHBIMU MpenMeramMu. B Heil ompenenstorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oO0Iero oOpazoBaHMs, IUIAHHPYEMbIe
pe3yabTaThl OCBOCHHUS Kypca (HM3MKH: JIHMYHOCTHBIC, METalpeIMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o ¢pu3MKe BKIIFOYACT:

® [UTAHUPYEMBbIE PE3YNIbTaThl OCBOECHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM YHCIIE

IPeIMETHBIE PE3YNIbTaThI MO TO/1aM O0yUYCHHUS;

e coaepxanue yueOHoro npeamera « Pu3ukay 1no rogam o0ydeHus..

dusnka Kak Hayka 0 Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BEICTYIAs B KAUYECTBE YUEOHOTO
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
[IkonbHBIA Kypc (HU3UKH — CHCTEMOOOPa3yIOUIMA MJIi €CTeCTBEHHO-HAyYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IIPOLIECCOB U SIBIECHUH, U3y4aeMbIX
XxuMuel, Ouosnorue, ¢uznyeckoit reorpadueid u actpoHomuen. Vcnonap3oBaHue M aKTUBHOE
npuMeHeHne (U3MYeCKHX 3HAHWUU OmpenenseT XapakTep M pPa3BUTHE PAa3HOOOpPA3HBIX
TEXHONIOTUH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3yuenue Gpu3nK BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUIN
IIPUMEHATh HayYHBIM METO/1 TO3HAHUS NPY BHINIOJIHEHUHN UMHU YUEOHBIX UCCIIEI0BAaHUI.

B ocHOBY Kypca Ghu3MKH AJ YPOBHS CPEIHEro OOIIEro 00pa3oBaHus MOJIOKEH Psijl UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBJISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3/iesioB (PU3UKH, BKIIOUAET KaK BOMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepHual Kypca GU3UKU 00bEIUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisercs (GOpMHpOBaHHME MPEACTaBIEHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszanus mpennosiaraeT UCIoIb30BaHHE TYMaHUTAPHOTO
noTeHnuansa GU3NYecKoi HayKH, OCMBICIIEHUE CBSA3H Pa3BUTUS (PU3MKH C pa3BUTHEM OOILECTBA,
a TaK’Ke C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U 3KOJIOT'MYECKUMHU IIPoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype pu3uku npezmnonaraetT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes skonocuzayuu peanusyerTcsi MOCPEICTBOM BBEIEHHUS HIIEMEHTOB COJEpKaHMs,
NOCBALIEHHBIX JKOJOTHYECKHM Npo0JIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYXKICHHUS PoOIeM palliOHAIBHOTO MPUPOIOTIONB30BAHUS H
HKOJIOTHUECKOH OE30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (M3MKHM HAa YPOBHE CpEIHEro 00Iero oOpa3oBaHUs
ABIISIOTCS (u3nueckue Teopuu (GopMHpOBaHHME NPEACTABICHUA O CTPYKTYpe MOCTPOCHHS
¢usndeckoil Teopuu, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
IPEACTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, IJI ONHUCAHHs €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IIPOLIECCOB).

CHCTEeMHO-IEATETFHOCTHBIN MOIX0/ B Kypce (PU3UKH PeaTn3yeTcs MPeKIe BCETo 3a CUeT
OpraHu3aly SKCIIEPUMEHTAILHON JesITeIbHOCTH oOydatonuxcs. J{ius 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HUCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
71a00paTOpHBIX paboOT, KOTOpbIE B Iporpamme Mo (usznke oOBbEeIMHEHbI B OOLIMI CHHCOK
YUEHHUYECKUX TPAKTUUECKUX padoT. BriaeneHne B ykazaHHOM IepedyHe J1adopaToOpHBIX pador,
NPOBOIUMBIX JIJIsl KOHTPOJIS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMHU OOpa30BaTEIBHOIO
mpoIiecca UCXoIs U3 0COOCHHOCTEH MJIaHUPOBAHUS M OCHaIeHus kabunera ¢pusuku. [Ipu sTom
o0ecrieuynBaeTcs OBJIAJCHHE OOYYAIOUIMMMCA YMEHHMSMHU IPOBOJUTH KOCBEHHBbIE HM3MEpEHMS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (U3MUECKUX BEIWYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEJIOKEHHBIX THIIOTE3.

Bosbioe BHUMaHuE yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. [lpu sTom
JUI pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCA 3a]1a4i C SIBHO 3aJIaHHOM (PU3NYECKON MOJIEINbIO,
MO3BOJISIIOIIME TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ UHTEIpUPYs 3HaHUS U3 pa3HbIX pas3zenoB. s KayecTBEHHBIX 3a7a4 IPUOPUTETOM
ABIISIIOTCSL 3aJjaHusd Ha OOBSICHEHHE IMpOTeKaHWs (U3NYECKUX SBICHMH M MPOILECCOB B
OKpY’Karollel >Ku3HU, TpeOyromue BbIOOpa (u3MuecKod MOAENM s CUTyallMH IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusmu DPI'OC COO Kk MaTepuasbHO-TEXHUUYECKOMY
o0ecrieyeHHI0 y4yeOHOro mpoiecca 0a30BbI YpOBEeHb Kypca (U3MKH Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JOJDKEH M3y4yaTbCs B YCJIOBUAX MPEIMETHOro KaOumHeTa (M3MKU WIN B
YCIOBUAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO LUKIa. B xabunete
(GU3KMKH JOJIKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYAOBAHUE I BHIIIOJTHEHUS YKa3aHHBIX
B IporpamMme N0 (HU3UKE YYEHUYECKUX MPAKTHUYECKUX pPabOT U JEMOHCTpPAlIOHHOE
obopynoBaHue.

JemoHcTpannoHHoe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHHMAaJIBHOHN JOCTaTOYHOCTH M 00ECTIEUYMBAET IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpamMMe I10
(Gu3uKe KIIOUEBBIX JAEMOHCTPALMI JUIsl WUCCIENOBAaHUS M3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIIUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe o0opynoOBaHUE ISl YYEHHYECKHX IMPAKTUYECKUX padoT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECTIeYMBaeTCs B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKThI J1IaOOpaTOpHOro OOOpYyIOBAaHUS [JOJDKHBI OBITh
MOCTPOEHbI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BHJE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

¢ hopMHUpOBaHHE WHTEpPECa M CTPEMJICHHS OOYyYAIOMIUXCS K HAYYHOMY HW3YYEHHUIO

IPUPOIBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];
®pa3BUTHE TMPEJACTABICHUH O HAaydyHOM METO/A€ TIO3HAaHUS U  (OPMHPOBAHUE
HCCIIEI0BATENLCKOTO OTHOILEHHS K OKPYKAIOIUM SIBIICHUSM;



¢ hopMHpOBaHKE HAYYHOTO MHPOBO33PCHHsI KaK pe3yibTaTa M3y4eHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢ hopmMupoBaHNEe YMEHUH OOBSCHATH SBICHUS C HUCIOJB30BaHUEM (DH3UYECKHUX 3HAHWNA W
Hay4HBIX JI0KAa3aTEJIbCTB;

¢ hopMHpOBaHKE TPEJCTABICHUNA O POIM (DU3WKHU IS Pa3BUTHS APYTUX ECTCCTBCHHBIX
HayK, TEXHUKU U TEXHOJOTHM.

JlocTxkenne 3TUX Ieneld obOecrednBaeTCsl pelIeHHEeM CIEAYIOIUX 3afad B Tpoliecce

M3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeJIHEro o0iero o0pa3oBaHus:

® IPHOOpPETEHUE CHUCTEMBbI 3HAHUKH 00 OOMMX (PUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUSAX, BKJIIOYAss MEXAaHHWKY, MOJEKYIApHYIO (PHU3UKY, OJICKTPOAMHAMHUKY;
dbopMUpOBaHHE YMEHUW TMPUMEHSATh TEOPETUYCCKUE 3HAHWS IS OOBSCHEHUS
(U3MYECKUX SBIIGHUW B TIPUPOJE W ISl TPUHATHAS TPAKTUYCCKUX PEIICHUN B
MMOBCEHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pEeIlIeHHUs PA3IUYHBIX 3a7a4 C IBHO 33IaHHON (PU3NYECKOM MOJEIBIO,
3a/a4, MOJPa3yMeBaIOUIMX CaMOCTOSITENIbHOE CO37aHue (PU3MUEeCKOH MOJenH,
aJIEKBAaTHOMW YCJIOBUAM 33/1a4U;

® [IOHUMaHUE (U3UYECKUX OCHOB M TMPHUHIUIIOB JCHCTBUS TEXHMUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

® OBJIAJICHUE METOJAMH CaMOCTOSITSIIBHOTO IUIAHUPOBAHUS W IPOBEACHUS (PUINICCKUX
OKCIIEPUMEHTOB, aHalW3a W  HWHTepnpeTanuu  HWHOOpPMAIMH,  OMpeACIICHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yibTaTa;

® CO3/laHUE YCIIOBUHM MJI1 Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUYECKOM

IEATeTbHOCTH.
Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpOBHE CpEAHEro oOIero oOpa3oBaHUS
OTBOJIUTCS: B 10 KJ1acce - 68 4acoB (2 yaca B HEJICTTIO).

[Tpeuiaraemslii B mporpaMMe 1o (pu3MKe nepedeHb J1a00paTOPHBIX M NMPAKTHYECKUX
paboT sBIISETCS PEKOMEHJIOBAHHBIM, YUUTENb JEIaeT BHIOOP MPOBEIECHUS TaOOPATOPHBIX paboT
Y OIIBITOB € Y4ETOM MHAMBHYaJIbHBIX 0COOEHHOCTEH 00yUarOIIMXCsl.



COJAEPKAHUE OBYYEHUA

10 KUIIACC
Paznes 1. dusnka u MeTOAbI HAYYHOI'O NIO3HAHUS

®usnka — Hayka o npupone. HayuHele MeTonsl mo3HaHUs OKpyXkaromero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MIPOLIECCe TO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporeccoB. Hayunsle rumotessl. dusnueckue
3aKOHBI U Teopuu. [ paHUIIbl TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IpHHITUTT COOTBETCTBUS.

Pome m mecro ¢u3uku B (QOpMHPOBAHHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHpPa, B
MPAKTUYECKOU JIEITETBbHOCTH JTIOJICH.

Llemoncmpayuu

AHasnorosbie U ITU(POBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYUKHU.

Paspnen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe JaBuKeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBMXeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U YCKOpEHHE
MaTepUalbHOW TOYKH, UX MPOEKIMH HAa OCU CHCTeMbI KoopAuHaT. CloKeHHe NepeMeeHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEIHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NTEPEMENICHUS MaTEPUAIIBHOW TOUYKU OT BPEMEHH.

CBoOonHOe majeHune. Y CKopeHrne CBOOOIHOTO MaACHHUS.

KpuBonuneiinoe nBuxeHue. [[BUkeHHEe MarepuaibHOM TOYKM IO OKPYXHOCTU C
IIOCTOSIHHOW 110 MOZYJIO CKOpPOCTBIO. YTIJIOBAasl CKOPOCTb, JHUHEHHas CKOpocThb. llepuon u
yacToTa obpaieHus. LleHTpocTpeMHUTeIbHOE YCKOPEHUE.

TexHuueckue yCTpOCTBA M MPAKTHUUECKOE NPUMEHEHUE: CHUIOMETp, JBUXKEHHUE
CHaps/0B, LICIHbIE U PEMEHHBIE EpEIavyu.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETA, WILTIOCTPALAS KHHEMAaTHYECKUX XapAKTEPUCTUK JBUKCHUS.

[TpeoOpa3oBanre ABMKEHUHN C UCIIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITaneHue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmroienue nBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOTO M eHHUS.

HamnpaBneHnue CkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmusvie pabomul

N3yueHne HepaBHOMEPHOTO JIB>KEHHMS C LIEJIBIO ONPEETICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMsST — MEXKJAYy — NOYTAMM,  HPOMACHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHBIE pPaBHbIE MPOMEXYTKHM BPEMEHH IMPHU PABHOYCKOPEHHOM JIBHJKEHHH C
HavyaJbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenune aBMKEHUS MIApUKa B BA3KOW KUIKOCTH.

W3yuenne ABMKEHUS Tena, OPOIIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocuTenbHOCTH ['anuies. 1lepBoiii 3akoH HeroToHa. HEpLManbHbIe CUCTEMBL
OTCYETA.

Macca tena. Cuna. IlpuHnumn cynepno3unmu cuil. Bropoit 3akoH HerooTona mist
MaTepualIibHOM TOUKHU. TpeTuii 3akoH HploTOHA N7 MaTepuaibHbIX TOYEK.



3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKObXEHUs U cuia TpeHus nokos. Koadgduiment tpenus. Cuna conpoTUBIEHUS
TP IBM>KCHUH TEJIa B )KUJKOCTHU WM Tase.
[ToctynaTensHoe U BpaliaTeabHOE ABMKEHHE aOCONMIOTHO TBEPIOTO Tena.
MOMEHT CHJIbI OTHOCUTEIBHO OCH BpameHus. llnedo cuibl. YcnoBuss paBHOBECHS
TBEPAOIO TeJIA.
TexHuueckue yCTpONCTBA W MPAKTUYECKOE NPUMEHEHHUE: TMOAIMIUIHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.
Llemoncmpayuu
SIBiieHME MHEPUHH.
CpaBHeHue Macc B3aUMOJEHCTBYIOIUX TEI.
Bropoii 3akoH HeroTOHA.
N3mepenue cuil.
CrnosxeHue cui.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT jAe(opMariuu.
HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U aJCHUU.
CpaBHEHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHHUS.
VYcnoBust paBHOBeCUs TBEPAOTrO Tena. Buibl paBHOBECHS.
Yuenuueckuiui sxcnepumenm, nabopamopHule pabomoi
W3ydenue ABM>KeHUS OpyCcKa MO HAKIIOHHOW TUIOCKOCTH.
HccnegoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYKHMHE U PE3UHOBOM
oOpasiie, oT ux AeGopMaIum.
HccenenoBanue ycaoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILICHUS.
Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE
Hmmynsc MaTepraibHOM TOUKH (Teda), CHCTEMbl MaTepUalbHBIX TOYEK. MIMITynbc CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHHs UMITYJIbca. PeakTUBHOE ABUKEHUE.
Pabora cuiibl. MOIIHOCTD CHJIBI.
Kunerndeckasi sHeprusi MaTepuanbHON TOYKU. TeopemMa 00 HM3MEHEHUU KUHETHYECKOU
SHEPIHUH.
[TorenumanpHast Heprus. [loTeHnnanpHas 3HEPTUS YIPYTO AePOPMUPOBAHHON MPYKUHBL.
[ToreHuunanbHast 3HEprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.
[loTeHuuanbHble W HEMOTEHIMANbHbIE CUJbl. CBsi3b PabOThl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPruu.
VYupyrue v Heynpyrue CTOIKHOBEHHSL.
TexHuueckue yCTpOMCTBAa M NPAKTHYECKOE NPHUMEHEHME: BOAOMET, KOIEp, NPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeaktrBHOE NBUKEHUE.
[Tepexo MOTEHIIMAIIBHOW SHEPTUH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenne aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOMIbIO JBYX OIMHAKOBBIX HUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsA3M pabOThl CHUJIbl C M3MEHEHHEM MEXAaHWYECKOW SHEpPrUM Tejla Ha
IIpUMEPE PACTKEHUS PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekyasipuast puznka ¥ TepMOAMHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOU Mmeopuu

OcHOBHBIE NIOJIOKEHUST MOJIEKYJISIPHO-KUHETUUECKON TEOPUH U UX ONBITHOE 000CHOBAHHUE.
bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJEUCTBUS YaCTHUIL
BemiecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX Ted M OOBSCHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE 3THX Mojeneid. Macca m pazMepbl mousiekyn. KoimuecTBo BemiecTsa.
[TocTostnHas ABoranapo.

TenmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mognenps upeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYJISAPHO-KMHETHUYECKOH TeOopuu
uaeanpHOro rasa. AOcoJIlOTHas TemIepaTypa Kak Mepa CpeqHEel KHHETUYECKOH SHepruu
TEIJIOBOro JBWKEeHMs dactun rasa. Illkama temneparyp KeneBuna. I'a30BbIE 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponeccsl B uaeaabHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. 'paduueckoe npeacTaBieHne U30MPOLECCOB: H30TEPMa,
M30x0pa, uzobapa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYECKHX COCTUHEHUM.

OmnbiTel 110 UGG Y3UH KUATKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBMXKEHUSI.

Mogaens onbita [lTephna.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOAECHCTBHSL.

Mopaenb, HUTFOCTpHUpYIOIIas IPUPOAY JABJICHHS ra3a Ha CTEHKHU COCya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UI€ATIBbHOT0 T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

Onpenenenre Macchl BO3/AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHHil 00BhEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonuHaMuueckass cucTeMa. BHYTpeHHsS 3HEPrusi TEPMOJAMHAMHUYECKOW CHUCTEMBI U
croco6b! e€ n3meHeHus. KonnyecTBo TemoTsl U paboTa. BHyTpeHHss sHeprus 0JHOATOMHOTO
UJeanbHOro ra3a. Buasl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3TyUYEeHHE. Y IeIbHas
TEIUIOEMKOCTb BellecTBa. Kon4yecTBO TEMIOTH! U TEIUIONEPEaaye.

[TonsstTue o0 anmabatHoM mnpouecce. llepBbiil 3akoH TepMmoauHamuku. [Ipumenenue
MEpBOTO 3aKOHA TEPMOJMHAMUKH K M301poreccaM. I 'padudeckas nHTepnpeTanus padoThI rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTs mpoieccoB B IpUpoO/IE.

Tennobie MamuHbl. [IpuHIUIEL 1eficTBUS TEMIOBBIX MaluH. [IpeoOpazoBanus sHEprun B
TeroBbIX MammHax. Koadduuuent nonesnoro aeiictusi teruioBoid Mammuel. [{ukn KapHo n
ero Ko HUIMEHT MOJIE3HOTO JeHCTBUS. DKOIOTHUECKUE MTPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: [IBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIUOHED.

Jlemoncmpayuu



W3MeHeHne BHYTpPEHHEH SHEpruu Tejla MpU COBEPLIEHUH pPaOOTHI: BBUIET NMPOOKH M3
OyTBUIKM TOJ JEWCTBHEM C)KaTOTO BO3/AyXa, HarpeBaHue 3(dupa B JIaTyHHOH TpyOke MyTEéM
TpeHUs (BUIACOIEMOHCTpAIus).

H3meHeHne BHYTPEHHEH SHEPTrUu (TeMIiepaTypbl) Tea Mpu Teruionepeaaye.

OmnpIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEs.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHOU TEeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoonvt

[TapooOpazoBanne u KoHAeHcanus. cnmapenume u  kumneHue. AOCOTIOTHAsS |
OTHOCHUTEIbHAs BIAXKHOCTh BO3/yXa. HachllieHHbI map. Y aenbHas TeIoTa mapooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATypPhl KUTICHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnumaeckune n amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBineHne W kpucramumsanus. Y IeiapHas
TeruioTa muasieHus. Cyonumanus.

YpaBHEeHHE TEIUIOBOTO OanaHca.

TexHuyeckue ycTpoWCTBa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETpP U IICUXPOMETD,

KaJIOpUMCETDP, TE€XHOJIOTHH IMOJIYYCHUA COBpPEMECHHBIX MaTcpHralios, B TOM YHUCJIC
HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX TapOB.

Kunenue npy noHWKEHHOM JaBICHUHU.

CniocoOsl U3MepeHus BIKHOCTH.

Habnronenue HarpeBaHus U TUIABJICHUS KPUCTAIIIMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepeHre OTHOCUTENBHON BIIaKHOCTH BO3yXa.
Pazjen 4. DaekTpoanHaMuka

Tema 1. dnexmpocmamuka

OnekTpu3anusl Tell. OJEKTpUYEeCKUd 3apsana. J[Ba BHIa 3IIEKTPUYECKUX 3apsJiOB.
[IpoBOAHMKY, TUATEKTPUKH U MOTYNPOBOAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsijia.

B3aumopeiictBue  3apsnoB. 3akoH Kynona. ToueuHblld  2JIEKTpUYECKUH  3apsi.
Onekrpuueckoe nose. Hanpsok€HHOCTh 3nekTpuuyeckoro mnoss. [IpuHuun cyneprno3uuuu
ANEKTPUYECKUX MOJeH. JINHUK HANPSy)KEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PabGora cun oamekrpocratmdyeckoro Tmons. [loTeHmman. Pa3HOCTh  TOTEHIIMANOB.
[TpoBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuyeckas NpoOHUIAeMOCTb.

Onektpoémkocth. Konmencarop. DJIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsAyKEHHOI'0 KOHJIEHCATOPA.

TexHn4yeckue yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJIEHHE S3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpolCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE IT0JIE 3aPSKEHHBIX TEll.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM ITOJIE.



DJeKTpOoCcTaTUYECKas 3allIHTa.

JM3IeKTpUKHY B 3J€KTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMU U JTUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenune 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31exkmpuyeckuii mok. Toxu 6 paznuunvix cpedax

DJIEKTPUUYECKUIN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOrOo TOoKa. MICTOYHMKM TOKa.
Cwuiia Toka. [TocTOSAHHBIN TOK.

Hanpsixenue. 3akon Oma a1 ydyacTka 1enu.

DIIeKTpUUYECKOe CONPOTHUBIICHHUE. VY nenbHOE COTIPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMEIAHHOE COSUHEHNE IIPOBOIHUKOB.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenia. MOIHOCTE AIEKTPUYECKOTO TOKA.

DNEKTPOABUAKYILAs CUJIAa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3sekTpuueckoit nenu. KopoTkoe 3aMbikanue.

DJIEKTPOHHAs TPOBOAUMOCTb TBEPIBIX METAUIOB. 3aBUCHUMOCTb CONIPOTUBIICHUS METAJIJIOB
oT Temrneparypbl. CBEpXITPOBOIUMOCTb.

DJNIEKTpUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBomuuku. CoOOCTBEHHass W TPUMECHAash MPOBOIAMMOCTh MOJYIPOBOIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynmpoBoIHUKOBBIE PUOOPHI.

OJIEKTPUYECKUI TOK B PAcTBOpax M paciulaBax »3JEKTPOJUTOB. IDJIEKTPOJIUTHUUYECKAS
Jucconyanus. JJIeKTPOIIn3.

DNeKTpUYeCKHil TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSTENbHBIN pa3psa. MonHus.
[Tna3zma.

TexHuueckue yCTpOICTBA M MPAKTUUYECKOE IPUMEHEHHE: aMIIepMETp, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3IEKTPOOCBETUTEILHBIC
npuOOpbl, TEPMOMETP CONPOTHBIICHUS, BaKYyMHBIH AWOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MOTIEPEYHOT0 CEYEHUS U MaTepHuaa.

CMenraHHoe COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3eKTpoABMXKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIIEHKAa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTh COTIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIUMOCTH JHO/IA.

Yuenuueckuu sxcnepumenm, nabopamopsvie pabomul

N3yueHne cMemaHHOro COeIMHEHHSI PE3UCTOPOB.

W3mepenne  3IEKTPOABMKYLIEH CHJIBI UCTOYHHMKA TOKA W €ro  BHYTPEHHErO
CONPOTHUBIICHUS.

HaGmronenue anexTpousa.



MesxknpeaMeTHble CBSI3H

Wzyuenune kxypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocCyIIeCcTBISETCS € YYETOM
COJIEpIKATENbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcaMH MAaTeMaTUKH, OWOJOTWH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
ABIICHUE, Hay4YHbIH (pakT, rumores3a, (usmyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOACHHE,
AKCIIEPUMEHT, MOACIIUPOBAHUE, MO/IEIb, U3MEPEHHE.

Mamemamuxa: peumieHHMEe CUCTEMbl YpaBHEHHMM, JMHeWHas ¢yHKOus, mnapadoia,
rurep06o1a, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUICCKUE (QYHKIUH: CHHYC, KOCHHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKLIHUU Ha OCHU
KOOPJIMHAT, CI0KEHHUE BEKTOPOB.

bBuonocus: Mexanndeckoe IBWKCHHE B )KHBOU Npupojae, muddy3us, ocMOC, TEIIO0OMEH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAauH, TEIJIOBOE PABHOBECHUE), SJEKTPUUCCKUE SIBJICHUS B
KUBOW MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOIICTBa METAJIOB, JIEKTPOIUTUYECKAs JUCCOLUALIMS, FralbBaHHUKA.

T'eoepagpus: BnaxxHOCTh BO3/yXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUe IBIKEHUH C UCIIONB30BAHUEM MEXAaHHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIMIHUKH, HCIOJIb30BaHUE 3aKOHA COXPAHEHUS HMMITyJIbca B TEXHUKE (pakeTa,
BOJOMET W JApYrue), JBUTAaTelh BHYTPEHHErO0 CropaHus, IlapoBas TypOWHA, OBITOBOU
XOJIOAWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUHU MOJYyUYEHUsS] COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCIIE
HAHOMATepHalioB, W  HAHOTEXHOJOTHH,  DJJIEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHHE
AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA MPUHTEP, JJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE IPUOOPHI, TATbBAHUKA.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

OcBoenne yueOHOro mpeamera «®dusuka» Ha YpPOBHE CpeAHEro olumiero odpa3zoBaHUs
(6a30BBIf  YpOBEHB) JIODKHO  OOECTIEUUTh  JOCTHDKCHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pPa30BaTENbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS yueOHoro mpeamera «DU3UKa» JODKHBI OTPaXKaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYAIOMIMXCSI PYKOBOACTBOBAThCA C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPUEHTAlUil, MO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHMCKOro oOIecTBa,
pacupeHne XU3HEHHOTO ONbITa M OIbITAa JESITEIBHOCTH B IMPOLECCE Pealn3aluyd OCHOBHBIX
HalpaBJIeHUI BOCIUTATEILHON JESITEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaxaaHCcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOYydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIIeCTBa;

NPUHATHE TPAJAULMOHHBIX OOIIEUEIOBEUYECKUX T'YMAHUCTHUECKUX M JIEMOKPATUYECKHUX
IICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOro OOIIecTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aliu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMY ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOMN U BOJOHTEPCKOM e TENIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'pa’/T1aHCKON UIEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTHXKEHHUSM POCCUHUCKHUX
Y4E€HBIX B 00J1aCTH (DU3UKU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSL:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYALMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYIYyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYILETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pPAa3TUYHbIM cdepaM TpoPecCHOHANBHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHMKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccruu 1 peaan30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO M caMOo00pa3oBaHUIO B oOmacTu (pu3MKK Ha
MPOTSKEHUU BCEU KU3HU;

6) IKO0JIOrH4€eCKOr0 BOCITUTAHUS

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPBl, OCO3HAaHHE TJI00aIBbHOrO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JCHCTBUI B OKPY’)KAIOUIEH Cpele Ha OCHOBE 3HAHMUS
1eJel yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;



pacIIMpeHue OmbITa JAEITEIbHOCTH SKOJIOTMYECKOM HAIpPaBIEHHOCTH HAa OCHOBE
UMEOIIUXCs 3HaHUM 110 pusuke;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs HU3NUECKON HAYKH;

OCO3HaHME IIEHHOCTH HAyYHOU AEATeNbHOCTH, TOTOBHOCTb B IPOILECCe U3YUEHUS (PU3UKU
OCYILIECTBJIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO JEATEIBHOCTh MHIMBUYaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHBbIE YHUBEpPCATIbHbIE YUeOHbIe 1elCTBUS
ba3soBble JlornyecKkue 1efcTBUsA:

CaMOCTOSITENIbHO (pOpMyJIHpOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENIETIATH 1EH ACSITEIIbHOCTH, 33]1aBaTh MAPAMETPhl U KPUTCPUU UX TOCTUKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NUECKUX SBICHUSX;

pa3pabaTeIBaTh TUIAH PEIICHUS MPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTePUAIbHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IEISAM,
OIICHUBATh PUCKU MOCJEICTBUMN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBIMIOJNHATH pPabOTy B YCIOBHUSAX pPeaIbHOrO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIINICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

BIQ/IETh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHATUSAMHU W MeToAamu (pusmueckoi
HAYKU;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKOWM U MPOSKTHOM NEATEIHPHOCTH B 00JIacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOUCKY METO/IOB PEUICHHs 3a/1au
bu3nYecKOro cofepaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0OB TTO3HAHMUS,

BIIAQJIETh BHUJAAMH JACSTEIBHOCTH MO TOJYYEHHIO HOBOT'O 3HAHHUS, €r0 HMHTEpIIpETaluH,
peoOpa3oBaHrI0 M MNPUMEHEHUI0 B Pa3jIMYHBIX Y4YEOHBIX CHUTyallUsX, B TOM YHUCIE MpU
CO37ITaHUH y4EOHBIX MMPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlM3HpOBaTh 3a7ady, BBIIBUTATH
rUNoTe3y €€ pelIeHUus, HAXOAWTh apryMEHTHhl I JIOKa3aTeJIbCTBA CBOUX YTBEPXKICHUH,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEILICHUS;

AQHAJIM3MUPOBATh IMIOJYYEHHbIE B XOJ€ pELIEHUs 3aJaud pe3yJibTaThl, KPUTHYECKHU
OIICHUBATbH UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOPa30BATEIBHOWU NEATEIHHOCTH, B
TOM YHCIIC TIPU U3YICHUH (PUHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETbh NMEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIONINE aTbTepPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:



BJIaJICTh HABBIKAMU MMONy4eHHS HMH(OpMAIuN (GU3NIECKOTO COJNEPKAHUS M3 UCTOYHHUKOB
pasHBIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBIISITH MOWMCK, aHAIMW3, CHUCTEeMATHU3alUi0 U
MHTEPIIPETANIO HH(POPMAIIMK Pa3IMYHBIX BUIOB U (DOPM IIpE/ICTaBICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH MH(OpMAIIHH;

UCIIONIb30BAaTh CPEJICTBA HMH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHus], MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30M1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACPKAaHUS B pa3IUYHBIX (opMmMaTax C ydETOM
Ha3Ha4YCHUsT WHPOPMAIIMM W IIEJICBOM  ayAUTOpWUH, BHIOMpas ONTHUMAIbHYIO (QopMy
MPEJICTABICHUS U BU3YaTH3AIIIH.

KomMMyHMKaTHUBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUSA:

OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIBHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOHPIMKTHBIX CUTYAIlUH U CMATYATh KOH(JIHKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOUYKY 3pPEHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHINBUAYATbHON PaOOThI;

BbIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX IEHCTBHI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YiIeHa KOJIEKTHUBA,

MpPUHUMATh LEJIU COBMECTHOM JESTeNIbHOCTH, OPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA TO €€ JOCTHUKEHMIO: COCTAaBIATH IUIAH JEHUCTBUH, pacCOpelesisiTh PO C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJa U Ka)JIOT0 YYaCTHHKA KOMaH/bI B OOLIUIl pe3ynbTaT
110 pa3pabOTaHHBIM KPUTEPUSIM;

mpeiaraTh HOBBIE TPOEKTHI, OLICHWBATh HJICH C TIO3WIIMM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTHYECKON 3HAYHMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETHUYECKOE TIOBEJCHUE B PA3IMYHBIX CHUTYaIlHsX,
MPOSIBIISATE TBOPUYECTBO U BOOOPAKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHble YHUBEpPCAJbHbIE YYeOHbIEe 1eHCTBUSA
Camoopranusanms:

CaMOCTOSITENILHO OCYIIECTBIIATh MO3HABATEIbHYIO ICSITENLHOCTh B 00nacTu (DU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAaH PEUICHHs] pacu€THBIX M KayeCTBEHHBIX 3aj]lay, IUIaH
BBITIOJTHEHHSI TPaKTUYeCKo paboThl ¢ YYETOM UMEIOUIMXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIIOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

paciupsTh paMKU y4eOHOIo IIpeIMeTa Ha OCHOBE JIMYHBIX [IPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelIeHue;

OIICHUBATH MPUOOPETEHHBIH OIIBIT;

CrocoOCcTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO JPYAUIUA B OONACTH (PU3UKH,
MTOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATE€IHLHOCThH, OLICHUBATh

COOTBETCTBUE PE3Y/IbTATOB LEJISIM;



BJIaACTh HABBIKAMU IO3HABaTEILHOU pe(l)J'IGKCI/II/I KaK OCO3HaHUs COBCPIIACMBbBIX HeﬁCTBHﬁ
Y MBICIIUTEILHBIX MTPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHIA;

UCTIONB30BATh MPUEMBI pe(hJICKCUU JITIS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMCTb OLICHUBATL PUCKH U CBOCBPECMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,

NPUHUMATh MOTHUBBI ¥ apT'YMEHTHI IPYTUX IIPH aHAIU3E PE3YJIbTaTOB AEATEIILHOCTH,

NPUHUMATH ceOs1, TOHMMAsi CBOM HEIOCTATKU M JOCTOWHCTBA,

[IPUHUMATb MOTUBBI U API'YMEHTBI APYTUX IIPU aHAIIU3€ PE3YIbTAaTOB IEATEIIbHOCTH;

IpHU3HaBaTh CBOE MPAaBO U MPABO APYTUX HA OIINOKH.

B nponecce JOCTUKCHUA JINYHOCTHBIX PE3YJIbTATOB OCBOCHU IMTPOTpaMMBbI 110 CI)I/I?;I/IKG JJISL
YPOBHsI CpeHETO O0IIero oOpa3oBaHMsl y OO0yUYaIOIIUXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN
UHTEIJICKT, MPEANoIaraiumi copMIUpOBaHHOCTD:

CaMOCO3HAHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SYMOLIMOHAIBHOE COCTOSIHHUE,
BUJICTH HAIMIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIMOHAIBHON Cephl, ObITh YBEPCHHBIM B ce0e;

CaMOpEeTyJIMPOBAHUS, BKITIOYAFOIIETO CaMOKOHTPOJIb, YMCHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
HN3MCHCHUAM U IIPOABJIATH FI/I6KOCTL, OBITH OTKPBITHIM HOBOMY,

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIIKEHHUIO IEIU U YCIIeXy,
ONTUMH3M, HHUIIMATUBHOCTh, YMCHHE ICHCTBOBATH HCXO/ISl M3 CBOMX BO3MOXXHOCTEI;

SMIATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHMMATh IMOLMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATH €TI0 IMIPHU OCYHICCTBJICHUN O6H_ICHI/I$I, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMAITBHBIX HABBIKOB, BKIIFOYAIOIINX CIOCOOHOCTH BBICTPAWBaTh OTHOMIICHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCS, IPOSBISATH UHTEPEC U pa3peniaTh KOHPIUKTHL.

MNPEIMETHBIE PE3YJbTATHI

K xoniy oOyduenuss B 10 KJjacce mpeaMeTHBIE pPe3yabTaThl Ha 0a30BOM YPOBHE JIOJIXKHBI
OoTpaxkatb C(HOPMHUPOBAHHOCTH y OOYUAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MeCTO (GU3UKH B (OPMUPOBAHUN COBPEMEHHOU
HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTHYECKON
JIeSITEeIILHOCTH JIIOJICH;

YUUTBHIBaTh TPAHUIbl NMPUMEHEHHs] H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTephalibHas
TOYKa, MHEpPIUAIbHAs CHCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TeNlO0, WACATbHBIM ra3, MOJIENU
CTPOEHHS Ta30B, )XKUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIA AIEKTPUUECKUI 3aps]l MPHU pEIIeHUU
du3nUecKux 3aaady;

pacro3HaBaTh (pU3MUECKHE SBICHUS (TIPOLIECCH) M OOBSICHATH WX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOW TEeOpUU CTPOEHHUS BEIIeCTBA M DIEKTPOJUHAMUKU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE MABI)KEHHE, CBOOOAHOE TMaJeHHUE Te,
JIBKCHHE 110 OKPY)XHOCTH, WHEpIUs, B3amMmojeicTeue ten, auddysus, OpoyHOBCKOE
JIBIKCHHE, CTPOCHHE XKUIKOCTEH W TBEPABIX TeJl, U3MEHEHHWE O0BhEMa Te NMPH HArpeBaHUU
(oxNaxaeHun), TeIIOBOE paBHOBECHUE, UCTIApEHUEe, KOHICHCAIUs, IABJICHHE, KPUCTAIIH3AIHs,
KHUIIEHUE, BIAKHOCTh BO3JlyXa, MOBHIIICHUE JABJICHUS Tra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKIy MapaMmMeTpaMd COCTOSIHHMSI Tra3za B HW30MpoIeccax, SJIEKTPU3aIus Tel,
B3aUMO/ICHCTBUE 3aPs/I0B;

OMHCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONB3Ys (hHU3MUecKHe BEIWYHMHBI: KOOpIUHATA,
MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tefla, CHIa, UMIYJIbC Tella, KHHEeTHYeCKas
SHEprus, TMOTEHIMANbHAS DJHEPTUs, MEXaHWYeckKas paboTa, MeXaHWUYeCKas MOIIHOCTh; IPHU
ONKMCAHWW TMPABWIBHO TPAKTOBaTh (DU3MYECKHA CMBICT HCIOJB3YEMBIX BEIWYHH, WX



0003HaYECHHS ¥ IMHHUIIBI, HAXOIUTH (OPMYIIBI, CBA3BIBAIOIINE JTAaHHYIO (PH3HMUECKYIO BETHUUHY
C IpYTUMU BEIMYNHAMY;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEN W TEIUIOBBIE SIBJICHHUS, HCIOJIB3YS
¢u3uueckue BEIMYMHBL: JIABJICHUE Tasza, TEeMIIepaTypa, CpenHsAs KHHETHYeCKash HSHEprus
XaOTUYECKOTO JIBUYKEHHUS MOJIEKYJ, CPEIHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHsS 3HEprus, padora rasza, Kod(QQUIMEHT MOJE3HOro NEHCTBUS TEIUIOBOIO
JIBUTATEIS; IPU ONKMCAHUU MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI MCIIOJIb3YEMbIX BEJTUUNH,
uX O0O0O3HAa4YeHHs] U EeIAWHMIIBI, HAaXOOUTh (OPMYJbI, CBSA3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMUMHY C JPYTMMHU BEJITUUYUHAM;

ONMCHIBATh HM3YYCHHBIEC DJIEKTPUUYECKHE CBOWCTBA BEINECTBA M JJIEKTPUYECKUE SBIICHUS
(mporecchl), UCTIONb3Ysl (PU3UYECKUE BEIMUMHBL AJIEKTPUUECKUI 3apsj, 3JIEKTpHUYECKOe MoJe,
HanpsOKEHHOCTh  TOJIS, IMOTEHLMAl, PAa3sHOCTh IMOTEHIHAJIOB; IpPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OO0O3HAuCHWs W EAMHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C APYTUMHU BETUUYUHAMU;

aHaTU3UpOBaTh (PU3MUYECKHE MPOLECChl U SBJICHUS, UCHOJb3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemupHoro tarorenus, |, Il u |1l 3axonsr HploTOHA, 3aKOH coxpaHeHus
MEXAHUYECKOM DHEPIUM, 3aKOH COXPAHCHMs MMITYJIbCA, IIPUHLUI CYNEPIIO3UIIMNA CUJI, IPUHLIUIT
paBHOIIPaBUS MHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, NEpBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHUS
JIEKTPUYECKOrO 3apsiza, 3akoH KylloHa, mpu 3TOM pas3iuyarh CIOBECHYK (OPMYIMPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BhIpaKEHHE U YCIIOBUS (IpaHHIIbI, 00JacTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pas3nnyaTh yCcIoBUsA UX O€30MACHOTO UCIIOIB30BaHUS B IOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCIIEPUMEHTHI IO HUCCIEJOBAHUIO (PU3MYECKUX SIBJICHUI M MPOLECCOB C
UCIIOJNIb30BAaHUEM  HPAMBIX M KOCBEHHBIX HW3MEpEeHui, npu 3ToM  (HOpPMYIHPOBATH
npobneMmy/3agadyy M TUNOTe3y Yy4eOHOro SKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IPEJIOKEHHOT0 000PYAOBaHUSL, IPOBOIUTH ONBIT U (POPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISATh MpSMbIE U KOCBEHHBbIE H3MEPEHUs (U3MUYECKUX BEIUYMH, HPU ITOM
BbIOMpPATh ONTHUMAJbHBIN CIOCOO M3MEPEHUS M HCIOJIb30BATH HM3BECTHHIE METOJbl OLIEHKU
MOTPELIHOCTEW U3MEPEHU;

UCCIIEIOBaTh 3aBHUCHUMOCTH MEXIY (U3MUECKUMH BEIMYMHAMH C HCIOJIb30BaHUEM
NOpSIMBIX M3MEPEHMH, P 3ITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHpPOBAaTh pE3YJIbTaThl
HOJYYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEIMYHMH B BUJAE TaOIMIl U rpauKOB, 1€1aTh BBIBOJbI
10 pe3yJIbTaTaM MCCIEA0BaHNUS;

cobmoaTh IpaBuiaa O€30MaCHOr0 TpyAa IpU INPOBEIECHUM HCCIEAOBAaHUI B paMKax
y4eOHOTO IKCHEPHMEHTa, Y4eOHO-HCCIENOBATEIbCKOM UM IMPOEKTHOW  JESTENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOICTB U 1aOOpaTOpHOro 000pyJ0BaHUS;

pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYecKOW MOJENbI0, HCIOJNIb3Ys
¢uznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33/Ja4u BHIOMPATh (PU3NYECKYIO
MOJIENIb, BBIIENATh (U3NUYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBIE IS €€ pelIeHHS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyY€HHOI'O 3HaUeHUs! (PU3MUECKON BEINYHHBI,

pelIaTh KayeCTBEHHBIE 3aJaud: BBICTPAaMBATh JIOTMYECKH HEIPOTUBOPEUYUBYIO ILIEMOYKY
paccyXJIeHUl C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS,

UCMONb30BaTh IPU pPEIIEHUHM Y4eOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIMOHHBIE
TEXHOJIOTUM Ui TIOUCKA, CTPYKTYpUPOBAHHUS, MHTEPIPETALMM W IPEACTaBICHUS Y4eOHOH U



HAYYHO-TIOMYJISIPHOW HMH(OpMAaUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh [10Jy4aeMyI0 HHPOPMALIUIO;

NPUBOJUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HaYKH, OOBSACHEHHE MIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIBb30BaTh TEOPETHUYECKUE 3HaHUSA 10 (U3UKE B TIOBCEAHEBHOM KU3HU IS
oOecrieueHHs 6€30MaCHOCTH TP OOPAILLEHUN C TPUOOPAMH U TEXHUUECKUMHU YCTPOUCTBAMHU, JJIs
COXpaHEHHMS 3/I0POBbSI U COOJIIOJICHUSI HOPM KOJIOTHYECKOTO IMOBEACHUS B OKPYXKAIOILel cpesie;

paboTaTh B IpyMIIE C BHIITIOJHEHUEM Pa3INYHbIX COLUANBHBIX pOJIEeH, TUIAaHUPOBATH padboTy
TPYIIBL, PANMOHATIBHO PACHpPENeNATh OO0S3aHHOCTH ¥ IUIAHUPOBATH JESATEIBHOCTh B
HECTAHJAPTHBIX CHUTYallUsAX, al€KBATHO OLICHMBATH BKJIAJ KaXKI0rO M3 yYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTpiuBaeMoi poOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
Ne Hamnmenopanue pazieon Bee Kountpoas | Jladopar | (uudposbie)
n/n HbIe OpHbIE o0pa3oBaTejibHbIEC
U TeM NMPOrpaMMbl ro
padoThI padoTbI pecypcel
Paznen 1. PUBUKA U METO/IbI HAYUYHOI'O ITIO3HAHMUSI
11 du3nKa U METOIbI 1 but6mmoreka [{OK
' HAy4YHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Pa3znen 2. MEXAHUKA
bub6nuoreka [JOK
21| Kumemariia > https://m.eds00.ru/7f41bf72
bubnmorexa [JOK
22 Aumannica ! 1 https://m.edsoo.ru/7f41bf72
53 3aKOHbBI COXpaHEHHUS B 5 1 1 bubnuotexa [JOK
' MEXAHUKE https://m.edso0.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuorexa [JOK
' KHHETHYECKOU TEOPHU https://m.edsoo.ru/7f41bf72
bubmnoreka [JOK
32 OCHOBEI TEpMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 BArpeFiI;H;:OC;;HHHH 5 1 bu6mmorexa [IOK
| CLIECTRA, THSOBbE https://m.eds00.ru/7f41bf72
nepexo bl
Hroro o pazneny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bu6nuoreka [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
I -
4.2 3JIOe(;<TTOiIIi1HeI():III;IHI71 TOK. TOKH B 12 1 1 bubmiorexa LIOK
' P ' https://m.edsoo.ru/7f41bf72
pa3InYHbIX cpeaax
Hroro no pazneny 22
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB 68 3 5
I10 [TPOTPAMME
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TEMATUYECKOE NJTAHUPOBAHUE

10 KNACC
Konunuecrso yacos
Ne Darta dneKTpOoHHbIe undposble
Tema ypoka Bcer KoHTp. Mpakr.
n/n u3yuyeHus obpasoBaTtenbHble pecypcbl
o pab. pab6.
1 ®dusnkKa — HayKa o npupoge. HayuyHble meToAbl NO3HAHMA 1 Bubnunoreka LLOK
OKpY»aloLwero mmpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecto ¢pn3nKnM B popmmMpoBaHMnN COBPEMEHHOM
) . . 1 Bubnnoteka LLOK
HAY4YHOM KapTMHbI MUPa, B MPaKTUYECKOWN AeATebHOCTH
y . P P P a https://m.edsoo.ru/ff0c33e6
nogen
MexaHu4yeckoe asueHme. OTHOCUTENbHOCTb
Bubnnoteka LOK
3 MEeXaHMYEeCKOro ABUXKeHUA. [epemell,eHne, CKOPOCTb, 1
https://m.edsoo.ru/ff0c3508
yCKOpeHue
. Bubnunoteka LLIOK
4 PaBHOMepHOe NpAMOINHENHOEe ABUXKeHne 1
https://m.edsoo.ru/ff0c3620
s p . 1 Bubnnoteka LLOK
aBHOYCKOPEHHOE NPAMOJIMHENHOE ABUKEHME
yexop P A https://m.edsoo.ru/ff0c372e
Bubnnoteka LOK
6 CeobogHoe nageHue. YckopeHue cBob6oaHOro nageHums 1
https://m.edsoo.ru/ff0c39cc
KpunBonunHeliHoe asuxkeHue. [BuxeHne matepuanbHom
; 1 Bubnnoteka LOK
TOYKM MO OKPYKHOCTK
Py https://m.edsoo.ru/ff0c3ada
8 MpuHUKMN OTHOCUTEeNbHOCTU [anunea. MHepunanbHble 1 Bubnnoteka LOK
cMcTeMbl oTcyeTa. MepBblii 3aKOH HbOTOHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. MNpuHLMN cynepnosunumm cui. Bropol 1 Bubnunoreka LLOK
3aKOH HbloTOHa A/19 maTepurasibHOM TOUYKM https://m.edsoo.ru/ff0c3be8
. bubnnoteka LLOK
10 TpeTni 3aKoH HbIOTOHA 41 MaTepuanbHbIX TOYEK 1
https://m.edsoo.ru/ffOc3be8
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3aKoH BCEMMUPHOro TAroteHna. Cuna Taxectn. Bec Tena.

Bubnnoteka LLOK

11
MepBas KOCMMYECKan CKOPOCTb https://m.edsoo.ru/ff0c3d00
Cuna ynpyrocTtu. 3akoH lNyKa. JTabopaTopHana paboTta
Bubnnoteka LOK
12 «MccnepoBaHne 3aBUCUMOCTU CUA YNPYTOCTH, BO3HUKAIOLLLMUX
https://m.edsoo.ru/ff0c3el18
B NPYXMHE N pe3nHoBOM 06pasue, oT ux gedopmaLmu. «
13 Cuna TpeHus. KoapduumeHT TpeHns. Cuia conpoTUB-eHNsA Bubnnoteka LLOK
npu ABUKEHUU TENA B XKUAKOCTU UK rase https://m.edsoo.ru/ff0c3f76
MocTynaTenbHOE U BpalaTeibHOE ABUKEHME abCONOTHO
B Bubnnoteka LOK
14 TBEpAOro tena. MomeHT cuabl. [laeyvo cunel. Ycnosua
. https://m.edsoo.ru/ff0c41a6
paBHOBecuKA TBEpAOro Tena
MmMnynbc maTepranbHOM TOYKM, CUCTEMbI MAaTEpPUabHbIX
Bubnnoteka LLOK
15 ToueK. Mmnynbe cnnbl. 3aKOH COXpaHeHMA UMMYAbCa.
https://m.edsoo.ru/ff0c43d6
PeakTuMBHOE ABUXKEHME
PaboTa U MOLLHOCTb CUAbl. KNHETUYECKas aHeprus
- Bubnunoteka LOK
16 MaTepuanbHol TOUKN. Teopema 06 N3MeHeHUU
. https://m.edsoo.ru/ff0c4502
KMHETMYECKO aHepruu
MNoTeHunanbHaa aHeprua. NMoTeHUMaNbHAA IHEPrUA YyNpyro
17 o . . Bubnnoteka LLOK
AedopMUpoBaHHONM NPYKMHBI. MoTeHLMaAbHaA SHeprua
https://m.edsoo.ru/ffOc461a
Tena B6/1M3M NOBEPXHOCTM 3eMn
MoTeHUManbHble N HenoTeHUMaAbHble cubl. CBA3b pPaboTbl
18 HenoTeHLMaNbHbIX CUN C U3MEHEHUEM MEXAHUYECKOM Bubnnoteka LLOK
3HEepPrMm cucTembl Tes. 3aKOH COXPaHEeHUA MexaHMYeCcKom https://m.edsoo.ru/ff0c478c
aHeprum
NabopaTtopHas paboTa «MccnegoBaHme cBA3M paboTbl CUbI
19 C U3BMEHEHMEM MEXaHNYECKOWN IHepPrum TeNa Ha npumepe
PacTAXKEeHWA Pe3MHOBOTrO KryTa»
20 KoHTposibHasA paboTa no Teme «KnHemaTtmKa. AnHammKa. Bubnunoteka LLOK
3aKOHbI COXPaHeHMA B MeXaHUKe» https://m.edsoo.ru/ff0c4b74
21 OCHOBHbI€ NONOXKEHUA MONEKYNAPHO-KMHETUYECKOM Bubnnoteka LLOK
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Teopun. bpoyHoBcKoe aBuxeHune. Auddysusa

https://m.edsoo.ru/ffOc4dc2

XapaKkTep ABUMKEHUA U B3aUMOAENCTBMA YacTUL, BELLLECTBa.

22
Mozenn CTpOeHUs rasos, KUAKOCTEN U TBEPADIX TEN

23 Macca monekyn. Konnyectso Belectsa. [locToAaHHan
ABsoragpo

)4 Tennosoe paBHoBecue. TemnepaTypa U eé usmepeHue.

LLIkana Temnepatyp Llenbcua
25 " . MKT. O MKT Bubnunoteka LOK
€a/ibHbIN ras B . OcHOBHOE ypaBHEHME
A Yp https://m.edsoo.ru/ffOc4fde
Ab6contoTHaa TemnepaTypa Kak Mepa cpegHei KUHeTUYeCKoM

26 y M Bubnunoteka LLOK
SHeprumn ABMXKeHUsa monekyn. YpasHeHne MeHaeneesa-

P . A ya-7p A https://m.edsoo.ru/ff0c511e
KnanenpoHa

27 3aKkoH [JanbToHa. Na30Bbie 3aKOHbI

)8 JNlabopaTtopHas paboTa «MccnegoBaHme 3aBUCUMOCTN MeEXAY
napameTpamm COCTOAHUA pa3peKeHHOoro rasa»

29 M3onpouecchl B naeanbHOM rase un ux rpadpudeckoe Bubnunoteka LLOK
npeacrasfieHne https://m.edsoo.ru/ff0c570e
BHYyTpeHHAA sHeprua TepmoanHaMUYECKON CUCTEMbI U

N Bubnunoteka LLOK
30 cnocobbl eé nsmeHeHua. Konmyectso TennoTbl U pabora.
https://m.edsoo.ru/ff0c5952
BHyTpeHHAA sHeprua naeanbHoOro rasa
Bubnnoteka LOK
31 Buabl Tennonepenayn
https://m.edsoo.ru/ff0c5c36

32 YaenbHaa TenJI0OEMKOCTb BellecTBa. Koanyectso TensioThl Bubnunoteka LLIOK
npu Tennonepegadye. AanabaTtHbili npouecc https://m.edsoo.ru/ff0c5c36

33 MepBbl 3aKOH TEPMOLMHAMMKM U €r0 NPUMEHEHME K Bubnunoteka LLOK
nsonpoueccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTb npoueccos B npupoge. Bropoii 3akoH Bubnunoreka LLOK

TEPMOANHAMUKN

https://m.edsoo.ru/ff0c6230
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Bubnnoteka LLOK

35 MpuHumn aenctema u KMNJ TennoBoi malumHbl
PURLAT A A https://m.edsoo.ru/ff0c600a
36 Umkn KapHo u ero KN4
37 JKonornyeckme npobaembl TENNOSHEPTETUKM
38 O6o6Lwwatowmit ypok « MonekynspHas ¢umsmka. OCHOBbI Bubnunoreka LLOK
TEPMOAMHAMUKU» https://m.edsoo.ru/ff0c6938
39 KoHTposibHasa paboTa no Teme «MonekynsapHasa ¢pusmKa. Bubnnoteka LLOK
OcCHOBbI TEPMOAMHAMUKN» https://m.edsoo.ru/ff0c6a50
Bubnnoteka LLOK
40 MapoobpasoBaHue N KoHAEHcauus. McnapeHne 1 Kunenue
https://m.edsoo.ru/ff0c63b6
a1 AbBCoNOTHAA M OTHOCUTE/IbHAA B/IAXKHOCTb BO34yXa. Bubnnoteka LLOK
HacbiweHHbIN nap https://m.edsoo.ru/ff0c64d8
4 NabopaTtopHae paboTa
N3mepeHne OTHOCUTENBHOM BAAXKHOCTM BO3AyXa.
Teéppaoe Teno. Kpucrannmyeckme n amopdHble Tena.
. Bubnunoteka LOK
43 AHM30TPONMA CBOUCTB KPUCTANNOoB. Kuakme Kpuctansbl.
https://m.edsoo.ru/ff0c65f0
CoBpemMeHHble maTepuansl
a4 MnaBneHue n Kpuctanamsauma. YaenbHaa Tennota Bubnnoteka LLOK
nnasnexHua. Cybnmmaums https://m.edsoo.ru/ff0c6708
Bubnnoteka LLOK
45 YpaBHeHMe TennoBoro banaHca
https://m.edsoo.ru/ff0c6820
46 dNeKTpusaumna Ten. dNeKTpuYecknin 3apaa. [lsa smaa Bubnnoteka LOK
3NEKTPUYECKUX 3apAa0B https://m.edsoo.ru/ffOc6bcc
47 MpoBOAHUKK, ANINEKTPUKU U NOAYNPOBOAHUKMN. 3aKOH Bubnunoteka LOK
COXPAHEHMA 3/1EKTPMYECKOro 3apaaa https://m.edsoo.ru/ffOc6bcc
48 Bsaumogeiicteune 3apanoB. 3akoH KynoHa. ToueyHbin Bubnunoteka LIOK
3N1EeKTPUYECKU 3apAa, https://m.edsoo.ru/ffOc6ced
49 HanpaxXEHHOCTb aneKTpuyeckoro nona. MpuHumn Bubnanoteka LLOK
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Cynepnosunumm snekTpnyeckux nonem. JimHum
HaNpPAXXEHHOCTH

https://m.edsoo.ru/ffOc6df2

PaboTa cun 3N1eKTpocTaTuyeckoro nons. NoreHuman.

Bubnnoteka LOK

50
Pa3HoOCTb noTEHLUMAN0B https://m.edsoo.ru/ff0c6f00
51 MpPOBOAHUKN N ANINEKTPUKM B SNEKTPOCTATUHECKOM NOE. Bubnunoteka LLOK
[nanektpnyeckas NnpoHMLEEeMOCTb https://m.edsoo.ru/ff0c7018
5y N . K Bubnnorteka LLOK
NIEKTPOEMKOCTb. KoHaeHcaTop
https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTb MNJ10CKOro KOHAEeHcaTopa. JHeprua
" ; Bubnnoteka LIOK
53 3apAKEHHOTo KoHAeHcaTopa. "M3mepeHune aNeKTPOEMKOCTH
" https://m.edsoo.ru/ff0c72c0
KOHAeHcaTopa
MpuHUMN AeACTBUA U NTPUMEHEHME KOHAEHCATOPOB,
54 KOMMPOBAJIbHOMO annapara, CTPYMHOro NpuHTEpa.
dneKTpocTaTMYeCKas 3alnTa. 3a3emneHme
aneKkTponpubopos
DNEeKTPUYECKUI TOK, YCAOBUS Ero CYLLLECTBOBAHMA.
55 MocTosiHHbIN TOK. Cnna ToKa. HanpsaxeHue. ConpoTusneHume.
3akoH Oma A4na yyactka uenm
MocnepoBatenbHoe, MapannenbHoe, CMeLAHHOe
Bubnnoteka LOK
56 coegMHeHMe NPOBOAHUKOB,ONbIT «M3y4eHne CMeLlaHHoro
https://m.edsoo.ru/ff0c74f0
COeANHEeHMA PE3UCTOPOB»
57 PaboTa 1 MOLLHOCTb 3/1eKTPUYECKOro TOKa. 3aKoH [Koyns- Bubnnoteka LOK
NleHua https://m.edsoo.ru/ff0c7838
3akoH Oma g1 NONIHOM (3aMKHYTOWM) 3/1€KTPUYECKOM LLenMU.
Bubnnoteka LLOK
58 KopoTkoe 3ambikaHue. JlabopaTopHan paboTa «M3amepeHue
https://m.edsoo.ru/ff0c7ae0
3/4C UCTOYHMKA TOKA M ero BHYTPEHHETO CONPOTUB/IEHNA»
DNIeKTPOHHasA NPOBOANMOCTb TBEPAbIX METAN/IOB.
59 3aBUCUMOCTb CONPOTUBAEHMA METaNI0B OT TemnepaTypbl.

CBepxnpoBoANMOCTb
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€0 INeKTPUYECKUI TOK B BaKyyme. CBOMCTBA 3/1EKTPOHHbIX 1
ny4yKkoB
MonynpoBOAHMKK, X COBCTBEHHAA M NPUMECHAsA
61 Croii 1 Bubnunoteka LLOK
nposogMmocTb. CBOMCTBA p—N-Nepexoaa.
POBOA P Pexoa https://m.edsoo.ru/ff0c84ae
MonynpoBoAHWKOBbIE NpUbOpbI
62 D/IEKTPUYECKUIM TOK B PacTBOPAXx M pacniaBax 3/IEKTPOJINTOB. 1 Bubnnoteka LLOK
DNEeKTPONNTUYECKAA ANCCOLMALLUNA. DNEKTPON3 https://m.edsoo.ru/ff0c82ba
63 dNneKTpUYECcKMin ToK B razax. CamocTonaTeNbHbIM U 1 Bubnunoteka LLOK
HecamocToATe/IbHbIN pa3pag. MonHua. Mnasma https://m.edsoo.ru/ff0c84ae
KoHTponbHasa paboTa no Teme «INeKTPOCTATUKA.
N . Bubnunoteka LOK
64 MOCTOAHHbIN INEKTPUYECKNIM TOK. TOKM B pasinYHbIX 1 1
https://m.edsoo.ru/ff0c86fc
cpefax»
65 DNIeKTpUYeCcKne Npnbopbl U YCTPOMCTBA N UX MPAKTUYECKOe 1 Bubnnoteka LLOK
npumeHeHue. NpasBmna TeXHUKK 6e3onacHoCTU » https://m.edsoo.ru/ff0c88be
66 0606 . 5 1 Bubnnoteka LLOK
06LLaoLMIA YPOK «INEeKTPOAMHAMMKE Y
tatotmnyp POA https://m.edsoo.ru/ff0c8a8a
68 0606 . 10 1 Bubnunoteka LLIOK
obLwarowmii ypok no Temam 10 Knacca
tatotmnyp https://m.edsoo.ru/ffOc8f6c
OBLLEE KOJIMYECTBO YACOB MO NPOTPAMME 68 3

CepTudpukat:

AOOKYMEHT NMOArnnCcAH
QNEKTPOHHOM MOAMUCKLIO

018F3E8F0084B0F49941E1553A69351374

Bnageneu: Yynavikuna Mpuia BnagumupoBHa
[encteuteneH: ¢ 21.09.2023 o 21.12.2024
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