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1. nanupyempbie pe3ybTaThbl 0CBOEHHS y4eOHOro npeamera «Duzuka»

JIMYHOCTHBIMH pe3y/bTaTaMu o0ydeHus pu3nke B 7-9 Kiaccax sBISIOTCS:

e chOpMHUPOBAHHOCTH MO3HABATEJIbHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH yJaruxcs;

e yYOEKICHHOCTh B BO3MOXHOCTH IIO3HAHUS TIPUPOJABI, B HEOOXOJUMOCTH pa3zyMHOTO
WCTIOJIb30BAHUS JOCTIKCHU HAyKH M TEXHOJIOTHH /IS JalIbHEHIIEro pPa3BUTHS YEIOBEYECKOTO
oOmiecTBa, yBa)XCHHE K TBOpIAM HAyKd M TEXHUKH, OTHOIICHHME K (HU3MKE Kak »JIIEMEHTY
00I11e4eNI0BeYECKON KYIbTYPHI;

®  CaMOCTOSTEIEHOCTh B MPUOOPETCHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHHIA;

® TOTOBHOCTH K BBIOOPY KM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpECaMH H
BO3MO>KHOCTSIMHU;

e MoTuBamus 0Opa30BaTENbHOW  JIGATENIFHOCTH  IIKOJBPHUKOB HAa  OCHOBE  JIMYHOCTHO
OPUEHTHPOBAHHOTO TOAX0/12;

e (opMuUpOBaHHE NEHHOCTHBIX OTHONICHWH IpPYyr K JPYry, YYHTENI0, aBTOpPaM OTKPBITHH H
M300peTeHUH, pe3ybTaTaM 00yJYeHHS.

e MeranpeaMeTHBIMH pe3yJbTaTaMM 00yueHHs pu3nKe B 7-9 Kiaccax SBISIFOTCS:

® OBJIAJICHWE HAaBBIKAMH CAMOCTOSITEIFHOTO TPHOOPETEHUS] HOBBIX 3HAHWHA, OpPraHU3aIllUH
y4eOHOH NesATeIbHOCTH, TTOCTAaHOBKH IIeNIeH, TUTAaHUPOBAHMS, CAMOKOHTPOJISI U OLEHKH PE3yIhTaTOB
CBOCH JIeATEIILHOCTH, YMEHUSIMU TIPE/IBUIETh BO3MOKHBIE Pe3yIbTaThl CBOUX JICHCTBHIA,

® TIOHMMaHWE PA3MYUN MEXIYy HCXOJHBIMH (aKTaMH M THIOTe3aMH IS WX OOBSICHEHUS,
TEOPETHUECKUMH MOJICIISIMA M PEATbHBIMH OOBEKTaMH, OBIJIQJICHHWE YHHBEPCAJIHHBIMU YICOHBIMHU
NEUCTBUSIMU Ha TMpUMepax TUnoTe3 Juid OOBSCHEHMs] M3BECTHBIX (DAKTOB M AKCHEPHUMEHTATbHOU
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKHU TEOPETUUECKUX MOJIENIEH MPOLIECCOB WU SIBJICHMUIA,

e (dopmupoBaHue yMEHHUH BOCHpPUHUMATH, MepepadaThiBaThb U MPEABABIAT, MHQOPMALUIO B
CJIOBECHOM, 00pa3HO#, CMMBOJIMYECKOW (opMax, aHAIM3UPOBATh W IepepadaThiBaTh MOJYy4EHHYIO
nH(OPMALMI0O B COOTBETCTBHUM C TIIOCTaBICHHBIMHM 3a/layaMH, BBIACIATH OCHOBHOE COJEpKaHHE
MIPOYUTAHHOTO TEKCTa, HAXOIUTH B HEM OTBETHI Ha MOCTaBJICHHbIE BOIIPOCHI U U3JIAaraTh €ro;

e [pUOOpEeTEeHHE OIbITa CAMOCTOSTENLHOTO TIOMCKA, aHajliW3a M O0TOOpa HHPOpPMAIMH C
MCIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB M HOBBIX MH(MOPMAIIMOHHBIX TEXHOJIOTHHA IJIS PELICHUS
M03HABATENbHBIX 33/1a4;

® pa3BUTHE MOHOJIOTUYECKON W JUAJIOTMYECKON peuyd, yYMEHHS BbIpaXKaThb CBOM MBICIU H
CIIOCOOHOCTH BBICIYIIMBATh COOECEHNKA, IOHUMATh €ro TOYKY 3peHUs, IpU3HaBaTh MPaBO APYroro
4esloBeKa Ha NHOE MHEHHE,

® OCBOCHHME NPHEMOB JACWUCTBUH B HECTAHIAPTHBIX CUTYallUAX, OBJIAJCHUE 3BPUCTUUECKUMU
METO/IaMU PEeIlIeHUs IpooIIeMm;

e  (opmupoBaHue ymeHHUIl paboTaTh B IPYIIE C BBHIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH,
MIPEJICTaBIIATh U OTCTAUBATh CBOM B3IJISLIBI U YOCXKICHHUS, BECTH AUCKYCCHIO.

IIpenmeTHbiMu pe3ysbTaTamu 00yuenus ¢pusuke B 7-9 kiiaccax sIBIASIOTCH:

e  (opmupoBaHue MpeACTaBICHUI 0 3aKOHOMEPHOU CBS3H U MO3HABAEMOCTH SIBJICHUI MPHUPOJIBI,
00 OOBEKTUBHOCTH HAyYHOI'O 3HAHMS; O CUCTEMOOOpasyromed posu (GpU3MKH Ui Pa3BUTUS IPYTUX
€CTECTBEHHbBIX HAyK, TEXHUKU M TEXHOJIOTHI; HaydHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa W3yueHUs
OCHOB CTPOEHHS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

® 3HAHUA O MPHUPOJE BaKHEHIIMX (U3NYECKUX SBICHUM OKpYXKAIOIIEro MUpa U MOHMMaHHe
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSI3b U3yUEHHBIX SIBIICHUI;

e (¢opMupoBaHHME NEPBOHAYAIBHBIX MPEACTABICHUHN 0 (U3NUECKOM CYITHOCTH SIBJICHUI MPUPO/IBI
(MexaHUYeCKHX, TEIUIOBBIX, SJEKTPOMArHUTHBIX U KBAHTOBBIX), BHJIaX MAaTepUH (BEIIECTBO U IOJIE),
JIBIDKEHUHM KaK Croco0e CyIIecTBOBAaHUS MaTe€pHU; YCBOEHHE OCHOBHBIX HAEH MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI O CTPOEHUH BELIECTBA, SJIEMEHTOB AJIEKTPOJMHAMUKU M KBAHTOBOM (DU3HKH;
OBJIaJICHUE MOHATUITHBIM aNlapaToOM U CUMBOJIMYECKUM SI3bIKOM (PU3UKU;



e yMEHHs TOJb30BATHCA METOJAAMU HAYYHOTO HCCIECIOBAHMS SIBICHHHA MPHPOJbI, MPOBOJHUTH
HaOJIO/IEHUs], TUIAHUPOBATh M BBIMOJHATH AKCIEPUMEHTHI, 00pabaThiBaTh Pe3ylbTaThl HU3MEPEHUH,
MPEJCTABIATh PE3YyNbTaThl M3MEPEHHH C MOMOIIbI0 TabmuI, rpadukoB U (Gopmysn, oOHApYKUBATH
3aBHCUMOCTH MEXIY (PU3MYECKMMM BETUYMHAMH, OOBSCHATH IOJyYEHHBIC PE3YJIbTaThl U JIeNaTh
BBIBO/IBI, OLIEHUBATH TPAHUIIBI TOTPEUTHOCTEN PE3YyIbTaTOB U3MEPECHU;

e yMEHHS NPHUMEHATh TEOPETUYECKHE 3HAHHS MO (PU3MKE Ha MPAKTHUKE, pemaTth (pu3mueckKue
3aJaud Ha IPUMEHEHHE TIOJTYIEeHHBIX 3HAHUH;

e yMEHHS M HaBBIKM IPUMEHSTH MOJYYCHHBIC 3HAHUS IS OOBSCHEHUS NPUHIMIIOB JEHCTBHS
BOXHEHWINNX TEXHUYECKUX YCTPOMCTB, (pabOTHI) MAIIMH W MEXaHU3MOB, CPEJICTB TEPEIBWKCHUS U
CBSI3U, OBITOBBIX MPHUOOPOB, MPOMBIIIJICHHBIX TEXHOJOTHYECKUX MPOLECCOB, PEHICHUS MPAKTHYECKIX
3aad  TOBCEAHEBHOW JKM3HM, oOecmeueHHs Oe30MacHOCTH CBOCW JKW3HH, paIMOHAIBLHOTO
MIPUPOJIOTIONF30BAHUS W OXpaHbl OKPYKAIOMIEH CpPEeIbl; BIMSHUS TEXHUYECKUX YCTPOWUCTB Ha
OKPYKaIOIIYIO CPEY;

®  0CO3HaHHME BO3MOXXHBIX IPUYHH TEXHOTCHHBIX H SKOJIOTHYECKUX KaTacTpod.

® OCO3HAaHME HEOOXOJWMOCTH TPUMEHEHHS JIOCTHKEHUH (GU3UKM W TEXHOJOTHHA  JUIs
PaMOHATFHOTO PUPOIOTIOIB30BAHNUS;

® OBJIQZICHWE OCHOBaMH O€30I1TaCHOTO WCIIOJIb30BAaHHSI E€CTECTBEHHBIX W HCKYCCTBEHHBIX
AIIEKTPUYECKMX W MArHUTHBIX TOJIEH, 3JEKTPOMArHUTHBIX M 3BYKOBBIX BOJH, €CTECTBEHHBIX H
WCKYCCTBEHHBIX HOHM3HPYIONIMX HM3JIYyYeHUH BO W30EKaHWE WX BPEIHOTO  BO3ICHCTBUS
Ha OKPYKaIOIIYIO CPeAy M OpPTraHU3M YellOBEKa,

e (opmupoBaHHe yOSKICHUS B 3aKOHOMEPHOU CBS3M W TIO3HABAEMOCTH SIBIICHHHA TPUPOIBI, B
OOBEKTHBHOCTH HAyYHOTO 3HAHUS, B BBICOKOW IIEHHOCTH HAYKH B pPa3BUTHH MaTepHaIbHON H
JTyXOBHOM KYJIbTYPBI JIIOJICH;

® pa3BUTHE TEOPETHYECKOTO MBIIIJICHUS HAa OCHOBE (OPMHUPOBAHUS YMEHUH YCTaHABINBATbH
(baKThl, pa3nuyaTh NPUYHMHBI U CIEJCTBUS, CTPOUTH MOJIEIH M BBIIBUTaTh THIIOTE3bl, OTHICKMBATH M
(bopMyIHpOBaTh JOKA3aTEIbCTBA BBIIBUHYTHIX TMIIOTE3, BEIBOJUTH M3 KCIIEPUMEHTAIBHBIX (DAKTOB U
TEOPETUYECKUX MOJENIEH (PU3NIECKUE 3aKOHBI;

® pa3BUTHE YMEHHUS IUIAHHPOBATh B ITOBCEJHEBHOW JKM3HM CBOM JCHUCTBHS C HMPUMEHEHHEM
MOJIyYCHHBIX 3HAHWH 3aKOHOB MEXaHHKH, HIEKTPOJMHAMHUKH, TEPMOANHAMUKHI M TEIUIOBBIX SIBICHHH C
LENbI0 COePEeKEHUS 37I0POBbS;

¢ (opMupoBaHue NMPEACTABICHUH O HEPAIMOHAIBHOM HCIIOJIB30BAHUH NPHPOIHBIX PECYPCOB H
SHEPTHH, 3aTrPSI3HEHUH OKPYKAIOIIEeH Cpe/ibl KaK CIICJICTBHE HECOBEPIICHCTBA MAIIMH U MEXaHH3MOB.

¢ KOMMYHHMKATHUBHBIC YMECHHUS: JIOKJIA/IBIBATh O PE3yJbTAaTaX CBOETO MCCIICAOBAHUS, yIaCTBOBATh
B JIMCKYCCHHM, KPaTKO W TOYHO OTBEYATh HA BOINPOCHI, MCIIOJIB30BATH CHPABOYHYIO JINTEPATypy M
Apyrue KCTOYHUKH MH(pOpMAInK.

BbInyCKHUK HAYYHUTCH:

coOmoaTh MpaBuiIa 0E30MacHOCTH M OXpaHbl Tpyna MpH padore ¢ yu4eOHBIM U J1TaOOpaTOPHBIM
o0opynoBaHuEM;

MOHUMATh CMBICT OCHOBHBIX (DM3UYECKHX TEPMHUHOB: (HU3MYECKOE TeNo, (U3MYECKOE SBICHUE,
¢du3nuecKas BeIMYNHA, STUHHULIBI U3MEPECHUS;

pacrio3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO pPEUIMTh IPH TMOMOIIM (PHU3HMUECKUX METOJIOB;
aHAJM3UPOBATh OTJICJIbHBIE ATaIlbl MPOBEIEHUS MCCIEJOBAHUN M HHTEPIPETHPOBATH PE3YIbTAThI
HaOJI0IEHUH U OTIBITOB;

CTaBUTh ONBITHl MO HCCIIEAOBAHHIO (DU3MYECKHX SIBICHUH MM (U3NYECKUX CBOMCTB Ten 6e3
UCTOJb30BAHUS TPSAMBIX M3MEpeHHH; Hpu 3ToM (GopMyaupoBaTh MpodiemMy/3agauy yueOHOTO
HKCIIEPUMEHTa; COOUpaTh YCTAaHOBKY M3 MPEII0KEHHOT0 OOOpYAOBaHUS; IPOBOJUTH OMNBIT U
(GbopMynHUpOBaTh BBIBOIBI.

[Tpumeuanue. Ilpu npoBeneHUN HcciaeoBaHUs (QU3NYECKUX SIBICHUN H3MEpUTENbHBIE MPUOOPHI
UCTOJB3YIOTCS JIMIIb KaK JAaTYUKA HU3MEpeHHs (PU3MUECKMX BEIMYUH. 3alMUCH MOKa3aHUM MPSMBIX
U3MEpEHUH B 3TOM cilyyae He Tpedyercs.

MOHUMATh POJIb SKCIEPUMEHTA B OJIYYEHUH HaydHOU MH(pOpMaLuy;



MPOBOJUTH TPSMbIC M3MEpPEeHHs] (PU3UYECKUX BEITUYHMH: BPEMs, PACCTOSHUE, Macca Tena, 00beM,
CWiIa, TeMmIeparypa, arMocepHOe [aBicHHE, BIAKHOCTh BO3AyXa, HAIMpPsHKCHHE, CHJIA TOKa,
paauanuoHHBIA (POH (C HCIOIB30BAHWEM JO03MMETPA); MPU ITOM BBHIOMPATh ONTHUMAIBHBIA CHOCO0
W3MEPEHHMS U UCIIOJIb30BaTh MPOCTEUILINE METO/IBI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUM.

[Mpumeuanue. Jlrobas yueObHas mporpamMma JOJDKHA OOECIeYMBaTh OBJIAJICHUE MPSIMBIMU
M3MEPEHUSMH BCEX MEPCUNCIICHHBIX (DU3MYECKUX BEIIMYUH.

MIPOBOJNTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MYCCKHX BEIUYUH C WCIOJIH30BAHUEM IPSMBIX
M3MEPEHUI: TPU OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl TMOJY4EHHOU
3aBUCHMOCTH (DU3MUYCCKUX BEJIIMYUH B BUJEC TAONMHII W TrpauKOB, JEIaTh BBIBOJABI IO pPE3yJIbTaTaM
HCCIICIOBAHMS,

MIPOBOJNTH KOCBEHHBIC M3MEpPEHUST (U3NICCKUX BEIMYMH: MIPH BHITIOJHECHUH U3MEPEHUN COOMpaTh
SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJHEAys TMPEIJOKEHHOW WHCTPYKIMU, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U AHATU3UPOBATH MOJYYEHHBIE PE3YIbTATHI C YUYETOM 3aJJaHHON TOUHOCTH U3MEPEHUM;

AHAJIM3UPOBATh CUTyallMd MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HAaBaTh B HUX MPOSBICHUE
M3YYEHHBIX (PU3UYECKUX SIBIICHUW WJIM 3aKOHOMEPHOCTEH W MPUMEHSTh UMEIOIIUECS 3HAHUS IS UX
00BACHEHMUS,

MMOHUMATh TPUHIMUIBI JEUCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWUCTB, YCIOBUS HX
0€30I1aCHOTO HCIIOJIB30BaHMs B IIOBCEIHEBHOM JKU3HHU;

WCIIOJIb30BaTh MPHU BBITIOJIHCHUN YUE€OHBIX 33/1a4 HAYYHO-TIOMYJISPHYIO JTUTEPATYPY O (HPU3UIECKUX
SIBJICHUSIX, CIIPABOYHBIE MaTEpHUabl, pecypchbl HTEpHET.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

OCO3HABaTh IIEHHOCTh HAYYHBIX HCCJICIOBAHHUM, POJIb (U3UKKA B PACIIUPEHUU MPEICTABICHUNA 00
OKpY)KarollleM MUPE U €€ BKJIA]] B YIYUIIEHUE KaueCTBa )KU3HU;

WCIIOJIb30BaTh TPHEMBl TOCTPOCHUS (U3MYECKMX MOJeeH, TMoucka U  (POopMyTupOBKH
JIOKA3aTeNbCTB BBIJIBUHYTBHIX THUIIOT€3 W TEOPETUYECKUX BBIBOJOB HA OCHOBE SMIIMPUYECKHU
YCTaHOBJICHHBIX (DaKTOB;

CpPaBHUBATh TOYHOCTh W3MEPEHHUS (U3MYECKMX BEJIMYMH TI0 BEJIMYMHE WX OTHOCUTEIHHOU
MOTPEITHOCTH MIPU MTPOBEACHUHU MPSIMBIX U3MEPEHUI;

CaMOCTOSITEJIPHO TIPOBOJUTH KOCBEHHBIE M3MEPEHHS M HWCCICAOBAHHUS (PU3MUECKHX BEIHYHH C
WCIIOJIb30BAHUEM PA3JIMYHBIX CIIOCOO0B HM3MEpeHUs (PU3WYECKUX BEIWYHH, BBIOMpATh CpEACTBA
HU3MEPEHUS C YIETOM HEOOXO0IMMON TOYHOCTH U3MEPEHUI, 000CHOBBIBATh BHIOOD CIIOCO0A U3MEPEHHS,
aJICKBaTHOTO TIOCTaBJICHHOW 3aJ1a4ye, TPOBOJAUTH OLIEHKY JJOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTATOB;

BOCTIpUHUMATh HHGOPMAIMIO (PU3UUECKOTO COJIEP)KaHHWS B HAYYHO-TIOMYJISIPHOW JIMTEpaType H
cpencTBax MaccoBOM MH(GOpPMAIUKM, KPUTHYECKH OIEHHWBATH MOJIYYCHHYIO MH(OPMAIIUIO, aHATU3HPYS
ee coJiepKaHue U JaHHbIe 00 UCTOYHUKE HH(OpMAITUH;

co37aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS 0 (PU3MUECKUX SBICHUSX HA OCHOBE
HECKOJIbKUX HCTOYHHMKOB HH(OPMAIMU, COMPOBOXKAATH BBICTYIUICHHE IMpE3EHTAINe, YUUThIBas
O0COOCHHOCTH ayIUTOPUU CBEPCTHHUKOB.

Mexannueckne siBJeHUs

BbInyCKHUK HAY4YHUTCH:

pacro3HaBaTh MEXaHWYECKHUE SIBIICHUS W OOBSICHATH HAa OCHOBE HMMEIONIUXCS 3HAHUH OCHOBHBIC
CBOMCTBAa WJM YCJIOBUS NPOTEKaHUs OTUX SBIECHUNW: PABHOMEPHOE M HEPABHOMEPHOE JBUKEHMHE,
PaBHOMEPHOE M PABHOYCKOPEHHOE IMPAMOJMHENHOE JBUKEHHUE, OTHOCUTEIBHOCTh MEXaHHYECKOIO
NIBUKEHHs, CBOOOJHOE TMaJeHHe TeJl, pPaBHOMEPHOE [BWKEHHE IO OKPYKHOCTH, WHEpPIHUS,
B3aMMOJICCTBUE TEJI, PEAKTUBHOE JIBUKEHHUE, NIepeaada JaBJICHUS TBEPIAbIMU TEJIaMHU, )KUIAKOCTIMU U
razamMu, aTMocepHoOe JaBJeHUe, MIIaBaHUE TeJl, PABHOBECHE TBEPBIX TeJ, UMEIOIIUX 3aKPEIUICHHYIO
OCh BpallleHus, KojebaTeNIbHOE ABIKEHUE, PE30HAHC, BOJTHOBOE IBUYKEHUE (3BYK);

OTMCHIBATh W3YUYEHHBIC CBOWCTBA TE€N M MEXaHUYECKHE SBJICHHS, HCIONb3Yys (DU3HUecKue
BEITUYMHBL: MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, MEePUoJI 00palleHus, Macca Tefa, MIOTHOCTh
BEIIECTBA, CHJIa (CHJa TSDKECTH, CHUJia YIPYrOCTH, CHJIA TPEHHsI), JaBICHHE, HMITYIIbC Tea,
KMHETUYeCKasl SHEprus, MOTEHIMAIbHAS JHEPrus, MeXaHW4uecKas paboTa, MEXaHHYeCKas MOIIHOCTb,
KIIJ] mpu coBepuieHun paboThl ¢ UCTIOIB30BAHUEM MPOCTOTO MEXaHHU3Ma, CHJIa TPEHUS, aMILTUTY/A,
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IIEpUOJ M YacToTa KoJeOaHWH, JUIMHA BOJHBI MU CKOPOCTh €€ pacHpOCTPAaHEHUs; NPU ONMCAHUU
MPAaBUIBHO TPAKTOBATH (PU3NYECKUN CMBICI HCIIOJIB3YEMbIX BEIMYMH, WX 0003HAUEHUS U €AUHUIIBI
WU3MEPEHHUs, HaXOAUTh (OPMYINbI, CBS3BIBAIOIINE JAaHHYIO (PU3HUECKYI0O BEIMYUHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHAJM3UPOBATh CBOMCTBA TEJI, MEXAaHMYECKHE SIBICHUS M IPOLECCHI, HCIONIB3YS (u3mueckue
3aKOHBI: 3aKOH COXPAaHEHUs JHEPIHMH, 3aKOH BCEMUPHOTO TATOTCHMS, IPUHIUI CYNEPIO3ULUN CUI
(Haxoxxnenue paBHojercTByomen cuibl), I, II u Il 3akonsl HbroToHa, 3aKOH COXpaHEHUS! UMITYJIbCA,
3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena; IpU 3TOM pas3jinyaTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA M €r0 MaTeMaTU4YECKOE BEIPAKECHHUE;

pa3nuyaTth OCHOBHBIC TPU3HAKM W3YYCHHBIX (PHU3MUECKUX MOJEJCH: MaTepualbHas TOYKa,
HMHEpLHUaJIbHas CUCTEMA OTCYETA,

pemarh 3a1a4u, UCIOoJIb3Ys (PU3MUECKUE 3aKOHBI (3aKOH COXPAHEHMsI SHEPTUH, 3aKOH BCEMHUPHOTO
TAroTeHus, npuHIun cynepnosuunu cui, I, I u I 3akonsr HeloTOHA, 3aKOH COXpaHEHHUsI UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (GopMyiibl, CBA3BIBAIOLINE (PU3NUECKUE BEIMYUHBI
(myTb, CKOpPOCTb, YCKOpPEHHE, Macca Tela, IUIOTHOCTh BEIIECTBA, CHJIA, JABJIEHUE, UMIIYJbC Tena,
KMHETUYecKasl SHeprus, MOTEHIMAIbHAs dHEPrus, MexaHuyeckas paboTa, MEXaHHYecKas MOIIHOCTb,
KIIJ] npocTtoro mexanusma, cuia TPEHUs CKOJIbKEHUS, KO3(D(PUIIMEHT TpeHus, aMITUTYyAa, IEPUO] U
yacToTa KoJieOaHUM, JJIMHA BOJHBI M CKOPOCTh €€ PACIpOCTPAaHEHMs): Ha OCHOBE aHalM3a YCIOBUS
3a/laud 3alUChIBaTh KPATKOE YCIOBHME, BBIACIATh (U3MYECKHE BEIMYUHBI, 3aKOHBI U (POPMYIIHI,
HEOOXOJIMMbIE [UIsl €€ pEeIlIeHUs, MPOBOJUTh pacdyeTbl M OLEHUBATh PEaIbHOCTh MOJYYEHHOIO
3HaueHUs (U3NYECKON BETNUNHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCS:

WCIOJIb30BAaTh 3HAHUS O MEXaHMUYECKUX SIBJICHUSX B IOBCEIHEBHON JXM3HU MJs OOecreyeHus
0€30I1aCHOCTH NpH OOpalleHnu ¢ NpUOOpaMHM M TEXHUYECKMMH YCTPOWCTBAMH, Ul COXPAHEHUS
3JI0pOBbSl U COOJIONEHUS HOPM 53KOJIOIMUYECKOTO IOBEACHUS B OKpYKalOlleH cpeje; NPUBOAUTH
IpPUMEPbl MPAKTUYECKOTO HCHOJIb30BaHUSA (U3NYECKUX 3HAHMM O MEXaHWYECKHUX SBJICHUAX U
(Gu3nMYecKuX 3aKOHAaX; IPUMEpPbl HUCMOJIb30BAaHMS BO30OHOBIISIEMBIX MCTOYHMKOB AHEPIHUHU;
9KOJIOTMYECKUX MOCICACTBAN UCCIIEIOBAHNUS KOCMUYECKOTO ITPOCTPAHCTB;

pasnuyaTth TPaHULBl NPUMEHMMOCTH (PU3MUECKUX 3aKOHOB, IOHMMAaTh BCEOOIIMH XapakTep
(GyHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHWYECKOH »HHEPruu, 3aKOH COXPaHEHMs
UMIIYJIbCA, 3aKOH BCEMUPHOTO TATOTEHUs) UM OTPAHUYEHHOCTb MCIIOJb30BaHMS YAaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u ap.);

HaXOJUTh aJIeKBaTHYIO MIPEUI0KEHHON 3a7aue (GU3NYECKY0 MOJENb, pa3pelaTh IpodaeMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAHUH 10 MEXAHUKE C MCIIOJIB30BAaHMEM MAaTEMATHYECKOIO anmapara, Tak ¥ Ipu
IIOMOIIY METOJOB OLICHKH.

TenjioBble ABJICHUA

BbInyCKHUK HAY4YHUTCH:

pacrio3HaBaTh TEIUIOBbIE SBJIEHUS U OOBSCHATH Ha 0a3e MMEIOIUXCS 3HAHUI OCHOBHBIE CBOMCTBa
WIA YCJIOBUS NPOTEKaHWs 3TUX sABIeHMM: auddys3us, m3MeHeHne oObeMa Tea NpPU HarpeBaHUU
(oxnaxxaeHuu), OoJiplIas CHKUMAEMOCTb Ia30B, Majas CXKMMAaEeMOCTh JKMJIKOCTEH U TBEpIbIX Te;
TEIIOBOE PABHOBECUE, UCIIAPEHUE, KOHJICH ALY, TUIaBJICHUE, KPUCTAIIIN3ALMs, KUIICHUE, BIAKHOCTh
BO3/lyXa, pa3jMyHble CIOCOObI Terulonepenaud (TEIUIONPOBOJHOCTb, KOHBEKIMS, HW3Iy4YeHHUe),
arperaTHbIC COCTOSIHUS BEILECTBA, MOTJIOIICHUE DHEPIUU IIPU UCIIAPEHUU KUIKOCTH U BBIICICHUE €€
IIpY KOHJIEHCALIMY 1apa, 3aBUCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JaBJICHUSI,

OINMCBIBATH U3YyUYECHHBbIE CBOICTBA TEJI M TEIJIOBBIE SBJICHUS, UCHONb3YS (PU3UUYECKUE BEIUUYMHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS DHEPIUs, TEMIIEPATypa, YACIbHAas TEIUIOEMKOCTh BEIIECTBA,
yaelnbHas TEIUIOTa IUIABJIEHUs, yIeldbHas TelyioTa MapooOpa3oBaHUs, yAeldbHas TEIJIoTa CropaHus
TOIUIMBA, KOA3()(UIIMEHT MOJE3HOrO AEHUCTBHS TEIUIOBOIO JBHUTraTelsl; NMPH ONMMCAHUHM IPABUILHO
TPAaKTOBaTh (PU3NYECKUN CMBICI HUCHOJB3YyEMBIX BEIMYUH, UX 0003HAUYEHUS U €IUHMIIBI M3MEPEHUs,
HaxXoauTh (OPMYJbI, CBA3BIBAIONIME JAHHYIO (U3MUECKYI0O BEJIMYMHY C JPYTUMH BEIMYMHAMU,
BBIUUCIIATH 3HAU€HUE (PU3NYECKON BEIINUHHBI,



aHAJIM3UPOBATh CBOMCTBA TEJ, TEIJIOBBIE SIBJICHMS U NPOLIECCHI, UCIOJIb3Ys OCHOBHBIE IMOJIOKEHUS
aTOMHO-MOJIEKYJISIPHOIO YYEHHUS O CTPOECHUU BEIIECTBA U 3aKOH COXPAHEHUS YHEPIHH;

pa3nuyaTth OCHOBHBIC NPU3HAKUA U3YYCHHBIX (DPU3NYECKUX MOJENEH CTPOEHHS ra3oB, KUAKOCTEH U
TBEPAbIX TEII;

MPUBOAUTH MPUMEPHI TPAKTUYECKOTO MCIIOJIB30BaHUsS (PU3NUECKUX 3HAHHUM O TETJIOBBIX SBJICHUSAX;

pemaTh 3aJa4d, WCHOJB3YyS 3aKOH COXpPAaHEHHs DHEPTUU B TEIUIOBBIX Ipoleccax U (Gopmyssl,
CBS3BIBAIOIME (PU3UYECKHE BEIUUMHBI (KOJIMYECTBO TEIJIOThI, TEMIEPATypa, yAelbHAsl TEIUIOEMKOCTb
BEIIECTBA, Y/AEJbHAs TEIUIOTAa IUIABJIEHUS, y/IeJIbHAas TEIUIOTa NmapooOpa3oBaHMsl, ylelbHas TEIoTa
CropaHusl TOIUIMBA, KO3((ULKEHT MOJIE3HOro AEHCTBHS TEIUIOBOTO JIBUraTells): Ha OCHOBE aHaIU3a
YCTIOBHSI 3a/laud 3allCHIBaTh KPATKOE YCIOBHE, BBLACIATH (DU3MUYECKHE BEIMYMHBI, 3aKOHBI M
dbopmynbl, HEOOXOIUMBIE Ui €€ pEelIeHHs, IPOBOJUTH pacyeThl W OIECHUBATh PEATBHOCTH
MIOJIyY€HHOTO 3HAYeHUsI (PU3NUECKON BEITHUNHBL.

BbINyCKHHUK MOJy4YUT BO3MOKHOCTh HAYUMThCS:

WCIO0JIb30BAaTh 3HAHHUA O TEIUIOBBIX SBJICHUAX B TIOBCEJHEBHOM JKM3HU JUIsl OOecreyeHus
0€30MacHOCTH NpU OOpamieHuH ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, JUISI COXpaHEHUs
3I0pOBbsSI U COOJIIOJICHUS HOPM 3KOJOTMYECKOrO MOBEJIEHUS B OKpYKarollel cpene; MpUBOJAUTH
MPUMEPBI 3KOJIOTMYECKUX IMOCIEACTBUNA pabOThl JBUTraTeNiell BHYTPEHHErO CrOpaHusi, TEMJIOBBIX U
TUIPOIIIEKTPOCTAHIIHI;

pa3nuyath TpPaHUIBl NPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(GbyHIaMeHTaIbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAHEHHs PHEPruM B TEIUIOBBIX Ipolieccax) U
OTPaHUYEHHOCTb UCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

HaXOJUTh aJIeKBATHYIO MPEIUIOKEHHON 3aaue GU3NYECKYI0 MOJIeNb, pa3peliarh npodiaemMy Kak Ha
OCHOBE MMEIOLIUXCS 3HAHUM O TEIUIOBBIX SBJIEHUSX C MCIOJIb30BAaHMEM MaTeMaTHYeCKOro arapara,
TaK M [P IOMOIIU METOJOB OLICHKH.

JIEKTPHYECKHE U MATHUTHBIE ABJICHUSA

BbINMyCKHUK HAYYUTCS:

pacro3HaBaTh IEKTPOMArHUTHBIE SIBJICHUS M OOBSICHATH HA OCHOBE MMEIOIUXCSl 3HAHUI OCHOBHBIE
CBOMCTBA WJM YCJIOBHS INPOTEKAHMS ITHUX SBJICHUH: DJICKTPHU3aLMs TeN, B3aUMOJACHCTBHE 3apslioB,
EKTPUUYECKMH TOK M €ro JedCTBHUsA (TEmIOBOE, XUMHYECKOE, MarHuTHOE), B3auMOJeicTBHE
MarHuTOB, JIEKTPOMAarHUTHAas MHAYKLHs, ACHCTBHE MATHUTHOIO IOJIS HA IIPOBOJHMK C TOKOM M Ha
IOBUOKYINYIOCA 3apsDKCHHYIKO YacTHIly, JEMCTBHE SIIEKTPUYECKOTO IIOJS Ha 3apsHKEHHYK0 4YacTULly,
JIEKTPOMArHUTHBIE BOJIHBI, NPAMOJIMHEWHOE PacIpOCTPAHEHHE CBETa, OTPAXKCHHE U IPEIOMIICHUE
CBETa, IUCIEPCUS CBETA.

COCTAaBJIATH CXEMBI JJICKTPUUYECKUX LENEH C MOCIEN0BATEIBHBIM U NApaJUICIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3inyas YCJIOBHbIE OO03HAUEHUS IEMEHTOB 3JEKTPUUECKUX Lienedl (MCTOYHUK TOKa,
KJIK0Y, PE3UCTOP, PEOCTaT, JIaMIOYKa, aMIEPMETP, BOJIBTMETD).

UCIOJb30BaTh ONTHYECKUE CXEMbl [UId HOCTPOCHHMS H300paKeHUH B IUIOCKOM 3epKaie U
coOuparorie JuH3e.

ONMCBIBATh W3YYEHHBIC CBOMCTBA TE€J M 3JIEKTPOMATHUTHBIC SBICHMS, HUCHOJb3Yysd (u3nueckue
BEJIMYMHBI: IEKTPUYECKUM 3apsi, Ccuila TOKA, JNIEKTPUYECKOE HAIPSHKEHUE, DIIEKTPUYECKOE
COIIPOTHUBJIEHUE, Y/IEIIbHOE COIIPOTHUBIICHHUE BEIIECTBA, pab0Ta 3IEKTPHUUECKOTO 110JIs1, MOLUIHOCTh TOKa,
(oKyCHOE paccTOsSTHUE U ONTHUYECKas CUJIa JUH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI
U YacTOTa CBETA; NMPH ONMCAHUM BEPHO TPAKTOBATH (PU3MUECKUI CMBICT UCHOJIb3YyEMBIX BEITHMUUH, UX
0003HaueHHUsI U €IUHULBI U3MEPEHHUS; HAXOAUTh (OPMYINbI, CBS3bIBAIONIIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTHMH BEITUYMHAMH.

aHAJIM3UPOBATh CBOMCTBA TeJl, JICKTPOMAarHUTHBIE SIBJIEHUS U MPOLECCHl, UCHOJb3Yys (pU3nUecKue
3aKOHBI: 3aKOH COXPAaHEHMs JIEKTPUUYECKOTO 3apsaa, 3akoH Oma Juisl ydacTka Lienu, 3aKkoH J[xoyms-
Jlenna, 3aKkOH MPSIMOJMHENHOIO pAacHpOCTPAHEHUS CBETA, 3aKOH OTPAXKEHHUS CBETa, 3aKOH
MPEJOMJICHHUSI CBETA; MIPHU 3TOM PA3JINYATh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €0 MaTeMaTH4YecKoe
BBIPAKEHUE.

MPUBOANUTH NMPUMEPHI MPAKTHUECKOTO HMCIOJIb30BaHUs (PU3NYECKUX 3HAHUM O AIIEKTPOMAarHUTHBIX
SIBIICHUSX



pemiarh 3aJa4yu, UCHONbL3ys (u3HUecKue 3aKOoHbI (3akoH OMa s ydacTKa Iemnu, 3aKoH JKoyiis-
Jlenna, 3akOH MpPSMOJMHEHMHOIO pacHpOCTPAHEHUs CBETA, 3aKOH OTPAXEHHUsI CBETa, 3aKOH
MIPEIOMIICHUSI CBETa) U (POPMYIIBI, CBSI3bIBAIONINE (DU3MUECKUE BEIMYMHBI (CHIIa TOKA, JIEKTPHIECKOE
HalpsDKEHHUE, DIIEKTPUYECKOE CONPOTHUBIICHUE, YJIEIBHOE CONPOTUBIEHUE BeEIllecTBa, padoTa
ANIEKTPUYECKOTO IOJIsI, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE M ONTHYECKAsi CUjla JIMH3bI, CKOPOCTh
AJIGKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBeTa, (OPMYJbI pacdyera 3SJICKTPUYECKOTO
COTNIPOTHUBIICHUS TIPU TOCJIEIOBATEIIbBHOM U TMapajlyIeIbHOM COCAMHEHUU MPOBOJHUKOB): HAa OCHOBE
aHaJIM3a yCJIOBUS 33J1a4M 3alMChIBATh KPATKOE YCIOBHE, BBIACIATH (PU3NUYECKUE BEITUYUHBI, 3aKOHBI 1
dbopMyIbl, HEOOXOMUMBIC JUISI €€ PEIICHUs, IPOBOJUTH pPAacueThl M OICHUBATH PEaTbHOCTh
MOJTYYEHHOTO 3HaYCHUS (PU3NYECKON BETUUUHBI.

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

WCIIOJIb30BaTh 3HAHMS 00 AJIEKTPOMArHUTHBIX SIBJICHUSX B MOBCEIHEBHOM KU3HU JJI1 00€CTIeueHUs
0€30MacHOCTH TpPHU OOpaIlleHHH C MPUOOpaMU U TEXHHUUYECKHUMHU YCTPOMCTBAMH, ISl COXpPaHEHUS
3I0POBBSI U COOJIOJICHUSI HOPM SKOJIOTMYECKOTO TOBEJCHMS B OKpYXKAIOUIEH cpene; MPUBOIUTH
MIPUMEPHI BIUSIHHS 3JIEKTPOMArHUTHBIX U3ITyUYE€HUN HA KUBBIE OpPraHU3MBbI;

paznuuaTh TPAHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IMOHUMATh BCEOOIIMI XapakTep
(dbyHIaAMEHTANBHBIX 3aKOHOB (3aKOH COXPAaHEHMsI DIIEKTPUUECKOTO 3apsija) ¥ OrpaHuYCHHOCTh
WCIIOJIb30BAaHUSI YaCTHBIX 3aKOHOB (3akoH OMa 1S ydacTka 1emnu, 3akoH Jxoymnsa-Jlenna u ap.);

WCIIONb30BaTh TPHEMBI TIOCTPOCHHUS (PU3MUECKUX MOJeleil, TMoucka U  (POpMyTUpOBKH
JTIOKA3aTelIbCTB BBIJIBUHYTHIX THUIOTE3 M TEOPETHYECKHX BBIBOJIOB HAa OCHOBE OJMITUPHYECCKH
YCTaHOBJIEHHBIX (PaKTOB;

HaxOJIUTh aJICKBATHYIO MPEIIOKEHHON 3a7ade (HU3UIECKYI0 MOJIeNb, pa3peiaTh IpooieMy Kak Ha
OCHOBE MMEIOIINUXCS 3HAHUN 00 AJIEKTPOMATHUTHBIX SBJICHHUSX C MCIOJB30BaHUEM MaTEMaTHYECKOTO
amnmapara, TaKk 1 [pH MOMOIIU METOJIOB OIICHKHU.

KBaHTOBbBIE SIBJICHUS

BbINyCKHUK HAYYUTCSH:

pacrno3HaBaThb KBAHTOBBIE SIBICHHUA M OOBSCHITH Ha OCHOBE HUMEIOUIMXCS 3HAHMM OCHOBHbBIE
CBOMCTBA WJIM YCJIOBHSI MPOTEKAHUS 3TUX SIBJICHUN: €CTECTBEHHAs! M UCKYCCTBEHHAs! PaJuOAKTUBHOCTD,
0-, B- ¥ y-U3IydeHus, BO3HUKHOBEHHUE JIMHEHYATOTO CIEeKTpa U3IydeHHs aTOMa;

OTHCHIBATh U3yYCHHbIC KBAHTOBBIC SIBJICHUS, UCHOJB3Ys (PU3MUecKre BETUYUHBI: MAaCCOBOE YHUCIIO,
3apsA0BOE YMCIIO, NIEPUOJ TMOJIypacnaaa, dHeprusi (OTOHOB; MPHU OMUCAHUM MPABUILHO TPAKTOBATH
(bu3NyecKuil CMBICI HCMOJIb3YEMbIX BEJIMYUH, WX OOO3HAYECHUS M EAUHHIIBI W3MEPEHUS; HaXOIUTh
(GbopMyIibl, CBS3BIBAIOIIME JaHHYIO (U3MUYECKYIO BEIMYMHY C JPYTUMH BEJIUYMHAMH, BBIYUCISTH
3HaYeHUE (PU3NYECKON BETMUUHBI;

aHAJIM3UPOBATh KBAHTOBBIC SIBJICHMS, MCIOJIBb3Ys (PU3UUYECKHE 3aKOHBl M IOCTYJIAThl: 3aKOH
COXpaHEHHUs SHEPTuH, 3aKOH COXPAHEHHUsS SJICKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHS MacCOBOTO
YKClia, 3aKOHOMEPHOCTH M3JIyY€HHUS U TOTJIOIIEHUSI CBETa aTOMOM, IIPHU 3TOM pa3inyarh CIOBECHYIO
(bOopMyIHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBHIPAKEHUE;

pa3nuyaTh OCHOBHBIE IPU3HAKU [IJIAHETAPHON MOJIENIM aTOMa, HyKIIOHHOM MOJENU aTOMHOTO SIpa;

MIPUBOJIUTH MIPUMEPHI POSBICHUS B MIPUPOJIC U MPAKTUYECKOTO MCIOIH30BAHUS PAIMOAKTUBHOCTH,
SJIEPHBIX U TEPMOSJCPHBIX PEAKIIH, CIIEKTPAIILHOTO aHaln3a.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

WCIOJIb30BaTh TMOJIyYEHHBbIC 3HAHMSI B TOBCEIHEBHOW XU3HU MpU OOpalieHud ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU (CUETYMK HWOHM3HMPYIOIIUX YAaCTHUI, HO3UMETP), MJs COXpaHEHUs
3JI0pPOBbSI U COOIOICHUS HOPM HKOJIOTMUECKOTO TMOBEICHHS B OKPYXKAIOIIEH cpejie;

COOTHOCHUTH PHEPTHIO CBSI3U ATOMHBIX si7iep ¢ 1e(heKTOM MaccChl;

MPUBOJUTH TMPUMEPHl BIUSHUSA PAJUOAKTHUBHBIX W3JIyYEHUN HA JKHUBBIE OpPraHU3Mbl; IMOHUMATh
MPUHLHUI JEHCTBUS JO3UMETPA U Pa3INyaTh YCIOBUS €r0 UCIOJIb30BaHUS;

MOHUMATh  DKOJIOTMYECKHE MPOOJEeMbl, BO3HUKAIOIIME TPU  HCIOJB30BAHUHA  aTOMHBIX
ANIEKTPOCTAHIIMMA, W TYTH PEIICHUS ITUX MpoOJieM, MEePCHEKTUBBI HCIMOJIB30BaHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.



DJIeMeHThbI ACTPOHOMMH

BbInycKHMK Hay4YUTCS:

yKa3blBaThb Ha3BaHUA I1aHeT COJHEYHOW CHCTEMBI; pa3jivyaTh OCHOBHBIE NPU3HAKH CYTOUYHOI'O
BpallleHUs 3B€31HOTr0 Heba, nBrkenust JIynel, CoiHIla U IJIaHET OTHOCUTENIBHO 3BE3[;

IIOHUMATh Pa3INyuns MEX1y FeJIMOLEHTPUUECKON U F€OLIEHTPUUECKON CUCTEMaMU MUPa;

BhInyCKHHUK MOJIy4YUT BO3MOKHOCTD HAYUYHMThCS:

yKa3bIBaTh OOIIME CBOWCTBA M OTIMYMS IUIAHET 36MHOM IPYNIbl U IUIAHET-TUTAHTOB; MAaJIbIX TEl
ConHeuyHOM cucTeMbl M OOJIBIIUX IJIAHET; MOJb30BAaThCS KAPTOW 3BE3HOr0 HeOa MpH HaOIIOAECHUAX
3BE3IHOTO HEDA;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKHU 3Be3/ (pa3mep, LBET, TeMIIepaTypa) COOTHOCHUTH LIBET
3BE€3/bI C €€ TEMIIEPATYpPON;

pa3auyaTh TMIOTE3bl O MPOUCX0KIeHUU COTHEUHON CHUCTEMBI.

Paznen 11

2. ConepxaHue y4edHoro npeamera «Ouzuka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa30BaHusl

7 kaacce

(70 gacos, 2 yaca B HEJIENIO)

I. Beaenue (5 4)

[IpenmMer M Meroabl (QU3UKU. OKCIEPUMEHTAIBHBIM METOJ M3y4eHUs Mpupoisl. M3mepeHue
¢uznueckux BenuuuH. llorpemHocts u3Mepenus. OOoOLIEHHE pe3ylbTaTOB AKCIEPUMEHTA.
HaGnrogenne mpoctedmux sSIBIEHWNA U MPOIECCOB MPUPOABI C MOMOIIBI0 OPraHOB YYBCTB (3pEHHS,
cinyxa, ocsizaHusi). Vcmonp30BaHWE TPOCTEHIIMX HW3MEPHUTENBHBIX TpHOOpoB. Cxemarmdeckoe
n300pakeHUE OMBITOB. METO bl MOTydeHUs 3HaHUH B u3uke. Du3nka u TEXHUKA.

dpoHTanpHas JabopaTopHas padbora.

1.OnpeneneHue 1eHbI ICJICHUS U3MEPHUTEIBHOTO TTprbdopa.

I1. IlepBoHaya/IbHbIE CBeIeHHSI O CTPOCHUM BemiecTBa. (6 4acos.)

['mnore3a o OUCKpeTHOM cTpoeHUM BemiecTBa. Monekynsl. HenpepblBHOCTH M XaOTUYHOCTH
nBukeHus uyactul] BemectBa. Juddysusa. bpoyHoBckoe apmwkeHue. Mojenu rasza, KUIKOCTH U
TBepIoro Ttena. B3amMmopneiicTBue dacTull BemiecTBa. B3auMHOE MNpUTSHKEHUWE U OTTAJIKUBAHUE
MOJIeKyJ. TpH COCTOSIHUS BEIIECTBA.

dpoHTanpHas JabopaTopHas padora.

2.M3mepeHne pa3MepoB MaJIbIX TEl.

II1. BzanmoneiictBue TeJ1. (23 yac.)

Mexanuueckoe JBUkeHHE. PaBHOMepHOE U He paBHOMepHOoeE JiBrkeHue. Ckopocts. Pacuer nyru u
BpeMeHu nBwkeHHs. Tpaekrtopus. [lpsmonuneiiHoe aBwxenue. BzaumopnelictBue Tten. Wuepuus.
Macca. IInotHocTs. M3Mepenue macchl Tena Ha Becax. Pacder macchl U 00beMa MO €ro IMjIOTHOCTH.
Cuna. Cuibl B IpUPOJE: TATOTEHUS, TSKECTU, TPEHHs, ynpyroctu. 3akoH ['yka. Bec tena. Cs3b
MEXKy CHIION TsKECTH U Maccol Tena. Jlunamomerp. CrokeHue JBYX CHJI, HAIPABIECHHBIX MO OJHOMN
npsmoil. Tpenue. Ynpyras nepopmanus.

@ponmanvusvle 1adopamopHvle padbomul.

3.M3MepeHune Macchl Tella Ha PhIYaXHBIX BECaX.

4.V3mepenue obbema Tena.

5.0mnpeneneHne MNIOTHOCTH TBEPAOTO BEIIECTBA.

6.I'pagynpoBanue npy>XKMHbI 1 U3MEPEHUE CUII TUHAMOMETPOM.

IV [1aBjieHue TBepaAbIX TeJl, JKHAKOCTEH 1 ra3os. (21 yac)

Hasnenne. OmbiT Toppuuermu. bapomerp-anepous. ATMocdepHOE TaBICHHE Ha pPa3IMYHBIX
BbicoTax. 3akoH [lackanms. CrocoObl yBenwueHUss W yMeHbIIeHUs naBieHus. JlaBieHue raza. Bec
Bo3ayxa. Bo3mymHas oGosnouka. M3mepeHune armocdepHoro aasieHus. Manomerpsl. [lopuiHeBoit
KUIKOCTHBIM Hacoc. llepemaua paBneHHst TBEpAbIMU TeJIaMH, XUIKOCTAMHU, Tazamu. JlelicTBue
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KUJKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJlo. PacyeT naBieHus KUJIKOCTU Ha JTHO M CTEHKH COCY/a.
CooOmaromue cocyapl. Apxumenosa cuna. ['mnpaBnudeckuii npecc. [lnaBanue ten. [TnaBanue cynos.
BosnyxormaBanue.

®ponTaNbHAs TabopaTopHas padoTa.

7.01npeneneHue BbITAIKUBAIOLIEH CUIIbI, AEWCTBYIOIIEH HAa IOTPYKEHHOE B KHUJIKOCTh TEJIO.

8.BrisicHeHue yciI0BuUH TIaBaHUS TEJa B )KUIKOCTH.

V. Pa6ora u momiHoCTb. JDHeprus. (16 yacos.)

PaGora. Mommuocts. Oueprus.  Kunermdeckas »sHeprus. lloTeHnmanbHas »Heprusi. 3akoH
coxpaHeHus1 Mexanndeckoil suepruu. IIpocteie mexanusmsbl. KIIJ[ MmexanusmoB. Peryar. PaBHoBecue
cwi Ha pblyare. MomeHT cuibl. Peryarm B TexHuke, ObiTy W npupone. [IpumeHeHHWe 3akoHa
paBHOBecHs pbluara K 06J0Ky. PaBeHCTBO pabOT MpH UCIOIB30BaHUM MPOCTHIX MEXAaHU3MOB. «30JI0TOE
MIPaBUJIO» MEXaHUKH.

®dpoHTanpHas JabopaTopHas padbora.

9.BeIsicHEeHHE yCTIOBUS pABHOBECHSI phlyara.

10.Onpenenenue KII/] npu noxbeme no HaKJIOHHOM MIIOCKOCTH.

8 kuace

(70 gacos, 2 yaca B HEJIETIO)

I. TenioBble siBaeHust (24 yaca)

Bayrpennsis sueprus. TemmoBoe nmxenue. Temmeparypa. Temnomepenaua. HeoOGpatumocTts
nporuecca temonepeaayd. CBs3b TeMIEpAaTyphl BEIIECTBA C XaOTUYECKUM JBH)KEHHEM €ro YacTHII.
CrocoOpl M3MEHEHHSI BHYTpPEHHEH JHepruu. TermronpoBoaHOCTh. KoimuecTBO TEmioThl. Y aenbHas
tertoeMkocTh. KonBeknus. M3mydeHue. 3aKoH COXpaHEHHS DHEPTUM B TEIUIOBBIX IpOIleccax.
[InaBnenue u KpuctaumM3anus. YaenbHas TeIIOTa IUIaBieHus. ['paduK IU1aBlieHUs: U OTBEPAECBAHMUS.
[IpeoOpa3oBaHue sHEpPrud NpU HM3MEHEHMSIX arperaTHoro COCTOSHHUS BemiecTBa. lcmapenue u
KOHJeHcalus. YJelbHas TeIuloTa MapooOpazoBaHusi U KoHjaeHcanuu. PaGorta mapa u rasa npu
pacmiupennu. Kunenne xuakoctu. BraaxuocTe Bo3ayxa. TemnsoBble ABUratesid. JHEpPrus TOIUIMBA.
VY nenbHas TEMIOTA CrOPAHHUSL.

Arperatnbie coctostHus. [IpeoOpaszoBanme »Heprun B TeruioBbix aBuratessx. KIIJ[ temmoBoro
JBATATES.

dpoHTanpHas JabopaTopHas padboTa.

2.CpaBHEHHE KOJIMYECTB TEIJIOTHI IPU CMEIMBAHUM BOJblI PAa3HOU TEMIIEPaTypHI.

3.13mepenue yaeabHON TEIII0EMKOCTH TBEPAOTO Tea.

II. DekTpUUyecKHe SIBJEHUSA M JJIEKTPOMArHUTHbBIE siBJIeHus (344aca)

DIIeKTpu3alus Tejl. DJIEeKTpUUecKuid 3apsaa. B3zaumopeiicTBrue 3apsnoB. J[Ba BUaa 3JIEKTPUYECKOTO
3apsana. JIMCKpETHOCTh 3JIEKTPUYECKOrO 3apsAfa. OJIEKTPOH. 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO
3apsga. OnekTpuueckoe rmose. Onekrtpockorn. CtpoeHue atoMoB. OOBSCHEHHE AIIEKTPHUYECKHUX
sBieHud. [IpOBOJHUMKM W HENPOBOAHUKU 3JEKTpuyecTBa. JIEHCTBUE >SJIEKTPUUYECKOrO MOJs Ha
ANEKTPUYECKHUE 3apsA/bl.

[TocTosiHHBIN »nekTpuueckuii TOK. McTouHuKM 3nekTpuyeckoro Toka. Hocurtenn cBOOOAHBIX
ANEKTPUUECKUX 3apsiioB B METaJIaX, XKUIAKOCTAX U razax. JJEKTpUYecKas LEelb U €€ COCTaBHbIE
yacTi. Cuna Toka. Enununsl cuisl Toka. Amnepmetp. M3mepenue cuibl Toka. Hanpspkenue. EnnHunbt
HanpsbkeHus. BonsTmerp. M3Mepenue HanpsikeHus. 3aBUCUMOCTD CUJTbI TOKA OT HAIPsKEHUSI.

Conpotusnenue. Enunauipl conpotuienus. 3akoH OMa Juisl yyacTKa 3JeKTpudeckoi uenu. Pacuer
CONPOTHUBIICHUS TMPOBOJAHHUKOB. YJIEIbHOE CONpoTUBIEHUE. [Ipumepbl Ha pacueTr CONpPOTHUBIICHUS
MIPOBOJIHUKOB, CHJIBI TOKA U HanpsbkeHus. Peoctatsl. [locnenoBarensHoe U napajjielbHOE COEAMHEHNE
MPOBOJIHUKOB. J[€MCTBUS IIEKTPUUECKOTO TOKA

3akon Jlxoynsa-Jlenma. Pabora snekTpuyeckoro Toka. MOITHOCTh 3JEKTPUUECKOTO TOKa. EAUHUIIEI
paboOThl DIEKTPUUECKOTO TOKA, MPHUMEHseMble Ha TpakThke. CYETYHK DIEKTPUUECKON HSHEPrHH.
DneKTpoHarpeBareibHble MPUOOPHL. PacueT anekTposHepruu, moTpedsisieMoit OLITOBEIMU MPHUOOPAMHU.
HarpeBanue npoBOJHUKOB 3JIEKTPUUECKUM TOKOM. KOJIMUYECTBO TEIIOTHI, BBIAEISEMOE MPOBOJHUKOM
¢ TokoM. Jlamma HakanuBaHusa. KopoTkoe 3ambikanue. Ilpenoxpanutenu. MarHuTtHoe moe.
MarnutHoe MoJ€e MNpsAMOro TOKa. MarHuTHble JUHUKM. MAarHuTHOE MOJi€é KaTYIIKH C TOKOM.
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DneKTpoMarHuThl W uX MpuMeHeHus. [locTossHHbIE MarHWThl. MarHuTHOE TI0JIE€ MOCTOSIHHBIX
MarHutoB. MarautHoe mosne 3emiu. JleiicTBME MarHUTHOTO TMIOJSi HA HPOBOJHUK C TOKOM.
DNEeKTPUYECKUN IBUTATETb.

@ponmanvusle 1a00pamopHvle padbomul.

4.COopKa dIIEKTPUYECKOH IeTI M U3MEPEHHE CHJIBI TOKA B €€ Pa3IMYHbIX yYaCcTKaX.

5./3mepeHne HanpsHKEHUs Ha Pa3iIMYHbIX YYaCTKAX 3JEKTPUUECKON LIETIH.

6.PerynupoBaHue cuibl TOKa pEOCTaTOM.

7.113mepeHne conpoTUBIIEHUS IPOBOIHUKA IIPU MOMOLIY aMIIEPMETPa U BOJIBTMETPA.

8.M3MepeHue MOITHOCTH U pabOThI TOKA B 3JIEKTPUUYECKOH JIaMIIe.

9. COopka 3JeKTpOMAarHuTa U UCTIBITAHUE €T0 JICHCTBUSI.

10. M3yueHue 31eKTpUUECKOTr0 JBUTATENS MOCTOSHHOTO TOKa (Ha MOJENN).

I11. CBeToBble siBjieHus. (10 yacoB)

Hcrounuku cBera.

[IpsimosnHetHOE pacnpoCTpaHEeHue, OTpPaKeHUE U IMpesiomyieHne cBera. JIyd. 3akoH oTpakeHHs
cBera. [lmockoe 3epkano. Jlunza. OnTuueckas cuna JuH3bl. M300pakeHue naBaeMoe JIHMH30M.
N3mepenue QokycHoro paccrosiHusi cobuparouieil nauH3bl. Ontuueckue npubopsl. a3 u 3penue.
Oukwu.

dpoHTanpHas JabopaTopHas padboTa.

11.M3yueHne 3aKOHOB OTpaKEHUs CBETA

12.HabnroneHue siBIeHUs MIPEIOMIIEHHUS CBETa

13.ITonyuenune n300paskeHHsI TIPU TOMOIIH JTUH3HI.

Peseps -2uac

9 kiacce

(105 gacos, 3 yaca B HEZICIIO)

I. 3akoHbI B3auMoaeicTBHS M ABHKeHHsI Tell. (23 yacoB)

MarepuanbHas Touka. Tpaektopusi. Cxopocts. Ilepememenue. Cucrema orcuera. OnpeneneHue
KOOpJIUHATBl ABWXKYIIEro Ttena. ['paduku 3aBUCMMOCTM KUHEMAaTHYECKUX BEJIWYHMH OT BPEMEHHU.
[IpsimonuHeitHOe  paBHOYCKOpeHHOe  JBMKeHHe. CKOpOoCThb  PaBHOYCKOPEHHOTO  JBM)KCHUS.
[lepemenienue npu paBHOYCKOPEHHOM JBMKeHUHU. OrmpezeneHue KOOPAWHATHI ABMKYILIErO Tela.
I'padbuku 3aBUCUMOCTHM KHHEMAaTHUECKHUX BEIUYUH OT BpeMeHHU. YckopeHue. OTHOCUTENBHOCTH
MEXaHUYECKOTO ABIKeHUs. MHepunanpHas cucrema oTcyera.

[TepBrrit 3akon Herotona. Bropoii 3akon Herotona. Tpetuit 3akon Hetorona. CBoOo1HOE maieHne
3akoH BcemupnHoro Tsarorenus. KpuBosuHeiiHoe IBWXKeHUE JIBMJKEHHE 1O  OKPYKHOCTH.
UckycctBennsie cryTHUKH 3emin. Pakersl. Mmysnbc. 3akoH coxpaHeHMsI HMITylibca. PeakTuBHOE
nBukeHue. JIBIkeHue Tena OpOIIEHHOTO BEPTUKAIbHO BBEpX. J[BikeHHE Tena OpOIIEHHOTO MOJ
yIJI0M K TOPU30HTY. [[BrykeHHe Tena OpOIIEHHOTO TOPU30HTAIBHO. YCKOPEHHE CBOOOIHOIO MaJCHUs
Ha 3emMJie ¥ IPYTuX IUIaHeTax.

@ponmansvusle n1adopamopHsle padGomal.

1. UccnenoBanue paBHOYCKOPEHHOTO ABIKEHUsS 0€3 HaualbHOU CKOPOCTH.

2.VI3mepeHne yCcKOpeHusi CBOOOIHOTO MaIeHUsI.

I1. Mexanuveckue KoJie0anus U BOJHbI. 3BYK. (124acoB)

Mexannyeckue  konebanus. Awmmumryna. llepuwon, dwacrota. CBoOogHble — KONIeOaHMS.
Konebarenbubie cucTeMbl. MasTHUK. 3aBHCHMOCTH IMEPHOJA W YaCTOTHl HUTSHOTO MAasTHUKA OT
muHbl HUTH. [IpeBpailieHue SHEpruM MpH KojeOaTeNbHOM JBIDKEHUH. 3aTyXalollue KoJeOaHMUS.
Breinyxkaennsie koneOanus. Mexanuueckue BOJHBI. JmuHa BonHBL  [IpomonbHBIE W TONEpEYHBIE
BoJHBL. CKOPOCTh pAacCHpoCTpaHEHUs BOJHBL. 3BYK. Bricora u TemMOp 3Byka. ['poMKOCTH 3ByKa/
Pacnipoctpanenue 3Byka. CkopocTs 3Byka. OTpakeHue 3Byka. Jxo. PezoHaHc.

®poHTanbHas 1aboparopHas paboTa.

3.UccnenoBanue 3aBUCUMOCTH TEpUOJa M YaCTOThI CBOOOJHBIX KOJIEOAHHM MaTeMaTH4YeCKOTO
MasiTHUKA OT €rO JIMHEI.
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I11. DiekTpomaruutHble sijaeHus. (19 yacon)

JleiicTBrEe MarHUTHOTO TOJISI HA AJIEKTpUYeckue 3apsbl. [ paduueckoe n3o0pakeHrne MarHUTHOTO
noJisi. Hanpasiienue Toka M HampaBJIeHUE €ro MarHuTHOTO 1oJist. OOHapy)KeHHEe MarHUTHOTO TOJIS 1O
€ro JIeHCTBUIO Ha 3neKTpuyeckuil Tok. [IpaBuiio neBoii pyku. MarHUTHBIN IOTOK. DJIEKTpOMarHuTHasI
MHIYKIUS. SIBIEHUE 3JIEKTPOMarHuTHOM MHAYKIKH. [lonydeHre nepeMeHHOoro 3JIeKTPUYECKOro TOKa.

OnexTpoMarHuTHoe 1nosie. HeogHopoaHoe u HeOJHOPOJHOE MoJie. B3auMoCBsI3b 3J€KTPUUECKOro U
MarHUTHOTO MOJEH. DJIeKTpOMarHuTHble  BOJHBI. CKOPOCTb PacHpOCTPAaHEHUS 3JIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOABUTATENb. DIIeKTporeHeparop. CBET — 3JIeKTpOMarHuTHas BOJIHA.

®poHTansHasg JabopaTopHas padbora.

4.VI3y4yeHue sIBIE€HUS 3IEKTPOMArHUTHOM WH TyKIIUH.

I V. Crpoenne atoma u aromHoro siapa (14 yaco)

PagnoaktuBHOCTE. Anbda-, 6eTTa- U raMMa-usnydeHue. OnbITEl IO PaCCEMBAHMIO alb(a-yacTHIl.
[InanerapHas Mopens aroma. AToMHoe sapo. lIpoToHHO-HeWTpoHHass Mojenb sapa. MeTojibl
HaOJIOJICHUS] M PETUCTpalluy YacTull. PannoakTUBHBIE MpeBpalieHUsl. DKCIIEPUMEHTAIbHbIE METO/IBI.
3apsin siapa. MaccoBoe uncio szpa. SAnepusie peakuuu. Jlenenue u cuntes siaep. Coxpanenue 3apsiga
M MaccoBOTO 4Hcia MpH sAEpHBIX peakiusax. OTKpbITHE NMPOTOHA U HEUTpoHA. SIEpHbIE CUJIBL.
DHeprus CBS3U YacTHI] B si/Ipe.

Oueprus cBs3u. JlegexkT macc. Beinenenue sHepruu npu AejaeHuH U cuHTese saep. McnonpzoBanue
sanepHoit sHepruu. Jlosumerpus. SAnepusiii peakrop. IIpeobpazoBanne BHyrpeHHeil sHepruu snaep B
AIEKTPUYECKYIO SHEPIUI0. ATOMHAs SHEpPreTuka. TepMosiiepHble peakiuu. buomorndyeckoe AeiCTBUE
paauanuu.

dpoHTanpHas JabopaTopHas padboTa.

5.M3yuenue nenenus sapa aroma ypaHa o ¢ororpaduu TpeKos.

6.13yuenne TpeKoB 3apsHKEHHBIX YaCTHUIl IO TOTOBBIM (hoTorpadusm.

Crtpoenue u 3Boonus Beesiennoii (S4acos)

Cocras, ctpoeHue u npoucxoxaeHue ComHedyHor cuctembl. bosbmme Tena CoMHEYHON CUCTEMBI.
Marneie Tena Conneunoit cucrembl. CTpoeHue, nanydenue u sBosronusa ConHia u 38e34. CTpoeHue u
3BoJIIONHA BeeleHHoi.

3. TemaTH4eckoe IJIAHUPOBAHNE ¢ YKA3aHHEM KOJINYECTBA YaCOB, OTBOJUMbIX HA OCBOEHHE
KaKI0HM TeMbI

7 Kjacc

Ne Ha3zBanmue pa3nesna/TeMbl KoJ-Bo yacos
n/n

1. ®u3zrka u GU3MYECKUe METO bl U3YUEHUS TPUPOIBI 4

2. MexaHnuecKue SIBICHUS 36

3. TenmoBuie IBJIEHUS 24

4. IToBTOpEHue/ pesepn 6

5. Hroro 70

8 kmacce

Ne Ha3zBanmue pasaesia/TemMbl Koa-Bo yacos
n/n

1. TeroBble ABIEHUS 24
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2. DNEKTPUUYECKUE SIBICHUS 25

3. DNEeKTPOMAarHUTHEIE SIBJICHUS 6

4, CBeTOoBBIC SIBJICHUS 8
[ToBTOpEeHue/ pezepn 5

5. Hroro 70

9 ki1acc

Ne Ha3Banue pa3nena/rembl Kos1-Bo yacos

n/n

1. 3aK0oHBI B3aUMOJAEHCTBUS U JIBKEHUS TE 34

2. Mexanudeckue KojieOaHusl U BOJHBL. 3BYK 16

3. DNEeKTPOMAarHUTHOE TIOJIe 26

4. Crpoenune aTomMa 1 aTOMHOTO s11pa 19

5. Ctpoenue u 3BoJroIUs Beenennoit 5

6. [ToBTOpEeHue/ pesepn 2

7. Hroro 102
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