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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qusuke 0a30BOro ypOBHS Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXEHUH U TpeboBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammel, npeacTaBieHHbIX B PI'OC COO, a Takke ¢ yuéroMm denepaibHOM
paboueil mporpaMMbl BOCHUTAHUS W KOHIETIUYU MpenojaBaHus yueOHoro npenmera «DOusmka» B
oOpa3oBaTenbHBIX  opranmsanmusx  Poccuiickoit ~ ®Dexepauuu, peamu3ylOIUX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

CopepxaHue MporpaMMbl 1O (U3MKE HampaBieHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOyyaromuxcs 10 kimaccoB mpu 00y4eHUH ux Gu3uKe Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOrO monaxoxa. IlporpamMa mo (¢u3MKe COOTBETCTBYET
tpeboBanusiM PI'OC COO K MmIaHUPYyEeMBIM JUYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pe3ynbrataM 00y4eHHs, a TAK)Ke YUUTHIBAeT HEOOXOAUMOCTh PeaTu3allii MEXIPEIMETHBIX CBSI3ei
(U3MKU C €CTECTBEHHO-HAYYHBIMU YUEOHBIMH TpeAMeTaMu. B Hell onpenessiroTcss OCHOBHBIE IIeTTH
M3y4eHus (PU3UKU Ha yPOBHE CPEAHEr0 00IIero 00pa30BaHusl, IIIAaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS
Kypca (pU3UKU: TMYHOCTHBIE, METAIPEeIMETHBIC, IPEIMETHBIC (Ha 0a30BOM YpOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

e [IJITaHUPYEMbIE€ PE3yIbTaThl OCBOCHUA Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIIE
MIpeIMETHBIC PE3yJIbTAThI IO r0JIaM O0yUeHUS;

e cosiepkaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

du3rKa Kak HayKka 0 Hanboiiee 00X 3aKOHAX MPUPObI, BBICTYIIAsl B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CHUCTEMY 3HAHHHA 00 OKpY’KalOIIeM MHpE.
HIkonbHBINH Kypc PU3UKH — CHCTEMOOOPa3yONIUii IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKONIbKY (DM3MYECKHE 3aKOHBI JIE)KAaT B OCHOBE IMPOIECCOB U SIBJICHUI, HM3y4aeMbIX XUMHEH,
ouonoruei, ¢puznueckoil reorpaduei u actpoHomuen. Vcmnonb3oBaHue U aKTUBHOE MPUMEHEHUE
(bu3NYeCKUX 3HAHWH ONpeAessieT XapakTep M pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHHA B cdepe
SHEPreTHKH, TPAHCIIOPTA, OCBOECHUS KOCMOCA, IOJIyYEHHsS HOBBIX MAaTEpUaAlOB C 3aJlaHHBIMU
CBOWCTBaMHM U Jpyrux. M3ydyenue pU3MKu BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MHUpa oOyyaromuxcs, B (OpMUPOBaHHE YMEHHUH NPUMEHATh HAy4HBIH METO[
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YYEOHBIX UCCIIEI0BAaHUI.

B ocHoBy kypca ¢u3uku 711 YPOBHS CpelHEro 0011ero o0pa3oBaHus MOJIO0KEH Psi UCH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCeX pPa3/esoB (PM3HMKHU, BKIIOYAET KAaK BOMPOCHl KJIACCHUYECKOH, Tak W
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepual Kypca GU3NKH 00beJUHEH BOKPYT
¢usnueckux teopuid. Benynmm B kypce siBisercst GOpMUPOBaHHME MPEACTaBICHUI O CTPYKTYPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpennoyiaraeT UCHOIb30BaHUE T'YMaHUTAPHOIO
NoTeHIMaga (pU3NUECKOW HAyKH, OCMBICICHHUE CBSI3U Pa3BUTHUA (PU3HMKU C pa3BUTHEM OOILIECTBA, a
TaKXXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOJIEMaMHU.

Hoes npuknaonoti nanpasnennocmu. Kypce ¢pusuku npeanonaraet 3HaKOMCTBO € ITHPOKUM
KPyTrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUIJIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IMOCPEICTBOM BBEJIEHHUS 3JIEMEHTOB COJep KaHus,
MOCBALIEHHBIX OJKOJIOTHYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C pPa3BUTHEM



TEXHUKH U TEXHOJIOTUH, a TaKkKe 00CYKIEHUs MPOoOJIeM PAalMOHAIBHOTO IPUPOAONOIb30BAHUS U
HKOJIOTUYECKOM 6€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpPOBHE CpenHEero oOIiero oOpa3zoBaHUs
ABIIAIOTCS  (u3nueckue Tteopuu ((popMupOBaHHE MPEICTABICHUM O CTPYKType HOCTPOCHUS
¢busnyeckoil Teopuu, posn (QyHIAMEHTAIbHBIX 3aKOHOB M IPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTABICHUSIX O IPHUPOJE, TpaHUIAX NPUMEHUMOCTH TEOpUH, [UIsl ONMCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-IeSTETbHOCTHBIN MOAX0]] B Kypce (PU3MKHU peanu3yeTcs INpexk/ie BCEero 3a CuUer
OpraHu3alK SKCIEPUMEHTAIBHON JAedATeNbHOCTH oOyuaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCIOJNB30BaHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHBIX padoT, KOTOphle B TporpamMme Mo ¢GU3MKE OOBEAMHEHBI B OOIIMI CIHCOK
YUYEHUUYECKUX IPaKTHUYECKUX paboT. BblaeneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX JUIsl KOHTPOJIA M OLIEHKH, OCYILECTBIIAETCS YYacTHUKAMH 00pa3oBaTeIbHOIO
mporecca UCXos M3 0COOEHHOCTEH IUIAHMPOBAaHMS M OCHaIIeHus Kabunera ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUMMHCA YMEHHSIMU TPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBAaHMs 3aBUCUMOCTEH (U3MYECKUX BEJIMYMH U TIOCTAHOBKY OIBITOB 110 IPOBEpKE
IIPEUI0KEHHBIX TUIIOTE3.

Bosnblioe BHUMaHUE yJeNeTCsl PElIeHUI0 Pacy€THRIX U KaueCTBEHHbIX 3aj1ad. Ilpu stom
IUIsL pacu€THBIX 3aJad MPUOPUTETOM SIBISIFOTCS 33/1a4M C SIBHO 3a/JIaHHOW (PM3UYECKON MOJEIBIO,
MIO3BOJISIIOIINE MTPUMEHSTh U3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO paszjelia Kypca,
TaK U UHTETpUpYs 3HAHUS U3 pa3HbIX pa3zenoB. /lJig KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBSICHEHUE NMPOTEKaHUs (PU3NUECKUX SBJICHUM M MPOLECCOB B OKPYXKArOIIEH >KU3HH,
TpeOyromue BpIoopa GU3NIECKON MOIENH ISl CUTyallluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBaHusmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecreyeHnto yueOHoro npoiecca 6a30Bblii ypoBeHb Kypca (PU3MKH Ha YPOBHE CpPEIHEro O0ILero
00pa3oBaHMs JOJDKEH M3y4yaTbCs B YCIOBUSAX NPEIMETHOro KaOuHeTa (PU3MKM WM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IMKiIa. B kaOuHere ¢u3uku
JOJDKHO OBITh HEOOXO0IMMOE J1abopaTOpHOE OO0OpYJIOBaHHE /Jisi BBIIOJHEHHS YKa3aHHBIX B
nporpamMmMe 1o (pu3MKe yYeHMYECKHX MPAaKTUYEeCKUX padoT U IEMOHCTPAlMOHHOE 000pY/I0BaHUE.

JleMoHCTpalMOHHOE 000OpyAOBaHHE (opMuUpyeTcs B COOTBETCTBUM C TNPUHIIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU M 00OecneuyMBaeT IOCTAHOBKY IEPEUMCIICHHBIX B Iporpamme Io
(¢u3MKe KIIOUEBbIX JEMOHCTpalUMid s MCCIEAOBAaHUS M3y4aeMbIX SBJICHMM WU IPOILIECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpyJIOBaHUE Ul YYEHHUYECKMX IMPAaKTHYECKHX paboT ¢dopmupyercs B
BUJI€ TEMATUYECKUX KOMIUIEKTOB U OOECIeunBaeTcs B pacuéTe OJHOr0 KOMILJIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1abOpaTOpHOro OOOpYAOBaHUS JIOJKHBI  OBITh
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJb30BAHUM AHAJOTOBBIX M IIM(PPOBBIX MPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE IM(POBBIX J1aOOpaTOpuUil.

OCHOBHBIMU LEJIIMU U3YYEHUSI PU3UKU B 001IIEM 00pa30BaHUH SBISIOTCS:

e popmHupoBaHUE UHTEpeca W CTpPEMJIEHUS OOyYaloIIUXCS K HAy4YHOMY HU3YYEHHUIO
MIPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYyaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTENH;

epa3BUTHE TMPEJCTaBICHUH O HAy4yHOM MeToJeé TOo3HaHus H (opmHupoBaHHe
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPY’KaIOIUM SIBJICHUSIM;

¢ hopMupoOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3ysibTaTa M3Y4YEHUS OCHOB CTPOCHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e hopMupoBaHre YMEHUN OOBSICHSATH SIBICHHUS C UCIOJIh30BaHHEM (DU3NYCCKUX 3HAHHUN U
HAYYHBIX JJOKA3aTEeIbCTB;

e hopMuUpOBaHKE MPEICTABICHUH O POJIH (HU3UKH JJISI Pa3BUTUS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHIA.

JlocTrokeHre 3TUX IeJield 00ecreunBaeTCsl PElICHHEM CIEAYIONIMX 3aaad B IPOIEcce
M3ydeHHsI Kypca (QU3UKH HA YPOBHE CPEHEr0 001Iero oopa3oBaHus:

® IPHOOpPETEHNE CUCTEMbI 3HAHUN 00 O0mMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJIEKYJIAPHYIO (PU3HKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HMKY U
AJIEMEHTHI aCTPOPUUKH;

e bopMupoBaHHE YMCHHUH TPUMEHSITh TEOPETHYECKHE 3HAHHS Ui  OOBSCHEHHUS
bU3NYeCKUX SBICHUN B TPHUPOJEC M JJIS TPUHSATHS TMPAKTHUYECKUX PEIICHUH B TIOBCEIHEBHOM
KHU3HH,

® OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMUHBIX 33/1a4 C SIBHO 3aJJaHHON (PH3HMUECKON MOJICINBIO,
3aja4, TOJPa3yMEBAIOIINX CaMOCTOATENBHOE CO3JaHue (U3WYECKOH MOJeNu, aJleKBaTHOM
YCIIOBHSIM 33J1a4H;

® TOHUMaHNe (U3UYECKUX OCHOB M NPUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB M
TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPEY;

® OBJIAJICHUE METOJAMU CaMOCTOSTEIBHOTO TUIAHHUPOBAHUS U TPOBEACHUS (DU3MUYCCKHX
OKCHEPUMEHTOB, aHAIW3a W HMHTEPIpPETalud HH()OPMAIMH, OINpPENEeICHUsI JTOCTOBEPHOCTH
MOJIyYCHHOTO Pe3yJIbTaTa;

® CO3/IaHUE YCJIOBUW JUIS Pa3BUTHs YMEHHH MPOCKTHO-HCCIIEOBATEIbCKOM, TBOPUECKON
JeSITeIbHOCTH.

Ha usyuenue ¢pusuku (0a30BbIif YpOBEHb) Ha YPOBHE cpeHero obiiero oopa3zoBanus B 10
KJ1acce OTBoAUTCS 68 yacoB (2 yaca B HEJCIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS

®dusnka — Hayka o mpupoje. Hayuneie MeToabpl mo3HaHUs OKpy»Karomiero mupa. Poib
IKCIIEPUMEHTA U TEOPHH B MPOIIECCE TIO3HAHUS IPUPOIBI. IKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (HU3MYECKUX SABICHUN W mpoieccoB. Hayunsle runore3sl. dusndeckue
3aKOHBI U TeOpHH. | paHHIIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pHHITUTT COOTBETCTBHSI.

Ponp m mecto ¢u3uku B (POpMHPOBAHMHM COBPEMEHHOH HAayyHOW KapTHHBI MHpa, B
IIPAKTUYECKOU IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MeEXaHW4YecKoro ABwkeHus. Cucrema
otcuéra. TpaekTopus.

[lepemenienue, CKOpPOCTb (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U YCKOpPEHHUE
MaTepUuaIbHON TOYKH, MX MPOEKIIMU Ha OCU CHCTeMbl KoopauHar. CIIOXKEeHHE TMepeMElIeHUN H
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJHMHEHHOE OBUXKeHHe. ['padmku 3aBUCHUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPHUATIbHOM TOYKH OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiinoe paBuwxkeHue. J[B>KEHHE MaTepUAbHOM TOUYKM IO OKPYXHOCTU C
IIOCTOSIHHOM MO MOZYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAast ckopocTh. [lepuoa u vacrora
oOpamenust. [IeHTpocTpeMUTENIEHOE YCKOPEHHE.

TexHudeckue yCTpONCTBA W TPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETp, IBUIKEHUE
CHapsI0B, LIETIHbIE U PEMEHHBIE MTEpEaauH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETA, MIUTFOCTPAINS KUHEMAaTHUYECKUX XapaKTEPUCTUK JTBIKCHHUS.
[IpeoOpazoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmtoienue nrxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hamnpasnenue ckopocTs pu JBUKEHUU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.
WccnenoBanne  COOTHONIICHHS ~ MEXAY  MyTAMH,  TNPOHACHHBIMH  TEJIOM 32

MMOCJICO0BATCIIBHBIC PABHBIC IIPOMEKYTKH BPEMECHU ITPU PaBHOYCKOPECHHOM JABUXXCHUU C HavJaJIbHOH
CKOPOCTBIO, PABHOU HYJIIO.

HSy‘-ICHI/IC ABHUKCHUS IIapUKa B BSI3KOM JKMIKOCTH.

N3yuenne nBukeHus Teaa, OPOIMIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



[Tpuniun otHocutenbHOCTH ["anunes. [lepBriit 3akoH HetoToHa. MIHEpMaabpHble CUCTEMBI
OTCuéTa.

Macca tena. Cwuna. IlpuHnun cynepno3uuuu cuil. Btopoil 3akoHn HerloTona s
MarepuanbHOU TOuku. Tpetuii 3akoH Hpr0TOHA [1s1 MaTepUalbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckass CKOPOCTb.

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

Tpenune. Buapl TpeHust (mokosi, ckojibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXEHUs U cuila TpeHus nokos. Koaddumuent tpenus. Cuna cOnpoTUBIICHUS U
JBUKEHUH TeJa B )KUJIKOCTH WUJIU Tase.

[ToctynaTenbHOE U BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuiIbI OTHOCHUTEIBHO OCH BpameHus. [lmedo cwiibl. YCiaoBUS paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAUIMIHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHE Macc B3aMMOJICUCTBYIOIIMX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NAJCHUU.

CpaBHEeHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIBKCHUSI.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydenue nBuxeHust Opycka Mo HaKJIIOHHOW TIOCKOCTH.

HcenenoBanue 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIMX B IIPYKUHE U PE3UHOBOM
oOpasiie, OT ux aedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO Tella, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MEXAHUKE

Nmiynsc MaTepuanbHON TOUYKH (Tesa), CUCTEMbl MaTEPHUAIBHBIX TOYEK. VIMITyJIbC CUITBI 1
M3MEHEHNE UMITYJIbCa TeJa. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMKEHHUE.

Pa6ora cubl. MOIIHOCTH CHITBL.

Kunerndeckass sHeprus MaTepuanbHOW TOUkH. Teopema 00 M3MEHEHHMM KHHETUYECKOM
SHEPTHH.

[ToTennmanbsHas sHeprus. [loTeHnuanbpHas sHEPTUs ypyro a1ehOopMUPOBAHHON MPYKUHBI.
[ToTennuanpHas SHEPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBle W HEMOTEHIUANbHbIE CHIIBIL. CBs3b pabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHHEM MEXaHWYECKOM 3HEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOM dHEpruu.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHudeckue yCTpONCTBA U IIPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE nBUXKEHUE.



[lepexon moTeHUMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyenne abOCONOTHO HEYNPYroro yaapa € IMOMOINBIO ABYX OJMHAKOBBIX HHUTSIHBIX
MasATHHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMYECKON SHEpPrud Tella Ha
IIpPUMEPE PaCTSKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyJsipHasi pu3uKa 4 TEePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE T0JIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM U UX OIBITHOE 0OOOCHOBAHUE.
BpoynoBckoe nBmwxenue. Auddysusa. Xapakrep IBUKEHUS U B3aMMOACHCTBHS YaCTHIl BEIIECTBA.
Mogenu cTpoeHHsl I'a30B, JKUAKOCTEH U TBEPIBIX TeJl U OOBSICHEHUE CBOICTB BEIIECTBA Ha OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekyi. KonnuectBo Bemectsa. [loctosinHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanpHOoro raza. OCHOBHOE ypaBHEHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUn
uzeasbHOro raza. AOCoII0THas TeMIepaTypa Kak Mepa cpeJHel KHHETUYECKOM SHepruy TeIIOBOI0
nByokeHMst vactun rasa. [llkxama temmepatyp KenbBuna. ['a3oBble 3akoHBL. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon /lanpToHa. M3omponeccsl B HIEaJbHOM Tra3e C IOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ 'paduueckoe MpPeaCTaBICHHE HW30IPOIECCOB: HM30TEpMa, HM30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITE, TOKa3bIBAIONINE TUCKPETHOE CTPOEHWE BemiecTBa, (oTorpaduu  MOJIEKYI
OPraHNYeCKUX COCTUHECHUH.

OnbiThl 0 AU(PyY3un XUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO IBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOECHCTBHSL.

Monens, nirocTpupyonias Npupoy JaBJICHUs ra3a Ha CTEHKH COCyaa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHnue Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpEeHHHM o0BbEMa
KOMHATBI, JAaBJICHUS U TEMIIEPATyphl BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cucrteMa. BHYTpeHHs SHEpruss TEPMOJMHAMHYECKOW CHCTEMBI U
ciocoObl €€ n3MeHeHus. KomuuecTBo TeruioTsl W paboTa. BHyTpeHHssI 3Heprusi 0oAHOATOMHOIO
UJECABHOTO raza. Buapl Temonepenaun: TEIUIONPOBOIHOCTb, KOHBEKLINS, U3IyUYEHHUE. Y AeIbHas
TEINIOEMKOCTD BellecTBa. KoamyecTBO TEMIOTHI P TEIIonepeaayde.

[TonsitTue 06 aguabatHOoM mpouecce. [lepBelii 3axkoH TepMmoauHamuku. I[IpumeHeHHe
MEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPUPO/IE.

TenoBeie MamuHbl. [TpuHIMIIBI HelicTBUS TerioBbIX ManuH. [IpeoOpa3oBanus SHEPTUU B
TerioBbIX MamuHax. Koadduuuent nonesnoro nefictus terioBoit Mamuusl. [ukn Kapuo u ero
KO3 PHUIHUEHT MOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE MTPOOJIEMBbI TETIIOIHEPT€TUKH.



TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: [BUraTellb BHYTPEHHETO
CropaHus, ObITOBOW XOJOMIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPrUM Tejla MPU COBEPUICHHH pPAaOOTHI: BBUJIET HPOOKU U3
OyTBUIKU TOJ] IEHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue >¢upa B JaTyHHOH TpyOKe MyTEM TpeHUs
(BuIeo1eMOHCTpaIus ).

N3menenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja Mpu TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovl

[TapooOpazoBanne u KoHzaeHcauusi. Vcmapenue wu  kumenue. AOcCoNOTHas |
OTHOCHUTEJIbHAS BIAXKHOCTh BO31yxa. HachlmieHHBIN map. YaenpHas TEIIoTa NapooOpa3oBaHMS.
3aBUCHUMOCTb TEMIIEPATyPhbl KUIICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOINHUS CBOMCTB KPUCTAILIOB.
Kunkue xpuctamnsl. CoBpeMeHHble MaTepuaibl. [lnaBieHue W Kpuctaimuzanus. Y aenbHas
teruiorta miasneHus. CyOnumanus.

YpaBHeHHE TEIUIOBOTO OaliaHca.

TexHudeckue yCTpPOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: TUTPOMETP U TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTHH MOTYyYeHUS! COBPEMEHHBIX MaTepUajIoB, B TOM YHCIIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kumnenve npu moHM>KEHHOM JIaBJICHHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmtonenne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepeHrie OTHOCUTENBHON BIIaXKHOCTH BO3/yXa.

Pazjen 4. DaekTpoanHaMuKa

Tema 1. Dnexkmpocmamuxa

OnexTpuzauuss Teln. OINEKTpUYecKMid 3apsa. J[Ba BHOa DIEKTPUYECKUX 3apsioOB.
[IpoBOAHMKY, TUANEKTPUKU U IOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsa.

B3aumopneiicteue 3apsgoB. 3akoH Kynona. TodeuHblii  31€KTpUYECKHH — 3apsi.
Onexrpuueckoe mnose. Hanpspk€HHOCTH  anekTpuueckoro mnonis. llpuHnun —cynepnosunuun
ANEKTPUYECKUX NOJIEH. JINHNN HaNPSyKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabora cun »snexkrpocrarnueckoro mons. llorenmman. Pa3HOCTH  MOTEHIIMATIOB.
[IpoBOAHMKY M TUANEKTPUKH B 3IEKTPOCTATUYECKOM MoJe. [{udnekTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DNEKTpOEMKOCTh IJIOCKOTO KOHJAEHCATOpa. JHEprus
3apsHKEHHOI0 KOHAEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE NPHUMEHEHHUE: 3IIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJIEHUE DJIEKTPONpPHOOPOB, KOHJIEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.



Jlemoncmpayuu

Y CTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmozenicTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE T10JIE 3apSHKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTH4ecKast 3allnTa.

JIM3IeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOW@AW IUIACTHH,
PacCTOSIHUS MEXIAY HUMH U IU3JIEKTPUIECKON IPOHNULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopPa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUNA TOK. YCIIOBUS CYIIECTBOBAaHUS 3JEKTPUUECKOrO TOKA. MICTOUHMKHU TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTka Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHUE. VY aensHoe CONPOTHUBJIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapajIeIbHOE, CMEUIAHHOE COEIMHEHHE TPOBOAHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 3JIEKTPUUYECKOTO TOKA.

DNEeKTPOABMKYIAs CUjla U BHYTPEHHEE COIIPOTUBIICHUE UCTOYHHMKA TOKa. 3akoH Oma Juis
MOJIHOM (3aMKHYTO#1) aekTpuyeckoil uenu. KopoTkoe 3amMblkaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTb COITPOTUBIICHHS] METAJJIOB
0T Temneparypbl. CBEpXIpOBOAUMOCTb.

DIIeKTpUUECKHi TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TMpPUMECHAs MPOBOJUMOCTH TOJIYIPOBOJHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONeKTpUYecKUi TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUECKAS
JUCCOTTHAITUS. DIEKTPOIIN3.

DNeKTpUUYecKHuil TOK B razax. CaMOCTOSATENbHBI U HECAMOCTOSITENbHBINA pa3psia. MomHus.
[na3ma.

TexHnuyeckue ycTpoicTBa U MPaKTUUECKOEe IPUMEHEHUE: aMIIEpMETp, BOJIBTMETP, PEOCTaT,
HUCTOYHUKHA TOKA, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, DJIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  COMNPOTHBIICHUSA, BaKyyMHBI  TUON, TEPMHUCTOPHI U  (DOTOpPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN 1IN0/, ralbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSHKEHHUS.

3aBUCUMOCTh COINPOTHUBJICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAN
MONEPEYHOI0 CEYEHUSI U MaTepHuana.

CMmeliaHHOe COeTUHEHNE MPOBOTHUKOB.

[Ipsamoe u3MepeHue 3MEKTPOABMKYIIEH cuiibl. KOpOoTKOe 3amMbIKaHHE TalbBaHUYECKOTO
3JI€MEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBolt pa3psa 1 NpOBOAMMOCTb BO3IyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEmaHHOTO COSAUHEHHS PE3UCTOPOB.

W3mepeHre  DIEKTPOABUKYINEH CUIbl  HCTOYHMKA TOKA U €ro  BHYTPEHHErO
COIIPOTHBIICHHUSL.

HaGnronenue anexrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiacce OCyHIECTBISETCS C y4ETOM
COJIep KATENIbHBIX MEXIIPEIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTUU, XUMUH, Teorpadun
Y TEXHOJIOTHU.

Medcnpeomemnvle nonsamus, CBA3aHHbIE C H3YYEHHEM METOAOB HAYYHOI'O IO3HAHUS:
SBJICHWE, HAYYHBIH (akT, rumore3a, (uU3WUecKas BEIUYMHA, 3aKOH, Teopus, HaOI0aeHHE,
9KCHEPUMEHT, MOAEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHMe CHCTeMbl YypaBHEHUH, JMHeWHas ¢QyHKOMs, napadoua,
runepOosia, X rpaduku U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKUIUU: CUHYC, KOCHHYC, TaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HUX TMPOCKIMH HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHUE B XKHUBOH mpupoje, 1ud¢ysus, ocMoc, Tenaoo0MeH
KMBBIX OPTaHU3MOB (BHJbI TEIJIONEpEJaud, TEIJIOBOE PaBHOBECHUE), IJIEKTPUUECKUE SBICHHS B
YKUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsl Macca, TEIVIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIAKOCTEH U ra30B, JIEKTPUUECKUE CBOMCTBA
METAJUIOB, AIEKTPOIUTUYECKAs JUCCOLMALUS, FaJIbBAHUKA.

l'eocpaghus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHne IBUKCHUH C MCIIOJIB30BAaHHEM MEXaHH3MOB, YUET TPCHHUS B
TEeXHUKE, MOALIMITHUKY, MCIIOJb30BaHME 3aKOHA COXpPAaHEHHs HMITyJbca B TEXHUKE (pakeTa,
BOJIOMET U JpyTHUE), IBUTaTelIb BHYTPEHHETO CrOPaHuUs, HapoBas TypOMHA, OBITOBOI XOJIOIUIBHUK,
KOHAWLIUOHEP, TCXHOJIOTMHU ITOJTYYCHUS COBPEMCHHBIX MATCPUAJIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
U HAHOTEXHOJOTUH, OJIIEKTPOCTAaTUYECKas 3allUTa, 3a3eMJIEHHE JIIEKTPONPHOOPOB, KCEPOKC,
CTpYWHBIM TPHUHTEpP, JJIEKTpOHATrpeBaTelIbHbIE TNPHOOPBI, 3IEKTPOOCBETUTENIbHBIE MPHOOPHI,
rajJbBaHMKa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nka» Ha ypOBHE CpedHEro oO0Iiero oOpa3oBaHUS
(6a30BbIil YPOBEHD) JOJKHO 00ECTIEUUTh JOCTHXKEHUE CIIEIYIOMIMX IUYHOCTHBIX, METAlIPEIMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mnpeamera «DuU3MKa» TOJKHBI OTPa)KaTh
TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHUX yOeXICHUM,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OTIbITa U ONBITA JESITELHOCTU B MPOLIECCE peau3aliid OCHOBHBIX HAlpaBlICHUI BOCIUTATEIbHON
NEeSITeNIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaaaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAXKJAHCKOM MO3MLMKM  OOydaroIllerocs Kak AakTUBHOTO MU
OTBETCTBEHHOT'O YJI€Ha POCCUNCKOI0 OOIIECTBA;

OPUHITHE TPATUIUOHHBIX OOIIEYETIOBEUECKUX TYMAHHUCTHUYECKUX M JEMOKPATUYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO NESTEIHHOCTh B HMHTEpECax T'PaKTAHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIPaBJIEHUHU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aMMOJCHCTBOBATh C COLMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHUH C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON IPaTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSM POCCHUHUCKHUX
y4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CHOCOOHOCTh OIIEHHWBATh CUTYAIMIO U NPHUHUMATh OCO3HAHHbIE PELICHUs, OPUEHTUPYSCH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUYasi 3CTETUKY HAYYHOIO TBOPYECTBA, IIPUCYLIETO
¢bu3nuecKkoil HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM chepaMm mpodeccHOHANbHOW JAEATENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKON M TEXHMKOW, yMEHUE COBEpIAaTh OCO3HAHHBIN BbIOOp Oyayiiei npodeccuu
1 peaJn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHUIO B 00JacTH (PU3HKK HA
MIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh HKOJIOTUYECKON KYyJIbTYpbl, OCO3HaHHE TIJIOOATBHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIeM;



MJJAHUPOBAHUE U OCYILECTBJICHUE JEHCTBUH B OKPYXAIOIICH Cpele Ha OCHOBE 3HAHMS
LIEeJIEW YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIBHOCTH SKOJOTMYECKOW HAmpaBICHHOCTHM Ha OCHOBE
MMEIOIUXCS 3HAaHUM 110 PU3UKeE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c()OPMUPOBAHHOCTh ~ MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;

OCO3HaHHE IIEHHOCTU HaY4YHOU JEeSTeNIbHOCTH, TOTOBHOCThH B IpoOIecce U3YUYeHUS (PUBUKU
OCYLIECTBJIATH MPOEKTHYIO U UCCIIEN0BATEIBCKYIO IESITEIIbHOCTh HHINBUIyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[Mo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3zoBble Jjornueckue aeiicTBHA:

CaMOCTOSTENILHO (OPMYJIHPOBATh W aKTyallM3UpOBaTh MPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATH SN JeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3padaThiBaTh IUIAH PEHICHHUS MPOOJIEMbI ¢ YYETOM aHAJM3a UMEIOIIUXCS MaTepHaIbHBIX
Y HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JCSTEIHLHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IEIISM,
OLICHUBATh PUCKH MOCIICICTBUI IESATCILHOCTH,

KOOPJIMHUPOBATh W BBINOJHATH pabOTy B YCIOBUSIX PEaJbHOrO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

Ba3oBble ncciienoBaTeIbCKue 1eiCTBUA:

BJIAJICTh HAyYHOW TEPMHUHOJIOTHECH, KIIFOYCBBIMHU IOHSATHSAMU W METOJIaMH (DU3HUYECKOU
HayKH;

BJIQJICTh HaBBIKAMHU yYeOHO-HCCIICIOBATEIILCKONH M TIPOEKTHOM JEATEIHbHOCTH B 00JACTH
(bU3MKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTETbHOMY MOUCKY METOJOB pEIICHMs 33134
(U3MUYECKOTO CoiepKaHUsl, MPUMEHEHHUIO PAa3IMYHBIX METO/I0B NTO3HAHMUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIUH,
MPeoOPa30BAHUIO U NMPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CHUTYAIUSAX, B TOM YHCIIE TIPH CO3JaHHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (DUBUKH;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyallM3MpOBaTh 3ajady, BBIIBUTATH
TUIOTE3y €€ pemieHus, HaXOAUTh apTyMEHTHI JUIS JI0Ka3aTeIhCTBA CBOMX YTBEPXKJICHUMU, 33]1aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

AHATM3UPOBATH MOJYUYEHHBIE B XO/I€ PEIICHUS 33a/Jaul Pe3yIbTaThl, KPUTHUECKU OIICHUBATh
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON JEATEILHOCTH, B TOM
qHCIIe TP U3YICHUH (DU3HKH;

JTaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh TPHOOPETEHHBIN OITIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEAEATEILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIC TOXO/IbI ¥ PEIICHHUS,



CTaBUTb IPOOJIEMBI U 33JauH, JOMyCKAIOIINE alIbTEPHATUBHBIE PELICHHUS.

Paborta ¢ nnopmanmeii:

BJIaACTb HAaBBIKAMHW IMOJTYYCHUSA I/IHq)OpMaLII/II/I (I)I/I3I/I‘-IGCKOF 0 COACPpIKaHUA N3 NUCTOYHHUKOB
pasHbBIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIIATh IOUCK, AaHAIU3, CHCTEMAaTU3aLUI0 U
MHTEpIpeTaluio HHHOPMALIUU Pa3IMUHBIX BUJIOB U (JOPM IIPEJICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIb30BAaTh CPCACTBA I/IH(i)OpMaLII/IOHHBIX U KOMMYHUKAIIXMOHHBIX TEXHOJIOTUHA B
pelIeHMM KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OpPraHU3alMOHHBIX 337ad C COOJIIOJIEHUEM
TpeOOBAHUN SPrOHOMMKH, TEXHHKH O€30IaCHOCTH, TMTHEHBI, pecypcocOepexeHus, MpPaBOBbIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUYECKOTO COJCpKAHUA B PA3IUYHBIX (dopMaTax ¢ yd&ToM
Ha3zHayeHUs MH(OpPMAIMK U LEJIeBOM ayIUTOPUHU, BBIOMpas ONTUMaIbHYO (GOpMY IpPEICTaBICHUS
U BU3YyaJIU3alHH.

KomMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

OCYILECTBIIATH OOILEHHE HA YpOKax (PU3UKHU U BO BHEYPOUHOH /1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTyalluid U CMArYaTh KOH (DIMKTHI;

pa3BEPHYTO M JIOTUYHO M3JaraTb CBOKO TOYKY 3PEHHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

IOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOMpPATh TEMATUKYy M METOJbl COBMECTHBIX JAECHUCTBUI C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEHN KaXKJI0T0 4JIeHa KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOW JIE€ATEIBHOCTH, OpPraHU30BBIBATH M KOOPAMHHUPOBATH
JEUCTBHUS 10 €€ TOCTHKEHHUIO: COCTAaBJIATh IUIAH JEHCTBHM, PacIpenessaTh POIU C Y4ETOM MHEHHU
YUYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA M KaKIOr0 y4aCTHHKA KOMaH/bl B OOIIUI pe3yibTar
10 pa3paboTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE IPOEKTHI, OLEHUBATh MJEH C MO3WULUHA HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IO3UTHBHOE CTPAaTErMUECKOE TIIOBEJEHUE B pA3JIUYHBIX CUTYaLHsX,
MPOSABIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHBIC YHUBEpCaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JacTH (PU3UKU U
ACTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IIJIaH PEIICHUs PACYETHBIX M KAa4ECTBEHHBIX 3a/ad, IUIaH
BBIMOJIHEHUSI MIPAKTUYECKOM paboThl ¢ y4éTOM MMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacUIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;



crocoO0CTBOBAaTh ()OPMHUPOBAHUIO W TPOSIBICHHUIO JSPYyAUIMH B 001acTh  (HU3UKH,
MIOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBII HHTEICKT:

JlaBaTh OLEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTHBBI B JAESATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMU TO3HABATEIHHOU peQIIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ACHCTBUI
U MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallld, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3ysIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporuiecce 1ocTuKeHUs TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOTPaMMBbI IO (pu3HKe JUIst
YPOBHSI cpefHero oOmiero oOpa3oBaHHMs Yy OOYYAIOUIMXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, Mpenoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BUJICTh HAMPABJICHUS PA3BUTHUS COOCTBEHHOM 3MOIIMOHATILHOM c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUSI, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSAM U TPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHXKEHHMIO LIeJIM U YCIEXY,
ONTHMHU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/SI U3 CBOUX BO3MOXHOCTEH;

SMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUU OOLICHHS, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C IPYTHMH
JIOABMH, 3a00THTHCS, IPOSIBIISTH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

IMPEAMETHBIE PE3YJIbTATbBI

K xonmy obyuenus B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MecTO (U3UKH B (POPMHUPOBAHUH COBPEMEHHOMN
HAay4yHOM KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH W TEXHOJIOTMM, B MPaKTHYECKOU
NESATEIbHOCTH JIIOJEH;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YYEHHBIX (QU3NYECKUX MoJeeil: MaTepuaabHas
TOUKa, WHEpLUalbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPAOE TENIO, WACANbHBIM ra3, MOJENN
CTPOEHMS Ta30B, JKUAKOCTEH M TBEPABIX TEJ, TOUEHHBIN DIIEKTPUYECKUM 3apsii NpPU PELIEHUU
¢bu3nyeckux 3aaad;

pacrio3HaBaTh (hu3nyeckue sBJICHUS (Tpolecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpHUH CTPOEHMsI BEIIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKEHHE, CBOOOIHOE NaIeHNE Tel, JBUKEHNE
[0 OKPY>KHOCTH, MHEpLUs, B3auMojAencTBUe Tel, updy3usi, OpoyHOBCKOE JIBUKEHUE, CTPOCHHE
KHUJIKOCTeH U TBEPIBIX TN, U3MEHEHHEe 0O0BbEMa Tel NMpHU HarpeBaHUM (OXJIAXKACHUH), TEIUIOBOE
paBHOBecHe, HCIApEHHE, KOHJICHCAllUs, IIJIaBICHHUE, KPUCTAJIM3alus, KUIIEHUE, BIIAXKHOCTD



BO3/IyXa, TMOBBIIICHUE JABJICHHS Ta3a MPH €ro HarpeBaHWHM B 3aKPHITOM COCYJZE, CBS3b MEKIY
napaMeTpamMu COCTOSIHHS ra3a B U30MPOIIECccax, dJICKTPHU3AIMS Tell, B3AUMOJICHCTBUE 3aPsI/IOB;

OTHCHIBATh MEXAHMYECKOE IBUKCHHE, HCIONB3Yys (hU3MUECKHUe BEIWYMHBI: KOOPIUHATA,
MyTh, TEpPEeMEIIEHNEe, CKOPOCTh, YCKOPEHHME, Macca Tella, CHJIa, UMITYJIbC TeJla, KUHETHYECKas
SHEPTHs, NOTCHIMAJIbHAs JHEPrus, MeXaHuueckas paboTa, MeXaHW4YeCKas MOIIHOCTh, TIpH
OIMHMCAHUY TIPABWIIBHO TPAKTOBAThH (DM3MUECKUN CMBICT UCTIONB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U
€IMHUIIBI, HAaXOMUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3WYECKYIO0 BEIUYUHY C JAPYyTUMHU
BEIMYHNHAMU,

OTNHUCHIBATh M3YYCHHBIE TEIJIOBBIC CBOMCTBA TEJI M TEIUJIOBBIC SBJICHUS, HCIIOIb3YS
(du3nuecKkre BEIMYMHBI: JaBIICHUE Ta3za, TeMIeparypa, CpeaHsss KHHETUYeCKas JHEPrHs
Xa0THYECKOTO JIBIDKEHUS MOJIEKYJ, CPEIHEKBAJApPATHUYHAS CKOPOCTh MOJIKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSS SHEprus, padora raza, KOdQ(HUIIMEHT MOJE3HOro JEWCTBHUS TEIJIOBOTO
JIBUTATEJIS; TIPH ONMCAHUU MTPABUIILHO TPAKTOBATh (PU3UYECKUIN CMBICI UCITOJIB3YEMBIX BEJTMUUH, UX
0003HAYCHUS W CIUHUIIBI, HAXOAUTHh (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3MYECKYIO BEIUYHHY C
JIPYTHUMH BEITUIHHAM;

OMKCHIBATh H3yUEHHBIC JJIEKTPUUYECKHE CBONCTBA BEIIECTBA M AJICKTPUUYECKUE SIBICHUS
(mporiecchbl), UCHONB3YSl (U3NYECKUE BEIUYHHBI: DJIEKTPUUYECKUM 3apsi, AJIEKTPUUYECKOE TOIe,
HaIpsHKEHHOCTD MMOJIS, MOTEHIIUAJ, Pa3HOCTh MOTCHITUAIOB;, MPY ONMKMCAHUH MPABHILHO TPAKTOBATh
(U3HYECKUN CMBICI MCIIOJIb3yEeMbIX BEJIMYHH, X 0003HAYCHHS U €JMHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEIMUMHY C APYTUMHU BEITMYUHAMU;

AHAIM3UPOBATh (U3MUYECKHE MPOLECChl U SBIEHUS, UCHOJIb3YS (U3UYECKUE 3aKOHBI H
MPUHIMIIBLI: 3aKOH BcemupHoro tsarorenus, |, |l u |l 3akonsl HploTOHA, 3aKO0H COXpaHEHHS
MEXaHHYECKON IHEPruM, 3aKOH COXPAHCHHS] WMITYJbCA, MPHHIUI CYNEPIIO3UIINN CHJI, TIPUHIIUT
paBHOMPABUS WHEPIHAIBHBIX CHCTEM OTCUETa, MOJICKYJISIPHO-KHHETUYCCKYI) TCOPHIO CTPOCHHS
BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEIHEH KHHETHUECKON YHEPTHH TEIJIOBOTO JIBUKECHHS MOJICKYII
¢ a0COIIIOTHOM TeMIepaTypoid, IEPBbIN 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUSI SJICKTPUUECKOTO
3apsima, 3akoH KynoHa, mpu 3TOM pas3iu4arh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIIOBHS (IPaHULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE TPUHIIUIIBI ACWCTBUS MAIllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyaTth yCIOBUS X O€30MAaCHOTO HCIOIb30BaHUS B IIOBCEIHEBHON KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI 110 HCCICIOBAaHUIO (DU3MYECKHUX SBJICHHH W IPOIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX U KOCBCHHBIX M3MEPEHHH, TIPH 3TOM (HOPMYJIMPOBATH MPOOIeMYy/3a1aqy
U TUIOTE3y Y4eOHOro JKCIepUMEeHTa, COOMpaTh yCTaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHUS,
MIPOBOAMTH OMBIT U OPMYITUPOBATH BHIBOIBI,

OCYIICCTBIISATh TPSIMBIE M KOCBCHHBIC W3MEPECHUS (DU3MUECKUX BEIWYUH, IMPH ITOM
BBIOMpATh ONTHUMAIBHBIA CIMOCOO W3MEpPEHUS M WCIOJIh30BaTh W3BECTHBIE METOJBI OICHKH
MOrPEIIHOCTEN UBMEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXTy PU3NYECKUMHU BETMYMHAMH C UCTIOIB30BAHUEM MPSIMBIX
W3MEpPEHUH, TPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHPOBATH PE3YJIbTATHl IOJyUYECHHOM
3aBUCHMOCTH (PU3WYCCKUX BEIUYHMH B BHJIE TaOJIHI] M TpadUKOB, JCNIaTh BBIBOJBI IO PE3yJIbTaTaM
HCCIICIOBAHUS,

coOmrofarh mpaBuia Oe30MacHOro TpyAa MpH TPOBEACHUM HCCIEIOBAHUN B paMKax
y4e0HOTO  JKCIEpUMEHTa, Y4YeOHO-HCCIEAOBATEICKONM M TPOSKTHOW  JIEATCIIBHOCTH  C
WCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BAHHS,



pemiate pacuéTHhIE 3aJauyd C SBHO 3aJaHHOM (U3MUYECKON MOJIEeNbl0, HUCHOJb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJHM3a YCIIOBHS 3a/laud BBIOMpPATh (PU3NYECKYIO
MO/IEJTb, BBIJCTATH (PU3MUECKUE BETMUMHBI M (POPMYIIBI, HEOOXOIUMBIE /711 €€ pelIeHus, IPOBOAUTH
pacuéThl U OLICHUBATH PEAIbHOCTD MMOYYEHHOT'O 3HaYeHHsI (PU3NUECKON BEIHUNHBI,

peliaTh KauyeCTBEHHbIC 3a/layi: BbICTpanBaTh JIOTHUECKU HEMPOTHBOPEUUBYIO LEHOYKY
paccykKJIeHHi ¢ OOpOl Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS,

UCTOJB30BaTh TPU  pEIICHHMH YYeOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIpETAllMM M MpPEJICTaBiICHUs y4eOHOU Hu
HAy4YHO-TIONYJISIpHONH UWHGOpPMAalMK, TMOJIYYEHHOW U3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJM3UPOBATh MOJydaeMyto HH(POPMAIIHUIO;

NPUBOJNUTH TPUMEPHI BKJIA/Ja POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE MIPOILIECCOB OKPYKAIOLIET0 MHUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BAaTh TEOPETHYECKHE 3HAHUS MO0 (U3UKE B TOBCEJHEBHOM JKHU3HM U
obecriedeHrs: 0€30MacCHOCTH NpU OOpaleHn: ¢ MPHOOpaMH M TEXHHYECKUMH YCTPOMCTBAMH, IS
COXpaHEHHUS 3JI0POBbSI U COOIIOCHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKaIoIIei cpere;

paboTaTh B IpyMIe C BHIMOIHEHUEM PA3IMYHbBIX COI[MAIBHBIX POJICH, IIaHUPOBATh PadoTy
TpyONbl, palMOHAIBHO paclpefensiTh O0sI3aHHOCTH U IUIAHUPOBATh  JESITENBHOCTh B
HECTaHJAPTHBIX CHUTYallUsAX, aJ€KBAaTHO OIEHUBATh BKJIAJ KaXXIOTO0 M3 YYACTHUKOB TPYIIIHI B
pelieHrne paccMaTpuBaeMon IpOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoaunvecTBo yacoB
Ne HaumeHoBaHue pa3/ieioB U TeM
Konrposbubie IIpakTHyeckue
n/n MPOrpamMmbl Beero
padoThI padoThI
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 Ou3mMKa U METOABI HAYYHOTO 9
' MIO3HAHUS
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka
2.2 Junamuka
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1
Wtoro mo paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OcHoBBI MOJIGiKyJI?IpHO- 9 1
KMHETUYECKOU Teopuun
3.2 OCHOBBI TEPMOIUHAMUKHU 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5
' ®a30BbIC IEPEXO/IBI
Uroro no pazueny 24
Paznen 4. QJIEKTPOANHAMUKA
4.1 DneKTpocTaTHKa 10 1
4.9 [TocTOSIHHBIN JIEKTPUUYECKUI TOK. 12 1 1
Toku B pa3nuYHBIX cpeaax
Hroro no pazaeny 22
PeszepBHOe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne Jlara KoimuecTBo

n/o TUIaH hakr Tema ypoka 4acoB

Paznen 1. DUBUKA U METOAbI HAYYHOI'O ITO3HAHUSA (2 yaca)

1 ®dusuka — Hayka o npupoje. Hayunsie 1
METO/Ibl I03HAHUS OKPY KAIOIIEro MUpa
Poxb 1 mecTo pusuku B hopMupoOBaHUH

2 COBPEMEHHOI HayYHOUI KapTHUHBI MHUpPA, B 1
MPAKTUYECKOM JIESITEIbHOCTH JIHOICH

Paznen 2. MEXAHUKA (18 yacos)
Mexanuueckoe BrxeHre. OTHOCUTEIbHOCTh

3 MeXaHU4YeCcKoro JBuxxeHus. llepemenienue, 1
CKOPOCTb, YCKOPEHHE
PaBHOMeEpHOE PSIMOJIMHEWHOE JBUKEHUE 1

S) PaBHOYCKOpEHHOE NPSAMOIMHENHOE IBUKCHUE 1

5 CBoOonHoe najeHue. Y ckopeHue cBOOOHOTrO 1
NaJeHus

7 KpuBonuneliHoe nBuxeHue. /[Buxenue 1
MaTepHalbHOU TOUKHU MO OKPYKHOCTH
[Tpunumn otHocuTenbHOCTH ["anues.

8 NHuepuumanbHble cuctemsl oTcuera. [1epBbii 1
3akoH HproTOHA
Macca tena. Cuia. [IpuHnun cynepno3unuu

9 cmt. Bropoii 3axon HetoToHa 1utst 1
MaTepHAITbHON TOUYKHU

10 Tperuit 3akoH Hpr0TOHA [71s1 MaTEpUAIIBHBIX 1
TOYEK

11 3aKoH BCEMUPHOTO TsAToTeHUs. Cuia TSHKECTH. 1
IlepBasg kocMHU€ecKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1
Cuna tpenus. Koapounment tperns. Cuna

13 CONPOTHUBIICHHUS MIPU ABUKEHUU TeJA B 1
JKUJKOCTHU WJIH Ta3e
[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHUE

14 a0COJIIOTHO TBEPOTO Tes1a. MOMEHT CHITHI. 1
[1;meyo cunbl. YciioBus paBHOBECUS TBEPAOTO
Tena
Nmnynbc MmaTepuanbHOM TOYKH, CUCTEMBI

15 MaTepHaTbHBIX ToUeK. IMIynbe cuibl. 3aKOH 1

COXpPAaHCHUS UMITYJIbCA. PeakxtuBHOEC JABWXKCHUEC




Pabora u momtHOCTh critbl. Kunetnueckas
16 SHEPTUs MaTepuagbHON TOukH. Teopema 00
W3MEHCHHN KHHETHYECKOW YPHEPTUHU

ITorenumanbHas sHeprud. [loreHnuanpHas
17 DHEPTHUs YIPYro AeHOpMUPOBAHHOM MPYKHUHBI.
[ToreHunanbHas 3Heprus Tena BOIU3u

IMOBEPXHOCTHU 3emnu

HOTCHI_II/IaJIBHBIC 1 HCTIOTCHU U AJIBHBIC CHUJIBI.
CBs3b paGOTBI HCIIOTCHIIMAJIBHBIX CHUJI C

18 U3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOU
SHEPIrUu

JladopaTopnas padora «/ccnenoBanue cBs3u
19 PabOTHI CHIIBI C ”3MEHEHHUEM MEXaHHYECKOM

SHEPTUHU TeJla Ha IIPUMEPE PACTSHKEHUS
PE3UHOBOIO KIyTa»

20 KonTpoasnas padora no reme «Kunemaruka.

Jlunamuka. 3aKOHbI COXpaHEHHsSI B MEXaHUKE»
Pa3pea 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOJINHAMMKA (24 yaca)

OCHOBHBIE TIOJIOKEHHUST MOJICKYJIISIPHO-
21 KMHETHYeCKOU Teopuu. bpoyHoBckoe
neuxenue. udpoysus

XapaxTep JBUKESHHS 1 B3aUMOJICHCTBUS
22 YacTHII BenlecTBa. Moienu cTpoeHusl ra3oB,
JKUJIKOCTEN U TBEPJIBIX TEJ

Macca MOJICKYII. KoauuectBo BCIICCTBA.

23 [TocTostHHast ABoraapo

24 TermmoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. lllkana remneparyp Llenbcus

o5 Uneanpusiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT
AOcomoTHas TemrepaTypa Kak Mepa cpeiHen

26 KMHETUYECKON SHEPTUH IBHXKEHUSI MOJIEKYJI.
VYpasHenue Mengeneesa-Knaneiipona

27 3akon [lanbToHa. ['a30BbIe 3aKOHBI
JladopaTopnas padora «/ccnenoBanue

28 3aBHCUMOCTH MEX]Ty IapaMeTpaMH COCTOSHHS
pa3pekeHHOro raza»

29 M3omporneccsl B UACAIBHOM ra3e u ux
rpaduveckoe rnpecTaBieHIe
BuyTpeHHss sHEPTrUsi TEpMOAMHAMUYECKON

30 CHCTEMBI U CTIOCOOBI €€ N3MEHEHHS.

KonngectBo Temiorsl u pabora. BuyTpeHHss




SHECPTHUA OAHOATOMHOI'O UACAJIIBHOTO I'a3a

31 Buapl Teronepenaun

VYenpHas TENI0EMKOCTE BEIIECTBA.
32 KonudecTBO TEITIOTHI MpH TEIUIONEpeaaye.
AnrabaTHBIN Tporecc

IlepBblil 3aKOH TEPMOAVHAMUKHU U €r0

33 MIPUMEHEHHE K N30IPOoIieccam

34 HeoOpatumocTh Ipo1ieccoB B MPUPOIE.
BTopoii 3aK0H TEpMOIMHAMUKHU

35 [Tpuniun nevicteust u KT/ TenmoBoi MamuHbl

36 [ukn Kapno u ero KIT/1

37 DKOJIOTrHYeCKHe MPOOIEeMbI TETNIOIHEPTETUKH

38 O6o6mmaromuii ypok «MoekynspHas pusuka.
OCHOBBI TEPMOJAMHAMUKI
KonTpoabsHnasi padora 1o teme

39 «Monexynsipaas gusuka. OCHOBBI
TEPMOIMHAMUKI)

40 [TapooOpa3oBanue u koHaeHcanus. Vcnapenue
U KUTICHUE

41 AOCOIOTHAsI U OTHOCUTEIbHAS BIIAYKHOCTh
Bo3ayxa. HacelienHslil map
TBépnoe teno. Kpucramnudeckue u amopgHbie

42 Tena. AHU30TPOIHUS CBOMCTB KPHUCTAILIOB.
Kunxne xpuctamisl. CoBpeMeHHBIC
MaTeprabl

43 [InaBrnenue u KpucTauU3anus. Y aenbHas
teruioTa masneHus. Cyonumanus

44 YpaBHeHHE TEIIOBOTO OanaHca

Paznen 4. JIEKTPOJANHAMMUKA (22 yaca)

OnexTpu3anus Tel. JINEKTPUIECKUH 3apsil.

45 JIBa BuAA 3IEKTPUUECKUX 3apsI0B
[TpoBOAHMKH, TUANEKTPUKU U

46 MTOJIYITPOBOJTHUKH. 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsaa

47 B3aumonericteue 3aps10B. 3akoH Kynona.

To4deuHBIi JIEKTPUYECKHI 3apsiy

Harpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.
48 IIpuHIUII CyNIEPIIO3ULIUH DIIEKTPUYECKUX
nosiel. JInHuM HanpsHKEHHOCTH

49 PaboTa cwt 37eKTpoCcTaTHIeCcKOro MoJIs.
Ilorenuuain. Pa3HoCcTh NOTEHIINATIOB

50 [TpoBOTHUKYN U AWDIICKTPUKH B




SJICKTPOCTATUYCCKOM ITOJIC. I[I/IBJIGKTPI/I‘-IGCKaH
IIPOHUIIACMOCTD

o1

52

OnexrpoéMkocTs. Konnencarop

:‘)J'ICKTpOéMKOCTB IIJIOCKOT'O KOHJACHCATOpAa.
:‘)HepFI/Ifl 3apsAKEHHOTI'O KOHACHCATOpa

53

JlabopaTopnas paGora «/3mepenue
IIEKTPOEMKOCTU KOHJEHCATOpa»

54

55

56

57

[TpunIMn neicTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMIMPOBAIBHOTO amnmnapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE AIEKTPOpUOOpOB

DNEeKTPUYECKUM TOK, YCIIOBUS €T0
cymectBoBanus. [Toctosunbli Tok. Cuna Toka.
Hanpsoxenue. Conpotusiienue. 3akoH Oma Juist
yJacTka 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSAMHEHNE TPOBOHHUKOB.
JlabopaTopHas padora «3yueHue
CMEIIaHHOTO COCIMHEHHS PE3UCTOPOBY»

PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
3akoH Jlxxoynsa-Jlenua

58

3axon OMa AJ1s IOJIHOM (3aMKHYTOI)
aneKTpudeckoi nenu. Koporkoe 3ambIkaHue.
JlabopaTopnasi padora «M3mepenue 3/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHET 0
COIIPOTHUBIICHUS»

59

DNeKTpOHHAsk MPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOINMOCTb

60

61

62

DJIeKTpUUYECKUH TOK B BakyyMe. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAs U
puMecHas poBoauMocTb. CBoiicTBa p—N-
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUYECKHUI TOK B pacTBOpax M pacruiaBax

SJICKTPOJIUTOB. 3J'ICKTpOJII/ITI/I‘{CCKaH
JUcCconuranus. 3JICKTp0JIH3

63

DJIEKTPUYECKUI TOK B Ta3ax.
CaMocCTOsATENbHBIN U HECAMOCTOSATENbHBIN
paspsa. Mounus. [1nazma

64

DnekTpuuecKue mpuOOpPsl U YCTPOIMCTBA U UX
IpakTH4ecKoe npuMenenue. [IpaBuia TeXHUKH




0€e30IMacHOCTH

65 O06o0maromuii ypok « IeKTPOIUNHAMUKAY 1
KounTpoJsbHas pa6ora 1o Teme
«2nekTpocTtaTuka. [locTosiHHBIN

66 AIIeKTpUYecKuil TOK. TOKH B pa3IU4HbIX 1
cpenax» /Beepoccuiickas nmpoepouHasi pabota
IIpU NPOBEIEHNHU Ha OyMa)KHOM HOCHUTEIIe

PezepBHOe Bpems (2 yaca)

67 PesepsHslii ypok. KonTponbhas paboTa 1o 1
TeMe «DIIEKTPOTMHAMUKAY»

68 PesepBHblii ypok. O600maromui ypox mno 1
temam 10 knacca

68

Hroro:




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI U151 YYEHUKA

Msikumes I'.4., Byxosues b.b., Corckuii H.H. nox penakuueii [TappentreBoii H.A. ®usnka.

Axuunonepnoe obmectBo "HznarensctBo "[Ipocsemenue”

METOAUYECKHUE MATEPHUAJIBI J1Sd YUUTEJA
Msikues I'.4., Byxosues b.b., Corckuit H.H. nmox penakuueii [TappentreBoii H.A. ®usnka.

AxunonepHoe obmectso "U3narenscrso "[Ipocsemenue”

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
bubmuoreka I{OK:

https://m.edsoo.ru/ff0c32e2 , https://m.edsoo.ru/ff0c33e6 , https://m.edsoo.ru/ff0c3508 ,
https://m.edsoo.ru/ff0c3620 , https://m.edsoo.ru/ff0c372e , https://m.edsoo.ru/ff0c39cc ,
https://m.edsoo.ru/ffOc3ada , https://m.edsoo.ru/ffOc3be8 , https://m.edsoo.ru/ffOc3be8 ,
https://m.edsoo.ru/ffOc3be8 , https://m.edsoo.ru/ff0c3d00 , https://m.edsoo.ru/ffOc3f76 ,
https://m.edsoo.ru/ff0c41a6 , https://m.edsoo.ru/ff0c43d6 , https://m.edsoo.ru/ff0c4502 ,
https://m.edsoo.ru/ffOc461a , https://m.edsoo.ru/ff0c478c , https://m.edsoo.ru/ff0c4b74

https://m.edsoo.ru/ffOc4fde , https://m.edsoo.ru/ffOc511e , https://m.edsoo.ru/ff0c570e .
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