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1.IlmanupyemMble pe3yabTaTbl 0CBOeHU (U3NKHU (0a30BbIH YPOBEHbD).

B pesynbprare uszydenus ¢uszuku y oOydaromierocsi Oynayr c)OpMHUPOBAHBI CICAYIOIIHE

JIMYHOCTHBIC PE3YJIbTAThI B YaCTH:

1)

2)

3)

4)

5)

6)

8)

MaTPUOTHYECKOTO BOCITUTAHMUSL:
MPOSIBJICHWE MHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHIMCKOM
¢bu3nveckoil HayKw;

LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX (PU3UKOB;

IPaX/IaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'O BOCITUTAHHUS:

TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYKICHHHM OOIIECTBEHHO-3HAUYUMBIX H

ATHUYECKHUX IPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN QU3UKH;

OCO3HaHUE BAYKHOCTU MOPAJIbHO- 3TUUECKUX MPUHIUIIOB B ICSITEIIbHOCTH YUEHOTO;

ACTETUYECKOT0 BOCIIUTAHUS:

BOCHPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TApMOHHYHOTO MOCTPOSHUS,

CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

LIEHHOCTH HAyYHOT'O MO3HAHUS:

OCO3HaHWE LIEHHOCTU (PU3UYECKON HAayKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,

OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIeH COCTABISIONIECH KYIbTYpPHI;

pa3BUTHE HAYYHOM JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIBCKON ICATEIHHOCTH;

(bopMUPOBaHUS KYJIBTYPHI 3J0POBbSI U SMOIMOHATILHOTO OJIAarOMOTYyYHs:

OCO3HAHHME IIEHHOCTH 0€30MacHOro o0pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM

MHUpE, BOKHOCTH TMpaBui O€30MacHOr0 TMOBEACHUS Ha TpPaHCIOpPTE, Ha AOporax, ¢

AJIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTh HaBbIKA pedIeKCUU, TIPU3HAHKE CBOETO MpaBa Ha OMMUOKY M TaKOTO

e IpaBa y Ipyroro 4ejioBeKa;

TPYZIOBOT'O BOCIIUTAHUSA:

aKTUBHOE y4yacTHE B PEIICHUU MPAKTUYECKUX 3aj]ad (B paMKaX CeMbH, 00pa30BaTeIbHON

OpraHM3alliy, IMOCeNKa, PETHOHA) TEXHOJOTMYECKON M COIMAbHON HAampaBICHHOCTH,

TpeOYIOMIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

MHTEpPEC K MPaKTUYECKOMY U3YyUeHHI0 Mpodeccuid, CBI3aHHBIX C (PU3UKOM;

9KOJIOTUYECKOTO BOCIIUTAHUSA:

OpUEHTAIMsl Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWKM I pelIeHusl 3a7ad B 00JacTu
OKPY’KaloIlle cpe/ibl, JIAHUPOBAHUS MTOCTYNKOB U OLICHKU UX BO3MOXKHBIX MOCIIEICTBUM
JUISL OKPY>KAKOIEeH Cpeibl;

OCO3HaHHE TTI00aTHHOT0 XapaKTepa SKOJIOTHUECKUX MPOOIEM U MyTel X PelleHuUs;
ajanTalMd K M3MEHSIIOUIMMCS YCIOBUSM COLMAIBbHOM W TOPUPOJHOM  Cpeabl:

MOTPEeOHOCTh BO B3aUMOJAEWCTBUU INPHU BBHINOJIHEHUU HCCIIEIOBAaHUI M MPOEKTOB (PU3NUYECKOM
HAIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO JICSITEIIBHOCTD;
MOTPEeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUN, B TOM 4ucie (HOPMYIHPOBATH HIEH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

0CO3HaHUE NePUITUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (DM3HKH;
TUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUI;,
CTpEMJICHHE AaHAM3UPOBaTh U BBIABIATH B3aUMOCBS3U MPUPOJBI, OOIIECTBA U
9KOHOMHKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NIECCKUX 3HAHMUIA;

OIICHKAa CBOUX JEHCTBHHA C Y4YETOM BIIMSHHUS Ha OKPYXKAIOMIYIO Cpedy, BO3MOMXHBIX
I7I100adbHBIX MOCIEACTBUM.

B pesynbraTte oOcBoeHHS mporpammbl Mo (HU3MKE HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust y oOydvaromerocss OyayT cGhOpMHUpPOBaHBI METANpPEIMETHBIE PE3YJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHble JACHCTBUS, KOMMYHUKAaTHUBHBIC
YHUBEpCaJbHbBIC YUeOHbIE IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE IEHCTBUS.



OBnazeHre yHUBEpCATbHBIMU YI€OHBIMH MTO3HABATEIbHBIMHU JICHCTBUSIMH:
1) ba3oBble TOoru4ecKue AeHCTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN O0BEKTOB (SIBICHUM);

YCTaHaBJIMBATh CYLIECTBEHHBIH MPHU3HAK KIacCU(UKALUU, OCHOBAHUS 1Jii 0000IIeHUs U
CpaBHEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTUBOpPEYUs B paccMaTpuBaeMbIX (hakTax, JaHHBIX MU
HAOJIOACHUAX, OTHOCALINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJIAT NPUYMHHO - CIIEACTBEHHBIC CBSA3M IPU U3YyYEHUHM (GU3MYECKUX SIBICHUN U
MIPOIIECCOB, JIeNIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JICIYKTHBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH,
BBIJIBUI'ATh TUIIOTE3bI O B3AaUMOCBSA3AX (PU3MUECKUX BEIUYMH;

CaMOCTOSITENILHO BBIOMpPATh CHOCOO perieHust yuyeOHoi (usmueckoi 3amaun (cpaBHEHHE
HECKOJIbKUX BapUaHTOB PELICHHUs, BBIOOp Hambosiee MOAXOIAIIEr0 C Y4ETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPHUEB).

2) bBa3oBble Hcciie1oBaTEIbCKUE ICHCTBUSL:

UCTIOJIF30BaTh BOMPOCH! KaK MCCIIENOBATEIbCKIUI MHCTPYMEHT TO3HAHUS; MPOBOJIUTH MO
CaMOCTOSITEJIbHO COCTaBJIEHHOMY IUIAHY OIBIT, HECJIOXKHBIA (U3NYECKUH SKCIIEPHUMEHT,
HeOoJIbIII0e HCCIeI0BaHNE (PU3NUECKOTO SIBJICHHUS;

OLIEHMBAaTh Ha MPHUMEHUMOCTb U JIOCTOBEPHOCTh HH(OpPMAIMIO, MOIYYEHHYIO B XOJ€
WCCIICIOBAaHMSI WJIH SKCIICPUMEHTA,;

CaMOCTOSTENIbHO (POPMYIMPOBaTh 0OOOIIEHUS U BBIBOJBI 10 Pe3yjibTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICOBAHMS,

IIPOrHO3UPOBATh BO3MOYKHOE JalibHEIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TaKXKe
BBIJIBUTAThH TPEAIIOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

3) Pabota ¢ unpopmarueii:

NPUMEHATh PAa3JIMYHbIE METOJbI, MHCTPYMEHTHI W 3alpoChl MPH TIOWCKE M O0TOOpe
MH(pOpMAaIUY WU IaHHBIX C YIETOM IpeI0KEeHHOW yueOHoM (uznyeckoit 3a1aum;

aHAJM3UPOBaTh, CUCTEMATH3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIIUIO Pa3ITUIHBIX
BUJIOB U ()OPM IPEICTABICHMUS;

CaMOCTOSITENILHO BBIOMpaTh ONTHUMalbHYIO (OpMYy TMpencTaBIeHUs HUHPOpPMALUU U
WUTIOCTPUPOBATh pelllaeMble 33Jaui HECJIOXKHBIMU CXEMaMH, uarpaMMaMu, HHOW rpaduKoi u
WX KOMOMHAIUSIMU.

OganeHne yHUBEPCATbHBIMUA y4eOHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMHU:
1) oGuieHwue:

B X0JIe 00CYXJACHUSI YIeOHOr0 MaTepHalia, pe3yIbTaTOB JaOOPaTOPHBIX PAOOT U MPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMON TeMbl U BBICKA3bIBATh WJICH, HAIlCICHHBIC Ha
pelieHue 3aa49m 1 MoJiJiep>KaHne 01aroKenaTeIbHOCTH OOIIEeHNS,

COMOCTABNATh CBOM CYXACHHS C CYXKICHUSMH JIDYTHX YYacTHMKOB JHAJora,
0OHapyXUBaTh PA3TMYNE U CXOJICTBO MO3UIIHIA,

BBIp@XKaTh CBOK TOYKY 3pEHHS B YCTHBIX W THUCHBMEHHBIX TEKCTaX; IMYOIUIHO
MPEACTABIATH PE3yIbTAThI BHITOTHEHHOTO (PU3MUECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTA).

2) coBMecCTHas JeSITEIbHOCTD (COTPYAHUYECTBO):

MMOHUMATh U HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYATbHONH pabOTHI TpH
pelieHuU KOHKPETHOH (PU3HIECKOM MPOOIEMBI;

MPUHUMATh LEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JIEUCTBUA IO €€
JOCTUKEHHUIO: PAaCHpEleNsaTh PO, OOCYKAaTh MPOLECChl U Pe3yabTaThl COBMECTHOM paloTHl,
000011aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

BBINIOJIHATh CBOIO 4YacTh pabOThl, JOCTUTas KayeCTBEHHOIO pe3yjbTaTa IO CBOEMY
HaMpPaBIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;



OLICHHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSM, CAMOCTOSTENILHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

OBraneHne yHUBEPCATBHBIMU YUYEOHBIMU PETYISTUBHBIMU JICHCTBUSMHU:

1 )camoopranuzanusi:

BBISBJIATH MPOOJIEMBI B JKM3HEHHBIX H YYEOHBIX CHTyalMsIX, TPEOYIOMUX IS
perieHust GU3NIECKUX 3HAHUM,

OPUEHTHPOBATHCS B PA3JIMYHBIX TMOJXO0JaX MPUHATUA PEIICHUA (MHAUBUAYAIBHOE,
MPUHATHEC PEIICHHS B TPYIINE, MPUHATHE PEIICHUI TPYIIION);

CaMOCTOSITENILHO COCTaBIISITh AJITOPUTM pEIICHUsS (PU3NYCCKOW 3aadd WM TUIaHa
HCCAEAOBaHUS C  YYETOM  HMEIOIIMXCS PECypcoB W COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATH MPEIJIaracMble BApUAHThI PELICHUM;

MIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY CUTYallUH U MpeJIaraTh IiaH €€ N3MEHEHNUS;

OOBSICHSITh TIPUYMHBI JOCTHKCHUS (HEIOCTWIKCHHS) PE3YJIbTaTOB JESATEIBHOCTH, IaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh (B TOM YHCIIC B XOJI BBHITIOJHEHHS (PUINICCKOTO
WCCIIEIOBaHMUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIINXCS CHUTYAIlHii,
YCTaHOBJICHHBIX OIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa IIEJIU U YCIOBUSM.
3)3MOIIMOHATIbHBIN UHTEJIICKT:

CTaBUTH ce0s Ha MECTO JAPYroro 4eloBeKa B XOJI€ CIIOpa WU AUCKYCCUU Ha HAYYHYIO TEMY,
IMOHUMAaTh MOTHBBI, HAMEPEHUSA U JIOTUKY APYTOTO.

4)puHSATHE ce0s U PYTUX:

MPU3HABATh CBOE MPABO Ha OIIMOKY NPH pelieHnH GU3HUUECKUX 3a]a4 WIH B YTBEPIKICHHIX
Ha Hay4YHbIE TEMBI U TAKOE KE IIPaBO APYroro.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHUS IPOTPAMMBI 10 (pr3KKe K KOHITy 00yueHus B 9 Kiacce:

K xoHny oOyueHust B 9 kilacce NpeAMETHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb c(OPMUPOBAHHOCTH Y OOYUaIOLIUXCSI YMEHUI:

HCIIONB30BaTh  IOHATHS: CUCTEMa OTCYETa, MaTepHANbHAas TOYKA, TPAEKTOpUS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOT0 JBMXKEHHs, nedopManus (ynpyras, IuiacTudeckas), TpEeHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M MEpPerpy3kH, LEHTp TSDKECTH, aOCOIIOTHO
TBEPAOE TENO, HEHTP TSHKECTH TBEPAOTO Tela, paBHOBECUE, MEXAaHUYECKUE KOIeOaHusl U BOJIHBI,
3BYK, HH(QPA3BYK M YJIbTPa3BYK, dJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTAIbHO30PKOCTb, CIIEKTPhl UCIYCKaHUs M MOTJIONIeHU, anb(da, 6eTa- u
ramMmma-u3JIy4eHHsl, U30TOIIbI, SZCPHAst DHEPreTUKA;

pasznuuath SBI€HUS (paBHOMEpPHOE U HEpPaBHOMEpPHOE NPSIMOJIMHEHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHENHHOE JBH)KEHHE, CBOOOJHOE TMaJeHHe TeJl, PaBHOMEPHOE
JIBUKEHHE IO OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE MABI)KEHHE, KojebareiabHOoe
JBIDKEHUE (3aTyXalollMe M BBIHYKICHHBIE KOJEOaHUs), pPE30HAHC, BOJHOBOE JBIKEHHE,
OTpaXE€HUE 3ByKa, IMPSMOJIMHEHHOE paCIpOCTPAHEHUE, €CTECTBEHHAas pPaJuOaKTHUBHOCTD,
BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa U3JIy4EHHMsI) 110 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX
JTaHHOE (PU3NYECKOE SBIICHHE;

pacro3HaBaTh IPOSIBIECHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOLIEM MUpE (B TOM
yrcae (Qu3nuecKue SIBICHUS B MPUPOJE: NPUIMBBI M OTJIMBBI, JBMKeHHE IaHeT ColHeYHOM
CHUCTEMBI, DPEAKTHMBHOE [IBH)KEHUE >KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMU,
36MIICTPSICEHUE, CEMCMUYECKHE BOJIHBI, ILIYyHAMHU, 3XO, LBETa TEJ, ONTUYECKHUE SBIICHUS B
npupoje, Ouosorndeckoe JeHCTBHE BUAMMOIO, YIbTPAa(pHOIETOBOTO U PEHTTEHOBCKOTO
U3IYyYCHUH, E€CTECTBCHHBIM paAHOaKTHUBHBIA (OH, KOCMHYECKHE JIyYd, pPaJHOAaKTUBHOE



U3JIy4E€HUE MPHUPOJHBIX MMHEPAJIOB, ICHCTBHE pPATUOAKTUBHBIX H3Iy4Y€HUN HaA OpraHu3M
YeNloBeKa), IPH ITOM MEPEBOANTH MPAKTHYECKYIO 3a7a4y B yU4eOHYIO, BBIICISTH CYIECTBCHHBIC
cBolcTBa (MpU3HAKHN) (PU3UYECKHUX SBJICHUA;

OIKCHIBATh W3YYCHHBIE CBONCTBA TeN M (DU3MYECKHUE SIBICHUS, HCIONB3yS (U3HUECKUE
BEJIMYUHBI (CpeAHssl U MTHOBEHHAsI CKOPOCTh Tella IPH HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHHUE,
nepeMenieHue, MyTh, YIJIOBasg CKOPOCTh, CWJIAa TPEHHUS, CUJIa YIPYrOCTH, CUJa TSHKECTH,
YCKOpeHHEe CBOOOIHOrO MaJieHus, BEC Teja, HUMITYJIbC Tella, UMIYJIbC CHJIbI, MEXaHHYecKas
paboTa W MOIIHOCTH, MOTCHIMATbHAS HEPTHUS TeNa, MOTHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAJIbHAS SHEPrusl CKATOM MNpPYKUHbI, KMHETHYECKas JHEeprus, MOoJHas MeXaHW4YecKas
SHEpTHs, NMEPUOJl U 4YacToTa KoJieOaHWM, JIJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeib IPEIIOMIICHUS Cpeibl), MPH OMHCAHWU MPABUIBHO TPAKTOBATH
(u3HUECKUN CMBICT UCTIONB3YEMBIX BEIMYMH, 0003HAYCHHS M CIUHUIBI (PU3NYECKUX BEITUYHH,
HaXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE
JTaHHYI0 (U3WYECKYI0 BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TI'padUKU H3yUCHHBIX
3aBUCHUMOCTEH (PU3NYECKIX BETUYMH;

XapaKTepU30BaTh CBOWMCTBA TeN, (DU3MYECKHE SIBIICHUS W TIPOIECCHI, HCIOIB3Ys 3aKOH
COXPAaHEHHUS SHEPTUU, 3aKOH BCEMHPHOTO TITOTCHUS, MPHUHIIMII CYNEPHO3UIUN CHUJI, TPUHIUI
oTHocutenbHOCTH [anunes, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHS HWMITYJIbCA, 3aKOHBI
OTpaXECHUS U TPETOMIICHUSI CBETA, 3aKOHBI COXpPaHEHHUs 3apsSJA0BOTO M MAacCOBOTO YHUCEN MPHU
SIIEPHBIX PEAKIUSAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIMMCHIBATH €rO
MaTEeMaTHYECKOE BBIPAKECHUE;

OOBSACHATH (PU3MUYECKUE TPOIICCCH M CBOMCTBA TEJ, B TOM YHCJIC MU B KOHTEKCTE CHTYAIlHid
MIPAKTUKO - OPUEHTHPOBAHHOIO XapaKTepa: BBISABIATh MPUYMHHO - CJEJICTBEHHBIE CBA3H,
CTPOUTH
00BsicHEHHE M3 2—3 JOTHYECKHX IIaroB C OMOpOM Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3UUECKHX
SIBICHUHM, (U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemarh pacy€THhIE 3a7aud
(omuparomuecs Ha cUCTeMY U3 2—3 ypaBHEHHUI), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE
(bu3uYecKre BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4M 3alHChIBATh KPAaTKOE YCIOBUE,
BBISIBJISTH HEAOCTAIONIME WM HW30BITOYHBIE JaHHBIC, BBIOMpAaTh 3aKOHBI U (OPMYIIBL,
HEOOXOMMBIE NJIsi PEHICHUS, TPOBOIUTH PACUETHl U OIEHUBATh PEATUCTUYHOCTD MOTYy4YEHHOTO
3HaueHUs! GU3NYECKON BETUUMHBL;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUINTh MpPU MOMOIIU (U3UUYECKUX METOJIOB,
WCIIONB3Ysl OINUCAHUE HCCIENOBAHMS, BBIIACIATh IMPOBEPSIEMOE MPEANOI0KEHUE, OLIEHUBAThH
MPaBUILHOCTh TIOpSAJIKA TPOBEIEHUS HWCCIAEAOBAHUS, JeJaTh BBIBOJbI, WHTEPIPETHPOBATH
pe3yNbTaThl HAOIOICHUH U OTBITOB;

MPOBOJUTH OTBITHI 1O HAOTIONCHUIO (PU3NYECKUX SBJICHUN WM (U3UYECKUX CBOWCTB TEI
(u3ydyenune BTOporo 3akoHa HpIOTOHaA, 3aKOHAa COXpaHEHMs] PHEPrUHU, 3aBUCUMOCTBH Iepuoia
KOJIeOaHUH TPYKUHHOTO MAasTHUKA OT MAaCChI TPy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIbI MaJIBIX KOJIeOaHUit

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPUIO TIPSIMBIX U3MEPEHHH, ONIPEACIISsl CpeIHee 3HAUCHHE
u3MepsieMoil BeMMYuHBI ((POKyCHOE paccTossHHE cOOHMparolieil JMH3bI), 000CHOBHIBATH BHIOOD
crioco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

MIPOBOAMTH UCCIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BETMYMH C UCTIOIB30BAHUEM MPSMBIX
M3MEPEHHH (3aBUCUMOCTH ITYTH OT BPEMEHH MTPH paBHOYCKOPEHHOM JIBIDKCHHH 0€3 HauallbHON
CKOpPOCTH, TIeprojia KoJiebaHui MaTeMaTHYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUIMOCTH yTJia
OTpaXEHUs CBETa OT YIJla MaJeHUs U YIjla MpejoMJICHHsS OT yrja MaJeHus): MIaHuPOBAaTh
UCCIIEIOBAHKE, CAMOCTOSITEIBHO COOMPATh YCTAaHOBKY, (PHUKCUPOBATEH PE3yIbTAThl OTYYCHHON
3aBUCHUMOCTH (U3NYECKUX BEJIMYMH B BHUAE TaOmull U TpaduKoB, AeNaTh BBIBOABI IO
pe3yiabTaTaM UCCIIEI0BAHMUS;

MIPOBOAUTH KOCBEHHbIE M3MEPEHUS (PU3NUYECKUX BEIUYUH (CPETHSSI CKOPOCTh M YCKOpEHHUE
TeJa MPU PaBHOYCKOPEHHOM JABW)KCHUHU, YCKOPSHHE CBOOOTHOTO MACHHUS, )KECTKOCTD MPYKUHBI,
KO3 (OULIMEHT TPEHUS CKOJBXKEHHSI, MEXaHHueckas paboTa U MOIIHOCTb, YaCTOTa U MEPHO/]



KoJIe0aHUH MaTeMaTHYeCKOro M MPYKUHHOIO MAasSTHHUKOB, ONTHYECKas Cuila coOuparouiei
JMH3BI, PAJMOAKTUBHBIM (DOH): IJIAHUPOBATH H3MEPEHHUs, COOMpATh HSKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATh U3MEPEHUS, CIeys PeII0KEHHON HHCTPYKIIMH, BEIYUCIIATh 3HAUEHUE
BEIMYMHBI M aHAJIM3UPOBATH IOJYyYCHHbIE PE3yAbTAThl C YYETOM 3aJaHHOW MOTPEUIHOCTH
U3MEPEHUH;

co0ro1aTh MpaBUiIa TEXHUKU 0€30IacHOCTH MpH padoTe ¢ 1adopaTopHbIM 000pyI0BAHUEM;
pas3nuyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJEINeil: MaTepuanbHas TouKa,
a0CoIOTHO TBEP/I0E TEJIO0, TOUCYHBII HCTOYHHK CBETA, JyY, TOHKAS JIMH34, TNIAHETapHAas MOJIEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 s1/1pa;

XapaKTepu30BaTh MPUHIHIIBI ICHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOpOM Ha MX OmMcaHUs (B TOM YHUCIE: CIUIOMETP, JATUUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOPEHUs, paKeTa, 5XO0JIOT, JTO3UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHUS O CBOMCTBAX
(bu3nYecKux sIBICHUH U HEOOX0AUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

HCTOJB30BAaTh CXEMbl M CXEMaTHYHBbIE PHCYHKH HW3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENbHBIX HPUOOPOB M TEXHOJOIMYECKHX IPOLECCOB MPU pPELIeHUH Y4eOHO —
MPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI ISl IIOCTPOCHUS H300paKEHUH B TUIOCKOM 3€pKajie 1
coOuparolie JIMH3E;

NPUBOANTH  NPHUMEPHl  (HAXOAWTh HWHPOPMALKMIO O TMPHUMEpax) MNPaKTUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU Il oOecriedeHus: 6e30MacHOCTH
npu oOpameHHHd ¢ npuOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0OPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKpYXKarollel cpene;

OCYWIECTBISITh NOUCK uHGpopMmammu  (usmueckoro  coxepkanust B MHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHMPYs  TOHMCKOBBI  3alpoc, HAXOAUThb HYTH  ONpeAeieHUs
JOCTOBEPHOCTH TOJYYCHHOW MH(POPMALIMK Ha OCHOBE UMEIOIIUXCS 3HAHUHA U JIOTIOIHUTEIBHBIX
HCTOYHHKOB;

WCTIOJIH30BaTh TIPU BBINIOJHEHUW YYEOHBIX 3aaHH HAYYHO - MOMYISIPHYIO JINTEPATypy
(Gu3NYeCcKoro coJepKaHusl, CIpaBOYHBIC MaTepHalibl, pecypchl ceTd HHTepHeT, BIajeTh
npuéMaMHl KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOW 3HAKOBOM
CHCTEMBI B JIpYT'YIO;

co3JlaBaTb COOCTBEHHbIE NMHUCHMEHHbIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMAIMM U3
HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOTO COJEpKaHMsl, MyOJIMYHO TMPEICTaBIATh PE3YIbTaThl
MPOEKTHOM WM HCCIEOBATENBCKON JIEATENIFHOCTH, TPH STOM TPAMOTHO HCIIOIB30BaTh
M3yYEHHBIN MOHATUIHBIN amnmapar u3y4aeMoro pasjena (pU3MKd U CONPOBOXKIATh BHICTYIUIEHUE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB.

2. Copnep:xanue o0yuyeHus B 9 kiiacce.

MexaHnn4yeckue siBJIeHHS.

Mexannueckoe nBrxeHue. MartepuanbHas Touyka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHWUYECKOTO JIBWKEHUs. PaBHOMepHoe mpsMoiuHENiHOe nABMkeHHe. HepaBHomepHoe
npsiMoJiuHeiiHoe ABMkeHue. CpenHsisi U1 MTHOBEHHAs CKOpPOCTh Tejla IMpPU HEPaBHOMEPHOM
JBYOKEHUH.

VYckopenue. PaBHOycKOpeHHOE TIpsiMOJIMHEHHOE ABMxkeHue. CBoOomHOe mageHue. OMbBITHI
lanunes.

PaBHOMepHOE nBHXKEHHE N0 OKpYXHOCTH. Ilepuon m uvactora oOpamieHus. JluneliHas u
yIJ10Basi CKOPOCTU. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Btopo# 3axkon Herortona. Tperwit 3akon Hprotona. Ilpunimn
CYNEpIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHHUSI CKOJIBXEHUS, CUJIa TPEHHUS
IIOKOSI, IPYTUE BUbI TPEHHUSL.

Cuna TsKECTM U 3aKOH BCEMHUPHOTO TSITOTEHMs. YCKOpEHHE CBOOOJHOTO TMaJCHHUS.
JBmxenne tuiaHeT BoOkpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecomocTs u

Meperpy3Ku.



PaBHOBecue MarepuanbHOI TOukH. AGCOMIOTHO TBEPAOE Teo. PaBHOBecHe TBEPIOTO TEa C
3aKpEIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. L{enTp Tsokectu.

Nmnynec Tena. U3menenne nmiyisca. iMirynbce cubl. 3aKOH COXpaHEHHUS UMITYJIbCa.
PeakTuBHOE 1BUKEHNE.

Mexannueckass pabota ¥ MOIIHOCTb. PaGora cmil TskecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U pabothl. lloTeHUManbHas SHEpPrus Tena, MOTHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
[ToreHunanpHas sHEprus cxaTou npyxuHbel. Knnetndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHUH.

Jlemoncmpayuu

HabumroneHne MexaHn4ecKkoro JBUKEHMsI Tela OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE yTeH U TPACKTOPHUI IBUIKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJ OTCYETA.

W3mepenune cKopoCTH U YCKOPEHMSI IPSIMOJIMHENHOTO IBUIKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O JIBUYKEHUSI.

HaGntoneHnue 1BrUKeHUs Tea 0 OKPYKHOCTH.

Habnronenne MexaHMYeCKHX SBJICHUH, MPOUCXOIMIINX B cucTeMe oTcuéra «Tenexka» mpu
e€ PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHMSI T€JIa OT MacChl T€JA U IEUCTBYIOIIEH Ha HETO CUJIBL.

HaGntoneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

N3meneHue Beca Tena Npyu yCKOPEHHOM JIBUYKEHUU.

Ilepenaya umirysbca npu B3aUMOJAEHCTBUN TEIL.

[IpeoOpa3oBanust SHEPTUH NP B3AUMOICHCTBHUH Tell.

CoxpaHeHue uMITyJbca IIpy HEYNIPyroM B3auMOJEHCTBUH.

CoxpaHeHne UMITyJbca Mpu a0COIOTHO YIIPYTrOM B3aUMOJICHCTBUH.

HabmtoneHne peakTUBHOTO IBUXKEHMS.

CoxpaHeHne MEXaHUYECKOM dHEPruu npu cBOOOIHOM MaJCHUU.

CoxpaHeHne MEXaHMYECKON SHEPTUHN IIPU ABM)KEHUH TeEJIA O] IEHCTBUEM MIPYKUHBI.
Jlabopamopuvie pabomol u onvimol

OmnpeneneHue yCKOpeHMs Tella TpU PaBHOYCKOPEHHOM JBM)KEHUM TI0 HAKJIOHHOW
IJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MyTH OT BPEMEHM NPU PAaBHOYCKOPEHHOM JBIKEHUH 0Oe3
HavyaJIbHOM CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CUIIbI HOPMAJIBHOT'O J1aBJICHUS.

Onpenenenne kodpuueHTa TPEHUS CKOJIbKEHHUSL.

Omnpenenenne ;KECTKOCTH MPYKUHBI.

Onpenenenre paboThl CUITBI TPEHUS IPU PABHOMEPHOM JIBHIKEHUU TeJIa 110 TOPU30HTAIBHON
MTOBEPXHOCTH.

Onpenenenre pabOThl CWIIBI YIPYrOCTH TpH MOIBEME Tpy3a C UCIOIb30BAHUEM
HETOJBM)KHOTO U TIOABHKHOTO OJIOKOB.

N3ydeHnue 3akoHa COXpaHEHUs SHEPTUU.

Mexanu4veckue KoJ1e0aHUS U BOJTHBI

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KoyeOaHMN: MEpUOJ, 4YacToTa,
aMIUIMTyaa. MareMaTudeckuil W TpYKHHHBIM MasTHUKH. [IpeBpamenHue sHeprum npu
Koe0aTenbHOM  JBM)KEHUH.

3aryxatomue Kojaebanus. BeiHy)aeHHbIC Koaebanus. Pezonanc. MexaHnuecKkue BOJTHBI.
CpoilicTBa MexaHn4eckux BoJH. [Ipos1osibHBIE U TONIEpeyHbIe BOJIHBL. J[JIMHA BOJHBI M CKOPOCTh
e pacnpocTpaHeHusl. MeXaHU4eCKHE BOIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOIHBI.

3Byk. ' poMKocTh 3ByKa 1 BeicoTa ToHa. OTpakeHue 3Byka. MIH(pa3Byk u ynbTpasByK.
Hemoncmpayuu

Habmonenue koneOaHmii Teln Mo AEHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTH U Ha PY>KUHE.



HalGnronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.
PacripocTpanenne mpoA0abHBIX U MOMEPEYHBIX BOJTH (HA MOJICTIH).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI pE30HaHC.
Jlabopamopuuvie padbomot u onvimot
OmnpeneneHne 9acTOTHI U TIEPUO/Ia KOJIeOaHMI MaTEMaTHYECKOTO MAasiTHHKA.
Omnpenenenre 4acTOThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasgTHUKA
HccnenoBanue 3aBUCHMMOCTH MEpUO/ia KOJIeOaHUH MOIBEIIEHHOTO K HUTH TPy3a OT JTUHBI
HUTH.
HccnenoBanue 3aBUCIMOCTH MEPHOIa KOJICOAHHH MPYKUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH Mepuoja KoneOaHui Ipy3a, MOABEIIEHHOTO K HUTH, OT MAaccChl
Ipysa.
OnbIThI, IEMOHCTPHUPYIOIIME 3aBUCUMOCTh Mepro/ia KoueOaHuil MPy>KUHHOTO MAasgTHUKA OT
MAacChI TPy3a U )KECTKOCTH MPYKUHBL.
N3mepenue yckopeHus CBOOOIHOTO MaCHHUS.

DJIeKTPOMATHUTHOE T0JI€ U JIEKTPOMATHUTHBIE BOJHbI

DNEeKTPOMarHuTHOE ToJIe. DJIEKTPOMArHUTHBIE BOJHBI. CBOWMCTBA SJIEKTPOMArHUTHBIX
BoJH. IIIkama 3;1eKTpOMarHuTHEIX BOJIH. MCIIonb30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM
CBSI3H.

DJIeKTpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BojiHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu

CBOICTBA DIIEKTPOMArHUTHBIX BOJIH.

BomHoBEIE CBOIiCTBA CBETA.
Jlabopamopnwvie pabomut u onvimol

N3yuenne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C TTIOMOIIEI0O MOOMIBHOTO TeedoHa.

CBeToBbBIC SIBJICHHUS.

JlyueBas monens cBera. Mcrounuku csera. [IpsMosinHEliHOE pacpOCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3akoH OTpa)KeHHUs CBETa.

[Tpenominienue cBeTa. 3aKoH NpenoMiIeHus cBeTa. [loaHOe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHre NOIHOTO BHYTPEHHETO OTPAXXEHUS B ONTHUYECKHUX CBETOBOAX.

Jlunza. Xox nyuedt B smH3e. OnTHueckas cucreMa (oToammapaTra, MHKpPOCKOINA MU
Teneckomna. ['a3 kak onTuyeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenune Oenoro cBera B crektp. OmbiTel HbeloToHa. CrojkeHHE CIEKTPaIbHBIX
uBeToB. Jlucnepcus cBera.
Jlemoncmpayuu.

[IpssMonMHEIHOE pacIIPOCTPAHEHHE CBETA.

OtpaxkeHue cBera.

[Toryuenue n3o0pakeHUH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

ITpenomiieHue cBeTa.

ONOTUYECKUH CBETOBO/I.

Xon styueit B coOuparomiei JuHse.

Xop mydel B pacCEMBAIONICH JTUH3E.

[Tony4yenue n300pakeHNi C TOMOILBIO JINH3.

[Tpuntun aecTBus doToarmapaTa, MUKPOCKOTIA U TEJIECKOTIA.

Mogens rnaza.

PasnoxeHue 6emoro cBera B CIIEKTP.

[Tony4yenue Gestoro cBeTa MpH CIOKEHUH CBETa Pa3HbIX [[BETOB.
Jlabopamopuuvie padbomul u onvimel.

HccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHUS CBETOBOTO JIydya OT YIJla IaJeHusl.

W3ydeHne xapakTepuUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.



HccnenoBanue 3aBHCUMOCTH yIJla MPEIOMIICHHS] CBETOBOTO JIyda OT yrja MaJeHHus Ha
TPAHUIIE «BO3YX—CTEKIION.

[Tomy4yenue n300paXkeHUl ¢ ITOMOIIBI0 COOMPAIOIICH JTMH3BI.

Onpenenenne GOKYCHOTO paCCTOSIHHUS M ONITUYECKOM CHJIBI COOMPAIOIIEH JTHH3HI.

OMnBITHI MO PA3JI0KEHUIO OEJIOr0o CBETa B CIIEKTP.

OnBITE 10 BOCHPHUSITHIO I[BETA MPEAMETOB MPU HMX HAOIIOACHHH 4Yepe3 I[BETOBBIC

(bUIBTPEL

KBanToOBBIC sIBJICHHS.

OmnsiTel Pezepdopaa u ruianerapHas moaesb aroma. Monens aroma bopa. Mcyckanue u
MOTJIONIeHUE cBeTa aTOMOM. KBaHThI. JInHEeHyaThie CIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oera- m ramma-uznydeHus. CTpOeHHE aTOMHOIO sJIpa.
Hyknonnas mopens aromuoro sapa. W3oromel. PampnoaktuBHble mnpeBpaunieHus. llepuon
10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsiI0BOI0 U MAaCCOBOIO UKCE. DHEPIus CBSI3U
aToMHbIX sep. Csi3b Macchl M SHeprud. Peakuuu cuHTe3a U jAeneHUs saep. VcrouHuku
sHepruu CoiiHLa U 3BE3N.

SInepnas sHepreTuka. JlelcTBUS pailOaKTUBHBIX U31y4YE€HUN HA )KUBBIE OPraHU3MBI.
Hemoncmpayuu.

CrieKTpbl U31y4eHMsI U TOTJIOLICHHUS.

CrieKTphl pa3aMyYHbIX I'a30B.

CrnexTp Bozopo/a.

Habmonenue TpexkoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIINX U3ITYy4EHUH.

Perucrpanus usny4eHns NpupoIHbIX MUHEPAIOB U MPOILYKTOB.

Jlabopamopuwvie pabomol u onvimel.

HaOGnroieHue CIuIOHBIX U IMHEHUYaThIX CIIEKTPOB U3TyUEHHUS.

HccnenoBanune TPEKOB: M3MEPEHUE SHEPrUU YACTHIBI 110 TOPMO3HOMY NyTH (IO
¢dortorpadusam).

N3mepenue paguoakTUBHOTO (oHa.

IHoBTOpHTE/IBLHO — 0000 AN MOAYJIb.



3. TemaTuueckoe

IVIAHUPOBAHUE ¢ YKa3aHMeM KOJIUYeCTBA YacoB Ha
OCBOEHHE KAKI0H TeMBI.

Ha3Banue pa3jaesa/TemMbl

KoaunuecTBO
4acoB

Y4er padoueii mnporpaMMbl BOCIIMTAHUS

Mexannueckue siBJeHHUS.

40

- IPUBJICYEHUE BHUMAHUS 00YyJarOLINXCS K
LEHHOCTHOMY aCIIeKTy U3Y4aeMbIX Ha yPOKax
SIBJICHUI, OpraHu3anuio paboThl ¢ 0JIy4aeMOi Ha
ypoke nHpopmanuenn GpU3nIecKoro coIepKaHus;

- IPUMEHEHHE Ha YPOKe IPYyNIIOBOM paboThl UK
paboThI B Mapax, KOTOPBIE y4aT 00yJaromuxcs
KOMaHJHOI paboTe ¥ B3aUMOJEHCTBUIO C IPYTUMU
00y4aromUMHUCS;

- YCTAHOBJICHHE JOBEPUTEIIbHBIX OTHOLICHUS MEXKIY
YUUTEIIEM U YYCHUKaMH, CTIOCOOCTBYIOIINX
HO3UTUBHOMY BOCIPHUATHIO YYaIIUMUCS TPeOOBaHUM
¥ TIPOCHO YUHTEIs, aKTUBU3ALMH UX TIO3HABATEIILHON
NeSITebHOCTH U aKTUBHOCTH;

- MO0y KJIeHHEe O0OYJArOIINXCSI K COOJIIOICHHUIO Ha
ypOKe OOIENpPUHATHIX HOPM MOBEACHHUS, TPABUI
OOLIEHMSI CO CTAPIIUMHU (YUUTENAMHU) U
CBEPCTHUKAMH (ILKOJIbHUKAMHU);

- HCTIOJIb30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH
coJiepKaHusl y4eOHOro mpeMeTa uepes
JEMOHCTpALIMIO 00yYaroIIUMCs IPUMEPOB
OTBETCTBEHHOT'0, T'PaKJaHCKOT'O TIOBEJICHHUS,
MIPOSIBJICHUS YEJIOBEKOIIOOUS U 100pOCEPCUHOCTH;
- opraHu3anus medcTBa MOTUBUPOBAHHBIX U
SPYIMPOBAHHBIX YUAIMXCS HAJI KX HEYCIIEBAIOIIUMHU
OJTHOKJIACCHUKAMHU

Mexannueckue KoJjJe0anusa
M BOJIHBI

15

- IPUBJICYCHUE BHUMAHUS 00YJaIOIIIXCS K
LIEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha yPOKax
SIBTICHUI, OPTaHU3aINI0 pabOTHI € IOTydaeMOi Ha
ypoke nHpopmaruenn GpU3NIecKoro coepikaHus,
BKJTIOYast ”H(OPMAIIHIO O COBPEMEHHBIX
JOCTHKEHUSX (PU3MKHU; aHATIN3 U KPUTHUECKOE
OlICHMBaHME UH(OpPMALINK;

- HHUIIMMPOBAHUE U TOJ/IEP’KKA UCCIIEI0BATEIbCKON
JEeSITeTPHOCTH 00YJArOIINXCSI B PAMKAX pealTn3aIlii
VMU UHAUBUIYATBHBIX U TPYIIOBBIX
HCCIIEIOBATENbCKUX IPOEKTOB, YTO JaeT
00y4aromuMcsi BO3MOXKHOCTh IPUOOPECTH HABBIK
CaMOCTOSITENILHOTO pelIeHUsI TPOOIEMbI, pa3BUBAET
yMEHHUsI HaOII01aTh IPUPO/IHEIC SIBJICHU S, BBITIOTHSTH
OTIBITHI U IKCIIEPUMEHTANIbHbBIE UCCIIEI0BAHUS C
HCIOJIb30BAHNEM U3MEPHUTEIBHBIX IPUOOPOB,
(hopMupyeT HABBIK TEHEPUPOBAHMS M O(DOPMIICHHS




COOCTBEHHBIX UJEH, HABBIK MyOJIUIHOTO
BBICTYIUICHUS NI€PE] Ay AUTOPHUEH, apryMEHTHPOBAHUS
Y OTCTaWBaHUS CBOCH TOUKU 3PCHUS;

- IPUMEHEHHE Ha YPOKE IPYIIOBOM paboThl WK
paboThI B apax, KOTOPBIE y4aT 00yJaromuxcs
KOMaHJHOM paboTe U B3aUMOJICHCTBUIO C APYTUMU
00yYaroIIUMUCS;

- YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOLLICHUS MEXTY
YUUTEIIEM U YYCHUKaMHU, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPUATHIO yYalllUMUCA TpeOOBaHUI
U MIPOCHO YUHUTENsI, AKTUBU3AIMY UX [TO3HABATEILHOM
JeSITeIbHOCTH U aKTUBHOCTH;

- MOOYX/ICHUE 00YJArONINXCs K COOJIIOICHUIO HA
ypOKe OOLIETPUHSITHIX HOPM MTOBEACHUS, TIPABUI
OOLIEHMSI CO CTApIIUMHU (YUUTENISMHU) U
CBEPCTHUKAMHM (IIKOJbHUKAMHU );

- HCTIIOJIb30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH
coJiep>kaHusl yueOHOro mpeaMeTa uepes
JIEMOHCTPAIHMIO 00YUYAIOIIMMCS IPUMEPOB
OTBETCTBEHHOTO, IPAKJAHCKOTO MOBECHUS,
IIPOSIBJICHUS YEJIOBEKOJIIO0US U I0OpOCEPAEUHOCTH;
- OpraHu3zanuio medcTBa MOTUBUPOBAHHBIX U
SPYIUPOBAHHBIX YUYAIMXCS HAJI KX HEYCIIEBAIOIIUMU
OJTHOKJIACCHUKaMH;

- 3HAKOMCTBO €O cepamu mpodeccHoHATbHON
NesITeIbHOCTH, CBSI3aHHBIMU € GU3UKOM, U
COBPEMEHHBIMU TEXHOJOTHSMHU, OCHOBaHHBIMHU Ha
JOCTHKEHUSX (PU3HUECKON HayKH, UTO CIIOCOOCTBYET
Pa3BUTHIO MPEJICTABICHU O BOBMOXKHBIX chepax
Oynay1uieit mpodeccuoHaNbHON AeSITENFHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlalbHeHIIeMy
00y4YEeHMIO B TOM HAIpaBJI€HUH U OCO3HAHHOMY
BBIOOpY OOy4arommmucs oyaymen npodeccuu

3ﬂeKTp0MaFHI/ITHOC moJjie
1 3JICKTPOMArHUTHBIE
BOJIHbI

- MPUBJICUCHUE BHUMAHUS 00YJArOIIMXCS K
[IEHHOCTHOMY aCHeKTy U3y4aeMbIX Ha ypOKaxX
SIBIICHUH, OpTraHU3aII0 paOOTHI C TTOJTydaeMOU Ha
ypoke uHpopMarueit Gu3nIecKoro coaepKaHus,
BKJIFOYast HH(OPMAIIAIO O COBPEMECHHBIX
JTOCTHXKEHUSIX (DU3HUKH; aHAITU3 U KPUTHIECKOE
OlICHMBaHME UH(OpPMaLINK;

- UTHULIMMPOBAHUE U TIOJIEPIKKA HCCIIEI0BATEIHCKOM
NESATSIILHOCTH O0YJAFOIINXCS B paAMKaxX peaTnu3aiiuu
VMU UHAUBUIYAIBHBIX U TPYIITOBBIX
HCCIIeIOBATEIILCKUX TIPOCKTOB, YTO JaeT
00y4aroIuMcsi BO3MOKHOCTh MPUOOPECTH HABBIK
CaMOCTOSITENILHOTO pelIeHHs] MPoOIeMbl, pa3BUBACT
yYMEHHUsI HaOII0AaTh IPUPOIHEIC SIBIICHUS, BHIIOTHSTh
OTIBITHI U IKCIIEPUMEHTANIbHbBIE UCCIIEI0BAHUS C
HCIOJIb30BaHUEM U3MEPHUTEIbHBIX IPUOOPOB,
(hopMupyeT HaBBIK TEHEPUPOBAHMS M O(DOPMIICHUS
COOCTBEHHBIX UJEH, HABBIK MyOJIUIHOTO
BBICTYIUICHHS TIEpE]] ayTUTOPUEH, apTyMEHTUPOBAHUS




Y OTCTaWBaHUS CBOCH TOYKHU 3pEHUS,

- IPUMEHEHHE Ha YPOKE IPYIIIOBOM pabOThI WK
paboThI B Mapax, KOTOPBIE y4aT 00yJaroIuxcs
KOMaHHOW paboTe 1 B3aUMOJICHCTBUIO C IPYTHUMHU
00y4aroIIUMUCS;

- YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUS MEKIY
YUUTEIIEM U YYCHUKaMHU, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCTIPUSITHIO YYaIIIIMHUCS TPEOOBAHHIA
U MPOCHO YUHUTENsI, AKTUBU3AIMN UX [TO3HABATEIBHOM
JeSITeIbHOCTH U aKTHBHOCTH;

- MOOYX/IeHHUE 00YJArOIINXCsl K COOIIIOICHUIO HA
ypPOKe OOIIENPUHSATHIX HOPM TIOBEICHUS, TPABHIT
OOLIEHMSI CO CTAPIIUMHU (YUUTENIAMU) U
CBEPCTHUKAMHU (IIKOJbHUKAMHU );

- HCIIOJIb30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH
coJiepKaHusl y4eOHOTO TIpeIMeTa uepes
JIEMOHCTPAIHIO 00YUYAIOIIMMCS IPUMEPOB
OTBETCTBEHHOTO, TPAKJAHCKOT'O TIOBEICHHUS,
IIPOSIBJICHUS YEJIOBEKOJIIO0US U I0OpOCEPAEUHOCTH;
- OpraHM3anuio medcTBa MOTUBUPOBAHHBIX U
SPYIUPOBAHHBIX YUAIMXCS HAJI KX HEYCIIEBAIOIIUMHU
OJTHOKJTACCHUKAMH,

- 3HAKOMCTBO CO cepamu MpohecCHOHATEHON
NesITebHOCTH, CBSI3aHHBIMU € (GU3UKOM, U
COBPEMEHHBIMU TEXHOJOTHSMHU, OCHOBaHHBIMHU Ha
JOCTHKEHUSX (PU3HUECKON HayKH, UTO CIIOCOOCTBYET
Pa3BUTHIO MPEJICTABICHU O BOBMOXKHBIX chepax
Oynay1uieit mpodeccuoHaNbHON AESITENFHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlalbHEeHIIEMy
00y4YEeHMIO B TOM HaIpaBJIEeHUH U OCO3HAHHOMY
BBIOOPY OOyUJarOIMMUCs Oyayiien npodeccuu

CBeToBbBIE SIBJIEHUS

14

- IPUBJICYCHUE BHUMAHUS 00YJarOIINXCs K
[IEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha ypOKax
SIBJICHHIA, OpTraHU3aInI0 pabOTHI C IMOTydaeMOi Ha
ypoke nHpopmaruenn GpU3NIecKoro coiepikanus,
BKJTIOYast ”H(OPMAIIHIO O COBPEMEHHBIX
JOCTIKEHUSX (PU3UKHU; aHATIN3 U KPUTHUYECKOE
OlICHMBaHME UH(OpPMALINK;

- HHUIIMMPOBAHUE U OJJEPIKKA UCCIIEA0BATENBCKOM
JeSITeTPHOCTH 00YJarOIINXCSI B PAMKAX peaTn3aIiiu
YUMU UHIUBUIYaJIbHBIX U TPYIIIOBBIX
WCCIIEIOBATEIILCKUX MTPOEKTOB, UTO JAaeT
00y4aroImuMcsi BO3MOXKHOCTb IPHOOPECTH HAaBBIK
CaMOCTOSITEITFHOTO PEIICHHS TPOOIEMBI, pa3BUBACT
YMEHUS HaOII01aTh IPUPOTHBIE SIBIICHUS, BBIOIHATh
OIIBITHI U HKCIIEPUMEHTANIbHBIE UCCIICAOBAHMS C
HCIOJIb30BAHNEM U3MEPHUTEIBHBIX IPUOOPOB,
(hopMupyeT HaBBIK TEHEPUPOBAHMS M ODOPMIICHUS
COOCTBEHHBIX HJIEH, HABBIK TyOJINYHOTO
BBICTYIUICHHS TI€pe]l Ay TUTOPUEH, apryMEHTUPOBAHUS
U OTCTaWBaHUS CBOEH TOUKU 3pEHUS;

- IPUMEHEHHE Ha YPOKE IPyNIOBON pabOThI WU




paboTHI B TTapax, KOTOPBIC y4aT 00y4Jaromuxcs
KOMaHTHOW paboTe 1 B3aUMOJICHCTBUIO C IPYTHUMHU
00y4aroIUMUCS;

- YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUS MEKIY
YUUTEIIEM U YYCHUKaMHU, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPHUSTHIO YYalIUMHUCS TPEOOBAHUIA
U MIPOCHO YUHUTENsI, AKTUBU3AIMY UX [TO3HABATEIBHOM
JeSITeIIbHOCTH U aKTHBHOCTH;

- MOOYX/IeHHUE 00YJArONINXCsl K COOIIIOICHUIO HA
YPOKe OOIIENPUHSATHIX HOPM TIOBEICHUS, TPABHIT
OOIIEHUS CO CTapPIIUMHU (YUUTEISIMU) U
CBEPCTHUKAMHM (IIKOJbHUKAMHU );

- CIIOJIb30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH
coJiepKaHusl y4eOHOTO TIpeIMeTa uepes
JIEMOHCTPAIHIO 00YUYAIOIIMMCS IPUMEPOB
OTBETCTBEHHOT0, TPAKJAHCKOT'O TIOBEICHHUS,
IIPOSIBJICHUS YEJIOBEKOJIIO0US U 100pOCEPAEUHOCTH;
- OpraHM3aluio MedCcTBa MOTUBUPOBAHHBIX H
SPYIUPOBAHHBIX YUAITMXCS HAJI KX HEYCIIEBAIOIIUMHU
OJTHOKJTACCHUKAMH,

- 3HAKOMCTBO CO cepamu MpohecCHOHATEHON
NeSITeIIbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBaHHBIMHU Ha
JOCTHKEHUSX (PU3HUECKON HayKH, UTO CIIOCOOCTBYET
Pa3BUTHIO MPEJICTABICHU O BOBMOXKHBIX chepax
Oyayuieit mpodeccuoHaNbHON AeSITENFHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlalbHEeHIIEMy
00y4YEeHMIO B TOM HAIpaBJIEeHHUH U OCO3HAHHOMY
BBIOOPY OOydarommmMucs oyaymen npodeccuu

KBaHTOBBIE SIBJICHUA

16

- IPUBJICYCHUE BHUMAHUS 00YJaIOIINXCS K
[IEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha ypOoKax
SIBJICHHI, OpTraHU3aInI0 pabOTHI C MOTydaeMOi Ha
ypoke nHpopmanuenn Gpu3n4ecKoro coep>kaHus;

- IPUMEHEHHE Ha YPOKE TPYIIIOBOH pabOThI HITH
paboThI B apax, KOTOPbIE y4aT 00yJaroIIuxcs
KOMaHJHOU paboTe U B3aUMOJICUCTBHUIO C IPYTUMHU
00yYaroIIMMUCS;

- YCTQHOBJICHHE JOBEPHUTEIBHBIX OTHOIICHUS MEXTY
YYUTEIIEM U YYCHUKaMHU, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCIPUSATHIO YIAITIMHUCS TPEOOBAHHIA
Y IPOChO YUHUTENs, aKTUBU3AIMH WX TTO3HABATEILHOM
JeSITeTbHOCTH U aKTHBHOCTH;

- MOOYX/IeHNE 00YJArOIINXCs K COOIIOICHUIO Ha
ypOKe OOIIENPUHSATHIX HOPM TIOBEICHUS, TPABHIT
OOIIEHUS CO CTApPIIMMHU (YUUTEISIMU) U
CBEPCTHUKAMHU (IIKOJLHUKAMHU );

- CIIOJIb30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH
coJiepKaHusl y4eOHOTO peMeTa uepes
JIEMOHCTPAIIMIO 00YUYAIOIIMMCS IPUMEPOB
OTBETCTBEHHOT0, TPAKJAHCKOT'O TIOBEJICHHUS,
MIPOSIBJICHUS YEJIOBEKOIIOOUS U I0OPOCEPICUHOCTH,
- opraHu3anys mepcTBa MOTUBUPOBAHHBIX U




OPYAUPOBAHHBIX YHAIIUXCA

IMoBTOpPHUTENBHO — 9 - IPUBJICYCHUE BHUMAHUS 00YJaOIINXCS K

0000 1AMt MOIYJ/Ib LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypOKax
SIBJICHHIA, OPraHU3aIINI0 paOOTHI C IMOJIy4aeMOH Ha
ypoke uHpopMarueit pu3nIecKoro coAaepKaHus;
- IPUMEHEHHE HA YPOKE IPYIIIOBOH pabOThI WK
paboThI B apax, KOTOPBIE y4aT 00yJaromuxcs
KOMaHTHOW paboTe 1 B3aUMOJICHCTBUIO C IPYTHUMHU
00y4aroIMUCS




3.KasengapHo-TemaTu4eckoe IJIaHUPOBAHUE

Ne /it Jara Hazpanwme pa3nena/ rema ypoka KomuuectBo
4acoB
npumep | (akruuec
Hast Kast

MexaHuveckue siBJeHUs 40

1 02.09 MexaHunueckoe JABKeHHe. MaTepuaibHas TOUKa 1

2 04.09 Cucrema orcuera. OTHOCUTETBHOCTD 1
MEXaHUYECKOTO JIBH)KCHUS

3 06.09 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1

09.09 HepaBHoMepHOE MpSIMOJIMHEHHOE IBU)KCHHUE.

CpenHsisi 1 MTHOBEHHAsI CKOPOCTh

5 11.09 [TpsimonuHEItHOE paBHOYCKOPEHHOE ABM)KEHHUE. 1
Yckopenue

6 13.09 CKOpOCTh NPAMOIMHERHOTO PAaBHOYCKOPEHHOT'O 1

nBkenus. ['paduk ckopocTu

7 16.09 Jlaboparopuas padora Nel "Onpenenenue 1
YCKOPEHUs Tella MPH PaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOM IIOCKOCTH"

8 18.09 CBoboanoe nagenue ten. Onbltel [Nanwmest 1

9 20.09 BxonHast koHTpOIBbHASA paboTa 1

10 23.09 PaBHOMepHOE nBUKEHUE IO OKpYKHOCTH. [lepuon 1
U yacToTa oOpaieHus. JInneliHas u yrionas
ckopocTu. [leHTpocTpeMUTeIbHOE YCKOPEHUE

11 25.09 ITepssiii 3akoH HproToHa. BekTop cuiiel 1

12 29.09 Bropoii 3akon HetoToHa. PaBHoaelicTByrO1Iast 1
cHiIa

13 30.09 Tpernii 3axkoH HproToHa. Cynepno3unms cui 1

14 02.10 Pemenue 3aa4 Ha IPUMEHEHUE 3aKOHOB 1
HerotoHa

15 04.10 Cuna ynpyroctu. 3akoH ['yka 1

16 14.10 Pemenune 3anau o reme «Cuia ynpyroctu» 1

17 16.10 JlaGopatopHas pabota Ne2 «Omnpenenenue 1
KECTKOCTH TIPYKUHBD)

18 18.10 Cunia TpeHHs 1

19 21.10 Pemenue 3aga4d o Teme «Cuia TpeHUs» 1

20 23.10 JlaGopatopHnas padota Ne3"Omnpenenenue 1
Kod(purmenTa TpeHMs CKOIbKCHUS "

21 25.10 Pemenue 3aga4d o teme "3axkousl Herorona. Cuina 1
ynpyroctu. Cuia TpeHus"

22 28.10 Cwta TSOKECTH 1 3aKOH BCEMUPHOTO TATOTEHUS. 1
YckopeHnne cBOOOHOTO MaCHHS

23 30.10 Pemenue 3ana4d o reme "Cuiia TSHKECTHA U 3aKOH 1
BCEMHPHOI'O TATOTEHUS"

24 01.11 Pemenue 3ana4d o reme "Cuiia TSHKECTHA U 3aKOH 1
BCEMHPHOI'O TATOTEHUS"

25 06.11 [TepBas kocmMuueckasi ckopocth. HeBecoMocTs 1 1
neperpy3Ku

26 08.11 PaBHOBecue MarepranbHOI TOYKH. AOCOITIOTHO 1

TBEpOE Ten0. PaBHOBECHE TBEPIOrO TENA €




3aKPEIUIEHHON OCBhIO BpallleHus. MOMEHT CUJIBL.
[lenTp TsKECTH

27 PaBHOBecue MaTepuabHOW TOYKH. AOCOTIOTHO 1
TBEpAOE Teno. PaBHoBecue TBEPIOTO TENa C
3aKpEIUIEHHOW OCBIO BpallleHUsI. MOMEHT CUJIBL.
[lenTp TsKECTH

28 Pemenue 3anau no reme "MomeHT cuibl. LleHTp 1
TSKECTH"

29 IToaroToBKa K KOHTPOJILHOM paboTe MO TEME 1
"Mexanunueckoe qBuxxenue. Bzaumoseincreue
Ten”

30 Konrponsnas padora Nel mo treme 1
"MexaHnueckoe IBMKeHue. Bzaumonencraue
ten"

31 Nmnynsc Tena. Ummynse cuiiel. 3aKoH 1
COXpaHEHHsI UMITYJIbCa. YTIPYroe U HEeYIpyroe
B3aMMO/ICHCTBHE

32 Pemenue 3agad mo Teme "3aK0H COXpaHEHUS 1
uMmysbca'

33 PeakTuBHOE NBM)KCHHE B PUPOJIC U TEXHUKE 1

34 Mexanudeckas paboTa 1 MOITHOCTh 1

35 Pabora cuibl TSKECTH, CUITBI YIIPYTOCTH U CUIIBI 1
TpEHUs

36 Jlaboparopras padora Ned «OmpenencHue 1
paloThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TEJa 10 TOPU30HTATEHON
MOBEPXHOCTU»

37 CBs13b 3Hepruu 1 padoTsl. [loTeHnnanbHas 1
SHEPTHsl

38 Kunernueckas sneprus. Teopema o 1
KWHETHYECKOW DHEPTUN

39 3aKOH COXpaHEHUS SHEPTHH B MEXaHUKE 1

40 JlaGopaTtopHnas pabota NeS «3yueHue 3akoHa 1
COXpPaHEHHsI SHEPTUH»
MexaHnu4deckue K0J1e0aHUs ¥ BOJTHBI 15

41 KoinebarenpHOE ABIKEHHE U €T0 XapaKTEPUCTUKU 1

42 3aryxatomue Konebanus. BeiHyX1eHHbIE 1
Kosie0anus. Pezonanc

43 MareMaTryeckuil U MPyKNHHBIA MasiTHUKA 1

44 [Tepuon xonebannii MAaTEMaTHIECKOTO U 1
MPYKUHHOTO MasiTHUKOB

45 [IpeBpateHre 3HEPrUK NPy MEXaHNUYECKUX 1
KOJICOAHUSX

46 JlaGopatopHnas pabora Ne6 «Ormnpenenenue 1
4acTOTHI ¥ IEPHUOAA KOJIeOaHH M IPY>KUHHOTO
MasITHUKA)

47 JlabopaTtopHnas padota Ne7 «M3mepeHue 1
YCKOPEHHUsI CBOOOTHOTO TaICHHS»

48 Mexannueckue BoHbI. CBONCTBA MEXaHUYECKUX 1
BOJTH.

49 [TpomonbHBIE M TTOTIEPEYHBIE BOJIHBI. 1

50 3Byk. PacnpocTpanenue 3Byka 1

o1 OtpakeHue 3ByKa 1

52 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHI 1




pPE30HaHC

53 VYnpTpa3Byk U HH(pPa3BYK B IPUPOJIE U TEXHUKE 1
o4 [ToaroToBka K KOHTPOJIBHON pabOTE MO TeMeE 1
"3aKkoHBI cOXpaHeHUsA. MeXaHnuecKue KojaeOaHus
Y BOJIHBI"
55 Kontponbnas padora No2 o teme "3aKoHBI 1
coxpaHeHHs. MexaHn4ecKue KoJieOaHus U BOJTHBI"
DJIeKTPOMAarHUTHOE MoJjie U 7
3J1eKTPOMATHUTHBIE BOJIHBI
56 DNEeKTpOMarHuTHOE NoJie. DJIEKTPOMarHUTHbIE 1
BOJIHBI
57 CBOICTBA AJICKTPOMArHUTHBIX BOJIH 1
58 [IIxana 31eKTPOMArHUTHBIX BOJIH. 1
59 Hcnonb30BaHnEe 37EKTPOMATHUTHBIX BOJIH JUIS 1
COTOBOM CBSI3U
60 Pemrenue 3aa4 Ha onpeieTICHUE YaCTOTHI U 1
JUTMHBI 3JIEKTPOMArHUTHOMN BOJIHBI
61 JlaGopaTtopnast pabota Ne§ «3yueHnue cBOMCTB 1
AIIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOWIJIBHOTO Tese(hOHa»
62 DnekTpomMarHuTHas npupoja ceera. CKopocTb 1
cBera. BoaHOBBIE CBOMCTBA CBETA
CBeToBbI€ SIBJIEHUS 14
63 Hcrounnku ceta. [IpsmonuHeiinoe 1
pacripocTpaHeHue csera. 3atMmeHus CoHIA U
JIyHb1
64 3aKoH oTpakeHHs cBeTa. 3epkana. Pemenue 3a1au 1
Ha MPUMEHEHHNE 3aKOHa OTPAKEHUS CBETa
65 ITpenomiieHne cBeTa. 3aKOH PEJIOMIICHUS CBETa 1
66 [TotHOE BHYTPEHHEE OTPAKCHHE CBETA. 1
Vcnonb30BaHue MOJTHOTO BHYTPEHHETO
OTPaKEHHsI B ONITUYECKUX CBETOBOJIAX
67 JlaGopaTtopHnas pabota Ne9 "UccnenoBanue 1
3aBHCUMOCTH YTJIa IPEIOMIICHHS CBETOBOTO JTyda
OT yrJja NaJeHus Ha TpaHule "'BO3ayX-CTeKi1o""
68 Pemenue 3aa4 Ha IpUMEHEHUE 3aKOHOB 1
OTpaKEHHsSI ¥ IPEIIOMIICHUS CBETa
69 Jluna3el. OnTHYeckast Cuila JIMH3BI 1
70 [TocTpoenne n300paXkeHU B IMH3AX 1
71 JlaGopatopHnas pabora NelO "Onpenenenue 1
(OKYCHOTO PacCTOSIHUSI M OTITHYECKOM CHITBI
coOuparonien THH3bI"
72 OnTHyeckue TMH30BbIe TPHOOPHI 1
73 I';ma3 kak onTuyeckas cucreMa. 3peHue 1
74 JedexTsl 3penust. 1
75 Paznoxenue 6enoro ceera B crieKTp. OMBITHI 1
Herotona. CnoxeHue CeKTpaibHbIX LBETOB.
Jucnepcus ceera
76 BoaHoBBIE CBOIICTBA CBETA: TUCTIEPCHS, 1
uHTephepeHys U Audpaxius
KBaHTOBbIE sIBJICHUSI 16
77 OmnsiThl Pe3epdopaa u miianeTapHas MOJEIb 1
aToma
78 04.04 [Toctynatel bopa. Moaens atoma bopa 1




79 14.04 HcnyckaHue ¥ NOTJIOUIEHUE CBETa aTOMOM. 1
KBantbl. JInHeiuaTbie CIEKTPhI

80 16.04 PannoakTuBHOCTE U €€ BUIIBI 1

81 18.04 Crpoenue atomHoro saapa. Hykinonsnast Mozienb 1

82 21.04 PannoaktuBHbIC IpeBpatienus. M3oTomml 1

83 23.04 Pemenue 3agau 1o reMme: "PagnoakTuBHEIE 1
IIpeBpaleHus"

84 25.04 [lepuon nomypacnana 1

85 28.04 PaagnoakTHBHBIE U3Ty4EHUS B IPUPO/IE, 1
MeJMIMHE, TEXHUKE

86 30.04 SnepHble peakuu. 3aKOHBI COXPAaHEHHS 1
3apsJ0BOTO M MACCOBOTO YHCE

87 05.05 DHeprus CBs3M aTOMHBIX siiep. CBs3b Macchl U 1
DHEPTUU

88 07.05 [TpomexxyTouHas aTTecTanus 1

89 12.05 Pemenue 3amad no reme "Snepusie peakyun” 1

90 14.05 Peaxiuu cunTe3a u geneHus saep. MicrouHuku 1
sreprun CoJHIIA U 3BE3]T

91 16.05 Snepnas sHepreTuka. JleWCTBUS pagiOaKTUBHBIX 1
U3JTy4YCHUH HA )KUBbIC OPTaHU3MBI

92 19.05 O6o06maromuii ypok "DiIeKTpoMarHuTHOE TOJIe. 1
DneKTpoMarHuTHbIE BOJIHbI. KBaHTOBBIE sIBJIEHUS"
IHoBTOpPUTEIBbHO — 0000IIAO NI MOLYIb 9

93 21.05 [ToBTOpenwue, 0600meHne. MexaHndecKoe 1
JIBIDKEHHE.

94 23.05 [ToBTOpenue, 06061meHne. Bzaumoneiicrsue ter. 1

96 [ToBTOpenwue, o600menue. Konebanus v BOIHBI 1

97 [ToBTOpenue, o6o0mIeHHE. TemnnoBbIe MPOIECCHI 1

98 [ToBTOpeHnue, 06001IIeHNE. DIEKTPUUECKUE 1
SIBJICHUS

99 [ToBTOpenwue, 0600meHNe. CBETOBBIC SBICHHUS. 1

100 [ToBTOpenue, 06001meHe. MarHUTHBIE SBICHHS 1

101 [ToBTOpenue, 06061meHne. KBaHTOBbIE SBIEHUS 1

102 Peseps 1




[Ipunoxenue
1. Cnucok UTOroBbIX IIJIAHUPYEMBIX Pe3yJIbTATOB € YKa3aHHEM 3TAN0B UX (POPMHPOBAHUS
H C1I0CO00B OLEHKH
Y4eOHblil penmer: puzuka
YcnosHbie 0003HaueHus: omeHka Texymas (T) tematnyeckas ( Tem); yctro (Y), MUCbMEHHO
(IT), npakruxa(IIP).

K kon1my oOyuenus B 9 kiacce y o0yuaronuxcs 0yayt chopmupoBanbl | CriocoObI OIICHKH
CJIEIYIOLUE YMEHUS:

HCTIOJIB30BATh MOHATHS: CHCTEMA OTCUETa, MaTepuanbHas Touka, | Y, I, T, Tem
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHHUYECKOTO JIBMYKCHHUS,
nedopmarus (yrnpyras, miacTU4eckasi), TpeHUE, HEHTPOCTPEMUTETbHOE
YCKOpPEHHUE, HEBECOMOCTb U MEPErPY3KH, IIEHTP THKECTH, AOCOTIOTHO
TBEPAOE TEIO, LIEHTP TSIKECTH TBEPAOTO TEJa, paBHOBECHE,
MEXaHWYECKUE KOJIeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK,
ANEKTPOMArHUTHBIEC BOJIHBI, IIKAJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M TATBHO30PKOCTh, CIICKTPHI UCITYCKAHUS U
MOTJIOLIEHUS, anb(a, OeTa- U raMMa-u3IIydeHus, U30TOIbI, AepHas
SHEPreTHKA,;

pasnuuath siBJIeHUs (PaBHOMEPHOE U HEPAaBHOMEPHOE Y, 1P, T
MPSIMOJIMHEITHOE IBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEUHOE
IBUKEHHE, CBOOOIHOE Ma/IeHUe Tell, pPABHOMEPHOE JIBIKEHHE 110
OKPY>KHOCTH, B3aUMO/JICHCTBHE TEJl, PEaKTUBHOE JIBUKECHUE,
Kosie0aTenbHOE IBUKEHHE (3aTyXaroIIHe U BbIHYKICHHbIE KOJIeOaHus),
pE€30HaHC, BOJTHOBOE JBUKEHUE, OTPAKEHUE 3BYKA, TPSIMOJIMHEMHOE
pacnpocTpaHeHue, OTPAXKEHUE U IPEIOMIIEHUE CBETA, MOJTHOE
BHYTPEHHEE OTPaKEHHUE CBETA, PA3JIOKEHNE OEJIOr0 CBETA B CIEKTP U
CJIO)KE€HUE CMEKTPAIbHBIX [IBETOB, TUCIIEPCHS CBETA, ECTECTBEHHAS
pPaOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3Ty4EHNUS)
10 OMKMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3NUECKUX SBJICHUH B VY, Tem, T
OKpY’KaroIieM Mupe (B ToM yuciie Gu3nuecKue IBICHUS B IPUPOJIE:
TIPUJIMBBI U OTJIMBBI, BIOKeHUE T1aHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE JIBU>KEHHE JKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICCHUE, CECMUYECKUE BOJIHBI, I[yHAMH, X0,
[[BETa TeJI, ONTHYECKUE SBJICHUSI B IPUPO/JIE, OMOIOTUYECKOE ICHCTBHE
BHJIUMOTO, YIBTPA()HUOIETOBOTO M PEHTTEHOBCKOTO U3TYICHUH,
€CTECTBEHHBIN palOaKTUBHBIN ()OH, KOCMUYECKHE JTy4H,
PaINOaKTHBHOE U3ITYYCHHE MPUPOTHBIX MHHEPAJTIOB, ICUCTBUE
PaANOAKTUBHBIX U3Ty4YEHUN HA OPTraHU3M UYE€JIOBEKA), IPU 3TOM
MEePEBOUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) HU3UICCKUX SIBJICHUM;

OTIMCHIBaTh U3YYCHHBIC CBOMCTBA TE M (PU3HUCCKHUE SIBJICHUS, Vv, I1, T,IIP
UCTIONB3Ys GU3HUYECKUE BETMUUHBI (CPEIHSISI U MTHOBEHHAS! CKOPOCTh
TeJa Npu HEPaBHOMEPHOM JIBUKEHHUH, YCKOPEHHE, TIEpeMEIIeHHE, TYTh,
YIJIOBast CKOPOCTh, CHJIA TPEHUSI, CUJla YIPYTOCTH, CHIIA TSXKECTH,
yCKOpeHue cBOOOIHOTO Ma/IeHHUs, BEC Tella, UMITYJIbC Tejla, UMITYJIbC
CHWJIbI, MEXaHU4YecKasi paboTa U MOUTHOCTh, MOTEHIMAIbHAS SHEPI U




Tena, HOJHATOr0 HaJl IOBEPXHOCTBIO 3€MJIU, TOTEHLIUAIbHASI SHEPTUS
C)KAaTOM NPYKUHBI, KNHETUYECKAs DHEPIHs, ITOJIHA MEXaHUYeCKast
SHEprus, NepUoJl U 4acToTa KosueOaHu, UIMHA BOJIHBI, TPOMKOCTh
3BYyKa U BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTeJIb IPEIIOMIICHUS
Cpenbl), Ipy OMMCAHUU TPABMUIIBHO TPAKTOBATH (PU3HMUECKUI CMBICIT
UCIOJIb3yEMbIX BEJIMUMH, 0003HAYEHUS U €UHULBI (PU3NUYECKUX
BEJIMYMH, HAXOUTh (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NIECKYIO
BEJIMYMHY C IPYTMMHU BEJIMYMHAMH, CTPOUTH IPaUKHU N3yUEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepU30BaTh CBOWCTBA Tell, PU3HUECKUE SIBICHHUS U
IIPOLIECCHI, UCOJIb3Ys 3aKOH COXPAaHEHUSI SHEPTUH, 3aKOH BCEMHUPHOI'O
TATOTEHUS, IPUHIIUI CYNIEPIO3ULIUU CUJI, IPUHIIUIT OTHOCUTEIIBHOCTH
lNanunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI
OTPaXEHUS U MPEJIOMJIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO
1 MacCOBOTO YHMCEII NP SAEPHBIX PEAKLUAX, IPU TOM /1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCBIBATh €I0 MaTEMaTHUECKOE
BBIPAJKEHUE;

V,IL T, Tem

OOBSICHATH (PU3NUECKHE TPOLIECCHI M CBOIMCTBA TeJl, B TOM YHCIIE
U B KOHTEKCTE CUTYaIMi IPAKTUKO - OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO - CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3
2—-3 JOrMYecKHX IIaroB C OMOpoil Ha 2—3 H3YYCHHBIX CBOMCTBA
(U3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

Y, ILT

pelaTh pacy€THbIE 33/1a4M (ONUpAIOLINecs Ha CUCTEMY U3 2—3
YpaBHEHHUI), HCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOLINE
¢u3nyeckre BeJIMYMHBI: HA OCHOBE aHaJIN3a YCIOBUS 3a/1a41
3aMMChIBaTh KPaTKOE YCIOBHE, BBISBIATH HEIOCTAIOIINE WU
M30BITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI M (POPMYJIbI, HEOOXOUMBIE
JUIS pellieHus], IPOBOINUTh PacYETHI U OLIEHUBATh PEATMCTUYHOCTh
MOJIYYE€HHOT0 3Ha4Y€HUs (PU3NYECKOI BETMUNHBL;

pacrno3HaBaTh MPo0IeMbl, KOTOPbIE MOYKHO PEIIUTh IPU
MOMOIIM (PU3MUYECKUX METOJIOB, UCIIOJIB3YsI ONMCAHUE UCCIIeIOBAHMUS,
BBIJIEJISITH IIPOBEPSEMOE IIPEATIONOKEHHE, OLIEHUBATH ITPABUIIBHOCTh
MOPsIIKA IIPOBEICHUS UCCIIEA0OBAHUs, A€JIaTh BBIBO/BI,
HUHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHHUI U OMBITOB;

V,TIP, T

IPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3HMUECKUX SBICHUHN MU
¢bu3nyecKnux CBOMCTB Tel (M3ydyeHue BToporo 3akoHa HproToHa, 3akoHa
COXpaHEHMs SHEPTUH, 3aBUCUMOCTh TIepro/ia KojaeOaHui PyKUHHOTO
MasiTHHKA OT MacChl TPy3a M KECTKOCTH NMPY>KUHBI M HE3aBUCUMOCTbH OT
aMIUTUTY/IbI MaJIbIX KOJIeOaHUH, MPSAMOIMHEHHOE PacCIpOCTpaHEeHNE
CBeTa, pa3JioKeHne OeI0ro CBeTa B CIIEKTP, U3YICHUE CBOICTB
n300pa’keHus B IUIOCKOM 3€pKaJie U CBOMCTB U300pakeHuUs MpeIMeTa B
coOuparolei inH3e, HaOII0AeHHEe CIUIOIIHBIX U IMHEHYaThIX CIIEKTPOB
U3IYYEHHUs1): CaMOCTOSITEIbHO COOMPATh YCTAaHOBKY M3 H30BITOYHOTO
Habopa 000pyI0BaHMs, OMIMCHIBATH XOJ1 OTIBITA U €T0 PE3YJIbTaTHI,
(hopMyTupOBaTh BHIBOJIBI;

TP, T

IPOBOJUTH IPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUIH,
OTpeiesisAs CpeHee 3HAaUeHUE U3MEPSeMOi BeTUUMHBI ((POKYCHOE
paccrosiHre coOMparoLIei TMH3BI), 000CHOBBIBATH BHIOOpP criocoda
U3MepeHus (M3MEPHUTEIBHOTO PHOOopa);

ITP

IPOBOJUTH UCCIIEIOBAaHNUE 3aBUCUMOCTEN (PU3NUECKUX BEIMUNH
C MCTIOJIb30BaHUEM MPSAMBIX U3MEPEHU (3aBUCUMOCTb ITYTH OT
BpPEMEHHU IIPH PABHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHON CKOPOCTH,

ITP, Tem




nepuoja KojaeOaHuii MaTeMaTHIeCKOT0 MasiTHUKA OT JITMHBI HUTH,
3aBUCHUMOCTH yIJla OTPaXeHUs CBETA OT yIJIa [aJIeHUs U yria
MIPEJIOMJICHUS OT YIJIa MaJIeHUs): IJIAHUPOBATh UCCIIEIOBAaHUE,
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTAThI
MOJIY9€HHOU 3aBUCUMOCTH (PU3NYCCKUX BEIMYMH B BUJIC TAOIHUI] 1
rpaduKoB, JieNlaTh BBIBOJIBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

MPOBOJUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BETHUNH
(cpenHsisi CKOPOCTh M YCKOPEHHUE Tejla IIPU PaBHOYCKOPEHHOM
JBUKEHUH, YCKOPEHHE CBOOOIHOTO MaJICHUs, KECTKOCTh NPYKUHBI,
KO3 (QULHUEHT TPEHUs CKOJIbKEHUs, MEXaHu4ecKas paboTa u
MOIITHOCTbh, YaCTOTa M MEPHO KOJIeOaHUH MaTeMaTHYECKOTO U
IPY>KUHHOTO MasiTHUKOB, ONITHYECKasl CUJIa COOMPAIOLIEH JIMH3HI,
paZvoaKTUBHBIN (OH): IIIAHUPOBATH U3MEPEHMUSI, COOUPATh
JKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYS
MIPEJI0KEHHOW MHCTPYKLIMHU, BBIYUCIIATH 3HAYCHUE BETUUUHbBI U
aHAJIN3UPOBATh ITOJIYYEHHBIE PE3YJIbTAThI C yUETOM 3aJaHHOU
[IOIPEIIHOCTH U3MEPEHUM;

ITP

COOJI0IaTh PaBHJIa TEXHUKH 0€30IaCHOCTH PH padoTe ¢
1a00paTOpPHBIM 000PYIOBAaHHUEM;

I1P

pas3nyaTh OCHOBHbIE IPU3HAKH U3YUYEHHBIX (PU3MUECKHX
MOJIeJIel: MaTepUalIbHAs TOUKA, aOCOIIOTHO TBEPJOE TEJIO, TOUEUHBIN
HCTOYHUK CBETA, JIy4, TOHKAas JIMH3a, [IJIJaHETapHasi MOJEJIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 s1J1pa;

XapaKTepU30BaTh MPUHIMUIIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOI Ha UX ONHUCaHU (B TOM YHUCIIE:
CHUJOMETP, AATYUKU IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHMS, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (hoTOammapar, ONTHIECKUE CBETOBO/IBI,
CIEKTPOCKOI, I03UMETp, KaMepa BuiibcoHa), HCIONB3Ys 3HAHUS
0 CBOMCTBax (pU3MUECKUX SBIECHUIN U HEOOXOqUMbIe (PU3NYECKHE
3aKOHOMEPHOCTH;

V,TIP, T

UCIIOJIB30BATh CXEMBI U CXEMAaTUYHBIE PUCYHKU U3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX IPUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH YIeOHO - MPaKTHUECKUX
3aJ1a4, ONITUYECKUE CXEMBI JJIsl IOCTPOEHUS U300paKEHUH B IIJIOCKOM
3epKaJie ¥ coOuparouei TmHse;

V,TIP, T

MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMAIHIO O TPUMEPax )
MPAKTUYECKOT'0 UCTIONB30BaHUS (PU3UUYECKUX 3HAHHH B TOBCETHEBHON
KU3HH JIJIs1 o0ecrieueHust 0€30MacHOCTH MPH 0OpallieHuy ¢ mpudopamu
Y TEXHUYECKUMH yCTPOUCTBAMU, COXPAHEHUS 3/I0POBbS U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TTOBEJECHUS B OKPYKAIOIIEH
cpene;

V,TIP, T

OCYIIECTBIISATH MOUCK HHPOpMAUU (PU3UIECKOTO COJEPIKAHUS B
WHuTepHeTe, caMOCTOSITENHHO (OPMYIIHPYS IOUCKOBBIH 3ampoc,
HaXOJUTh IYTH ONPEIEICHUs TOCTOBEPHOCTH MOTYYEHHON
uH(pOpMAaIUY Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTIOJTHUTEIbHBIX
HCTOYHHKOB;

Vv, T, Tem

UCIIOJIb30BaTh MPH BBHITIOTHEHUHU YU€OHBIX 3aJaHUI HAyYHO-
HOMNYJISIPHYIO JIUTEPATYPy PU3NUECKOr0 COJIEPIKaHMs], CIIPABOYHBIE
Marepuaisl, pecypcel cetu MHTepHeT, BnaaeTs npuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMALIUU U3 OJTHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

VY, T, Tem

co3aaBaThb COOCTBEHHBIC ITHCEMEHHBIE U YCTHBIC COO6H_[CHI/IH Ha

VY, 11, Tem




OcHoBe nH(pOpMAIINK U3 HECKOIBKUX UCTOYHUKOB (PU3HUECKOTO
COJIep KaHUs, ITyOJIMYHO MPEICTABISATh PE3yabTaThl MPOSKTHOW MU
MCCIIEI0BATEIBCKON IeATEIbHOCTH, IPU TOM IPaMOTHO HCIIOJIb30BaTh
W3YUYCHHBIN MOHSATHIWHBIN alapar u3y4aeMoro pasjena Gu3nku u
COIPOBOXIATH BBICTYIUICHHE MPE3EHTAINEH ¢ yu€TOM 0COOCHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.




2. TpeGoBaHuUS K BbICTABJIEHHUIO OTMETOK 32 IPOMEKYTOUYHYIO ATTeCTALMIO.

Kpurepun u HOpMbI OLIEHKH 3HAHWA M YMEHHH 00y4YaKOIIMXCSl 32 YCTHBIH OTBET.

Onenka "5" craBuTCs, €C/IM YYEHHK:

1. IlokxasbiBaeT riy0OKOe M IMOJHOE 3HAHWE M IOHMMAaHME BCEro IPOrpaMMHOr0 MaTepuaa; IMOJHOE
ITIOHMMAaHHUE CYIIIHOCTU PACCMaTPUBAEMBbIX ITOHSATUM, SIBJICHUN U 3aKOHOMEPHOCTEH, TEOPUH, B3AUMOCBSI3EH.
2. YMeeT cOCTaBUTb IIOJHBIH M IPABUIbHBI OTBET HAa OCHOBE M3Y4YEHHOIO MaTepHuala; BbLAEIATH
IJIaBHBIC TIOJIOXKEHHUS, CAMOCTOSITENIbHO IOJITBEPXKAAaTh OTBET KOHKPETHBIMH NpuUMepamu, (akramu;
CaMOCTOSITEJIbHO M apryMEHTHPOBAaHO JielaTh aHalu3, O00OIIeHMs, BBIBOJbI, YCTaHABIUBATbH
MEXIIPEIMETHbIE CBSI3M (HAa OCHOBE paHee NPUOOPETEHHBIX 3HAHWI) M BHYTPHUIIPEIMETHBIC CBS3H,
TBOPYECKU NPUMEHATH IIOJyYEHHBIC 3HAHUS B HE3HAKOMOM CUTYallUH; IOCJIENOBATEIbHO, YETKO, CBA3HO,
000CHOBaHHO W 0e€30IMO0YHO H3NaraTh y4eOHBI MaTephal. YMEET COCTaBIIATh OTBET B JIOTUYECKOMH
[I0CJIEIOBATEIbHOCTH C MCIIOJB30BAaHUEM INPUHATON TEPMHUHOJIOIMHU; J€daTh COOCTBEHHBIE BBIBObI;
(hopMyIIMPOBAaTh TOYHOE OIPEICICHUE W UCTOJKOBAHUE OCHOBHBIX ITOHSATHH, 3aKOHOB, TeOpUi. MOXeT mpu
OTBETE HE MOBTOPSATH JOCIOBHO TEKCT YUeOHMKA; U3J1araTh, MaTepuall JUTEPATYPHBIM S3bIKOM; MPABUIILHO
U OOCTOSATENBHO OTBEYAaTh HA JOINOJHUTEIbHBIE BOIPOCHl YUMTENS; CAMOCTOSATENbHO M PALMOHAIBHO
UCIOJIb30BaTh HArJsiIHbIE MOCOOUS, CIpPaBOYHbIE MaTepUalbl, YU€OHMK, JIONOJHUTEIBHYIO JIUTEpaTypy,
[IEPBOUCTOYHUKH; IPUMEHATh CUCTEMY YCIOBHBIX 0003HAUEHUI ITPU BEACHUHU 3allMCEN, COMPOBOKIAOIINX
OTBET; MCII0JIb30BaTh Ul JOKa3aTeJIbCTBA BHIBOJIOB U3 HAOIOJCHUN U OIIBITOB.

3. CamocrosTenbHO, YBEpEHHO U 0€30IIMO0YHO TPUMEHSET [IOJyYCHHbIE 3HaHUS B PELIEHUH ITpobJieM Ha
TBOPYECKOM YPOBHE; JIOIyCKaeT He 0oJiee 0OHOTO HEeA04YETa, KOTOPBIN JIETKO UCTIPABIISAET IO TPEOOBAHHIO
YUUTENS; MUMEeT HeoOXOIMMble HaBbIKM PAa0OThI C NpUOOpaMu, YepTekaMHu, cCXeMaMH, rpaduxkami,
KapTaMH, COIYTCTBYIOIIMMHU OTBETY; 3allMCH, COIIPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.
Ounenka "4" craBuTCs, €C/IM Y4CHHK:

1. Tloka3biBaeT 3HaHMS BCETO M3YYEHHOI'O IPOrpaMMHOI0 MaTtepuana. J[aét moyHbIi U paBUIIbHBIN OTBET
Ha OCHOBE M3YYEHHBIX TEOPUH; JOMYCKAET HE3HAUUTENIbHbIE OIIMOKM U HEJOUYETHI IPH BOCIIPOU3BEIECHUU
M3Y4YEHHOI'0 MaTepuraia, HeOOJbIINe HETOUHOCTH MTPU UCIOIb30BaHUHN HAYYHBIX TEPMUHOB UJIU B BBIBOJAX,
0000mmeHusx u3 HaOmoneHnil. Marepuan usznaraer B onpeAeiaEHHON JIOTMUECKOW MOCIeI0BaTeNbHOCTH,
IIPU 3TOM JIOIMYCKAaeT OJIHY HErpyOyro OlIMOKY WM He OoJiee ABYX HEAOUYETOB, KOTOPbIE MOKET UCIIPABUTH
CaMOCTOSITENIbHO TpU TpeOOBAaHMM WM HEOOJBIION MOMOINM MpernoAaBaTelis; MOATBEP)KIAeT OTBET
KOHKpPETHBIMU ITPUMEpaMH; MPAaBUILHO OTBEYAET Ha JIOMOJHUTENbHBIE BOIPOCHI YUUTEIS.

2. YMeeT caMOCTOSATENBHO BBIACTATH TJIABHBIC IOJIOKEHHS B M3YYEHHOM MaTepuaiie; Ha OCHOBAaHUHU
¢bakTOB M HpHUMEpOB 000OINATh, JleaTh BBIBOJABL. YCTaHABIMBATh BHYTPHUIIPEIMETHBIE CBS3U. MoeT
NPUMEHSTh IOJIyYeHHbIE 3HAaHUS Ha MpPaKTHUKE B BUIOM3MEHEHHOM CHUTyaluu, COOJIOJaTh OCHOBHBIE
IIpaBWJIa KyJIbTYPbl YCTHOM p€4H; UCII0JIb30BATh IPH OTBETE HAYUYHbIE TEPMUHBI.

3. He oOmamaeT mMOCTaTOYHBIM HABBIKOM pabOTBl CO CIPABOYHOW JIMTEPATYypOH, YICOHHKOM,
MEPBOMCTOYHUKOM (IIPaBUIIBHO OPUEHTHPYETCSI, HO paboTaeT MEJIEHHO).

Ouenka "'3" craBUTCS, €CJIM YUEHUK:

1. VYcBaumBaeT OCHOBHOE coJiep)KaHHE Y4eOHOro marepuaia, HO MMeeT IMpoOenbl, He MPEeNsTCTBYIOIIHE
JalbHENIIeMy YCBOEHHUIO ITPOrpaMMHOTO MaTepHaia.

2. Wzparaer wmarepuan HeCHCTEMaTH3HpPOBAHHO, (parMEHTapHO, HE BCerJa IOCIEJOBaTENbHO;
MOKAa3bIBAaeT HEOCTATOYHYI C(OPMUPOBAHHOCTh OTIENIbHBIX 3HAHUW W yMEHHUM; ci1abo apryMeHTUpyeT
BBIBOJBI M 00O0OIIEHHMs, JOMyCKaeT OWIMOKM NpU HUX (OPMYIHPOBKE, HE HCIIOJIb3YeT B KadyecTBE
JIOKa3aTelIbCTBa BBIBOJIBI M OOOOIICHWS W3 HAOIIOICHWM, OMBITOB WM JOMYCKAeT OMUOKH TpPH HX
U3JI0KEHUU; JAET HEUETKUE ONPEICIICHUS IIOHATHMN.

3. HcnbITbiBaeT 3aTpyJHEHUs B NPUMEHEHHM 3HAHUM, HEOOXOMUMBIX JUIsl PEIEHMs 3ahad Pa3IudHbIX
TUIIOB, TPAKTUYECKUX 3aJaHM; IPpU OOBSICHEHWH KOHKPETHBIX SBJICHHH Ha OCHOBE TEOPUH M 3aKOHOB;
OTBEYAET HEIMOJHO Ha BONPOCHl YYMTENsS WIM BOCIPOU3BOAMUT COAEp)KAHUE TeKcTa YydeOHHMKA, HO
HEJ0CTAaTOYHO ITOHUMAET OT/AEIbHBIE MOJIOKEHUS, UMEIOLINE Ba)KHOE 3HAYEHHE B 3TOM TEKCTE, JOIyCKas
OJIHY-/IBE€ TPyObIE OMHUOKH.

Ouenka "'2" craBUTCS, €CJIM YYeHUK:

1. He ycBauBaer M He PacKpbIBaeT OCHOBHOE COJEp)KaHUE MaTepuala; HE 3HAeT WM HE IOHMMAaeT
3HAUUTENIbHYI0 YacThb IPOTrPaMMHOIO MaTepuaja B IIpeieiax IIOCTAaBICHHBIX BOIPOCOB; HE J€jacT
BBIBOZIOB Y 000OIIEHNIA.

2. Nmeer cnabo chopMupoBaHHBIE M HEIOJHBIC 3HAHHS, HE YMEET MPHUMEHATh HX NpPU PEUICHUH
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJJaHUi 110 00pasiy.



3. Ilpu oTBeTe Ha OJMH BOMPOC JOMYCKaeT Oojiee ABYX IpyObIX OMIMOOK, KOTOPhIE HE MOKET UCIIPAaBUTh
Ja)ke TP TIOMOIIU YUUTEIIS.

KpnTepml OICHUBAHUA IMCbMCHHBIX p360T (KOHTpOJIbeIX, CaMOCTOﬂTeJILHBIX)

Ounenka "5" craBurcs, €CJId YYeHUK:
1. Bemomau paboTy 6e3 ommrboK U HeJOYETOB;
2. [lonyctuin He 6osee 0AHOTO HeoveTa.
3.B paboTax ¢ n30BITOYHON MIIOTHOCTHIO 33/1aHUH JJOMYCKAETCS BHICTABIICHHE OTMETKH «5» B
COOTBETCTBHUH C 3apaHee OTOBOPEHHBIM HOPMATHBOM.
Ouenka "'4" craBuUTCH, €CJIM YUCHHK:
1. BemosHun paboTy MOJHOCTHIO, HO JOIYCTHJI B HEW He 0oJiee OJHOW HErpyood OIIMOKH M OJHOTO
HeJoueTa Wik He 0osiee IByX HEJ0YETOB.
2. B paborax c u30BITOYHON TIUIOTHOCTHIO 3aJaHUIl JIOMYCKAETCsS BHICTABICHHE OTMETKH «4» B
COOTBETCTBHH C 3apaHee OrOBOPEHHBIM HOPMATHBOM.
Ouenka "'3" craBuTcs, ec/i y4eHHK:
1. TIpaBuibHO BHITIOJIHUII HE MEHEE MOJIOBUHBI pa0OTHI MIIH JIOTTYCTHIIL:
He Oojiee NBYX rpyObIX omIMOOK; WU He Oosiee OlHOIM TpyOol W OAHON HEerpyOoW OMMOKH U OJHOTO
HeJ0YeTa; WK He 00Jiee IBYX-TPEeX HErpyObIX OMMUO0K; (POPMYIIbI TIPU HATMYHH MPABWILHOTO OTBETA HITU
OJTHOM HerpyOol OmMOKH M TpeX HEeI0YETOB; WM MPU OTCYTCTBUHU OIMIMOOK, HO MPH HAIUYUH YEThIpEX -
IITH HEAOYETOB.
2. B paborax ¢ u30BITOYHON IUIOTHOCTHIO 3aJlaHUM JIOMYCKAeTCs BBHICTABIEHHWE OTMETKH «3» B
COOTBETCTBHUHU C 3apaHEe OTOBOPEHHBIM HOPMATHBOM.
Ouenka "'2" craBuTcs, ec/i Y4eHUK:
1. JlomyCTHII YUCII0 OMHMOOK M HEIOYETOB MPEBOCXO/IAIIEE HOPMY, IPU KOTOPOM MOXKET OBITh BHICTABIICHA
OTMETKA «3»;
2. [IpaBHJIBHO BBITIOJIHWIT MEHEE YaCTH PabOThI, TOCTATOYHOM JIJIsl BEICTABJICHHUS OTMETKH <«3».

KonTpoabnas padora

OneHka «5» CTaBUTCS, €CITU YICHHUK BBIMOTHII paBuiibHO 0T 80% 1o 100% ot obrmiero yuciia 6auio
Ouenka «4» CTaBUTCS, €CIM YUSHUK BBITOTHWII MpaBmiibHO OT 60 % 10 79% ot olriero yucna

0auioB

Ouenka «3» CTaBUTCS, €CITM YICHHUK BBITOJHUI MPaBWIBHO 0T 35 % 10 59% ot obmiero uncia 6amios
Ouenka «2» CTaBUTCS, €CJIM YISHUK BBITTOJHIII TTPaBUILHO MeHee 35 % oT o01miero uncia 6aioB

WM HE IPUCTYIHI K paboTe, Wi He IPEICTaBUI Ha TIPOBEPKY.

Kpurtepun onennBanus 1a60paTopHbIX padoT

Ouenka «5» cTaBUTCS, €CIU YUYEHUK:

[TpaBUIBHO OMpeeNnu 1eb ONbITa M BBHIIOIHUI paboTy B OJIHOM 00beMe C COOI0eHHEM He0O0X0IuMON
MOCJIEZI0BATEIBHOCTH MPOBENEHUS OINBITOB M H3MepeHui. CaMOCTOSTENIbHO U PALMOHAIBHO BBIOpAl U
MOJrOTOBUJ JJISi ONbITa HEOOXoauMoe 00OpydOBaHHE, BCE OMNBITHI MPOBEN B YCIOBUAX U PEeKUMAX,
o0ecneurBaoIIUX MOJyYeHUE Pe3yJbTaTOB M BHIBOJIOB C HamOOJbIIeH TOYHOCTHIO. HayuyHo rpamoTHO,
JIOTHYHO OMHCcall HaOMIOACHUS U CPOPMUPOBAIT BBIBOJBI U3 OMBITA. B mpencTaBieHHOM OTYeTe MPaBUIBHO
U aKKypaTHO BBINOJHWJI BCE€ 3alUCH, TAOJIMIIBI, PUCYHKH, YEpTEXH, rpaduku, BBIYUCIECHUS U cleial
BbIBOJIbL. [IpaBHiIbHO BBIMOMHWI aHanu3 mnorpemHocte (9-11 kmaccsl). IlposiBisier opraHu3allMOHHO-
TPYAOBBbIE YMEHMs (MOAAEPKHUBAET YUCTOTY pabovero Mecra U MopsaoK Ha CTOJE, SKOHOMHO UCIONb3yeT
pacxogHble Marepuaibl). JKCIEPUMEHT OCYIIECTBIAET IO IUIAHY C yYETOM TEXHHMKH O€30MacHOCTH H
paBujI pabOThI ¢ MaTepUATIaMHU B 000PYI0BAHHUEM.

OueHnka «4» cTaBUTCS, €CITU YUSHUK BBIMOJHUI TPEOOBAaHUS K OLEHKE «5», HO: OIBIT IPOBOIMI B
YCIIOBHSIX, HE 00€CIIeYHNBAIOLINX J10CTATOYHON TOYHOCTH U3MEPEHHH. BbIIo nomyIieHo Ba — TpU HeJloueTa
i 6osee o JHOM rpyOoit OIIMOKU M OHOTO HeZo4eTa. DKCIIEPUMEHT MPOBEICH HE TIOJTHOCTHIO WIH B
OINMCaHUX HAOIIOAEHUH U3 OMbITA YUYEHHK JIOIYCTUI HETOUHOCTH, BBIBOBI CI€J1all HEMOIHBIE.

OueHka «3» CTaBUTCS, €CJIM YYEHUK:
HpaBI/IHBHO onpe;[em/m O CJab OIIbITA, pa60Ty BBITIOJIHACT HpaBI/IJIBHO HC MCHCC 4YCM HaHOJIOBI/IHy, OJHAaKO



00BEM BBITIOTHEHHOW YacTH TAKOB, YTO IO3BOJSET IMOJYYUTh MPABHIBHBIE PE3yIbTaThl M BBIBOJBI IO
OCHOBHBIM, MPUHIIMITHAIEHO BAXKHBIM 3a/1a4aM padoTsl. [Togdoop o6opympoBanus, 00bEKTOB, MATEPHAJIOB, a
Takke paboThl MO HAYally OMBITA MPOBENT C MOMOIIBI0 YYHUTENs; WU B XOJ€ IMPOBEACHUS OIbITa H
WU3MEPEeHUH OmbITa OBUTH JIOMYIIEHBI OMMOKH B OIMMCAaHWUHM HAOIIOJCHUN, (OPMYJIMPOBAHUH BBIBOJIOB.
OneIT TPOBOAUICS B HEPANMOHAIBHBIX YCIOBHSX, YTO MPHBEIIO K MOJYYCHUIO PE3yabTaTOB C OOJNbIICH
MOTPEITHOCTHIO WJIM B OTYETE OBUIM JOMYIIECHBI B OOIIEH CI0KHOCTH HE 0oJiee JBYX OMIMOOK (B 3alMCsX
€/IMHHUII, U3MEPEHUSX, B BBIUUCIICHUSAX, Tpadukax, TabauIax, cxemax, aHaJIM3e MOTPEUTHOCTeH U T.JI.) He
NPUHIUIHAIBHOTO Uil JTAHHOH pa0bOThl XapakTepa, HO TOBIUSBIIMX Ha PE3yJIbTaT BBINOJIHEHHS, HE
BBITIOJTHEH COBCEM WJIM BBIMIOJIHEH HEBEPHO aHanmm3 morpenrHocredt (9-11 kmaccsl). Jlomyckaer rpy0Oyro
omuOKy B XOJ€ dKCIIepUMEHTa (B 0OBSICHEHUH, B 0)OPMIICHUH pabOTHI, B COOIFOACHUHN TIPABUJI TEXHUKHU
Oe3omacHoCTH TIpH paboTe ¢ MaTepuasaMu u 00OPYIAOBAHHEM), KOTOPAs HCIPABISICTCS MO TPeOOBAHUIO
YUUTEIIS.

OuneHka «2» CTaBUTCS, €CITU YICHUK:

He onpenenun caMOCTOSATENBHO 1€J1b OIBITA: BBHIIOIHHI PaOOTy HE MOJIHOCTHIO, HE MOATOTOBHI HY)KHOE
obopynoBanue M OOBEM BBIMOJTHCHHONW YacTH pabOThl HE TMO3BOJICT CIENIaTh IMPABWIBHBIX BBIBOJIOB.
OnbIThl, U3MEPEHHSI, BEIYMCIICHUS, HAOJIIOICHHS TPOU3BOIMIMCh HENPAaBUIbHO. B X01e paboThI U B OTYETE
O0OHAPYXIIINCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIC B TPEOOBAHMIX K OIECHKE «3». Jlomyckaer
nBe (u Oomee) rpyOble OMIMOKH B XOJIe JIKCHEPUMEHTa, B OOBSICHEHUHU, B O(opmileHUU padoThl, B
COOJTFOICHUH TIPaBWJI TEXHUKHU OE301MaCHOCTH MPH paboTe C BEIIecTBaMU U 000pyIOBaHUEM, KOTOPBIC HE
MOJKET UCIPABUTH JIAXKE MO TPEOOBAHUIO YUUTEIIS.



3. I'pa¢uk KOHTPOJILHBIX PadoT.

Ne HaunmenoBanue paboTsl 9A 9b 9B or
/m
BxoaHast KoHTpoOJIbHAS paboTa 20.09.2024 | 16.09.2024 | 20.09.2024 | 18.09.2024
1 KonTponpnas padora Nel mo teme 15.11.2024 | 15.11.2024 | 15.11.2024 | 14.11.2024
"MexaHn4yecKoe IBUKEHUE.
BsaumogeiictBue ten"
2 Kontponbnas padora No2 o reme 29.01.2025 | 30.01.2025 | 29.01.2025 | 29.01.2025
"3aKOHBI COXPaHEHUS.
Mexanunueckue KojaebaHus u
BOJIHBI"
3 [IpomexyTouHas aTTecTanus 30.04.2025 | 05.05.2025 | 30.04.2025 | 30.04.2025




4. JIMCT KOPPEKTUPOBKH
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5.JIMCT KOPPEKTUPOBKHU KAJIEHIAPHO - TEMATHYECKOT0 NJIAHUPOBAHUS
NpH OpraHu3anum o0pazoBaTeJbHOI0 MPoLecca ¢ UCIOJIb30BaAHHEM
3JIEKTPOHHOI0 00y4YeHUs U IUCTAHIMOHHBIX 00Pa30BaTeIbHbIX TEXHOJIOT Wil

Ng Hara HazBanue pazaena/ rema ypoka Komnuec | Crioco6 npoBeaeHus
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