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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a3z0BOro ypoBHS Ha YpOBHE CpeaHEero ooumiero odpa3oBaHus
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIIMU MPENOJaBaHUsl Yy4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  Deneparum,
peanu3yromux OCHOBHbIE 00pa30BaTEIbHbBIE IPOIPAMMBI.

Copnepxanue nporpaMMbl MO (U3MKE HaNpaBlIeHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs 10—11 kmaccoB npu o0yyeHnun ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIAMETHBIM U METaIlpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBHIBAET HEOOXOJUMOCTb pealu3alii MEXIpPeAMETHBIX
cBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEro oOIIero oOpa3oBaHMs, IUIAHHpPYEMbIe
pe3yabTaThl OCBOEHMS Kypca (GU3UKU: JMYHOCTHBIE, METANpeIMEeTHbIC, NpeAMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

e [UIAHUPYEMBbIE PE3YyIbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeMETHBIC PE3YNIbTAThI 10 T01aM 00YUYEeHHUS;

e coaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHUs..

dusmKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KarolleM MHpeE.
[[IxonbHBIA Kypc (GU3UKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUH, N3ydaeMbIX
XUMHEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTHBHOE
npUMeHeHHe (U3MUYECKUX 3HAHWN ONpeAessieT XapakTep M Pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3nKu BHOCUT OCHOBHOM BKJaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUN
IPUMEHATHh HAyYHBIH METOJ TIO3HAHUS MPH BBHIIOJHEHUH MU y4eOHBIX HCCIIEJOBAHUH.

B ocHOBY Kypca Ghu3uKH A1 YPOBHS CpeHEro o01ero o0pa3oBaHus MOJIO0XKEH PsJT HIICH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBJISIETCS JIOTUYECKHU 3aBEPIUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOIMPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3UKH 00bEUHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MClojib30BaHUE T'yMaHUTapHOTO
noteHuana GU3NYeCKol HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTNYECKUX MPUIIOKEHUI U3yYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJAEpIKaHUS,
MOCBALIEHHBIX 3KOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyX IeHHs Mpo0JIeM pairoHaIBHOTO IPHPOIOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu (HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usmueckoii Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucTteMHO-IIeSITeNbHOCTHBIN NOAX0/] B Kypce (DU3MKN pean3yeTcs Mpexk/e BCero 3a CUET
OpraHM3alUy 3KCIEPUMEHTAIBHOMN NesATeIbHOCTH o0ydatomuxcs. Jis 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke OoObEIWHEHBI B OOLIMI CIUCOK
YYCHHYECKUX TMPaKTHYECKUX paboT. BrlieneHune B yka3aHHOM repedHe JabopaToOpHBIX padorT,
IPOBOANMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OO0pa3oBaTEIHLHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUIAHMPOBAaHUS U OCHaleHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOIIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIIEIOBAaHUS 3aBHCHUMOCTEH (M3NYECKHX BEIWYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HpeITI0KEHHBIX TUIIOTES.

Bonbuioe BHUMaHUE yIenseTcsl peleHHI0 pacuEéTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUISL pacu€THBIX 33/1a4 IPUOPUTETOM SIBIISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEbIO,
MO3BOJIAIOIINE TIPUMEHSTh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena
Kypca, TaK ¥ MHTErPUPYs 3HAHUS M3 Pa3HBIX pa3aesoB. s KaueCTBEHHBIX 3a/ad IPUOPHUTETOM
SBIISIIOTCS 3aJaHusl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHHUM U IPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallud HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro Tmporecca 0a30BbI ypOBEHb Kypca ()M3MKH Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJHDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa MPEJMETOB €CTECTBEHHO-HAYYHOro KA. B xabuHere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JJabopaTopHOE 000PYIOBAHKE /TSI BBIMOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHYECKUX NPAKTUYECKUX padOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHH C IPUHIMIIOM
MHHHUMAJIBHOM JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAaHOBKY MEPEUUCICHHBIX B MPOTpaMMe 110
¢u3uKe KIIOYEBBIX JEMOHCTPALMN [AJIs MCCIEJOBAHUS W3y4aeMbIX SIBICHUA U TIPOLIECCOB,
AMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHH.

JlaGopaTopHoe 00opymOBaHHE ISl YYCHHYECKUX MPaKTHUUECKHX paboT (opmupyercs B
BU/IC TEMAaTHYECKHX KOMIUIEKTOB M OOECIeunBaeTcsi B pacuére OJHOTO KOMIUICKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIaOOpaTOpHOTO OOOpYIOBaHMUSA JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BUJIE IN(POBBIX JTa00PaTOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

e (QopMupoBaHHE HHTEpPECa W CTPEMJICHHS OOYdYalOIMXCsi K HAyYHOMY H3y4YCHHUIO

HPUPOJIBI, PA3BUTHE X WHTEIUICKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE NPEACTaBICHHH O HAaydYHOM METOAE IMO3HaHUS H  (opmMHupoBaHHE
MCCIIEIOBATEIbCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBJICHUSM;



dbopMUpOBaHUE HAYYHOTO MUPOBO33PCHUS KaK Pe3yIbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopMHpoBaHUE YMEHHI OOBSICHSITH SBJICHHS C UCIIOJIb30BaHNEM (DU3MUECKIX 3HAHUHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHEpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHH.

JlocTrxkeHne 3TUX TeNeld 00ecreyrBaeTCsl pelIeHUeM CIEAYIOMUX 3aaad B IpoIecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0Iero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBbl 3HaHUN 00 OOImMX (PU3UUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISAPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(DU3UKH,

dbopMupoBaHHEe YMEHUN TMPUMEHATH TEOPETUYECKUE 3HaHUS [UIsl OOBSCHEHUs
dusznyecKkux SBJICHUA B TpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pELICHU B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIOCOOOB peHIeHMs] pa3MuYHbIX 3a7ad C SBHO 33JaHHON (PU3NYECKO
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIEJIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

NOHMMaHHE (PU3MYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPELY;

OBJIQ/ICHUE METOJAaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3/IaHUE YCJIOBHUH JJISI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JESITEIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypoBEeHb) Ha ypOBHE CpEIHEro oduero odpa3oBaHuUs
orBoautcst 136 wacoB. B 10 kmacce — 68 wyacoB (2 yaca B HeJeNi0), MO KaJIeHJIApHO-
TEMaTUYECKOMY TUIAHUPOBAHUIO 67 4acoB.

[Ipennaraemselii B mporpamme 1o (pu3uKe nepeueHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SBIIIETCS. PEKOMEH/IOBAHHBIM, YYHTENh JeJaeT BBHIOOP MPOBEICHHUS JTaOOpaTOPHBIX padoT H
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEP)KAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o mnpupoae. HaydHble MeTOAbl MO3HAHUS OKpyXkawmiero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPObl. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue GU3MYECKUX SIBICHUN W TmporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI ¥ TeOpUH. | paHUIIBI IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHITNT COOTBETCTBHS.
Ponp m Mmecto gu3uku B (OPMHPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKOM S TETLHOCTH JIIOICH.
Jlemoncmpayuu
AHazorosble ¥ IUPPOBLIC U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKH.



Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHHE. OTHOCHUTENBHOCTh MEXaHWYeCcKoro ABmxkeHus. Cucrema
otcuéta. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCHU CHUCTeMbl KoopAauHaT. ClioKeHUE MepeMenieHud U
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHHE. ['paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoOonHOe mageHne. Y CKOpeHne CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe nBuxkeHue. JIBU)KEHHE MaTepUaJbHOM TOYKM 10 OKPYXHOCTH C
MOCTOSIHHOM MO MOAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHWHAas CKopocTh. l[lepuom u
yactoTa oopauieHus. LleHTpocTpeMuTensHOE YCKOpEHUE.

TexHudyeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUJOMETpP, IBUKEHUE
CHaps/I0B, LICTTHbIE U PEMEHHBIE MepeIayHn.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue IBUKECHHUN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpolIeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUS.

Hamnpagsnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS  MEXAY — OYTSIMH,  NPOHJACHHBIMM  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKHM BpPEMEHM TMpPHU PABHOYCKOPEHHOM JBUJKEHHUH C
HavyaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW HKUJKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anuies. [lepssiii 3akoH Hprorona. MHEpruanbHbie CHCTEMBI
OTCYETA.

Macca tema. Cuna. I[lpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbIOTOHA U1 MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenune. Buapl TpeHust (1okosi, cKoibxeHus, kadenus). Cuia tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBXKEHHUs U cuia TpeHus nokos. Koagdurment tpenus. Cuia cCOmpoTUBIICHUS
NP ABUKEHUU TeJla B )KUJKOCTU UM Tase.

[ToctynarensHoOe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHuuyeckue yCTpONCTBA W MPAKTUUECKOE MPUMEHEHHUE: TMOIIIMIHUKYA, JIBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLMH.



CpaBHEHHE MacC B3aUMOJICUCTBYIOIIMX TEJI.

Bropoii 3akon HeroTona.

Hsmepenue cu.

CroxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHeHuE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKEHMSL.

VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Wzydenue nBuxeHus: Opycka o HaKJIOHHOW TIIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B NPYKUHE U PE3HMHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLIEHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NMmynbe MaTepuaibHON TOUKH (Tela), CHCTEMbl MaTEPUATBHBIX TOYEeK. IMITyIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE JBUKEHNE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus MarepHajbHOW TOYKH. Teopema 00 HW3MEHEHHHM KHHETHYECKOU
SHEPIHH.

[ToTenmmanbHas sHeprus. [loTeHnManpHas SHEprus ynpyro aehopMUPOBAHHON MPYKUHBI.
[ToreHunanbHas 3HEPTUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[lorennumaneHbple ¥ HENOTEHIMAJIbHBIE CHIIBL. CBs3b pabOThl HEMOTEHLUMAIBHBIX CHUJ C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpoilCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexos MoTeHIMANBHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydyeHrne aOCONMIOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXAaHWYECKOH HSHEpPIrUM Tejla Ha
IpUMEPE PaCTSHKEHHSI PE3UHOBOTO JKI'yTa.

Pa3znen 3. MoJgiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 00OOCHOBAHHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep IABUKCHHS W B3aUMOJCWUCTBUS YaCTHUIL
BelmecTBa. MoJenu CTPOEHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel U OOBSICHCHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pa3mepbl MosieKysd. KonmdecTBo BemiecTsa.
[TocTostnuas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETUYECKON TEOpUu
UJeaNbHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHedl KHHETHYECKOW HHEPTruu



TEIUIOBOrO JBMKEHHMs dactul Tra3a. [llkama temnepatyp KenpBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B UIEaIBHOM rase c
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoLEcCOB: U30TepMa,
n30x0pa, u3obapa.

TexHuuyeckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHME BemecTBa, Qororpaduud  MOJEKYI
OPTraHUYEeCKUX COCTUHECHUH.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUIKEHUSI.

Mogens onbita IITepna.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUSI.

Monenb, WuTIOCTpUpYIOLIas MPUPOIY AaBJICHUS ra3a Ha CTEHKH COCyaa.

OnbITHL, WJUTIOCTPUPYIOLIUME YPABHEHUE COCTOSIHUS UJ1€aTIbHOTO Ta3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Onpenenenne Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpPEeHHH OO0BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]1y TapaMeTPaMH COCTOSHUS Pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamuku

TepMoguHamuyeckass cucrema. BHYTpeHHsIS SHEpPrusi TEPMOJUHAMUYECKOW CHCTEMBI U
croco6b! e€ n3MeHeHus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeTbHas
TEII0EMKOCTH BelecTBa. Koan4yecTBO TEMIOTHI MPHU TEIIoNepeaaye.

[Tonsitue 00 ammabatHOM mporecce. IlepBblii 3akoH TepMoauHaMuKU. [IpumeHeHuHe
NEePBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTs mpoieccoB B IpUPOJIE.

Tennobie MamuHbL. [IpuHIMIBL KeficTBUS TemTOBBIX MamuH. [IpeoOpazoBanus sHEPTUU B
TeryoBeIX MammuHax. KoaddumuenT monesnoro meictBust teruioBor mammebl. [ukn Kapro u
ero Kod(pPUIMEHT MOJIE3HOTO AEUCTBHUS. DKOJOTUUECKHE MMPOOJIEMBI TETIOIHEPTETHKH.

TexHudyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEW SHEpruu Tejla MpU COBEpIICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MmyTéMm
TpeHus (BUICOAEMOHCTpAISA).

W3meHeHre BHYTpeHHEH 3Hepruu (TemMrepaTypsl) Tella Ipy TeIrionepeaaye.

OnbIT Mo aguabaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenne yaenbHONU TeI0EMKOCTH.

Tema 3. Azpecamnvle cocmoanusn eeujecmea. Pazoevie nepexoovl

[MapoobpazoBanue u KoHaeHcamusi. Vcmapenme wu  kumenwe. AOCOTIOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbpHas TeIioTa mapooopa3oBaHus.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT J1aBJICHHUS.



Teépnoe Teno. Kpucrammmueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHble Marepuanbl. [lnaBieHne W KpucTau3auus. Y AelbHas
TerutoTa iaBneHus. Cyonumanmsi.

YpaBHEHHE TEIUTOBOTO OalaHca.

TexHu4eckne yCTpOHMCTBA M NPAKTUYECKOE INPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapoB.

Kunenue npu noOHU>KEHHOM JaBICHUU.

Crioco0ObI U3MepeHHsI BIaKHOCTH.

Habmioienue HarpeBaHusl U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMoHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. ONeKTpUYecKuil 3apsan. JlBa Bua 3IIEKTPUYECKUX 3apsi/iOB.
[IpoBOIHUKY, TUBIIEKTPUKH U ITOJTYTIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOTro 3apsa.

B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueuyHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh snekTpuueckoro nossd. [lpuHuun cynepno3uuuun
IEKTPUYECKUX MOJIeH. JINHUKY HANPsKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatudeckoro moisA. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpOBOTHUKY M AUDJIEKTPUKH B JIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTh. Konaencarop. OIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEprus
3apsKEHHOr0 KOHJIEHCATOpa.

TexHudeckue yCTpoicTBA M MPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPOCKOMN, 3IEKTPOMETP,
AJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
arnmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U MPUHLIAI JEHCTBUS DIIEKTPOMETPA.

B3auMozeiicTBue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DJNeKTpOoCcTaTUYECKas 3alluTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOWAAW  IUIACTHH,
pacCTOSTHUSA MEXKY HUMHU U IUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUUECKUI TOK. Y CIOBUS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKHM TOKA.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.



DIIeKTpHUUYECKOe CONPOTHBIICHHE. VY nensHOE CONPOTHUBIICHHE BEIIECTBA.
[locnenoBarenbHOE, NapaUIEIBLHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabora anexrpuueckoro Toka. 3akon Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DIEKTPOABMKYILAsA CUJIA U BHYTPEHHEE CONIPOTHUBIICHHE UCTOYHHKA TOKA. 3akOoH Oma Ju1s
MOJTHOM (3aMKHYTOM) AJIEKTpUIECcKOi enu. KopoTkoe 3amMbIkaHueE.

DNEeKTPOHHAs MPOBOAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHUKOBBIE TPHOOPHI.

DNEKTPUUYECKUII TOK B PAcTBOpax M paciulaBax »3JEKTPOJIMTOB. DJIEKTPOJIUTHYECKAs
JIccoLanus. IIEKTPOIU3.

DINIEKTpUUYECKUH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MomHus.
[Lnazma.

TexHudyeckue yCTpOMCTBA M TMPAKTUUYECKOE TIPUMEHEHHE: aMIepMETp, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTPOHArpeBareibHble MPUOOPBI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH TUOJN, TEPMUCTOPH U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepenne cuilbl TOKa U HapsHKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIA
NIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMelaHHOE COEIUHEHUE POBOIHUKOB.

[Ipsmoe m3MepeHHe A3IEKTPOIABMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHME TrajlbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSS TPOBOIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMenaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHne  2IEKTpOABMKYLIEH CHJIBI  HMCTOYHHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue anekrponusa.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usukm 0a3oBoro ypoBHs B 10 Kiacce OCYyIMIECTBISAETCS C Y4ETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€il C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusl, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJICHHE,
SKCHEPUMEHT, MOJAEINPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHWe CUCTeMbl YpaBHEHHWH, JHWHEWHas ¢QyHKuUs, mnapaboina,
runepOoia, ux rpauKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHl M HX NPOEKIMH Ha OCH
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.



buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJbI TEIUIONEPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUUCCKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWMCTBA TBEPIBIX TeJ, KUAKOCTEW U Ta30B, 3JEKTPUUYECKUE
CBOWCTBA METAJIJIOB, JIEKTPOJIUTHYECKAS UCCOLUAIIHS, TaIbBAaHHKA.

T'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE NBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIONb30BAaHHE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET M JIpyrue), JBUTATENb BHYTPEHHEIO CropaHus, mapoBass TypOuHa, OBITOBOU
XOJIOUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOIYYEHUS! COBPEMEHHBIX MaTepHajoB, B TOM YHCIe
HAHOMATepHalloB, M  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, dSJIEKTpOHArpeBaTeslbHbIE MPHOOPHI,
3IIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@Pusmka» Ha ypoBHE CpeaHEro ooumiero oOpa3oBaHUs
(0a30BBIi  ypOBEHb) JIOJDKHO  O0ECHEeUuTbh  JOCTIDKEHHE  CIEAYIOIIMX  JMYHOCTHBIX,
METalpeIMETHBIX U PEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMS yueOHOro mpeamera «PH3MKa» TOJHKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpWEHTALMM, ITO3WTHBHBIX BHYTPEHHMX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  OOIIecTBa,
pacIIMpeHNE KU3HEHHOTO OMNbITAa M OIBbITA JEATEIBHOCTH B IPOLECCE pEaM3alMM OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  O0yYaromierocss Kak akTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

NPUHATHE TPAAULMOHHBIX OOIIEUETOBEYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHYECKHX
IICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO NIE€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHME B3aUMOACUCTBOBAaThH C COLUAIBHBIMU HHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMHI 1 Ha3HAYEHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM EATEIbHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYHapCTBEHHBIM CHUMBOJAM, JOCTH)KEHHSIM POCCHICKHUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;



CIIOCOOHOCTH OLICHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCIIE B ICATEILHOCTH yUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONUMUBOTO OyayIIero;

4)3¢cTeTHYECKOIr0 BOCTIUTAHMSI:

JCTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5)TpyaoBoro BocnuTaHus:

UHTEpEC K pa3iuuHbiM chepam npodecCHOHaTbHOW JEesATeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3UKOM W TEXHHKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oymymiei
npodeccuu 1 pearn30BbIBATE COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpa3oBaHHIO B 00jacTu (hU3MKMU Ha
MPOTSKEHUH BCEU KU3HU,

6)3K0/10TMYeCKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh JIKOJIOTUYECKOW KYIbTYphI, OCO3HAHHE TJIO0AIILHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

MJIAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBUI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
1eJield yCTOMYMBOTO pa3BUTHA YETIOBEUECTBA;

pacIIupeHue OMbITa JAEATEeIbHOCTH OSKOJIOTMYECKONH HAMpaBIIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHU3UKeE;

7)UeHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpMHUPOBAHHOCTL MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHME IIEHHOCTHU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B IpoOIecce U3YUYEeHUsT (PU3UKU
OCYIIECTBIISATh MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBUA:
CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJu3HpOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OHp@I[eJIHTL e ACATCIbHOCTHU, 3a4aBaThb HapaMeTpH n KpI/ITepI/II/I HUX OOCTHKCHUA,
BBISIBJIATh 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B paCCMaTPUBAEMbIX (PU3MUECKUX SBJICHHSIX;
pa3pabaThIBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIONINXCS MaTepUaTbHbBIX
U HEMAaTEPHUAIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTb, OLICHHUBATH COOTBCTCTBUC pe?)y.]II:TaTOB OeaAaM,
OIICHUBATH PUCKH MOCIICACTBUHN ACATEIHHOCTH;
KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX pPEAIBHOT0, BHUPTYAIbHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
paSBI/IBaTb eraTI/IBHOG MBIIIJICHUC HpI/I peH_IeHI/II/I JKN3HCHHBIX HpOGHeM.
Ba3oBrble ucciaenoBareJLCKHue AeHCTBUA:
BIIAJICTh HAYYHOH TEPMHHOJOTHUEH, KIIOUEBBIMH TOHATUSIMH M METOJaMU (HU3UICCKOM
HAYyKH;
BJIAJICTh HAaBBIKAMU y4EOHO-HUCCIIEOBATENLCKOM U MPOEKTHON NEATENbHOCTH B 00JacTH
(bU3UKH, CTTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO CoNlep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOOB MO3HAHUS;



BIIQZICTh BUJAMH JESTEINBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €r0 HWHTEPIPETaIlHH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B DPA3IUYHBIX YYEOHBIX CHUTyalMsX, B TOM 4YHCIE NpHU
CO3JIaHUH YUEOHBIX IPOEKTOB B 00JIaCTH (DU3UKH;

BBISIBJIATH TIPUYMHHO-CIICJICTBEHHBIC CBA3M M aKTYaJIM3UPOBATh 3a/ady, BBIABHUTATh
TUIOTe3y €€ pEelIeHUs, HaXOJUTh AapryMEHTHl Ui JIOKa3aTelbCTBA CBOUX YTBEPXKICHHH,
3aaBaTh apaMeTPhl U KPUTEPUU PELICHUS;

aHaATM3UPOBaTh IMOJIyYCHHBIE B XOJE pEIICHHUs 3aJaud pPe3yJlbTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMyIHUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOW JCATEIHHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHHBATh IPUOOPETEHHBIN OMBIT;

YMETh NIEPEHOCHUTH 3HAHUS 110 (PU3MKE B MPAKTUUECKYIO 00JIACTh )KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJCH, PEAJIaraTb OpUrHHAIbHbIE MTOIXObI  PEILICHHS;

CTaBUTH NPOOIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEePHATUBHBIC PELICHHUS.

Pabora ¢ undopmaunmeii:

BJIQZICTh HABBIKAMH TTOJYyYEeHUS MHPOpMANHU (U3NIECKOTO COACpP)KaHMS M3 UCTOUYHHKOB
pasHBIX THIIOB, CAMOCTOSITENIbHO OCYHIECTBISATh IIOMCK, aHalW3, CHUCTEMaTH3alMI0 |
UHTEpIpeTannio HHPOPMALIUU PAa3IHYHBIX BUJOB U (OPM IpEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTHh MH(POPMAIHY;

UCTIONIb30BaTh CPENCTBA HH(GOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHM3allMOHHBIX 33/1a4 C COOJIOJACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€301IaCHOCTH, THTHEHBI, PECypcocOepekeHus], IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301aCHOCTH;

CO37aBaTh TEKCTHl (DU3MYECKOTO COAEPXKAaHUS B PA3IMUHBIX QopMaTax ¢ yd&ToMm
Ha3HAueHUs MWHPOpPMALMU W LEJNEBOM ayIuTOpuH, BBIOMpaAs ONTUMAIbHYIO (GopMy
NPECTaBICHUS U BU3yaIH3alUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISATH OOIIEHHE Ha ypokaxX (PU3MKU U BO BHE-YPOUHOI 1€ TEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOH(MDIUKTHRIX CUTYAIlUH H CMATYATh KOH(DINUKTHI,

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C MHCIIOJIIB30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHMMATh U UCTIOIb30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUIYaTbHON paOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4j€Ha KOJUIEKTHUBA;

NPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTUKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YYaCTHHKA KOMaHJbI B OOIIUI pe3ylbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE NPOEKTHI, OLIEHUBATh HAECH C MO3ULUKA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYIIECTBIIAATh TMO3UTHBHOE CTPATETMYECKOE IIOBEIECHHWE B pA3IUYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.



PeryasiTuBHbIe YHUBEpPcaJbHbIE YUeOHbIE 1eHCTBUSA
Camoopranmn3anus:

CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO ICATENbHOCTh B 00JacTh (U3UKH U
aCTPOHOMMH, BBIABIIATH IIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/]auy;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PELICHUs pacu€THBIX M KAayeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHUS] TMPAKTHYECKOH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclMpATh paMKU y4eOHOTo IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIIMU B 001acTH (U3UKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIBLHBII HHTEJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI pe(UIEKCUN TSl OLICHKH CUTYaIH, BEIOOpa BEPHOI'O PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX MIPH aHAJIN3€ PE3Y/IbTaTOB JESITEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHMS ITPOTPaMMBbI IO (PU3HKE IS
YPOBHSI CpeAHEro obmero oopa3oBaHusi y 0OydaOUIMXCSl COBEPIIEHCTBYETCS IMOIMOHAIbHBIN
UHTEJUIEKT, MPEANOoJaralouil ¢()opMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUJICTHh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHATIBHOU C(hepbl, OBITh YBEPCHHBIM B ce0e;

CaMOpETyJINpPOBaHMUs, BKJIIOUYAIOLIETO CaMOKOHTpOIIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEIEHUE, CIIOCOOHOCTh aJalNTHPOBATHCA K HMOLMOHAIBHBIM
U3MEHEHUSM U NPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEI MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LENM U YCIEXY,
ONTUMM3M, HHULIUATUBHOCTb, YMEHUE AEHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEN;

SMIMATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHHUE JPYTuX,
YUUTBIBATh €I0 IIPU OCYILECTBICHUH OOLIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATH OTHOLICHUS C JAPYTMMHU
JIOAbMH, 3a00TUTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI
K xonmy obydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:



JNEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (Gu3nku B (HOpMHPOBAHUHM COBPEMEHHOI
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
JIeITEeILHOCTH JIFOACH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (UINYECKUX MOJIENei: MaTepualibHas
TOYKa, MHEepIUalbHas CHCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENO, MACATbHBIM Ta3, MOJEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIA AIEKTPUUYECKUN 3aps]l IIPU PELICHUU
busznyeckux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBIEHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPUM CTPOEHUS BEIIECTBA W 3JIEKTPOJUHAMMKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUKEHHE, CBOOOIHOE TMaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUUs, B3auMojaeucTBue Tein, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeNn MpH HarpeBaHUuU
(oxJ1aXx/1eHNUN), TEMJIOBOE paBHOBECHE, UCIIApEHNEe, KOHICH CAIUs, IaBJIeHIEe, KpUCTAIIIN3aIus,
KHUIIEHUE, BIAXKHOCTb BO3/yXa, MOBBIIICHUE JABJICHUS raza MpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMHu COCTOSIHMSI ra3a B H30IpoLeccax, JIEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPs/I0B;

ONKCHIBaTh MEXaHMUYECKOE JBI)KEHUE, MCIOJB3Ys (hDU3MUecKHe BEeMYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJIa, UMIYJbC Tela, KMHETUYECKas
DHEprus, MOTCHIMANbHAS DJHEPTHs, MEXaHW4ecKas pabdoTa, MeXaHWYecKas MOIIHOCTh; IMpH
ONKMCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHMS, WCIIOJIb3Ys
¢usznyueckue BEIMYMHBI: JaBIIEHUWE Tas3a, TemIepaTypa, CpedHssli KHHETHYecKas JHeprus
XAaO0THUYECKOT0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Ko3((UIMEHT IOJIE3HOTO IEHCTBHS TEIJIOBOTO
JBUTATEIS; IPH OMMCAHUH MPABUILHO TPAKTOBATh PUINUECKUIN CMBICI HCIIOIB3YEMbIX BEIIMYHH,
uX O00O3HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE MJaHHYIO (U3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYNHAM;

ONMCHIBATh M3YYEHHBIE 2JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3Ys (U3NUECKUE BEIUUMHBL: AJIEKTPHUUECKUI 3apsii, AJIEKTpUUYECKOe TOoJe,
HaIpsOKEHHOCTh MMOJIS, IOTEHLHAN, pa3HOCTh ITOTEHUUAJOB; IpPU ONHCAHUU IPABHIIBHO
TPaKTOBaTh (PU3WYECKUIl CMBICT HCIONb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IUHUIIBL;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUIHHAMU;

aHaATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruH, 3aKOH COXPAHEHHUSI UMITYJIbCa, IPUHLMI CYNEPHIO3ULNUNA CUJ, IPUHLIUII
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBA3b CPENAHEH KHHETUYECKOW HHEPIMHM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoH, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JNEKTPUYECKOT0 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOEe BBIPAKEHUE U YCIOBUS (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yCIOBUS X O€30MMaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHHUIO (PU3NYECKUX SBIEHUN M IPOLIECCOB C
UCIIONIb30BAHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, Tpu ITOM  (POpPMYyIUPOBATH



npoOnemMy/3ajady W TUMOTE3y y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYHWCCTBJIATL MNPAMBIC U KOCBCHHBIC H3MCPCHHA (bH?)I’I‘IeCKI/IX BCJIMYUH, IpU 3STOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIBI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCIICAOBAaTh 3aBUCUMOCTH MCKIAY q)HBI/I‘IeCKI/IMI/I BCJIIMYNMHAMHU C HUCIIOJb30BaAHUEM
OpSAMBIX HW3MEPEHUH, MpH 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHpPOBATH pPE3YNIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BHUJE TAaOMUIl U rpaduKoOB, J1e7aTh BBIBOIBI
M0 pe3yJibTaTaM HCCIeI0BAHNUS;

cobmoaTh mnpaBuia 0€30MacHOro TpyAa NpU MPOBEIEHHHM HCCIECAOBAHUI B paMKax
y4e0HOrO0 OJKCIEpUMEHTa, Y4eOHO-UCCIICOBATEILCKOH U MPOCKTHOW JEATEIBHOCTH C
HCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbIO, HUCHOJIb3Ys
(1)I/I3I/I‘-I€CKI/IG 3aKOHBI U IPUHIMUIIBI, HA OCHOBC aHaJIn3a yCJIOBHA 3a1a4U BI:I6I/IpaTI> q)HBI/IHGCKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
IIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTHBOPEUUBYIO IIETIOYKY
pacCyXICHHI ¢ OTIOPON Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PH3UYECKHE SIBIICHUS;

UCMOJIBb30BaTh MPH PEUICHMHM Y4eOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IpPEACTaBIeHHs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(QOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALIHUIO;

NPUBOUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAaHMS 1O (U3MKE B IOBCEJHEBHOW JKU3HU JUIA
oOecrieyeHus O€30MaCHOCTH MPH 0OpaIeHHH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXPaHEHHUS 3I0POBbS U COOTIOICHUSI HOPM SKOJIOTHUECKOTO MOBECHUS B OKPYKAIOIIEH Cpene;

paboTaTh B IPYIIIE C BHIIIOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIe, MIaHUPOBaTh paboTy
TPyNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTH B
HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO OLICHUBATH BKJIAJ KaXA0r'0 M3 YUYACTHUKOB I'PYIIILI B
pelIeHne pacCMaTPUBAEMOM MTPOOIEMBI.
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

1. ®usuka, 10 kmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.-H. mon penakiueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenbpctBo «IIpocBemieHmey

2. A.I1. PeivkeBuu. COopHUK 3a1a4 1o gusuke. Mocksa, poda

3. 3aganus obpaszoBarenbHoro noprana Pemry EI'D

METOANYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

1. I".4. Mskumes, b. b. byxosues, H.H. Corckuit ®uzuka 10 k. Yuebuuk. M31areascTBo
"[Ipocsemienue"

3. A.IL. PeimkeBuu. COopHuK 3a1au 1o ¢pusuke. Mocksa, JIpoda, 2005 - 2019 1.

4. Coopuuk 3ama4 o pusuke s 9 — 11 kmacco. CocraBurens [ H. Cremanoa. M.:
«IIpocBemenuer, 1996 r.

5. 10.A. Caypos. @usmuka. [Toypounsie pazpadbotku. 10 knacc. [Tocodbue mist
obmeoOpazoBarenbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

7. 3aganus obpazoBaTensHoro nopraia Pemry EI'D

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
UHTEPHET

1. Enunas komneknust mudpoBhIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/

2. Poccuiickas anextponnas mkoia (POII) https://resh.edu.ru/

3. O6pa3zoBarenbHbIil moptan «JAKmacey https://www.yaklass.ru/

4. ObpazoBarenbubiid moptan «MHbOypok» https://infourok.ru/

5. Hentp onnaiin-o0yuenus «Doxchopay» http://foxford.ru



