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KoanuectBo yacos — 238

PaGouast mporpamma paszpaborana Ha ocHoBe DenepanpHOi paboyueil mporpamMmsl Mo
yueOHOMY TIpeaMeTy «Du3ukay i ydammxcs /-9 Ki1accoB ¢ yueToM TpeOOBaHUN K
pe3yibTaTaM OCBOCHHS ITPOrpaMMBbl OCHOBHOTO 00111eT0 00pazoBanust denepaabHOTo
roCyJapCTBEHHOTO 00Pa30BaTEIHLHOTO CTAHIapTa OCHOBHOTO O0IIIET0 00pa30oBaHUSI.



1. IOACHUTEJIbBHASA 3AIIMCKA

1.1.Pabouas mporpamma 1o ¢pusukepaspadoTaHa B COOTBETCTBUU ¢ yueOHbIM TutanoM ['BOY
mkoitbl Ne575 Tlpumopckoro paitona Cankr-IletepOypra Ha ocHoBe TpeOoBaHmil K pe3yibTaram
OCBOEHUS POTrpaMMbl OCHOBHOT'O 00I11eT0 00pa3oBaHusl, B cOOTBeTCTBUU ¢ DenepaiibHOil paboueit
poOrpamMMoii o yueOHoMy npeamery «Dusukay.

1.2. IIporpamma mo (u3uke Ha ypOBHE OCHOBHOIO 00mmIero oOpa3oBaHMsS COCTaBJIEHA Ha
OCHOBE TIOJIOKEHUH H TpeOOBaHUI K pe3yibTaraM OCBOSHHUs Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBarensHOU mporpaMmel, mpeacraBieHHbIXx B DI'OC 000, a Takxke ¢ yuérom QenepalibHON
paboueii mporpamMmMbl Bociutanus U KoHuenuuu npenoaaBanus yueOHoro npeamera «Duzukay.

Copep:xanue nmporpammsl 1o (hu3MKe HampaBiieHO Ha (OPMUPOBAHHE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaroIIUXCS U OPraHM3alUI0 W3ydeHHUs (U3MKU Ha JEATEIbHOCTHOW OCHOBE. B
nporpaMMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJbTaTaMm
oOyueHus1, a TaKKe MEXIPEIMETHbIC CBSI3U €CTECTBEHHOHAYYHBIX YU€OHBIX NMPEAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUs.

[Iporpamma mo ¢u3KMKe yCTaHABIMBAET paclpeieieHne y4eOHOro Mmarepuaja Mo Tojam
oOyyenus (IO KiaccaM), TMpeylaraeT MPUMEPHYIO IIOCIEOBATEIbHOCTh H3YUEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUS MPEAMETHOTO COJCPXKAHUSA U y4€Te BO3PACTHBIX OCOOCHHOCTEH
00y4aroIuXxcs.

[Iporpamma o ¢usuke pa3paboTaHa C IENbI0 OKa3aHUS METOJUYECKON TOMOIIY YUUTEIIO B
COo3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

Ou3ukKa SBISETCS CHCTEMOOOPA3yIOIIUM Ui €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHMM, M3y4aeMbIX XHUMHEH,
ouosiorueii, actpoHOMHue u (HU3NUECKO Teorpadueil, BHOCUT BKJIAI B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, NpPEIOCTaBIIsIeT HaubOoyiee sICHbIE 00pas3lbpl NPUMEHEHUS HAay4yHOrO METoJa
MO3HAHUS, TO €CTh CIIOCO0a MOTYYEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

OnHa U3 THaBHBIX 3a/ad (U3MYEcKoro oOpa3oBaHUS B CTPYKType 00Iero oOpazoBaHMs
COCTOMT B (OPMHMpPOBAaHMM ECTECTBEHHOHAYyYHOW TIpaMOTHOCTH M MHTEpeca K Hayke Yy
o0y4Jaronmxcs.

W3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MpeNIojiaraeT OBJAJAECHUE CIEIYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTbD:

— HAyYHO OOBSCHSTH SIBJICHUS;
— OLIEHUBATh ¥ IOHUMAaTh OCOOEHHOCTH HayYHOT'O MCCIIEI0BaHUS;
— UHTEPIIPETUPOBATH JaHHBIE U MCIIOJIb30BaTh HAYUHBIE JOKA3aTENbCTBA ISl IOTY4YEHHSI BBIBOJIOB.

Ienn wu3ydyeHuss (QU3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs ONpeIeNeHbl B
Konuenmuu npenonaBanus ydueOHoro mnpeamera «@Pusrka» B 00pa3oBaTENbHBIX OPTraHU3ALMIX
Poccuiickoit @enepanuy, peaqu3yrOIIMX OCHOBHBIE 0O0IIe00pa3oBaTeIbHbIE MPOTPaAMMBL,
yTBepkaEHHON pemenneM Komrermn MunncreperBa npocsenieHust Poccuiickoit denepannn
(mportoxkon ot 3 nexadps 2019 r. Ne [IK4BH).

Hean n3ydyenus Ppu3nKu:

— TIpuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydyarouxcs K HaydyHOMY H3YYEHHUIO MPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUSA U (POPMHPOBAHUE HCCIEIOBATENHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;



— (hopMHpOBaHKME HAYYHOT'O MUPOBO33PEHUSI KaK PE3yJIbTaTa U3YYCHUsI OCHOB CTPOCHHS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;
— (opmupoBaHue MpeaCTaBICHUH O POiIM (U3UKU IS Pa3BUTHS JPYTUX ECTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHUH;
— pa3BUTHE MpPEICTaBICHUN O BO3MOXHBIX cepax Oynymiel mpodecCHOHaIbHOU IesITebHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEMY O0yYEHHIO B ’TOM HAIllPaBIICHUH.

JlocTiKeHre STUX IeJed mporpaMMbel 1Mo (u3MKe Ha YpPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHMs 00ECIIEYNBACTCS PEUICHUEM CIEAYIOLNX 3a1a4;
— npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOCHUHU BEIIEeCTBA, O MEXAaHHYECKHX, TEIJIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
—npuoOpeTeHNe YMEHHH OINUCHIBATh U OOBACHATH (DU3WYECKHE SBJICHUS C HCIIOJIb30BAaHHEM
MOJIYYE€HHBIX 3HAHUM;
— OCBOCHHE METOJIOB PEIICHUS MPOCTEHUIIUX PAacUYETHBIX 337ay C HCIOJIb30BAHHEM (PU3NUYECKUX
MoJIeNIel, TBOPYECKHUX M MTPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;
— pa3BUTHE YMEHUI HAOIIOIaTh PUPOIHBIC SBJICHHUS U BBITIOIHATH OIIBITHI, JAOOPAaTOPHBIE PaOOTHI
U DKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCTIONB30BAaHUEM U3MEPUTEIHHBIX MPUOOPOB;
— OCBOCHHE PUEMOB paboThI ¢ HHGopMalueil pu3ndeckoro coaep:kaHusi, BKIo4as HHHOPMAIUIO
0 COBPEMEHHBIX JOCTHKEHUIX (DU3HUKHU, aHATTU3 U KPUTUYECKOE OIICHUBaHNE UH(OpMAIINH;
— 3HAKOMCTBO cO cdepamu NPOPECCHOHAIBHON NIEATEIHHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSX (PU3NUECKON HAYKH.

1.3. Ha usydenne ¢gu3uku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O 00Iero oOpa3zoBaHUs
oTBOIUTCA 238 4acoB:

— 7 ximacc — 68 yacoB (2 4aca B HEJIETIO);

— 8 kiacc — 68 yacoB (2 4aca B HEJIETIO);

— 9 kimacc — 102 gaca (3 yaca B HeZIENIO).

[Ipennaraemselii B mporpaMme no (Qu3uKe NepedeHb J1abopaTOPHBIX pabOT M OMBITOB HOCHUT
pEKOMEHIaTeNbHBIN XapaKTep, yYUTEINb JeslaeT BbIOOp MpOoBEAeHUS 1a00paTOPHBIX padOT U OINBITOB
C Y4€TOM MHAMBUIYAIbHBIX 0COOEHHOCTEW 00y4aromuXcs, CIMCKA SKCIEPUMEHTAIbHBIX 3aJaHuH,

IpeIaracMbIX B paMKax OCHOBHOT'O T'OCYJapCTBCHHOTO 3K3aMEHa 110 (1)I/I3I/IK6.

1.4, Texkyumuii KOHTpOJIb W TPOMEXKYTOYHAs aTTecTalus IO Yy4yeOHOMY IMpeaMeTy
npoBoAsTcs B cooTBeTcTBUU C «llomokeHnem o ¢opmax, NMEpUOJUYHOCTH, MOPSAJIKE TEKYILIETro
KOHTPOJISl YCIIEBAEMOCTHU U IIPOMEXKYTOYHON aTTECTALIUN YJaLTUXCS.

2. INTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATDBI

N3yuenue pu3MKU Ha YpOBHE OCHOBHOTO 001Ier0 00pa30BaHuUs HANIPABIEHO Ha JOCTH)KEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.
B pesynprare wusydeHus GU3MKM Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHUS Y
oOy4arorierocst 0ynyT chOpMUPOBAHBI CIENYIONINE TUIYHOCTHBIE PE3YJIbTATHl B YACTH:
1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
- TpOSBJICHUWE MHTEpeca K HCTOPHUM U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM
buznyeckoil HayKu;
- IEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3HUKOB;
2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:



- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJIEHHHM OOIIECTBEHHO3HAYMMBIXU
ATHUYECKHUX MPOOIIEM, CBI3aHHBIX C MPAKTUISCKUM MPUMEHEHUEM JIOCTIKEHUN (PU3UKH;

- OCO3HAHKME BaXXHOCTU MOPAIbHO-3TUYECKUX TTPUHIIUIIOB B JACSITEIIBHOCTU YUEHOTO;

3) acTeTH4eCKOro BOCIIUTAHMSI

- BOCHPUSTHE OJCTETHUYECKMX KadecTB (DU3MYECKOW HayKu: e€ TapMOHUYHOTO

MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

- OCO3HaHME IICHHOCTH (PU3MUECKONW HAYKH KaK MOITHOTO HHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJOTUH, BaKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;

- pa3BUTHME HaydyHOM JH0003HATEIBLHOCTH, HHTEpeca K  HCCIEIOBaTEeIIbCKOMN
JIeATEIIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

- OCO3HaHME IIEHHOCTH 0e30macHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXKHOCTH TIpaBUI OE30MaCHOrO TOBEACHUS Ha TpaHCIOpTe, Ha J0porax, c
AIEKTPUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBHSIX;

- cOpMHUPOBAHHOCTb HaBbIKa peQUIEKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY H
TaKOro K€ IpaBa y APYroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- AKTHMBHOE Yy4YacTH€ B pCEIICHWHM TPAKTUYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTeNbHOM  OpraHM3alliy, TopoAa, Kpas) TEXHOJIOTHYECKOM U COI[HAIBHOU
HANPaBIEHHOCTH, TPEOYIOIIUX B TOM UKCie U (PU3MUECKUX 3HAHUI;

- UHTEpeC K MPAKTUYECKOMY H3yUeHHI0 Mpodeccuii, CBI3aHHBIX ¢ (PU3HUKOI;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

- OpHUEHTAIMs Ha MPUMEHEHHE (U3MUYSCKUX 3HAHWW JJIs PElICHUs 3a7ad B 00JacTH
OKpYKarollel cpe/ibl, IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCJEICTBUUN I
OKPYXKAaroIIel Cpeibl;

- OCO3HaHHE TI100aJTHFHOTO XapaKTepa SKOJOTUYECKUX MPOOIEeM U TyTeH UX PEIICHHUS;

8) ajanTanuu K U3MEHSIIOIIMMCS YCJIOBUSAM CONUAILHON U MPUPOIHOI Cpebl:

- MOTpeOHOCTh BO B3aWMOJCWUCTBUU TPHU BBITIOJHEHUM HCCIEAOBAHUNA M TMPOEKTOB
bu3nYeCKOi HANIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO eATeTbHOCTh;

- TOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWW, B TOM 4HUClIe (OPMYIUPOBATH UJIEH,
MOHSITHS, TUIIOTE3bI O (PUBUYECKUX 0OBEKTAX U SIBICHUSAX;

- 0co3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- INIAHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUU HOBBIX (DU3UUYECKUX 3HAHUI;

- CTpPEMJICHHE aHAJM3UPOBATh W BBISBIATH B3aMMOCBSI3M TPHUPOIBI, 00IIECTBA U
HYKOHOMUKH, B TOM YHUCJIE C UCTIOIh30BaHUEM (PHU3NUECKUX 3HAHUN;

- OLICHKa CBOUX JEHUCTBUU C YYETOM BIMSHHUSA HA OKPYXAIOLIYI0 CpPEly, BO3MOMXHBIX
ri100aIbLHBIX TTOCIIEACTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbTare ocBoeHus mporpaMMbl o (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

oOpazoBanmsi y oOydaromierocss Oyayr copMupoBaHBI MeTamnmpeaMeTHbIe pPe3yJabTaThl,



BKJIIOYAIOIME [O3HABATENIbHbIE YHUBEpPCAJbHble Yy4eOHblE JEHCTBHS, KOMMYHHUKATHUBHBIE
YHHUBEpCaJbHbIE YUeOHbIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue 1ecTBUA:

— BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBICHUN);

— yCTaHaBIUBAaTh CYIECTBEHHBIN MPU3HAK KiIaccH(UKAIMKU, OCHOBAHUS ISl 00OOLICHUS U
CpaBHEHUS,

— BBIABIIATH 3aKOHOMEPHOCTH M IMPOTHUBOPEUYHUS B pPacCMATPUBAEMBIX (aKTaxX, JAHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (DU3UYICCKUM SIBIICHUSIM;

— BBIABJIATh NPUYUHHO-CIECICTBEHHBIE CBS3M MPH H3YyYeHUHM (DU3MUECKUX SBICHUNA U
MIPOLIECCOB, JeNaTh BBHIBOABI C MCIOJIb30BAaHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUYCHHIH,
BBIIBUTATh THIIOTE3bI O B3aUMOCBS3AIX (PU3NUYECKUX BEITUYHH;

— CaMOCTOATEIbHO BbIOMpaTh crocod pelieHus yueOHol (usnmueckol 3afaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BBIOOp HamOojee MOAXOMANIET0 C Y4€TOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPHEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

— UCIOJIb30BATh BOIIPOCHI KaK MCCIIEIOBATEIHCKUI HHCTPYMEHT MO3HAHUS,

— MPOBOJIUTH IO CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3NICCKUI
AKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHNE (PU3UYECKOTO SIBICHUS;

— OILICHMBAaTh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMAIUIO, TOTYYCHHYIO B XOJE
WCCTIEOBAHUS WIHM SKCIIEPUMEHTA;

— CaMOCTOSTEIHHO (POPMYIIHPOBATH OOOOIICHUS U BBIBOJBI IO PE3yJbTaTaM MPOBEIEHHOTO
HaOII0/IEHUS, OTBITA, UCCIICIOBAHNUS,

— MPOTHO3UPOBATH BO3MOXHOE JajbHeillee pa3BUTHE (PUINYECKUX MPOIIECCOB, a TAKXKE
BBIJIBUTATh TIPEATNOJI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Padora ¢ undpopmanmeii:

— MPUMEHSTh pPa3IUYHbIe METOMAbI, MHCTPYMEHTBHl U 3alpoChl MPU TOUCKE U OTOOpe
nH(OPMAaIIUY WIH JAHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHO! (hr3ruecKoi 3a1auu;

— aHaJU3WpOBaTh, CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH WHOOPMAIUIO Pa3TUMUHBIX
BHJIOB U (DOPM TIpE/ICTaBIICHHUS;

— CaMOCTOSITENIbHO BHIOMpATh ONTUMAJbHYIO (OpMy TMpeACTaBleHUsS HHPOpMAIUU U
WUTIOCTPUPOBATH pellaeMble 3a/1a4ll HECIOKHBIMU CXEMaMH, TharpaMMaMi, MHON rpauKoi u ux
KOMOMHALUSIMHU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

— B X0J1e 00CyXJIeH!s] y4eOHOT0 MaTepuana, pe3yabTaToB Jab0paTOpHBIX paboOT U MIPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOil TeMbl U BBICKAa3bIBaTh WJEH, HAllETICHHBIE Ha
perieHue 3aa4u U MoJiJiep>KaHne 01aroKenaTeIbHOCTH OOIIEeHNS,

— CONOCTABJISITh CBOM CYXKACHHS C CYXICHHSIMH JPYrUX Y4YaCTHHUKOB JHAJIOra,
OOHapYKUBaTh PA3TUYHNE U CXOACTBO TO3UIIHIA,

— BBIPAXKATh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

—  mOyOJIMYHO  TIPEACTABISTH  PE3YNbTAThl  BBIMOTHEHHOTO  (DU3UYECKOTO  OMBITA
(PKCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);



— MOHWMATh M MCIOJI30BaTh MPEUMYINECTBA KOMAaHIHON W WHIWBHUAYATHHOW PabOTHI Mpu
peLIeHNH KOHKPETHON (PU3NUECKOi TpoOIeMBbl;

— DpPUHHAMATh LEIUM COBMECTHOW JEATEIIbHOCTH, OPraHU30BBIBAaTH JEHUCTBUSA 1O €€
JOCTH)KCHHIO: PACIPEACNIATh POJU, OOCYXKJaTh MPOILECCHl U PEe3yJbTaThl COBMECTHOH paboTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

— BBINIOJIHATH CBOKO YacTh pPabOThI, JOCTUTAs KAYECTBEHHOTO pe3y/ibTaTa IO CBOEMY
HAIPABIICHUIO U KOOPAHMHUPYS CBOU JICUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;

— OIIEHMBATh KayeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranu3amnus:

— BBISBJIATH MIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYAIUSAX, TPCOYIOIIMX ISl PEUICHUS
(bu3NYeCKUX 3HAHUMH;

— OpHUEHTUPOBATHCS B PA3IUYHBIX MOAXOAaX NPHUHATUS peHIeHUd (MHAMBHAYaIbHOE,
MIPUHSITHE PEIlIeHUs B TPYIINe, IPUHATHE PEIICHUI TPYIIIOif);

— CaMOCTOSITEIBHO COCTABJISITH AATOPUTM pelieHUs (Pu3nYecKkord 3adadyd WIM IUTaHa
MCCIIEIOBAHUS ¢ YYETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
IIpeAJIaracMble BapUaHThl PEIICHU;

— JIeNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

— JlaBaTh aJICKBaTHYIO OLICHKY CUTYaIlMU U MIpeJiaraTh Iiad e€ U3MEHEHNS,

— OOBSACHATH MPUUYUHBI TOCTHKEHUS (HEIOCTHUKEHUS) PE3yJbTAaTOB ACATEIHHOCTH, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B JICATEIHLHOCTh (B TOM YKCIIC B XOJ BBIMOJHEHHUS (PU3UUECKOTO
WCCTIECIOBAHUSI WM TPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIMXCS CHUTYaIHM,
YCTaHOBJICHHBIX OIMMUOOK, BOSHUKIITUX TPYIHOCTEH;

— OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIU U YCIOBUSIM;

— CTaBHUTh ce0sl Ha MECTO JAPYroro 4eioBeKa B XOJIe CIOpa WM JUCKYCCHH Ha HAYYHYIO
TeMy, TOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;

— TIpU3HaBaTh CBOE TMPAaBO Ha OMIMOKY MpU pemeHHH (U3NUECKUX 3aJad WU B
YTBEPKJICHUSIX HAa HAYYHbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

MNPEIMETHBIE PE3YJIBTATHBI

K xoHmy oOydenust B 7 Kjacce MpeAMETHBIE pe3yabTaThl Ha 0a30BOM YpOBHE OJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

— HCTONB30BaTh TMOHATHSA: (U3MYECKHE W XHWMHUYECKHE SBJICHHUS, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIBI (PU3NYECKUX BEIWYMH, aTOM, MOJIEKYJa, arperaTHbIC
COCTOSTHUS BelecTBa (TBEPAOE, KUIKOE, ra3000pa3HoOe), MEXaHHMUECKOe JIBIKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOpHsI, paBHOJACHCTBYIOMIAs cuia, nedopmanus (ynpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIIAIOIINECS COCY/IBI;

— pasznuuath sBieHuS (Auddy3us, TETUIOBOE IBIKEHHE YAaCTHIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE JIBXKEHHUE, MHEPLIMS, B3aMMOJIEHCTBHE TeJl, pPABHOBECHUE TBEPJIBIX TEII C



3aKpEIUIEHHOW OCBIO BpalleHMs, Mepeaada JaBICHUsI TBEPABIMHU TEJIaMU, KMIKOCTSIMHU M Ta3aMH,
aTMoc(epHOe JTaBieHHE, TJIaBaHUE TEJl, MPEBPAIICHUS MEXaHUYECKOW SHEPTUU) MO OMHCAHUI0 HX
XapaKTepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SIBIICHUE;

— pacro3HaBaTh MPOSBICHUE HU3YUYEHHBIX (DU3MUECKUX SIBJICHHI B OKpYKalOIEM MUpE, B
TOM 4Hclie (U3NYECKUE SBJICHUS B MPHUPOJE: MPUMEPHI JBHKEHUS C PA3IMUYHBIMH CKOPOCTSIMH B
KUBOM M HEKHMBOW IpUpOJE, IEHUCTBHE CWIbBI TPEHUS B INPUPOAEC U TEXHHUKE, BIUSHUE
aTMoc(epHOro JaBlICHUS] HA )KUBOU OpraHu3M, IUIABAaHHUE PhIO, phIYard B TEJIE Y€JIOBEKa, MPU 3TOM
MEePEeBOUTH MPAKTUUYECKYIO 3a7jauy B y4eOHYIO, BBIIEISATH CYHIECTBEHHBbIE CBONCTBA (IPU3HAKH)
(bu3NYECKUX SBICHUI;

— OMHCHIBATh MU3YYCHHBIC CBOWCTBA TeN M (PU3WYECCKHUE SBJICHHS, UCIIONB3Yys (pU3UvecKue
BEJIMYUHEI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA
YIOPYTOCTH, CUJia TSXKECTH, BEC Tesa, CHJIa TPeHUs, JaBiieHue (TBEPIOro Tena, *KHUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHW4eckas paboTa, MOIIHOCTb, IUIEYO CHUJIBI, MOMEHT CHJIbI,
KO3 (UIIMEHT TOJE3HOTO EHCTBUS MEXaHU3MOB, KHHETUYECKAsT M TIOTEHI[MAIbHAS dHEPTHS), IPU
OIMCAHUU TIPABWIIBHO TPAKTOBATh (PM3HUECKUN CMBICT UCTIOIL3YEMbIX BEITUYHH, UX 0003HAUCHUS U
eIUHULB (U3UYECKUX BEJIUYUH, HAXOAUTHb (OPMYJbI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO
BEJIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TpapUKU H3YYCHHBIX 3aBUCHUMOCTEH (HHU3HUECKUX
BEJINYUH;

— XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHHUS U MPOIECCHI, UCIOJIb3Ys MpaBuiIa
CIIOKEHMsI cUJl (BIOJIb OJTHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBuiIo
paBHOBecHsl pbruara (0J0Ka), «30JI0TO€ MPABHIIO» MEXAHHKH, 3aKOH COXPAHEHHUS MEXaHU4eCKOU
SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3allMCHIBATh €0 MaTeMaTH4YEeCKOe
BBIPQKCHHUE;

— OOBSICHATH (PM3HUCSCKUE SIBJICHUS, MPOIICCCHI U CBOMCTBA TEJ, B TOM YHCIIC H B KOHTEKCTE
CUTYyallMl NPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBISIBIATH NPUYUHHO-CIEACTBEHHBIE CBS3H,
CTpOUTH OOBSCHEHHE U3 |—2 JOrMYecKuX MIaroB C Omopol Ha 1-2 H3y4YEeHHBIX CBOWCTBA
(bU3UYeCKUX SBICHUHN, GPU3NMUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

— pemaTh pacy€THBIC 3amayd B |—2 JeHCTBUS, HCIHOJB3ySd 3aKOHBI M (HOPMYIIHI,
CBsI3bIBatOIME (PM3MUECKHUE BETUYHMHBI: HA OCHOBE aHAlIM3a yCIOBHS 3aJauyd 3alHChIBaTh KPaTKOE
yCIIOBUE, TOJCTABIATh (U3MUECKUE BEIUYHHBI B (OPMYNBI U TMPOBOAUTH PACUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHBIC, HEOOXOIUMBIE JIJIsl PEIICHUS 3a]1a4, OLICHUBATh PEATUCTUYHOCTh TTOJTYYeHHOU
(hbU3UYECKON BETMYUHBI,

— pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUThH MIPU MOMOIIHU (PU3HUECKUX METOJIOB, B
OMMCAaHWUU WCCIEAOBAaHUS BBIIEIATH MPOBEPAEMOE MPEANONOKeHHe (TUMOTe3y), pa3audarth u
WHTEPIPETHUPOBATH MOJYYCHHBIN PE3YNIbTaT, HAXOAUTh OMIMOKH B XOJI€ OTBITA, JIeJIaTh BBHIBOABI 110
€ro pe3yJpraram;

— MPOBOJUTH OMBITHI M0 HAOTIOJACHHUIO (PU3MUECKUX SBICHUHN WK (PU3NUIECKHX CBONCTB TEI:
dbopMynupoBaTh MpOBEpPsSEMbIE MPEANONIOKEHHS, COOMpaTh YCTAHOBKY W3 TMPEIIOKEHHOTO
000pyI0BaHUs, 3aMICHIBATH XOJ OIBITa U (JOPMYITHPOBATH BHIBO/IBI,

— BBITIOJHATD TPSIMBbIE W3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CHUIIBI U
TEMIIEPATyphl C HCIOIH30BAaHHUEM AHAIOTOBBIX M HU(POBBIX MPHOOPOB, 3aMHMCHIBATH MOKA3AHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

— TMPOBOJWTH HCCIICIOBAHUE 3aBHUCHUMOCTH OJIHOM (DU3WYECKON BEIWYWHBI OT JAPYroM ¢
WCIIOIb30BaHUEM TIPSMBIX H3MEpPEHUH (3aBUCHMOCTH TMYTH PAaBHOMEPHO MBIKYIIETOCS Tela OT
BPEMEHH JIBIDKCHHUs TeJa, CHUJIbl TPEHHUS CKOJIBKEHHsS OT Beca Tella, KayecTBa OOpabOTKH



MIOBEPXHOCTEH TEJl M HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEJ, CHIIBI
YIPYTOCTH OT Y/UIMHEHHSI TPY>KUHBI, BHITAJIKUBAIOIICH CUJIBI OT 00BbEMa MOrpyKEHHOM 4acTH Tena
U OT IUIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTU Te€ja, OT IIyOMHBI, HA KOTOPYIO
HOTPY’KEHO TEJIO, YCIOBHUM IUIaBaHUs TeJl, YCJIOBUM paBHOBECHUS pblyara U OJO0KOB), y4acTBOBATh B
IUIAHUPOBAHUM y4eOHOIO HMCCIEI0BAaHUsA, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHHs, CIeays
NPE/UIOKEHHOMY TUIaHy, (DUKCHpPOBAaTh pe3yabTaThl TMOJXYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX
BEIMYMH B BHUJAE MPEIIOKECHHBIX TaOMuI W TrpaduKOB, JelaTh BBIBOJABI 10 pe3yibTaTaM
UCCIJICIOBAHMS;

— IPOBOJAUTH KOCBEHHbIE HW3MEPEHUs (PU3MUECKUX BEIWYMH (IJIOTHOCTh BELIECTBA
KUJKOCTU U TBEPAOIO TENA, CUJIAa TPEHUS CKOJIBKEHHUs, JABICHUE BO3/1yXa, BHITAJIKUBAOIIAS CUJIA,
JEWCTBYIONIAs HA MOTPYXKEHHOE B JKUAKOCTH TENO, KOXPPHUIUEHT MOJE3HOTO JECHCTBHS MPOCTHIX
MEXaHU3MOB), CIeays MpeIOKEHHOW HWHCTPYKLUUHU: IPU BBINOJHEHUM HU3MEpeHuil coOuparh
SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATh 3HAYEHNUE UCKOMOMW BEJIMYNHBI,

— coOmromaTe TmMpaBWiIa TEXHUKH 0€30MacHOCTH Mpu pabore ¢ J1abopaToOpHBIM
o0opynoBaHUEM;

— yKa3blBaTh NPUHLUIBI JEWCTBUS TPUOOPOB U TEXHUUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECs COCYylbl, OapoMeTp, pblyar, MOABMKHBIA M HEMOABMKHBINA OJIOK,
HAKJIOHHAs IIJI0CKOCTH;

— XapaKTepHU30BaTh MPUHIUIIBI ACHCTBUS U3YYEHHBIX MTPHUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopoil Ha uX omnMucaHus (B TOM 4YMCJE: MOALIMIHUKK, YCTPOMCTBO BOJONPOBOJA,
I'MJIPABINYECKUI IPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETp), UCIOIb3Yys 3HAHUS
0 CBOMCTBaxX (PU3NYECKUX SIBICHUHN U HEOOX0IUMbIe (PU3HMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TNpPUBOAUTH MpUMEPHl (HAXOAUTh HH(MOpPMALMIO O MpUMEpax) MPAKTUYECKOTO
MCTIOJIB30BaHUs (PU3NYECKUX 3HAHUI B IOBCEAHEBHOM KU3HU IS 0OeCIieueHus: Oe30MacHOCTH MPH
oOpalieHnu ¢ NpudopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/10pOBbs U COOIIOIEHUS
HOPM DKOJIOTHYECKOTO MOBEJCHHS B OKPYKAIOLIEN CPEE;

— OCYHIECTBIISITh OTOOp HCTOYHUKOB HH(popmanuu B VIHTepHETE B COOTBETCTBHM C
3a/IaHHBIM TIOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MYTEM CPABHEHUS PA3IMYHBIX
MCTOYHHUKOB BBIJIEJIATh MH(POPMALIMIO, KOTOpas SBISETCS NPOTHMBOPEYMBOM MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

— HCHOJB30BaTh NPU BBINOJIHEHUHM YYEOHBIX 3aJaHU HAay4HO-TIOMYJSPHYIO JIUTEPATypy
(U3MYECKOTO COJIepIKaHus, CIIpaBOYHbIE MaTepHalbl, pecypchl cetu HTepHeT, BIaaeTh npuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— €03/aBaTh COOCTBEHHbIE KpaTKHe MHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HMCTOYHUKOB HMH(OpMaMK (U3MYECKOTO COAEpKAaHMS, B TOM YHUCJIE MYOJIMYHO AeNaTh KpaTKHUe
COOOIIeHUs O pe3yJbTaTaX IMPOEKTOB WIM YYE€OHBIX MCCIEAOBAaHUN, NPU ITOM TIPaMOTHO
UCMOJb30BaTh M3YyYEHHBIH MOHATUHHBIN ammapar Kypca (U3HMKH, CONPOBOXKIATh BBICTYIUIEHUE
MpE3EHTALMEN;

— TpU BBIMOJIHEHUU Y4YEeOHBIX MPOEKTOB W MCCIEJAOBAHUN pacmpelessTh 00s3aHHOCTU B
IpyIIe B COOTBETCTBUM C ITOCTaBICHHBIMM 33Ja4aMHM, CIEIUTh 3a BBIIIOJIHEHUEM IUIAHA JEHCTBH,
aJIeKBaTHO  OIIGHWBaThb COOCTBEHHBIM BKJIAA B  JCATENbHOCTb TPYIIBI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE B3aUMOJIEHCTBHE, YUNThIBasi MHEHUE OKPYKAIOIIHX.

K kxonHmy obydenuss B 8 kiacce mpeaMeTHblE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:



— HCINOJIB30BaTh MOHSATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUINYECKUE U aMOP(HbIE Tella, HACHIIEHHBIN U
HEHACBIUICHHBIA Iap, BJIAXHOCTb BO31yXa, TEMIEpaTypa, BHYTPEHHSs DSHEPIUs, TEIJIOBOU
JBUraTellb, JJIEMEHTAPHBIA JJIEKTPUUECKUI 3apsifl, DSJIEKTPUYECKOe I10Jie, IPOBOJHUKH U
IUAJIEKTPUKH, TIOCTOSIHHBIHM 3IEKTPUUECKUI TOK, MarHUTHOE T10JI€;

— pa3iuyaTh SBJIEHMS (TEIUIOBOE paCIIMpPEHHE M CXKaTHe, TeIUIoNeperada, TEIIOBOE
paBHOBECHE, CMauuMBaHWE, KaNWULIPHbIE SIBJICHUS, HCHApeHUE, KOHICHCALlUs, IUIAaBJICHUE,
KpUcTajm3auus (OTBepAEBaHUE), KHUIIEHHE, Terulonepenaya (TEmIONpOBOJIHOCTb, KOHBEKIIHSA,
U3IY4YEHUE), JJIEKTpU3alus Tell, B3aUMOACHUCTBUE 3apsloB, IEHCTBHS 3JIEKTPHUUECKOrO TOKa,
KOPOTKOE 3aMblKaHHME, B3aUMOJAECHCTBUE MAarHWTOB, JEHCTBHE MAarHUTHOIO IMOJS HAa IPOBOJHUK C
TOKOM, 3JIGKTPOMAarHUTHasT MHAYKLHSA) 110 ONMCAHHUIO UX XapaKTEPHbIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSIBIEHUE M3YYEHHBIX (M3UUECKUX SBICHUH B OKPY)KaIOLIEM MHUDE, B
TOM 4Hucle (PU3NYECKUE SBJICHUS B MIPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SBICHUS
B MpPUPOJE, KPUCTAIUIBI B IIpUpoje, nznydenue CoiHila, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI,
o0pa3oBaHMe POCHI, TyMaHa, UHEs, CHEra, 3JIEKTPUUYECKUE SBJICHUSA B aTMocdepe, 3JIEKTPUIECTBO
KHMBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMIIH, Jpeiid MOIHOCOB, POIb MATHUTHOTO MOJS JUIs )KU3HU
Ha 3emJie, NOJSIPHOE CUSIHUE, IIPH ATOM MEPEBOAUTH NMPAKTHUECKYIO 3ajjauy B YUeOHYI0, BbIIENIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NUECKUX SBJICHUI;

— OIMCHIBAaTh M3yYCHHBIE CBOMCTBA TNl M (U3NYECKUE SBICHUS, HCIONB3YS (PH3UUECKUE
BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIus, KOJIUYECTBO TEIUIOTHI, ylelbHas TEIUIOEMKOCTh
BEIIIECTBA, yJe/bHas TEIJIOTa IUIABJICHMS, yIeidbHAas TEIUIOTa MapooOpa3oBaHus, yaelbHas TeIioTa
CrOpaHHsl TOIUIMBA, KOI(PQUIMEHT IIOJIE3HOTO JACUCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3[yXa, OJJIGKTPUYECKHH 3apsii, cujga ToKa, »DJEKTPUYECKOE HaIlpshKEHUE,
COIIPOTHBIIEHUE TPOBOJHUKA, YIEIBHOE COMNPOTUBICHHE BEIIECTBA, paboTa M MOILHOCTh
3JIEKTPUUYECKOTO TOKA), IIPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT UCIOIb3yEMBIX
BEJIMYMH, 0003HAUEHUs U €AUHULBI (PU3MUECKUX BEIMYHMH, HaXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTh TpaUKU H3YHYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

— XapaKTepu30BaTh CBOMCTBA TeJ, (U3NUECKUE SBJICHUS U MPOLECCHI, UCIOJIb3YsI OCHOBHBIE
MIOJIOKEHUS MOJIEKYJIIPHO-KUHETHUUECKON TEOpUU CTPOEHMsI BEUIECTBA, MPHUHIMII CYNEPIO3UIINU
moJiek (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHMs 3apsija, 3akoH OmMa JijIsl ydacTka IeH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs YHEPTUH, IPH 3TOM J1aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA
1 3aIlUCBIBATh €r0 MaTEMATUYECKOE BBIPA)KEHHUE;

— 00BACHATH (PU3NYECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTYyallui
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBbISBISATh NPUYMHHOCIEICTBEHHBIE CBA3H, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOrMYecKHX IIaroB ¢ Onopoi Ha 1—2 W3yYeHHBIX CBOMCTBA (HU3MUYECKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemath pacu€THble 3aJauyd B 2—3 JEHCTBUS, HCHOJIB3Ys 3aKOHbI U (OPMYIIbI,
CBsI3bIBatOIME (PM3MUECKHE BETUUYMHBI: HA OCHOBE aHalIM3a yCJOBHS 3aJjaud 3alHChIBaTh KPaTKOe
yCJIOBHE, BBIBIATH HEJOCTATOK JAHHBIX JUIS pElIeHHs 3a/Ja4M, BHIOUpATh 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE JUIsl €€ pelIeHUs, MPOBOAUTH pPacy€Tbl M CPABHMUBATH IIOJIyYEHHOE 3HAYCHHE
¢bu3nYecKoil BETMYMHBI C U3BECTHBIMU JAHHBIMU;



— pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh IPU MOMOIIU (U3NUYECKUX METOJOB,
UCIOJIb3YSl OINMCAaHUE HCCIEIOBaHUS, BBIACHATH INPOBEPSIEMOE MPEANOIOKEHUE, OLIEHUBATH
IIPaBWJIBHOCTD MOPSIIKA IPOBEIECHUS UCCIIEJOBAHMS, JIEJIaTh BBIBOIBL;

— MIPOBOJIUTH OMBITHI 110 HAOMIOAEHUIO (PU3UUECKUX SIBICHUH WM (PU3MUECKUX CBOICTB Tel
(KanuJUIApHbBIE SBJIEHUSA, 3aBUCUMOCTD JIaBJIIEHUS BO3yXa OT €ro 00b&éMa, TemMreparypbl, CKOPOCTH
IpoLecca OCTHIBAaHUSI M HAarpeBaHus IPU M3IYyYEHUH OT LIBETa M3JIy4darollel (IOrIouaroIiei)
IIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEPATYPHI JKUJKOCTH U ILIOWAAHN €€ TOBEPXHOCTH,
UIEKTpU3allUsg Tel U B3aUMOJICHCTBHE 3JIEKTPUUECKUX 3apsiOB, B3aUMOIEHCTBUE HOCTOSHHBIX
MarHuTOB, BU3YalIM3alisl MATHUTHBIX HOJEH MOCTOSIHHBIX MarHUTOB, AEHCTBHMSI MarHUTHOTO IOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENS IOCTOSHHOIO
TOKa): (POPMYIHUPOBATH MPOBEPSIEMbIEC MPEATIOIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, OIMCHIBATh X0 ONbITa U (POPMYIMPOBATH BBIBOABI;

— BBIIOJHATh MNpSIMbIE HU3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHON BIA)KHOCTH BO31yXa,
CHJIBI TOKa, HAaNpPSHKCHHS C HCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB M JIATYUKOB (PU3NYECKUX
BEJIMYMH, CPAaBHUBATh PE3YJbTAThl U3MEPEHUN C YUETOM 3aJaHHON a0COJIFOTHON MOrPELIHOCTH;

— NPOBOJUTH HCCIIEJOBAaHUE 3aBUCHUMOCTU OJHOW (pu3nuyeckod BEIMUYMHBI OT APYrod ¢
HCIOJIb30BAHUEM NPSAMBIX U3MEPEHUl (3aBUCHUMOCTh CONPOTUBIICHUS MPOBOJHUKA OT €r0 JUIMHBI,
IUTOINAM HONEPEYHOI0 CEUYEHUS U YAEIbHOI'O COINPOTHUBIICHUS BEIIECTBA TPOBOIHUKA, CHUIIbI TOKA,
UIYLIETro Yepe3 MPOBOJHUK, OT HAIPSKEHUS Ha MPOBOJHUKE, UCCIIEIOBAHNE I1OCIIEI0BATEILHOTO U
[apajuIeIbHOTO COEIUHEHHUH MPOBOJHUKOB): IJIAHUPOBATh MCCIIEIOBAHUE, COOUPATh YCTAaHOBKY U
BBINOJIHATh M3MEpPEHUs, CleAysl NPEJIOKEHHOMY IUIaHy, (PUKCHPOBATh pe3yJbTaThl MOJy4YE€HHOU
3aBUCUMOCTH B BUJIE TaOJIUI] U IpaMKOB, JeJaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIE0BaHMS;

— MpPOBOJUTH KOCBEHHBIC H3MEpeHHs (U3NYECKUX BEIWYHH (yIelbHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTHUBIICHHE MTPOBOIHUKA, pad0Ta M MOIIHOCTD IEKTPHUECKOTO TOKA): TUNIAHKPOBAThH
U3MEpeHus, coOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPeJUI0KEHHOM HHCTPYKLUHU, U
BBIUUCIIATh 3HAUE€HUE BETUUUHBI;

— cobmoaaTte mpaBWiIa TEXHUKM Oe3omacHOoCcTH mpu  pabote ¢ 1a00OpaTOpHBIM
o0opyI0BaHUEM;

— XapaKTepHU30BaTh NMPUHLUIBI AEHCTBHUS N3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWUCTB
C OMopoil Ha MX omMcaHus (B TOM 4YHCIE: CHUCTeMa OTOIUIEHUS JOMOB, THTPOMETp, HapoBas
TypOMHa, aMIEepMeTp, BOJBTMETP, CUETUYMK DJIEKTPUUECKOH DSHEPruu, 3JIEKTPOOCBETUTEIbHBIE
puOOpbI, HarpeBaTeNbHbIE BJIEKTPONPUOOpPHl (IPUMEPHI), BJIEKTPUUECKHUE MPEJOXPAHUTENH,
3JIEKTPOMArHuT, 3JIEKTPOJBUTATENIb IOCTOSIHHOTO TOKa), HCIOJNb3ysd 3HAaHUS O CBOWCTBax
(bu3nvecKux sIBICHUH 1 HEOOX0qUMBbIe (PU3MUECKIE 3aKOHOMEPHOCTH;

— pacro3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOICTBA M U3MEPUTENIbHBIE IPUOOPHI IO CXeEMam
Y CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTaTEIb
BHYTPEHHEI0 CrOpaHMsi, 3JIEKTPOCKOIN, PEOCTaT), COCTABJIATh CXEMbl 3JEKTPUYECKUX Lenei c
MOCJIe/I0BATENbHBIM M MapajlIeIbHBIM COEMHEHUEM 3JIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— TPUBOAUTH TMpHUMEpPbl (HAXOAUTh HH(MOpPMALMIO O MpUMeEpax) MNPAKTUYECKOTO
UCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KM3HU JUIsI 0OecriedeHus: 6e30MacHOCTH IpU
oOpalieHnu ¢ npudopamMHu U TEXHUYECKUMH YCTPOUCTBAMH, COXPAaHEHHsI 3/I0POBbsl U COOIOIEHUS
HOPM 3KOJIOTHYECKOT 0 TIOBE/IEHUS B OKPYXKAIOIIEH cpelie;



— OCYIIECTBIIATH IMOMCK MH(POPMAINK (HU3NIECKOTO cofepkaHus B MIHTepHETe, Ha OCHOBE
UMCIOLINXCS 3HAHUW M MyTEM CPaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIIEISATh WH(POPMAIIHIO,
KOTOpas SIBJSICTCS] IPOTHBOPEUUBON HIT MOXKET OBITh HEJJOCTOBEPHOM;

— WCHOJIBb30BaTh NPHU BBHIMOJHEHUH YYeOHBIX 3aJaHUM HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(HU3MUECKOTO CO/IePKaHMUs, CIIPABOYHBIC MaTEPUAIIBI, Pecypchl ceTH MHTepHeT, Bi1ajaeTs npuéMaMu
KOHCIICKTHPOBAHMS TEKCTa, IpeoOpa3zoBaHusi ”HPOPMAIIMU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JgaBaTh COOCTBEHHBIE NHUCHMEHHBIE M KpaTKUME YCTHbIE COOOIIeHHs, 00001mas
UHPOPMAIMIO M3 HECKOJIBKUX HMCTOYHUKOB (PM3MYECKOTO COACP)KAHWS, B TOM YHCIE ITyOJIMYHO
IPEACTABIATh PE3YNIBTAThl IPOCKTHOM MIIN MCCIIEA0BATEIbCKOM eI TEIbHOCTH, IPU 3TOM TPAMOTHO
UCIIOJIb30BAaTh M3YYCHHBIN MOHITUHHBIA anmapar Kypca (DU3HMKH, CONPOBOXKAATH BBICTYILICHUE
MpE3EHTALNEN;

— TpH BBINOJHEHUH YYEOHBIX NPOEKTOB W HCCIIEAOBaHUI (PU3NYECKUX MPOLECCOB
pacnpeneniaTs 00S3aHHOCTH B IPYIE B COOTBETCTBHM C MOCTABJICHHBIMHU 33JadaMu, CIEAWUTH 3a
BBIITOJTHCHUEM IIJIaHA JICHCTBUI M KOPPEKTUPOBATh €ro, aJICKBATHO OLICHUBATh COOCTBEHHBIH BKJIA]T
B JICATEIILHOCTD TPYIIIbI, BRICTPAUBATh KOMMYHHUKAaTHBHOE B3aUMOICHCTBHE, IIPOSIBIISISl TOTOBHOCTh
pa3pemarb KOH(IUKTHL

K koHmy oOydeHuss B 9 kJiacce IpeiMETHBIE Pe3yNbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTh Y 00YUaAIOIINXCSl YMEHUI:

— HWCHOJB30BaTh MOHSATHSA: CHCTEMa OTCuYéTa, MaTepHajbHas TOYKa, TPACKTOPHS,
OTHOCHTEJIBHOCTh MEXAaHMYECKOTo JBMXEHUs, aedopmanus (ynpyras, IUIaCTUYECKas), TPEHHE,
[EHTPOCTPEMHUTEIBHOE YCKOpEHHE, HEBECOMOCTh W NEperpy3kd, IEHTP TSDKECTH, aOCOIIOTHO
TBEPAOE TENO, UEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHMYECKUE KOJICOAHHs M BOJIHBI,
3BYK, HH(Pa3BYK U YJIbTPa3BYK, JJICKTPOMAarHUTHBIC BOJIHBI, IIKaJIa DJICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JalIbHO30PKOCTh, CIIEKTPhI MCIYCKAHUS W IMOMIONICHHUs, aib(a, OeTta- U ramma-
U3JTyYCHHS, H30TOIBI, SJCPHAst JHEPIeTUKA;

— pa3nmuyarh sBIEHHA (pPaBHOMEPHOE M HEPaBHOMEPHOE IPSIMOJIMHEHHOE JIBH)KEHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBMKCHUE, CBOOOHOE MaJCHUE TEN, pABHOMEPHOE JIBU)KCHHE
10 OKPYXHOCTH, B3aWMOJICHCTBHE TEJ, PEAaKTUBHOE [BMXKEHHE, KOJIeOaTelibHOe JIBU)KCHHE
(3aryxaronie M BBIHY)XJICHHBIE KoJieOaHMsI), PE30HAHC, BOJIHOBOE IBIIKEHUE, OTPaKCHUE 3BYKA,
NpPSMOJMHEIHOE PACIpPOCTPAaHEHUE, OTPaKEHUE W TPEJOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpa)KEHHE CBETa, Pa3jOKEHUE OEeNOoro CBeTa B CIEKTP U CIIOKCHHE CIEKTPAIbHBIX I[BETOB,
JMCIepCHs CBETAa, €CTCCTBEHHAs PaJHMOAKTHBHOCTh, BO3HHKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JTy4eHHs) 10 ONMCAHMIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPUPYIOLIHX
IaHHOE (PU3UYECKOE SBICHHE;

— pacrio3HaBaTh MPOSBICHHE M3YYEHHBIX (U3MUCCKHUX SIBICHUN B OKpyXaromieM mupe (B
TOM 4Hcie (BU3UYECKHE SBJICHUS B MPHPOJIC: NMPUIMBBI M OTJIMBBI, JBIKeHUE TU1aHeT COTHEYHOM
CHCTEMBI, pPEaKTHBHOE JBIKCHHE JKMBBIX OPraHW3MOB, BOCHPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKNE BOJIHBI, IlyHAMH, X0, [[BETa TEJ, ONTUYECKUE SBJICHUS B TIPHPOJIE,
OMOJIOTHYECKOe JCHCTBHE BHAWMOIO, YIbTPApHOIETOBOTO W PEHTTCHOBCKOTO H3IYYCHHIA,
€CTECTBEHHBIN paTHOaKTHBHBIA (OH, KOCMHYECKUE JIy4YH, PAIMOAKTUBHOE M3JIyYCHUE MPHPOIHBIX
MHUHEPAJIOB, JACHCTBUE PATHMOAKTUBHBIX M3IIy4YCHUH HA OPTaHU3M YENIOBEKa), IIPH 3TOM IEPEBOIUTH
NPaKTHYECKYIO 3aJady B Y4eOHYI0, BBIICIATH CYNICCTBEHHBIE CBOWMCTBa (MPU3HAKH) (PU3NUECKUX
SIBJICHUI;

— ONKCHIBATh M3YYCHHBIC CBOWCTBA TeNl M (PU3MYECKUE SIBJICHUS, MCHONB3YS (pHU3HUYECKUE
BEJIMYMHBI (CPE/IHSS U MTHOBEHHAs CKOPOCTH Tella NMPH HEPAaBHOMEPHOM JIBU)KEHHH, YCKOPEHHE,



nepeMenieHue, myTh, YrioBas CKOPOCTh, CHjla TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpEHUE
CBOOOJHOTO TAJCHMsS, BEC Tela, HMMITYJIbC Tea, HMMITYJIbC CHUJIbI, MEXaHHWuYeckas pabota u
MOILHOCTb, ITOTEHIMAJIbHAS YHEPIUsl TeJla, IOJHATOrO0 HaJl OBEPXHOCTBIO 3€MJIU, IIOTEHIMAIbHAS
SHEPTrUsl CXKATOW MPY>KUHBI, KHHETHUECKas DHEPrus, MOJHAs MEXaHW4ecKas SHEeprusi, Nepuoi u
YyacToTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKa3aTelhb
MPEJIOMIICHUSI CPEebl), IPU ONMMCAHUH MPABHIBHO TPAKTOBATh (PU3MUYECKHIA CMBICT HCHOIb3YyEMbIX
BEJIMYMH, 0003HAUEHUS W €AMHUIBI (DU3MYECKUX BEIUYHH, HAXOAHUTh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYUHAMH, CTPOUTH TpaduKu H3yYECHHBIX
3aBHUCHUMOCTEH (PU3NYECKUX BEITUYMH;

— XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUYECKHUE SIBICHUS W IPOLECCHI, UCIONb3YS 3aKOH
COXpaHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TSATOTECHMS, MPUHIMUII CYNEPIO3UINN CUJI, TPUHLIHUIL
oTHOcUTenbHOCTH ["anues:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAI0BOTO U MAaCCOBOTO YHCEN MPH SIACPHBIX PEAKIIHIX,
OpU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3allUCBIBATh €ro MaTeMaTH4ecKoe
BBIPQKCHHUE;

— 00BACHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM YMCJIE U B KOHTEKCTE CUTYyallUid
MIPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CICACTBEHHBIC CBSA3H, CTPOHTH
o0BsicHEeHHEe M3 2—3 JIOTMYECKUX IIaroB C OMOpOM Ha 2—3 HM3Y4YEHHBIX CBOWCTBA (DU3MUECKHX
SBIICHH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiarh pacy€THbIE 3aJaud (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHUI), UCIOJb3Ys
3aKOHBI U (OPMYIIbI, CBS3bIBAIONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCJIOBUS 33/1a4u
3alKChIBaTh KPATKOE YCJOBHE, BBISBISATH HEJOCTAIONINE WM H30BITOYHBIC JIAaHHBIC, BBHIOMPATH
3aKOHBI W (QOpMyNBl, HEOOXOAMMBIE ISl PEHICHUS, NPOBOIUTH pAcdy€Thl M  OLCHHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHUS (PU3MUECKON BEIMYHHEI,

— pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIMTH MPH MOMOIIU (PU3MUECKUX METOJOB,
UCIIONIB3YSl OMUCAaHUE WCCIENOBaHMs, BBIICISATh IPOBEPAEMOE IMPEAINOIIOKEHHE, OlEHUBATh
MPaBWIBHOCTh MOpsiAKAa TPOBEACHUS HCCIENOBaHMs, JielaTh BbIBOJABI, HWHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHNUH U OIBITOB;

— MPOBOJUTH OMBITHI MO HAOMIOJIEHUIO (PU3NYECKUX SBICHUN WM (U3MUECKUX CBOMCTB TEIN
(u3yuenue BTOporo 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHMsI JHEPIUH, 3aBUCUMOCTb IE€pHOJA
Koje0aHui MPYKMHHOIO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYIbI MaJIbIX KOJeOaHWM, MPSIMOJIUHEHHOE pPAacIpOCTPAHEHHE CBETA, Pa3jioXKeHue Oenoro
CBETa B CIEKTp, U3y4CHHE CBOMCTB M300pa’keHHs B IJIOCKOM 3€pKajie U CBOMCTB M300paskeHUs
mpenMeTa B coOuparoleld JTuH3e, HaOMI0IeHNEe CIJIONIHBIX U JIMHEHYAThIX CIIEKTPOB M3ITy4eHUs):
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00Opy/nOBaHUS, OMMCHIBATH XOJ
OTIbITa U €r0 Pe3yabTaThl, POPMYIUPOBATH BHIBOIBI;

— TPOBOAMTH NPU HEOOXOJUMOCTH CEpUI0 NPSMBIX H3MEpPEHHH, OIpenenss cpeaHee
3Ha4YeHHEe H3MepseMoil BenuuuHbl ((POKyCHOE paccTosiHHMEe coOMparolied JMH3bI), 0OOCHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

— TPOBOJUTH HCCIENIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIMYUH C HCIOIb30BAaHUEM
MPSMBIX HM3MEPEHUN (3aBUCUMOCTh MYTH OT BpPEMEHU NPU PABHOYCKOPEHHOM JBIKEHUH 0e3
HAYallbHOM CKOpPOCTH, Tepuoaa KojeOaHWi MaTeMaTUYeCKOrO MasTHHKAa OT JUIMHBI HHTH,
3aBHCHMOCTH YIJIa OTPa)K€HHUsl CBeTa OT yIJla MaJieHus U yrjla MpejloMJIeHHs OT yrja MaJieHus):
IUTAaHUPOBATh HCCIIEJJOBAHME, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBaTH pe3yJbTaThl



MOJyYEHHOM 3aBHCUMOCTH (U3MYECKUX BEJIMYMH B BHJIE TaOJIUL U rpadUKOB, eNaTh BBIBOABI 110
pe3yabTaTaM HCCIIEJOBAHUS;

—  TpOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH (CpemHsisi CKOpOCTh U
YCKOpPEHHE Tella IIPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOpPEHHE CBOOOJHOIO MajeHus, KECTKOCTh
IPYXUHBI, KO3((UIUEHT TPEHUs CKOJIbXKEHUs, MeXaHuuyeckas paboTa M MOIIHOCTb, 4acToTa U
nepuoJ KonebaHuil MaTeMaTH4eCKOTO U MPYKMUHHOTO MasTHUKOB, ONTUYECKas CHJIa coOMparolei
JUH3BI, PAJAMOAKTHBHBIA (OH): TUIAHHUPOBATH M3MEpPEHHUs, COOUPATh HSKCIEPHUMEHTAIBHYIO
YCTQHOBKY M BBINOJHATE U3MEPEHUs], CIeAys MPeI0KEHHOW MHCTPYKLUH, BBIYUCIATh 3HAYCHUE
BEIMYMHBl M aHAJIU3UPOBATh IIOJYYEHHbIE pE3YyNbTaThl C YYETOM 3aJaHHOW IOIPEIIHOCTU
U3MEPECHMU;

— coOmromaTte TpaBWia TEXHUKH 0€30MacHOCTH Mpu  pabdoTe ¢ 1abopaTOpHBIM
o0opyI0oBaHUEM;

— pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3MUYECKUX MOJEJEH: MaTepuaibHas TOYKa,
a0CONIOTHO TBEPIOE TENO, TOUCUHBI MCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAHETApHAs MOJENb
aToma, HyKJIOHHasl MOJIeJIb aTOMHOTO $SI/1pa;

— XapaKTepHU30BaTh MPUHLMIIBI AEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopoil Ha uX omnucaHus (B TOM YHUCIE: CIUIOMETp, NaTYUKU IOJIOKEHMsI, PACCTOSHHUS M
YCKOPEHUs, pakeTa, 9X0JIOT, OUKHU, IIEPUCKOII, (poToannapaT, ONTUYECKHE CBETOBO/IbI, CHEKTPOCKOII,
JI03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O CBOMCTBaxX (U3UYECKUX SIBICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

— MCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HM3YYEHHBIX TEXHMUYECKHX YCTPOWCTB,
U3MEPUTENbHBIX NMPUOOPOB M TEXHOJOTHYECKUX MPOLIECCOB IMPU PEIICHUH y4eOHO-NPaKTHUECKUX
3ajad, ONTHYECKHE CXEMbI ISl MOCTPOSHHS M300paXEHWH B IUIOCKOM 3epKaje M coOMparomeit
JIMH3E,

— TMPUBOJUTH TNpuUMepbl (HAXOAUTh HMH(GOpPMAIMIO O MpUMEpax) MPAKTUYECKOro
MCMOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM KM3HU JUIsl 0OecriedeHus: 6e301MacHOCTH IpU
oOpamieHnu ¢ MpudopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3/I0POBBSI M COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpere;

— OCYILECTBJIATH MOMCK HHpopMauuu (uzndeckoro conepxkanus B HHTepHere,
CaMOCTOSITENTLHO (OPMYJIHMPYsl MOUCKOBBIIM 3allpoc, HAXOIUTh MYTH ONpPENETICHUsI TIOCTOBEPHOCTU
MOJTyYeHHOH NH(pOpMAIMK Ha OCHOBE MMEIOIINXCS 3HAHUN M JTOTIOJTHUTEIHHBIX UCTOYHUKOB;

— WCIIOJIb30BaTh IPH BBHIMOJHEHUH YYEOHBIX 33/IaHUN HAayYHO-TIOMYISIPHYIO JINTEPATypy
(bu3M4ecKoro cojiepKaHus, CpaBOUYHbIe MaTepUallbl, pecypchbl ceTu HTepHeT, BlaaeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUHN U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(pOpPMAIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJCpKAHUS, MyOJMYHO TMPEICTABIATh pPE3yNIbTaThl
MIPOEKTHOM WJIM UCCIIEA0BATENbCKON EATEIbHOCTH, IPH 3TOM IPaMOTHO MCIOJIb30BaTh U3Y4E€HHBIN
MOHATUIHBIN anmnapaT U3y4aeMoro pasjaena GU3MKU U CONPOBOXKAATH BBHICTYIICHHE Mpe3eHTaluel
C y4€TOoM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.

3. TEMATHUYECKOE IINTAHUPOBAHMUE

7 KIIACC

Ne  HaummeHnoBaHue KosmuecTBo yacos DJIEKTPOHHBIE
n/  pa3iesioB U TeM Becer  Koutposbn IpakTHyeck (uudpossbie)




n NPOrpamMMbl bIe padoThI He padoThl o0pa3oBaTe/bHbIE
pecypchl

Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPY:Kal0IIero Mupa
bu6mmoreka [JOK

®dusuka - HayKa o

1.1 2 https://m.edsoo.ru/7f416
pupoJie 194
PUsIIeCKIe bu6mmoreka [JOK

1.2 2 1 https://m.edsoo.ru/7f416
BEJINYNHBI

194

EcrecTtBenHOHay4H bubnnoreka [JOK

1.3 BIIi METOL 2 1 https://m.edsoo.ru/7f416
O3HAHUA 194

Wroro mo paszneny 6

Pa3znen 2.1lepBoHavajibHble CBeJIEHUS 0 CTPOEHUH BelleCcTBa

CrpocHe bubmuoreka [JOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrmoxkeHue u bubmuoreka [JOK
2.2 B3aUMOJIENCTBUE 2 1 https://m.edsoo.ru/7f416
4acTHUll BellleCTBa 194
ArperatHbie bubnmoreka [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Uroro no pazaeny 5
Paznen 3./IBu:kenne u B3auMojaeiicTBue TeJl
MexaHndeckoe bubmorera [JOK
3.1 3 https://m.edsoo.ru/7f416
IBIKEHHUE
194
WHepims, Macca bu6mmoreka [IOK
3.2 P, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bu6mmoreka [JOK
3.3 Cuta. Bunsr cun 14 1 2 https://m.edsoo.ru/7f416
194
Hroro no paszneny 21

Pasznen 4./laByieHue TBEPABIX TeJl, )KUAKOCTE U ra3oB

JlaBienue.
[Tepenaua

bubmuoreka [JOK
https://m.edsoo.ru/7f416
194



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

JaBJICHUS
TBEPABIMU TEJIAMHU,
JKUIKOCTSIMU U

razaMu
bubmuoreka [JOK
JlaBiaeHne
4.2 5 https://m.edsoo.ru/7f416
KUIKOCTH
194
bu6mmoreka [JOK
A
4.3 Tvocheproe 6 https://m.edsoo.ru/7f416
JaBJICHUE
194
[eicTBue
bubmuoreka [JOK
JKMIKOCTH ¥ ras3a Ha
4.4 . 7 3 https://m.edsoo.ru/7f416
MOTpyXEHHOE B
194
HUX TCJIO
Uroro no pazneny 21
Pa3znen S5.Pabora u MOIIIHOCTB. JHEPIUs
PaGora i bubmuorexa [JOK
51 3 1 https://m.edsoo.ru/7f416
MOIITHOCTD
194
MbocThLe bubmuoreka [JOK
5.2 p 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
bubmuoreka [JOK
Mexannueckas
5.3 4 1 https://m.edsoo.ru/7f416
SHEpPTrus 194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBHLIEE KOJIMYECTBO
YACOB I10 68 12

I[TPOTPAMME
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8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanmue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoububl  IIpakTuueck
oOpa3oBaTesibHbIE
n NMPorpamMmbl 0 € padoThI ue padboThbl
pecypcsl
Paznen 1.TenyioBnie siBJeHUS
Crpoenue u bubnunoreka [JOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEIIIeCTBA ce
TelLIoBLIC bu6mmoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI
ce
Utoro no pazneny 28
Pazjnen 2.0/iekTpuyeckre U MATHUTHBIE SIBJICHUSI
DIIEKTpUUYECKHE
3apsiIbl. bubnmoreka [JOK
2.1 3apspKEeHHbIE Tenna 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICHICTBUE
[TocTrossHHBIM bubmuoreka [JOK
2.2 IIEKTPUYCCKUI 20 2 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHELC bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmiorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
ast UHAYKLUS
ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 4 145
YACOBIIO

I[MTPOT'PAMME
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9 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HanmenoBanue
(undposbie)
n/  pasgeoBuTeM  Bcecer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
MexaHn4ecKoe
R bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOEI €10
4a6
OIMCAHUS
BzaumoneiictBue buGnnorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
T
4a6
3AKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHHUs
4a6
Htoro no paznemny 40
Pa3znen 2.MexaHnuyecKkHe KoJ1e0aHUSI ¥ BOJTHBI
MexaHu4eckue bubnmorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41a
Kosae0anus
4a6
MexaHu4eckue bubmmorera [TOK
2.2 8 1 3 https://m.edsoo.ru/7f41a

BOJIHBI. 3BYK

4a6

Hroro no pazgeny 15

Pasznen 3.3H€KTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

DNeKTpOMarHuTH
o6 Hoe I bubmuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a
ANIEKTPOMArHUTH
4a6
bIC BOJIHBI
Hroro mo pazueny 6
Paznen 4.CBeToBbI€ SIBJICHHSI
3aKOHBI bubmuoreka [JOK
4.1 pacnpocTpaHeHn 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIMH3BI U bu6mmorexa [IOK
4.2 ONTHYECKHUE 6 3 https://m.edsoo.ru/7f41a
prOOpbI 4a6
4.3 Pasnoxenue 3 2 bu6nmoreka [JOK
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0eJIoro CBeTa B

https://m.edsoo.ru/7f41a

CIIEKTP 4a6
Uroro no pazueny 15
Pa3znen 5. KBaHTOBBIE IBJIEHUA
Ucnyckanue u bubnnoreka HOK
5.1 MOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CIboeHME bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO sijIpa
4a6
Sepibre bu6mmoreka [IOK
5.3 ealf - 7 1 https://m.edsoo.ru/7f41a
peart 436
Hroro no pazgeny 17
Pa3nen 6.I1oBTOpHUTEIHO-00001Ia0IIHIT MOAY/Ib
[ToBTOpEeHue u
000011EeHE bu6mmoreka [IOK
6.1 COJICPIKaHUs 9 2 https://m.edsoo.ru/7f41a
Kypca QU3HKH 32 4a6
7-9 knacc
Hroro o pazneny 9
OBUIEE
KOJIMYECTBO
102 27
YACOB I1O
ITPOI'PAMME

4. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

7 kaace
(68 uacos)

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usuka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKre SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HPUOOPHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHasi CHCTEMa €IMHHII.

Kak ¢u3uka m gpyrue ecrecTBEHHbIE HAyKH H3ydaroT mpuponay. EcrecTBeHHOHay4dHBIN
METO/ TMO3HaHMA: HaOIIOJeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmogaemMoro spieHus. OnucaHue
(GU3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, HIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

2. @duznueckure MPUOOPHI U MPOIEAYypa MPSMBIX U3MEPEHHN aHAJOTOBBIM U ITU(POBBIM
pubOpoOM.

Jlabopamopuvie pabomsl u onvimol.

Omnpenenenne HeHbl JeJICHUs HIKAIbl H3MEPUTEIHLHOTO MpHOopa.

N3MepeHne paccTosiHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoOB MaJbIX TEN.

W3mepenune Temmeparypbl MpH IMOMOLIM KUAKOCTHOTO TEpPMOMETpa M JaTudKa

TEMIEPATYPHI.

gD R

6. IlpoBemenue wuccineqOBaHMS TO MPOBEPKE THIOTE3BI: JAIBHOCTH MMOJIETA MIAPHKA,
NYIIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Paszgea 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOEHUHU BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, HX pa3Mepbl. ONBITH, JOKa3bIBAKOLIUE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yactul] BemiectBa. CBSi3b CKOPOCTH JBHXKEHHMSI 4YaCTUL[ C TEMIIEPaTypOM.
bpoynosckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEGHHUE Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTayinyeckux) Teia. B3auMocBs3b MEXIy CBOICTBaAaMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHne 6pOyHOBCKOTO JIBUYKEHUSI.

2. HaGmopenue nuddysun.

3. HaOmionenue siBIeHHM, OOBICHIIOMIMXCA MPUTSHKECHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BEILIECTBA.

Jlabopamopnuvie padbomuvt u onvimol.

1. Omenka quameTrpa aToMa METOJIOM PSIOB (C MCIOJIb30BaHUEM (oTorpaduii).

2. OnbIThl 1O HAOJIIOACHUIO TEMJIOBOTO PaCIIMPEHHs ra30B.

3. OmbITHI M0 0OHAPYKEHUIO ACHCTBHS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHSL.

Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe IBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBUkKEHHE. (CKOpOCTb.
CpenHsis CKOpoCTh IPU HEPABHOMEPHOM JIB>KEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepruu. 3aKOH WHEpIUU. B3aummonelcTBHe TeNl Kak MpPUYMHA W3MEHEHUS
CKOPOCTH JIBHKEHHUS Teld. Macca kak mepa uHepTHOCcTH Tena. IlnoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIeCTBA.

Cwia Kak XapakTepucTUKa B3aumojencTBus Ten. Cuma ymnpyroctd U 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOUIbIO TUHAMOMETpa. SIBleHUE TArOTeHUs U cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsmoii. PaBHozelcTByronas cuit. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
TpeHune B npUpoie U TEXHUKE.

Hemoncmpayuu.

1. HaOnrogenne MexaHM4eCKOT0 ABHKEHUS TEJIa.

2. HM3mepeHue cKOPOCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HabmtoneHue siBIeHUS HHEPIIUU.

4. HaOmoneHune U3MEHEHUs CKOPOCTH MPU B3aUMOAEHCTBUM TEN.



5. CpaBHeHHE Macc 10 B3aUMOJICUCTBHUIO TEJI.
6. CnoxxeHue CHJI, HAIIPABJICHHBIX IO OJTHON TPSIMOH.
Jlabopamopuusie pabomot u onvimol.
1. Ompenenenrie CKOpPOCTH PAaBHOMEPHOTO JABIXKEHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmpeneneHue CpemHed CKOPOCTH CKOJBKCHUS OpycKa WIM IapuKa M0 HAKIOHHON
IIJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (aedopmanuu) mpyKUHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHHUSI OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEN.

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mapocratuueckuit  mapagokc. CooOmaromuecss cocyasl. ['mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLTHON
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCTh
atMoc(epHOro JaBieHHUS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl nns wu3MepeHus
aTMoc(hepHOro JaBICHHS.

JelicTBHE )XUJIKOCTU U Ta3a HAa MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOMICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
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IUIOTHOCTHU KHUJKOCTH.

PaBeHCTBO BBITANIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue 1ulaBaHMs TeN: IJIaBAaHUE WM TOTPY)KEHUE Tel B 3aBUCHUMOCTH OT

COOTHOILIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BoJie OT 00bEMa MOTPyKEHHOM B *KHUJIKOCTb
YacTH TeJna.

2. OmpeneneHue BBITAJTKWUBAIONICH CWIIBI, JICHCTBYIOIICW HA TEJIO, IMOTPYKEHHOE B

o N

KUJKOCTD.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha Telo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHIIbI, TEHCTBYIONIEH Ha
TEJIO B *KMJKOCTH, OT 00bEMa MOTPYKEHHON B JKHUKOCTh YaCTH TeJla U OT IIOTHOCTH
JKUJKOCTH.



5. KonctpyupoBaHue apeomeTpa HIM KOHCTPYHPOBAHHE JIOJKU U OIpeleleHue eé
IPYy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HakKJIOHHas IUIOCKOCThb. [IpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHKH.
KIIJI mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHeTnueckas M NoTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Ompenenenvie paOOTBl CHUIIBI TPEHUS NPU PABHOMEPHOM [IBIXKEHUH Tejla IO

FOPU30HTAILHOM TOBEPXHOCTH.
2. HccnenoBaHue ycnoBH paBHOBECHS pblUara.

3. Hsmepenne KIIJ] HakIOHHON MJIOCKOCTH.
4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOM SHEPTUH.
8 knacc
(68 yacos)

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUN CTPOEHMsI BelecTBa. Macca
U pa3sMepbl aToMOB M MoJekyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, KHUJIKOTO U Ira3000pa3HOro cocTosIHUN BenlecTBa. Kpucrannnueckue u
amopdusle Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUMN
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMaunBaHWEe U KalWUIApHBIE SIBIEHUA. TerioBoe
paciupeHue U cxxaTue.

Temneparypa. CBA3p TeMmepaTyppl €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YaCTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruM: Tervlonepeaaya u
coBeplieHue padboThl. Bupl Teronepenaun: TeMmiIONpOBOAHOCT, KOHBEKIUS, U3ITyYECHHUE.

KonuuectBo TemioThl. YenbHas TEINIOEMKOCTh BellecTBa. TemnooOMEeH U TerIoBoe
paBHOBecHe. YpaBHEHHE TemoBoro 6OanaHca. IlnaBineHue m oTBepAeBaHUE KPHCTATMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapenue.
Kunenne. YnenbHas temniora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus ToIMBa. Y iejbHasi TENJI0Ta CTOPAHHUS.

[Tpunuuner pabotsl TemoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHMsI U IIPEBPALLEHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. Habmronenue siBieHUi cMauMBaHUs U KaMJUIIPHBIX SBJICHUH.

4. HabmoaeHue TenaoBOro pacIupeHus Tel.



W3MeHeHHe naBiIeHMs ra3a Ipy U3MEHEHUH 00bEMa M HarpeBaHUM WIIM OXJIAXKICHUH.
[TpaBuia u3MepeHus: TeMIIEepaTyphl.

Buae! renonepenaun.

OxJaxieHue Ipu COBEPLIEHUN PaOOTHI.

HarpeBanue npu coBeplieHUN paboThl BHEIIHUMH CUJIaMHU.

10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11. HaGmroneHre KuIeHusl.
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12. HabmroieHre nocTOsSTHCTBA TeMITEpaTyphbl IPHU IJIaBJICHUU.

13. Mozeny TEIIOBEIX IBUTATENIEH.

Jlabopamopuusie pabomot u onvimol.

OMnBITH O OOHAPYKCHHUIO TEHCTBUS CHJI MOJICKYJISIPHOTO TIPUTSKCHHUSL.

OnBITHI MO BhIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Ornpezenienne JaBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

OMNBITHI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh JIaBIICHUS BO3JyXa OT €ro o0béMa

HArpeBaHUs WINA OXJIaKICHHUSI.

6. IlpoBepka rumoTe3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOHMKA JKUIKOCTH B
TEPMOMETPHUYECKOHN TPyOKE OT TeMITepPaTypHI.

ok wn e

7. HaOnronenue u3MeHEHUs] BHYTPEHHEH PHEPrUM Tejla B pe3yibTaTe TEIJIoNnepeaadu u

palboThI BHELIHUX CHJL.

8. MHccnenoBanue sBICHUS TEIIOOOMEHA MPU CMELIMBAHUY XOJOJHON U ropsiueii BOJbI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenue ynenpHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporiecca UCIIapeHus.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/TyXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Ten. JIBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelcTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJIEUCTBUS 3apSKEHHBIX TEJI OT BEJIMYUHBI
3apsJI0B U PaCCTOSTHUSL MEXTy TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 2nekTpuueckoro noss. IlpuHnun cynepnosunyu
ANIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
atoma. IIpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHMS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKa. McTOuHMKH
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOrOo TOKa (TEIIOBOE, XWMHYECKOE, MarHUTHOE).
DJIEKTPUUYECKUH TOK B )KUJAKOCTAX U razax.

Onektpruueckass 1nens. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoTuBiIeHHE
IIPOBOJHMKA. YJIEIIbHOE CONPOTUBJIEHME BemiecTBa. 3akoH Owma uisi ydacTka LEMu.
[TocnenoBarenbHOE U MapalIENbHOE COEUHEHNE TPOBOJHUKOB.

PaboTta u MOUTHOCTB 37EKTpUUECKOTo ToKa. 3akoH J[koymns—JIenna. DnexkTpuueckue 1nenu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruauTtHoe noje 3eMiIH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe nose
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt



HAa TPOBOJHUK C TOKOM. OJEKTPOABHUTaTeldb IMOCTOSHHOTO ToKa. lVcmonb3oBaHue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  ayeKTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnekrporeHepatop. CrnocoObl TOMyYEHHUS JIIEKTPUUYECKOW SHEPruu. OIEKTPOCTAHLIUM Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpusanus Ted.
JIBa poja sNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTUuecKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.
[TpoBOAHMKY U TUAIIEKTPUKH.
MonenrpoBaHe CUIOBBIX JTUHUIN 3JEKTPUUECKOTO TOJIS.
N cTouHMKM TOCTOSIHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3sMepeHne cuiibl TOKa aMIIEPMETPOM.
. U3mepenne 31eKTpUYeCcKOro HaIPsKEHUsT BOJIbTMETPOM.
. Peocrar u mara3uH COpOTUBIICHUN.
. B3anmoeiicTBre MOCTOSHHBIX MArHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH pa3/I€JIeHMsI 10JIFOCOB MAarHUTA.
. MopenvpoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MaruuTHoe 1osie Toka. DIeKTPOMAarHur.
. JlelicTBME€ MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.
. DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJICHUSI UHIYKITMOHHOTO TOKA OT YCIIOBUN €ro BO3SHUKHOBEHHSI.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuwie pabomul u onvimol.
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUHU TNl MHAYKIMEH U PU CONTPUKOCHOBEHUH.
UccnenoBanue neiCcTBUS JIEKTPUUECKOTO MOJISI HA TPOBOTHUKH M TUAJICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM MU MOCTOSHHOTO TOKA.
W3mepeHne u peryaupoBaHue CHIIbI TOKA.
N3mepenne u peryaupoBaHue HaAIPsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa U HaINpsHKEHUS Ha PE3UCTOPE.
7. OmnbpITel, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTh  DJEKTPHUYECKOTO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, IIJIOIIAU ONIEPEYHOr0 CEYEHHS U MaTepuara.
8. TlpoBepka mpaBWiIa CIOXKEHUS HANPSDKCHUH TPH IOCIICOBATEILHOM COCJIHHECHUN
JIBYX PE3UCTOPOB.
9. TlpoBepka mpaBuiia JUIs CUJIBI TOKA MPH MapasieIbHOM COSTUHEHUH PE3UCTOPOB.
10. Ompenenenrie pabOTHI ANMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIACISAEMOM Ha PE3UCTOPE.
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12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYLIETO Yepe3 JaMIOUKY, OT HANpSKEHUS
Ha HEW.

13. Onpenenenne KIIJl narpeBaress.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. U3yyeHre MarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB IMpPH HUX OOBEAUHEHUU U
pa3esieHun.

16. UccnenoBanue ACUCTBUS 3JISKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJACUCTBUS KATYIIKU C TOKOM U
MarHuTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3yuenne AeliCTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.

19. KonctpyupoBanue 1 u3y4eHue paboTsl SJEKTPOIBUTATEIS.

20. Usmepenue KIIJI anekTpoaBuraTeibHONW YCTaHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJICHMS DJIEKTPOMArHUTHONM WHAYKLHHU: HCCIEIOBAaHUE
M3MEHEHUH 3HaYeHMsI U HAlIPaBJICHUS HHAYKIIMOHHOTO TOKA.

9 kJaacc
(102 4gaca)

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOE JBHKeHHe. CpelHsii M MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHoyckopeHHOe TpsiMOIHHEHHOe ABmxkenne. CBoOoaHoe nagenue. OnbIThl
lNanunes.

PaBHOoMepHOE ABMxkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpamenus. Jluneitnas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIO3ULIUU CHUJL.

Cwia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpPEHHE CBOOOJHOTO TMajeHHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc Tena. M3meHnenune umnyinbca. MMnynbe cuiibl. 3aKOH COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cun TsxkecTH, ynpyroct, TpeHusi. Cs3b
sHepruu u paboTel. [loTeHHmManpHas SHEPrus Teia, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIU.
[loTenumanbHas 3Heprus cxxaroi npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBIYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TENl OTCUETA.

2. CpaBHEeHHE TIyTel W TPACKTOPUN IBUKEHHSI OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO

pPa3HBIX TEII OTCUETA.
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H3mepeHne ckopocTy U YCKOPEHHUS MIPSMOJIMHEHHOTO TBUKEHHUSI.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habumronienne ABM>XeHUs Tesla 0 OKPYKHOCTH.

Habmoienne MexaHU4ecKux sIBJICHUN, TPOUCXOAIINX B cuctemMe oTcuéra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENFHO KaOuHeTa (PU3UKHU.
3aBUCHUMOCTb YCKOPEHMSI T€JIa OT MacChl TeJla U ICHCTBYIOIIEH HAa HETO CUJIBL.
Habumronenne paBeHcTBa CUIl IPU B3aUMOIEHCTBUH TEIL.

H3meHeHue Beca Tea Npy yCKOPEHHOM JBUKEHUU.

. Ilepenaya umnynbca npyu B3auMOJICHCTBUN Tell.

. IIpeobpazoBaHusi SHEPTUM NIPU B3aUMOAECUCTBUH TEIL.

. CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOIEHCTBUU.

. CoxpaHeHune umnysibca Ipyu abCOIIOTHO yIIPYroM B3aUMOJEHCTBUY.

. HaGmroieHne peakTHBHOIO JBUXKEHUS.

. CoxpaHeHre MEXaHUYECKON IHEPIUH ITPH CBOOOIHOM I1aJICHUH.

. CoxpaHeHre MEXaHNYECKON IHEPIUHU MIPH JIBUKEHUH TeJa M0 IeHCTBUEM MPYKUHBI.

Jlabopamopnwsie pabomot u onvimeol.

1.

o

10.

11.

KonctpynpoBanue TpakTa Al pa3roHa M JajlbHEHIIEero paBHOMEPHOIO JIBHXKCHMS
[IapuKa UJjin TCICIKKHU.

OmnpeneneHue cperHel CKOPOCTH CKOJBXEHHsSI OpyCKa WM JBMXKEHHUS IIapUKa IO
HaKJIOHHOM IJIOCKOCTH.

OnpezneneHue yYCKOpeHHs Tejla NPU PaBHOYCKOPEHHOM JIBUKEHMH 110 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBIKEHHH 0€3
HayaJIbHOM CKOPOCTH.

[TpoBepka rumoTes3bl: €ciad IpU PaBHOYCKOPEHHOM JBIKEHHMM 0e3 HadalbHOU
CKOpPOCTH INYTH OTHOCATCA KaK pPian HEUETHBIX quceii, TO COOTBCTCTBYIOHIUE
MMPOMEIKYTKHU BPEMCHU OAWMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAalbHOTO
JTaBJICHUSL.

Omnpenenenne korpuueHTa TPEHUS CKOJIbKECHHUSL.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne paboOTBl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAILHONW MOBEPXHOCTH.

Omnpenenenne paboOThl CHIIBI YIPYTOCTH TNPH HOABEME Ipy3a C HCHOIB30BAaHHEM
HEIIOABM>XXHOI'O U ITOABHUXKHOI'O 010KOB.

N3yueHne 3akoHa COXPaHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckne Kos1e0aHUsI M BOJIHBI.

KonebartenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoJ, 4acToTta,
aMIuTyna. MareMatud4ecKuil W NpPYKUHHBIM MasTHUKMW. lIpeBpamieHune sHeprum npu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeinyxkaenHsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CpolicTBa MexaHW4YecKuX BOJIH. [IpogosibHBIE U TTONIEpEYHbIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJle, CEUCMUYECKUE BOIHBI.

3Byk. [ poMKOCTH 3ByKa M BbIcOTa TOHA. OTpaskeHue 3ByKa. IH(pa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

1.

Hab6nronenue xonebanuii Ten moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.



Hab6mronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habnronenne BIHYK/IEHHBIX KOeOaHui 1 pe3oHaHca.
PacripocTpanenne mpoJ0IbHBIX M MMONIEPEYHBIX BOJTH (HA MOJICIH).
Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI1 pe3oHaHC.
Jlaﬁopamopnue padomul u onvimol.
1. OmpeneneHuie 4aCTOTHI U TIEpHOAA KOJIECOAHUN MATEMATHYECKOTO MAsITHHKA.
2. OrmpezneneHue 4acTOThI U MEPHOJa KOJICOaHUH MPYKMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IepHOJa KoJeOaHUN IMOABEIIEHHOTO K HHUTU Ipy3a OT
JUTMHBI HATH.
4. WccrnenoBaHue 3aBHCUMOCTH IEPHO/A KOJEOAHUHM MPYKUHHOTO MAasATHUKA OT MacChl
rpysa.
5. IlpoBepka He3aBUCUMOCTH IepHOJa KOJeOaHWI Trpy3a, MOJIBEUICHHOIO K HUTH, OT
Macchl rpysa.
6. OmneITE, JIEMOHCTPUPYIONIUE 3aBHCHMOCTh IEpHOJa KOJEOAHWN TPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHHUs] CBOOOIHOTO Ma/ICHUS.
Pa3nes 10. Di1eKTpOMarHuTHOe 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMAarHUTHOE ToJie. DJICKTPOMArHUTHBIC BOJHBL. CBOWMCTBA 3JICKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. MCIonb30BaHUE 3JEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.

o UE WP

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CgsoiicTBa 371€KTPOMArHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopnuvie padbomot u onvimol.
1. W3yyeHue cBONCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOUIbI0 MOOUIIBLHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas mognens cera. Mcrounuku cera. lIpsMonnHElHHOE pacnpOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Tpenominienue cpera. 3akoH mpenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpakK€HUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKHUX CBETOBOAAX.
Junza. Xox nydeit B numH3e. Onrtudeckas cucreMa (oToanmnapaTa, MHKpPOCKONA MU
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPAIbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEIHOE pacIpOCTPAaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBeTa.
ONOTHYECKUN CBETOBOJI.
Xox tydeit B coOuparomiei JTruH3e.
Xop Jydeil B paccenBarollel JIMH3E.
[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.
[Tpunuumn neiicTBust GporoanmnapaTa, MUKPOCKONA U TEJIECKOIIA.
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10. Mogens rinasa.

11. Paznoxxenue OEoro cBETa B CIIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuwvie padbomot u onvimeol.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaXKEHUSI CBETOBOT'O JIy4a OT yIjia Ma/ieHusl.

2. HzyueHue xapakTepUCTHK U300paXeHUs IIPEAMETA B IMIJIOCKOM 3epKaJe.

3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJIa MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tomy4yeHnue n300pakeHUIA ¢ TTOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMpPATOIIEH TUH3BI.
OnbITH IO PA3TIOKEHHIO OEIOTO CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETAa MPEIMETOB MPU UX HAOIIOJACHUU Yepe3 IIBETOBBIC
(UITBTPHL.

Pa3nen 12. KBanToBble siBJI€HUS.

N o ok

OmnsiTel Pesepdopna n mmanerapuas mozens aroma. Moaens atoma bopa. Mcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHME AaTOMHOIO spa.
Hyknonnass momens aromHoro sigapa. M3oromsl. PaanoaktuBHble TmpeBpainenus. Ilepuop
IoJIypacnaaa aTOMHBIX sJep.

SnepHble peakuy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHCE. DHEPIUsl CBA3U
aToOMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a u geneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U3JIy4YE€HUHN HA )KMBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHeKTphl U3JIy4€HUs U TIOTJIOIICHHUS.

CreKTphl pa3aIMyHbIX Ta30B.

CrnexTp BoaOpo/Ia.

HaGnronenue TpexoB B kamepe Buibcona.

PaboTa cuéTunka HOHM3UPYIOUINX U3ITy4EHUH.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

JIaﬁopamopubze pabomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3ITY4EHHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YacTHIBI 110 TOPMO3HOMY NyTH (IO

¢dororpadusm).

3. H3mepeHne paanoakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO-0000IIAONIMI  MOAYNIb  TNpeIHAa3HAYeH [UId CHUCTeMaTU3aluu |
0000111eHUSs TPEIMETHOTO COACP KAHUS U OIbITa I€ITeIbHOCTH, TPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (pU3MKH, a TakkKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 1151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

IIpy wu3ydyeHMM JAHHOTO MOJYJS pPEAIU3YIOTCI M CHCTEMATU3HPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneuyuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yNbTaToB oOyueHus, bopmupyercs
€CTECTBEHHOHAYYHAsTPAaMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB MCCIEN0BAaHUS SBJICHUN
OPUPOJBl U TEXHUKH, OBIAJCHUE YMEHUSAMH OOBACHATh (DU3NYECKHE SBICHUS, HPUMEHS
MOJTy4Y€HHbIE 3HAHUS, PellaTh 3aJa4, B TOM YHCJIE KAUeCTBEHHbIE U AKCIIEPUMEHTAaJIbHBIE.

R N



[IpuHIMIIHANbHO AEATEIbHOCTHBIA XapaKTep NAaHHOIO pas3zelia peaausyercs 3a CUET TOoro,
4TO 00y4arolIrecs BHIMOIHSIOT 331aHUs, B KOTOPBIX UM TpeIaraeTcs:

— Ha OCHOBE NOJYYCHHBIX 3HAHMW pACIO3HABaTh M HAYYHO OOBACHATH (hU3NYECKHE
SBJICHHS B OKPYXAIOILEH TPUPOJIE U TOBCEAHEBHOM )KU3HU;

— HCII0JIb30BAaTh HAYYHbIE METOJIbI UCCIIEOBaHMS (PU3MUECKUX SBICHUI, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

— OOBACHATH HayyHbIE OCHOBBI Hamboyiee BaXKHBIX JOCTI)KEHHH COBPEMEHHBIX
TEXHOJIOTHi, HAlpUMEp, MPAKTUYECKOTO MCIIOJIb30BAaHUS PA3JIMYHBIX MCTOYHMKOB HSHEPIrUU Ha
OCHOBE 3aKOHA IIPEBPAICHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB YHEPTUU.



KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE

110 YYEBFHOMY IIPE/IMETY « ®U3UKA»

71 KJIACC
Ne n/mm Tema ypoka Txanupye np{)[:::;eﬂ
Mas aartra st
1.@u3uka u eé ponv 6 nosnanuu okpyxycaouiezo mupa 6 uacos
1.1. Qu3suka - nayka o npupooe 2 uaca
®usuka — Hayka o npupoje. ABneHus npupojsl. Duzndeckue
L L SIBJICHHS
MexaHu4ecKkue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE,
2 2 CBETOBBIE, 3BYKOBBIE SIBIICHUS
1.2. @uzuueckue eenuuunvl 2 uaca
3. 1 @u3nYecKue BEIMYHUHBI U UX H3MEPEHUE
VYpok-uccnenopanue "M3mepenue remnepaTypbl Ipy HOMOLIA
4 2 AKUJKOCTHOTO TEPMOMETpPA U IaTYUKa TeMIeparypbl"”
1.3. Ecmecmeennonayunulii Memoo no3HaHus 2 uaca
Kak ¢usuka u agpyrue ecTeCTBEeHHbIE HAYKH U3Y4alOT IPUPOLY.
5. 1 EcrecTBeHHOHayuHbIN MeTOA MO3HaHus. Onucanue
(bUBUYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH
VYpok-uccnenosanue "[IpoBepka rumnoTe3sl: JaTbHOCT MOJIETA
6. 2 apuKa, MymeHHOr0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM
0oJIbIIIe BBICOTA ITyCcKa"
2. Ilepsonauanvnvie ceedenus 0 cmpoeHuu 6eujecmea 5 uacos
2.1. Cmpoenue sewecmaa 1 uac
7 1 Crpoenue BemecTBa. OINBITH, TOKa3bIBAIOIIUE JIUCKPETHOE
CTPOEHME BEIIECTBA
2.2. Jleuncenue u g3aumooeiicmeue 1acmuy 6euiecmeda 2 yaca
8. 1. JIBH>KeHHe 4acTHIl BEISCTBA
9 2 JlaboparopHast pabora «OreHka guamMeTpa aroMa MeTOJIOM
' psiaoB (c ucnonb3oBaHueM (ortorpaduii)»
2.3. Azpezamuble cocmoanusa gewiecmea 2 yaca
10. 1. ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocBA3b MEX1y CBOMCTBAMH BEILLECTB B PA3HBIX
11. 2. arperaTHbIX COCTOSTHUAX U UX aTOMHOMOJIEKYIAPHBIM
cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
3. Jleusicenue u e3aumooeiicmeue mei 21 uac
3.1. Mexanuueckoe osuiicenue 3 uaca
Mexanundeckoe JBHKeHUE. PaBHOMEPHOE U HEPAaBHOMEPHOE
12. L IBUKEHUE
13. | 2. Cxopoctb. Eqununb! ckopoctu
14. 3. Pacuer nyt 1 BpeMeHM IBHKEHUS
3.2. Hnepyusa, macca, niomuocmo 4 yaca
WNuepuusd. 3akon unepuuu. BzanmoaenicTerue Ten Kak NpuanHa
15 L U3MEHEHUSI CKOPOCTH JABMIKEHUS TEI
16. 2. [TnoTHOCTE BemiecTBa. PacueT Maccel 1 00beMa Tella o ero




TJTIOTHOCTH
JIaboparopHast pabota «Onpesernenre IIOTHOCTH TBEPIOTO
7.3 Tesa
18. 4, Pemenne 3amau mo teme "IInoTHOCTE BemiecTBa"
3.4.Cuna. Buowt cun 14 uacos
Cua Kak XapakTepucThKa B3aumoaecTus ten. Cuiia
9. ¢ yrnpyroctu. 3akoH ['yka
JlaGopaTopHas pabota «/3ydeHue 3aBUCUMOCTH PaCTsIKEHHUS
2.1 2 (medopmanun) NpyKUHBI OT MPHIIOKEHHON CHUIIBI
21. | 3. SBnenne Tarorenus. Cumia TSXKECTH
CBs13bp MEXly CUJION TSKECTH U Maccoi Tena. Bec Tena.
22. | 4 Pemenue 3amau no teme "Cuna tsoxectu"
Cuna TsKeCTH Ha Ipyrux mianeTax. @uznyeckue
2815 XapaKTEPUCTUKH TUIAHET
24. | 6. Nsmepenune cun. JJuaamomerp
25. | 7. Bec tena. HerecomocTh
CrnoxxeHue IByX CHJI, HallPaBJIECHHBIX 110 OJTHOM TIPSIMOA.
26. 8. PaBHonelicTBYIOIIIAsT CHIT
27. 0. Pewenue 3ampau no reme "PaBHonelicTByromas cui”
TpeHue CKoJIbKEHU U TPEHHUE MOKO0s. TpeHre B NpupoJie 1
28. | 10 TEXHHUKE
JlaboparopHast pabota «/3ydeHne 3aBUCUMOCTH CHJIbI TPCHHUS
29. | 11 CKOJIBYKEHMS OT CUJIBI IABJICHUS U XapaKTepa
CONPHUKACAIOIINXCS TOBEPXHOCTEN»
30. | 12. Pemenue 3anau Ha onpeneneHre paBHOACHCTBYIOIIEN CHJIbI
Pemenue 3anay no Temam: «Bec Tenay, «'paduueckoe
3L 13 n3o0paxeHue cuim, «Cibly, «PaBHOICHCTBYIOMIAS CHUID)
Kontponbnas padoTa mo teMaM: «MexaHUYeCKOE IBIKCHHUEY,
32. | 14. «Macca, mnoTHOCThY, «Bec Tenay, «['padudeckoe
n3o0paxeHue cuimy, «CHIIbI»
4. /lasnenue meépovix mes, HcuOKocmei u 2a3oe 21 uac
4.1. /lasnenue. Ilepeoaua oasnenus meépovimumenamu, HcUOKOCMAMU U 2A34MU
3 uaca
33. | 1. JaBnenue. CriocoObl yMEHbBIIICHUS M YBETHUCHUS TaBICHUS
JlaBneHue raza. 3aBUCMMOCTb JIaBJICHUS Ta3a OT 00bEMa,
. 2 TEeMIIEPATypPbI
35 3 [Tepenava naBneHus TBEPABIMH TEJIAMHU, KUIKOCTIMU U

razamu. 3akoH Ilackams

4.2. /lagnenue sncudxkocmu

I[aBJICHI/IC B XKXUJKOCTH U Ira3€, BBI3BAHHOC JIEICTBUEM CHUJIBI

36. | 1.

TSDKECTH

Pemienue 3a1au o teme «JlaBiaeHue B )KUAKOCTH U ra3e. 3aKOH
3| 2 [Mackas»
38. | 3. CooOmaromuecs cocyzbl




39. | 4. I'mppasinueckuii npece
40. | 5. Manomertpsl. [1opiiHeBOH KUIKOCTHBIN HACOC
4.3. Ammocehepnoe oasnenue 6 uacos
Atmocdepa 3emin. [IpudanHbI cynecTBOBaHMS BO3TYITHOM
41. | L 00071049k 3eMiin. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTBI HaJl YDPOBHEM MOPSI
42. | 2. Bec Boznyxa. AtmocdepHoe 1aBieHue
43. | 3. N3mepenue atmocdepnoro aasinenus. Onsit Toppuuennu
3aBUCHUMOCTH aTMOC(HEPHOTO TABJICHHS OT BBICOTHI HA/T
4. 4 YPOBHEM MOPSI
Bbapomerp-anepoun. AtmochepHoe JaBlieHHE Ha PA3TUIHBIX
ool BBICOTaX
46, 6. Pemenue 3amau mo reme "AtMmochepHoe naBieHue"
4.4. Jleiicmeue yncuoxocmu u 2a3a Ha NOZPYHCEHHOE 8 HUX M0 7 uacos
JleficTBHE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
4t L ApxuMeoBa cujia
JlaboparopHas padota «Onpe/enenre BhITATKUBAIOIICH CUITBI,
48. 2 JCHCTBYIOIIEH HA TEJO, TIOTPYKCHHOE B JKUKOCTH)
JlaboparopHast pabota mmo teme «lccnenoBanne 3aBUCUMOCTH
49. | 3. Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B )KHIKOCTh YaCTH
Tena»
50. | 4. [IimaBanue Ten
JlaboparopHas padota "KoHCTpynpoBaHHe apeoMeTpa Hin
51. | 5. KOHCTPYHUPOBAHHUE JIOJKHA U ONIPENCIICHUE €€
rpy30n0bEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue cyoB.
52. | 6. BosnyxomnaBanuey, «/laBienue TBepabIX T€N, )KUJIKOCTEN U
ra3oB»
KonTponbHas pabota nmo Teme «J{aBneHue TBepabIx Tel,
3.1 7 KUAKOCTe! U ra3oBy» / Beepoccuiickas mpoBepodHas pabora
5. Paboma u mowgnocms. Inepus 12 yacos
5.1. Paboma u mowinocmo 3 uaca
o4. 1. Mexanunueckasi pabota
55. 2. MomtHocTh. EquHUIIBI MOIITHOCTH
VYpok-uccnenoBanue "Pacuér MOIIHOCTH, pa3BUBAEMOM NPU
6. 13 noabéMe 1o JectHuue"
5.2 Ilpocmole mexanusmol 5 uacos
57. 1. | Ilpocteie MexaHn3MBbl. Peraar. PaBHOBecHe CHl Ha peryare
Prryaru B Texnuke, ObITy U ipupoje. JlaboparopHas padota
8.1 2 «HccnenoBanue yCIOBHIA PaBHOBECHSI phIuaray
59. | 3. Pemenue 3agau nmo reme «Y ClIOBUSI paBHOBECHUS pblyara
KoaddutmenT noneznoro aeicTBUS MEXaHU3MA.
60. | 4. JlaboparopHas pabota «M3mepenne KI1J[ HakmoHHON
MIJIOCKOCTH




61. ‘ 5. ‘ Pemenue 3amgau mo reme "Pabora, momuocts, KITJT"

5.3. Mexanuueckasn 3nepeusn 4 uaca
Mexanunyeckas sHeprus. Kunernyeckas U NOTEHIMAIIBHAS
62. | L SHEprus
63. | 2. 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU
Ypok-3KCIiepuMEHT N0 Teme "IKCIepUMEHTaIbHOE
64. | 3. OIIpEeCIICHUE U3MEHEHHUS KHHETUYECKON U MOTCHIMAIbHOU
SHEPrUU NPU CKATBIBAHUHU TeJIA 110 HAKJIIOHHON IUIOCKOCTH"
65. | 4. KonrponsHas pabora o teme «Pabota 1 MOITHOCTB. DHEPT U
Pesepenoe epemsn 3 uaca
66. | 1 Pe3epBHLn?1' ypok. PabGora ¢ tekctamu no teme "MexaHndyeckoe
JBUKCHHE
PesepBublii ypok. Pabora ¢ Texctamm mo Teme «JlaBrneHue
67. 2. | TBEpABIX Tem, OKWAKOCTEHM W Ta3oB» / Bceepoccwuiickas
poBepouHas paboTa
68 | 3. PesepBHblii ypok. Pabora ¢ Ttexctamum mno Tteme "Pabora.
MomHocTts. DHeprus"




KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE

110 YYEBFHOMY IIPE/IMETY « ®U3UKA»

8 KJIACC
ILiianup Hara
Ne i/ Tema ypoka yemasi | mposeje
aaTa HUS
1. Tennoevie aenenusn 28 uacos
1.1. Cmpoenue u ceoiicmea eewiecmeal uacoe
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U
L L HX ONBITHBIE OATBEPKACHUS
2. 2. Macca u pazMep aTOMOB ¥ MOJIEKYJT
Monenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOr0 COCTOSIHUIMA
3. 3. BEIIECTBA
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOT0
4. 4, COCTOSIHMM BEIIECTBA HA OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU
5. 5. Kpucranmmaeckue u amopdHbIC Tena
6. 6. CmauuBaHue M KaWUISIPHOCTh. [IoBEpXHOCTHOE HATSHKEHUE
7. 7. TemnoBoe pacuIupeHue U CKATHE
1.2. Tennoewvie npoyeccol 21 yac
8 1 Temneparypa. CBsA3b TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO
JIBUKEHUSI YACTHII.
9 2 Buytpennsis sHeprusa. CnocoObl U3MEHEHUSI BHYTpEHHeEH
SHEPTUH.
10. | 3. | Bunasl Temionepenaym.
11 | 2 Vpoxk-koHnpepennus "lIpakTudeckoe MCIONB30BAHUE TETUIOBBIX
CBOICTB BEIIECTB M MAaTEPUAJIOB B IEJISIX dHEprocoOepexeHus "
12. | 5. | KonuuecTBo TEIIOTHL. Y AelbHas TETIOEMKOCTD.
13 | s VYpaBHeHue TemnoBoro OanaHca. TemnooOMeH W TemIoBoOe
paBHOBECHE.
14 |7 JlaGopaTtopnast pabota "I/ISCHGIIOBaHI:IG SIBJ'IﬁHI/ISI TeruI000MeHa
IIPU CMEIIMBAHUU XOJOJAHON U Tropsiuei BOJAbI
Pacuer xonmvecTBa TEMIOTHI, HEOOXOIUMOTO JJIsI HATPEBAHUS
1518 TeJa ¥ BBIIENSIEMOT0 UM MPU OXJIAXKACHUN
JlabopaTtopHas pabota "OnpeneneHue yaeabHON TEMI0EMKOCTH
16. | 9. BerecTna"
17. | 10. OHeprus ToIMBA. Y IelbHast TENJI0Ta CTOPAHUS
[InaBneHue u oTBEpIeBaHUE KPUCTATNIMYECKHUX TEJ. Y IeTbHas
181 1L TEIUTOTA TUTABJICHUSI
JlabopaTtopHas pabota "OnpeneneHne yaeabHON TETIOThI
19.1 12 IJI1aBJIeHus nbpaa"
20. | 13. [TapoobpazoBanue u koHaeHcanus. Vcnapenue
Kunenue. Y nenpHas Temnora napooOpa3oBaHus U
21| 14. KOHJIEHCAllUU. 3aBUCUMOCTh TEMIIEPATyphbl KUIIEHUS OT




aTMOC(EepHOTO AABICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas padota "Onpenenenue
22| 15 OTHOCHUTEJIbHOM BJIaKHOCTH Bo3ayXxa"
23. | 16. Pemenue 3agad Ha onpeieieHUe BIaXXKHOCTH BO3/1yXa
[TpunHnuns! paboTel TemIoBbIX ABUrareneil. [laposas TypOuHa.
24\ 7. JIBuraresib BHyTPEHHETO CrOpaHUs
KII/ TermoBoro nurarens. TennoBble ABUTATENN U 3alIUTa
25| 18. OKpY>KaloIlel cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TEIJIOBBIX
26. | 19. rporieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe 1mo Teme "TermtoBbie
27. | 20. siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSIHUM BelecTBa"
KonTponpHas padbota o Teme "TemmoBsie sBICHUSI.
28. | 21. N3menenune arperaTHbIX COCTOSIHUI BeniecTa'
2. Dnekmpuyeckue u mazHumHbvle A61eHU 37 uacoe
2.1. dnekmpuueckue 3apa0vl. 3aparxceHHble MeNa u ux zaumodelicmeue
7 uacoe
29. | 1. DnexTpu3anys Tel. J[Ba poja dJIeKTPHUSCKUX 3apsIOB
VYpok-uccnenoBanue "IaeKTpU3anus TeJI UHAYKIUEH U IPU
30| 2 COMPUKOCHOBEHHUH"
31. 3. B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona
DnexTpuueckoe mnojie. HanpsskeHHOCTh 3JeKTPUYECKOTO TOJS.
32.| 4 [TpuHIMI Cyneprno3uIuM SJIEKTPUUECKUX MOJeH
Hocurenu snextpuueckux 3apsiioB. DiIeMeHTapHbIN 3apsi.
315 CrpoeHue aToma
[TpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS
3.1 6 ANEKTPUYECKOTO 3apsaa
Pemenne 3a1ay Ha IpUMEHEHHE CBOMCTB 2IEKTPHUUECKUX
35. | 7. SapsoB
2.2. Illocmoannwlii 31eKmpudecKuil mox 20 uacoes
DNEeKTPUYECKHUM TOK, YCIOBUS €0 CylecTBOBaHUs. MIcTOUHUKH
3. L NEKTPUYECKOTO TOKA
37. | 2. JleHcTBUS 2JEKTPUUYECKOTO TOKa
VYpok-uccnenoanue "JleiicTBUE ANEKTPUYECKOTO MOJISI HA
S MIPOBOJHUKY U TUAJIEKTPUKH"
39. | 4. DNEeKTPUUECKUN TOK B METAJUIAX, JKUJKOCTSIX U Ta3ax
40. | 5. DneKkTpruyecKas 1ielb U €€ COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHas pabota "M3mepenue u
4l 6. peryiupoBaHHe CUIIbI TOKA"
DnexTpuueckoe HanpsikeHue. Bonbtmerp. JlaboparopHas
2.\ 7. pabota "M3mepeHue u peryiupoBaHue HanpsHkeHus"
ConpoTHuBieHHE TPOBOAHMKA. Y IEIBHOE COIIPOTUBIIEHHE
4.1 8. BEIIIECTBA
44, | 9. JIaboparopHasi paboTta "3aBUCHUMOCTbH IJIEKTPHUECKOTO




COMPOTHUBIICHUS TPOBOIHUKA OT €T0 JJMHBI, IIOIIAN
IIONEPEYHOr0 CEUYEHUsl U Marepuana”
3aBUCHUMOCTD CUJIbI TOKA OT HampspKeHus. 3akoH Oma Jist
451 10 y4acTKa Ienu
JlabGopaTopHas padota "VccnenoBanue 3aBUCUMOCTH CHJIBI
46. | 11. | TOKa, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA
Y HanpspKeHus Ha pe3uctope”
47. | 12. [TocnenoBarenbHOE U apaJUIEIIBHOE COCTUHEHUS POBOIHUKOB
JlaboparopHas padota "lIIpoBepka nmpaBuiia CI0KEHUS
48. | 13. HaNpsHKEHUH TPU MTOCIEA0BATEIBHOM COCIMHEHNH JIBYX
pe3uctopon”
JlabopaTopHas pabota "l[IpoBepka nmpaBuiia Jyisi CHIIBI TOKa TIPH
49. | 14 MapajjieIbHOM COEIMHEHUHU PE3UCTOPOB"
Pemrenue 3amau na mpumenenue 3akoHa Oma i pa3auyHoro
50. | 15. COCJIMHEHHUS TIPOBOJHUKOB
PaboTta 1 MOITHOCTB AJIEKTPUIECKOTO TOKA. 3aKOH Joyis-
51. | 16.
Jlenma
JIaboparopHas pabdota "Omnpenenenne paboThl U MOIITHOCTH
52. | 17. 3JIEKTPUYECKOro ToKa"
DNEeKTPUUYECKHE LIETTH U MOTPEOUTEINN AIEKTPUIECKON SHEPTUI
53. | 18. B ObITy. KOopoTkoe 3aMbikaHue
[ToaroroBka Kk KOHTPOJIBHOU paboTe 10 TeMe "DNEeKTpUUIECKUe
54. | 19. 3apsbl. 3apsHKEHHBIC TeJla U X B3aUMOACHCTBUS.
[TocTossHHBIN 2JIEKTpUYECKUH TOK"
KonTtpomnbHas pabora 1o Teme "DIeKTpUUYECKHE 3apsi/ibl.
55. | 20. 3apspKeHHbIE Tela U UX B3auMoaercTBus. [locTosHHbIN
anexkTpuyeckuil Tok" / Becepoccuiickas npoBepouHas padbora
2.3. Maznumnmnvie senenusn 6 uacoe
56. | 1. [TocTostHHBIE MATHUTBHI, MX B3aUMOJCICTBUE
VYpok-uccnenosanue "M3ydeHue nosei moCTOSTHHBIX
57 | 2 MAarHuToB"
MaruutHoe nosne. MarautHoe nose 3eMIId U €ro 3HaueHue JJs
%8. | 3 KU3HU Ha 3emJie
OmneIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA
59. 1 4. MarsuTtHoO€ 10J1€ KaTyIIKU ¢ TOKOM
[IpuMeHeHue >eKTpOMarHuToB B TexHUKe. JlabopaTopHas
60. | 5. pabota "H3ydyenue neiicTBUS MarHUTHOTO TOJISI HA IPOBOJAHUK
C TOKOM"
DIeKTpoABUTaTENb IOCTOSTHHOTO TOKa. Mcnonp3oBanue
61. | 6. 3JEKTpOJIBUraTeneil B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOpTE
2.4. DnekmpomazHumnas UuHOYKyus 4 uaca
OmnbiTel @apasest. 3aKOH IEKTPOMArHUTHOM MHIYKIUU.
62. | L [IpaBuiio Jlenna




OnextporerepaTop. CriocoOb! MOTYYEHUS MEKTPHISCKONR
63. | 2. SHEPTUU. DIIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX HCTOUHHKAX
SHEPTUU
[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "IIEKTPUICCKHE
64| 3 Y MarHuTHbIE ABJIeHUS"
KontposbHas padota mo teme "DNeKTPUIECKUEe U MarHUTHBIC
65. | 4. SIBJICHUS "
Pezepenoe gpema 3 uaca
66. | 1 PCBCpBHI':Iﬁ ypok. Pabora ¢ Tekcramm 1o Tteme '"TeroBbie
SIBJICHUSI
67. | 2 Pe3epBHBII YpOK. 1:a60Ta ¢ TekctamMu 1o teme "[locTosHHBII
anekTpuueckuii Tok" / Beepoccuiickasi mpoBepoyHas padora
63 | 3 PCBCpBHI':Iﬁ ypok. PaGora c¢ Tekctamu mo teme "MarHuTHbIC
SIBJICHUSI




KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE
110 YYEBFHOMY IIPE/IMETY « ®U3UKA»

9 KJIACC
Inanup Hara
Ne i/m Tema ypoka yemas | mposene
JaTa HUS
1.Mexanuueckue asnenuad) uacoe
1.1. Mexanuueckoe osuiicenue u cnOcoowvl €20 ORUCAHUA 10 yacos
1. 1. Mexanudeckoe IBMXeHHe. MartepualibHas TOUKa

Cucrema orcdyera. OTHOCHTEIIFHOCTh MEXaHHYECKOTO
JABHKCHU A

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

HepaBHomepHoe npsimonuneiinoe apmxeHue. Cpennss u
MTHOBEHHAsi CKOPOCTh

[IpsmonuHeitHOE PaBHOYCKOPEHHOE JIBUKEHHE. Y CKOPEHUE

CKOpOCTbh MPSIMOJIMHEHHOTO PAaBHOYCKOPEHHOTO JIBU)KCHUSI.
I'paduk ckopoctu

o || M |w| N
IS R N A

JlaboparopHas padota "OnpeneneHne yCKOpEHUs Tela Ipu

7. 7 .
PaBHOYCKOPEHHOM JIBH>KEHHH 110 HAKJIIOHHOM MJIOCKOCTH"

8. 8. CBoOoaHoe nagenue tei. OnbiTel [ anunes

9 9 PaBHOMEpHOE IBMKEHHE 110 OKPY:KHOCTH. [lepron 1 yactora

oOparteHusi. JInHeitHas U yrioBasi CKOPOCTH

10. | 10. | LleHTpocTpeMHUTEIBHOE YCKOPEHUE

1.2. Bzaumooenucmeue men 20 uacoe
11. | 1. ITepBb1it 3akoH HbroToHa. Bexktop cuibl
12. | 2. Bropoii 3akoH HeroToHa. PaBHOIEHCTBYIOIIAsA CHJIa
13. | 3. Tpertnii 3axkon Herotona. Cynepno3unus cui
14. | 4. Pemenne 3amau Ha npumeHeHue 3ak0HOB HproTOHA
15. | 5. Cuna ynpyroctu. 3akoH ['yka
16. | 6. Pemenue 3ana4 no teme «Cuna ynpyroctu»
17. | 7. JIabopartopHas paboTa «OmnpeneneHne KeCTKOCTH MPYKUHbBD)
18. | 8. Cuna TpeHus
19. | 9. Pemenue 3amau mo teme «Cuiia TpeHUs»

JIaGoparopHas pabota "Onpenenenne kod3hduiuenTa TpeHus
20. | 10. CKOJIbKEHuUs"

Pemenue 3anau no teme "3akonsl HetoToHa. Cuna ynpyrocTi.
21| 1L Cuna tpenus"

Cwuta TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOPEHHUE
22. | 12. CcBOOOIHOTO ITaCHNA

VYpoxk-koHpepenuus "JIBrkeHre TEJI BOKPYT TPaBUTALIMOHHOTO
23| 1. uentpa (Conneuynas cucrema). ['anaktuxu"
o4 | 14 Pemenue 3anay no teme "Cuna TS5KECTH M 3aKOH BCEMUPHOTO

TAroTeHusa"




25. | 15. [TepBas kocmuyeckas ckopocTb. HeBecOMOCTh U EpPErpy3KU
PaBHOBecue marepuanbHOIl Touku. AOCOTIOTHO TBEPAOE TEIO.
26. | 16. | PaBHOBecue TBEPAOro TENA C 3aKPEIIIEHHON OChIO BPAILICHHUS.
MowmenT cuinsl. LeHTp TskecTn
PaBHoBecue marepuanbHON TOUKU. AOCOITIOTHO TBEPIOE TEJO.
27. | 17. | PaBHOBecue TBEPIOTO TeNa € 3aKPEIVIEHHOM OChIO BpAILlCHHUS.
MowmeHnT cuibl. LleHTp TsoxecTn
28. | 18. | Pemenue 3agau no teme "MomeHnT cunbl. Llentp Tsxectn"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "MexaHHnYecKoe
29. | 19. nBrokenne. Bsaumonaeiicteue ten"
KontponbHas padoTa nmo Teme "MexaHrn4ecKoe JTBHKCHHE.
30. | 20. BsaumogeiictBue Ten"
1.3. 3akonwl coxpanenusn 10 uacos
Nmnynse Tena. UMnynbe cuiibl. 3aKOH COXpaHEHUS] UMITYJIbCA.
3L L VYrpyroe v HeyNpyroe B3auMoIeCTBUE
32. | 2 Pewrenue 3amau no teme "3akoH COXpaHEHUsI UMITyJIbca"
Ypok-koH(pepeHmus "PeakTuBHOE ABMKCHUE B IPUPOJIC U
3.3 TexHuKe"
34. | 4. Mexanndeckasi paboTa U MOITHOCTh
35. | 5 PaGota cuinbl TsKECTH, CUITBI YIIPYTOCTH U CHJIBI TPEHUS
JlaboparopHas pabota «Onpenenenrue padbOThl CHIIbI TPEHUS
36. | 6. [IPY PABHOMEPHOM JBUYKEHUU TeJa MO FOPU30HTAIBHOMN
MMOBEPXHOCTH»
37. | 7. CBsi3b sHEepruu u padbotsl. [loTeHmanbpHas sHeprust
38. | 8. Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU
39. | 9. 3aKOH COXpaHEHUs SHEPTUH B MEXAHUKE
JlabopartopHas padota «/3yueHue 3akoHa COXpaHEHUs
40. | 10. SHEPTUN
2. Mexanuueckue Konedanus u 60J1Hbl 15 uacos
2.1. Mexanuueckue Ko1e0anus 7 uacoe
41. | 1. KonebaTenbHO€ TBUKEHNE U €r0 XapaKTEPUCTHKU
42. | 2 3aryxatomue Konebanus. BeinyxieHHble konebanus. Pezonanc
43. | 3 MareMaTH4ecKuil ¥ NPY>KUHHBIA MassTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh NIEprUoa KojebaHuit ot
44. | 4 YKECTKOCTHU IIPYKUHBI U MacChl rpy3a»
45. | 5 [IpeBparenne sHeprun Npyu MEXaHUYECKUX KOJIEOAHUIX
JIaboparopHas pabota «Onpeenenre 4acToThl U mepruoia
46.| 6 KoJe0aHuil IPYKUHHOTO MasTHHKA
JIaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH MEPHOJA
Ar |7 KoseOaHuil Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a»
2.2. Mexanuueckue 601Hbl. 36yK 8 uacos
Mexanunueckue BoJaHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
48. | 9. [IpononbHBIE U TONIEPEUHBIE BOJIHBI
49. | 10. | VYpok-koHbpepeHius "MexaHnuecKre BOJHBI B TBEPAOM TeJIE.




CelicMuyecKue BOJTHBI"

50. | 11. 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa
Ypok-uccnenoBanue "Habmo1eHue 3aBUCUMOCTH BBICOTHI

L. L2 3ByKa OT 4acTOTHI"

52. | 13. | I'poMkocTh 3ByKa M BbICOTa TOHA. AKYCTHYECKHI pe30HaHC
VYpox-koHpepenuus "YipTpa3Byk U HH(Ppa3ByK B IPUPOJIE U

53. | 14. TexHuKe"
[TonroroBka K KOHTPOJIBHON paboTe 1Mo TeMe "3aKOHBI

. | 15 coxpaHeHus. MexaHndecKue KoJIeOaHus U BOJTHBI"

55 | 16 KontposbHas padoTa mo Teme "3aKoHbI COXpaHEHUS.

Mexannueckue KojieO0aHusi U BOJIHBI"

3. 3J1el<mpomaznumnoe noJjie u IJ1EKmpomMacHuUmMHble 60/1HbL 6 uacos

3.1. dnexmpomaznumnoe nojie u INEKMPOMAZHUNIHbBLE 80JIHbL 6 YaACO8

56. | 1. DNEeKTPOMarHuTHOE 1oJji€e. DIEKTPOMAarHUTHbIE BOJIHBI
57. | 2. CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-koHpepennus "lkana 31eKTpOMarHUTHBIX BOJH.
58. | 3. Hcnonbs3oBaHue 31€KTPOMarHUTHBIX BOJIH JIJIs1 COTOBOM CBA3M"
VYpok-uccnenosanue "M3ydeHne CBONCTB 2IEKTPOMATHUTHBIX
59. | 4. BOJIH C TIOMOIIbIO MOOMIJIBHOTO TeliehoHa"
Pemenue 3amau Ha onpeiesieHUE 4YacTOThI U JITTUHBI
60. | 5 3JICKTPOMArHUTHON BOJTHBI
DneKTpoMarHuTHas npupoaa ceera. CKOpocTh CBETaA.
61| 6. BonHoBeble cBoiicTBa cBeTa
4. Ceemoevie asnenus 15 uacoe
4.1. 3akonwl pacnpocmpanenusn ceema 6 uacoe
Hcrounuku cBeta. [IpsMonnHeitHOEe pacnpoCTpaHEHUE CBETA.
621 L 3armenust Connua u JIyHsl
3aKkoH oTpakeHHs cBeTa. 3epkana. Pemenue 3a1ay Ha
63. | 2 MIPUMEHEHHE 3aKOHA OTPaKEHHUS CBETa
64. | 3. [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA
ITonHoe BHyTpeHHEe oTpaxkeHue cBera. Mcnonb3oBanue
65. | 4 MOJTHOTO BHYTPEHHET0 OTPAKEHUSI B ONITUYECKUX CBETOBOAX
JIaboparopHas padota «MccnenoBanue 3aBUCUMOCTH yTiia
66. | 5. MIPEIOMIICHHUSI CBETOBOTO JIy4a OT YyIJia MaJeHUs Ha TPaHUIIE
"BO3/1yX-CTEKI0'"»
Ypok-koupepenius «Vcrnonp30BaHne MOJTHOTO BHYTPEHHETO
67.| 6. OTPa)KEHUS: CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBS3b)
4.2. JIlun3vt u onmuyeckue npudopst 6 uacos
68. | 1. JIun3el. OnTHYeCKast cuiia JTUH3bI
69. | 2. [TocTpoenue n3o0pakeHi B THH3AX
JlabopaTtopHas pabota "Onpenenennue HOKYCHOTO paCCTOSTHUS
0.1 3. Y ONITUYECKOM CUJIBI COOMpArOIIel THH3BI"
71. | 4. Ypok-koHpepeHus "OnTuieckre TMH30BbIe TPHOOPHI"




72. | 5. I'na3 kak ontuyeckas cucreMa. 3peHue
Ypok-koupepenmus "JledexTst 3penus. Kak coxpaHuthb
[E 3peHue"”
4.3. Paznoswcenue 6enozo ceema 6 cnekmp 3 uaca
Paznoxenue 6enoro csera B criektp. OnbiTel HeloTOHA.
ot CnoxxeHue cieKTpaibHbIX I[BETOB. Jlucnepcus cBeta
JlaGopaTopHas padoTta "OMBITHI 11O Pa3I0KEHUIO OEJI0r0 CBETa
75. | 2. B CIIEKTP U BOCIIPUATHIO LIBETA IPEAMETOB IPU UX
Ha0JII0JICHUHN Yepe3 [IBETOBbIC PHIbTPHI"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA CBETA: AUCIIEPCHUS,
.13 uHTephepeHys u audpaxus”
5. Keanmoeguvie aenenusn 17 uacoe
5.1. Henyckanue u noznoujenue ceema amomom 4 yaca
77. | 1. OmnsiTel Pesepdopaa u mianerapHas Mojieb aToMa
78. | 2. [Tocrynater bopa. Moaens aroma bopa
Ucnyckanue u nornomieHue ceera atomom. KBaHTEbI.
[E JIuneiuaThie COEKTPbI
80. | 4. VYpok-nipaktukyMm "HabnrogeHue ciekTpoB ucnyckanus"

5.2. Cmpoenue amomnozo aopa

6 uacos
81. 1. PanmoakTHBHOCTE U €€ BUIBI
82. | 2. Crtpoenue atoMHOTO siipa. HykimoHHass Mojiens
83. | 3. PanpnoaktuBHbie npeBpamenus. M3oromnbl
84. | 4. Pemenue 3agad no teme: "PaguoakTuBHbIC MTpeBpalieHus"
85. | 5. [Tepuon monypacmnana
Ypok-koHpepennus "PagunoakTuBHbIC U3TYYSHHS B IPUPOJIE,
86. | 6. MEINIUHE, TEXHUKE"
5.3. Aoepnuie peakyuu 7 uacoe
SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3aPsA0BOrO U
87.1 L MacCOBOI'0 YUCEI
88. | 2. DHeprust CBA3HM aTOMHBIX sifiep. CBs3b MacChl M SHEPTHU
89. | 3. Pemenue 3amau mo reme "Snepueie peakiun"
Peakuuu cunTesa u nenenus saep. MICTOUHUKYN 3HEprun
0. | 4 ConHua u 3B€311
Ypok-koudepenuus "Anepnas snepreTuka. JleicTBus
A1 5. PaaNOAKTUBHBIX U3Iy4YE€HUN HA KUBBIE OpPraHU3Mbl"
[ToaroroBka K KOHTPOILHOM paboTe MO TEME
92. | 6. "DNEeKTPOMAarHUTHOE MOJIE€. DIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBnie siBneHus"
KonTtponbHast pabora o Teme "DIeKTpOMarHuTHOE IOJIe.
BT DneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE siBiIeHUS"
6. Illoemopumenvno-o6o0ouarouwuil mooysp 9 uacos

94, ‘ 1. ‘ [ToBTropenue, o6o0menue. JlaboparopHbie paboThI IO KypCy




"B3anmonencTBue Tea"
95 ) [ToBTOpeHue, 0600meHue. Pemenne pacueTHBIX U
' ' KaueCTBEHHBIX 3aJ1a4 1o Teme "TeruioBbie mpoiecch”
96 3 [ToBTOpenue, o600IIeHNe. Perenue pacueTHbIX U
' ' KauecTBeHHBIX 3aaa4 1o TeMe "KIIJI TermoBsix apurarencii”
97 4 [ToBTOpenue, o600IIeHNe. Perenne pacueTHhIX U
' ' KauecTBeHHbIX 3aaa4 1o teme "KIIJ] anekrpoycTtaHOBOK"
0 | 5 [ToBTOpenue, 0606menue. JJaboparopusie pabOTHI MO KypCy
' ' "CseToBble gaBiieHus"
99 6 [ToBTOpenue, o600meHne. PaboTra ¢ TekcTamu 1Mo Teme
' ' "3aKOHBI COXpaHEHUS B MEXaHUKe"
[ToBTOpenue, o600meHne. Pabota ¢ TekcTamMu Mo TeMe
100.| 7. " "
Konebanus u BOIHEI
[ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1o Teme
101.| 8. e "
BETOBBIE SIBJICHUS
102.] 9 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu 1Mo Teme
1 "KBanToBas u siaepHas ¢puzuka"




5. MPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMS

7 KVIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

11

1.2

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pa3indaTth ABJICHHUA IO OINHMCAHHMIO HX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SAIBJICHUC

13

14

1.5

1.6

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJIE,
IPU 3TOM TIEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICISATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) PUZNYECKUX SIBICHUIN

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (huU3MUYECKUe sIBJICHUS,
UCHOJNB3YSl (U3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaueHMSI ¥ €AUHUIIB! (PU3MUECKUX BEITMYWH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  IpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKkTepu30BaTh CBOMCTBa Tel, (hU3MUYECKHUE SIBICHUS U MPOIIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTbh CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPpAXKCHUC

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YUCI€ K B KOHTEKCTE CHUTyallMi IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHbIE CBSA3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYEeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MJIH

3aKOHOMEPHOCTHU

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIibl, cBs3bIBAIONINE (PM3HUECKHUE BETMYMHBI: HA OCHOBE aHAIIM3a

YCJIOBUA 3aadd  3allMCbIBAaThb KpPATKOE YCJIOBHEC, IIOJACTABIATH



¢u3nveckre BeIUUUHBI B (YOPMYIIBI U IPOBOIUTH PACUETHI, HAXOUTD
CIPAaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUISI PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIMHBI

1.8

pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIA
bu3NYeCKuX METOJOB, B ONHMCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasyinyarh u
MHTEPIPETUPOBATh IOJYUYEHHBIM pPE3yJabTaT, HaXOAUThb OLIMOKU B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

1.9

1.10

1.11

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QopMmynHpoBaTh — IpPOBEpsieMble
OPEINONIoKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  HPEAIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH NPSAMbIE U3MEPEHHUs C HCHOJIb30BAaHMEM AaHAJOI'OBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MWCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IIJIAHUPOBAaHUM Y4YEOHOrO HCCIENOBaHUS, COOMpATh
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUSI, CIIEAYs NPEUI0KEHHOMY IUIaHy,
¢ukcupoBaTh pPE3yibTATHl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJibTaTaM HCCIe0BaHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/IIICCKI/IX BCJIMYHH, CJICAyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1ab0paTOPHBIM 000PyI0BaHUEM

1.14

YKa3pIBaTh TPUHIMIBI  JIEUCTBUS TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapakTepU30BaThb IPUHLMUIIBI JEUCTBUS HU3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TIOMOIIBIO HMX OIHCAHUSA,
UCTIONB3YSl 3HAHUST O CBOMCTBaX (PUBMYECKUX  SBICHUN W

HEe0OXoauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)

MPAKTUYCCKOI'0 UCII0JIb30BaHUA q)HSquCKI/IX 3HaHUH B IIOBCEIHEBHOM




KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpaimieHuu ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM SKOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOIIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W MyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBISETCS MPOTHBOPEUMBON WIIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIB30BaTh npu BBITIOJTHEHHUH 3aI[aHI/II71

JIUTEepaTypy
MaTepuabl,

y4eOHBIX

HAYYHOIIOMYJISPHYIO ¢busznueckoro  coaepKaHus,

CIIpaBOYHBIE pecypcbl  cetn  VHTepHeT, Bianerhb

npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus UHGOpMAITUU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

CO31aBaTb COOCTBCHHEIC KpaTKUC NMMCbMCHHBIC U YCTHBIC COO6HICHI/I$I

Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieNaTh KpaTKue COOOIIEHUS O
pe3yibTarax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUM, NPU 3ITOM
IPaMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

IIPY BBINIOJHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3a/la4aMH,
CIEINTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHUM, aJIE€KBAaTHO OLICHUBATH

COOCTBEHHBIH BKJIaZx B  JACATCIBHOCTL TI'PYIIIbLI, BbICTPAWBATH

KOMMYHUKATHBHOC BSaHMOHGﬁCTBHG, YUYUTBIBasA MHCHUEC

OKPY’KaOIIHUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IOHATHA

1.2

13

pas3indaTtb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/IBI/I‘-IGCKI/IX SIBIICHUI B




OKpY’KaloIleM MHpE, B TOM 4HcCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

14

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €ANHULIB! (PU3UUECKUX BEJIMUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKuM  M3Y4YEHHBIX  3aBHCHMOCTEH

(GUBHYECKUX BEIMYNH

1.5

1.6

1.7

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMChIBAaTh €r0 MaTEeMaTU4YeCKoe

BBIPA’)XKCHUC

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyallud MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO 1 — 2 M3y4YeHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (bPI?»I/I‘leCKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

pemath pacy€THble 3a7auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3MYeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

1.9

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH IOMOIIU
(bU3MYEeCKUX METOJIOB, UCTIOJb3Ysl ONKMCAHUE UCCIIEAOBAHUS, BBIACTAT
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX ~ CBOWCTB  Tel:  (POPMYIHpPOBATH  IPOBEPSEMBIC
MPENIONIOKeHNUsI, CcoOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py/I0BaHUsl, OMUCHIBATh XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJHATE IMPAMBIC H3MCPECHHUA C HMCIIOJIb30BAHUEM aHAJIOT'OBBIX



1.11

nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOAMTH  HMCCIEAOBAHME  3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEJIMYUHBI OT JPYrol C MCHOJIb30BAHUEM IMPSMBIX HW3MEPEHUN:
IUTAaHUPOBATh HCCIIEOBAHKUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpEeHUs, CleAys MPEeaJoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUE TaOJUIl U TpaduKoB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHHUA

1.12

1.13

MPOBOAWTh  KOCBEHHBIC  HW3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHONM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE

BCINYHHBI

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30I1acHOCTH 1810)51 pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoauMble

¢uznyecKkre 3aKOHOMEPHOCTH

1.15

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCEMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIECTIEH

1.16

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOIMYECKOr0 IOBE/IEHUS B OKpYXKaroIllel cpejie

1.17

1.18

OCYIIECTBIISATh MOUCK MHGOPMAIHH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpPaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATH WH(GOPMAIHIO, KOTOpas
SIBIISIETCS IPOTUBOPEUHBON MIIH MOKET OBITh HEJOCTOBEPHOM

UCTIONIb30BAaTh TMPH  BBIMOJTHEHMH YYE€OHBIX 3a/laHUil  Hay4dyHO-
MONYJISIPHYIO JIUTEPATYPy (PU3HUECKOTO COJEpKaHUs, CIPABOYHBIC

MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu




1.19

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMKA U3 OJHON

3HAKOBOW CHUCTEMBI B APYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC  KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC MYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITECIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHbBI MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH

1.20

9 KJIACC

Kox
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUN (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIUTH 3a BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

pas3indaTthb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SIBJICHUC
pacno3HaBaTb TMPOABJIICHHUEC HN3YUCHHBIX (I)I/I3I/I‘leCKI/IX SIBJICHUN B
OKpYy’KaromeM MHpeE, B TOM YHUCIIC (1)I/ISI/I‘I€CKI/IC SBJICHUS B IPHUPOAC,

pu 3TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B y‘Ie6Hy10, BBIACIIATD

CYyIIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUN

14

ONKCHIBaTh H3Y4YCHHBbIE CBOMCTBA Tel U (U3MUECKHE SBICHMUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU OMHCAHUU TMPABUIBHO
TpakTOBaTb  (U3MYECKUN  CMBICA  HCIOJb3YEMbIX  BEJIMYUH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MYECKUX BEITHMUUH, HAXOIUTH (OPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHMYNH



1.5

1.6

1.7

1.8

1.9

1.10

XapaKTepu30BaTh CBOICTBA Tel, (hU3NYECKHE SBICHHUS M IPOLECCHI,
UCIOJIb3YSl M3YYEHHBIC 3aKOHBI, IIpU OTOM JaBaTb CIOBECHYIO
(GopMyTHpPOBKY 3aKOHa M 3alUChIBaTh €r0  MaTeMaTHYECKOe

BBIPA)KCHUEC

OOBSCHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJIATh [IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYEeCKHX IIaroB ¢ IMOMOIIBbI0O 2 — 3 W3y4YEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX HBHGHHﬁ, (bHSI/I‘leCKI/IX 3dKOHa WJIM 3aKOHOMCEPHOCTH

pemiate pacuéTHble 3adaud (omMparouiyecs Ha cuctemy u3 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIME WIIH
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

IMMOJIYYCHHOI'O 3HAUCHU A CI)I/ISI/I‘ICCKOI‘/'I BCINYHHBI

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIB3Yysl OMMMCAHUC HCCIICAOBAHHA, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUIIBHOCTL IIOPAAKaA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

MPOBOJMTH OIBITHl 110 HAOIIOMCHUI0 (U3NYSCKUX SBICHHA WA
(bU3NYECKUX CBOWCTB TENI: CAMOCTOSTEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOABI

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MeEpsieMOo BeTU4YHHBI ((POKyCHOE
paccTosHUe coOuparomeil JH3bI), 000CHOBBIBATH BBIOOP crocoOa

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (UKCUPOBATh PE3YyIbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MUECKUX BEIUYMH B BHJAE TaOIHIH

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCICAOBAHHA

1.12

MMPOBOANTH KOCBCHHBIC HU3MCPCHUA q)HSI/ILIeCKI/IX BEINYHNH:



1.13

IUIAHUPOBATh M3MEpPEHHsI, COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PE3yNbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0OBaHUEM

1.14

1.15

pa3nnyaTth OCHOBHBIC MPHU3HAKH W3YYEHHBIX (PU3HUECKUX MOJEINeit:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOZACIIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAaHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIBb30BaTh CXEMbl M  CXEMAaTHYHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHUUYECKUX
3aj7a4, ONTUYECKHE CXEMBI ISl TOCTPOSHHSI N300paKEHHIA B MJIOCKOM
3epKajie ¥ coOuparole JuH3e

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHNS (PU3NUYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HM U1 oOecriedeHHss O€30HacHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

OCYIIECTBIISTh MOUCK HHPOPMAINH (DU3HUECKOTO COAECPKAHUS B CETU
WNHTepHeT, caMOCTOSTENIBHO (QOPMYIHpPYs TOUCKOBBIA  3arpoc,
HAaXOAUTh TYTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popMalMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIBHBIX

HCTOYHHUKOB

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHMA  HAy4YHO-
NOMYJSIPHYIO JIUTEPATypy (PHU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
MaTepuainsl, pecypchl cetd MHTepHeT; BnaneTe NpuUEMaMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIIMU U3 OJIHOU

3HAaKOBOM CUCTEMBI B JIPYTYIO

CO31aBaTb COOCTBEHHBbIE IHCHbMEHHBIE U YCTHBIC COO6IJ.I€HI/IH Ha




1.21

OCHOBe HH(pOpPMAlMM M3 HECKOJbKUX HCTOYHHUKOB (HPU3UUECKOTO
CoJiepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl NMPOEKTHOW HIIU
UCCIICIOBATEIIbCKOW ~ JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIN MOHATUHHBINA anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToOM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 3@ BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENBbHOCTh TIPYIIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




6. IPOBEPAEMBIE DJIEMEHTbBI COAEP)KAHUA

7 KIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

11

®uszuka — Hayka O Ipupoje. SBieHus npUpOAbL.
OusnyecKkue  SBICHUA: MEXAHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousznueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusmueckue  npubopsl.  [lorpemHocTs

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

14

1.5

EcrtecTBeHHOHay4yHBI METOJ IO3HaHUA: HaOJIIOJECHHE,
IIOCTAaHOBKAa HAy4YHOI'O BOIPOCA, BBIABUKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

HaAO0JII0IaEMOTO SIBIIEHUS
Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

[IpakTudeckue pabOTHI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3sMepoB MaJIbIX Tel.

N3mepenune TemmepaTypbl IPU MOMOIIU KUJKOCTHOTO

TECPMOMETPA U JaTUUKaA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNU BEILIECTBA

CTpOGHI/Ie BCIICCTBA: aTOMbBI U MOJICKYJIbI, UX Pa3MCPHI.

2.1 OnbITel,  JTOKAa3bIBAIOIIME  JIUCKPETHOE  CTPOCHHUE
BEIIIECTBA
JlBiwkenne  dyactuil  BemiectBa. CBSI3b  CKOPOCTH

2.2 NBIDKEHUSI YacTUIl C TeMmmeparypoil. bpoyHoBckoe
nBkeHue, Iuddysus

23 B3aumMopneiicTBre YacTHI] BeLIECTBA: IPUTSKEHUE U

' OTTAJIKHBaHNE

24 ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta3oB,




2.5

2.6

KUAKOCTEH U TBEPABIX (KPUCTANIMYECKUX)  TeEIl.
B3auMocBs3p MeXJly CBONHCTBAMM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM
OcobenHoctu arperaTHbIX COCTOSIHUH BOJEBI

[IpakTryeckue pabOTHI:

Ouenka jauamerpa aTromMa METOJOM  psjoB  (C
HCIIOIb30BaHUEM (oTorpaduii).

OnbITHI 1O HAOIIOICHUIO TEIIOBOTO PACIIMPEHHSI Ta30B.
OnbITHI o O0OHapYKCHUIO NeHCTBUS CHIT

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBVDKECHUE. PaBHOMepHOE 5
' HEPABHOMEPHOE JIBM)KEHUE
> Ckopoctb. CpenHsisi CKOpPOCTb IpU HEPABHOMEPHOM
' JIBYKEHUM. Pacd€r myTH 1 BpeMEeHM BUKEHUS
SIBnenune mHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
3.3 TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTU JABUXKECHUS TEll
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHOCTH BemecTBa. CBA3b MJIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ympyroctu u 3akoH ['yka. V3Mepenue cuiibl c
' IIOMOILBIO AUHAMOMETPA
37 SIBnenue tAroreHus u cuia Tsokectu. Cuia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
3.8 Cuna tpeHusa. TpeHHE CKOJNBXEHHS UM TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Ciio’)keHHe CWi, HANpaBJIEHHBIX MO OJHOM MPSIMOM.
' PaBHOnelicTBYIOIIIAsA CHUIT
[IpakTuyeckue paboOTHI:
3.10 OmnpeneneHne CKOPOCTH  PAaBHOMEPHOIO  JIBHXKCHMS

(I_HapI/IKa B KHUOKOCTH, MOACIIN QJICKTPHUYCCKOTO

aBToMoOmWIg M Tak janee). OmpezneneHue cpenHen




CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 1o
HaKJIOHHOM  TuiocKkocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsbKeHus (aedopmaiuu) MpyKUHBI OT
MPUIOKEHHON  Cuibl.  OMNBITB, JIEMOHCTPHUPYIOILIUE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

dusnyeckue SBICHUSA B mpupoac: NpuMEpbl ABUKCHUA C

3.11 Pa3IMYHBIMHM CKOPOCTSIMH B JKUBOM U HEXHUBOH MPHUPOJE,
JEWCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIIMITHUKI

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenune TtBEporo tena. CrocoObl yYMEHBLICHUS U

1 yBEJIMYEHUS aBIICHUS
42 JlaBrenue raza. 3aBUCUMOCTD JaBJICHUS raza OT 00bEMa,
' TEMIEPATypPhI
13 [Tepenava naBieHus TBEPABIMH TEIAMHM, KHIKOCTSIMHU U
' razamu. 3akoH [lackais. [IneBMaTHuYeCKHE MAIIMHbI
3aBUCHUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI
4.4 Iunpocratuueckuii napagokc. CooOmIarmuecs cocysl.
IMunpaBnrueckre MEXaHU3MBI
ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHsl
A5 CYLIECTBOBAHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT
BBICOTHI HaJl yDOBHEM MODSI
46 N3smepenue armocdepHoro npaeneHus. [lpubopsr s
' M3MepeHust aTMOC(HEPHOTO JaBJICHUS
JlelicTBue KUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTudeckue pabOTHI:
4.9 HccnenoBanue 3aBHCMMOCTH Beca Tela B BOJE OT

o0b€Ma TMOTPYKEHHOM B IKUAKOCTH YacTH Tela.




4.10

411

Onpenenenne BBITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEH Ha
TENO, NOrpyk€HHOe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIENH CHUJIbI, JCHCTBYIOUIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OmBITHI,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJO0 B JKUAKOCTH, OT 00BEMa
MOTPYKEHHOM B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeomerpa  WIH
KOHCTPYMpPOBAaHHE  JIOAKM W  ompeneineHue  eé

rpy30M01bEMHOCTH

dusznueckue  SABICHUS B NPUPOAC:  BIUSHHUC
aTMoc(epHOTro MaBJICHHS HA KHUBOW OpraHU3M, TIAaBaHUE
pBIO

TexHUUecKue yCTPOHCTBA: COOOIAMOIIUECS COCYIIBI,
YCTPOMCTBO  BOJIONPOBOJA, THUIPABIMYCCKUN TIpece,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

51 Mexanunueckas pabota
5.2 Mexanunyeckas MOITHOCTb
53 [IpocTeie MeXaHU3MBI: pblYar, OIOK, HaKJIOHHAas
' mockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 MIOJIE3HOTO JeNCTBUA MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHKE
5.6 [ToTeHumanpHast SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [TonHass mexaHudveckas SHEprusi. 3aKOH W3MEHEHUs W
' COXpaHEHUS MEXaHHUYECKON SHEPrUU
[IpakTuueckue padbOTHI:
£ g Omnpenenenue padOThI CUIIBI TPEHHS MIPH PABHOMEPHOM

ABMOKCHUM TEJjla IIO l"OpI/I3OHTaJ'II)HOI71 IMOBEPXHOCTH.

HccnegoBanue yCJ'IOBI/Iﬁ PaBHOBCCHUA pbryara.




8 KUIACC

Kox
pa3iena

WN3mepenne KIIJ[ HakimonHol mniockoctu. M3ydenue

3aKOHa COXpaHCHUA MEXaHHYeCKOM OHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
4eJloBeKa
TexHuueckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
511 HETIOJBYKHBIN OJIOKW, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUA
3j1eMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3Mmepbl
' MoJieKyJ.  OmbIThl,  HOATBEP)KJAIOIIME  OCHOBHBIE
MIOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TeOpUH
Mogenu  TBEPAOro, IJKUAKOIO M ra3000pa3HOro
6.2 cocTosiHUMM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEeopuun
6.4 CMaunBaHuE U KalWISPHBIE SBJICHUS
6.5 TemoBoe pacupeHne U cKaTHe
6.6 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTbIO
' TEIUJIOBOTO JIBHKEHUS YaCTHULL
6.7 Buytpennss sueprus. CriocoObl H3MEHEHUs! BHYTpEHHEH
' SHEPrUu: TeIionepeaada U CoBepIIeHne padoThl
6.8 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIIHS,
' U3Iy4yeHue
KonanuectBo  TemioTel.  YaenpHas — TEIIIOEMKOCTh
6.9
BelIecTBa




TernmooOMeH W TeEIUIOBOE paBHOBECHE. Y paBHEHHE

6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemioTa MiaaBiIeHUs
[MapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEpPATypbl KUIEHUS OT aTMOC(EpPHOTO
JaBJICHUSA
6.13 BnaxxnocTh Bo3myxa
6.14 OHeprus TomMBa. Y ieibHasl TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble ABUTATENd U 3aluTa
OKpY>KaroIlEen cpeibl
3aKOH COXpaHEHHUsI U MPEBPAIIECHUS SHEPTHH B TEIJIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
OnbITHI o 00HaPYKCHHUIO JIeHCTBUS CuI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOMN
COJIU WJIU caxapa.
OMnbITHI IO HAOIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIl.
Omnpenenenue gaBleHUs BO3ayXa B OayUIOHE MITIPHIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIABJICHUS

BO3/IyXa OT €ro 00béMa 1 HarpeBaHus U OXJIAXKICHHS.
IIpoBepka rumnoTe3pl JHMHEWHOW 3aBUCUMOCTH JIJIMHBI
CTONOMKA KHUIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEeMIIEPATYpPBI.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPTUM Teja B
pe3ysbTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.
HccnenoBanue siBIeHUs TEMJI000MEHA MPU CMEITUBAHUU
XOJIOJTHOW U rOpsiYe BOJBI.

OnpeneneHI/Ie KOJIMYCCTBA  TCIIOTHI, IIOJTYYCHHOI'O




BOJZIOW TMPHU TEIIOOOMEHE C HArpeThiM METAUTHYECKUM
AJTAHIPOM.

OmnpeneneHne yaeIbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue npoiecca uCapeHusl.

OnpeneneHre OTHOCUTENILHON BIAXXHOCTH BO3IyXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIaBJICHUS JIbJA.

6.18

dusnueckue SBICHHS B NPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHUE W KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTaJUIBI B Tipupoje, usnydenue ColHIa, 3aMep3aHue
BOJ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuyeckue  ycTpoOMCTBA:  KalWJUIAPBL, MPUMEPHI
WCIIOIb30BaHUS KPUCTALIOB, >KUJIKOCTHBIH TEPMOMETD,
JATYNK TEMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOWHA,

ABUT'aTCJIb BHYTPCHHCTO CrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poja 3JEKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)
OnexTpuueckoe nose. Hanpssk€HHOCTh 3JEKTPUUYECKOTO

7.3 nons. lIpyHIUD cyneprno3unuu AIEKTPUYECKUX TOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. [lpoBonHukM 1
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS ANEKTPUUYECKOTO 3apsiaa

- ONEeKTpUYEeCKUd  TOK.  YCJIOBHA  CYLIECTBOBaHMS

' ANEKTPUYECKOT0 TOKa. VICTOYHMKH TOCTOSTHHOTO TOKa
27 JeiicTBus ANEKTPUYECKOTO TOKa (TemoBoe,

XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B




KHUIAKOCTAX U Ira3dax

Onexrpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HaIpsHKEHUe

ConpotuieHue MPOBOJIHUKA. VnenabpHOE
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 ydacTka 1enu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCIUHEHUE
7.11

MPOBOJTHUKOB

Pabora u MOIIHOCTH JJEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

3 DNEeKTPUYECKHE ILEeNH U TMOTPEOUTENN IICKTPUUECKOM

7.1

sHepruu B ObITy. KopoTkoe 3amMblkaHue

IlocTtossnable MarHuthel. B3amMonelcTBUE HOCTOSHHBIX
7.14

MarduToB

MargutHoe 1ose. Mar"uTHoe Iole 3eMIIM U €ro
7.15

3HAYEHNE U KU3HU Ha 3eMile

6 OmnpiT Dpcrena. MarHuTHOE 1MOJIE SIEKTPUUECKOTO TOKA.

7.1

[IpuMeHeHue >JeKTPOMArHUTOB B TEXHUKE

JleficTBUe MarHMUTHOTO TOJII HA MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCHopTe

OneiTel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN
7.18

nHaykiuu. [Ipasumno Jlenna

DNeKTpOTeHepaTop. Cnioco0mI MOJTYYCHUS
7.19 BJIEKTPUYECKON SHEPIumu. DNeKTPOCTaHITUN Ha

BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
7.20 Y TIPU CONPUKOCHOBEHMH.

UccnenoBanue nACMCTBHS DJIEKTPUYECKOrO IO  Ha

IMPOBOAHHKHU U JUDJICKTPUKH.



COopka u mnpoBepka palbOTHI BJICKTPUUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJinpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaIPSKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILIErO 4epes
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAINPSLKCHUS
Ha Pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
JJIEKTPUYECKOTO COINPOTUBJICHUS IIPOBOJHUKA OT €r0
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYCHHs U MaTepHaa.
IIpoBepka 1mpaBwia CJHOXCHMS HANpsDKEHUM  NpU
IIOCJIEIOBATEIIBHOM ~ COCAMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuia s CHIIBI TOKA IIPU MApaLICIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
NEKTPUYECKOTO TOKA, HIYLIET0 4Yepe3 PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIICIIIEMON Ha pesucrtope. MccnenoBannue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO 4YEpPe3 JaMIIOUKYy, OT HANpPSKCHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHuTHOTO MOJIsl TOCTOSIHHBIX MarHUTOB MU
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. I3ydenue

JIECTBUSL MarHUTHOTO MOJS Ha INPOBOAHUK C TOKOM.

KonctpynpoBanue u HU3y4YCHHUE paboTsI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITEI o

HUCCICIOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIUU:
HCCIIeNOBaHUE M3MEHEHHH 3Ha4YeHUsI u HaIlpaBJICHUA

WHAYKIOUMOHHOI'O TOKa




7.21

dusnueckue SBICHUS B MPUPOJE: DIECKTPUUECKHE
SBJIEHU B  arMmocdepe, OBJICKTPUUECTBO  KUBBIX
OpraHU3MOB, MarHWTHOE Moje 3emiiu, JApeld MmooCcoB,
pOJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHudeckue yCTpPOMCTBA: JJIEKTPOCKOIN, aMIIEpPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IICKTPUUYECKON SHEPIuM,
JIEKTPOOCBETUTENIbHBIE  NPUOOPBI,  HAarpeBaTelIbHbIC
AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIaTEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenra IIpoBepsieMble 371EMEHTHI COJIEPIKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexanuueckoe JABM)KEHHE. MarepuanbHas TOUKA.
' Cucrema orcuéra

8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NMPAMONTMHEHHOE IBHKEHHE
HepaBHoMepHoe mnpsimoninHeliHOe nBHkeHue. CpenHss

8.4 U MIHOBEHHas CKOpPOCTh Tejla INpH HEpPaBHOMEPHOM
TIBYKEHUH

8 8.5 Yckopenue. PaBHOyCKOpEHHOE NPAMOJIMHENHOE
' JIBIDKEHUE

8.6 Co0Ooauoe nanenne. OnbITe! [anunes
PaBHOMepHOE nBHXKEHME IO OKpykHOcTU. [lepnon u

8.7 yacrtoTta oOpamieHus. JIuHeliHas M yrioBas CKOPOCTH.
LlenTpOocTpeMuTENIEHOE YCKOPEHNE

8.8 [lepsriii 3akoH HeloToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akon HeroTona




8.11

[IpuHIUI cynepno3unuu Cui

8.12 Cuiia ynpyrocrtu. 3akoH ['yka
813 Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUjla TPEHUS
' MOKOs, APYTHe BUABI TPEHUS
814 Cwia TsKECTH W 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnue cBOOOAHOTO MaACHHUS
515 JBuwxenne  muaHer  Bokpyr  Cosnua.  Ilepsas
' KOCMHUECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku
PaBHOBecue MarepuaibHON TOUKH. AOGCOIIOTHO TBEPIOE
8.16
TEJI0
8.17 PaBHOBecue TBEpPIOro Tela € 3aKPEIUIEHHON OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsoxecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmyisce cumsl
8.19 3aK0H COXpaHCHHS UMITYJIbCa
8.20 PeaktuBHOE NBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
892 PaGora cun TsxectH, ymnpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
893 [loTrenumnaneHass d3Heprus Tejna, MOJHATOrO  HaA
' MTOBEPXHOCTBHIO 3eMIIH
8.24 [ToTeHunanpHas 3HEPTUs CKATON IPY>KUHBI
Kunernueckass »Heprus. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHUST MEXaHMUECKOW YHEPTHU
[IpakTuyeckue paboOTHI:
OrmpezeneHne CpeHe CKOPOCTH CKOJBXKEHUs Opycka
WU JBWKEHUS IIapUKa [0 HAKJIOHHOM IJIOCKOCTH.
OnpeneneHre yCKOpeHUs! Tejla MpH PaBHOYCKOPEHHOM
8 97 JBUKEHHUHM 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BpEMEHH IpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka THUIMOTE3bl: €CIM NPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOW CKOPOCTH IIYTH OTHOCSATCS

Kak pian HEUYETHBIX Yuceil, TO COOTBETCTBYIOIIIHEC



8.28

8.29

MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBaHue 3aBUCMOCTH CHUJIbI TPEHUS CKOJIbKEHUS
OT CHJIBl HOpMaJbHOro JasieHus. OrmpeneseHue
KodpduuueHTa TpeHus ckKoabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUS TPU PABHOMEPHOM JIBUXKEHMU Tejla IO
rOpU3OHTaIbHONW ToBepXHOCTH. Ormpenenenue padboTHI
CWJIBl  YOpyrocTu  Ipu  HoabéMe  Ipy3a C
UCIIOJIb30BAHUEM  HENOABM)KHOIO M IOJIBUYKHOTO

0J10KOB

dusnyecKue SABJICHUS B MPUPOC: NPUIUBLI U OTIHBBI,
neukeHre TutaHeT COJMHEYHOW CHUCTEMBI, PEaKTHBHOE
JIBHKCHHE KUBBIX OPIraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIINAOMCETP, JaTYUKHU

IIOJIOYKEHUSI, PACCTOSIHUSA U YCKOPEHUs, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHXXCHUC. OcHOBHEBIE XapaKTCPUCTHKH

o1 KOJIeOaHUM: TIepPHO/I, 4aCTOTa, aMIUTUTY/a
9.2 Maremarnueckuit u NIPYKUHHBIN MAasITHUKU.
' [IpeBparenue sHepruu npu KojaedaTeTbHOM ABHKEHUN
0.3 3aryxaromue KoneOaHusi. BbIHYXIEHHbIE KOIEOaHMS.
' Pe3onaHc
Mexannyeckue BoJgHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
0.4 [IpogoneHble M TOMEepevHble BONHBI. JIJIMHA BOJHBI H
' CKOpPOCTh €€ pacnpoCTpaHeHUs. MeXaHUYEeCKHUE BOJIHBI
B TBEPJOM Telle, CEHCMUUYECKHUE BOJIHBI
9.5 3ByK. ']poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yapTpa3zByk
[IpakTuueckue padbOTHI:
OnpeneneHnne 4YacTOTHl W Tepuojia  KoleOaHMi
MaTeMaTU4eCKOro MasiTHUKA.
9.7 OnpeneneHnne 4YacTOTHl U Tepuojaa  KoleOaHMi

IIPYXUHHOI'O MasiTHUKA
I/ICCJ'IC,I[OBaHI/IC 3aBUCUMOCTH  TICpHUOJa KoJIeOaHMI

IMOABCIICHHOIO K HUTH TIpy3a OT [JJIHWHbBI HUTH.



10

11

HccnenoBanne 3aBUCUMOCTH — TepHoja  KojieOaHuit
IPY)KUHHOTO MasATHUKAa OT Maccel rpy3a. IIpoBepka
HE3aBUCHMOCTH nepuosa Kose0aHui rpys3a,
MOJIBEIIEHHOIO0 K HHUTH, OT MAacchl Ipy3a U KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs
dusznuecKue SBICHUS B MPUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI,
IyHaMH, 9XO0
9.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIOJIB30BAaHUE
' yIbTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJNEeKTPOMarHUTHOE I0Jie. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa csera. CKOpocTb cBera.
' BonHoBEbIE cBOlICTBA CBETa
[IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOICTB  SJEKTPOMArHUTHBIX BOIH C
MTOMOIIBI0 MOOHUITBHOTO TenedoHa
Ousnueckue SBIEHUS B TPHUPOJE: OHOIOTHYECKOE
10.5 JeiicTBHE BUJUMOTO, yABTPauOIETOBOIO u
PEHTI€HOBCKOI'O N3JIy4eHUI
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBast mozens cBera. McTouHMKHM cBETa
11.2 [IpsimonnHENHOE pacIpOCTpaHEHHUE CBETA
113 Otpaxenue cBera. [Inockoe 3epkano. 3akKOH OTpaKeHUS
. cBeTa
114 [Ipenomnenne cBera. 3aKOH MPEJIOMJICHHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
115 JIunza. Xop mydyel B JINH3E
116 Onrtuyeckast cuctema Qoroarnmnapara, MHUKpOCKONa M
' TEJIECKOTIa




I'maz kak onrudeckas cucrema. biau3opykocts H

11.7
JaJIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B cektp. OnbiTel HploTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus ceTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCUMOCTH  yrjia  OTPaKCHHUS
CBETOBOT'O JTy4a OT YIJIa MaJCHHS.
N3ydyenune xapakTepuCTHUK H300paxKeHHs MpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanne  3aBUCHUMOCTH — yIjla  MPEJIOMIICHHUS
CBETOBOT'O JTIy4a OT yIJja IMaJIcHUs Ha TPAHUIIC «BO3IYX —
11.9 CTEKJIO».
[Monyyenne wu300paXeHUH C MOMOILNBIO COOHMparomieit
JTUH3BI.
Onpenenenre (OKYCHOTO PACCTOSHHUSI W ONTHYCCKOU
CHJIBI COOMpAIOIIEH TNH3HI.
OMNBITHI 1O PA3JIOKEHHUIO OEJIOTO CBETA B CIICKT.
OneITl MO BOCHPHSATHIO LBETA MPEIMETOB MPHU UX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PUIIBTPHI
dusndeckue sBICHUS B npupoje: 3atMerus CoyHIa u
11.10 JIyHbl, 11BeTa Tel, ONTHYECKHE SBJICHHS B aTMocdepe
(uBeT HEOa, pedpakius, paayra, MUPax)
111 TexHuueckue yCTpOICTBA: OUKH, MIEPUCKOIIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBGBGIE ABJIEHUA
191 Onwitel Pezepdopna u mmaHerapHass MoOJENb aTroMa.
' Mogens aroma bopa
129 Hcnyckanne M TOTJOIICHHE CBETa aTOMOM. KBaHTEHI
1 ' JInnenyaThle CIIEKTPHI
12.3 PanuoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
194 Crtpoenue aromHoro sapa. HykinoHHas Mopens
' aTOMHOTO siapa. M30Tomnsl
s PamnoakTuBHBIe NpeBpameHus. [lepwosa momypacmana

ATOMHBIX AACP




SAnepHble peakunu. 3aKOHBI COXPAaHEHUS 3apsAJ0BOrO U

12.6
MaccOBOIO YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u genexus saep. ICTOUHUKYA SHEPTHH
' ConHua u 38€311
12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' W3JIy4eHUH Ha KUBbIE OPraHU3MBbI
[IpakTuueckue padbOTHI:
HaGntonenne CIUIOMIHBIX W JHMHEWYAThIX CIEKTPOB
12.10 U3ITy4eHUsI.
HccnenoBanne TPEeKOB: M3MEPEHHE YHEPTUM YaCTHIIBI
0 TOPMO3HOMY TyTH (110 poTorpadusm).
W3mepenune paanoakTHBHOTO (poHA
Odusnyeckue SBICHUS B TNPUPOJIE: E€CTECTBEHHBIM
paMOaKTUBHBIN ¢ox, KOCMHYECKHE Ty4H,
12.11 pPaAMOaKTUBHOE U3JIY4YCHHE TMPUPOAHBIX MHHEPAJIOB,
JEUCTBHE PAJUOAKTUBHBIX MW3JIIyYEHUH HA OpraHu3M
YeloBeKa
1912 Texuuueckue yCTpoOiicTBA: CHEKTPOCKOII,

VHJIMBUIYAJIbHBIA TO3UMETP, KaMepa Buinbscona



7. IPOBEPAEMBIE HA OI'3 10 ®U3UKE TPEFOBAHUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomell poaud (U3MKU B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJIE), O JBIKCHHHM Kak
crocobe CyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHNX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3NUYECKUX SBIICHUN
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TOHSATUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PU3UKHU W UCIOJB30BaHUE UX JUIsI pelIeHHs] Y4eOHBIX 3ajady;
YMEHUE XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MUECKHUE SIBICHUS U

MMpONLECChI, UCIIOJIb3Ys Q)YHZ[aMeHTaJ'IBHBIe " OMIIMPHUYCCKUC 3aKOHBI

YMeHNe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

MCTIONB3Ys (PU3UUECKUE BETUIHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
coOIOIeHHsT MPaBWJI O€30MacCHOTO TpyAa: HaOMIoJeHUE (HU3HMIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY



U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIUH, BBIYUCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBE/ICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh HAKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myecKkux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIeJb aTOMHOIO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST (PU3UUECKUX MTPOIIECCOB

YMmeHne oOBACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3y4EHHbIE CBOIMCTBA (PU3NUYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMeHnue pemath pacué€rHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCMONB3ys 3aKOHbl U (OpMYyJbl, CBsS3bIBAIONIINE  (PU3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HEoO0XouMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMmenune XapaKTCPU30BaTb  IMPHUHIMIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YyA 3HAHHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHojib30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUI (HU3UKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneIT TIOHWCKa, TPeoOpa3oBaHUs U MPEACTaBICHUS HH(DOpMAIMH
(bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHBATH JIOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB, yYMEHHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JUTEpaTypy
(UBUYECKOTO COJEpKaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpChl CETH
WutepHner; BrnageHue 0a30BBIMM  HaBBIKAMU  I[peoOpa3zoBaHUs
uHpopMalMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHUE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB



8. MIEPEYEHb 3JIEMEHTOB COAEPKAHUS, IPOBEPSAEMBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 MEXAHWYECKUE SABJIEHUA
11 MexaHnyeckoe  JBHJKCHHE. MarepuanpHas ~ TOYKA. Cucrema  orcuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEepHOE M HepaBHOMepHOe nBHKeHue. CpenHsas ckopocts. Dopmyna st
1.2 BBIYHCIICHUS CpeaHEel ckopocTu: V = S/t
PaBHOMepHOE mpsiIMONIMHEITHOE [BH)KEHHE. 3aBUCHMOCTb KOOpPAMHATHI Tejla OT
BPEMEHH B CIy4ac pABHOMEPHOT'O NPSIMOJIMHEWHOIO IBHYKEHUS:
13 () =x,+vt
I'paguky  3aBUCUMOCTH OT BpPEMEHM /s MPOEKLUUU CKOPOCTH, IPOEKLUHU
HepeMEeNIeHUs], TyTH, KOOPJAUHATHI IPU PABHOMEPHOM IPSIMOJIMHENHOM JABHIKEHUU
3aBUCHUMOCTh KOOpDAMHATHI Tejla OT BPEMEHU B CIydyae pPABHOYCKOPEHHOIO
IPSIMOJIMHEMHOTO JBUKCHHUS:
3
Self) =vg, =i+ * %
@opMybl 1715 IPOEKIUH EPEMELIEHUS], TPOEKLUU CKOPOCTU U NMPOEKIUH YCKOPEHUS
IIPY PaBHOYCKOPEHHOM INPSMOJINHENHOM JIBUKCHUM:
2
1.4 .sx(a‘)=vc,x-a‘+ax-3.
U_\'(f) =Up, T4, L,
a (f)=canst,
le: - l"}1:1': :2{"15.1
['paduky 3aBUCUMOCTH OT BPEMEHHU Ul MPOEKIUU YCKOPEHUs, MPOEKIUU CKOPOCTH,
IPOEKIIMK TEepeMelIeHNs, KOOPAWHAThl NpPHU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBUKECHUU
CBobonnoe mnanenue. dopMysbl, ONHCHIBaIOIIME CBOOOAHOE NaJeHUE Tela II0
15 BEPTUKAIM (JIBU)KEHUE Tela BHU3 WJIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOEKIIMU YCKOPEHHUS, TPOEKIIUN CKOPOCTH U
KOOpJMHATHI MPU CBOOOAHOM Ma/IeHUH TeJla 0 BEPTHKAIH
CKopoCTh paBHOMEPHOTO JBUKEHMS TeJa 110 OKpyXHOCTH. HarnpaBienue ckopocTi.
1.6 @®opmyna Uil BBIUMCIEHHMS] CKOPOCTH 4Yepe3 paguyCc OKPYKHOCTH U TEpHOJ

oOpareHus:




LlenTpocTpeMuTenbHOE YCKOpEHHUE. Hanpasnenue HEHTPOCTPEMUTEILHOTO

yckopeHus. @opmyiia sl BBIYUCICHHS YCKOPEHUSA:

Macca. IInoTHOCTE BellecTBa. CDopMyJIa JJIA BBIYUCICHUSA ITIJIOTHOCTH .

_m

17 P77

1.8 Cwita — BektopHas ¢uzudeckas BennuuHa. CI0KeHHe CHJT

1.9 SIBnenue nnepuuu. Ilepsoiit 3akon HproToHa
Bropoii 3akon HeroToHa:

1.10 F=m-d
CoHarnpaBieHHOCTh BEKTOPa YCKOPEHHUS TeJla U BEKTOpa CHJIbI, ICUCTBYIOIICH Ha TEJO
B3anmopeinicteue Ten. Tperuit 3akod HeroTrona:

1.11 F 21— _FI—Q
TpeHue Nokosd W TpPEeHHE CKOJbKeHUsA. DopMmyna [ BBIYMCIEHUS MOIYJIS CHJIIbI
TPEHHUS CKOJIbKECHHUS:

1.12 Fl'p =u-N
Hedopmarus Tena. Yopyrue u Heynpyrue aedopmanun. 3aKkoH ynpyroi nedopmauu
(3akoH I'yka):

1.13 F=k-Al




1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My -1,
F=G —L1 2
R
Cuna TsxecTH. Y CKOpeHHe CBOOOIHOTO MaJeHuUsI.
dopmyiia A5 BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M IoBepXHOCTH 3eMiu: F = mg.
JBuxenue nmnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u

MEpErpy3Ku
Nmmynbe Tena — BeKTopHast Gu3MUYecKas BeTHINHA.
=m0

Nmnynec cucremsl tein. M3menenue umnyibsca. IMmynbsce cuisl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA [l 3aMKHYTOM CUCTEMBI TEN:
Dp=nyUy +im, U, =const

PeaxkTtuBHOE NBUKEHUE

1.17

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=Fsooso

Mexanudeckasi MOIITHOCTb:

n=2
r

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUsl. CDOpMyJ'Ia JUISL BEIYMCIICHHUSI KHHETHYECKOM

SHEpPruu:

H!Uz
By

Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTCHIMAIBHON
SHEPIUHU Tella, IOJIHATOrO

Haj 3eMIEi:

E,=mgh

1.19

MexaHnueckast SJHeprusi:
E=FE.+E p

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyna s 3aKOHA COXPaHEHUs
MEXaHMYECKOM 3HEepruu B OTCyTCTBUE cuil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPI'UU IIPU HAJITMYUU CHIIBI TPCHUS.




1.20

1.21

ITpocTeie MEXaHU3MBI. «30J0TOE MPABHUII0» MEXAHUKH.
Peruar. Moment cuiel: M - FI.

VYciioBue paBHOBECHS pbluara:
M +M, +..=0
[ToaBuxHBIN 1 HeTTOABWKHBIN O6510Kku. KITJ] mpocThIx MEeXaHU3MOB,

n= Anonesmas

AS&I‘I:E‘IEEE&H

[laBiienue TBEpIOTO TENA.
®opmyna ajsl BBIYUCICHUS JaBJICHHs TBEPAOTO Tea:

_E
p_S'

JaBnenue raza. ATMmocepHoe aBJICHHE.

FI/I,I[pOCTaTI/ILIeCKOG HAABJICHUC BHYTPU KUIKOCTH.

CDopMyJIa AJI1 BBIYHUCJIICHUA JABJICHUS BHYTPH KU AKOCTH!

p=pgh+p_,

1.22

1.23

3akon [lackans. ['mapaBaudeckuii npecc

3akoH Apxumena. opmyina s onpeneneHns BhITAIKUBAIOIIECH CHIIbI, JEHCTBYIOLIEH

Ha T€JI10, HOFPY)KéHHOC B XKUIKOCTHb UJIN I'a3:
F Apm. = ng

Ycnopue nnaBanus Teia. [lnmaBanue CYI0B 1 BO3AYXOILIIABAHUEC

1.24

Mexannueckue KojebaHus. AMIUTMTYAA, TEpUOJ U YacToTa koseOanuil. dopmyna,

CBA3bIBAIOIIAA YaCTOTY U ICPUOJ KoJIeOaHMiA:

1.25

1.26

1.27

1.28

Marematnueckuii W NpPYKUHHBIM ~ MasATHUKM. lIpeBpamienne 5sHeprum Ipu

KoJIe0aTeIbHOM JABHKCHHUU
33.TYX8.I-OH_II/IC KoJIeOaHMsI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

MexaHU4eCKHe BOJIHEI. HpOI[OJ'ILHLIC U TIONICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. FPOMKOCTB " BBICOTA 3BYKa. OTpa)KCHI/IC 3BYKOBOﬁ BOJIHBI Ha I'paHUIC ABYX

cpen. H(pa3Byk U yInbTpa3ByK




1.29

1.30

Ilpakxmuueckue pabomul

N3mepenne cpeaHed IUIOTHOCTA BEUIECTBA; ApPXUMEIOBOM CHIIBI;, KECTKOCTH
OPYKUHBL, KOX(PHUIMEHTa TPEHHUS CKOJBXEHHS; pabOThl CHUJIBI TPEHUS, CHIIBI
YIPYrOCTH; CpEeJHEH CKOPOCTH JBW)KEHHsS Opycka IO HAKIOHHOM IUIOCKOCTH;
YCKOpeHHUs1 Opycka MpH JBHKEHUU MO HAKJIOHHOW IUIOCKOCTH; YacTOTHI W MEpUOJA
KoneOaHWi  MaTeMaTHYeCKOTO MasTHHKA, YacTOThl W TIepuoja  KojeOaHWi
NPY)KUHHOTO MAasiTHUKA; MOMEHTA CHWJIbI, ACUCTBYIOIIETO Ha pblYar; pabOThl CHIIBI
YIPYrOCTH TpPU MOIBEME Tpy3a C MOMOIIBIO HETOABMIKHOTO OJI0Ka; pabOTHI CHIIBI
YIPYTOCTH MPH MOABEME TPy3a € TOMOIIBIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOH YacTh
TeJa M OT IUIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOUICH CHJIIBI OT MAacChl
TEeNa; CHJBl TPEHHUS CKOJBXKEHUS OT CHJIBI HOPMaJbHOTO MJaBICHUS U OT poAa
MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B PYKUHE, OT CTENEHH AehopMaIiu
NPYXHHBI, YCKOpPEHHsI OpycKa OT yrijla HakJOHa HampaBISIOUIEH; Teproja (4acTOThl)
KOJICOAHWH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIEpHOAa KOJICOAHUH MPYKHUHHOTO
MasTHUKA OT MAacChl Tpy3a M KECTKOCTU MHPYKUHBI, MCCIEAOBAaHUE HE3aBUCHMOCTH
nepuosia KojeOaHWil HHUTSHOTO MAasTHHKA OT Macchl Tpy3a. llpoBepka ycmoBus

PaBHOBCCH:A pbliara

Qusuueckue A61eHUA 6 npupode. TIPUMEPHI IBIXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B
JKUBOM M HEXUBOU IpUpoJie, NEHCTBUE CUIIBI TPEHUSI B IPUPOJE U TEXHUKE, IPUIIUBbI
U OTIUBBI, JBUKEHHE IIaHET COJHEYHON CHCTEMBI, PEAKTUBHOE JIBUJKEHUE >KMBBIX
OpPraHWU3MOB, PbIYard B TEJIe YEIOBEKA, BIUSHUE aTMOC(HEPHOTO NaBICHHS HA KUBOK
OpraHu3M, IUIaBaHHE pbIO, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE,

CECMUYECKHUE BOJHBI, I[yHAMH, DXO

1.31

2.1

Texnuyeckue ycmpoucmea: CHUIAOMETP, MAATYUKU TIOJOXKEHUS, pAaCCTOSHUSA W
YCKOpEHUs, JAWHAMOMETpP, MOAIUMIHHUKK, PpaKeTbl, pblyar, IOABWXXHBIA U
HENOJIBWKHBIA OJIOKM, HAKJIOHHAsl IUIOCKOCTb, IPOCThIE MEXaHHU3MBI B OBITY,
cooOmiaromuecst Cocybl, YCTPOHCTBO BOJOMNPOBOJA, THAPABINYECKUH Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPUIHEBOM HAcCOC, AapeoMeTp, 3XOJoT,
UCIIOJIb30BaHUE YIIBTPa3BYKa B ObITY M TEXHUKE

TEITJIOBBIE ABJIEHUA

OcCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH CTPOECHMS BEIECTBa.
Mogenn  TBEPAOrO, JKUIAKOTO U Ta3000pa3HOrO  COCTOSHUM  BEIECTBA.

Kpucranmmaeckue u amopdabie Tena

2.2

2.3

JBmxenue yactui] BemecTBa. CBA3b CKOPOCTH JABWKEHHSI YACTHUI[ C TEMIIEPATYPOIl.

BpoynoBckoe nBuxenue, tuppysus

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA




2.4

TemoBoe pacimipCHuC U C:KaTuc

2.5

TennoBoe paBHOBecHE

2.6

2.7

2.8

2.9

Buyrpennss sueprus. Pabora u teronepenaya kak criocoobl U3BMEHEHUS BHYTPEHHEN

SHEPrUuu
Bune! Teronepenaun: TeMIONPOBOJHOCTb, KOHBEKLINSA, U3TyUCHHE

HanGBaHI/IC H OXJIAXKJACHUC TCII. KommuecTBO TEIIOTHI. y,I[eJ'IBHaf[ TEMIOEMKOCTD:

O=cm(t,—1)

3aKOH COXpPaHEHUs SHEPIUU B TEILUIOBBIX IIPOLECCAX. Y PABHEHUE TEIUIOBOrO OanaHca:

O +0,+..=0

2.10

2.11

2.12

Hcnapenne u xoHaeHcanus. M3MeHeHre BHYTPEHHEN YHEPTUU B IIPOLIECCE UCIIAPEHUS

U KoHaeHcauu. Kumenue xuakocTu. Y IenbHas TerioTa napooopasosanus: L = Q/m

Bnaxxnocts BO3yXa

IInaBnenue u KpucTauin3anu. HN3meHeHue BHYTpeHHCﬁ OHCPIruu IIpu IUIaBJICHHH U

KpucTallin3allvu. YV aenpHas TEMIOTA MJIABICHMS

2.13

2.14

2.15

BHyTpeHHss dHeprus cropaHus TOILIMBA. Y AENIbHAS TEIUIOTa CTOPAHMS TOIUIMBA: (| =

Q/m

[Tpuniuns! paboTs! TemnoBbix apurarenei. KITJI teruioBoro asuratens

Ipaxmuuyeckue pabomul

H3mepenne yaenbHOM TEMIOEMKOCTH METAUIMYECKOrO IMWIMHAPA; KOJIMYECTBA
TEIUIOTHI, TTONYYEHHOTO BOJOW KOMHATHOW TemrmepaTypbl (PUKCHPOBAHHOW MAaccChl, B
KOTOPYIO OIYUIEH HArpeThlid LMJIMHAP; KOJIUYECTBA TEMJIOTHI, OTJAHHOTO HArpeThiM
LWIMHAPOM, TIOCJIE ONIYCKAHUS €r0 B BOAY KOMHATHOW TEMIIEPATYPBI; OTHOCUTEIHHON
BJI&KHOCTH BO3/yXa; YACIbHOM TEIUIOTHI IJIABICHHUS Jibaa. MccmenoBanne n3MEHEHUS
TEMIEPAaTypbl BOABI TPH PA3IWYHBIX YCIOBHSX; SBJICHHUS TEIJIOOOMEHa MpH

CMEIIMBAaHUH XOJIOJHOM U ropsiuel BOJBI; MPOLECCa UCTIAPEHUS

2.16

2.17

Duszuveckue s61eHUs 8 l’lpl/lpan.' IMMOBEPXHOCTHOC HATAKCHNE U KAITUJIJIAPHBIC ABJICHHUA
B NpUPOLAC, KPUCTAJIBI B IPUPOAC, H3ITYUCHUC COJ'IHI_Ia, 3aMCP3aHUC BOI[OéMOB,

MOPCKHUC 6pI/I3}>I; O6pa30BaHI/IC POCHI, TYMaHa, UHEA, CHECTa

Texnuueckue ycmpoﬁcm&l: KalmJUIAPbL, MOPUMEPbI HUCIOJIB30BaHUA KPUCTAJIOB,
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JKUJKOCTHBIM TEPMOMETP, AATUUK TEMIIEPATYPbl, TEPMOC, CUCTEMA OTOILICHUS JOMOB,

TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTATEh BHYTPEHHETO CTOPaHUs

3 OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 Onektpu3anus Tel. J[Ba BUaa 3MeKTPUUECKUX 3apsI0B

3.2 B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia

34 Onektpuueckoe mone. Hanpsok€HHOCTh  snekTpuueckoro  moss.  [IpuHiun
CYNEPIIO3UINH JICKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)

35 Hocurenn osnextpuueckux 3apsioB. JlelicTBUE  DIEKTPUYECKOro  MMOJsA  Ha
aJIeKTprudecKue 3apsbl. [[pOBOTHUKN U TUANIEKTPUKH
[TocTostnublil snexkTpudeckuit Tok. JleiicTBus anekTpuueckoro Toka. Cuiaa Toka.
Hanpsoxenue.

3.6 I =g/t ,U=A/q
DNEKTPUUECKOE COMPOTUBIICHHE. Y AENbHOE SJIEKTPUUECKOE COIPOTHUBIICHHE:

3.7 R=pl/S

38 3akon Oma s yuactka snektpuueckoi memu:l = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
I,=I,: U=U,+U,: R=R +R,

39 [TapannensHOE coelMHEHNE MPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U:I=1+1,; Rzi.

2 2 P

CMmeniaHHbIe COeTUHEHUS TIPOBOIHUKOB
PaGora u mourHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3axoH JIxoyns — Jlenua:

3.11 O=I"-R-t

3.1 OnbIT Opcreaa. MarHuTHOE NOJI€ MPSIMOTO MPOBOJAHUKA C TOKOM. JIMHUM MarHUTHOMN
WHIYKIIAH

3.13 MarauTHoe 1oJje MOCTOSHHOTO MarHuTa. B3auMoieficTBHE MOCTOSITHHBIX MarHUTOB

3.14 JleiicTBrE MarHUTHOTO MOJIS1 HA POBOJIHUK C TOKOM
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3.15

Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna

Ilpakxmuueckue pabomul

H3mepeHne >MeKTpUUecKOro COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUECKOTO
TOKa; pabOTHI 3JIEKTPUUECKOI0 TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOILIETO B MPOBOJHUKE (PE3UCTOPHI,

naMnqua), OT HAIIPAXKCHUSA HAa KOHIAX NPOBOJHHKA; 3aBUCUMOCTH COIIPOTUBJIICHUA OT

310 JUIMHBI ~ TPOBOJHUKA, IUIOMIAIM €ro IOMNEpPeYyHOro CEYeHUs M  YAEIbHOTO
COIIPOTHUBIICHUSI.
[IpoBepka mpaBuia Mg SJIEKTPUYECKOTO HANPSHKEHHUS] TPU  MOCIEI0BATEIbHOM
COCMHEHUU TPOBOJAHMKOB; TpaBWIa Ui CHJIBI 3JEKTPUYECKOTO TOKA TpH
napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)
Qusuueckue A6leHUs 6 nNpupoode: DIEKTPUUECKHE SIBICHUA B aTmocdepe,
3.17 JIEKTPUICCTBO KUBBIX OPTAaHM3MOB, MATHUTHOE IOJIe 3eMIH, Apei( MOIF0COB, POIh
MarHUTHOTO TOJIS 17151 )KU3HH Ha 3eMJie, MOJSIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOII, aMIIEpMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 DIIEKTPUYECKOW DHEPTUH, JJIEKTPOOCBETUTENILHBIE TPUOOPHI, HArpeBaTeIbHbIC
' ANEKTPONpPUOOpHl  (MIPUMEPHI), AIIEKTPUUYECKUE MPEJOXPAHUTEIH, SJICKTPOMArHMT,
AIIEKTPOABHUTaTEINb IIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojnensb cBeta. [IpsMonnHeiiHOe pacpocTpaHeHue CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Tpenomnienue cBeTa. 3aKOH NPEIOMIIEHHS CBETA
3.23 Hucnepcus ceera
324 JIunza. Xox nyueil B muH3e. POKyCHOE paccTOsHUE JIMH3bI. OnTHYecKas cuia JUH3bL:
' D=1F
3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
Ipaxmuueckue pabomul
N3mepenue onTtuueckod cuiabl coOMparomieil JMH3BL, (POKYCHOTO PAacCTOSHUS
cobuparonield JMH3bI (10 CBOMCTBY paBeHCTBA pa3MeEpoB NpeaMeTa U M300pakeHus,
3.26 KOT/Ia MPeIMET PACIIONIOKEH B IBOWHOM (DOKyce), moKazaTess MPEJIOMIICHUS CTEKJIA.
HccnenoBanue cBoicTBa H300pa)KeHUs, MOJYYEHHOTO C IOMOUIbIO CcoOHparomien
JIMH3BI; U3MEHEHHsT (DOKYCHOTO PACCTOSHUS ABYX CJIOXKEHHBIX JIMH3; 3aBHCHMOCTH
yIJ1a IpeJIOMJICHHUs] CBETOBOTO JIyda OT yIJia MaJIeHHs Ha TPaHULE «BO3AYX — CTEKIIO»
3.97 Qusuueckue aerenuss 6 npupode: 3atmenuss ConHua u JIyHbl, IBeTa TeJ, ONTUYECKHE
' sBJICHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea. 0O9KH, TIEPUCKOTL, POTOAIIAPAT, ONTHIECKHE CBETOBOIBI




KBAHTOBLBGIE ABJIEHUA

4.1 PagnoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peaxkiuu anbda-u Oera-pacnana
4.2 OmnsiTel Pesepdopaa no paccesnuto anbha-vactui. [nanerapHas Moens aToma
4.3 CocraB aTomHOrO sigpa. M30ToIs!
4.4 [Iepnon nonypacnaza aTOMHBIX SAEp
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MaCCOBOT'O UUCEN
Qusuueckue s61eHUs 8 npupode. €CTECTBEHHbIM paJiMOaKTUBHbBIN (OH, KOCMUYECKHE
4.6 Jy4H, paliOaKTUBHOE M3JIy4YEHUE NPUPOAHBIX MUHEPATIOB, AEMCTBHE PAIUMOAKTUBHBIX
U3JIy4EeHUH Ha OPraHu3M YelloBeKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHAWBUIYaJIbHBIH JO3MMETpP, Kamepa

Bunbcona, snepHas sHEpreTuka




9. YHEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

Oos3aTesibHbIE YUeOHbIe MaTepHAJIbI JIs1 Y4alerocsi
PaGouas nmporpamma no (u3uKe COCTaBICHA C YYETOM CIEIYIOMMX Y4eOHBIX TOCOOUI:
1. ®usuka: 7 knace /M.M.Ileppikun, A.W. Banos. - M.: IlpocBenienue.
2. ®usuka: 8 knacc /U.M.Ilepeimikun, A.W. UBaHos. - M.: [IpocBenieHue.
3. ®wuzuka: 9 xmacc /M.M.Ileppiukun, E.M.I'yrauk, A.M. HBanoB, M.A.lletpoBa. - M.:
[Ipocsemienue.

MeToanyeckue MaTepuasbl Al YYUTEJIA
1. Mapon A.E., Mapon E.A. ®usuka. {unaktuueckue matepuansl. 7 kinacc. — M.: [Ipocsenienue.
2. Mapon A.E., Mapon E.A. ®usuka. /lunakruueckue matepuansl. 8 kiaacc. — M.: [Ipocsernienue.
3. Mapon A.E., Mapon E.A. ®usuka. [lugaktudeckune Mmatepuansl. 9 kinacc. — M.: [IpocBemienue.
4. Yepuukona O.A., I'manenxoBa C.H., Kynpssuer B.B. ®usuka. 7 kinacc. Metoauueckoe mocooue. -
M.: IIpocseuicHue.
5. Uepnukosa O.A., I'manenkosa C.H., Kynpssues B.B. ®u3uka. 8 kinacc. Metonuyeckoe nocodue. -
M.: IIpocsenienue.
6. Uepnukosa O.A., I'manenkoBa C.H., Kynpssues B.B. ®usuka. 9 kinacc. Meronudyeckoe nocoodue. -
M.: IIpocsenienue.
7. Mapon A.E., Mapon E.A., [To3oiickuii C.B. ®uzuka. COOpHUK BOIIPOCOB M 3aaay. 7 Kiacc. - M.:
IIpocsemenue.
8. Mapon A.E., Mapon E.A., [To3oiickuii C.B. ®uzuka. COOpHUK BOIIPOCOB M 33aay. 8 kiacc. - M.:
IIpocsemenue.
9. Mapon A.E., Mapon E.A., [To3oiickuii C.B. ®uzuka. COopHUK BOIPOCOB U 3aaad. 9 kmacc. - M.:
IIpocsemenue.

Iundgposbie o6pazoBaTeabHbIE pecypchl U pecypcbl ceTu MHTepHeT
bubaunoreka IIOK https:// m.edsoo.ru
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