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Pabouas nporpamma no npeamery «Puznka» B 7-9 kiaccax pazpadorana B cooTBeTCTBUM OCHOBHOI 00pa30oBaTeIbHOM
MporpaMMoil OCHOBHOTO 0011ero oopazoBanus B cootTBeTcTBUU ¢ PI'OC MBOY «bonbmeruranckas OO

I[Inanupyembie pe3yJIbTaThl OCBOCHUSI Y4eOHOr0 peaMeTa
7 KJj1ace
JINYHOCTHBIMH pe3yJbTaTaMH U3yYeHus1 Kypca «@u3nka» B 7-M KJacce siBjsieTcsi QOpMUPOBAHUE CIIEIYIOMIMX YMEHUM:
OnpenensaTh W BbICKa3bIBaTh MOJ PYKOBOJCTBOM Ieaarora camble oOIIMEe MJig BCEX JIIOAEH MpaBuiia MOBEACHUS NpPH
COTPYJIHUYECTBE (ITUUECKUE HOPMBI).
B npennokeHHbIX MeaaroroM CUTyalusix OOIIEHHUS M COTPYJIHUYECTBA, ONMUPAsICh HAa OOIIME JJiA BCeX MpaBUJia MOBEICHUS,
JIeNaTh BBIOOP, IPU MOAACPKKE IPYTUX YUYACTHUKOB I'PYIIIBI U MEJArora, Kak mocTyMnHTb.
CpeacTBoM JOCTHXKEHUS 3TUX PE3yJbTaTOB CIIY>KUT OpraHU3alys Ha Ypoke paboThl B Mapax MOCTOSIHHOTO U CMEHHOT'O COCTaBa,
rpynmnoBsie GopMbl pabOTHI.
MeTanpeaMeTHbIMHM pe3yJibTaTaMM u3ydeHus: kypca «®dusuka» B 7-M Kiacce SBISAIOTCS (QOPMUPOBAHHE CIEAYIOIMINX
YHUBEpPCAJIbHBIX YueOHbIx nevictuit (Y'Y ]I).
PeryasituBubie YY /:
Omnpenenars u GOpMyJIMPOBATH LENb JEATEIBHOCTH Ha YPOKE.
CraBuTh yueOHY!O 3a/1a4y.
VY4uUThCS COCTABIATH IUIAH U ONPENEIATh 1OCIEI0BATEIbHOCTD JEHCTBUA.
VY4uuThbcs BbICKa3bIBaTh CBOE MPEIIOIOKEHNE (BEPCUIO) HA OCHOBE pabOThI C WILTIOCTpaluel yueOHUKa.
VYuurbces paboTaTh MO NPEATOKEHHOMY YUUTENIEM IUIaHy.
CpenctBoM (popMHpPOBaHUS ITUX AECUCTBUN CIIy>KaT 3JEMEHTHl TEXHOJOTHUH MPOOJIEMHOT0 00y4YEeHHs Ha JTale M3y4eHHUs HOBOI'O
Marepuaia.
VY4uThCS OTANYATh BEPHO BBIIIOJHEHHOE 3aJJaHUE OT HEBEPHOTO.
VY4UTBCS COBMECTHO € YUHUTEIEM U APYTHUMH YUEHUKAMH 1aBaTh SMOLMOHAIBHYIO OLEHKY JAESATENBHOCTH Kilacca Ha YPOKe.
CpenctBoM (pOpMUPOBAHUS ATUX AEUCTBUN CIYKHUT TEXHOJIOTUS OLIEHUBAaHUS 00pa30BaTEeNbHBIX JOCTHKEHUH.
ITo3naBaTeabHble YY/I:
OpHEeHTHPOBATHCA B CBOEH CHCTEME 3HAHUI: OTIMYATh HOBOE OT YK€ U3BECTHOIO C TOMOILBIO YUUTEIIA.
JlenaTh mpenBapUTENbHBIM 0TOOP MCTOYHUKOB MH(OPMAIMN: OPUEHTHUPOBATHCS B yueOHHKE (Ha pa3BOpOTe, B OTJIABICHHH, B
cioBape).
JloObIBaTh HOBBIE 3HAHUSA: HAXOJIWUTh OTBETHl Ha BONPOCHI, MCHOJb3YyS Y4YEOHHMK, CBOM JKM3HEHHBIH ONBIT M HHPOPMALHIO,
MOJIYYEHHYIO Ha YPOKE.
IlepepabaTpiBaTh NOJYYEHHYIO HH(POPMALIHIO: JEJIaTh BHIBOBI B PE3YyJIbTaTE COBMECTHOM pabOTHI BCETO Kiacca.



[lepepabaTpiBaTh NOJYYEHHYIO HH(POPMALIUIO: CPAaBHUBATH U KJIaCCU(ULIUPOBATH.

[IpeoGpa3oBbiBaTh MHPOpPMALKIO W3 OAHOW (OPMBI B JPYIYIO: COCTAaBISATh (PU3MYECKHE paccKa3dbl M 33Ja4yd Ha OCHOBE

npocTedmux (U3NYeCKuX Mojenei (IpeIMETHbIX, PUCYHKOB, CXeMaTHUYECKUX PUCYHKOB, CXEM); HaXOAUTh U (POPMYyIHpPOBATH

pelIeHue 3a7a41 C MOMOILBIO MPOCTENIINX Mojenel (MPeIMETHBIX, PUCYHKOB, CXeMaTUYECKUX PUCYHKOB, CXEM).

CpencTBoMm popMUpOBaHUS ATUX JEHCTBUN CIYKUT yueOHBIN MaTepual, 3ajaHusl yueOHMKa U 3aJ]a4l U3 COOPHUKOB.

Kommynukatusubie YY/I:

JIoHeCTH CBOIO MO3UIMIO 10 APYTUX: 0GOPMIIATH CBOIO MBICIh B YCTHOW M MUCbMEHHOW peuu (Ha YPOBHE OJHOIO MPEAIOKEHUS

WU HEOOJIBIIIOr0 TEKCTA).

CnymaTth 1 TOHUMATh peUYb JPYTHX.

Yurath U nepeckasbpiBaTh TEKCT.

CpenctBoM (GOpMUPOBAHUS ITUX JEHCTBUM CIY>KUT TEXHOJOTUS MPOOJIEMHOTO 00yUEeHHUS.

CoBMECTHO 10TOBapUBaThCS O MPaBUIAX OOIICHUS U TTOBEICHUS B IIKOJIE U CJIEIOBAThH UM.

VY4YUTHCS BBIMOIHATH Pa3jIMYHbIE POJIH B TpyMIe (JuAepa, UCIIOIHUTENS, KPUTHKA).

CpenctBoM GpopMUPOBaHUS ITUX JEHCTBUM CIY>)KUT OpraHu3aiius padboThl B Mapax MOCTOSSHHOTO M CMEHHOTO COCTaBa.

IIpeamMeTHBIMH pe3ybTaTaMH U3yYeHHs Kypca «DU3nKa» B 7-M KJacce ABJIASITCH GOpMUPOBaHME CJIeTYIOIIUX YMEHHH.

Yuyammuecs J0JKHBI 3HATH/IOHMMATh:

e CMBbICJ NOHSATHIA: pU3NYECKOe sIBICHHE, PU3NYECKUN 3aKOH, BEIIECTBO, B3aUMOJICHCTBUE, aTOM, aTOMHOE SIPO,

e cMbICI (pU3MYECKUX BEJUYHMH: MYyTh, CKOPOCTh, Macca, IUIOTHOCTb, CHJIA, JIaBlieHHWE, pabdoTa, MOIIHOCTb, KHHETUYECKas
SHEPTrUs, MOTCHINAIbHAS YPHEPT s, KOAPHUIIUEHT MOJIE3HOTO IeUCTBHUS,

e cMbICT (pu3nvecKkux 3aKoHOB: [lackans, Apxumena, ['yka,

® yMeTb OIUCHIBATH M OOBICHATh (PU3UYECKHUE SIBIICHUSA: PAaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHUE, Iepefady IaBlIeHUs
KUJIKOCTSIMU M Ta3aMu, TuIaBaHue e, 1uddy3uto,

® UCHOJb30BaTh (hU3HUECKUE MPUOOPHI U U3MEPUTEIbHBIE UHCTPYMEHTHI ISl U3MEpEeHUs (PU3MUECKUX BEJIWYMH: PACCTOSIHUS,
IIPOMEKYTKa BPEMEHHU, MACChI, CHJIbI, TEMIIEPATYpHI;

® TPECTAaBIATH PE3yNbTaThl H3MEPEHHUN C TMOMOINBI0 Talnuil, TpaHUKOB M BBISIBIATH HAa 3TOH OCHOBE SMIIUPUUYECKUE

3aBUCUMOCTHU: MyTH OT BPEMEHH, CUJIbl YIPYTOCTH OT yIJIMHEHHS IPY>KUHBI, CUJIbI TPEHUSI OT CHJIbl HOPMAJIBHOT'O 1aBJICHUS

BbIpakaTh PE3YIbTAThl U3BMEPEHUI U PaCUETOB B eAMHUIIAX MeXyHapOIHON CUCTEMBI;

MIPUBOIUTH MMPUMEPHI MPAKTUUECKOTO UCIIOIH30BAHUS (DH3NIECKUX 3HAHUN O MEXaHUYECKUX SBIICHUSAX;

pemarh 3aa4y Ha IPUMEHEHUE U3YUCHHBIX (PU3NYECKUX 3aKOHOB;

OCYIIECTBIISITh CAMOCTOATEIbHBIN MOUCK MH(OPMAIMM €CTECTBEHHOHAYYHOI'O COJEPKAaHMSI C UCIOJIb30BAHMEM Pa3IMYHBIX

MCTOYHUKOB (YYEOHBIX TEKCTOB, CIPABOYHBIX M HAYYHO-TIOMYJSIPHBIX W3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB



WuTepnera), ee oO0pabOTKy M NpeACTaBlI€HHE B pa3HbIX (opmax (CIOBECHO, C MOMOIIbIO IpapuKOB, MaTEMaTHUYECKHUX
CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

® HCIOJIb30BaTh NPHUOOPETEHHBIEC 3HAHUS M YMEHHUS B IPAKTHYECKOU JEATENBHOCTH U MTOBCEIHEBHON KU3HMU:

e I o0ecrieyeHus: 6€30MaCHOCTH B MPOLIECCE UCTOIb30BaHUS TPAHCIIOPTHBIX CPECTB;
KOHTPOJIb 32 UCIPaBHOCTHIO BOAONPOBO/IA, CAHTEXHUKHU U Ta30BBIX TPUOOPOB B KBAPTHUPE;

® PaIMOHAILHOIO MPUMEHEHUS MIPOCTHIX MEXAHU3MOB;

8 kiacc

JINYHOCTHBIMH pe3yJabTaTAMU W3yYeHHS] TNpPeIMEeTHO-MeTOAuYeckoro kKypca «®Pu3uka» B 8-M KJjacce SBISCTCS
dbopmupoBaHue CICAYIONUX YMEHUM:

CamoCTOSTENIbHO ONpEAeisaTh W BBICKa3bIBaTh OOIIME 11 BCEX JIIOJICH MpaBWia TOBEACHUS IMPU COBMECTHOW pabore u
COTPYJIHUYECTBE (ITUUECKUE HOPMBI).

B mpemioeHHBIX IMEIaroroM CUTyarusax OOIIEHUS M COTPYJHUYECTBA, OMHPAsICh Ha OOIIME JJIT BCEX IMPOCTHIC IpaBUia
MOBEJICHHUS, CAMOCTOSITEILHO JIeJIaTh BHIOOP, KAKOW MOCTYIOK COBEPIIUTD.

CpeacTBOM JOCTHXKEHUS ITUX PE3yJbTAaTOB CIYKUT OpraHU3allMs Ha ypoKe paboThl B MMapax MOCTOSHHOTO U CMEHHOI'O COCTaBa,
rpynmnoBbie GopMbl pabOTHI.

MeTanpeaMeTHbIMHM pe3yJbTaTaMu H3yudeHUs Kypca «®Puszuka» B 8-M Kiacce SBIAIOTCS (HOPMHUPOBAHUE CIIETYIOIINX
YHUBEPCAJIBHBIX YUeOHBIX JICHCTBUH.

Perynstuusie YV /1:

Onpenensite 1eb AEITEILHOCTH Ha YPOKE CAMOCTOSATEIBHO.

Yuurbcs GopMynupoBaTh yueOHYIO TPOOIEMY COBMECTHO C YUUTEIEM.

Y4uuThCs TUIAHUPOBATH YUEOHYIO ACSTEIBHOCTD HA YPOKE.

Bricka3piBaTh CBOIO BEPCHIO, MBITATHCS MpPEJIarath crnocod e€ mpoBEepKH.

PaGoTas o nmpeasioxkeHHOMY TUTaHy, UCIIOJIb30BaTh HEOOXOUMBIE cpeicTBa (YUeOHUK, MPOCTEHIIne TPHUOOPHI U UHCTPYMEHTHI).
CpenctBoMm (hopMUpPOBaHHS STUX JEHCTBUM CITy»KaT JIEMEHTHI TEXHOJIOTUU MPOOJIEeMHOT0 OOy4YEeHHs Ha dTare U3y4eHHs] HOBOTO
Martepuania.

OnpenensTs yCHEIIHOCTh BBITIOJHEHUS CBOETO 3aaHUs TIPH MMOMOIIH YIUTEJIS.

CpenctBoM GOpMUPOBAHUS ITUX JEHCTBUN CITY>KUT TEXHOJIOTUS OIEHUBAHUS YICOHBIX YCIIEXOB.

ITo3naBaTeabHble YY/I:

OpueHTHPOBATHECA B CBOCH CHCTEME 3HAHWIA: MOHWMATh, YTO HYXKHA JOMOJIHHUTEIbHAS WHGOpMANus (3HAHUS) I pEIICHUsS
y4eOHOM 3aJaud B OJIMH IIIar.

Jlenatp npeABapUTEIBbHBIN 0OTOOP NCTOYHUKOB MHGOPMAIIMH JIJIsT PEIIeHUs YIeOHOM 3a1a4m.



JloObIBaTh HOBBIC 3HAHWS: HAXOJAUTHh HEOOXOIUMYIO HH(POPMAITHIO KaK B yYeOHUKE, TaK M B TIPEIJTIOKCHHBIX YUUTEIIEM CIIOBapSIX
Y DHITUKJIOTICTHSX.

J1oObIBaTh HOBBIE 3HAHUS: U3BJIEKATh HHPOPMAIUIO, IPEICTABICHHYIO B pa3HbIX opmax (TEKCT, TaOIuIa, CXeMa, ULTFOCTpaIus
u ap.).

[lepepabaThiBaTh MOMyUYCHHYIO HH(GOPMAIIUIO: HAOII0IaTh U JIeJIaTh CAMOCTOSTEIIbHBIE BBIBOJIBI.

CpenctBoM GOpMHUPOBAHUS ITUX JEHCTBUN CITY>KUT yIeOHBIN MaTepra yueOHUKA, CJIOBAPH, SHITUKIIOTICTHH
Kommynukatusubie YY/I:

JloHEeCTH CBOIO MO3UIIUIO JI0 APYTUX: 0OPMIISTH CBOIO MBICJIH B YCTHOM M MUCHbMEHHON peuu (Ha YPOBHE OJHOTO MPEIIOKECHUS
WU HEOOJIBIIIOTO TEKCTA).

Crnymath ¥ TOHUMaTh PeYb JPYTHUX.

BripazutenbHo nepecka3biBaTh TEKCT.

Berynate B Oecely Ha ypoKe U B KU3HH.

CpeactBoM GOpMUPOBAHUS dTUX JCHCTBUN CITY)KUT TEXHOJIOTHS MPOOJIEMHOTO JUAJIOTa U TEXHOJOTHS MPOTYKTUBHOTO YTCHUS.
CoOBMECTHO JIOTOBApPUBATHCS O TpaBUJIaX OOIIEHUS W MIOBEJACHUS B IIIKOJIC U CJIEI0BATh UM.

VYYUTHCS BBIMOIHATH Pa3jIMdHbIE POJIH B TpyMIe (JuAepa, UCIIOIHUTENS, KPUTHKA).

CpeacTBOM JOCTHXKEHHUS ITUX PE3yJbTaTOB CIYKUT OpraHU3allMs Ha ypokKe padoThl B MMapax MOCTOSHHOTO U CMEHHOI'O COCTaBa,
rpynmoBbie GopMbl pabOTHI.

IIpenmeTHbIMHU pe3yabTaTaMu U3yueHus kKypca «Dusuku» B §-M Kjacce SBIS0TCA POPMUPOBAHHE CIEAYIOMNX YMEHUH.

1-# ypoBeHb (HEOOXOMMBIH)

3HATH/TIOHUMATh

CMBICII TIOHATUMN: TETUIOBOE JIBIKEHHUE, TETUIONepenaya, TerIONpPOBOJIHOCTh, KOHBEKIIMS, W3Ny4YE€HUE, arperaTrHoe COCTOSIHHE,
(ba30BbIll TIEPEXO/. DIACKTPUUYECKUN 3apsll, AJIEKTPUUECKOE TMO0Jie, MPOBOJHUK, MOIYMPOBOIHUK W JAUDIEKTPUK, XUMUUYCCKUN
AJIEMEHT, aTOM M aTOMHOE SApO, MPOTOH, HEHUTPOH, AJIEKTPpUUYECKas CWJIA, MOH, AJIEKTpUYECKas IEeMb U CXeMa, TOUYCYHBIN
UCTOYHUK CBETa, TIOJie 3pPEHUs, AKKOMOJAIMs, 3€pKano, TEHb, 3aTMEHHE, ONTHYECKas OCh, (HOKYC, ONTUYECKHHA IICHTP,
OJIM30PYKOCTH M TaTbHO30PKOCTh. MATHUTHOE TI0JI€, MATHUTHBIE CUJIOBBIC JIMHHUH, IOCTOSTHHBIM MarHUT, MAarHUTHBIN TIOJTIOC.
CMBICIT (M3WYECKUX BEIMYHMH: BHYTPEHHSS HDHEPTUs, KOJIMYECTBO TEIUIOTHI, YyJElIbHAs TEIJIOEMKOCTh BEIIECTBA, yJelbHas
TEIUIOTAa CTOPaHWs TOIUIMBA, yNETbHAs TEIUIoTa MapooOpa3oBaHUs, yNelbHAs TEIUIOTa IUIABJICHHS, TEMIlepaTypa KUIICHUS,
TEMIIepaTypa TUIABIICHUS, BIAXHOCTh, DJJICKTPUUYECKUU 3apsij, cujia TOKa, HANpsHKEHUWE, COMPOTUBICHUE, YIEIbHOE
COTIPOTHBIICHHE, pad0Ta U MOIIHOCThH TOKA, YTJIbI MAJICHUS, OTPAXKECHUS, IPEITOMIICHHSI, JOKYCHOE PACCTOSTHUE, ONTUYECKAs CHTIA.
CMBICTT (PU3WYECKUX 3aKOHOB: COXpPAHEHHWS DHEPTHUH B TEIIOBBIX MPOIECCaX, COXPAHCHUS JJIEKTPUUYECKOTo 3apsiaa, Oma s
y4yacTKa 3JIeKTpuueckor uenu, [[xoyns-JleHma, 3akoH Amnepa, 3aKOH NPSMOJIMHEMHOIO pacHpOCTPAHEHHUS CBETA, 3aKOHBI
OTpaKCHUS U TIPETIOMJICHHUS CBETA.



2-11 ypoBeHb (IIPOrpaMMHBINA)

Yuamuecst 10J2KHbBI YyMeTh:

ONMHCHIBATh M OOBACHATH (PU3MUECKUE SIBJICHUS: TEIUIONPOBOAHOCTb, KOHBEKIIMIO, H3JIy4€HHE, HCHapeHHe, KOHJECHCAIMIO,
KUIIEHHUE, IUIABJIICHHE, KPUCTAUIM3ALUIO, JJIEKTPU3AIUIO TeJ, B3aUMOJEHCTBHUE HJIEKTPUUECKUX 3apsAloB, B3aUMOJCHCTBHE
MarHuTOB, IEUCTBUE MarHUTHOT'O MOJISl HA TPOBOAHUK C TOKOM, TEIIOBOE JIEUCTBHE TOKA, OTPAKEHUE, TPEIOMIICHUE CBETA;
UCIOJIb30BaTh (U3NUecKrue NpuOOpbl U U3MEPUTEIbHBIE MHCTPYMEHTHI AJIi U3MEPEHUS (PU3NYECKUX BEIUYHMH: TEMIEpPaTyphl,
BJIQXXHOCTU BO3/YyXa, CUJIbI TOKA, HAMPSKEHUS, DIEKTPUUECKOTO COMPOTUBIICHUS, PaOOThl U MOUIHOCTU 3JIEKTPUUYECKOI'O TOKa,
(oKyCHOE pacCcTOsIHUE;

NPEJICTABISATh PE3YNIbTATHI U3MEPEHUM C MOMOIIbIO TAa0JIUI, TPa(UKOB U BBISBIATH Ha 3TOM OCHOBE SMIIMPUYECKUE 3aBUCUMOCTH:
TEMIIEPaTypbl OCTHIBAIOIIETO Tela OT BPEMEHHU, CHJIbI TOKA OT HAMPSIKEHUsS Ha y4acTKe LIeTH, YIiia OTPAXEHUS OT yria MaJeHus
CBETa, yria NpeJoMIICHUs OT yIjla Ma/leHusl CBETa;

BBIpAXKaTh PE3YJIbTAThl U3BMEPEHUHN U PACUETOB B eAMHUIIAX MeXyHapOIHOM CUCTEMBI;

OPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOJIb30BaHUS (DU3NUECKUX 3HAHUN O TEIUIOBBIX, AIEKTPOMArHUTHBIX SIBJICHUSAX;

pelaTh 3a7a4n Ha IPUMEHEHHE U3YyUEHHBIX (PU3NUECKUX 3aKOHOB.

9 kiaacce
IIpeaMeTHBIE pe3yJabTaThI

IIpenmeTHBIMHU pe3yjbTaTaMu 00ydeHHusi (M3HUKe B OCHOBHOM IIKOJIE

* IOHUMaHHUE W CIOCOOHOCTh OOBSCHATH Takwe (U3UUYECKHE SBJICHUS, KaK CBOOOJHOE MajJcHUE TeJ, KojeOaHUs HHUTSIHOTO U
MPY>KUHHOTO MAasITHUKOB, aTrMochepHOE JHaBleHHE, TIUlaBaHue Tei, aud@y3us, Ooplnas CKAMAaeMOCTh Ta30B, Malas
C)KUMAaEeMOCTh JKHJIKOCTEH W TBEPABIX TeJ, MPOLECCHl HWCMApEHUs W TIUIABJICHUS BEIIECTBA, OXJIAXKICHUE >KUIKOCTH IPHU
WCTIapeHUH, U3MEHEHHE BHYTPEHHEHW YHEPTUU Tejla B Pe3yJibTaTe TEIUIONepeiadl Uil padOThl BHEITHUX CHJI, JICKTpU3AIUs TeT,
HarpeBaHKe MPOBOJHUKOB IICKTPUUECKUM TOKOM, DJIEKTPOMArHUTHAS HHIYKITUS, OTPAKEHNE U MPEIOMIICHUE CBETa, TUCIICPCHUS
CBETa, BOBHWKHOBEHHE JINHEWYATOTO CIIEKTPa U3TyUEHUS;

* YMEHHUS U3MEPSATh PACCTOSHHUE, MPOMEKYTOK BPEMEHHU, CKOPOCTh, YCKOPEHUE, MACCY, CHITY, HMITYJIbC, pa0OTy CHIIBI, MOIITHOCTD,
KHHETUYECKYI0 DHEPTHUI0, MOTCHIIMAIBHYIO YHEPTUI0, TEMIIEPATyPy, KOJIWUYECTBO TETUIOTHI, YACIBbHYIO TEITNIOEMKOCTh BEIECTBA,
VACTBHYIO TEIUIOTY ITUTABJIICHHS BEIECTBA, BIAXKHOCTh BO3/AYyXa, CHIIY SJCKTPUUYCCKOTO TOKA, DJICKTPUUYECKOE HAIMPSIKEHUE,
ANEKTPUYCCKUH 3apsijl, dJIEKTPUICCKOE COMPOTUBIICHNE, (DOKYCHOE pacCTOSTHUE COOMPAIOIIEH JIMH3BI, ONTHYECKYIO CHITY JIMH3HI,

* BJIaJICHNE YKCIIEPUMEHTATFHBIMA METOJaMHU UCCIICTOBAHUS B TIPOIIECCE CAMOCTOSATEILHOTO U3YUYCHHUSI: 3aBUCUMOCTHU
MPOUIEHHOTO TyTH OT BPEMEHH, Y/UTHHCHHS TIPYKUHBI OT MPUII0KEHHON CHIIBI, CHUJIBI TSKECTH OT MACCHI TeJla, CUJIBI TPCHHUS



CKOJIBXKEHUSI OT ILJIOIIAJAN COMPUKOCHOBEHUSI TE€JI U CUIIBI HOPMAJILHOTO JaBJICHUs, CUIIbI ApXuUMeaa oT 00beMa BHITECHEHHOM
BOJIbI, MIEpHO/ia KoJieOaHUM MasiTHUKA OT €r0 JJIMHBI, 00beMa ra3a OT AaBJICHUS MPU MOCTOSTHHON TeMIlepaType, CUJIbl TOKA Ha
Y4aCTKE LEMH OT JIEKTPUUECKOTO HAMPSIKEHUS, JIEKTPUUECKOT0 COIPOTUBRIICHUS MPOBOIHUKA OT €r0 JJIMHBI, ITIOIIaan
MONEPEYHOT0 CEYCHUS U MaTepualia, HalpaBJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUN €ro BO30YKACHUS, yIila OTPAKEHUS OT
yrja MaJeHusl CBETA;

* IOHMMAaHUE CMbICTIA OCHOBHBIX (PU3MYECKUX 3aKOHOB U YMEHHE MPUMEHSITh UX Ha MPAKTUKE: 3aKOHBI TMHAMUKH Hbpl0TOHA,
3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI [lackans u Apxumena, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS IHEPTUH, 3aKOH
COXpaHEHHMsI JIEKTPUYECKOTO 3apsaaa, 3akoH OMa [ yyacTka 1enu, 3akoH [xoyns - JleHua;

* IOHMMAaHUE MPUHIIMIIOB AEHCTBUS MAITUH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB, C KOTOPHIMU KaXKJIbIH YEJIOBEK MOCTOSTHHO
BCTpPEYAETCS B MOBCEIHEBHOM KU3HU, U CIIOCOOOB o0ecreueHus: 6€30MacHOCTH MPU UX UCIOJIb30BaHUY;

* OBJIaJICHHE Pa3HOOOPA3HBIMU CITIOCOOAMHU BBITIOJIHEHUSI PACUETOB JIJISI HAXOXKEHUS HEM3BECTHON BEJIMUMHBI B COOTBETCTBUU C
YCJIOBHSIMU TOCTABJICHHOM 3a/1a4yi Ha OCHOBAHUM MCTIOJIb30BAaHUSI 3aKOHOB (DU3UKH;

* YMEHHE UCI0JIb30BaTh MOJYYCHHBIC 3HAHUS, YMEHUS U HABBIKW B MIOBCEAHEBHOMN KU3HU (OBIT, SKOJIOTHS, OXpaHa 3I0POBbS,
OXpaHa OKpY Karolel cpelibl, TEXHUKa 0€30MacHOCTH U Ap.).

O0muMu npeAMeTHBIMH pe3yJibTaTaMu 00y4eHUA (PU3HKe B OCHOBHOM IIKOJIe ABJISIIOTCSH:

* 3HaHWUS O MPUPOJE BAKHEUIINX (PU3NYECKHUX SIBICHHUI OKPYXKAIOIIETO MUpa U NMOHUMAaHUE CMbICHa (DU3UYECKUX 3aKOHOB,
PACKpBIBAIOUIUX CBSA3b U3YUYEHHBIX SIBIICHH;

* TOJB30BATHCS METOJAMH HAYYHOTO MCCIIEIOBAHUS SBJICHUM MPUPOJBI, IPOBOIUTH HAOIIOIEHUS, INIAHUPOBATH U BHITIOJIHATH
AKCIIEPUMEHTHI, 00padaThIBATh PE3YIbTAThl U3MEPEHHI, MPECTABIATH PE3YIbTAThl U3MEPEHUN C TIOMOIIBIO Ta0IHIl, TPadUKOB U
dbopMyI, OOHApYKMBATh 3aBUCUMOCTH MEXIY (U3MUYECKUMHU BEIUYUHAMH, OOBSCHATH TOJIYYCHHBIC pPE3yJabTaThl U JeaTh
BBIBO/IbI, OLIEHUBATh IPAHUIIBI IOTPEITHOCTEN PE3YIBTATOB UBMEPEHUI;

* YMEHHUS MPUMEHATh TEOPETHUECKHE 3HAHUS 0 (PU3MKE HA MPAKTHUKE, pemaTh (GU3NIECKUE 3a/1a4i Ha TPUMEHEHUE TIOTyYeHHBIX
3HAHMM;

* YMEHHUS ¥ HABBIKM TMPUMEHSATH TMOJYyYCHHBIE 3HAHUA JUISI OOBSICHEHUS NPHUHIIMIIOB JCHCTBUS BAXKHEHIIUX TEXHHUYECKUX
YCTPOMCTB, peIIeHUs MPAKTUYECKUX 3a/1ad MOBCETHEBHOW XU3HM, oOecreueHuss Oe30MacHOCTH CBOCH KWU3HH, PAIMOHAIBEHOTO
MPUPOAOTIOIB30BAHUS M OXPAHBI OKPYKAIOIIEH CPEJIBL;

* hopMupoBaHrEe YOSKICHHS B 3aKOHOMEPHOW CBSI3M W MO3HABAEMOCTH SIBIICHUW MPUPOJIBI, B O0BEKTUBHOCTHA HAYYHOTO 3HAHMSI,
B BBICOKOW [IECHHOCTH HAYKH B PA3BUTHHU MaTEPHUATbHON U TyXOBHOW KYJIbTYPHI JIFOJECH;

* pa3BUTUE TEOPETHUECKOIO MBIIUICHUS HAa OCHOBE (POPMHUPOBAHMS YMEHUN yCTaHABIWBATH (PAKThl, pa3auyaTh MPUUYUHBI U
CJIEACTBUS, CTPOUTh MOJAEIH U BBIABUTATh TMUIOTE3bl, OTHICKUBATh U (DOPMYIHPOBATH JOKA3aTENbCTBA BBIJIBUHYTHIX THIOTE3,
BBIBOJIUTH U3 IKCIIEPUMEHTAIBHBIX (PAKTOB U TEOPETUUECKUX MOJIeNIed PU3HUECKUE 3aKOHBI;



* KOMMYHHMKAaTHBHBIE YMEHUS JOKJIAABIBATE O PE3yJbTAaTaX CBOErO MCCIEAOBAHUS, Y4aCTBOBATh B JUCKYCCHM, KPATKO M TOYHO
OTBEYaTh HA BOIIPOCHI, UCIIOJIB30BATH CIIPABOYHYIO JINTEPATYPY U IPYrue UCTOUHUKU UH(POPMALIUH

o o > w

JInuHOCTHBIE pe3yJIbTAThI:
(opMHUpOBaHUE TTO3HABATEIBLHBIX HHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN yUaIUXCs;

yOeXKIeHHOCTh B BO3MOXXHOCTH TIO3HAHHS MPHUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO HCIOJIB30BAaHUS IOCTHKEHUN HAYKH U
TEXHOJIOTUN ISl TadbHEHUIIEro pa3BUTHs YeIOBEUECKOro OOIIecTBa, YBaKCHHE K TBOpIAaM HAYKH M TEXHHWKH, OTHOIIEHUE K
(u3MKe KaK 3JIEMEHTY O0IIeueI0BeYeCKON KyJIbTYphL;

CaMOCTOATCJIIBHOCTD B HpI/IO6peT€HI/II/I HOBBIX 3HAHUU U MPAaKTUICCKUX yMeHI/Iﬁ,
T'OTOBHOCTD K BI)I60py JKU3HCHHOT'O IYTHU B COOTBECTCTBUU C CcOOCTBEHHBIMH HHTCPCCAMU U BO3MOKHOCTAMM
MOTHBauA O6p330BaTCHBHOﬁ ACATCIIbHOCTH IIKOJIBHUKOB HA OCHOBC JIMYHOCTHO OPUCHTHPOBAHHOTO IIOAXO0/4A,

GopMupoBaHUE IIEHHOCTHBIX OTHOUICHWH JAPYr K JAPYTry, YYWTENI0, aBTOpaM OTKPBITHH M H300peTeHUl, pe3ylbraTam
oOyJeHUsl.

MeTanpeaMeTHbIe pe3yJbTaThl:

OBJIaJICHNE HAaBbIKAMHU CaMOCTOSTEIBHOTO MPHUOOPETEHHsI HOBBIX 3HAHUM, OpraHu3aluu y4eOHO! AesTEIHHOCTH, TOCTAHOBKH
nesiel, MIAaHUPOBAHUS, CAMOKOHTPOJISI U OLUEHKH PEe3yJbTaTOB CBOEH NEATENIbHOCTH, YMEHHUSIMU NPEABUAETH BO3MOKHbBIC
pe3ybTaThl CBOUX JACUCTBUM;

MMOHUMAHHE PA3TUYUN MEXIYy HCXOAHBIMU (PaKkTaMH WM THUIIOTE3aMHU JUIS UX OOBSICHEHHS, TCOPETHUYCCKUMH MOJCISIMH M
peanbHBIMH OOBEKTaMH, OBJIAJCHUE YHHUBEPCAIBHBIMU YUYCOHBIMHU JICHCTBHUSAMH Ha IMPUMEpax THUIIOTE3 IS OOBSICHCHHS
M3BECTHBIX (PAKTOB M OSKCIIEPUMCHTAIIPHOW IPOBEPKH BBIJBHUTAeMbIX THUIIOTE3, Pa3pabOTKH TEOPETHUYCCKHX MOJICIICH
MPOLIECCOB WU SIBJICHUM;

dbopMupoBaHME YMEHHWU BOCHPHHHMATh, TepepadaTeiBaTh W MPEIBABIATH WHOOPMAIIMIO B CIOBECHOH, OOpa3HOM,
CUMBOJIMUECKON (hopMax, aHAIM3UPOBATh U TIepepadaThIBaTh MOIYICHHYIO HH(POPMAIIUIO B COOTBETCTBUH C MOCTABICHHBIMU
3aJ]la4aMH, BBIJICIATH OCHOBHOE COAEPKAHHME MPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI HA MOCTABJIEHHBIE BOIPOCHI U
n3jaraTh €ro;

HpI/IO6peTeHI/Ie OIIbITa CaMOCTOATCIBHOI'O IIOHMCKA, aHaJIM3a Hu 0T6opa I/IH(bOpMaI_[I/II/I C HCIIOJBb30BAaHHCM Pa3JIUIHBIX
HCTOYHHKOB N HOBBIX I/IHCI)OpMaI_II/IOHHBIX TEXHOJIOT U AJIA pCIICHHA ITIO3HABATCIIBHBIX 3a1a4;



5. pa3BUTHE MOHOJIOTMYECKOW W JIMAJOTMYECKOM peyd, YMEHHUS BBIpAaXKaTh CBOM MBICIM M CIOCOOHOCTH BBICIYUIMBAThH
co0eceTHMKa, TOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh MPABO APYrOro YeJIOBeKa Ha UHOE MHEHMUE;

6. OCBOEHHUE IMPHUEMOB JIEUCTBUI B HECTAHIAPTHBIX CUTYaLUSIX, OBIAaI€HUE SBPUCTUYECKUMH METOJAaMU PEIIeHUs MpoOeM;

7. (opmupoBaHue yMeHUH paboTaTh B TPYMIE C BBHIMOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJEH, MPEeACTaBIATh U OTCTAaUBAThH
CBOM B3IJISI/Ibl U YOEXKACHUS], BECTH IUCKYCCHIO.

Dusuka

BpInyCKHUK HAyYHTCH:

e coOmoaTh MpaBuia 0€30MACHOCTH U OXpaHbl TPY/ia P paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

® [IOHMMAaTh CMBICII OCHOBHBIX (DM3UYECKUX TEPMHUHOB: (PU3NYECKOE TesOo, (hU3NUEeCcKOoe sIBIeHHUE, PU3NYecKas BEJIMYMHA,
€AMHUIIBI U3MEPEHNUS,;

® pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (PU3NUYECKHX METOJOB; aHATU3UPOBATH OTHAEIbHBIC
ATanbl MPOBEICHUS UCCIICIOBAHUN U UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHU U OTIBITOB;

® CTaBUTH OIBITHI TIO UCCIIEIOBAHUIO (DU3MYECKUX SIBJICHUN MU (PU3NYECKUX CBOWCTB TN 0€3 HMCIOIB30BAHUS MPSIMBIX
M3MEPEHUIi; TIPH 3TOM (OPMYIHPOBATH MpoOIeMy/3a1ady yu4eOHOTO SKCIIEPUMEHTa; COOMpPATh YCTAHOBKY W3 MPEIJIONKEHHOTO
000pyAOBaHUS; TPOBOUTH OTBIT U (HOPMYITUPOBATH BHIBOIBI.

[Tpumeuanwne. [Tpu mpoBeneHnn uccienoBanus GU3NIECKUX SBICHUN H3MEPUTEIbHBIE TPUOOPHI UCIIONB3YIOTCS JIUIh KaK
JATIUKN U3MEpeHUsT (GU3NUECKUX BEIMYMH. 3aMiCH MOKa3aHWH MPSIMBIX U3MEPEHUN B TOM CiIydae He TpeOyeTcs.

® [IOHHUMATh POJIb HKCIIEPUMEHTA B MOJTYYCHUU HAYYHOU UH(POpMAIUY;

® [POBOAUTH MpPsIMbIE M3MEPEHUs1 (PU3NUECKUX BEIUYUH: BpEMsi, pacCTOSIHUE, Macca Teja, 00beM, Cuila, TeMIeparypa,



aTMoc(epHOE NIaBICHME, BJIAXXHOCTh BO3/lyXa, HAIPSDKEHUE, CHJIA TOKA, paJUuallMOHHBIA (OH (C MCIIOJIB30BAaHUEM IO3MMETPA);
IpU 3TOM BBIOMpATh ONTHUMAJIbHBIA CHOCOO H3MEPEHHS M HCMOJIb30BaTh MNPOCTEHIIME METOJbl OLEHKH MOrPEIIHOCTEH
U3MEpPEHUN.

[Ipumeuanue. Jlrobas yweOHass mnporpamma JODKHA OO€CIEeUMBaTh OBJIAJICHUE NPSIMBIMH H3MEPEHHMSIMU BCEX
MEPEUYUCIECHHBIX (PU3NYECKUX BEJIMYUH.

® [IPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HUCIOJIb30BAHUEM MPSMbBIX HM3MEPEHUN: MPHU ITOM
KOHCTPYUPOBAaTh YCTAHOBKY, (DMKCHUpPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3MYECKUX BEJIUYUH B BUAEC TAOIUI U
rpaduKoB, AenaTh BEIBOBI MO pe3yJIbTaTaM UCCIEeI0BAHHUS;

® IIPOBOJUTH KOCBEHHbIEC U3MEPEHUS (PU3MUECKUX BEJIMYMH: MPHU BHITIOJHEHUU U3MEPEHUI COOMpPaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, CIEAys NPEII0KECHHOW MHCTPYKIUH, BBIUUCIATh 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH ITOJYYEHHBIE PE3YJIbTATHI C
Y4ETOM 3aJaHHON TOYHOCTU U3MEPEHUN;

® AHAJIU3UPOBATH CUTYallUd IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Y3HABaTb B HUX IMPOSABICHUE H3YYCHHBIX
(¢u3nyecKux SBJICHUI WM 3aKOHOMEPHOCTEN U PUMEHSATh UMEIOIINECS 3HAHUS ISl UX OOBSICHEHNUS;

® [IOHMMAaThb NPUHLUIBI JEHCTBUS MAIIMH, NOPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUS HMX O€30MacHOro
UCIIOJIb30BaHUs B [IOBCEJHEBHON KU3HU;

® JCMOJb30BaTh IpPH BBHIIOJHEHUH YYEOHBIX 3a/ad Hay4HO-TIONMYJAPHYIO JIUTEpaTypy O (U3HUYECKUX SIBICHUSX,
CIIPaBOYHBIE MaTepHabl, pecypcsl IHTEpHET.

BBINYCKHMK NOJTYYHUT BO3MOKHOCTh HAYYHTHCH:

® 0C03HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUL, POlb PUIUKU 6 pACUUPEHUU NPEeOCMABIeHUl 00 OKpYicarowem mupe u
ee 6K1a0 8 YIyuueHue Kauecmed JCUsHU,

® UCNOBL308AMb NpUEMbl NOCMPOEHUS QU3UYECKUX Mooelel, NOUCKA U (DOPMYIUPOSKU OO0KA3AMENbCME 8blOBUHYMIbIX



2unome3 U meopemudeckux 66160008 Ha OCHOBE IMNUPUYECKU YCIMAHOBIEHHbIX (DAKMO8;

® CpPABHUBAMb MOYHOCMb UMEPEHUsl (QU3UYECKUX BelUYUH NO BeIUHUHE UX OMHOCUMENbHOU NO2PEUHOCMU HpuU
nposedeHUU NPAMbBIX UBMEPEHULL,

® CaMOCMOAMENbHO NPOBOOUMb KOCBEHHble UBMEPEeHUs. U UCCAe008aHUSl (PU3UUECKUX BEIUYUH C UCHONAb30BAHUEM
PA3UUHBIX CNOCOO08 UMepPeHUsT QU3ULeCKUX BelUYUH, 8blOUPAMb CPeOCmea UBMEePeHUs C YU4emom HeoOXO0OUMOU MOYHOCHU
usmepenuil, 000CHO8bIBAMb BbIOOP CHOCODA UMEPEeHUsl, A0eK8aAmHO20 NOCMAGIEHHOU 3a0ade, HPOBOOUMb OYEHKY
00CMOBEPHOCMU NOJYHUEHHBIX Pe3YIbMamos,

® BOCHPUHUMAMb UHDOPMAYUIO PUIULECKO20 COOEPIHCAHUSL 8 HAVHUHO-NONYIAPHOL aumepamype U cpeocmeax Maccos8ou
uHopmayuu, Kpumudecku OYeHU8amsv NOJYUEHHYIO UHDOPMAYUIO, AHATUSUPYSL ee COOepxCaHue U OaHHvle 00 UCMOYHUKE
ungopmayuu;

® cozdasamb COOCMBEHHbIE NUCbMEHHble U YCHMHble COOOUWjeHUs 0 @U3UYeCKUx s8NeHUs X HA OCHOB8e HEeCKOIbKUX
UCMOYHUKOB UHGDOPpMAYULL, CONPOBONCOANMb BbICIYNIICHUE Npe3eHmayuel, Yy4umléds 0COOeHHOCMU AyOUmopuu C8epCcmHUKOB.

MexanuuyecKkue siBJICHUS

BpInycKHMK HAy4YHUTCSI:

® pacIiO3HaBaTh MEXaHUYCCKHE SBICHUS U OOBSICHSATH Ha OCHOBE MMECIONIUXCS 3HAHWUN OCHOBHBIE CBOWCTBA WIJIM YCIIOBHUS
MPOTEKaHUsI ITUX SBJICHUN: PaBHOMEPHOE U HEPABHOMEPHOE JBMIKEHHE, PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJUHEHHOE
JBH)KEHHE, OTHOCUTEILHOCTh MEXaHUUYECKOI0 JIBHUXKEHHMS, CBOOOJHOE TMaJICHUE TEJ, PAaBHOMEPHOE JIBHXKEHHE IO OKPY>KHOCTH,
WHEPIMS, B3aUMOJCHUCTBHE TEJI, PEAaKTUBHOE JIBHKEHHUE, Tepefada JaBJCHUS TBEPJbIMU TeIaMHU, >KUJIKOCTAMH W Ta3aMu,
aTMocdepHOe JaBjieHUE, IUIaBaHUE TEJ, PaBHOBECHE TBEPABIX TEJ, UMEIOIIMX 3aKPEIJICHHYI0 OCh BpallleHUs, KojeOaTelbHOe
JBMDKEHHUE, pe30HAHC, BOJTHOBOE JBM)KEHHUE (3BYK);

® OIINChbIBATH H3YYCHHBIC CBOMCTBA TE€1 U MEXaHUUYCCKHE SABJICHUSA, HCIIOJIb3Y:A (1)I/ISI/II-ICCKI/I€ BCIIMYMUHBI. IIYTb,



NepeMeIIeHre, CKOPOCTh, YCKOpPEHHE, Mepuoj oOpalieHus, Macca Teja, IUIOTHOCTh BELIECTBA, CHjia (Cuia TSAXKECTH, CUIIa
YOPYrOCTH, CHUJIa TPEHHS), AABICHHUE, UMITYJIbC TEJIa, KHHETUYECKass SHEPrus, MOTEHUUaIbHAs SHEPrus, MeXaHuyeckas paloTa,
MexaHudeckass MomHocTh, KIIJI npu coBepiiennu paboThl ¢ UCHOAB30BAHUEM MPOCTOTO MEXaHU3Ma, CUjla TPEHUs, aMIUIUTYa,
NepuoJ M 4YacToTa KosieOaHWid, JJIMHA BOJHBI U CKOPOCTb €€ paclpoCTpaHEHUs; MPU OMHMCAHUM TPABUIBHO TPAKTOBATH
(u3MUECKHIl CMBICT HUCITONB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS M E€AUHUIIBI U3MEPEHMs, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3MUYECKYIO BEJIMYMHY C IPYTUMHU BEJIMYMHAMU, BBIUUCIATH 3HaUCHUE (PU3NYECKOI BEJIMUUHBI;

® aHAJIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKUE SIBJICHHS U MIPOLIECCHI, UCTIOb3Ys (PU3NUYECKUE 3aKOHBI: 3aKOH COXpPaHEHUs
HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLHUII CYNEPHO3ULIMU CUI (HaxoklIeHue paBHojercTByromen cuibl), I, 11 u I
3akoHbl HbIOTOHa, 3aKOH COXpaHEHMs UMITyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Npu 3TOM pa3auvaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MAaTEMAaTUYECKOE BBIPAKEHUE;

® pa3iaMyaTh OCHOBHBIE MPU3HAKU H3YUYEHHBIX (PU3NYECKUX MOJENeH: MaTephalibHas TOuYKa, WHEpLMaJbHAs CUCTeMa
OTCYETa;

® pelarh 3a7a4M, UCTONIb3Ys (PU3NUECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TITOTEHUS, MPUHIIUIT
cynepniozuiiuu cui, I, II u Il 3akonsl HeroTOHA, 3aK0H COXpaHEHUSI UMITYJIbCa, 3aK0H ['yka, 3akoH Ilackans, 3akoH Apxumena) u
(Gopmymbl, cBs3bIBaroUIMe (pU3MUEcKUe BEIMYMHBI (MyTh, CKOPOCTh, YCKOPEHME, Macca Tesa, IUIOTHOCTh BEIIecTBa, CHIIA,
JaBJIEHUE, UMIYJIbC Tejla, KUHETUYECKas HEprus, MOTeHIMaIbHas YHEPIrusi, MeXaHnueckas paboTa, MeXaHH4ecKasi MOIHOCTb,
KIIJ] mpoctoro mexanusma, Cuia TPEHUS CKOJIbXEHUS, KOd(DPUITUEHT TPEHUsI, aMIUTUTYAa, TIEPUO M 4acTOTa KoeOaHuid, ImHa
BOJIHBI M CKOPOCTb €€ PAacHpOCTPAHEHHs): HAa OCHOBE aHajau3a YCJIOBMS 3a/Jaud 3aluChiBaThb KpPAaTKOE YCJIOBHE, BBIIEIATH
(¢u3nyecknue BETMYMHBI, 3aKOHBI U (POPMYJIbI, HECOOXOAUMBIE ISl €€ PELICHHs, IPOBOAUTH PACUYEThl U OLIEHWBATh PEATbHOCTH
MOJIYYEHHOI'0 3HAYEHUS (PU3HUECKON BEJINYUHBI.

BBIHyCKHI/IK IMOJYYHUT BO3MOKHOCTD HAYYUTHCH



® UCNOIB306aMb 3HAHUSA O MEXAHUYEeCKUX SGNeHUAX 6 MNOBCEOHeBHOU MCU3Hu Oisi obecneuenus 6Oe30nacHocmu npu
obpawjenuy ¢ npudbopamu U MexXHUYeCKUMU YCMPOUCMEAMU, 0N COXPAHEHUsl 300P06bs U COONOOEHUS HOPM IKOIOSUUECKO20
nosedenus 6 oKpydcaioujell cpeoe; NPUBOOUMsb NPUMEPLL NPAKMULECKO20 UCNONb308AHUS (PUULECKUX 3HAHUL O MEeXAHUYEeCKUX
ABNEHUAX U PUBULECKUX 3AKOHAX, NPUMEPbL UCNOIb308AHUS B0300HOBIAEMbIX UCTIOYHUKO8 IHEP2UU, IKOTOSULECKUX NOCTeOCTNEUL
UCCNe008AHUSL KOCMUYECKO20 NPOCMPAHCING;

® pA3IUYAMb 2PAHUYLI NPUMEHUMOCMU (UULECKUX 3AKOHO8, NOHUMAMb Gceodwull xapakmep @OYHOAMEHMATbHbIX
3AKOHO8 (3AKOH COXPAHEeHUs MeXAHUYeCKOU OdHepeUul, 3aKOH COXPAHEHUs UMNYIbCd, 3AKOH BCEeMUPHO20 MA2OMEHUs) U
02PAHUYEHHOCHb UCNOIb308AHUSL YACMHBIX 3aKOH08 (3axkon I yka, Apxumeda u op.);

® HAXOOUMb A0eK8AMHYIO NPEOJIONHCEHHOU 3a0aye Pu3ULecKyo MoOelb, pa3peuams npooaemy KaK Ha OCHO8E UMEIOWUXCS
3HAHUL NO MEXAHUKE C UCNOIb30BAHUEM MAMEMAMUYECKO20 ANNapama, max u npu NOMowu Memooos OYeHKuU.

TenuoBble siBJIeHUSA

BbInyCKHHK HAYYHTCH:

® pacro3HaBaTh TEIUJIOBBIC SIBJICHUS M OOBSACHATh Ha 0a3e WMMEIONIUXCS 3HAHWUN OCHOBHBIC CBOWCTBA HJIM YCIIOBUS
NPOTEKaHUS 3TUX SBICHUN: Tudy3us, n3MEeHeHHEe 00beMa Tell NMPU HarpeBaHUU (OXJIaKICHUH), OONbIIAas CKUMAaEMOCTh T'a30B,
Majasi CXXUMAeMOCTh JKHJIIKOCTEH W TBEpPABIX TEJI, TEIUIOBOE pPABHOBECHE, UCHApeHWe, KOHACHCAIUs, IUIaBJICHHE,
KpUCTAJIM3AIUs, KHUIICHHE, BIIAXKHOCTh BO31yXa, pazlU4HbIe CIOCOOBI Teruionepeaayn (TerIonpOBOIHOCTh, KOHBEKITHS,
U3IIYy4EeHUE), arperaTHbIe COCTOSHUSI BEIIECTBA, IMOTJIOMICHUE JHEPTUU MpPH HUCHAPCHHH >KUJIKOCTH U BBIJCICHHE €€ MpH
KOHJICHCAITUH TIapa, 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS;

® OMNKCHIBATH M3YUYCHHBIC CBOMCTBA TEJ U TEIJIOBBIC SIBICHUS, UCTIONB3YsS (U3MUECKUE BEIMYUHBI: KOJTUYECTBO TEIIOTHI,
BHYTPCHHSISI DHEpPTrUs, TEMIIepaTypa, yIelbHas TETUIOEMKOCTh BEIECTBA, y/AENbHAs TEIUIOTAa IUIABJICHUS, yAeTbHAs TEIJoTa

napooOpa3oBaHusi, yJelbHas TEIJIOTa CropaHus TOIUIMBA, KO3(P(QUIMEHT MOJE3HOTrO JEUCTBUSL TEIUIOBOTO JIBUTATElNsl; MpHU



ONMCAHWH TPABWIBHO TPAKTOBATh (DU3MYECKUN CMBICI HCIIONB3YEMbIX BEIUYWH, WX OOO3HAYCHHS W CIAWHHIBI W3MEPCHUS,
HaxXOIUTh (OPMYJIBI, CBS3BIBAIONIME JaHHYIO (PU3HUYECKYI0 BEJIMYMHY C JPYTMMU BEITWYMHAMH, BBIYUCIISITH 3HAYCHUE
(br3uYeCKON BEJIMUNHBIL;

® aHAJIM3WPOBATh CBOWCTBAa TEJ, TEIUIOBBIC SBJICHUS W MPOIECCHI, HCIOIB3YS OCHOBHBIC TIOJOKECHUS AaTOMHO-
MOJICKYJIIPHOTO YYEHHUS O CTPOCHUH BEIIECTBA U 3aKOH COXPAaHEHUS SHEPTHH,

® pa3IMYaTh OCHOBHBIC MPU3HAKU U3YUYCHHBIX (PU3UUCCKUX MOJIEICH CTPOCHHMS Ta30B, JKUIKOCTEH M TBEP/IbIX TEIN;

® TIPUBOJUTH MPUMEPHI MPAKTUUECKOTO UCITOIH30BaAHUS (PH3NICCKUX 3HAHUN O TCIUIOBBIX SIBJICHUSX;

e pemiaTth 3aJa4d, HCIONB3YsS 3aKOH COXpPAaHEHWs OSHEPIMM B TEIUIOBBIX Ipoleccax W (OpPMYIIbI, CBS3BIBAIOIINC
(du3HUeCKre BEIMYUHBI (KOJIMYECTBO TEIIOTHI, TEMIIEpaTypa, yaeabHas TEIIIOEMKOCTh BEIICCTBA, yIeabHas TEIJIOTA TUIABIICHUS,
yIenbHasl TEIIoTa MapooOpa3oBaHUs, yIeidbHAs TEIJIOTa CrOpaHMs TOIUIMBA, KOI(DPUIIMEHT IMOJIE3HOTO IEHCTBUS TETUIOBOTO
JBUTATENsI): HA OCHOBE aHalM3a YCJIOBHS 3aJa4M 3alUCBIBATh KPAaTKOE YCJIOBHE, BBIICIATH (PU3NUYCCKHE BEIMYMHBI, 3aKOHBI U
GopMyIbl, HEOOXOAMMEBIE JIJISl €€ PEIIeHHs, TIPOBOIUTH PacUeThl U OIIEHHWBATH PEaTbHOCTh MOTYYCHHOTO 3HAYCHHS (PU3UIeCKOi
BEJIMYUHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUUTHCSI:

® UCNOBL306AMb 3HAHUSA O MENJIOBBIX AGNEHUSX 8 NOBCEOHEBHOU JHCU3HU O/ 0DecneyeHus De30NaACHOCmU NPU 0OpaueHuU ¢
npubopamu U MexHU4eCKuUMu YCmpoucmeamu, OJisk COXPAHEHUsT 300P06bs U COONOOEHUsT HOPM IKOLOSUHECKO20 NOBCOCHUs. 8
OKpyJicarowell cpede;, NPUBOOUMb NPUMEPbL IKOAOSUHECKUX NOCAeOCmeull pabomsl Ogueamenell GHYMpPeHHe20 C2OPAHUs,
MEeNI08bIX U 2UOPOIIEKMPOCAHYULL

® pazIuUYaAmMy CpPaHUuYbl NPUMEHUMOCMU @U3UYECKUX 3aKOHO8, NOHUMAMb ceoOwull xapakmep @QYHOAMEHMANbHbIX
QuzuLecKux 3aKoH08 (3aKOH COXPAHeHUsl IHePeUU 8 MENJIO8bIX NPOYECccax) U 02PaHUde HHOCHb UCHOIb308AHUS YACMHbBIX 3AKOHO8;

® HaAxX00UmMb A0EeK8AMHYI0 NPEONOHCEHHOU 3a0aue PUu3UUecKyo MOOeb, pazpeuams npooaemy KaKk Ha 0CHO8e UMEWUXCS



3HAHUL O MENN0BbIX SGNIEHUSAX C UCNOIb308AHUEM MAMEMAMULECK020 Annapama, maxk u npu noMowu Memooo8 OYyeHKU.

JJleKTPUYeCKHEe U MATHUTHBIE SIBJICHUS

BpInyCKHUK HAyYHTCH:

® paCIiO3HABaTh AJIEKTPOMArHUTHBHIE SIBIICHUS U OOBSICHATH Ha OCHOBE HMEIOIIMXCS 3HAHWUA OCHOBHBIE CBOWMCTBA WJIU
YCJIOBUS MPOTEKAHUS ATUX SIBJICHUW: JJIEKTPU3ALMSA TEJ, B3aMMOJICMCTBHUE 3apsOB, AJIEKTPUUYECKHII TOK U €ro JACHCTBUS
(TeruioBoe, XMMUYECKOe, MarHUTHOE), B3aUMOJICHCTBHE MArHUTOB, AJIEKTPOMArHUTHAsI UHAYKIMS, TIEUCTBUE MArHUTHOTO OIS
Ha MPOBOJHUK C TOKOM M Ha JABWKYLIYIOCS 3apsDKEHHYIO YacCTHUILy, AECUCTBUE DJIEKTPUUECKOTO TMOJS Ha 3apsKEHHYH YacTHILY,
3JIEKTPOMArHUTHBIC BOJIHBI, MPSIMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAKECHUE U MPEIOMIICHUE CBETA, JUCIIEPCHS CBETA.

® COCTaBJATH CXEMBbI AJIEKTPUUYECKUX IIEMEeW C MOCIEA0BATEIbHBIM U MAPAJICIbHBIM COCIUHEHUEM DJIEMEHTOB, pa3ianyas
yCJIOBHBIE 0003HAYECHHS JIEMEHTOB JJICKTPUUCCKHUX Ienel (MCTOYHUK TOKa, KU, PE3UCTOP, PEOCTaT, JIaMIIOUKa, aMIIEpMETP,
BOJILTMETD).

® HCIOJB30BaTh ONTHYECKHUE CXEMBI JIJIsl IOCTPOCHUS M300paKEHUH B TUIOCKOM 3epKajie M cOOMparoIieit JInH3e.

® OINMCHIBAaTh M3YYCHHBIC CBOMCTBA TEI U DJICKTPOMATHUTHBIC SBJICHHUS, WCIONIB3YSd (PU3MUECKHUE BEIWYHHBI:
BJICKTPUYECKUN 3aps]i, CHJIA TOKA, BJECKTPUUECKOE HAMNPSKEHUE, IJIEKTPUUYECKOE COMPOTUBIICHHE, YICIBHOE COMPOTHUBIICHUE
BEIECTBA, padOTa SJIEKTPUYECKOTO TMOJs, MOIIHOCTh TOKa, (POKYCHOE pPACCTOSHME M ONTHYECKas CHJia JHUH3bI, CKOPOCTh
AJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M 9acTOTa CBETA; IPU ONMHUCAHUU BEPHO TPAKTOBATh (PU3HMUECCKUNM CMBICI HUCITOIb3YEMbBIX
BEJIMYHMH, WX O00O03HAYCHUS W CJAWHMIIBI U3MEPEHUsS; HAXOAUTh (OPMYIbI, CBSI3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEIMYHUHY C
IPYTUMH BEIIMYUHAMU.

® aHAJIM3WPOBATh CBOWCTBA TEJN, AJIEKTPOMATHUTHBIC SIBIICHWUS W TPOIECCHI, MCTONB3Yys (M3MUECKHE 3aKOHBI: 3aKOH
COXpaHEHUs DJICKTPUYECKOro 3apsiaa, 3akoH Owma s ydacTka uenu, 3akoH JDxoyisi-JIeHna, 3akoH MNpSAMOJIMHEHHOTO

pacrpoCTpaHEHUsI CBETA, 3aKOH OTPAXKEHHSI CBETA, 3aKOH MPEJIOMJICHUS CBETA; MPHU 3TOM Pa3IN4aTh CIOBECHYIO (OPMYIUPOBKY



3aKOHA M €T0 MaTeMaTHYECKOE BBIPAKCHUE.

® TIPUBOJUTH MPUMEPHI MPAKTUUECKOTO UCIIOIH30BAHUS (PU3NICCKUX 3HAHUU O DJICKTPOMArHUTHBIX SIBJICHUSIX

® pemiath 3aJaud, UCTMONIB3ys (u3nyeckue 3akoHBI (3akoH Oma mis ydacTka menw, 3akoH JDkoyns-Jlenma, 3akoH
MPSMOJIMHEWHOTO PACTIPOCTPAHCHMS CBETA, 3aKOH OTPaKEHHUS CBETA, 3aKOH MPEIOMJICHHS CBETa) U (hOPMYJIbI, CBS3LIBAIOIINE
¢u3HUecKre BEIMYMUHBI (CHJIA TOKA, AJICKTPHUECKOE HAIPSKEHUE, DJICKTPUUECKOE CONMPOTUBIICHUE, YIEIbHOE CONPOTHBIICHHE
BEIIECTBA, pabdOTa AJICKTPUUECKOrO IOJS, MOIIHOCTh TOKa, (POKYCHOE pPACCTOSHHE M ONTHYECKas CHiIa JMH3bI, CKOPOCThH
AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBeTa, (OPMYJBI pacyeTa JJICKTPUYSCKOTO COMPOTUBICHUS TIPH
MOCJICIOBATCIBHOM M TapaUIeIbHOM COCAMHCHHM TPOBOJAHHKOB): Ha OCHOBE aHajW3a YCJIOBHS 3aJayd 3alKChIBAaTh KPATKOE
yCIIOBUE, BBIACIATH (PU3NYCCKHUE BEIWYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOJIUMBIC JUISI €€ PEIICHUS, MPOBOJHWTH PaCyCThl U
OIICHMBATh PEATLHOCTH MOJYUYCHHOTO 3HAUCHUS (PU3NYCCKON BEITUUHHEI.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCS

® UCNONL3068AMb 3HAHUSL 00 IJIEKMPOMASHUNMHBIX AGIEHUSX 8 NOBCEOHEeBHOU JHCU3HU 011 0becneyenuss 6e30NacHoCmu npu
obpaweHuy ¢ npubopamu U MexHUHeCKUMU YCmpoucmeamu, OJisi COXPAHEHUs. 300P06bs U COOMOOEHUS. HOPM IKOJIOSUHECKO20
noseoeHust 8 OKpydicalowell cpeoe, NPUsoOUNb NPUMEPbL GIUSHUSL DJIEKMPOMASHUMHBIX U3TYYEHUL HA HCUBLLE OPSAHUZMbL,

® paziuuamv 2panuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6ceobuull xapakmep GyHOAMEeHmalbHbIX
3AKOHO8 (3AKOH COXPAHEHUs IJIeKMPUUecKo2o 3apsaoa) U 02PAHUYeHHOCMb UCNOAb308AHUS YACMHBIX 3aKoH08 (3akon Oma O
yuacmka yenu, 3axou Joicoyns-Jlenya u op.);

® UCNONBL308AMb NpUEMbl NOCMPOEHU U3ULeCKUX Mooenell, NOUCKA U (YOPMYTUPOBKU OOKA3AMENbCNE BblOBUHYMbIX
aunomes U meopemuyeckux 8bl80008 Ha OCHOBE IMNUPULECKU YCINAHOBIEHHbIX (DaKmos,

® HaAX00UMb A0EeKB8AMHYI0 NPEONOHCEHHOU 3a0aue PUu3UUecKyo MOOeb, pazpeuams npooaemy KaKk Ha 0CHO8e UMEWUXCS

3HAHULL 00 INNEKMPOMACHUNIHBIX ABJNEHUAX C UCNOJb306AHUEM MamemMamudeckKkoco annapama, makxk u npu nomouu Memoooes



OUYEHKU.

KBanToBbI€ sIBJIEeHHUA

BpInyCKHUK HAyYHTCH:

® pacrio3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE WMEIOIIMXCS 3HAHWH OCHOBHBIE CBOMCTBA WJIM YCIIOBHS
MPOTEKAHUS JTHX SBJICHUN: C€CTCCTBEHHAs W HCKYCCTBEHHAs pPaJHOAKTHBHOCTh, O-, - W Y-H3JIyYCHHs, BO3SHHUKHOBCHHUE
JUHEHYATOTO CIIEKTPa U3ITYUYCHHSI aTOMA;

® ONKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHUS, WUCIOJIB3Ys (DM3UYCCKUE BEIIMUMHBI: MAacCOBOE YHCIIO, 3apsI0BOE UYHUCIIO,
NIEPHOJ TIOJTypaciajia, SHeprusi (OTOHOB; MPHU OIMKMCAHWH MPABHIILHO TPAKTOBATh (DM3UUYCCKUN CMBICIT MCIOIb3YEMbIX BEIIMYUH,
UX O00O03HAUCHUS W EAUHUIBI M3MEPCHHS; HAXOJWUTHh (DOPMYJIbI, CBS3bIBAIONIME AAaHHYIO (PU3WYECKYIO BEIWYUHY C APYTHMH
BEJTMYMHAMH, BBIUUCIIATH 3HaUCHUE (PU3HMUECKON BEITUYUHBI;

® AHAJIM3UPOBATH KBAHTOBBIC SBJICHUS, UCIIONB3Ys (PU3UUECKHUE 3aKOHBI M TTOCTYJIATHI: 3aKOH COXPAHEHUS YHEPTHH, 3aKOH
COXpaHEHHMs IJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUs] MacCOBOT'O YHCIIa, 3aKOHOMEPHOCTH W3JIYYCHUS M TOTJIOIICHUS CBETa
aTOMOM, TIPH 3TOM Pa3JInyaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M €r0 MAaTEMaTHUYECKOE BBIPAKECHHUE,

® pasIUyaTh OCHOBHBIC NMPU3HAKM IUIAHETAPHOM MOJICNIM aTOMa, HYKJIOHHOM MOJICIM aTOMHOTO S/pa;

® IPUBOJIUTH IPUMEPHI MPOSBICHHUS B IPHUPOJEC U IMPAKTHICCKOTO HCIIOIB30BAHUS PATUOAKTUBHOCTH, SACPHBIX U
TEPMOSJICPHBIX PEAKINi, CIEKTPAIbHOTO aHAIN3a.

BbINyCKHMK MOJYYHUT BO3MOKHOCTh HAYUYHTHCA:

® UCNONBL308AMb NOLYUEHHble 3HAHUSL 6 MNOBCEOHESHOU JICU3HU Npu obpawenuu ¢ npubopamu u MmexHu4ecKuMu
YCmpoucmeamu (Cuemuux UOHUSUPYIOWUX Yacmuy, 003umemp), 0 COXPAHEHUs 300P08bsl U COONIOOEHUSI HOPM IKOJIOSUHECKO20
NnoBeOeHUs 8 OKpYHCaroujell cpeoe;

® COOMHOCUNb SHEP2UIO CBA3U ANMOMHbBIX ﬂdep c aed)eKWZOM Mmacenl,



® 1puUBOOUMb NPUMEPLL BAUAHUSL PAOUOAKMUBHLIX U3NIYUEHUN HA JHCUBbIE OP2aAHU3IMbL, NOHUMAMb NPUHYUN Oelticmeusl
003UMempa U pasiuyams yCio8us €20 UCNOIb308AHUSL,

® NOHUMAmb IKOJ02UYeCKUe NPodIeMbl, BO3HUKAIOUWUE NPU UCNONb308AHUU AMOMHBIX INEKMPOCMAHYUL, U NYMU peuleHus
9MuUX npooaem, nepcneKmussbl UCNOIb308AHUS YAPABIAEMO20 MEPMOSAOEPHO20 CUHMESA.

JIEeMEHTbI ACTPOHOMHH

BpInyCKHUK HAyYHTCH:

e yKa3pIBaTh Ha3BaHUs iaHeT COJIHEYHON CHCTEMBI; pa3inyaTh OCHOBHBIC NMPU3HAKUA CYTOYHOT'O BPAICHHUS 3BE3JIHOTO
HeOa, nBwkeHus JIynbl, CoHIIA U IJITAHET OTHOCUTEIBHO 3BE3I;

® [TOHUMATh PA3THUNS MEKY TSITUOIICHTPUICCKON U TEOIEHTPHUECKOW CHCTEMaMH MHPA;

BbInyCKHMK MOJTYYHUT BO3MOKHOCTh HAYUHTHCH:

® YKa3blamb 0Owue COUCMBA U OMIAUYUS NIAHEm 3eMHOU 2pynnvl U nianem-cueanmos;, manvix men CoaHeuHOl
cucmemvl U OOALWUX NIAHEM, NOJIL30BAMbCS KAPMOUL 36€30H020 Heba npu HAOII00eHUsAX 36e30H020 Heba,

® pasIuuamv OCHOBHbIE XAPAKMEPUCUKU 36e30 (pasmep, yeem, memnepamypa) COOMHOCUMb YBem 38€30bl C ee
memnepamypotu;

® pasziaudaniv cunomesvl O npoucxoofcdeHuu Conneunoti cucmemoi.



OcHOBHOe cofepxkaHue y4eOHOr0 mpeaMeTa
7 kaacce
BBenenune (4 4)
dusnka — Hayka o npupojse. Pusznueckue sipneHus. Ouzudeckue cBorcTBa Ten. Habmoaenue u onucanue (PpuanyuecKkux
sapieHud. Ou3ndeckue BeIWYUHbI. M3MepeHus pu3nuecKux BEJIWYWH: JJIMHBI, BpeMEeHH, TeMiepatrypbl. Ousnyueckue nmpudOopsI.
MexnayHapoHasi cucteMa eAMHUL. TOYHOCTh U HOTPEIIHOCTh U3MEpeHU. PU3HUKA U TEXHUKA.
Jlemoncmpayuu:

HpI/IMepBI MCXAaHNYCCKUX, TCIIJIOBBIX, JICKTPUUCCKNUX, MAI'HUTHBIX U CBCTOBBLIX siBieHU. Ou3nyecKue HpI/I60pBI.

DponmanvHsie 1a00pamopHvle pabomoi:
1. Omnpenenenue 1EHBI JEIEHUS MIKATbl U3MEPUTEIHHOTO TIPUOOpA.

IlepBoHayabHBIE CBEIEHUS 0 CTPOEHNH BemlecTBa (54)
Crpoenue BemiecTBa. OMBITHI, TOKA3bIBAIOIINE AaTOMHOE CTPOCHHE BEIIECTBA. TEII0BOE IBIKCHUE aTOMOB I MOJIEKYI.
Bbpoynosckoe nBmwxkenue. uddys3us B razax, )KUJIKOCTIX U TBEPABIX TenaxX. B3anmoieiicTBrue yacTuIl BelIeCTBa. ArperaTHbie

COCTOAHUA BCIICCTBA. MOI[GJ'II/I CTpOCHUS TBECPABIX TCII, }KI/I,Z[KOCTeﬁ 1 ra3oB. O0OBICHEHNE CBOMCTB ra3os, )KI/II[KOCTGﬁ " TBCPAbIX
TCJI Ha OCHOBC MOHGKYJI}IpHO-KI/IHGTI/IIIGCKOﬁ TCOpHM.

dponmanvHsie 1a60pamMopHvle pabombi:
Ornpenenenue pa3MepoB MaJIbIX TeJl

B3anmopeiictBue Tea (22 4)

Mexanunyeckoe aABWkeHUE. Omuocumenvrocms osudcenus. Cucmema omcyema. Tpaexropuda. Ilyts. Ilpsimonuneiinoe
paBHOMepHOE JBIKeHHe. CKOpOCTh pPaBHOMEPHOTO MpsSMOJHHEHHOro aBwxeHus. HepaBHomepHoe nBrkeHue. ['paduku
3aBUCUMOCTH IIYTH U MOAYJISI CKOPOCTH OT BpeMeHM nBuxkeHus. Muepuns. MHepTHOCTh Ten. B3aumopericteue ten. Macca tena.
N3mepenue maccesl Tena. [Inotnocts BemectBa. Cuna. Cuna Tsoxectu. Cuna ynpyroctu. 3akoH ['yka. Bec tema. CBsizp Mexnay
CWJION TsbKecTH U Maccod Tena. Cuia TskecTu Ha Apyrux rmiuaHerax. Jlunamomerp. CroxkeHue ABYX CUJI, HAIPaBJICHHBIX IO

onHoM npsimoii. PaBHoaelicTBytomas a8yx cui. Cuna tpenus. @uszndeckas npupoaa HeOecHbIX Tea COHEYHON CUCTEMBI.
Jlemoncmpayuu:

PaBHOMEpHOE IPSAMOJIMHENHOE IBUKEHHUE.

SBnenue nHepUUM.

B3anmoperictBue Tel.

3aBUCHUMOCTb CHJIBI YIPYTOCTH OT JIepOpMAaIiU IPY>KUHBI.
Cnoxenue cui.

Cuna Tpenus.



@ponmanvhsie 1abopamopHvle pabombi:

3. 3mepeHune macchl Tella Ha PhIYaKHBIX BECAX.

4. N3mepenue oobema Tena.

5. 3mepenue II0THOCTU TBEPAOIO Tea.

6. 'pagynpoBanue npy>XKUHbBI U U3MEPEHUE CHIIbI TUHAMOMETPOM.

7. VI3mepeHue Cuibl TPEHUS C IIOMOLIBIO TUHAMOMETpA.

JlaBJjieHUe TBEPABIX TeJl, *KUAKOCTEH 1 ra3oB (21 4)

JlaBnenue. [laBnenue tBepabix Tei. [laBnenue raza. OObsICHEHHE JTaBJICHUS ra3a Ha OCHOBE MOJIEKYJSIPHO-KMHETUYECKUX
npeactaBieHuid. Ilepenaua naBnenust razamu U kuakocTsMu. 3akoH [lackams. CooOmaromuecss cocynbl. ATmocdepHoe
naeneHue. Meroasl u3MepeHus atMmochepHoro gaBieHus. bapomerp, manomerp. [lopimiHeBON IKHAKOCTHBIM Hacoc.
I'mapaBnuueckue MamnHbl. 3aKOH ApxuMena. Y cloBHe IuIaBaHus Tell. Bo3ayxonnaBanue.

Jlemoncmpayuu.

3aBUCUMOCTH JIaBJICHUS TBEPJOTO TEJIa HA ONMOPY OT ACHCTBYIOLIECH CUIIBI U TUIOIIAAN OTIOPHI.

O6HapyxeHue aTMOC(HEpPHOTO JIaBJICHHUS.

N3mepenne atMochepHOro AaBiieHUs 0apOMETPOM-aHEPOUIOM.

3akoH [Tackans.

['mppasauueckuit mpecc.

DponmanvHsie 1a00pamopHvle pabomoi:
8. OnpenenieHre BBITAIIKUBAIOIICH CUIIBI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B KUJKOCTH TEJO.
9. BrisicHeHue yclioBUS MJIaBaHUS TeJa B KHUIKOCTH.
Pa6ora u momHoCTh. JHeprus (14 1)

Mexanndeckast padota. MomHocTbs. [IpocTeie MexaHu3Mbl. MOMEHT CHIIBI. Y CITOBUSI paBHOBECHS pbiuara. LIeHTp TsxecTn
tena. Buasl paBHoBecus. KoaddunueHnt monesHoro nevicteus. JHeprusi. Kunetnueckas saeprusi. [loTeHnnansHas sHeprus
B3aMMOJICHCTBYIOMINX TeJl. 3AaKOH COXpAaHEHUsI MEXaHUUeCKO# aHeprun. [IpeBpanienue sHepruu.

Jlemoncmpayuu.

IIpocTteie Mmexanu3Mmebl. Peruar. biiok. HakiioHHast mi1oCKOCTb.
@poumanvhwie 1ab6OpamopHvie pabomawi.

10. BeisicHeHue yc1oBHS paBHOBECHS pbIyara.

11. Onpenenenue KIIJI npu noabeMe Tena mo HaKJIOHHOM MJIIOCKOCTH.

IToBTOpenue (4 4)
8 KJracc
1. TEIIVIOBBIE ABJEHUA (23 v)



TemnoBoe nBuxkenue. TernoBoe paBHOBecue. Temmnepatypa. Buytpennsis sueprusi. Pabota u Teronepenayva.
TennonpoBogHocTs. KonBekuus. M3myyenne. KonmnuecTBo TEIIOThL. Y 1€NIbHAS TEIUIOEMKOCTh. Pacuer KoyimuecTBa TEIIOTHI ITPU
TEII000MeHe. 3aKOH COXPAHEHUs U MPEBPAILIECHUS SHEPTUHU B MEXaHUYECKHUX U TEIUIOBBIX MPOLECCaX.

[InaBieHne u OTBEpIEBaHNE KPUCTAIUIMUECKUX TEN. Y IeJIbHAS TEIUI0Ta IiaBieHus. Mcnapenne u konaeHcaunn. Kumnenue.
BnaxHocts Bo3ayxa. Y nenpHas TEIioTa napoodpasoBaHus U KoHAeHcauu. OObICHEHHE U3MEHEHUS arperaTHOr0 COCTOSTHUS
BEILIECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKHUX MTPEACTABICHNM. 3aKOH COXPAHEHHS YHEPTHH B TEIIOBBIX MTPOLECCAX.
[IpeoGpa3zoBaHue sHEPrUM B TEIJIOBBIX MalIuHax. JlBurarenb BHyTpeHHero cropanus. [laposas typouna. KIIJ[ TerioBoro
JBUTATENsA. DKOJIOTMYECKHe MPoOIeMbl UCIIOJIb30BaHUS TETUIOBBIX MAIIIUH.

DpoHTAIBbHBIE JIA00PATOPHBbIE PadOTHI
1. CpaBHEHHE KOJMYECTB TEIJIOTHI IPU CMEIIMBAHUYU BOJIbI Pa3HON TEMIEPATYPHI.
2. H3mepeHue yaernbHOM TETIIOEMKOCTH TBEPIOrO TEA.
3. H3mepeHue BiIaxHOCTH BO3/1yXa.

2. JJIEKTPUYECKHUE SABJIEHUSA (29 1)

Onextpusanus Ten. J[Ba poaa snekTpudeckux 3apsaoB. BzaumopeiictBue 3apskeHHbIX Ted. [[pOBOIHUKY, TUATIEKTPUKH U
NOJYIPOBOAHUKU. DIEKTPUUYECKOE T0JIe. 3aKOH COXPAHEHHUS dJIEKTPUUECKOT0 3apsia. J(emuMocTh 3JIeKTpUYeCcKOro 3apsia.
OnextpoH. CTpoeHue aToMa. DIEKTPUUYECKHUM TOK. [[eficTBrE AIeKTpHUUecKoro moJjs Ha 3JIeKTpUudYecKue 3apsabl. MictouHnku
TOKa. DiekTpuueckas nenb. Cuiia Toka. JIEeKTpUYecKoe HanpsiKEeHUE. DIIEKTPUUECKOEe cOpoTuBieHue. 3akoH OMa 11 yyacTka
nenu. [locnegoBaTenbHoOe U MapayieIbHOE COSAMHEHNE MPOBOHUKOB. PaboTa M MOITHOCTD 3JIEKTPUIECKOTO TOKA. 3aKOH
Jlxoyns—IJlenna. Konnencarop. [lpaBuna 6e3o0macHOCTH Mpu padboTe ¢ IESKTPONIPHOOpaMHu.

DpoHTANBHBIE JTa00paTOPHBbIE PA0OTHI

4. COopKa dIEKTPUIECKON e U U3MEPEHHUE CHIIBI TOKA B €€ Pa3IMYHbIX yd9acTKax.
N3Mmepenne HanpsKEHNs Ha pa3iInyHbIX YU4aCTKaX JIEKTPUUECKON LIETH.
PerynupoBanue cuiibl TOKa peoCTaTOM.
N3mepenne conmpoTUBIIEHUS NPOBOJHUKA ITPU MIOMOIIHA aMIIEPMETPa U BOJIBTMETPA.
N3mepenne MOITHOCTH U pabOTHI TOKA B AJIEKTPUUECKOI JIamIIe.

© N o u

3. 2JJIEKTPOMATI'HUTHBIE ABJEHUA (S 1)



OnbiT OpcTena. MarautHoe nojie. MarHuTHOE MoJie NpsIMOro Toka. MarHuTHOE MoJjie KaTylKa ¢ TOKOM. [locTostHHbIe
MAarHuThl. MarHuTHOE MOJI€ MOCTOSIHHBIX MArHUTOB. MaruuTHoe noje 3emiin. Bzaumoneiicterue MmaruutoB. JlelicTBue
MAarHUTHOTO TMOJIA Ha TPOBOJHUK C TOKOM. DJIEKTPUUECKUN IBUTATETb.

DpoHTANBbHBIE JIA00PATOPHBbIE PA0OTHI

9. COopka 3JeKTpOMarHuTa U UCTIbITAHUE €T0 JEHUCTBUS.

10. 3yueHue 35eKTpUYecKoro JBUraTessi HOCTOSHHOTO TOKa (Ha MOJENH).
4. CBETOBBIE SAIBJIEHUSA (10 u)

Uctounnku cBeta. [IpsiMonuHeiiHOe pacnpocTpaHeHre cBeTa. Bunnmoe nemxkenue cBetwil. Ompadicenue ceema. 3aKOH
oTpaxkeHus cBeta. [Lnockoe 3epxkano. llpenomiienue ceeta. 3akoH npenomiieHus cBeta. JInn3bl. DoKycHOE pacCTOSTHUE JTMH3BI.
Onrtrueckas cuia auH3bl. 300paxenus, naBaeMble TUH30M. [11a3 kak onTudeckas cuctema. Onrudeckue mpuoopsI.
DpoHTANBbHBIE JIA00PATOPHBbIE PadOTHI

11. Tlonydenue n300pakeHU MPU TTOMOIIH JIMH3HI.

HNTorosasi koHTpoabHas padora (1 4.)

9 kJacc
Copnepxanne oOyueHUs NPENCTaBIECHO B Mporpamme pasaeiamu «MexaHudeckue sBIeHHS» («3aKOHbI B3aUMOJCUCTBHS U
JIBUKEHUS Te», MexaHuyeckue KoJeOaHus M BOJHBL. 3BYK»), «IJEKTPOMATHUTHBIE SBICHUS» («DJIEKTPOMATHUTHOE TOJIEY),
«KBanToBbie sBieHUs» («CTpoeHHE aToMa W aTOMHOrO sApa»), «JIEMEHTbl acTpoHOMUN» («CTPOEHHE H 3BOIIOLMS
BcenenHoit»)
MEXAHUYECKHUE ABJEHUSA
3aKoHbI B3aUMOAeHCTBUS U ABMKeHHsI Tea (23 u + 11 v)

Marepuanshiass Touka. Cucrema orcyera. Ilepememenue. CKOpOCTh MNPSMOJUHEMHOTO PABHOMEPHOIO  JBUKECHHS.
[IpsimonuHeliHOE PaBHOYCKOPEHHOE [BIDKEHWE: MTHOBEHHAs CKOPOCTh, YCKOpeHHUe, mepemerneHue. ['paduku 3aBUCHUMOCTH
KMHEMAaTUYECKUX BEJIUYMH OT BPEMEHHU IPU PABHOMEPHOM M PABHOYCKOPEHHOM JBUKEHUH. OTHOCUTEIBHOCTh MEXaHUUECKOTO
JNBH)KEHUA. ['eolleHTpuUecKas W TENHOLIEHTpUYECKasi cuctemMbl Mupa. MHepuuanpHas cucteMa orcuera. [lepBbwlii, BTOpON u
Tpetuil 3akoHbl HbioToHa. CBoOoaHoe majaenue. HeBecomocTh. 3aKOH BCEMUPHOIO TATOTEHUS. VICKycCTBEHHBIE CIYTHUKH
3emun. mnynbe. 3aK0H cOXpaHEeHHs UMITYJIbca. PeakTUBHOE ABUKEHUE.

JlaGopaTopHbIe padOTHI

JIaboparopnas pabota Nel «VccnenoBanue paBHOYCKOPEHHOTO JBUKEHUS 0€3 HA4allbHOM CKOPOCTH»
JIaboparopnas padbota No2 «3Mepenne yCKopeHUs: CBOOOHOTO MaJCHUSD)



Mexannuyeckue Kojie0aHus U BOJHbI. 3BYK (12 4 + 4 4)

Konebarenrnoe aBmxkenue. Konebanusi rpyza Ha mpyxune. CBoOonnble koneOanus. KonebarenbHas cuctema. MasiTHUK.
AmiuiuTyna, nepuoj, yactora konebanuid. 'apmonunueckue konedanus. [IpeBpaiienrne s3Hepruu npu KoiaedaTeabHOM JBUKEHUU.
3aryxatomue konebanus. BoinyxeHHble konebanus. Pezonanc. Pacnpoctpanenue konebanuii B ynpyrux cpenax. [lonepeunsie
U TIPOJONIbHBIC BOJHBL. JlmnHA BOJHBI. CBSI3b JJMHBI BOJHBI CO CKOPOCTBIO €€ PacHpOCTpaHEHHs] W MEPUOIOM (4acTOTOM).
3ByKoBbIe BOTHBI. CKOpOCTh 3ByKa. BricoTa, TeMOp 1 IPOMKOCTh 3ByKa. 9X0. 3BYKOBOM pe3oHaHc. UHTepdepeHius 3ByKa.

JlabopaTopHbIe Pa0OTHI

Jlaboparopnast padota Ne3 «H ccrnenoBanue 3aBUCHUMOCTH TE€pUOJa W YaCTOThI CBOOOJHBIX KOJI€OAHUN MasTHUKA OT
JUTMHBI €70 HUTH

QJIEKTPOMAT'HUTHBIE ABJIEHUSA
duexkTpoMaruutHoe noJie (16 1 + 10 v)

OnHOpoHOE M HEOIHOPOJHOE MAarHUTHOE mnose. HampaBieHue TOoka W HaIpaBlIEHHE JIMHUM ero mMarHuTHoro noss. IIpaBuio
OypaBumnka. O6HapykeHre MarHuTHOro nojsi. [lpaBuno neBoit pyku. UHayKIMs MarHUTHOTO 1oJisl. MarHUTHBIN MOTOK. OTIBITHI
@apazness. DnexkTpoMarHuTHas WHAyKuus. HanpaBnenue wHAYKIMOHHOTO TOKa. IIpaBuno Jlenma. fIBneHne caMOWMHIYKIIHH.
Ilepemennniii Tok. ['eHepaTop mnepemeHHoro Toka. I[IpeoOpa3zoBaHus SHEPruuM B IJIEKTpOTeHeparopax. TpaHchopmaTop.
[lepenaya »3JIEKTPUYECKOW BSHEPrUU HA PACCTOSIHUE. OJNEKTPOMArHUTHOE II0Jie. DJEKTPOMarHUTHbIE BOJIHBL. (CKOpPOCTh
pacipoCTpaHeHHs SJIEKTPOMArHUTHBIX BOJIH. BiHsiHUE 3JIEKTPOMArHUTHBIX M3TyYE€HUN Ha KUBbIE opraHnu3mbl. KonebaTenbHbIi
KOHTYp. [lomyuenue »rneKTpoMarHUTHBIX KojeOanuil. [IpuHIMOBI paavocBs3u W TeneBuaeHUs. HHtepdepeHus cBeTa.
DOnekTpoMarHutHas npupona cBera. llpenomnenue cBera. Ilokazarens npenominenus. [ucnepcuss csera. llBera Ten.
Cnektporpad u crmekTpockorn. Tumbel ONTHYECKUX CHeKTpoB. CrekTpanbHbIM aHamu3. llormomieHue M MCIycKaHUE CBeTa
aroMamu. [IponcxoxaeHne JIMHENYATHIX CIIEKTPOB.

JlaGopaTopHbie pabOTHI

Jlabopatopnas padota Ne4 «3yueHne sBICHUS SICKTPOMATHUTHON HHTYKITHI)
JlaGoparopnas pabora Ne5 «HabiroaeHue CIIONIHOTO ¥ JIMHEHYATBIX CIIEKTPOB MCITYCKAHMS

KBAHTOBBIE SABJIEHUSA

Crtpoenne atoma 1 aToMHOro siipa (11 u + 8 4)



PannoakTUBHOCTh KaK CBUJIETEILCTBO CJIOKHOTO CTPOEHUs aTOMOB. Anbda-, 6eTa- u ramma-usnydenus. Onwitel Pezepdopra.
Anepuas moxaens atoma. PaamoakThBHBIE NpeBpalleHHs aTOMHBIX sijiep. CoxpaHeHHE 3aps0BOr0O M MAacCOBOTO YHUCEN MpHU
SICPHBIX peakiusax. MeToasl HaOIIOJICHUSI U PETUCTpalliy 4acTull B siaepHOil gusuke. [[poToHHO-HEHTpOHHAs MOJENb sSApa.
du3nyeckuil CMBICI 3apsiI0BOro U MaccoBoro uucell. M3oronsl. [IpaBuno cMmemenus 11 anbda- u 6eta-pacnaga. JHEprus CBs3u
yactull B sanape. [lenenue sanep ypana. llemnas peakius. SAnepHas sHepreTuka. IDKOJIOTHUUYECKHE MPOOIeMbl pabOThl aTOMHBIX
anekTpoctanuuii. Ilepuon mosypacnama. 3akoH paguOaKTUBHOrO pacrnaja. BiusHue pagnoakTHBHBIX W3JYYEHHU Ha >KUBbBIC
opranusmsl. TepmosiiepHas peakuus.

JlabopaTopHbIe Pa0OTHI

JIaGoparopnas padota Ne6 «M3mepeHne ecTeCTBEHHOr0 paJualioOHHOro OHA I03UMETPOM

JlaGopatopnas padota No7 «M3yueHue nenenus siapa atoma ypaHa no gororpaduu TpPEeKOB»

JIaGoparopnas padota Ne§ «OreHka neproja nojrypacrajga HaxoAsSIIMXcs B BO3AyXe MPOAYKTOB paciajia raza pajoHa
JIaGopatopnas padota Ne9 « U3yueHnune TpekoB 3apsyKEHHBIX YaCTHI] IO TOTOBBIM (hoTorpadusim»

QJIEMEHTBI ACTPOHOMMU

Crtpoenue u 3Bosonus Beenennoii (5 u + 2 v)

CocraB, ctpoenne u mnpoucxoxjaeHue ComHeuHoll cucrtembl. [lnanetst m Manbeie Tena CosHeduHoW cuctembl. CtpoeHue,
uznydeHue u sBontounst ConHua u 38e34. CTpoeHue U 3BooLUs BeeneHHO.



Temarnyeckui mjiaH

7 ki1acc Pusuka

No HaunmMenoBaHue oTAEnbHBIX Pa3AeaoB, TEM KonnuecTBo yacos
/I

1. | Benenue 4

2. | CtpoeHue BeliecTBa 5

3. BzanmoericTBue Teia 22

4. | JlaBneHue TBEPABIX TEN, KUIAKOCTEN U ra3oB 21

5. | PaGoTa u MoutHOCTh. DHEprus . 14

6. [ToBTOpEHUKE 4

Uroro 70




8 kiaacc duszuka

No HaunmMenoBaHue OoTAEbHBIX Pa3AeaoB, TEM KonnuecTBo yacos
n/m

1. TenoBbie sBICHUS 23

2. DNeKTpUUeCcKue SBJICHUS 29

3. DJEeKTPOMAarHUTHBIC SIBICHUS 5

4, CBeTOBBIE SIBJICHUS 10

5. | IloBrOpeHnue 2

6. | Uroroas koHTposbHas paboTa 1

Hroro

70




9 kiaacce

Ne HaunmMenoBaHue oTaeNbHBIX pa3AeiaoB, TEM KosnunvecTBO 4acos

1 3aKOHbI B3aMMOJCHUCTBUA U ABUKECHUS Tl 34

2 Mexanudeckue KoneOaHus U BOJIHBL. 3BYK 16

3 DJIEKTPOMArHUTHOE TOJIE 26

4 Ctpoenue aroMa 1 aTOMHOTO sijipa 19

5 Ctpoenue u 3BoJo1Us Beenennoi 7
NUTOIo 102




