Pabouas nporpamma yuebHoro npeamera «du3rka» Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHus COCTaBlIeHa Ha OCHOBE:

1. ®enepajbHOro rocyapcTBeHHOro 00pa30BATEJLHOT0 CTAHAAPTA OCHOBHOIO 001Iero odopa3oBaHms, yTBepkaeHHOTO [Ipukazom
MunuctepcTBa npocsenieHus Poccuiickoit @eaepanuu ot 31.05.2021 r. Ne 287;

2. IlpumepHoii pabGoyeil mporpaMMbl OCHOBHOIro 001Iero oopa3oBaHus nmo (pu3MKe, KOTOpas 0400peHa perieHueM (eaeparbHOro
y4eOHO-METOIMUECKOr0 00BEAMHEHHS 110 00IIeMy 00pa3oBaHuto, TpoTokod 3/21 ot 27.09.2021
PaGoueii nporpaMMbl BOCIUTAHMSA, YTBEPKICHHOM mpuka3zoM ruMHazuu Ne 127/01-04 ot 16.08.2021.
Ha usyuecnue npenmera «®dusuka» B 7 — 9 kmaccax orBoautcs 231 4 3a Tpu roga oOyueHus mo 2 4 B Hepearo B 7 u 8 kimaccax (33

y4eOHBIX HE/IEeNH) M 110 3 4 B HEJIeIo B 9 Kiaccax.

[InanupyeMble pe3y/bTaThl 0CBOEeHHS YueOHOro npeamera «@u3uKa) Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus

Nzyuenne yuebHoro npenmera «Pu3nka» Ha ypoBHE OCHOBHOT'O OOIEro oOpa3oBaHUs JOIDKHO 00ECIIEUNBAThH TOCTHKECHUE CIIEIYIOIINX
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe socnumanue:
e IIPOSIBJIEHUE UHTEpEca K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (pU3MUECKON HAyKH;
e [IEHHOCTHOE OTHOLIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX (PU3HKOB.
I'padscoanckoe u 0yx08HO-HpPABCMBEHHOE BOCRUMAHUE:
e TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CY)KJI€HUU OOILIECTBEHHO-3HAYUMBIX U 3THUYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM
MIPUMEHEHHUEM JIOCTHKEHUN (HU3UKY;
e OCO3HAHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B EATEIBHOCTH YUEHOTO.
Ocmemuyeckoe socnumanue:
e BOCHIPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TApMOHUYHOTO IMOCTPOEHUS], CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.
Llennocmu nayunozo nosHanus:
e OCO3HAHHE IIEHHOCTH (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTUH, BayKHE -
1Ie COCTABIIAIOIIEH KYJIBTYPHI;
e pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, HUHTEPECA K UCCIIEIOBATEIbCKON JAESITETbHOCTH.
Dopmuposanue Kyibmypbl 300P06bs U IMOYUOHANLHO20 ONA2ONONYHUA!
e OCO3HAHHE LIEHHOCTHU 0e30macHOro odpasa >KW3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaXKHOCTU MpaBWJ 0€30MacHOro
MOBEJICHUSI HA TPAHCIIOPTE, HA JIOPOTrax, C ANEKTPHUECKUM U TETNIOBBIM 000PYI0BaHHEM B IOMAITHUX YCIOBUSX;
¢ c(hOpMUPOBAHHOCTH HaBbIKA peQUIEeKCHH, TPU3HAHIE CBOETO IpaBa Ha OIIKMOKY U TAaKOT'O )K€ MpaBa y APYroro yeaoBeka.
Tpyoosoe 6ocnumanue:
e AaKTUBHOE YYacTHe B PEIIEHUU MPAKTUYECKUX 3a/ay (B paMKax CEMbH, IIKOJIbI, TOPOJa, Kpasi) TEXHOJIOTUYECKON U COLMaIbHOM



HAMpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3NUECKUX 3HAHU;
e UHTEPEC K IPAKTUYECKOMY U3YyUEHUIO Npodeccuil, CBA3aHHBIX ¢ (PU3HUKOI.
Okonoeuueckoe socnumanue:
e OPHEHTAIMs] Ha NpPUMEHEHUEe (QU3MUECKUX 3HAaHUM Ul pelleHHs 3aJad B O0JACTH OKpYKAIoUleW cpefpl, MIaHUPOBAHUS
MOCTYIIKOB M OIICHKH UX BO3MOJKHBIX ITOCIIEACTBUH JIUIsI OKPY>KAIOILIEH CpeIbl;
e OCO3HAHME ITI00AIIBHOTO XapaKTepa 3KOJIOIMYECKUX Ipo0IeM U IMyTel UX pelIeHus .
Aoanmayus obyuarowe2ocs K U3MEHAIOWUMCS YCA0BUIAM COYUANbHOU U NPUPOOHOU CPeobl:
e IOTPEOHOCTh BO B3aUMOJCHCTBUU IIPHU BBINOJHEHUU HCCIIEIOBAHUN U IMPOEKTOB (U3UYECKOH HaNpaBIEHHOCTH, OTKPBITOCTb
OTIBITY U 3HAHUSIM JPYTHUX;
e TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO 1S TeIbHOCTD;
e IOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIEe POPMYITHPOBATH UICH, IOHSATHS, THIIOTE3bI O (PU3NIECKUX 0OBEKTaxX
U SIBJICHUSX;
e 0OCO3HAaHME Ae(HUITUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH (PHU3HKH;
e IUIAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;
e CTPEMJICHHE aHAIM3MPOBATH W BBHISABISATH B3aUMOCBS3H NPHUPOBI, OOIMIECTBA U SKOHOMHKH, B TOM YHCIIE C HCIOJIH30BAHUEM
(bu3nYecKuX 3HaHUM;
e OIIEHKA CBOUX JICHCTBUH C yUETOM BIMSHUS Ha OKPYKAIOMIYIO CPEAY, BO3MOXKHBIX TII00ABHBIX MTOCIIEICTBHIA.

METAINPEAMETHBIE PE3YJIbTATHI
VYHuBepcanbHbIE O3HABATEIbHBIE 1EUCTBUS
basosvie nocuueckue oelicmeust:
e BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHUH);
e YCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK KJIaCCU(PUKAIIMKA, OCHOBAHUS JIJIs1 000OIIIEHUS U CPAaBHEHHS,;
e BBISBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B pacCMaTpUBaeMbIX (haKkTax, JaHHBIX W HAOMIOJEHHSIX, OTHOCSIIMXCS K
(hUBUYIECKUM SIBIICHUSIM;
e BBISBJISITh TPUYNHHO-CIIEICTBEHHBIEC CBSI3U MPU U3YYSHHUH (DU3MUECKUX SIBICHUH U MPOIIECCOB; JIENaTh BHIBOJBI C UCTIOIb30BAHU-
€M JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKITFOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (DU3UUECKUX BEITHYHH,
e CAMOCTOSITENILHO BBIOUPATH CIIOCOO pelieHus yueOHol (hu3nueckoi 3aaun (CpaBHEHNE HECKOJIBKUX BApUAHTOB PEIICHHUS, BEIOOD
Han0oJIee MOAXOIAIIETO C YYETOM CaMOCTOSTEIHLHO BBIJICTICHHBIX KPUTEPHEB).
Baszoevie uccreoosamenvckue oeticmeusi:
e HCIIOJIH30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
e TIPOBOJMTH 110 CAMOCTOSTETIFHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIIOKHBIN (PU3NYECKUI SKCTIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHHE
(hU3UIECKOTO SIBJICHUS,
e OIICHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTHh HH(POPMAIIHIO, TOJYICHHYIO B X0JI¢ UCCIIEAOBAHUS U SKCIIEPUMEHTA;
e CAMOCTOSITENIBHO (DOPMYyIUPOBATH 0OOOIIICHHS M BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIOICHHUS, OTIBITA, UCCIICIOBAHMS;



e IPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3MYECKUX NPOIECCOB, a TAaKKE BBIIBUTATH MPEIIONOXKEHUS 00 HX
Pa3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
Paboma c ungopmayueri:
e IPUMEHSTh PA3IMYHBIE METOJbl, MHCTPYMEHTHI M 3alpoChl NpPU TMOUCKE U OTOOpe HH(OpPMALUKU WIM JAHHBIX C YYETOM
MIPEITIOKEHHOM yueOHOU (U3HUECKOM 3a/1a4;
e QHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMALIUIO PA3TUUYHBIX BUJIOB U (POPM MpeACTaBICHUS;
e CAMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MpeACTaBlIeHHUs HHPOpPMAMK W WUIIOCTPUPOBATH pEIIacMble 3aJlaud
HECJIOKHBIMU CXEMaMH, IMarpaMMaMi, HTHOU rpaduKoi U X KOMOMHALIUSIMH.
YHuBepcanbHble KOMMYHUKATUBHBIE IECTBUS
Obwenue:
e B X0/1€ 00CYX/IEeHUsI y4eOHOro MaTepuaia, pe3ylbTaToB Ja0OpaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh BONPOCHI IO CYIIECTBY
o0cy>KIaeMol TEMBbI U BbICKA3bIBaTh UJIEH, HALIETICHHBIC HAa PEIICHHE 3a/1a4H U MOAepKaHue OIaroxenaTeIbHOCTH OOIEHUS;
e COIIOCTABJISITh CBOM CYXJICHHUS C CYKICHHUSAMH JIPYTUX YYACTHUKOB JHAJIOTa, OOHAPYKUBATH PA3IMUUE M CXOJICTBO IMO3HIINN;
e BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
e IyOJIMYHO MPEACTABIATH PE3YIbTATHI BBITOJHCHHOTO (PU3NYSCKOTO OIBITA (IKCIICPUMEHTA, HCCIICIOBAHUS, TIPOCKTA).
Cosmecmuas desamenbHOCMb (COMPYOHULECTNBO):
e IOHMMATh M HCIIOJI30BATh MPEUMYIIECTBA KOMAHJIHONH W WHAMBUAYAITBHOW PabOTHI MPHU PEHICHUH KOHKPETHOH (U3MYECKOM
poOIeMBI;
e IPUHUMATH IIEJT COBMECTHOM JEATEeILHOCTH, OPTaHU30BBIBATEL JCHCTBHS 1O €€ JOCTHIKCHHIO: PACIIPENCIATh POJIH, 00CYXKIaTh
MIPOLIECCHI U PE3YyIbTaThl COBMECTHOM paboThI; 0600111aTh MHEHHS HECKOJIBKUX JIFOJICH;
e BEITIOJHATH CBOIO YacTh Pa0OTHI, JOCTUTAs KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HAIPABJICHUIO U KOOPIUHUPYSI CBOM JICHCTBHS
C IPYTUMH YJICHAMU KOMaHJIbI;
e OIICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIINI MPOIYKT MO KPUTEPHUSAM, CAMOCTOSTEIIEHO C(HOPMYIIMPOBAHHBIM YYaCTHUKAMU B3a-
UMOJEHUCTBHSL.
YHuBepcanbHbIE PETYIATUBHBIE JEHCTBUS
Camoopeanuzayus:
e BEISBJISITH MPOOJICMBI B )KH3HECHHBIX H YUCOHBIX CHTYAIHSIX, TPCOYIOIINX JIJIS pelICHHs (PU3NICCKUX 3HAHU;
e OPUEHTUPOBATHCSA B PA3NIUYHBIX TMOAXOJAX MPHUHATUS pEUIeHHH (MHIWBUIYyaIbHOE, MPUHSATHE PELICHUS B TPYIIE, MPUHITHE
pelIeHui Tpymmon);
e CAMOCTOSITENIEHO COCTABJIAThH ATOPUTM pelieHus PU3NIecKoii 3a/1a4u WK TUTaHA UCCIICIOBAHUS C YIETOM UMEIOIINXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH MIpe/iIaraeMbie BApUAHTHI PEIICHUIA;
e JieNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.
Camokxonmpons (peghrexcus):
e JIaBaTh aJIEKBATHYIO OLICHKY CUTYaIlMU U MpeJiarath 1jiaH e¢ N3MCHCHHUS,
e 00BSACHATH MPUYUHBI JOCTHKEHUSI (HEAOCTIXKEHHUS) Pe3yIbTaTOB ACSITEIbHOCTH, AaBaTh OL[EHKY MPUOOPETEHHOMY OIIBITY;



e BHOCUTHh KOPPEKTHUBBI B JIEATEIHHOCT (B TOM YHCIIC B XOJ BHITIOJHEHUS (PU3UYECKOTO MCCIEAOBAHUS WU MPOEKTA) HA OCHOBE
HOBBIX OOCTOSITEIICTB, U3MEHUBIIHUXCS CUTYAIlMi, YCTAHOBICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
e OIICHUBATH COOTBETCTBUE PE3YJIbTAaTAa IIEJIU U YCIOBUSIM.
OMOUUOHAIbHBLI UHMENIeKI.;
e CTaBUTH ce0s HA MECTO JIPYroro 4eloBeKa B XOJIC CIIOpa WM JUC KyCCHU HA HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U
JIOTUKY JPYToro.
Ipunamue cebs u opyeux:
e IIPU3HABATH CBOE MPaBO Ha OIMIMOKY MPHU PEIICHUH (U3UICCKUX 33/1a4 WU B YTBEP)KICHHUAX HA HAyYHBIC TEMBI M TAKOE K€ IIPABO

JPYroro.

B pesynpTaTe OCBOGHHMS TNPEAMETHOTO COACpX aHHs Kypca (QU3MKM y O0OydYalIIUXcs I peanoiiaraercs gopmuposanue
VHUBEPCANbHBIX YUeOHbIX Oelicmeuil (PETYIATUBHBIX, TM03HABATEIbHBIX, KOMMYHHKATHBHBIX):

PET'YJIATUBHBIE:
- YMEHHeE IUIAHUPOBATh MOCIIEI0BATEIBHOCTh JEHCTBUH ISl JOCTHKEHUS KaKOK-JIN0O0 11eNu;
- YMEHHUE PeIIaTh 3a/1auyd, OTBETOM JIJII KOTOPHIX SBJISIETCS] ONMUCAHUE TTOCIIEIOBATEIFHOCTH JEHCTBUM HA €CTECTBEHHBIX U (POPMATTbHBIX
A3BIKAX;
- YMEHHE BHOCUTH HEOOXOIUMBIE JOMOTHEHHUSI U U3MEHEHHS B TUIaH U CTIIOCO0 JACHCTBUSA B CIIydae PacXOXKJIEHHUsI HAYaJIbHOTO TUIaHa (WK
3TaJOHA), PEAIbHOTO JEHUCTBUS U €T0 pe3yJIbTaTa;
- YMEHHE UCIO0JIb30BaTh Pa3JINYHbIE CPEACTBA CAMOKOHTPOJIS.
IHO3HABATEJIbHBIE:
- YMEHUE BBIIEISATh, HA3bIBATh, YUTATh, OMMMCHIBATH OOBEKTHI PEAIbHON IEUCTBUTEIIHBHOCTH;
- yMeHHEe O0BSCHATH B3aUMOCBSI3b MIEPBOHAYATILHBIX MOHSATHI U 00BEKTOB C PeabHOM JeHCTBUTENLHOCTHIO;
- YMEHHE CO3/1aBaTh WH(POPMAIMOHHBIE MOJEIH OOBEKTOB, SBICHWM, TMPOIECCOB M3 Pa3HBIX 00JIACTeW 3HAHWM HA €CTECTBEHHOM,
dbopMann3oBaHHOM U (POPMATBEHOM SI3BIKAX;
- YMEHHUE BBIIETATh HH(OOPMAITMOHHBINA aCTIEKT 3a]]a4H, OTIEPUPOBATH TAHHBIMH, UCTIOJIb30BaTh MOJICNIb PEIICHMS 3a/1a4H,
- (hopmupoBaHNE CUCTEMHOTO MBIIIIJICHUS;
- (hopmupoBaHHe OOBEKTHO-OPHEHTHPOBAHHOTO MBIIIICHHS,
-popmupoBanue GopManTbHOTO MBIILIEHUS — CIIOCOOHOCTh MPUMEHSTH JIOTUKY MPU PEIIeHUH HHPOPMAIIMOHHBIX 3a/1a4;
- (hopMupoBaHUE KPUTHUECKOTO MBIIUICHUS] — CIIOCOOHOCTh YCTaHABIMBATh MPOTHBOPEUYHUE, T.€. HECOOTBETCTBHE MEXKIY JKEIAeMbIM U
JICHCTBUTEIIbHBIM.
KOMMYHUKATHUBHBIE:
- YMEHHE ONPEACTSATh HanOoJiee palHOHAIBHYIO MTOCIEI0BATEILHOCTD JEHCTBH MO KOJJICKTUBHOMY BBITIOTHEHUIO Y4eOHOM 3a1a4;
- YMEHHUE CaMOCTOATEIIBHO OLIEHUBATh CBOIO IEATEIIbHOCTD U IEATEIIbHOCTD YWICHOB KOJIJIEKTHUBA,;



- YMEHHE HUCHOJb30BaTh MOHOJOI M JUAJIOT JJIs BBIPAXKEHUS U JI0KA3aTENbCTBA CBOECH TOUKHM 3pEHUS, TOJIEPAHTHOCTH, TEPIUMOCTH K
Yy)KOMY MHEHHIO, K IPOTUBOPEUUBON MH(POPMAIIUH;

- ¢opMHpOoBaHHE yMEHUH BBIOOpA, TOCTPOCHUS M HUCIOJIB30BAHUS a/eKBaTHOW HMH(POPMALMOHHOW MOJENW JJs IepeJadyd CBOUX
MBICIIEH CpeACTBaMH €CTECTBEHHBIX U (hOpMaJbHBIX SI3bIKOB B COOTBETCTBUH C 33J]a4aMU U YCIOBUSIMH KOMMYHHUKAIIUU;

- YMEHHUE UCTI0IB30BATh HH(POPMAIUIO C YIETOM 3TUYECKHX U MPABOBBIX HOPM;

- (hopmupoBaHUe YMEHHI NCIIOIB30BAHUS HPOHUH, CAMOMPOHUH U FOMOPA B Ipo1iecce OOIIEeHHS.

IIpenmMeTHbIMH pe3yJIbTATAMH SABJISIOTCH:
7 KIIACC
[IpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Yy 00YUAFONIIXCSI YMEHHIA:

UCIIOJIb30BATh HMOHATHA: (PU3MYECKHE M XUMHUYECKUE SIBJICHMS; HAOIIOAEHUE, HKCIEPUMEHT, MOJENb, THIOTE3a; €AUHULIBI (U3UUECKUX
BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BELECTBa (TBEPIOE, KHUIKOE, Fa3000pa3HOE); MEXaHUUYECKOE JBHKEHUE (PaBHOMEPHOE,
HEpaBHOMEpHOE, MPSAMOJIMHEHHOE), TPaeKTOpHs, paBHOAEHCTBYIOIAs cwil, Aedopmanus (ympyras, IUJIacTUYECKas), HEBECOMOCTb,
COOO0IIAOIINECS COCY/IBL;

paznuuath sBieHus (quddys3us; TenaoBoe ABUKEHNE YaCTHUI] BELIECTBA; PABHOMEPHOE JBMKEHHE; HEPABHOMEPHOE JBHKEHUE; UHEPIIHS;
B3aMMOJICHCTBHE TeJl; PAaBHOBECHE TBEP/BIX TEN C 3aKPEIUIEHHOW OCHIO BpAIICHHS; TIepeaaya TaBICHHUs TBEPIBIMHU TE€IaMH, )KUAKOCTSIMHU U
razamu; aTMoc(epHoe HaBJeHHUE; IUIaBaHHME TeJl; MPEBPAIECHUS] MEXaHMYECKOH SHEpPruu) Mo OMHCAHUIO MX XaPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOe SIBIICHHE;

pacro3HaBaTh MPOSBIEHHE W3YYEHHBIX (DU3NYECKUX SIBJICHUI B OKPY)KaIOIIEM MHUpE, B TOM 4uciie (pU3NYEeCKUe SBIECHUS B MPHPOJIE:
MIPUMEPHI IBMYKEHUSI C Pa3IMYHBIMU CKOPOCTSIMH B JKUBOW M HEXKUBOM MPHUPOJE; EHCTBUE CHIIBI TPEHUS B MIPUPOJIC M TEXHHUKE; BIUSHHE
aTMoc(hepHOTO JIaBJIEHHs Ha )KMBOW OpraHM3M; IUIaBaHUE PHIO; phlyard B TeJe YelOoBeKa; MPU ITOM MEPeBOJUTH MPAKTUYECKYIO 337a4y B
y4eOHYIO, BBIJICNATH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKH (DU3UYECKHX SIBJICHHM;

OIUCHIBATh U3YYCHHBIE CBOWCTBA TNl U (PU3UUECKHUE SBJICHUS, MCIIONb3Yys (PU3NUECKUE BEIMUYMHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA,
BpeMsi, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHiIa TPEHUS, NaBJIeHHEe (TBEPIOTO TeNa, KUIKOCTH,
rasa), BBITAJKHBAIOLIAs CHUJa, MEXaHW4Yeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(Q(UIHMEHT MOJE3HOTro JEHCTBUS
MEXaHM3MOB, KHHETHYECKasi M TMOTSHIMAIbHAS DHEPTHs); MPH ONMHCAHUH TPABIIBHO TPAKTOBATh (DPU3WYECKUH CMBICI HCIOIh3YEMbBIX
BEJIMYMH, UX OOO3HAYEHUS M €AMHUIIBI (PU3MYECKUX BEIWYMH, HAXOAUTH (POPMYIbI, CBA3BIBAIOLINE AAHHYIO (DU3UYECKYIO BEIWYHMHY C
JIPYTHUMH BETTMYMHAME, CTPOUTH TPAaQUKH U3yYCHHBIX 3aBUCHMOCTEH (PU3NIECKIX BEIIHUHNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PM3MUYECKHUE SBJICHUS U IMPOIECCHI, UCTIONb3Ys MpPaBUIIA CIOKEHHs CU (BIOJb OJHOW MPSIMOW), 3aKOH
I'ykxa, 3akoH Ilackans, 3akoH Apxumena, IpaBWJIO paBHOBecUs pbldyara (OoKka), «30J0TO€ MPaBUIO» MEXAHHMKH, 3aKOH COXPaHEHUs
MEXaHUYECKOM SHEPTUH; IPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMaTUYECKOE BBHIPAKEHHUE;



OOBSICHATh (PU3NYECKHUE SIBIICHUS, TPOIECCHI U CBOMCTBA TEl, B TOM YHUCIIE W B KOHTEKCTE CUTYAIMi MPAKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABISATH MPUUUHHO-CIIECACTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAaroB ¢ OMopoi Ha 1—2 H3y4YeHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH,

pemaTh pacyéTHble 3aa4u B 1—2 neicTBUS, UCHOJb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIIME (PU3HUECKUE BETMYMHBI: HA OCHOBE aHaINM3a
YCIIOBHS 3aJaudl 3alMChIBATh KPATKOE YCIIOBHUE, TMOJCTABIATh (PH3MUECKUE BETUMYMHBI B (OPMYIIBI M MPOBOJIUTH PACU€Thl, HAXOIHUTh
CIpaBOYHbBIE JaHHBIE, HEOOXOUMBIE JUI PELICHHS 3a]1a4, OL[CHUBATh PEAIMCTUUYHOCTD MOTY4eHHON (PU3UYECKON BETUUHHBI,

pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOYHO PEIIUTh MPH MOMOIIM (DPU3HMUYECKUX METOJIOB; B ONMHCAHWW HCCIICAOBAHUSI BBLICISTH MPO-
BepsieMOoe MPEAINoIoKeHHe (TUIIOTE3Y), pa3iuyaTh U HHTEPIPETUPOBATD MOTyYEHHBIN pe3ysbTaT, HAXOAUThH OIIMOKH B XOJI€ OIbITa, /Ie1aTh
BBIBOJIBI TIO €T0 Pe3yJIbTaTaMm;

MIPOBOJIUTH OMBITHI IO HAOIIOJACHUIO (PU3MUECKUX SBICHUHN WK (PU3UUECKUX CBOICTB Tel: (hOPMYIHUPOBATH MTPOBEPSIEMBIE MTPEATONOKEHHUS,
coOMpaTh YCTAaHOBKY U3 TIPEIOKEHHOTO 000PYI0BAHNS, 3aITCHIBATH XO/I OMBITa U JOPMYITUPOBATEH BHIBOJIBI,

BBIMOJIHATE MPSIMbIe U3MEPEHHsI PACCTOSHUS, BPEMEHU, MACChl Tella, 00bEMa, CUIIbI M TEMIIEpaTyphl C HCIOJIb30BAaHHUEM aHAJOTOBBIX U
IU(GPOBBIX MPUOOPOB; 3AMKMCHIBATH TTOKA3aHUS IPUOOPOB C YIETOM 33JJaHHON a0COFOTHOM IMOTPEITHOCTH H3MEPCHHUIA;

MIPOBOJIUTH KCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKON BEUYMHBI OT JAPYTOi C MCIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBHCUMOCTH
IyTH PAaBHOMEPHO IBHXKYIIETOCS Tella OT BPEMCHH JIBIDKCHHS Tella; CHJIBI TPSHHS CKOJIKCHHS OT Beca Tella, KadecTBa 00pabOoTKU
MOBEPXHOCTEH TNl M HE3aBUCHUMOCTH CHUJIbI TPEHHSI OT IJIOUIaJU CONPHUKOCHOBEHUS TEJ; CHIIbI YIPYTOCTH OT YAJMHEHHS MPY>KUHBL;
BBITAJIKUBAIOIICH CHJIBI OT 00BhEMa TOTPYKEHHOM YacTH Tella M OT IUIOTHOCTH XKUJIKOCTH, €€ HEe3aBHCHMOCTH OT IDIOTHOCTH Teja, OT
TITyOUHBI, HA KOTOPYIO TIOTPYKEHO TeJo; YCIOBUH IMJIaBaHUs TeJ, YCIOBUN paBHOBECHS phlyara W OJOKOB); y4acTBOBATh B INITAHUPOBAHUHU
Y4eOHOTO HCCIICJIOBAHUS, COOMPATh YCTAHOBKY W BBITIONHATH H3MEPEHUS, CIEAys IMPEIUIOKCHHOMY IUIaHy, (PUKCHPOBATH PE3yJIbTATHI
MONTyYEHHON 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BHJE NPEAJTIOKEHHBIX TaOMUI] M TpadUKOB, AelaTh BBIBOJBI MO pe3yiabTaTaM
WCCIIeTOBAHMS,

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHUs (PM3MUYECKUX BEIMYUH (IUIOTHOCThH BEIIECTBA JKUIKOCTH U TBEPAOTO TelNa; CHIIa TPEHUS CKOJBKECHUS,
JaBIICHUE BO3JlyXa; BBITAJIKUBAIOIIAS CWJIA, JCUCTBYIOIIAS HAa TIOTPYKEHHOE B KUAKOCTH TEO; KOA(PQUIMEHT MOJE3HOTO JICHCTBUS
MIPOCTHIX MEXaHU3MOB), CIEAYS MPEATIOKEHHON MHCTPYKIUH: MPH BHITOJTHEHUU U3MEPEHUN COOMpATh SKCIIEPUMEHTAIFHYIO YCTaHOBKY U
BBIUUCIIATH 3HAUCHUE NCKOMOM BEITMIHHBI,

co0IIro1IaTh MpaBUiIa TEXHUKH OE30MACHOCTH MIPU PaboTe ¢ 1a00paTOPHBIM 000PYIOBAHHEM;

VKa3bIBaTh TPUHITUIBI JICHCTBHS TPHOOPOB W TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETp, JUHAMOMETD, COOOIIAIONIUECS COCY/IbI,
OapoMeTp, plyar, MoABM>KHBIA 1 HEMOIBUYKHBIN OJIOK, HAKIIOHHAS TIOCKOCTD;

XapaKTepU30BaTh MPHUHIIMITEI JCHCTBHS HW3YYCHHBIX TNPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX ONUCaHHS (B TOM YHUCIIE:
MOJIIIIUITHUKY, YCTPOHUCTBO BOJOIMPOBO/A, THAPABIMYECKUN TPECC, MAHOMETpP, BBICOTOMEp, IMOPIITHEBOM HACOC, apeoMEeTp), HCIIONb3Ys
3HAHUS O CBOMCTBAaX (PM3NICCKUX SBJICHUHA U HEOOXOIUMBIE (PH3UICCKUE 3aKOHBI H 3aKOHOMEPHOCTH;

MIPUBOAUTH MPUMEPHI / HAXOAUTH UH(OPMAIIHIO O MMPUMEPaX MPAKTHYECKOTO UCIONB30BaHUS (PH3UUECKUX 3HAHUN B MIOBCEIHEBHOW JKU3HU
I o0ecriedeHrs 0e30MacHOCTH MPHU OOpaIlieHn ¢ MprOOpaMy M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS M COOIIOICHHMS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpejie;



OCYLIECTBIIATH OTOOpP MCTOYHMKOB WH(pOpPMAIMKU B ceTH VHTEPHET B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOLIMXCSl 3HAaHUH M IMyTEM CpPaBHEHMs pa3JIMUHBIX HCTOYHMKOB BBIIENATh MHPOPMAIMIO, KOTOPas SIBISETCS HPOTUBOPEUMBOM WM
MOXeET ObITh HEZOCTOBEPHOH;

HCII0JIb30BATh IPH BBIIIOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-IONYJISIPHYIO JINTEpaTypy GU3NUECKOTr0 COIepKaHuUs, CIPAaBOYHbIE MaTEepUaIbI,
pecypcebl cetn HTepHET; BlaaeTh NpuéMaMu KOHCTICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus WH(GOPMAIIMHA U3 OJHOW 3HAKOBOW CHCTEMBI B
APYTyYIo,

CO371aBaTh COOCTBEHHBIEC KpAaTKHE MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3 HCTOYHUKOB MH(OpMAIMU (H3UYECKOTO CO-
Jiep’KaHKs, B TOM 4UCIie MyOINYHO JeaTh KpaTKue COOOLIEHUS O pe3y/bTaTax MPOeKTOB WM y4eOHBIX MCCIEJOBAHH; IIPU 3TOM IPaMOTHO
UCIOJIb30BATh U3yYEHHBII MOHATUHHBIN anmapar Kypca pU3UKU, CONPOBOXK/IaTh BHICTYIUIEHUE [TPE3CHTALIUEH;

IIPY BBIIOJHEHUH YYEOHBIX IPOEKTOB U MCCIIEA0BaHUIN paclipeieiiTh 005S3aHHOCTU B IPYIIIE B COOTBETCTBUH C MOCTABICHHBIMU 3a/la4aMH,
CIIEMUTHh 32 BBIOJHEHUEM IUIaHA JCWCTBHM, aJ€KBaTHO OIICHMBATH COOCTBEHHBIM BKJIA[ B JCATEIBHOCT TPYIIIBL, BBICTPAHBATH
KOMMYHUKaTUBHOE B3aUMOJECHCTBUE, YUNTBIBAasE MHEHUE OKPY/KAIOLIMX.

8 KUIACC
[TpenmeTHBbIC pe3ynbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y OO YUAIONIMXCS YMCHHIA:

UCIOJb30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSHHS BEIIECTBa,
KpHCTaJUIMYeCKUEe U aMOp(HBbIe Tea, HACBIIIEHHBI M HEHACBHIIEHHBIH Map, BIAXHOCTb BO3/yXa; TEMIEpaTypa, BHYTPEHHSS SHEPTHs,
TEIUIOBOW JIBUraTesb, O3JEMEHTApHBIA DJIEKTPUYECKUM 3apsil, D3JEKTPUYECKOE II0JIe, IMPOBOJAHMKM U JUAIEKTPUKH, IOCTOSIHHBIN
IEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;

pa3nuyath sBIEHHUs (TEIUIOBOE paclIMpeHHe/ckaThe, Tellonepeaada, TEIJIOBOE pPaBHOBECHE, CMAYMBaHME, KallWJLISIPHBIE SIBICHUS,
UCTapeHue, KOHJEHCcals, IIaBJIeHUe, KpUcTaiu3alnus (OTBepAeBaHME), KUIEHHUE, Terionepenadya (TerIonpOBOAHOCTb, KOHBEKIIHS,
U3JyYeHUE); 3JIEKTpU3alus Tell, B3aUMOACWUCTBUE 3apsAlOB, ACUCTBUS DJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3auMOJIeiiCcTBHE
MarHuTOB, JIEUCTBHE MAarHUTHOTO MOJIsl HA MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHIYKIIKS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBIEHHE H3YYEHHBIX (DU3MYECKUX SIBJICHUI B OKPY)KAIOIIEM MHUpE, B TOM 4uclie (PU3NYECKUE SBICHUS B MPHPOJIE:
MTOBEPXHOCTHOE HATSDKEHUE M KalWJUIAPHBIE SIBJICHUS B MpPUpPOJE, KpUCTAIbl B Ipupoze, uzinydeHue CoiiHia, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEsl, CHEra; >JIEKTPUUECKHE SBJICHUS B aTMOc]epe, NEeKTPUUECTBO KHUBBIX OPraHU3MOB;
MarHuTHOE ToJje 3emid, Apeid Momo CoB, poJib MarHUTHOTO MOJS JJIS KU3HU Ha 3emiie, MOJIIpHOE CHSHHE; MPH 3TOM IEPEBOAMTH
MPAaKTHUYECKYIO 3a/1a4y B y4eOHYIO, BBIICNIATh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKY (PU3NYECKUX SBICHUIA;

OIKCHIBATh M3YYEHHBIE CBOWCTBA TeNl M (pU3MUYECKUE SBJICHHUS, UCIONB3Ys (pU3MuecKre BEIWYHHBI (TeMIlepaTypa, BHYTPEHHSS dHEPrus,
KOJIMYECTBO TEIUIOTHI, yAeTIbHas TEINIOEMKOCTh BEIECTBA, yeIbHAs TEIUIOTA TUIABJICHUS, YACIbHAs TEIIoTa Mapoo0pa3oBaHus, yAeIbHAsS
TEIJIOTa CrOPAaHUs TOIUINBA, KOI()(UIIMEHT MOJIE3HOrO AEHCTBUS TEIJIOBOW MAIlIMHBI, OTHOCUTEINIbHAS BIAXKHOCTh BO3/yXa, JIEKTPHUUECKUN
3aps], CUJIa TOKa, HJIEKTPUUECKOe HAIpsHKEHHE, CONPOTHBIICHNE MPOBOIHUKA, YASIHHOE CONPOTHBIICHHUE BEIIECTBA, padoTa M MOILTHOCTh



AIIEKTPUYECKOTO TOKA); MPH OMUCAHUM NPABHIBHO TPAKTOBATH (DU3UUECKUI CMBICT HCIOJIB3YEMbIX BEJIMYHMH, 0003HAYECHUS U €MHUIIBI
(GU3MYECKUX BEJIMYMH, HAXOJUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (M3MYECKYIO BEIMUYMHY C APYTUMH BEIMYMHAMH, CTPOUTH IPaQUKH
M3YyUYCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEJINYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (M3MYECKUE SIBJICHHUS U TIPOIECCHI, WCIIONb3YS OCHOBHBIC IIOJIOKEHUS MOJEKYISPHO-KHHETHYECKOH
TEOPHH CTPOCHUs BEILECTBA, IMPHHIMI CYIEPIO3UIUM TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsana, 3akoH Oma ams
y4acTka 1emnu, 3akoH Jxoyns - JIeHna, 3aKoH COXpaHeHUs! SHEPIHH; MPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alUCHIBAThH
€ro MaTeMaTu4ecKOe BBIPAKCHUE,

OOBSICHATHh (DPM3MUECKUE TIPOIECCHl M CBOMCTBA TEN, B TOM YUCIE U B KOHTEKCTE CHUTYal[Mii NPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH TPHYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1 - 2 JIOTMYECKHX IIaroB ¢ Omopod Ha 1 - 2 M3y4EeHHBIX CBOICTBA
(bU3UYeCKUX SIBICHUH, (U3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH; peliaTh pacuéTHbIe 3a1aun B 2 - 3 NEeWCTBUS, UCIIONB3YS 3aKOHBI U
(dbopmyIel, CBsS3BIBarOIINE (DU3MYECKHE BEIWYMHBL: HA OCHOBE AaHAIM3a YCIOBHS 3aJayd 3allUChIBATh KPAaTKOE YCIIOBHE, BBIIBIATH
HEJOCTAaTOK JaHHBIX JUIS PEIICHHs 3aJa4yd, BBIOMPATh 3aKOHBI U (HOPMYJbI, HEOOXOOMMBIC Uil €€ pEIICHUs, NMPOBOAUTH PACUEThl M
CpaBHMBATh MOJYYEHHOE 3HAYCHUE (PU3NIECKON BETMUMHBI C I3BECTHBIMH JaHHBIMU,

pacrmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PEIIHTH MPU MOMOIIM (HU3NYECKUX METOJOB; HUCIIONB3YS OMHMCAHUE MCCIICAOBAHUS, BBIACIAT
MIPOBEPSIEMOE TPEATIONOKEHUE, OLICHUBATH MTPABMIIBHOCTH MOPS/IKA TIPOBEACHUS UCCIIEIOBAHUS, A€TaTh BHIBOIBI;

MPOBOJHUTE OIBITHI 110 HAOIIOICHUIO (PM3NYECKHX SIBIICHUH WM (PH3MYECKIX CBOMCTB Tell (KaIlWJUIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBIICHHS
BO3/yXa OT ero 00b&Ma, TeMIIepaTyphbl; CKOPOCTH MPOIIECCa OCTHIBAHMSA/HATPEBAHKS IIPH N3TYYSHUH OT IIBETA M3ITyJalOIIeil/ TOrIomaromei
MIOBEPXHOCTHU; CKOPOCTh MCIAPEHHs BOABI OT TEMIIEPATYphl KUAKOCTU U TUIOIIAU €€ MOBEPXHOCTH; SIEKTPHU3aLUs Tell U B3auMOJECHCTBUE
AIIEKTPUYECKUX 3aps/IOB; B3aHMMOJICHCTBHE TIOCTOSHHBIX MarHUTOB, BH3YaJIM3alllsi MarHUTHBIX TIOJIEH TIOCTOSIHHBIX MAarHWTOB; JEHCTBUS
MarHMTHOTO T0JIsi Ha MIPOBOJHHUK C TOKOM, CBOMCTBA 3JI€KTPOMAarHuTa, CBOMCTBA 3JIEKTPOBHUraTeNs MOCTOSIHHOTO TOKA): (hOPMYJIUPOBAThH
MIpOBEpsIeMbIe TIPEATIONOKEHHUS, COOMPaTh YCTAHOBKY M3 TPEIUIOKEHHOTO O00OpYIOBaHHS;, OMMCHIBATH XOJ OIBITa W (HOPMYIMPOBATH
BBIBO/JIBI;

BBITIONTHSTH TIPSIMBIE W3MEPEHHs TEeMIepaTyphbl, OTHOCHUTENBHON BIAXHOCTH BO3yXa, CHJIBI TOKA, HANPSHKEHHUS] C HCIOJIh30BAaHHEM
aHAJOTOBBIX NMPHOOPOB M JATUYMKOB (DU3UUECKUX BEIMYMH; CPaBHMBATh PE3YJbTaThl M3MEPEHUH C Yu€TOM 3aaHHOW aOCONIIOTHOM
MIOTPEITHOCTH;

MIPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (pU3MYecKoi BETUUMHBI OT APYTroil ¢ MCMOJIb30BaHUEM MPSMBIX U3MEpEHUH (3aBUCHMOCTh
CONPOTHUBIICHHSI TIPOBOIHUKA OT €T0 JUTHHBI, TUIOIIAN TTOTIEPEYHOTO CEYCHUSI U Y/ICTBHOTO COTPOTHBIICHHS BEIIECTBA MPOBOJHHUKA; CHIIBI
TOKa, MIYIIEro yepe3 MPOBOJHMK, OT HANPSKEHUS Ha MPOBOJHMKE; MCCIEAOBAHUE IMOCIEIOBATEILHOIO U MapalyIeIbHOIO COEAMHEHUN
MIPOBOJHMKOB): TUIAHWPOBATh WCCJIEOBaHNE, COOWMPaTh YCTAaHOBKY W BBINOJHATH HM3MEPEHUS, CIEAyS TMPEUIOKEHHOMY IUIaHy,
(uKCHPOBaTh PE3yJbTAThI OTYUYEHHOM 3aBUCMOCTH B BU/I€ TaOJIUII U IPa(MKOB, /1e/I1aTh BHIBOABI [0 PE3YJIbTaTaM HUCCIIEI0BAHUS;
MIPOBOJNTH KOCBEHHBIE M3MEpEeHUsT (U3NUECKUX BeIMUYMH (yAeTIbHas TEIUIOEMKOCTH BEIIECTBA, CONPOTHBICHHE MPOBOIHHUKA, padoTa W
MOIIHOCTh DJIEKTPHUUECKOr0 TOKa): IUIAHUPOBaTh H3MEPEHHs, COOMPATh OSKCIEPUMEHTANbHYIO YCTAHOBKY, CJeIys MpPeaIOKEeHHOU
MHCTPYKIIH, ¥ BBIYUCIISTH 3HAYEHUE BEITNYNHEI,

co0JII0/1aTh MTPaBUIIa TEXHUKU 0€30MacHOCTH MPH paboTe ¢ 1a00opaTopHBIM 000pyI0BAaHHEM;



XapaKTepU30BaTh MPHUHIIMIBI JCHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCaHUs (B TOM YHUCIE!
CHUCTEMa OTOIUICHUS JOMOB, THUIPOMETp, IapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETYHK OJICKTPUUECKONM DHEPIHH, IJICK-
TPOOCBETUTEIbHBIE TPUOOPHI, HArpeBATENbHBIC JIEKTPONPUOOPHI (MPUMEPBI), DIIEKTPUUYECKHE TPEAOXPAHUTENH; OSJICKTPOMATHHT,
AJNIEKTPOJIBUTaTEeNIb TOCTOSIHHOTO TOKAa), MCIOJb3ys 3HAHHWA O CBOMCTBAaX (U3MYECKUX SBICHHM M HEOOXOoAWMbIe (DHU3HUUECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKHUE YCTPONCTBA M W3MEPHUTEIIbHBIC MPHOOPHI MO CXeMaM M CXEMAaTUYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, MABUTaTEIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKON, pEOCTar); COCTaBISATh CXEMBbl
ANEKTPUYECKUX IIEMEH ¢ TMOCIeI0BATEIbHBIM U TapaUIeIbHBIM COCIMHEHUEM SJIEMEHTOB, pa3jinyas yCJIOBHBIC 00O3HAYCHUS JIEMEHTOB
AIEKTPUUECKUX LENEH;

MIPUBOJIUTH TTPUMEPBI/HAX0IUTh HH(OPMAIIMIO O TIPUMEpax MPaKTUYECKOTO HCITOJIb30BaHUS (PHU3UYECKMX 3HAHWN B MOBCEIHEBHOMN >KM3HU
It obecrieueHus: 6€30IMacHOCTH TP OOPAIICHUH ¢ MPUOOPaMU U TEXHUYCCKUMHU YCTPOHCTBAMH, COXPAHEHHS 3I0POBBS U COOJIOICHHUS
HOPM 5KOJIOTUYECKOT0 MIOBEJICHUS B OKPYKAIOIIEH CpeJie;

OCYIIECTBIIATh TOWCK WHGOpMAMKA (PU3UICCKOTO COJCpXKaHUS B ceTH MIHTEepHET, Ha OCHOBE MMEIOIMXCS 3HAHWHA U ITyTEM CPaBHEHUS
JIOTIOTHUTEIBbHBIX UICTOYHHKOB BBIZICIIATH HH()OPMAIINIO, KOTOpast SIBJISETCS MPOTUBOPEUYHMBOM HIIM MOKET OBITh HEIOCTOBEPHOM;
WCIIOJIH30BATh TP BBHITIOJHCHUH YUEOHBIX 3a/IaHUN HAYYHO-TIOMYIIIPHYIO JINTEPATYPy (PU3NIECKOTO COACPIKAHUS, CIPABOYHBIC MATCPHAIIBI,
pecypcebl cetn MHTepHeT; BlaaeTh npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa, MPeodpa3oBaHus WH(GOPMAIIMK U3 OJHOW 3HAKOBOW CHCTEMBI B
APYTYI0;

co3llaBaTh COOCTBEHHbIE MMCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIIeHHUs, 06001as nH(HOPMAINIO U3 HECKOIBKUX MCTOYHHKOB (PU3MUYECKOTO
COJIEpKaHusI, B TOM YHCJIE MMyOJUYHO MPEACTABIATh PE3YJIbTAThl MPOSKTHOW WM HUCCIIEOBATEILCKON ACSITETbHOCTH; MPU TOM IPAaMOTHO
WCTOJIb30BATh U3yYCHHBIN MOHITUWHBIN anmapar Kypca pU3HKHU, COPOBOXKIATh BHICTYIIICHHE MTPE3CHTAIUEH;

TIPU BBIMOJIHEHUU YYE€OHBIX MPOEKTOB U UCCIIECAOBAHUM (PU3NYECKUX MPOIIECCOB PaCTpeAesisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMHU 33J]a4aMU, CJIEIUTh 32 BBIIIOJHEHHEM IJIaHa JCHCTBUI M KOPPEKTUPOBATH €T0, aeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]l
B JICSITEIILHOCTh TPYIIIIBL;, BHICTPAUBATh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHUE, MPOSIBIISISI TOTOBHOCTH pa3peliaTh KOH(INKTHI.

9 KJIACC
[TpenmeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Yy O0YUAIOLTUXCSI YMEHHIA:

WCITIOJIb30BaTh TIOHATHS: CUCTEMa OTCUETa, MaTepHalibHAsl TOYKA, TPACKTOPHUS, OTHOCHUTEIFHOCTh MEXAHWMUECKOTO JIBIKEHUS, nedopmarius
(ynpyrasi, mnactudeckasi), TpEHHE, IIEHTPOCTPEMUTENLHOE YCKOPEHNE, HEBECOMOCTh U MEPETPy3KU; IEHTP TSHKECTH; a0CONMIOTHO TBEPAOE
TENO, LEHTP TSKECTH TBEPIOrO Tela, pPABHOBECHE; MEXaHMUYECKHME KojleOaHWs M BOJIHBL, 3BYK, HH(Pa3ByK M YIbTPa3BYK;
AJIEKTPOMATHUTHBIE BOJHBI, IKaJla JJIEKTPOMArHUTHBIX BOJH, CBET, OJHM30PYKOCTh M JAIbHO30PKOCTh, CIEKTPHI HCIYCKAHUS U
MOTJIONIEHUS; alb(a, 6eTa 1 raMMa-u3Iy4eHHUs, U30TOIIbI, SiAepHast SHEPreTUKa;



pa3nuyarh SBIE€HUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHENHOE JBHXEHHE, PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBU)KEHUE,
CBOOO/IHOE MaJieHUE Tell, PABHOMEPHOE JBM)KEHHE IO OKPY)KHOCTH, B3aUMOJEHCTBHE TeJl, PEAKTUBHOE [IBIKEHME, KoylebaTelbHOe
JBIDKCHUE (3aTyXarollMe U BBIHY)KACHHBIC KOJICOAHHs), PE30HAHC, BOJHOBOE [IBIDKCHHE, OTPAXEHUE 3BYKa, MPSIMOJIMHEHHOE
pacnupocTpaHeHHe, OTPaKEHUE U IPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPaK€HHE CBETa, Pa3JiokKeHUe Oeoro cBera B CIEKTP U
CJIO’)KEHHUE CHEKTPaIbHBIX I[BETOB, JUCIIEPCHUS CBETA, €CTECTBEHHAs PaJOAaKTUBHOCTh, BOSHUKHOBEHUE JIMHEWUATOTO CIIEKTPA U3IY4YEHNUs)
I10 OIIMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHHE H3YYCHHBIX (U3UUECKHX SBICHHN B OKpYXAlOIeM MHpe (B TOM 4ucie (pu3ndeckue sBJICHUS B MPHPO/IE:
NPWIMBBl M OTJIUBBI, ABWXKEHUE IulaHeT COJIHEUYHOM CHCTEMbl, PEaKTHBHOE J[IBH)KEHHE JKUBBIX OPraHW3MOB, BOCIIPHUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMHU, X0, [IBETA TE€J, ONTUYECKUE SIBICHUS B PUPOJIE, OMOIOrHYECKOe eiicTBrE
BUJIMMOTO, yIbTPa(hOIETOBOrO U PEHTIEHOBCKOTO M3JIy4eHUH; €CTeCTBEHHBIN PaMOaKTUBHBIN (DOH, KOCMUYECKUE JTy4H, PaJHOaKTHBHOE
U3JIy4eHHUE IPUPOJHBIX MUHEPAJIOB; ICHCTBUE PAJMOAKTUBHBIX M3JIyY€HUM Ha OpraHU3M 4eJIOBEKa), IIPU ITOM NEPEBOAUThH NPAKTUYECKYIO
3a71a4y B yueOHY0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKN (PU3UUYECKUX SIBJICHUH;

OIKCHIBATh U3YYEHHbIE CBOWCTBA T€N U (PU3MUECKHUE SBJIECHUS, UCIIONIB3Ys (PU3HUECKUE BEIUYMHBI (CPEIHSSI 1 MTHOBEHHAs! CKOPOCTh Tela
[IpY HEPaBHOMEPHOM JIBU)KEHHHM, YCKOPEHHE, MepeMelleHre, MyTh, yIJIoBas CKOPOCThb, CHJIA TPEHMs, CHJa YNPYrOCTH, CHUJA TSKECTH,
YCKOpEHHE CBOOOIHOTO TaJeHUs, BEC Tella, UMITYJIbC Tella, HMITYJIbC CHJIbI, MEXaHHYecKas paboTa ¥ MOIIHOCTh, TIOTCHIIUATIbHASL SHEPT U
TeJa, MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAIbHAS SHEPTHsl CXKATOW MPYXKHUHBI, KHHETUYECKasi SHEPIus, MoJHas MeXaHU4YecKas
SHEprus, NepuoJ M 4YacToTa KojeOaHUil, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTellb MPEIOMIICHHUS
Cpenbl); IpU ONMHCAaHWU MPABHWJIBHO TPAKTOBATH (PU3MUECKUM CMBICH HCIOJIb3yEeMbIX BEIUYMH, 0003HAYEHUS W €AWHUIBI (PU3UUECKHX
BEJIMYMH, HAXOIUTH (POPMYJIbl, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO0 BEJIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH I'paMKH M3yYEHHBIX
3aBUCHMOCTEH (PU3NUECKUX BETUUMH;

XapaKTepu30BaTh CBOICTBA Tell, GU3NYECKUE SBJICHHS U MTPOLECCHI, UCIOIb3YsI 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS,
IIPUHLIUI CYTIEPIIO3ULINN CHUJI, IPUHLIUI OTHOCUTENbHOCTH ["anmuiies, 3akoHbl Hpr0TOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUSI CBETa, 3aKOHbI COXPAHEHMs 3apsAO0BOTO M MAacCOBOIO YHCEN NpU SAEPHBIX PEaKUMAX; NPU ITOM JaBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3aIIMChIBATH €0 MaTEMAaTHUECKOE BBIPAXKEHUE;

OOBSICHATH (DU3MYECKHE MPOLIECChl U CBOMCTBA TN, B TOM YWCJIE€ U B KOHTEKCTE CUTyallUl MPaKTHKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISBJISTH NPHUYMHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOpOi Ha 2—3 M3y4eHHBIX CBOICTBa
(bu3nYecKuXx sIBIEHUH, GU3NYECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pemars pacu€THbIE 3aJauu (OMUPAIOLIHECcs Ha CUCTEMY U3 2— 3 ypaBHEHMH), UCTIONIB3YsI 3aKOHBI U (JOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBMS 3aJlaud 3alKChIBaTh KPATKOE YCIIOBHE, BBISBIATH HENOCTAIOLIME WM H30BITOYHBIE JaHHBIE,
BBIOMpATh 3aKOHBI U (HOPMYITbI, HEOOXOAUMBIE JUIS PEIIEHHs, POBOJUTH PACUEThl U OLICHUBATh PEAIMCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(hbM3HYECKOi BETMYNHBL

pacro3HaBaTh MpoOIEeMbl, KOTOPBIE MOKHO PEHIUThH MPH MOMOIIN (PU3NIECKUX METOIOB; UCTONb3Ys OMHMCAHUE MCCIIEOBAHMS, BBIJCIATh
IIPOBEPSIEMOE TPETOJIOKEHHE, OLEHUBATh NMPAaBUIBHOCTh MOpPsIKAa HMPOBENEHUS HCCIEJOBaHMs, JEJIaTh BbIBOJbI, MHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUI U OTIBITOB;



MIPOBOAUTH OIBITHI O HAOMIONECHUIO (PU3MYECKUX SBICHUH WM (U3MUECKUX CBOMCTB Tel (M3yueHHe BTOPOro 3akoHa HpioToHa, 3aKoHa
COXpaHEHHsI SHEPruM;, 3aBUCHUMOCTh MEpHOAa KOJIcOaHWl MPY)KMHHOTO MAasTHHKAa OT MacChl Tpy3a M JKECTKOCTH TPYXKHHBI U
HE3aBHCUMOCTb OT aMIUTUTY/bl MaJIbIX KOJeOaHUI; MPSIMOIIMHEWHOE PACHpPOCTPAHEHHWE CBETa, pa3joKeHHEe OelIoro cBeTa B CIEKTD;
U3y4CHHUE CBONCTB H300paXKCHUSI B IUIOCKOM 3€pKajlie M CBOWCTB M300paKCHUs MpeaMeTa B coOWparolneil JmH3e; HaOJroIeHHe
CIUIOIIHBIX W JIMHEHYaTBhIX CIIEKTPOB H3IYYEHHS): CaMOCTOSATENBHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO HaboOpa 00OpyAOBaHUS;
OITUCHIBATH X0/ OTBITA ¥ €r0 PE3yJIbTaThl, (JOPMYIUPOBATH BHIBOIBI;

MPOBOAUTH MpPU HEOOXOIUMOCTU CEpUI0 MPSIMBIX H3MEPEHHM, ONpenesss CpeAHee 3HaueHHe H3MepseMol BeIM4YHHbI ((POoKycHOe
paccTosiHie COOMPAFOIIIEH JTMH3bI); 000CHOBBIBATH BHIOOP CIIOCOOA U3MEPEHUS/ U3MEPUTEITHHOTO TPHO0PA;

MIPOBOANTH MCCICAOBAHUE 3aBHCUMOCTEH (DM3MUECKUX BEIMYHH C UCIIOIB30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCIMOCTh IIYTH OT BPEMEHHU
NpU PaBHOYCKOPEHHOM [IBIDKEHMM O€3 HauyallbHOM CKOPOCTH; IepHojia KOJeOaHWH MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH;
3aBUCHMOCTH yIJIa OTPKEHMS CBETa OT yIVIa MaJCHUS W yIrila MpeJoOMICHHsS OT yIyla MaJeHHs): IUIAHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh Pe3y/IbTaThl IMOJIYYECHHOH 3aBUCUMOCTH (PM3MYCCKUX BEIMYUH B BUJC TAOIHIl U
rpaduKoOB, JeTaTh BBIBOJIBI IO PE3yIbTaTaM HCCIICOBAHMS;

MIPOBOJUTH KOCBCHHBIC HM3MEPEHUS (PU3MYECKUX BEIUYMH (CPENHSS CKOPOCTh M YCKOPEHHE Tejla TPU PaBHOYCKOPCHHOM JIBU)KCHHH,
YCKOpEHHE CBOOOIHOTO MaJCHHS, KECTKOCTh MPYKUHBI, KOYQOUIIMEHT TPEHUS CKOJBKEHHs, MEXaHW4eckas paboTa W MOIIHOCTD,
94acToTa W TEPHOJ KOJICOAHHMIT MAaTeMaTU4eCKOro W MPYKMHHOTO MAasTHHKOB, ONTHYECKAas CHa COOMPAIOIICH JIMH3bBI, PaJHOAKTHBHBIN
(oH): TUTAHUPOBATH U3MEPEHHST; COOMPATH SKCIIEPUMEHTAITBHYIO YCTAHOBKY M BBITTOJHSATH H3MEPEHUS, CIIEYS MPEUI0KEHHOW HHCTPYKIIHH;
BBIUMCIIATH 3HAUEHUE BEJTMUMHBI U aHATM3UPOBATH TIOJTYYEHHBIE PE3YIbTAThI C YUETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh MpaBUiIa TEXHUKH O€30M1acHOCTH IpH padoTe ¢ 1a00paTOPHBIM 000PYAOBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (DPU3UUECKHX MOJIENIeH: MaTepuaibHas TOUKa, aDCOIIOTHO TBEPOE TENO, TOUCUHBIH UCTOUHUK
CBETa, JIy4, TOHKasl JINH3a, TUTAaHEeTapHast MOJIETIb aTOMa, HYKJIOHHAsI MOJIETh aTOMHOTO SI7pa;

XapaKTepu30BaTh MPHUHIIMIIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOWCTB C OMOPOM HAa MX OMUCaHHsS (B TOM YHUCIE:
CIIUZIOMETP, JATUYUKHU TIOJIOKEHUS, PACCTOSIHUAS M YCKOPEHHs, paKeTa, dXOJIOT, OYKH, MEPUCKOI, (oToarmapar, ONTHIECKUE CBETOBOIHI,
CIIEKTPOCKOI, JI03UMETp, Kamepa BuiibCcoHa), UCMONB3ys 3HAHUS O CBOICTBaX (PU3MYECKUX SIBICHUH M HEOOXoIuMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIOJIb30BATh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHHUUECKHX YCTPOWCTB, M3MEPHUTEIBHBIX HMPUOOPOB U TEXHOJIOTHUECKHX
MPOIIECCOB TIPH PEIICHUH Y4eOHO-TIPAKTHUECKUX 3a/1a4; ONTHYECKHE CXEMBI Ul TOCTPOCHUS H300paKEHHWH B IUIOCKOM 3epKayie U
coOuparoriei JIMH3E;

MIPUBOIUTH TIPUMEPBI/HAXOAUTh HH(OOPMAIIUIO O TIPIMEPAX MPaKTUIECKOTO MCIOIh30BaHMS (DPU3NIECKUX 3HAHWH B TIOBCEITHEBHOM KH3HU
11t o0ecrieueHust 6€30MacHOCTH MPU OOpaIleHnH ¢ MPUOOpPaMH M TEXHUYECKUMH YCTPOMCTBAMM, COXpPAHEHHs 3/I0pOBbS U COONIOJCHUS
HOPM DKOJIOTHIECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere;

OCYULIECTBIIATh MOUCK HMH(pOpPMAIMKU (HU3HMUYECKOTO COAepKaHus B ceTh VHTepHeT, caMOCTOATENbHO (hopMyIMpysl MOMCKOBBIM 3ampoc,
HAXOJUTh IYTH ONPEACIICHHUS TOCTOBEPHOCTH MOTYYEHHON HH(OPMAITUH HAa OCHOBE UMEIOIMXCSI 3HAHUW M JJOTIOJTHUTEIIHbHBIX HCTOYHHKOB;



UCTIOJIb30BATH MPH BHIITOJHEHUH YUEOHBIX 33JJaHU HAYYHO-TIONMYJISIPHYIO JINTEpaTypy (PU3NUECKOTr0 CO/IePIKAHUS, CIPABOYHbIE MaTEPUAIIBL,
pecypcebl ceti MHTepHeT; BlaaeTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HH(GOpMAIIMK U3 OJHOW 3HAKOBOW CHCTEMBI B
APYTYIO,

co3llaBaThb COOCTBEHHbIE MUCbMEHHBIE M YCTHBbIE COOOIIEHHS Ha OCHOBE HH(MOpPMAIMM W3 HECKOJBKMX HCTOYHUKOB (U3UUECKOrO
COJIEp KaHUs, ITyOJIMYHO IPEACTABIISATh PE3YIbTAThl IPOEKTHOW MM UCCIIEA0BATENILCKOM 1€ATENPHOCTH; IIPU TOM I'PaMOTHO MCIOJIb30BaTh
W3YYEHHBI MOHATUHHBIN ammapar U3y4aeMoro pasiena (U3MKU U COMPOBOXKIATh BBICTYIJICHHE MPE3eHTAlMe ¢ y4€TOM OCOOCHHOCTEN
ayJUTOPUU CBEPCTHUKOB.

OcHoOBBI l'lpOQKTHOﬁ JACATCJIBHOCTH

BbinyckHUK HAY4YHTCS:

TUIAHUPOBATH U BBITIOJHATH Y4€OHOE MCCIIEIOBAHNE M yUEOHBIH POEKT, UCTIONB3YS

000pyI0BaHHE, MOJIEITH, METO/IBI ¥ TPUEMBI, aJJeKBaTHBIE UCCIIEAYEeMO Tpodieme;

BBIOMPATH U MCIOIB30BATh METO/IBI, PEJICBAHTHBIC pacCMaTpUBAaeMOH mpodiieme;

pacno3HaBaTh ¥ CTaBUTh BOTIPOCHI, OTBETHI HA KOTOPBIE MOTYT OBITh IOIYYEHBI IyTEM HAYYIHOTO

UCCIIEeIOBaHNUS, OTONPATH a/IEKBAaTHBIC METO/IBI ICCIIEIOBAHMSA, (POPMYINPOBATH BEITEKAIONINE U3 UCCIICIOBAHUS BBIBOJIBI;
UCTIONb30BATh TAKWE MAaTEMAaTHUECKHE METO/IBI M IPUEMBI, KaK a0CTpaKIMs U MIeaTH3aIlHs,

JI0Ka3aTeNIbCTBO, JI0KAa3aTeNIbCTBO OT MMPOTUBHOTO, JI0KA3aTEILCTBO MO aHAJIOTHH, OIIPOBEPIKEHHE,

MOCTPOSHHE M UCIIOJIHEHNE aITOPUTMA;

UCIIONIb30BaTh TAKNE €CTECTBEHHOHAYYHBIE METObI U MPUEMBI, KaK HAaOJII0JeHNE, IIOCTAaHOBKA

pOOJIEMBI, BBIABI)KEHHE «XOPOIIEH I'HIIOTE3bI», IKCIIEPUMEHT,

MOJICTTMPOBAHUE, HCIIOIB30BAHNE MaTEMAaTHYECKUX MOJIEIIEH, TeOpeTHIecCKoe 00OCHOBAHUE,

YCTaHOBJIICHUE I'PaHMUI] TPUMEHUMOCTH MO/ICITH/TEOPHUH;

UCIIONIb30BaTh HEKOTOPBIE METO/IBI TTOJyYEHHS 3HAHUH, XapaKTepPHBIE JUIs

COIMAIbHBIX ¥ UCTOPHYECKUX HAyK: MOCTAHOBKA IPOOJIEMBI, OIIPOCHI, ONICAHNE, CPABHUTEIHHOE

HCTOPHYECKOE OIMCaHNe, 00bSICHEHUE, HCIIOJIb30BaHHE CTATUCTUYECKUX JaHHBIX, HHTEPIIPETALUs

(akToB;

SICHO, JIOTUYHO W TOYHO M3J1araTh CBOIO TOUKY 3PEHHsI, HCIIOJIb30BATh SI3bIKOBBIE CPE/ICTBA, IeKBaTHBIE 00CyKaaeMoli podiieMe;
oTM4ath (HaKkThl OT CYXACHUH, MHEHHH M OLEHOK, KPUTHYECKH OTHOCHTHCS K CYXICHHAM, MHEHHUSIM, OIIEHKaM, PEKOHCTPYHPOBaTb HX
OCHOBAaHHUS;

BUJIETh 1 KOMMEHTHPOBATh CBSI3b HAYYHOTO 3HAHUSI U IIEHHOCTHBIX YCTAHOBOK,

MOpPAIILHBIX CYXJICHUH NP ITOJyYSHHH, PACTIPOCTPAHEHUH U IIPUMEHEHUH HAYYIHOTO 3HAHHMS.

BLIHyCKHHK MOJYYHUT BO3MOKHOCTD HAYYUTHCH:

CaMOCTOSATEIIbHO 3aAyMbIBAaTh, IIJNITAHUPOBATH U BBIIIOJIHATH yqe6Hoe HUCCICOOBAaHUC, y‘lGGHBIfI u
COIIMAJIbHBIN MPOEKT;

WCTIONIE30BATh IOTAKY, 03apeHUE, HHTYHUITUIO;

WCIIONIb30BaTh TaKHe MAaTeMaTUIECKIEe METOIbI U IPUEMBI, Kak repedop



JIOTMYECKUX BO3MOXKHOCTEH, MATEMATHIECKOE MOJICTTMPOBAHUE;

WCTOJIb30BaTh TAKUE ECTECTBEHHO-HAYYHbBIC METO/IbI U IPUEMBI, KaKk a0CTparupoBaHue OT

MPUBXOSIIUX (PaKTOPOB, MPOBEPKa HA COBMECTHMOCTh C APYTMMHU M3BECTHBIMU (pakTamu;

WCTOJIb30BaTh HEKOTOPHIC METO/IbI ITONYUCHHUS 3HAHUH, XapaKTepHBIE JIJISI COIMANTBHBIX M HCTOPHUYCCKUX HAYK: aHKETUPOBAHUE, MOJICIIMPOBAHHE,
TTOMCK HCTOPHUYECKHUX O0PA3IIOB;

WCIIOJIb30BaTh HEKOTOPhIE MPHEMBI XYAO0KECTBCHHOTO IIO3HAHUS MHpa: LEIOCTHOS OTOOpaKCHHE MHpa, 00pa3HOCTh, XYJIO0XKECTBCHHBIH
BBIMBICEJ, OPTAHUYECKOE SAMHCTBO 00IIEro 0COOEHHOTO (THIIMYHOTO) U SAMHUYHOTO, OPUTHHAIBHOCTD.

Buabl aesiTeIbLHOCTH Yuyamuxcs, HaInpaBJIC€HHbIC HA TOCTHKCHUE pe3yJibTaTa

HUcTouyHMK N0Jy4YeHUs1 3HAHU, Buabl yueOHoi#1 1esATeILHOCTH
¢opmupoBanus
YMeHHUIi, HABBIKOB
CaoBo, TekcT, 3Haku  (CiylaHUE YUUTENs

Ciylianvie 1 aHajiu3 JTOKJIaJ0B OJHOKJIACCHUKOB

CamocTosiTenbHas paboTa ¢ TEKCTOM B YUeOHUKE,

HAay4HO-TIONYJISIPHOM JINTEPATYpe

OT60p MaTepuana U3 HECKOJIbKUX NCTOUYHHKOB

CucreMaTu3anus
DJ1eMeHThI AHanu3 Ta0nuil, rpa)uKoB, CXeM
JAeHCTBUTEILHOCTH ITouck oOBsICHEHNS HAOIIOTAEMBIM COOBITHSIM
AHanM3 BO3HUKAIONINX MPOOJIEMHBIX CUTYalui
OnebIT U HCCIeN0BATEIbCKAS AHaN3 pa3IaTOYHBIX MaTEPUAIOB
AeATeJIbHOCTD PerreHre pa3nM4HbIX SKCIEPUMEHTAIBHBIX 3a/1a4

COop M cOPTUPOBKA KOJUIEKIIMOHHBIX MaTepHAaJIOB
Vcnonb30BaHre U3MEPUTETBHBIX TPHUOOPOB
TTocTaHOBKA OMBITOB

COopka mpuOOPOB ¥ KOHCTPYKLMH

Pa3zpaboTka METOTUKH SKCIIEPUMEHTA

BrimonHeHne 1a00paTOPHBIX U MPAKTHYECKUX paboT
KoHcTpynpoBaHue 1 MOJETMPOBaHUE

Pa3pa60TI<a MCTOAUKH SKCIICPUMCHTA

Cucrema OLeHKH JOCTH/KEHHS IVIAHMPYEMbIX Pe3yJIbTaTOB
Texymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOJAUTCS IOYPOUYHO, 110 TeMaM, B (hopMe TMarHOCTUKU (BXOIHOW, MPOMEXYTOYHOM, UTOTOBOK).



B pamkax Tekymiero KOHTPOJSl YYUTHIBAIOTCSA Takxke Bo3MoxkHOcTH YMK «®usuka 7-9». B mMerogmdeckoM ammapaTe KakKIOH TEMBI
yueOHUKa UMEIOTCS 3aJJaHusl JJI OCYILECTBICHUS] KOHTPOJILHO - OLIEHOYHOMH AestensHocTU. Hapsay ¢ atum ucnonsiyercs miardopma «POUIy,
«AKnace» u «/lomannee 3ananue onaiii. @uznkon». UTorossiii KOHTpoIIb — MIToroBast koutposibHasi padota, BIIP.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC (66 4., 2 4.)

Paznen 1. ®usuka u eé poJib B MO3HAHUH OKpPY:Kaiomero mupa (6 u)

Odu3nka — Hayka O TpHUPOJE, M3ydaeT (U3HUYSCKHUE SIBIICHUS: MEXaHHYECKHEe, TCIUIOBBIC, JJICKTPHUUYECKHE, MArHUTHBIC, CBETOBBIC,
3BYKOBBIE.

Ouznyeckue BeNMYuHBL M3Mepenue Qusndeckux BenuumH. Dusmueckue mnpuOopbl. [lorpemHocTs M3MepeHwid. MeXIyHapoHas
CUCTEMA CMHULI.

Kak ¢u3umka m aApyrue eCTECTBCHHBIE HAyKH HM3y4aloT NMPHUPOAY. ECTeCTBEHHOHAydYHBIM METOJ TO3HAHWS: HAOIIOJCHHE, MMOCTAHOBKA
HAy4YHOT'O BOIPOCA, BBIIBUKEHHE THIIOTE3, IKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OObsICHEHHE HabmogaeMoro sieleHus. Onucanue Gu3nYecKux
SIBJIEHUW C MIOMOILBIO MOJENEH.

JdeMoHcTpannn

1. MexaHnuyeckue, TEII0BbIe, IEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®uznyeckue IpudOopsl U MPOIeaypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U LIU(POBBIM TPHOOPOM.

JlabopaTopHbie paGoThI U ONBITHI

1. Onpenenenue 1eHbl JENEeHUs KAl U3MEPUTENBHOTO Tpudopa.

2. 3mepeHune pacCTOSHUM.

3. U3mepenne 00bEMa )XKUIKOCTH U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MaJIbIX Tell.

5. U3mepenue temneparypsl Ipu NOMOILIHU KUIKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPATYPHI.

6. IlpoBenenue uccienOBaHUs MO MPOBEPKE THUMOTE3bI: JATHHOCTh MOJIETA MIAPHKA, MYIIEHHOTO TOPU30HTAIBHO, TeM OOJbIIe, YeM
0oJIbIIIe BBICOTA ITYCKA.

Pasnen 2. [lepBoHavaibHbIe CBeleHUs 0 CTPOEHMH BelecTBa (5 1)

CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIb, WX pa3Mepbl. OMNbIThl, T0KA3bIBAIOIIME JIHCKPETHOE CTPOCHHE BemecTBa. OTMBITHI,
JIOKA3bIBAIOIIME JUCKPETHOE CTPOCHUE BELLECTBA.

JBmwxkenne dyactuiy BemecTBa. CBs3b CKOPOCTH [IBIDKCHHSI YacTUIl C Temmeparypoil. bpoyHoBckoe nBmwkenue, auddysusi.
B3anmoneicTre 4acTUll BEIIECTBA: PUTSHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE ra30B, KUIAKOCTEH U TBEPABIX (KPUCTAUTMYECKUX) Tell. B3anMocCBsA3b Mexay CBOWCTBaMHU
BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX W HMX aTOMHO-MOJEKYISPHBIM CTpoeHHueM. (OCOOCHHOCTH arperaTHhIX COCTOSHUN BOJIBI.



B3anmocBsi3p MEXIy CBOWCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX COCTOSIHUSIX M UX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTtHbIX cocTOsiHUM BoJbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBL.

JleMoOHCTpaLuu

1. HaGmonenne OpOyHOBCKOTO JBUKCHUSI.

2. Habmonenue nuddysum.

3. Habnronenue siBineHui, OOBICHIIONINXCS TPUTHKEHUEM UM OTTAIKUBAHUEM YACTHI] BEILIECTB.

JlabopaTopHbie padoThI U ONBITHI

1. Ouenka guameTpa aToMa METOJIOM PAIO0B (C UCIOIb30BaHHEM (GoTorpaduii).

2. OnbITHI O HAOIIOJEHUIO TEIUIOBOTO PACIIUPEHHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHIJI MOJICKYJISIPHOTO MPUTSKEHHUSI.

Paznea 3. [IBu:kenue u B3aumoaeiicrsuu (20 4)

Mexanuueckoe aBuxeHue. PaBHoMepHoe U HepaBHOMepHOE ABuxkeHue. CkopocTs. CpefHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUH.
Pacu€r nytu u BpeMmeHu nBuxeHus. PaBHOMepHOE M HepaBHOMepHOe ABMkeHHE. CkopocTb. CpenHss CKOPOCTh IPU HEPABHOMEPHOM JBHXKE-
HuU. PacuéT myTu 1 BpeMeHU JIBHKEHUS.

SBnenue uHepuuu. 3aKOH HMHepUMM. B3ammonelicTBhue Ten Kak NPUYMHA M3MEHEHMsSI CKOPOCTHM JBMKEHHUs Tel. Macca Kak Mmepa
nHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBSA3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00bEMa BEIECTBA.

Cuna xak XapakTepucTHKa B3auMoeicTBus Tesl. Cuila ynpyrocTty u 3akoH ['yka. M3aMepenue cuibl ¢ MOMOLIbI0 JUHAMOMETpA. SBieHne
TAroTeHus u cuia Tsbkectu. Cuita Tsbkectd Ha npyrux rutanerax (MC). Bec tena. HeBecomocts. CrioxeHue Cil, HAalpaBiICHHBIX MO OJIHOM
npsmoil. PaBHoneiictBytomas cuit. Cuina Tperus. TpeHue cKobXeHus U TpeHue nokosi. Tpenue B nmpupoje u texuuke (MC).

JleMoOHCTpaL U

1. HaGmroieHne MexaHn4ecKoro JIBMKEHUS Tesa.

2. 3mepenue ckopocTy MPSIMOJIUHEIHOTO IBUKEHHUSL.

3. HaGmroieHue sIBICHUS MHEPLUH.

4. HabnroieHre U3BMEHEHUsI CKOPOCTH MPH B3aUMOJIEUCTBUU TEJl.

5. CpaBHeHHE Macc IO B3aUMOJIEHCTBUIO TEIL.

6. Ciio)eHue CUI1, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenne CKOPOCTH PABHOMEPHOIO JIBWXKEHUS (LIapuKa B KUAKOCTU, MOJENH NEKTPUUECKOT0 aBTOMOOWIIS U T. 11.).

2. Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHs OpycKa WM HIapuKa O HAKJIOHHOH MJIOCKOCTH.

3. OnpeneneHne MIOTHOCTH TBEPIOTO TeENa.

4. OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbKeHH (1eopMaliui) Npy>KUHbI OT TPUII0KEHHOM CHIIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tella M XapaKTepa COPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTeH 1 razoB (20 4)



Hasnenne. CriocoObl yMEHBIICHHUSI M yBEIMUYEHUS AaBiieHus. JaBieHue rasa. 3aBUCUMOCTh JaBICHHS Taza OT 00bEMa, TEMIEepaTyphl.
[lepenaua naBneHus TBEPABIMU TEIAMM, )KUJIKOCTAMU U razamu. 3akoH [lackans. [ITneBMaTnueckue MamHbl. 3aBUCUMOCTD JABJICHUS KUIKOCTH
ot ryounsl. ['mapocraruueckuit mapanokc. Coobmaromiecs cocynsl. I napaBinyeckie MeXaHu3MBl.

Atmocdepa 3emu u atmocdepHoe naBienue. [IpuauHbl cyiecTBoBaHus BO3AyIIHONW 00010uku 3emin. OnbiT Toppudenau. M3mepenue
aTMOC(EepHOTO JaBJCHUSA. 3aBUCUMOCTh aTMOC(EPHOrO JaBJICHUS OT BBICOTHI Haj ypoBHEM Mops. [Ipubopbl s u3mMepeHus aTMoc(hepHOro
JTABJICHUSI.

JelicTBUE XKUIKOCTU U Ta3a Ha MOTPY>KEHHOE B HUX Teio. BulTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Tter.
BosnyxonnaBanue.

JleMoOHCTpaL Ul
. 3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPATYpBbl.

. Ilepenaya naBiaeHUs )KUJKOCTHIO U Ta30M.

. Coobmraromiecst CoCy/ibl.

. I'mapasimueckuii npecc.

. [IposiBnenue nerictBus aTMochepHOro 1aBICHHUS.

. 3aBUCUMOCTb BBITAJIKHUBAOILIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTU TeNa U IUIOTHOCTHU KHUJIKOCTH.

. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BBITECHEHHOW KUJKOCTH.

. YcrnoBue miaBaHusl Ted: MJIaBaHUE WK NOTPYKEHHUE Tel B 3aBUCUMOCTH OT COOTHOILIEHUS MIIOTHOCTEH Teja U AKHUAKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe 0T 00bEMa MOrpyKEHHON B )KMJIKOCTh YaCTH Tela.

2. OnpeneneHye BHITAIKMBAIOIIEH CUJIBI, IEHCTBYIOLIEH HA TENO, IOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOIIEH CUJIBI, IEWCTBYIOLIECH HA TEJO B )KUJIKOCTH, OT Macchl Teja.

4. OnbITHl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIBI, EHCTBYIOMIEH HA TENO B KUAKOCTH, OT 00bEMA MOrpyKEHHON B
KHUJKOCTb YaCTH TeJa U OT IVIOTHOCTHU KHUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHME JIOJKH U ONPEAEIIEHUE €€ IPy30I0bEMHOCTH.

01NN W~

Pa3pnen 5. PaGora u momHoCTh. JHeprust (12 4)

Mexannueckasi pabora. MOITHOCTb.

[TpocTble MexaHU3MBI: pblUar, 0JIOK, HAKJIOHHAA MI0CKOCTh. [IpaBuiio paBHOBecus pbruara. [IpuMeneHue npaBuia paBHOBECHs pblyara K
650Ky. «3onotoe npasusio» Mmexanuku. KITJ[ mpocTeix MmexanuzmoB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetndeckas M noTeHUManpHas »Heprus. [IpeBpaiieHne ogHOro BHJAa MEXaHUYECKOW SHEPrUu B APYToi.
3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE.

JleMoOHCTpanuu

[TprMepbl IPOCTBIX MEXAHU3MOB

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenne paboOTh! CUIIBI TPEHUS PH PAaBHOMEPHOM JBM)KEHUU T€Ja [0 FOPU30HTAILHONW TOBEPXHOCTH.



2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.
3. U3mepenne KIIJI HakIOHHOM MJIOCKOCTH.
4. N3yueHue 3aKOHa COXPAaHEHUSI MEXaHUYECKON IHEPI M.

Pe3eps (3 u)

8 KJIACC (66 4., 2 4.)

Pa3nen 1. TenuioBble siBjienus (27 4)

Mogenu TBEpOro, KHUIKOTO M ra3000pa3HOro cocrossHui BemecTBa. Kpucramumyeckue u amopgHsie Tena. O0bsCHEHHE CBOICTB ra3os,
KHUAKOCTEH M TBEPABIX TEJ HAa OCHOBE IMOJOXKEHUI MOJEKYJApHO-KMHETHYeCKOoW Teopuu. CMauMBaHWE U KaNWUISpHbIE siBIeHUA. TeroBoe
paclIMpeHue U CKaTHe.

Temnepatypa. CBsA3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOT'O JABHXKEHUS YaCTHII.

Buytpennss sneprus CrnocoObl M3MEHEHMsI BHYTPEHHEH SHEpruu: TeIulolnepenaya M coBeplieHHe paboTsl. Buuel Temnonepenayu:
TEIIONPOBOJHOCT, KOHBEKIUS, U3Ty4CHHUE.

KonnyectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TeIIoOOMEH M TEIUIOBOE paBHOBECHE. YpaBHEHME TEIUIOBOIO OaliaHca.
[InaBneHne u oOTBepJEBaHUE KPHUCTAJUIMYECKUX BELIECTB. YJelbHas TeruloTa IasieHus. [lapooOpa3zoBanue u konaeHcauus. VMcnapenue
(MC). Kunenue. Y aenpHast TeI1oTa napoodpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYpbl KUIIEHUs OT aTMOC(EepHOro AaBieHUs. BiaxkHocTs Bo3yxa.

OHeprus TOIMBa. Y ieJbHasi TEMJI0Ta CrOPAHHUS.

[Tpuniuns! padotel TernoBeix asurateneil. KITJ[ teroBoro neurarens. TermioBsle ABUraTenu W 3amiura okpyxatomeit cpeast (MC).
3aKOH COXpaHEHMsI U MTPEBPALEHHS SHEPTUHU B TeIUIOBbIX mpoueccax (MC).

JleMoHCTpanun

. HaGnronenue OpOyHOBCKOIO JIBUKEHUS

. Habmonenune nuddysuu

. HaGnroneHue siBleHMi cMaunBaHUs U KalWJUISIPHBIX SIBICHUN
. Habnroienue TemnoBoro pacipeHust Tei

. I3MeHeHue naBneHus ra3a npu H3MEeHEeHHH 00bEMa M HarpeBaHUM UM OXJIaXKIACHUU
. [IpaBuia uamMepeHus TeMneparypsl

. Bunel rernonepenaun

. OxytaxkieHyue Mpy COBEPILIEHUU pabOThI

. HarpeBaHue npu coBepiieHnn paboThl BHEIIHUMU CHIIAMHU
10. CpaBHEHME TEIIOEMKOCTEN Pa3IMYHBIX BELIECTB

11. Habnronenue KuneHus

12 .HabGnrofeHue moCTOSTHCTBA TEMIIEPATYPhI TTPH TUTABJICHUH
13. Mozenu TemIOBBIX ABUraTesIen

O 00 1N DN K W~



JlabopaTopHbie padoThI U ONBITHI

. OnbITHI MO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO ITPUTSKEHUS

. OTIBITHI 1O BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM MJIM caxapa

. OnBITHI O HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH U TBEPABIX TET

Omnpenenenue qaBiaeHUs BO3ayXa B OaJUIOHE HITIPHUILA

. OTBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JABJICHUS BO3/yXa OT €ro 00bEMa U HAarpeBaHUsI WIIA OXJIAXKICHUS

. [IpoBepka runoTe3nl JMHEWHON 3aBUCUMOCTH JITTUHBI CTOJIOHMKA YKHUJAKOCTH B TEPMOMETPUICCKON TPYOKE OT TEMIIEepaTyphbl
. HabGmronenue n3mMeHeHusi BHyTpeHHEH SHEPTUU Tela B pe3yabTare TEIIonepeayl U padoThl BHEIIHUX CUIT

. UccnenoBanue siBIeHUS TEIJIOOOMEHA MTPU CMEIIMBAHUN XOJIOAHOU U TOPSYEH BOIBI

9. Omnpezenenre KOJIMYECTBA TEIJIOTHI, TOJYYEHHOT'O BOJION MPH TEIJIOOOMEHE ¢ HAarpeThIM METAJUIMYECKUM IMJIMHIPOM
10. Onpenenenue yaenpHON TEIMIIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca uCrapeHust

12. OnpeneneHre OTHOCUTENIBHON BIAXXHOCTH BO3yXa

13. Onpenenenue yaenbHON TEIJIOTHI TUIABJICHHUS JIbIA

Pa3zgen 2. diekTpuyeckne 1 MarHuTHbIe siBjieHus (36 4)

Onextpuzauus Ten. [IBa poma 2JIeKTpUYECKUX 3apsanoB. BsaummopeiicTBue 3apshkeHHBIX Tel. 3akoH KylloHa (3aBHCHMOCTB CHIIBI
B3alMOJICHCTBUS 3apSKEHHBIX TEJl OT BETMYMHBI 3apsJI0B U PACCTOSIHUSI MEXKAY TeJIaMu).

Onextpudeckoe mnoiye. HanpskEHHOCTh 3niekTpuyeckoro mois. IIpuHIMNm cyneprno3uiuy 3JIeKTpUYeCKUX Mojied (Ha KayecTBEHHOM
YPOBHE).

Hocurenu snekTpuyeckux 3apsAfoB. DJIEMEHTapHBIA 3ieKTpuueckuil 3apsaa. CtpoeHue aroma. IIpoBOAHMKM M IHMIIEKTPUKH. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS JIEKTPUUYECKOTO TOKA. FICTOUHMKHN MOCTOSHHOIO TOKA. J[eHCTBUSA 3JEKTPUUYECKOrO TOKA
(TermnoBoe, XMMUYECKOE, MarHUTHOE). DJEKTPUUYECKUI TOK B XKHUIKOCTSAX U ra3ax.

Onexkrpuueckasd nenb. Cuiia Toka. JNeKTpuueckoe HanpspkeHue. CONpOTHBIEHUE NMPOBOJHHUKA. YIEIBHOE CONPOTHBIICHUE BEIIECTBA.
3akoH OmMa i yuactka nend. [lociaenoBarensHoe U napaiesIbHOE COEAMHEHUE TIPOBOHUKOB.

PaboTa 1 MOIIHOCTB 3NIeKTpUYECcKOro Toka. 3akoH Jxoyns— JleHra. DnekTpruuecKkue Henu U NOTPeOUTeNH AIEKTPUYECKON SHEPTUH B
obITy. KopoTKoe 3ambIkaHHeE.

[TocrosiHHBIE MarHUTHL. B3auMozeicTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHoe rnosie. MarauTHoe nojie 3eMJIM U €r0 3HaYeHHe AJs
*u3HU Ha 3emie. OnbIT Dpcerena. MarHUTHOE MOJIEe AIEKTPUUECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [lelicTBUE MarHUTHOTO
I10JI1 Ha MPOBOJAHUK C TOKOM. DJIEKTPOJBUTATEb MOCTOSSHHOIO TOKa. Vcronb3oBaHUE 3JIEKTPOABUIATENEN B TEXHUYECKUX YCTPOMICTBaX M Ha
TpaHCIOpTe.

OmnbiTel @apajnes. SBnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuno Jlenna. Dnextporenepatop. CriocoObl MONydeHHs! HIEKTPHUECKON
SHEPIrUu. DIIEKTPOCTAHLIUHU Ha BO30OHOBIISIEMbIX HICTOUHUKAX SHEPTUU.



JleMoOHCTpaLuu

DJeKTpu3anus Tei

JIBa pojia aJeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3apsSKEHHBIX Tell
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIA

DnekTpocTaTH4ecKast MHIyKIUS

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B

[TpoBOAHMKY U TUAIIEKTPUKU

MoennpoBaHU€E CUIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS
HIcTOYHUKH TOCTOSTHHOTO TOKA

JIefiCcTBHS 2IIEKTPUYECKOTO TOKA

10. DnexTpuyecKuii TOK B )KMAKOCTU

11. T'a30BbIit pa3psa

12. VI3amepeHue CUiibl TOKa aMIepMeTpOM

13. VI3mepeHune aJ1eKTpUYecKoro HampspKEHUs BOJIBTMETPOM

14. Peoctat u MarasuH CONPOTHBIICHUI

15. BzaumoaeiicTBHE TOCTOSIHHBIX MAarHUTOB

16. MonenupoBaHue HEBO3MOXHOCTH pa3/iesIEHUs MMOJIOCOB MarHuTa
17. MoaenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB

18. OnbIT Opcrena

19. MarauTHOE 10JIe TOKa. DJIEKTPOMAarHuT

20. JleiicTBME€ MarHUTHOTO TOJIsL HAa MPOBOJIHUK C TOKOM

21 DnexTpoaBUrareab MNOCTOSHHOTO TOKA

22. UccnenoBaHue sIBIEHUS JIEKTPOMArHUTHON MHAYKITUU

23. Onbrtel @apages

24. 3aBUCUMOCTD HaIpaBJiICHUsI UHAYKIIMOHHOTO TOKa OT YCIOBUM €ro BO3HUKHOBEHUS
25. DAeKTporeHepaTop NOCTOSIHHOIO TOKa

CoNoOR~wWNE

JlabopaTopHbie padoThI U ONBITHI

1. OnbITel O HAOIIOACHUIO HNIEKTPU3ALUY TEJT UHAYKIIUEH U TIPU CONPUKOCHOBEHUH

2. WccnenoBanue NEHCTBHS IIEKTPHUECKOTO TIOJIS HA TIPOBOTHUKH U JHIICKTPUKU

3. Cbopka u npoBepka pabOThI HNEKTPUYECKOH IIETTH TOCTOSHHOIO TOKa

4. V3MepeHue U peryJnpoBaHHUe CUIIbl TOKa

5. M3MepeHue u peryampoBaHne HaNpsyKEHUs

6. HMccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UIYILETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHHS PE3UCTOpa U HAMIPSKEHUS Ha PE3UCTOPE



7. OnpITbl, IEMOHCTPUPYIOLUE 3aBUCHUMOCTb 3JIEKTPUYECKOIO COIPOTUBIIEHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAU IONEPEYHOIO
CEUeHUs U MaTepuana

8. IIpoBepka mpaBuia CI0KESHUS HANPSHKEHUH MIPH MTOCIEI0BATEILHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. TIlpoBepka mpaBuiia Juisl CUJIbI TOKA MPU MapaiieIbHOM COETUHEHUU PE3UCTOPOB

10. Onpenenenue padboOThI JIEKTPUUECKOTO TOKA, UYILIETO YE€PE3 PE3UCTOP

11. Onpenenenue MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIACIIIEMOM Ha Pe3UCTOpe

12. ViccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, UIYILLETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUSI Ha Hell

13. Onpenenenune KIIJI narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aWMOJICHCTBHS TOCTOSTHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO IOJIS MOCTOSIHHBIX MarHUTOB MPU UX OOBEAMHEHUHU U pa3/IeJICHUN

16. ViccnenoBanue AeMCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aMMOJICHCTBHS KaTyIIKH C TOKOM M MarHuTa OT CHJIBI TOKA M HANPaBJICHHS TOKA B
KaTyIIKe

18. M3yuenue neicTBUS MarHUTHOTO MO HA MPOBOJHUK C TOKOM

19. KonctpynpoBanue u u3ydyeHUE pabOThl 3JIEKTPOJBUIaTEIIs

20. U3mepenune KII/] snekTpoaBuraTenbHOM yCTaHOBKU

21. OmpITBI MO WCCIEIOBAHUIO SIBJICHUS JIIEKTPOMArHUTHOH WHIYKIWW: WCCIENOBaHWE W3MEHEHWH 3HAYEHUS W HaIpPaBICHUS
MHAYKIIMOHHOTO TOKA.

Pe3eps (3 u)

9 kaacc (99 u., 34.)

Paznen 1. Mexanuueckue siBjienus (40 1)

Mexanuueckoe aBuxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh MEXAHHMYECKOIO JBHKEHUs. PaBHOMepHOe
NpsIMOJIMHEITHOEe JBUKeHue. HepaBHoMepHOoe mpsMoiuHelHoe nBuxkeHue. CpenHsisi U MTHOBEHHAas CKOpPOCTh Teja MpPU HEPaBHOMEPHOM
JBIDKCHUH.

Yckopenue. PaBHOyckopeHHOE psMONIMHEHOe IBmkenne. CoboaHoe nagenue. OnbIThl [anues.

PaBHOMepHOE nBWKEHHME TIO OKpYXHOCTH. Ilepmom m wactora oOpamieHus. Jluneiinas m yriaoBasi ckopocTu. LleHTpocTpemuTenbHOe
YCKOpEHHUE.

ITepssriit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuit 3akon Herotona. [IpuHmn cynepno3unmuu cuil.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUS CKOJIBKEHUS, CHIIa TPEHUS TOKOS, APYTUE BUIBI TPEHHUS.

Cwta TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpeHHe cBOoOomHoro maaenwus. JBmxenue miaaHeT Bokpyr Comama (MC). IlepBas
KocMHU4YecKasi CKopocTb. HeBecoMOoCTh U meperpys3kH.

PaBHOBecue mMaTepuaibHONW TOYKU. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTo Tema ¢ 3aKpeIIEHHON OChIO BpalieHus. MOMEHT
cuibl. LleHTp TsKecTH.

Nmmynse Tena. U3menenne ummynbca. UMmymnbse cuibl. 3aK0H coxpaHeHust uMmiyibca. PeaktuBaoe aemkenue (MC).



Mexanuueckasi pabota ¥ MOITHOCTh. PaboTa cuit TshkecTH, ynpyroctu, TpeHus: CBs3b sHepruu u padboTsl [loTeHnmansHas sHeprus Tena,
HOJHATOIO HAJ TOBEPXHOCThIO 3eMiM. [loTeHlmanbHas sHeprusi ckaTod npyxuHbel. Kunerumdeckas sHeprus. Teopema O KHHETHYECKOM
SHEPruu. 3aKOH COXPaHEHHSI MEXaHUYECKOM SHEPTHH.

JdemMoHCcTpauMu

1. HabmioneHne MeXaHMYECKOTO ABMKEHHS T€JIa OTHOCUTENBHO Pa3HBIX TEJI OTCUETA
CpaBHeHue nyTel ¥ TPaeKTOpUi ABUKEHHS OJTHOTO U TOTO K€ TeJa OTHOCUTEJIBHO Pa3HbIX TeJl OTCUETA
W3mepenne CKOpOCTH U YCKOPEHUS! MPSIMOJIMHEHHOTO ABHKEHUS
HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JBMIKEHMS
Habnronenne nBrKeHUs Tella 10 OKPYKHOCTH
HabmioneHne MexaHW4ecKHUX SIBICHMH, MPOMCXOIAIMX B cucreMe orcuéra «Tenexxka» mpu e€ paBHOMEPHOM U YCKOPEHHOM
JBMKEHUHM OTHOCHTEIBHO KaOWHeTa (hU3nUKH

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl Tejla U JeHCTBYOIIEH Ha HEro CUIIbI

8. HabOmonenne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TET

9. M3meHeHue Beca Tena MpU YCKOPEHHOM JBHKEHUH

10.I1lepenaua umIrysabca Ipu B3aUMOJICHCTBUH TEJ

11.IIpeobpa3zoBaHus SHEPIUN IPU B3aUMOJICHCTBUU TE

12.CoxpaHeHue UMITyJIbCca IPU HEYIIPYTOM B3aUMOIEHCTBUU

13.CoxpaHeHue UMIynbca Npu aOCOTOTHO YIPYTOM B3aMMO/IEH CTBUU

14 . HaGnroneHne peakTUBHOTO JIBHIKECHHUS

15.CoxpaHeHre MEXaHUYeCKOW YHEPIUU IpU CBOOOIHOM MaJJeHUN

16. CoxpaHeHrne MEXaHHYECKON YHEPTUH TPH IBMKEHUH TeJa MOJT ICHCTBHEM TPY>KUHBI

JlabopaTopHbie padoThI U ONBITHI

1. KoHcTpynpoBaH#e TpaKTa AJisi pa3roHa M JAIbHEHIIIET0 pAaBHOMEPHOTO JIBUKCHUS IIAPHKA WITH TEJICKKH

2. OrmpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUs OpyCKa MM IBUKEHHSI IapHKa 110 HAKJIIOHHOM MIIOCKOCTH

3. Ompenenenne yCKOpEHHs TeNa IPU paBHOYCKOPEHHOM JIBIYKSHHH TI0 HAKJIOHHOH IJIOCKOCTH

4. VlccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PAaBHOYCKOPEHHOM JBMKEHUH 0€3 HaYaJlbHOW CKOPOCTH

5. TIpoBepka rumoTe3bl: €CIIH MPH PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aIbHON CKOPOCTH ITYTH OTHOCSTCS KaK Psii HEYETHBIX YUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJUHAKOBBI

6. MccrnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHITBI HOPMATBHOTO JTABJICHUS

7. Ormpenenenue KodpPUIMEHTa TPEHUS CKOJIbKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenue pabOTHI CUIIBI TPEHUS ITPU PABHOMEPHOM JIBHXKEHUH TeJIa M0 TOPU3OHTAIBHON MTOBEPXHOCTH

10.0Onpenenenne paboThl CHIIBI YNPYrOCTH HPU MOABEME Ipy3a ¢ UCIOIB30BAHUEM HENOJBI)KHOTO U MOJBHXKHOTO OJIOKOB

11.13ydeHne 3akoHa COXpAHEHUs] YHEPTUU

Qo wmn



Paznen 2. Mexanndyeckue KojiebaHusi ¥ BoJHbI (13 1)

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIGOAHMHU: MEPHOJ], 4acTOTa, aMIUIMTyna. MaTeMaTH4eCKuid M NPy KUHHBIHA
MasTHUKH. [IpeBparieHue sHepruuM INpu KoyieOaTeNbHOM JABMXKEHUM. 3aryxaroliue KojeOaHus. BbiHykaeHHble kojeOaHus. Pe3oHaHc.
Mexanunueckue BoiHbl. CBOMCTBa MexaHU4YecKuX BOJH. [Ipo mosibHBIE M monepedHbie BOMHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacrpoCTPaHEHUS.
MexaHn4ecKkue BOJHBI B TBEPIOM Teie, ceiicMuueckue BosHbl (MC).

3ByK. I'poMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3ByKa. IH(Qpa3ByK U yIbTpa3BYK.

JdemoHcTpauMu

1. HaGmronenue koneGaHuid Te MO JSHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. HaGnroenue kose0aHuii rpy3a Ha HUTH M Ha NPYXXHHE

3. HabnroieHue BhIHYKIEHHBIX KOJI€0aHUM U pe30HaHca

4. PacipocTpaHeHue NpoJ0IbHbIX U MONEPEUHbIX BOJIH (Ha MOJIEIH)

5. HabnroieHue 3aBUCMMOCTHU BBICOTHI 3ByKa OT YaCTOThI

6. AKyCTUYECKHI pE30HAHC

JlabopaTopHbie padoThI U ONBITHI
. Onpeznenenue 4acToThl U Ieprojia KojeOaHUi MaTeMaTHYECKOro MasiTHUKA
. Onpenenenue 4acTOThl U epUoAa KojaeOaHui Npy>KMHHOT'O MasiTHUKA
. UccnenoBanue 3aBUCUMOCTH NepHOAA KoJleOaHNH MOABEIIEHHOIO K HUTHU TPy3a OT JAJIMHBI HUTH
. UccnenoBanue 3aBUCMMOCTH NIepUoa KoJaeOaHni IPpy>KMHHOTO MasiTHUKA OT Macchl Ipy3a
. IIpoBepka HE3aBUCUMOCTH Nepro/ia KojebaHuil rpysa, MOJIBEIEHHOT0 K HUTH, OT Macchl rpys3a
. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD IIEpUOAa KOJIeOaHUH MPYKMHHOIO MasiTHUKA OT Macchl Irpy3a U KECTKOCTH MPY>KUHbI
. I3Mepenue yckopeHust CBOOOIHOTO MaJAeHUs

N QNN R W

Pa3nen 3. DjekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI (6 1)

DIEKTPOMarHUTHOE TIOJIe. DJEKTPOMArHUTHbIE BOJIHBL. (CBOWCTBAa 3JIEKTPOMAarHUTHBIX BOMH Illkanma »7IeKTpOMarHUTHBIX BOJIH.
Hcnonbs3oBanne 31€KTPOMarHUTHBIX BOJIH JIJIsl COTOBOM CBS3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.

JleMoHCTpanuu

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH

2. BonHOBBIE CBOICTBA CBETA

JlaGopaTopHblie padoThI U ONBITHI

1. 3y4eHue CBOMCTB JEKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOMIIBHOTO TenedoHa



Paznen 4. CBeroBble siBiaeHusi (15 1)

JlyueBast mozaenb cBera. Ucrounuku csera. [IpsimonuneitHoe pacnpoctpanenue cBera. 3atmenus Coinnna u JIynel. OTpakeHue cBera.
[Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnienue cBera. 3akoH IpesnomiieHUs cBeTa. [losHOe BHyTpeHHee oTpakeHHe cBeTa. lcronb3oBaHME MOJIHOIO BHYTPEHHEIO
OTpaXeHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox mydeit B nmn3ze. Onrudeckas cucreMa ¢oroanmnapara, Mukpockomna u teneckona (MC). I'ma3 kak onTmueckasl cucrema.
brnuzopykocTh U JalIbHO30PKOCTb.
Paznoxenne 6enoro csera B criektp. OnbiTel HetoTona. CiiokeHne crieKTpaabHBIX IBETOB. Jlucnepcus ceera.
JdeMoHcTpannn
1. TlpsimonnHeliHOE pacpoCTpaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonyuenne n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBeTa.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparolieii 1uH3e.
Xop Jiydell B pacCenBaroLIeH JIMH3E.
[Tonydenne n300pakeHuit ¢ TOMOIIBIO JINH3.
[TpuHumn neficTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.
10.Mopens rnasa.
11.Pa3noxxenue 6em1oro cBera B CIEKTP.
12.ITomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
JlabopaTopHbie padoThI U ONBITHI
. UccnenoBanue 3aBUCMMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIyda OT yrija MaJeHHusl.
. I3ydyeHne xapakTepucTHK N300pakeHUs IIpeIMeTa B IUIOCKOM 3€pKaJie.
. UccnenoBanue 3aBUCMMOCTH YTJIa MIPEJIOMIIEHUS CBETOBOIO Jyda OT yrja NaJeHusl Ha TPAHULE «BO3yX—CTEKIO».
. [Tomyuenne n3o00pakeHH C MOMOIIBIO COOMPAIOIIEH JTUH3BI
. Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOM CHUJIBI CO OMparoIeil TUH3BI.
. OnBITHI MO pa3nokKEeHHUIO O0EJI0ro CBETa B CIEKTP.
. OMBITHI IO BOCTIPUATHIO 1[BETA MPEIMETOB P UX HAOTIOJCHUH Yepe3 IBETOBBIC (DUIBTPHI.

©CoNoORWN

N QNN R W

Pa3znen 5. KBanToBble siByienus (14 )

Oneiter Pezepdopma m mmanerapHas mojaenb atoma. Mogens atoma bopa. Mcmyckanwe w moryomieHue cBeta aToMoM. KBaHTBHI
JInHenyaTple CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa u ramma uznydenus. CTpoeHrue aToMHoro sapa. HykimonHas Moens aToMHOTO siapa. M30Tomsl.

PannoaktusHble npeBpaunieHus. Ilepron nonypacnana aTOMHBIX 1€p.



Snepuble peakuuu. 3aKOHBI COXPAHEHHS 3apsOBOTO M MACCOBOTO YMCEN. DHEPrusi CBA3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTHH.
Peakiuu cuntesa u nenenus saep. Mcrounuku sueprun Coinnna u 38€31 (MC).

SAnepnas sHepreruka. JleiicTBUs pagOaKTUBHbBIX U3JIydeHUH Ha kuBble opranuzMsl (MC).

JdemMoHCcTpauMu

1. CnexTpsl U31y4EHUs U TOTIIOIICHHUS.

2. CrexTpsl pa3IuyHbIX ra3oB.

3. Cnextp BoAOpoOIa.

4. HabmoneHnne TpekoB B Kamepe Buibcona.

5. Pabora cuérurka HOHU3UPYIOIUX U3ITYyYEHUH.

6. Peructparus u3inydeHus MPUPOAHBIX MUHEPAJIOB U MPOJIYKTOB.

JlabopaTopHbie padoThI U ONBITHI

1. HabmroieHue CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB M3ITY4YCHHUS.

2. UccnenoBanue TPEKOB: H3MEPEHNE YHEPTHU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).

3. U3mepenue paanoakTUBHOTO (oHA.

Pa3nen 6. [loBTOopuTe1bHO-000011AK01IHIT MOAYIb (S 1)

[ToBTOpUTENEHO-0000IAOIIMI MOAY/Ih TPEAHA3HAYEH ISl CHUCTEMAaTHU3alid W OOOOIIEHUS] TPEIMETHOTO COJEp)KaHHS U OIbITa
JeSTeIbHOCTH, IPUOOPETEHHOTO NMPH U3YYEHUH BCETO Kypca (pU3MKH, a TakkKe Ui MOAroToBKM K OCHOBHOMY roCy/1apCTBEHHOMY 3K3aMEHY 10
¢buzuke 151 00yyaromuxcs, BBIOPaBIIKUX 3TOT Y4€OHBIN peaMeT.

[Tpy m3yyeHHM TAHHOTO MOAYJIS PEATM3YIOTCS M CHUCTEMATU3UPYIOTCS BHJbI JESATEIBHOCTH, HA OCHOBE KOTOPBIX OOecreyrBaeTcs
JOCTUKEHHE MPEIMETHBIX M METANpeAMETHBIX IUIAHUPYEMBIX PE3yJbTaToB OOyueHus, (HOpMHUpPYETCs €CTECTBEHHO-HAaydHas TPaMOTHOCTH:
OCBOCHHE HAayYHBIX METOJIOB MCCJIEIOBAHUS SIBICHUIN MPHUPOJBI M TEXHUKH, OBJIQJICHUE YMEHUSAMHU OOBSACHATH (PU3UUECKUE SBICHUS, IPUMEHSS
MIOJIy4YE€HHBIE 3HAHMSI, PeIlIaTh 3a7jaul, B TOM YHCJIE KAUECTBEHHbIE U AKCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMAIBHO AESATENBHOCTHBINM XapakTep AAHHOTO paslieia pealn3yercss 3a CUET TOro, YTO YYAIMECs BBINOJIHSIOT 3aJaHus, B
KOTOPBIX UM MpeJiaraeTcs:

* Ha OCHOBE TIOJIYYCHHBIX 3HAHHUH PaCIlO3HABATh M HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS B OKPY’KAIOIICH MPUPOIE U
MMOBCEIHEBHOMN JKU3HH;

* HCIIOJI30BAaTh HAyYHbIE METO/IbI HCCIEI0BaHNUs (DU3HUECKUX SIBJICHHIA, B TOM YHUCIIE JJIs TPOBEPKU THIIOTE3 U TIOTyYSHUS
TEOPETUYECKUX BBIBOJIOB;

* 00BSCHATH HAyYHBbIE OCHOBHI HAN0OJIee BAXKHBIX TOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUH, HAPUMED, IPAKTHUECKOTO
HCTOJIb30BAHMS PA3JIMYHBIX UICTOYHUKOB YHEPTUH HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BUIOB
SHEPIUU.



Kaxnas m3 TeM JaHHOrO pasjenia BKIIOYACT JKCIICPUMEHTAbHOE HCCIIeJ0BaHMEe 00oOmaronero xapakrepa. Pasmen 3aBepriaercs
MIPOBE/ICHUEM TUArHOCTUYECKOW U OLIEHOYHOH paboThI 32 Kypc OCHOBHOM IIKOJIBI.

Pe3eps (6 u)

MeTtanpeaMeTHbIe CBSI3M Y4e0OHOI0 IIpeaMeTa

MeranpeaMeTHbId TOX0 00ECIeYNBAET MEePEX0i] OT CYIIECTBYIONICH MPAKTUKH IPOOJICHUS 3HAHUN Ha TPEIMEThI K IEIOCTHOMY
00pa3HOMY BOCIPHUITHIO MUPA, K METa-AeSTEIbHOCTH. JJI1 MOCTOSIHHOTO (JOPMHUPOBAHUSI METa-AESITEIbHOCTH UCIOIB3YIOTCS MEXIPEAMETHbBIE
CBsI3M (PU3MKH C OHONOTHEH (M3ydeHHE TeM «3BYKOBBIC BOJTHBI», «CTPOCHHE IJ1a3a YeloBeKkay, «broiorndeckoe NeicTBUE paguarumy), QUK
¢ xumuel (u3ydeHue TeM «DJIEKTPUYECKUI TOK B KHUIKOCTIX», «CTpOeHHE aToMa U aTOMHOTO siipa», «MoekyispHas Gu3rka»), QU3NKU C
MaTeMaTHKOW (pelieHue JIoObIX 3a1a4), GU3UKU ¢ ucTopuel (u3ydeHue TeM «OTKPBITHE NMPOTOHA U HEUTPOHA», «3aKOH 3JCKTPOMArHUTHOM
UHAYKIUW», «Bo3ayxoriaBanue» u ap), Guzuku ¢ reorpadueii (u3yuyeHue teM «Y CKOpeHue CBOOOJHOTO MaieHUs», «ATMOC(epHOe AaBlICHHUE.
Bbapometpy).

TEMATHUYECKOE INTAHUPOBAHHUE
TemaTtudeckoe ruTaHupoBaHue 1o npeamery «Pusuka 7-9» cocraBieHo ¢ yuerom PaGoueii mporpaMMbl BoCHTAHUS.

BocnurareabHbIl NMOTeHUMaJa mpeaMera. BocnuraHne — [€ATEIbHOCTh IO M€peJaye HOBBIM IOKOJEHUSM OOIIECTBEHHO-
HCTOPUYECKOIO OIBITA, INIAHOMEPHOE U LIEJICHAIIPABICHHOE BO3JEHCTBUE HA CO3HAHME U NOBE/ICHUE YENIOBEKA C 10 (POPMHUPOBAHUS Y HETO
OIpeIeIEHHBIX YCTAaHOBOK, MOHATUH, MPUHLMUIOB, [IEHHOCTHBIX OpPHEHTAIMi, 00eCneunBarouX yCIOBHS UL €r0 Pa3BUTHUS, MOATOTOBKU K
OOIIECTBEHHOM XU3HU U TpyAy. PU3UKa yUUT CTPOUTH U ONTUMHU3UPOBATH JAESITEIbHOCTb, BbIpadaThiBaTh M INPUHUMATh PEIICHUs,
IPOBEPATH ACUCTBUS, HWCHOPABIATh OIIMOKH, pas3iInyaTh apryMEHTHpPOBaHHbIE M  Oe3[0Ka3aTeibHbIC YTBEPXKIEHUS, a 3HAYHUT, BUAETh
MaHUIYJISIUIO U XOTsI Obl OTYACTH MPOTUBOCTOSATH €il. Pemienne 3amay TpeOyer oOT ydamuxcst J0OpOCOBECTHONM U cepbe3HON padoThl
Ha/ MPUOOpPETEeHWEM M YKpEIUIGHHeM  3HAaHWH, YTO NPUBOAUT K  CHUCTEMATHUYECKOMY HANpSOKEHHWIO  YMCTBEHHBIX  YCHIIMIA,
HAaCTOWYMBOCTU B TMPEOJIOJIEHUH TpyaHocTed. IlpuwaToM y ydyamierocs BOCHUTBHIBAIOTCS TaKHWe YEPThl XapakTepa Kak Tpyaoioodue,
YCUJUMBOCTh, YIOPCTBO B TIPECIECIOBAaHUM HAMEUEHHOM 1eM, YMEHHE HE€ OCTAHABIMBAThLCS NEPE] TPYAHOCTSAMHU M HE BIAAATh B
YHBIHUE [P HEyAayax.

Ne Ilepeuens Tem, | Kommuecr HNnudopmanus o0 BocnuraTeabHBIN NOTEHIUAT
n/n TJIAHUPYEMBIX BO JJIEKTPOHHBIX Y4eOHO — YPOKa B COOTBETCTBHHU C MOIYJIEM
NSl yeBOeHus1 | AKAAEMHT | yeroquyecknXx MaTepuaiax «IIk0JbHBI YPOK»

yYauuMHucs ecKux
4acos,
OTBOJIUMBbI




X Ha

OCBOCHHE
K0l
TEMbI
7 kaacc (664.)
®dusuka u ee 6 Poccuiickas anexkTpoHHasi | YCTaHOBJIEHUE JIOBEPUTEIIbHBIX
poJb B mkosa - https://resh.edu.ru/ | oTHOmICHUI MEXy YUUTEIIEM U
MO3HAHUH €ro y4eHHUKaMH, CIIOCOOCTBYIOIINX
OKPY>KaloIero O6pa3zoBaTenbHas MMO3UTUBHOMY BOCIIPHUSTHIO
Mupa wiargpopma «SIKJIACCy» | ydamumucs TpedoBaHUI U Ipocb0
YUUTEIIS, IPUBICYCHUIO UX
Enunast Kosuiekius BHHUMaHUs K 00CyX1aeMoii Ha
I_II/I(I)pOBLIX 06pa30BaTeJ'IBHLIX yp()}(e I/IH(i)OpMaIII/II/I, AKTHBU3ALUMU
pecypcoB X MO3HABATEIbHON AESITEIHLHOCTHA
gyepes )KUBOU TUaJIorT, C
http://school- HCITOJIb30BAaHUEM DJICMEHTOB
collection.edu.ru KOHCTPYKTHBHOTO OOIIEHUS
Nudoypok. Guszuka 7
https://www.youtube.com
Buneoypoku no ¢pusuke
https://videouroki.net/
ITepBoHa4aIBbHBI 5 Poccuiickas snektponHas | IIpuBnedeHne BHUMaHUSA
€ CBEICHU O mkona - https://resh.edu.ru/ | yuammxcs k o0CyxmaeMoi Ha
CTPOCHHUH ypoke uHbopMaluu;
BEILIECTBA OO6pazoBatenbHas MHULIMUPOBAHUE U TOJIEPIKKA
mnathopma «AKIIACCy» HCCIIEIOBATEIIbCKON JEATEIIbHOCTH

Envnas xomnexuus
MUPPOBBIX 00Pa30BATEIBHBIX

pecypcoB

IIKOJBHHUKOB,; BOCIIMTAHUC
MaTeMaTHYICCKOIro u
TYMAaHUCTUYCCKOT'O MBIIIJICHUS
AKTHUBH3alUs IMO03HaBaTCIILHOM
ACATCIIbHOCTH,



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.youtube.com/
https://videouroki.net/
https://resh.edu.ru/

http://school-
collection.edu.ru

Nudoypok. Guszuka 7

https://www.youtube.com

Buneoypoku o ¢usuke

https://videouroki.net/

JIBmxeHue u 20 Poccuiickas snextpoHHas | lIpuMeHeHne Ha ypoke MHTEPAKTHBHBIX
B3aUMO/ICHCTBU mkona - https://resh.edu.ru/ | $opM paboTer yuamuxcs:
e Teln HHTEJJIEKTYaJIbHBIX UID,
CTUMYJMPYIOHIUX ITO3HABATCIIbHYIO
OGpasoBaresnbHas MOTHBALIUIO IIKOILHUKOB; TUCKYCCHI,
mwiatdopma «IKITACC» KOTOpBIE JIAI0T yYaIUMCS BO3MOKHOCTD
HpHOGpeCTI/I OIIBIT BEACHUA
EuHas KOJIEKIUs KOHCTPYKTUBHOTO JIUAJIOTa; TPYIIIIOBOI
1H(bPOBBIX 06PA30BATETBHBIX paOoTHI WK paboTHI B napax, KoTopbie
y4aT IIKOJIbHUKOB KOMaHIHOU pa6OTe n
pecypcoB y
B3aNMOJICUCTBUIO C IPYTUMU JICTbMU.
http://school-
collection.edu.ru
Nudoypok. ®usnka 7
https://www.youtube.com
Buneoypoku o ¢usuke
https://videouroki.net/
JaBnenue 20 Poccuiickas snexTponHass | Pa3Butue kpeaTHBHOTO

TBEPJBIX TEN,
JKUIKOCTEN U
razoB

mkoda - https://resh.edu.ru/

OO6pazoBatenbHas
mathopma «IKJIACCy»

MBIIIIEHHS (CAMOCTOSITENIEHOE
MIpUMEHEHNE 3HaHUH, CTIOCOOOB
JIEUCTBUI, IIOUCK HECTAHIAPTHBIX
pEIICHMH ); aKTHBH3AITUS



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.youtube.com/
https://videouroki.net/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.youtube.com/
https://videouroki.net/
https://resh.edu.ru/

Enunas komnexuus
I POBEIX 00pa30BaTEILHBIX

pecypcoB

http://school-
collection.edu.ru

HNudoypox. duznka 7

https://www.youtube.com

Buneoypoku o ¢usuke

https://videouroki.net/

IMO03HABATEIILbHOM JeSITEIbHOCTH,
IIPUBJICYCHUE BHUMAHHUS
y4dalumxcs K IeHHOCTHOMY
aCIEKTy U3y4acMbIX HA YPOKax
SABJICHUM; NPUBIICYECHUE
BHHUMAaHUS y4alluxcs K
00cyx1aeMol Ha ypoKe
MH(pOPMaLIMU; BOCIUTAHUE
MaTEMaTHUYeCKOro U
I'YMaHUCTHYECKOIO MBIIIJICHUS

Pabora.
MOIIHOCTB.
OHeprus

12

Pocculickas 351eKTpOHHas
mkona — https://resh.edu.ru/

OO6pazoBatenbHas
mwiardopma «AKITACC»

Enunas xomekuus
UPPOBBIX 00Pa30BATEIBHBIX

pecypcoB

http://school-
collection.edu.ru

HNudoypox. Puzuka 7

https://www.youtube.com

Buneoypoku o ¢usuke

https://videouroki.net/

Bocnuranne HCKpeHHETO
MHTEpeca K yuyeOHOM

ACATCIIBHOCTH, IMMOJTYYCHHUIO HOBBIX

3HAHUU, PaCIIUPEHUIO
COOCTBEHHOTO KPYyro3opa,
BOCIIHUTAHHE MAaTEMaTHUYECKOTO U
TYMaHUCTUYCCKOI'O MBIIIJICHUSA
MPUBJICYCHHE BHUMAHUS
ydamuxcs K o0Cyk/1aeMoi Ha
ypoke uHbopMaIuu



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.youtube.com/
https://videouroki.net/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.youtube.com/
https://videouroki.net/

6. | Peseps Bpemenu |

8 kaacc (66 4.)

1 | TemwioBbie 27 Pocculickas 351eKTpOHHAs | Y CTaHOBJIEHHUE JI0BEPUTEIBHBIX
SIBIICHUS mkosa - https://resh.edu.ru/ | oTHOmICHUI MEXy YUUTEIIEM U
€ro y4eHHKaMH, ClIOCOOCTBYIOIIUX
O6pazoBatenbHas MO3UTUBHOMY BOCIIPHUSITHIO
wiatgpopma «IKJIACCy» | ydamumucs TpeboBaHU U Ipocb0
YUUTENs, IPUBJICYCHUIO UX
Enunas kosuekims BHUMaHUs K 00CyX/1aeMoii Ha
uMppOBbIX 06pa3OBaTENbHBIX | ypOoKe MH(POPMAIMHU, AKTUBU3AIUK
pecypcoB HUX MO3HABATEIbHON AESITEIHLHOCTHA
Yyepes3 JKUBOU IHAJIOT, C
http://school- HCIIOJIB30BAaHUEM 3JICMEHTOB
collection.edu.ru KOHCTPYKTHBHOTO OOIIEHUS
Nudpoypok. ®usnka 8
https://www.youtube.com
Buneoypoku o ¢usuke
https://videouroki.net/
2 | DnekTpuyeckue 36 Poccuiickas 3eKTpoHHAsT | UCIIONB30BaHUE METOIHKH

U MarHuTHBIC
SABJICHUS

mkoda - https://resh.edu.ru/

O6pazoBaTenpHas
wiatgopma «AKIJITACC»

Ennnas xoimieknus
IUQPPOBBIX 00Pa30BaTEIbHBIX

pecypcoB

pa3BUBAOIIEro 00yUeHUs,
CO3/IaHNEe THOKOM M OTKPBITOM
cpenbl 00y4eHHs U BOCTIUTAHHUS C
HCIIOJIb30BaHMEM Ta/)KETOB,
OTKPBITBIX 00pa30BaTEIHHBIX
PECYPCOB, CUCTEM YIIPaBIICHUS,
MO3BOJIAIOIIEE PA3BUBATH Y
00yJaronuxcsi HaBBIKH
COTp}II[HI/I‘-IQCTBa 5 KOMMYHI/IKaLII/II/I,



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.youtube.com/
https://videouroki.net/
https://resh.edu.ru/

http://school-
collection.edu.ru

Nudoypok. Guszuka 8

https://www.youtube.com

Buneoypoku o ¢usuke

https://videouroki.net/

COIIMAIbHOM OTBETCTBEHHOCTH,
CITOCOOHOCTH KPUTHUUECKU
MBICJIUTb, OIIEPATUBHO U
KaueCTBEHHO peIiaTh MpoOJIeMBbl,
BOCITMTEHIBACTCS IICHHOCTHOE
OTHOIIIEHUE K MUDY;

Pesep BpemeHun 3
9 kaacce (99 4.)
Mexanunueckne 40 Poccuiickas anexktponHas | PazButue KpeaTUBHOTO
SIBJICHHS mkoja - https://resh.edu.ru/ | MelieHns (CaMOCTOSTEIBHOE
IIPUMEHEHNE 3HaHUH, ClIOCO00B
ObpazoBarenbHas JIECTBUI, MOMCK HECTAHIAPTHBIX
mwiarpopma «IKJIACCy» | perieHuit); akTHBU3aLUs
MO3HABATENILHON JEATEIbHOCTH;
EnuHas Kosuiekims MIPUBJICYCHUE BHUMAHUS
(G POBBIX 00Pa30BaTENBHBIX YYaIUXCs K IEHHOCTHOMY
pecypcos aCIIEKTYy M3y4aeMbIX Ha ypPOKax
SIBJICHU; NPUBIICUYCHUE
http://school- BHUMaHUs y4alIuxcs K
collection.edu.ru o6CyKIaeMOil Ha ypoKe
uH(pOpMaIIMK; BOCTIUTAHNE
Uudoypox. Ousmka 9 MaTeMaTU4YeCKOro 1
T'YMaHUCTUYECKOTO MBIILJICHUS
https://www.youtube.com
Buneoypoku no ¢pusuke
https://videouroki.net/
Mexanuyeckue 13 Poccuiickas snextponnas | Mcnonb3oBanue UKT n

KoJIeOaHUs U

JUCTAHIIMOHHBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.youtube.com/
https://videouroki.net/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.youtube.com/
https://videouroki.net/

BOJIHBI mkosa - https://resh.edu.ru/ | oGpazoBarebHBIX TEXHOJIOTHIA
00ydeHus1, 00eCIeunBarOIINX
Ob6pazoBarenbHas COBPEMEHHBIC aKTHBHOCTH
mwiardopma «SIKJIACCy» | obyuaromuxcs (ImporpamMmbl-
TPEHAKEPHI, TECTHI, 3aUEThI B
Enunas kosuiekims AIIEKTPOHHBIX MPHIIOKECHHUSX,
1M (POBBIX 00pa3OBATENBHBIX | MyJIbTHMEINMHBIE IPE3EHTALINH,
pecypcos HAy4YHO-MIOMYJIAPHBIE IEpeaayu,
(¢unBEMBI, 00yUaIOIINe CANUTHI,
m YPOKHU OHJIAlH, BUI€0-JICKIIUH,
collection.edu.ru OHJIAHH-KOH(EPEHIMN 1 P.)
Nudoypok. Pusnka 9
https://www.youtube.com
Buneoypoku no ¢pusuke
https://videouroki.net/
ONeKTpOMarHuTH Poccuiickas snektponHas | IIpuBnedeHne BHUMaHUSA
o€ ToJIe U mikosa - https://resh.edu.ru/ | mKoIbHUKOB K IIEHHOCTHOMY
AJIEKTPOMArHUTH ACTICKTy M3y4YaeMbIX Ha YPOKax
bI€ BOJIHBI OO6pazoBatenbHas SBIIGHUH, OpTaHu3alus UX paOdoThI
mnatdopma «AKJIIACCy» | ¢ moimydaeMol Ha ypoke

Envnas xomnexuus
MUPPOBBIX 00Pa30BATEIBHBIX

pecypcoB

http://school-
collection.edu.ru

HNudoypoxk. duznka 9

COIMAJIbHO 3HAYMMOM
nHpopmaruenn — THUITUUPOBAHUE
ee 00CYX/IeHHs1, BEICKa3bIBAaHUS
YYalIMMHUCS CBOETO MHEHHS 110 €€
MOBO/TY, BEIpa0OTKA CBOETO K HEel
OTHOIIICHUSI,;



https://resh.edu.ru/
http://school-collection.edu.ru/
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https://www.youtube.com/
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https://www.youtube.com

Buneoypoku o ¢usuke

https://videouroki.net/

CBeTroBbIC 15 Poccuiickas anexrponnas | Mcnonb3zoBanue UKT u
SIBIICHUS mikona - https://resh.edu.ru/ | nucTaHIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHI
O6pazoBatenbHas 00ydeHus, 00eCTICUNBAIOIINX
wiatpopma «IKJIACC» | coBpeMeHHbIE aKTUBHOCTH
oOyuaromuxcst (IIporpaMMal-
Enuuas kosuekims TpPEeHaKepPbl, TECTHI, 3aUEThI B
1 (pOBBIX 00PA30BATENBHBIX | 3IEKTPOHHBIX TIPUIIOKEHHUSIX,
pecypcoB MYJIbTUMEANITHBIE IPE3EHTAIUH,
HAy4YHO-TIOMYJISIPHEIC ITepeaayH,
http://school- bunbMbl, 00yJaronre CanThl,
collection.edu.ru YPOKH OHJIAWH, BUIEO-JIEKIIUH,
OHJIAH-KOH(EepeHIHHU U Jp.)
Nudoypok. dusnka 9
https://www.youtube.com
Buneoypoku no ¢pusuke
https://videouroki.net/
KBaHTOBBIE 14 Poccuiickas snektpoHHas | Mcnosb30BaHuEe BOCIIUTATEIbHBIX
SIBIICHUS mkona - https://resh.edu.ru/ | Bo3smoxkHOCTEH COfepIKaHUS

O6pazoBaTenpHas
wiatgopma «AKIJITACC»

Ennnas xoimieknus
IUQPPOBBIX 00Pa30BaTEIbHBIX

pecypcoB

yueOHOro MpeMeTa yepes
JIEMOHCTPAIIHIO JAETSIM IIPUMEPOB
OTBETCTBEHHOTO, TPaXKTAHCKOTO
MOBEJICHHUS, TIPOSIBIICHUS
YEJIOBEKOJIFOOHS 1
I00pOCepIeYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB JIJIs
YTCHUS, 3a1a4 IJId PCIICHUA,



https://www.youtube.com/
https://videouroki.net/
https://resh.edu.ru/
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http://school-
collection.edu.ru

Nudoypok. Guszuka 9

https://www.youtube.com

Buneoypoku o ¢usuke

https://videouroki.net/

NpoOJEMHBIX CUTYallu AJIs
00CyXIeHUs B KJlacce

[ToBTOpUTENBHO —
00o0mIaroHiA
MOAYJb

POCCI/IIZCKEIH 3J'ICKTpOHHa}I
mkouna — https://resh.edu.ru/

O6pazoBaTenbHas
mwiatdopma «IKITACC»

Ennnas xomekus
(G POBBIX 00Pa30BaTENBHBIX

pecypcoB

http://school-
collection.edu.ru

Nudpoypok. ®usnka 8

https://www.youtube.com

Buneoypoku o ¢usuke

https://videouroki.net/

[TpuBneyeHre BHUMAHUS
[IKOJIbHUKOB K IIEHHOCTHOMY
ACTEKTy M3y4aeMbIX Ha YpOKax
SIBJICHHM, OpraHu3aIus ux padoTsl
C TIOJTy4aeMoi Ha ypOKe
COLMAIIBHO 3HAYUMOM
uH(popMaIiel — MHUIUUPOBAHUE
ee 00CYXKJIeHUs, BBICKa3bIBAHUS
YYAIIUMHKCS CBOETO MHEHHUS 110 €€
MOBOJTY, BEIPAaOOTKH CBOETO K HEM
OTHOILICHUS,

PesepB Bpemenun
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