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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpoOBHS Ha ypOBHE CpEAHEro O0IIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Pusznka» B oOpa3zoBareNbHbIX — opranuzauusax Poccuiickoir  ®Denepauuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3MKe BKIFOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SBJICHUHN, U3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (DU3HMKHU, BKIIOYAET KaK BOMPOCH! KJIACCHUUECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMansa GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3M Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOpMUPOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOJIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHus KabuHeta ¢usuku. [lpu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YyAENAETCS PELICHUI0 pacu€THBIX UM KadeCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KauecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX pabOoT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY MEPEUUCIIEHHBIX B IIpOrpamMMme 1o
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJis HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE A YYEHHMUYECKUX MPAKTHUECKUX padboT ¢dopmupyercss B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX MpUOOPOB, a TaKxke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTikeHnne 3TUX Lesel o0ecreynBaeTcsl PEeUIeHHeM CIEAYIOMMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICIbIO, 3aJla4, IOJPa3yMEBAIOIINX CAaMOCTOSTEIIBHOE CO3MaHue (PU3UIecKon
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IJIAHHUPOBAHUS M MPOBEICHUS (PUINICCKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usukm (0a30BBIi YpOBEHB) HA ypOBHE CpPEIHErO 0OImero oOpa3oBaHMS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElTaeT BBHIOOp IMPOBEICHUS JabOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHUS
®usuka — Hayka O npupoje. HayuHele MeToabl MO3HaHUSA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (usnueckux siBjaeHud U npoueccoB. Hayunbsle runores3sl. dusnueckue

3aKOHBI ¥ TeOpUU. | paHHIIBI IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHUS.
Ponp u mecto ¢usuku B (HOpMHUpPOBAHMH COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHaznoroble ¥ IUPPOBBIE U3MEPUTENIBHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYUKH.



Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMKEeHMs. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBI KoopauHaT. CloKeHue NepeMeleHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoniHOe majieHne. Y CKopeHrne CBOOOIHOTO TaICHUS.

KpuBonuneriHoe nBuxeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM IO MOJYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. llepuon u
yactoTa oopauieHus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUIOMETp, JBUYKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE ITEpeJadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[TpeoOpa3zoBanue ABMXKEHUN € UCIIOIB30BAaHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue npmxeHus Tena, OpoieHHOro Mo/ YrioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Hamnpagnenne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHnne HepaBHOMEPHOTO JIBXKEHUS C LIEJIbIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIGHHMSI — MEXIYy — MOYTAMH,  NPOHACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BpPEMEHHM IIPH PAaBHOYCKOPEHHOM JBHKECHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3y4eHne ABMKEHUS IIapUKa B BSI3KOM JKUJIKOCTH.

N3yueHue ABMKEHUS Teja, OpPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. MIHEpManbHbIe CUCTEMBI
OTCUY€Ta.

Macca tema. Cumna. IlpuHnmn cynepnosunmu cwil. Btopoit 3akoH HeroToHa mis
MaTepUalIibHOM TOUKHU. TpeTui 3akoH HproTOHA 711 MaTepualibHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Bunel Tpenus (mokosi, ckoibxeHusi, kadeHus). Cumna tperus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXKEHUS U cuia TpeHus nokos. Koagouiment tpenns. Cuna conpoTuBIeHUS
IIPU JBUKEHHUH Tela B KUAKOCTU WM rase.

[TocTynaTensHOE M BpalllaTesIbHOE ABM)KEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilmedo cumbl. YcimoBus paBHOBECHS
TBEPAOIO Tea.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUWE: MOAIINIHUKY, JIBUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHne MHEpLHH.



CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUJT TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

YcnoBus paBHOBecUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aBrxeHUs OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B NPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

HNmnynsc MatepralibHOM TOUYKHU (T€da), CUCTEMBl MaTepUaIbHBIX TOYeK. IMITynbc cuiibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprusi marepuanbHOW TOYKU. Teopema 00 M3MEHEHUHM KHHETHYECKOU
DHEPIHUH.

[TorenuuanbHas sueprus. [loreHnnanpHas 3Heprus ynpyro aeGopMupoBaHHON MPYKUHBL.
[ToreHuuanbHas 3HEPTUS TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HENMOTEHIMAIbHbIE CUibl. CBA3b padOThl HENMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM HEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoNCTBa U NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3yueHre aOCONIOTHO HEYNpPYyroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOThl CHUJIbl C M3MEHEHHMEM MEXaHWYECKOW 3HEpPruM Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwxkenue. [Auddys3msa. Xapaktep HIBWKEHHS € B3aUMOJEHCTBUS YaCTHIL
BelecTBa. MoJiend CTPOEHHUs Ta30B, >KUIKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisekyn. KonndecTBo BellecTsa.
[TocrosinHast ABorazpo.

TermoBoe paBHOBecue. TemnepaTtypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
uaeanpHOr0 ra3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu



TEIJIOBOTO JBMKeHMs vactul rasza. [llkama temnepatyp KeneBuna. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Kunanelipona. 3akon JlanpToHa. M3o0mpouecchl B HI€aIbHOM rase c
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe nmpeacraBieHne H30MpOLECcCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuuyeckue yCTpoNCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BeliecTBa, (oTorpaduu MOJIEKYI
OpPraHWYECKUX COECIUHEHUII.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Mopaenb, HUTIOCTPUPYIOLIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYyAaA.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO raza, U30MpOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHHH 0o0bEéMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsl 3Heprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonmndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJCAIBHOTO ra3a. Bupl Teronepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPHU TEIUIONEepeaaye.

[Tonsitue 00 anuabatHoMm mporecce. [lepBblii 3akoH TepMmoauHamuku. [IpumeneHue
MIEPBOIr0 3aKOHA TEPMOAMHAMUKHY K H3ompoiieccaM. ['paduueckas uHTepIpeTanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B IPUPO/IE.

TenioBeie MamuHbL. [IpuHIUIBEL AeficTBUS TenaoBbIX MaiH. [IpeoOpa3zoBaHus 3HEPTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aevictus teruoBoi Mammubl. [ukin KapHo n
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE IMPUMEHEHHWE: JBUTATElb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUsI (BUICOIEMOHCTPALIHS).

M3MeHeHre BHYTpEHHEH sHeprun (TeMIieparypsl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHON TeINIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. DPazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIAXXHOCTH BO3ayxa. HackimeHHbId ap. Y aenpHas TErioTa mapooopa3oBaHusI.
3aBHCHUMOCTb TEMIIEPATyphl KUIIEHUS OT 1aBICHUS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. I[lnaBneHne M Kpucrtannusanus. Y aeinpHas
TeruioTa riasieHus. Cyonumarus.

VYpaBHeHue TeII0Boro 6agaHca.

TexHU4YeCcKne YCTPOHCTBA M NPAKTUUYECKOE IPUMEHEHHE: THUTPOMETP U TICHXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus ¥ TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ted. OJNEeKTpUuecKuid 3apsana. JlBa BHJa 3JIEKTPUUECKHUX 3apsiIoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsnoB. 3akoH Kymona. ToudedHbId  AIIEKTPUYECKHI  3apsi.
Onekrpuueckoe nojse. HanpsokéHHocTh anexTpuuyeckoro nois. IlpuHuun cynepnosuuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANPsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh HOTEHIUANOB.
[TpOBOAHMKY ¥ TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM MoJie. J(uaaeKTpuueckas mpoOHUIIaeMOCTb.

OnektpoéMkocTb. KonpeHcatop. DJeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPTHs
3apsKEHHOT0 KOHJEHCATOopa.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHAECHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEIl.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIaJAM  IUIACTHUH,
PACCTOSIHUSI MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS BJIEKTPHUYECKOr0 TOKA. MICTOYHUKHM TOKa.
Cuna toka. [1ocTOSIHHBIH TOK.

HaHp}I)KeHI/IC. 3axon Oma JJId ydacCTKa LICIIN.



DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIasi CHUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM) 2JIeKTprYeckoi menu. KopoTkoe 3aMpIikaHue.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHash MPOBOAMMOCTh IOJYIIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLMAIus. DIEKTPOIIN3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHu4yeckue yCTPOMCTBA M TMPAKTHYECKOE TMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3IUCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTh COMPOTHUBICHUS LWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COeIUHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABUKYIIEeH cuiibl. KOpoTkoe 3aMblkaHHE rajibBaHHYECKOTrO
9JIEeMEHTA U OLIEHKA BHYTPEHHEr0 COMPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHre CMEIIaHHOTO COEMHEHMS pE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  MCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeameTHbie CBS3U

Uzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kjacce OCymIeCTBISETCS € YYETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas QyHKuusa, mnapabdorna,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIHH HAa OCHU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOUW npupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OPraHU3MOB (BI/II[BI TCILIonepeaavyu, TCIjioOBOC paBHOBeCI/Ie), QJICKTPHUYCCKUC ABJICHUA B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOICTBA METAJJIOB, SJIEKTPOIUTHYSCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Tl'eoepaghus: BIaxXHOCTH BO3lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUEe IBUKEHUN C MCIIOIH30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUIIUOHEP, TCXHOJIOTUHU ITOJTYYCHHA COBPCMCHHBIX MAaTCPHAJIOB, B TOM YHCJIC
HAHOMATEepHalloB, M  HAHOTEXHOJOTHH,  OJEKTPOCTaTHUeCKas  3alluTa,  3a3eMIICHUE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHbIE IPUOOPHI, TaJTbBAHUKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne ydeOHOro mpenmera «®du3mka» Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHUS
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTH  JIOCTMIKEHHE — CIEAYIOIIUX  JMYHOCTHBIX,
METaIpeIMETHBIX U IPEMETHBIX 00pPa30BaTEIbHBIX PE3YIILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS Yy4eOHOTo mpeamera «DPH3MKa» JOJDKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIUEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHEHTAlUil, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEeaTU3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0yYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

NOPUHATHE TPAAULMOHHBIX OOIIEUE]IOBEUECKUX T'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B MHTEpEcax TI'pakJaHCKOro oOlIecTBa,
y4acTBOBAaTh B CAMOYIIPaBIEHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHME B3aUMOJAEHUCTBOBAaTh C COLMAJIBHBIMM HWHCTUTYTAaMH B COOTBETCTBUHU C HX
(GYHKLIMSAMU M Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTb POCCUIMCKOM IpaX1aHCKOW UAEHTHYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCUNHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBEICHUS;



CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B ACATCIbHOCTH y‘-IéHOFO;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOHYMBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHBIM cdepaM NpodecCHOHANBHON JEATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3UKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayliei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMO0OOpa30BaHUIO B 001acTh (PU3MKHU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

C(OPMUPOBAHHOCTh IKOJOTMYECKON KYJIbTYpPhl, OCO3HaHHE TJI00AIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYIICCTBICHHE NICHCTBHI B OKpY)KAlOIICH cpelle Ha OCHOBE 3HAHUS
1eNiel YCTONYHMBOTO pa3BUTHS YEIIOBCUCCTBA,

pacuIMpeHUe OIbITa JICATCIBHOCTH JKOJIOTHUECKOH HANMpPaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3HKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHUE I[CHHOCTH HAyYHOH JESTeIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATH MPOCKTHYIO M UCCIIEAOBATEIBCKYIO NEATEIbHOCTh HHIMBHIYyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruueckne aeicTBUs:
CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aAKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEINATh LENN IEITEbHOCTH, 33/1aBaTh MAPAMETPbl U KPUTEPUU UX JOCTHUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PM3NYECKUX SBICHUSX;
pa3pabaThIBaTh ITUIAH PEICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMATEPHUAIIbHBIX PECYPCOB;
BHOCHUTH KOppCKTI/IBI)I B JOCATCIBHOCTL, OLICHHUBATh COOTBCTCTBUC pe3yJ'H)TaTOB OeiIAaMm,
OLICHUBATh PUCKU ITOCIEACTBUM NEATEIBHOCTH;
KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
paSBI/IBaTI) eraTI/IBHOC MBIIIJICHUEC HpI/I peHIeHI/II/I JKHN3HCHHBIX np06neM.
ba3oBble nucciieoBarebckue J1eHCTBUA.
BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TOHATUSAMH W MeToAamu (pu3mdeckoi
HAYKH,
BIIJICTh HaBBIKAMH YYEOHO-HCCIIEOBATEIBCKON M TPOSKTHOM NEATETLHOCTH B OOJACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TTOMCKY METOJIOB PELICHUS 3a/1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,



BJIAJCTh BHUJAMHU JAEATEIBHOCTU IO IOJIyYEHHIO HOBOTO 3HAHMs, €ro MHTEpIpeTalty,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IUYHBIX y4YeOHBIX CHTyallUsX, B TOM YHCIE TNpHU
CO3JIaHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (DU3UKH;

BBISBJISATh NPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUNoTe3y €€ pelleHMs, HaXOAWTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMIH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHWIM3UPOBATh IOJYYEHHBIE B XOJE€ PpEUIEHMs 3aJaud pe3yibTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpPMyIUpPOBaTH COOCTBEHHBIE 3aJjaud B 0Opa30BATENbHOM JEATENIBHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DUBHKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OMBIT;

YMETb IIEPEHOCUTh 3HAHUSA MO (PU3UKE B IPAKTHUECKYIO 00aCTh XKU3HEACATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTeil;

BbIIBUTaTh HOBBIE UJIEU, IPEJJIaraTb OPUTHHAIbHbIE MOAX0bl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]a4H, JOIYCKAIOIINE albTEPHATUBHBIEC PELLICHUS.

PabGora ¢ undopmanmeii:

BJIaJICTh HaBbIKAMH MOJy4YeHUs MH(OpManuu (HU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pPa3HbIX THIIOB, CAaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CUCTEMATHU3alMI0 U
MHTEPIpETannio HHPOPMALIUU PA3TMYHBIX BUIOB U (POPM IMIPEIICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pelIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHM3alMOHHBIX 3a/ad C COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pas3iMyHbIX (opmaTax ¢ y4EToM
Ha3HayeHus: WHGPOpMalMKW M LEJNEeBOM ayAUTOPUM, BBIOMpAs ONTUMAJIbHYIO (GOopMy
MPEJICTaBICHUS U BU3YyaIH3aI1H.

KoMmyHnKaTHBHBIE YHUBepCaJIbHbIC yUeOHbIE 1eliCTBUA:

OCYIIECTBIISTH OOIICHHE HA YpoKaX (DU3UKHU M BO BHE-YPOUHOU JESTENbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAllUi U CMATYATh KOH(MIUKTHI;

pa3BEPHYTO M JIOTMYHO H3J1araTb CBOI0 TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUAYATbHON paOOTHI;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)XJ0TO WICHA KOJUICKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH
JEUCTBUSA 10 €€ INOCTHUKEHMIO: COCTABIIATH IUIAH JEUCTBUM, PACHPENEISTH POJIU C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO yJYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE NPOEKTHI, OLEHUBATH UAEU C IMO3UMLUHWH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaIMSX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.



PeryasiTuBHble YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS
Camoopranmu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISTh IMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTAaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEUICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUSI MPAKTUYECKOH paboThl € y4ETOM HMMEIOUIMXCS PECypCoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBoBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO JPYIULUUMHA B 00JacCTH (U3MKH,
MIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBHI B ACSITEIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3Y/IbTATOB EIISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTENBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BATh PUEMBI pedIeKCHH ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETbh OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce nqoctuxkeHus IMYHOCTHBIX Pe3YyIbTaTOB OCBOECHHUS MIPOTrPaMMBI IO U3UKe AJIs
YPOBHSI CpefHero oOlIero o0pa3oBaHus y OOyYarOMIMXCS COBEPIIECHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HAaHUs, BKJIFOYAIOIIEro CIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIFOYAIOILIETO CaMOKOHTPOIIb, yYMEHHE MIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHUE, CIIOCOOHOCTH aJalTHPOBATHCS K S3MOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIIEHHWE K JOCTHIKEHHIO LU MU YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOS U3 CBOUX BO3MOYKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, TPOSBIATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



JIEMOHCTPUPOBATh HA MpUMEpaxX poiib U MecTO (GU3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TE€XHOJIOTHM, B IIPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEepLUalbHas cucreMa oTc4éra, abCOJIOTHO TBEPAOE TEJO, WICATbHBIN TIa3, MOAEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA IEKTPUYECKUHN 3apsi]l IPU pELICHUU
buznyecKux 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIECKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MABIKEHHE, CBOOOJHOE WaJeHue Tel,
JIBUKCHHE 10 OKPY)KHOCTH, WHEpLUs, B3amMmojeicTBue ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JKUAKOCTEH M TBEPIBIX Tel, U3MEHEHHE 0O0bEMa Tesl MpU HarpeBaHUU
(oxJaXKJJeHUH), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHACHCAIMS, IUIaBJIeHUEe, KpUCTAJUIN3aLu,
KUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIIICHWE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoOLieccax, AJIEKTpU3alus Tell,
B3aMMOJCICTBHE 3aps10B;

OIUCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIIOJIB3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
yTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teia, Cujla, UMITYJIbC Tejla, KHHETHYECKas
DHEPTus, NOTEHIMAJIbHAs SHEPIrHs, MEXaHW4eckas paboTa, MeXaHWYecKas MOIIHOCTh; MHpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTb (U3UYECKUN CMBICH MCIOJB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBaTh HM3YYEHHBIE TEIJIOBbIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOTO0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprus, padora rasza, Kod((UIMEHT IOJIE3HOIO JEHCTBUS TEIMJIOBOIO
JBUTATENS; IPU ONUCAHUM MPABUIIBLHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uxX OOO3HAYEHMS U E€IUHMIBI, HAXOIUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

ONMCHIBATh HU3YYEHHbIE 3JIEKTPUUECKHE CBOWCTBA BEILIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONIB3YS (GU3NYECKUE BEIWYUHBL: AJIEKTPUUYECKUH 3apsisl, 3JIEKTPUUYECKOEe IOJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX O0O3HAueHWs M E€AMHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUNHY C JPYTUMU BETUYUHAMU;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIB3Ys (PU3NYECKHE 3aKOHBI U
HOPUHIUIBL 3aKOH BcemupHoro tsroteHus, |, |l u Il 3akonsr HproToHa, 3aKOH coXpaHEeHHs
MEXAHUYECKON DHEPIUH, 3aKOH COXPAHEHMS MMITYJIbCa, IPUHIUI CYIEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIpaBUsl MHEPLUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CpEJAHENW KHUHETUYECKOW HHEPrHH TEIUIOBOTO JIBHKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MepBbI 3aKOH TEPMOJWHAMMKH, 3aKOH COXpaHEHHUs
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nnyaTth yciaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIIEPUMEHTHI 0 HCCIIEAOBAHUIO (PU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOopMyIHpoBaTh



npoOnemMy/3ajady ¥ THUIOTE3y y4yeOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH STOM
BbIOMpATh ONTUMANbHBI CHOCOO H3MEpPEHUS M HCIOIb30BaTh WM3BECTHBIE METOJIbI OLEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (U3MUYECKUMH BEJIMYMHAMH C HWCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJIbTaThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIUYHMH B BUZIE TaOIHI] U TpadUKOB, J1€1aTh BHIBOIBI
M0 pe3yJibTaTaM UCCIIE0BaHUS;

coOmoaTh MpaBmia 0€30MacHOro TpyJda NMPH TMPOBEACHUM HCCIEIOBAaHMA B pPaMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEICKOM ¥  TMPOEKTHOW JAEATENIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOro 000pyA0BaHMUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BBHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
MPOBOAMTDH PACU€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaYeHUS (PU3NUECKON BEIHUNHBI,

peliaTe KayeCTBEHHbIE 3a7aud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO IEMOUKY
pacCyXJI€HHI ¢ OMOpO Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCTIONB30BaTh MPH PEUICHWH YYEeOHBIX 3aJad COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAMU M MPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIHUIO;

NPUBOUTH TPUMEPHI BKJIaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHHUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMU, IS
COXpaHEHHs 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TpyIIE C BHIIOJTHEHUEM PAa3IMYHBIX COIMATBHBIX POJIeH, TUIAaHUPOBATh PaboTy
TPYNNbl, palOHAIbHO pacHpeneNsTh OOS3aHHOCTH W IJIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalHsX, aJleKBAaTHO OIEHUBATH BKJAJ Ka)XIOTO W3 YYAaCTHHKOB TPYIIBI B
peleHe paccMaTpuBaeMOi TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHMe pa3je/ioB 1 TeM POrpaMMBbl K II JICKTPOHHbIE
n/n pa3a porp Beero Oﬁl-ITPOJII)HbIe [:jaKanecmle (mpoBbIe)
PaboTel PaboTel o0pa3oBat.pecypchbl
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 @du3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 ‘
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
2.1 Kunemartuka )
2.2 Junamuka 7
2.3 3aKOHbI COXPAHEHUS] B MEXaHUKE 6 1 1
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHU 9
3.2 OCHOBBI TEpPMOAMHAMUKHI 10
3.3 ArperatHble coCcTOsIHUSI BeliecTBa. Pa3oBble mepexobl 5 1 1
Hroro no paszneny 24
Paznea 4. JIEKTPOJIMUHAMUKA
4.1 DneKTpocTaThKa 10 1
42 [TocTosHHBIN TEKTpUISCKUI TOK. TOKU B pa3TnIHBIX 12 1 5
cpenax
Hroro no pazneny 22
PeszepBHOe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 ®usuka — Hayka o npupozae. Hayunsie 1
METO/1bI ITIO3HAHUS OKPYKAKOLIET0 MUpa
Posb 1 MecTo ¢u3nku B popMUpPOBaHUU
2 COBPEMEHHOM Hay4YHOU KapTUHBI MUpa, B 1
IIPAKTUYECKOHN AEATEIbHOCTH JIFOAEH
MexaHnyeckoe ABUKEHUE.
3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1
nerxkenus. [lepemerienue, ckopocTs,
YCKOpPEHHE
4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1
5 PaBHOYyCKOpEHHOE TPSIMOIUHEIHOE 1
JBUKCHHE
6 CBobOosiHOE najieHne. Y cKopeHue 1
CBOOOJTHOTO Ma/IeHUS
; KpusonnueliHoe nBuxkenue. J[BrmxeHue 1
MaTepuaIbHOW TOUKH M0 OKPY>KHOCTH
[IpuHnun otHOCHUTENBHOCTH [ anumnes.
8 HNuepunansubie cuctemsl orcyera. [lepsbiit 1
3ak0oH HproToHa
9 Macca tena. Cuna. [lpunuun 1

cynepnosuiuu cuil. Bropoit 3akox




Herorona niis MarepuanbHOM TOYKU

10

11

Tpetuii 3akon HeroToHa niis
MaTepHaIbHBIX TOUEK

3aKkoH BceMUpHOro TsaroreHus. Cuna
TsokecTu. [lepBas kocMHuYecKas CKOPOCTh

12

13

14

15

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cwia tpenust. Koaddunuent rpenus. Cuiia
COIIPOTHBIICHUS MPH JIBUKCHUH TEJa B
KUJKOCTH WJIH Ta3e

[locTynarenbHOE U BpalaTreibHOE
JIBIDKEHHUE a0COJIFOTHO TBEPOTO TEa.
MowmenTt cunsl. Ilnedo cunel. YciaoBus
paBHOBECHS TBEPAOTO Teja

HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. MIMITyJIbC CHIIBI.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUJKECHUE

16

Pabora n MOIIHOCTH CHIJIBI. Kunernueckas
sHeprus MmarepuanbHoi Touku. Teopema 00
U3MEHEHUN KHHETUYEeCKOH 3HEepruu

17

[TorennnaneHas sHeprus. [loreHnnanbHas
SHEPTHUs ynpyro nehopmMupoBaHHOM
npykuHbl. [loTeHnManbHas sHeprus Tena
BOJIN3M IOBEPXHOCTH 3eMITU

18

[ToTeHmanbHBIC U HETIOTECHITUATBLHBIC
cuibl. CBsI3b pabOTHI HEMTOTEHITMATBHBIX
CHJI C U3MEHEHUEM MEXaHUYECKOW YHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpaHEHUS




MEXaHUYECKON IHEPIUn

19

20

21

JlaboparopHas pabota «Mccrnenoanue
CBSI3H paOOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEpe
pacTsDKEHUS PE3UHOBOTO JKI'yTay

KoHnTponbHas pabota 1o teme
«Kunemartuka. JlmHamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

OCHOBHBIE ITOJIOKCHUS MOJICKYJIAPHO-

KUHETHYECKOU Teopuu. bpoyHoBcKoe
neuxenue. duddysus

22

Xapakrep JBUKECHUS U B3aUMOJICHCTBUS
yacTUl BeuiecTBa. Monenu cTpoeHust
ra3oB, KUIAKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosannas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
n3Mmepenue. [lkana remneparyp Llenscus
WNneansusiii ra3 B MKT. OcHoBHoe
ypaBHeHne MKT

26

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeaHEel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Kunaneiipona

27

28

3akon JlambToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue

3aBUCHUMOCTHU MCIKAY MapaMCTpaMu
COCTOSHUA pAa3pCIKCHHOTO Ir'a3a»




H3omponecchl B ueaabHOM ra3e u ux

29 rpadu4eckoe MpeCcTaBIeHIe
BnyTpeHHss dHeprus TepMOAUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.

30 KomnuyectBo TemnoTs! u padora.
BHyTpeHHsIst SHEpTrHst 0IHOATOMHOTO
u/ieabHOro rasa

31 Bune! rennonepenaun
VY nenpHas TEMIIOEMKOCTb BEIIECTBA.

32 KosingyecTBO TEIIOTHI PH TEIUIONEepeiaye.
AnrabaTHBIHN mporecc

33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0
IPUMEHEHHE K U30IIpoLieccaM

34 HeoGpaTtumocTs mpo1eccoB B IpUpoe.
BTopoii 3aKk0OH TepMOIMHAMUKHA

35 [Tpunuun neiictusa u KIIJ{ remnoBoit
MalluHbI

36 Hukn Kapuo u ero KI1/]

37 DKosoruyeckue npoodaemMbl
TETUIOIHEPTETHKH

38 Ob6o6maromuit ypok «MomnexkynsipHas
¢u3uka. OCHOBBI TEPMOAMHAMUKI
KonTponbhas pabota no teme

39 «Momnekynspras pusuka. OCHOBBI
TEPMOTUHAMHKI

40 [TapooGpazoBaHue U KOHJIEHCAIUS.
Hcnapenue u KAreHue

41 AOGCo0THAs M OTHOCHUTENbHAS BIAXXHOCTb




BO31yxa. Haceliennslii map

Teépnoe Teno. Kpucraminueckue u
amop(HbIe Tera. AHU30TPOIUS CBOMCTB

42 KpUcTaioB. JKujkue KpucTauibl.
CoBpeMeHHbIE MaTepUalIbl

43 [InaBnenue u Kkpuctamuuzauus. Y aeabHas
TeruioTa miasiaeHus. Cyonumanus

44 YpaBHeHHe TEII0BOroO OanaHca

45 DnexTpu3anus Tej. JINeKTPUIECKUil 3apsil.
JIBa BHIa 2IEKTPUYECKUX 3apsI0B
[TpoBOAHMKY, TUINEKTPUKH U

46 MOJIYTIPOBOTHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsia

47 B3aumopeiictBue 3apsanoB. 3akoH Kyiona.
To4euHbIit JIEKTPUUYECKUI 3apsi
Hanpsoxk€HHOCTD AIIEKTPHYECKOTO OIS,

48 [TpuHIMT CyneprO3UIINT STEKTPUIECKUX
nosier. JIuaum HanpsKEHHOCTH

49 Pabora cnit anekTpocTaTUYecKoro mods.
ITorennuan. PasHoCTh MOTEHIINAIOB
[TpoBOJHUKY U JUIIEKTPUKHU B

50 JNEKTPOCTATUYECKOM I10JIE.
JusnexTpudeckas IpOHULIAEMOCTb

51 Onektpoémkocth. Konmencarop

59 DIEKTPOEMKOCTb IJIOCKOT0 KOHAEHCATOPA.
OHeprus 3apsKEHHOT0 KOHAEHCATOpa

53 JlaGopatopHas pabota "M3mepenue

IEKTPOEMKOCTH KOHAEHcaTopa"




54

55

[IpuHIMI NECTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
arnapara, CTpyMHOro mpuHTepa.
DJIeKTpOoCTaTUUYECKas 3aluTa. 3a3eMIICHUE
3JIEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €r0
cymiectBoBanus. [Tocrosunsiil Tok. Crita
toka. Hanpsbxkenne. ConpoTUBIICHHE.
3akoH OMa aJid yyacTka 1enu

56

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAaHHOTO COCTUHEHHMSI PE3UCTOPOBY

57

58

59

60

61

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa A7 TOJTHOM (3aMKHYTOM)
anexkTpuyeckoit nenu. Kopotkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJ]C uCTOYHMKA TOKA U €T0
BHYTPEHHETO COITPOTUBIICHUS

ONEKTPOHHAs IPOBOAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTh

OneKTpuuecKuil TOK B BakyyMe. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

[ToympoBOTHUKH, X COOCTBEHHAS U
pUMecHas MpoBoAUMOcTh. CBOMCTBa P—
n-nepexopna. [lonynpoBoaHUKOBBIE




npubopHI

62

63

64

DJIEKTPUUYECKUHN TOK B paCTBOpaxX U
paciuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLALIM.
DIIEeKTPOIN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTENLHBIN U HECAMOCTOSATEILHBIN
pazpsaa. Monnus. [1nasma
DnekTpuueckue mprudopsl U yCTPOCTBa U

HX IIPAKTHYCCKOC IIPUMCHCHUC. HpaBHna
TEXHUKHU 0€30I1aCHOCTH

65

O6o06maromuii ypok «JIeKTpOAMHAMUKA)

66

67

68

KonrponbHas padora no reme
«9nekrpocraruka. [loctosHHBIN
ANEKTPUYECKUI TOK. TOKH B pa3iIu4HbIX
cpenax»

PesepBHblit ypok. KonTponbHas paboTa 1o
Teme "OneKkTpoauHamMuka'

HroroBast mpomMeKyTouHasi aTTeCTaIUsS
(KoHTpoJIbHAs paboTa)

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



