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1. Mnanupyempble pe3ybTaThbl 0CBOEHHs y4eOHOro npeavera «Puzuka»

JInyHOCTHBIMM pe3yabTaTaMM o0ydeHus pu3uke B 7-9 kinaccax SBISIIOTCS:

e chopMHPOBAHHOCTH MO3HABATENBHBIX HWHTEPECOB, WHTEIUICKTyalbHBIX W TBOPUYECKHX
CIOCOOHOCTEH ydanmxcs;

e yOEKIEHHOCTb B BO3MOXHOCTH IIO3HAHUSA TPUPOJABI, B HEOOXOJUMOCTH pPa3yMHOIO
UCIOJb30BAHUS JOCTHKEHUH HAyKd M TEXHOJIOTMH JJs JalbHEHIIEro pa3BUTUS 4YEJIOBEYECKOTO
oOmiecTBa, yBaKEHME K TBOpLAM HAyKd M TEXHUKH, OTHOIIEHHWE K (U3MKEe Kak »HIEMEHTY
00111e4eI0BEYECKON KYIbTYpHI;

®  CaMOCTOATEJIBHOCTh B IPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUUYECKUX YMEHMIA;

® TOTOBHOCTb K BBIOOPY *KM3HEHHOTO IIyTHM B COOTBETCTBUU C COOCTBEHHBIMH HMHTEpECaMH U
BO3MO’KHOCTSIMU;

e MoruBanus 0Opa30BaTENbHOW  JEATENILHOCTM  LIKOJBHUKOB HAa  OCHOBE  JIMYHOCTHO
OPUEHTUPOBAHHOI'O MOAX0/1a;

e (opMUpPOBaHHE LIEHHOCTHBIX OTHOUIEHWH IpYyr K JpYry, YUUTENI0, aBTOpaM OTKPBITHH U
M300peTeHUH, pe3ybTaTaM 00yJYCHHS.

e MeTanpeAMeTHBIMH pe3yJibTaTaMH 00yueHUs pu3nke B 7-9 kiiaccax sBISIOTCS:

® OBJIAJICHUE HABBIKAMU CAMOCTOSITEILHOIO HPHUOOPETEHUs] HOBBIX 3HAHWM, OpraHu3aluu
y4eOHOH NIesTeTbHOCTH, IOCTAaHOBKU 1ieJiel, MIaHUPOBaHMs, CAMOKOHTPOJISI U OLEHKU pe3ylIbTaToOB
CBOEH JIEATEIIbHOCTH, YMEHUSMH NPEIBUETh BO3MOKHBIE PE3y/IbTaThl CBOUX JAECHCTBUIA;

® [IOHMMaHHE PA3IMYUP MEXKIy HCXOIHBIMU (aKTaMH M TUIIOTE€3aMU JUISI UX OObSICHEHUS,
TEOPETHUUYECKUMH MOJICJIIMU M pEallbHBIMU OOBEKTaMM, OBJIQJICHUE YHHUBEPCAJIbHBIMU Y4E€OHBIMHU
JNEUCTBUSIMU HA IpPUMEpax THUIOTE3 A OOBSCHEHUS M3BECTHBIX (PAKTOB M SKCIEPUMEHTAIbHOMN
MIPOBEPKH BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUUECKUX MOJETIEeH MPOLIECCOB UITH SIBIICHHIA;

e (¢opMHUpOBaHHE YMEHUH BOCHpPUHHMATh, NepepadaThiBaTh M NPEABABIATh HMHPOPMALMIO B
CIIOBECHOM, 00pa3HON, CHMBOJMYECKOH (OopMax, aHAIM3UPOBATH M IepepadaThiBaTh MOJIYYEHHYIO
MHGOpPMALMI0O B COOTBETCTBUM C TOCTABJICHHBIMHM 3a7adyaMM, BBIACISATH OCHOBHOE COJEpXKaHUE
MIPOYUTAHHOT'O TEKCTA, HAXOAUTh B HEM OTBETHI Ha IMOCTABJICHHbIE BOMPOCHI U U3J1araTh €ro;

e qnpuoOpeTeHHe OINbITa CaMOCTOSTEIbHOTO TIOMCKA, aHalu3a M O0TOOpa HHPOpPMALUU C
HCTOJb30BAHUEM DPA3JIMYHBIX MCTOYHUKOB M HOBBIX MH(MOPMAIMOHHBIX TEXHOJOTMH JUIS pElIeHUs
M03HaBaTEIbHBIX 337124,

® pa3BUTHE MOHOJIOTMYECKOH W JHAJOTHYECKOM peud, yYMEHHUS BbIpaXaTb CBOM MBICIH H
CIOCOOHOCTH BBICIYIINBATh COOECEHNKA, TOHUMATh €ro TOYKY 3pEHHs, IPU3HABaTh MPaABO JIPYroro
YeJoBeKa Ha HHOE MHEHHUE;



® OCBOCHHME MPUEMOB JCHCTBUU B HECTAHAAPTHBIX CHUTYaLMSIX, OBJAJACHHE 3BPUCTUUYECCKHUMHU
METO/IaMHU PEeLIEHUs IpooIIeM;

e (dopmupoBaHue yMEHUI pabOTaTh B I'PYIIE C BBHIOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJICH,
MIPEJICTaBIATh M OTCTAUBATh CBOM B3TJISIIBI U YOCXKICHUS, BECTH JTUCKYCCHIO.

IIpenmeTHbIMHU pe3yJibTaTamMu 00yueHnus pusuke B 7-9 kiiaccax fIBIASIOTCH:

¢ (opmupoBaHUe MpeACTABICHUN O 3aKOHOMEPHOW CBSI3M WM TIO3HABACMOCTH SIBJICHHIA TTPHPOJIBI,
00 OOBEKTUBHOCTH HAy4HOTO 3HAHHS; O CHCTeMOOoOpa3yromeld ponu (U3UKK I pa3sBUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHHUKH U TEXHOJIOTHMH; HAyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3yUYCHHS
OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e 3HAHWI O TPUPOJC BAKHEUIINX (DU3MYCCKHUX SBJICHUN OKPYKAIOIIET0 MHpa M IMOHUMAHHE
CMBICIIa (PU3NYECKUX 3aKOHOB, PACKPHIBAIOIINUX CBSI3b U3YUCHHBIX SIBJICHUI;

e (opMHpOBaHUE NMEPBOHAYATHHBIX MTPEACTABICHUN O (PU3NUECKOMN CYITHOCTH SBJICHUN MPUPOIBI
(MeXaHMYECKHUX, TETUIOBBIX, AJIEKTPOMATrHUTHBIX U KBAaHTOBBIX), BUJAX MaTepHuH (BELIECTBO U TOJE),
JMBIDKEHUHM KaK Croco0e CYIIECTBOBAHMSI MaTE€pPHH; YCBOCHHUE OCHOBHBIX HJIEM MEXaHHKH, aTOMHO-
MOJIEKYJIIPHOTO YUE€HHSI O CTPOCHHH BEIIECTBA, JIEMEHTOB AJIEKTPOJIMHAMUKU U KBAaHTOBOU (PU3WKU;
OBJIAJICHHUE MOHATHUIHBIM aIlIapaTOM ¥ CUMBOJIMYECKUM SI3BIKOM (DU3UKH;

® yYMEHHMs TOJB30BATHCS METOJAMH HAyYHOTO WCCIEIOBAHUS SBJICHUN TMPHUPOJIBI, TPOBOIUTH
HaONIOZICHUS, TIJIAHUPOBATh M BBIMOJHATH SKCIIEPUMEHTHI, 00padaThiBaTh pPe3yabTaThl W3MEPEHUH,
MIPEJICTaBIATh PEe3yAbTaThl U3MEPEHUI ¢ MoMolplo Tabnui, rpadukoB U QGopmyn, oOHapYXKUBATh
3aBUCUMOCTH MEXIYy (DU3NYECKUMH BETUYMHAMH, OOBSICHATH IMOJYyYEHHBIE PE3YyJIbTaThl W JIEaTh
BBIBO/IBI, OIEHUBATH TPAHUITBI TOTPEITHOCTEHN pe3yIbTaTOB N3MEPEHUI;

® yYMEHHs MPUMEHSITh TEOPETHYECKHE 3HAHUS MO (PU3MKE HA TMPAKTUKE, periaTh (U3HYECKUE
3a/1a4yu Ha IPUMEHEHUE MTOJIYYCHHbBIX 3HAHUN;

e yMEHMS M HaBBIKM NPUMEHATH MOJy4YE€HHBbIC 3HAHWS A OOBSCHEHHUS MPUHLMUIOB ACUCTBUA
BAKHEHIINX TEXHUYECKUX YCTPOMCTB, (pabOThI) MAIIMH U MEXaHU3MOB, CPEICTB IEPEABIKEHUS U
CBSI3H, OBITOBBIX NMPUOOPOB, MPOMBIIIJIEHHBIX TEXHOJOTUYECKUX MPOIIECCOB, PEIICHUS MPAKTUYECKUX
3aa4  MMOBCEJHEBHOW KU3HHU, oOecredeHus Oe30MacHOCTH CBOEW JKH3HHU, pallMOHaJIbHOTO
MIPUPOJONIONIB30BAaHUS U OXPAaHbl OKPYKAIOIIEH Cpenbl; BIUAHUS TEXHMYECKMX YCTPOMCTB Ha
OKpYXalOILyIO CPEeAy;

®  0CO3HaHME BO3MOXKHBIX IPUYUH TEXHOTEHHBIX U 3KOJOTHYECKHUX KaTacTpod.

® O0CO3HaHME HEOOXOJAMMOCTH MPUMEHEHUS JIOCTHKEHUN (U3UKU W TEXHOJOTMH JyIs
palMOHAIBHOTO IPUPOAOIIOIb30BAHNS;

® OBJAJICHHE OCHOBaMH O€30MACHOTO WCIIOJIb30BAHUS ECTECTBEHHBIX M HCKYCCTBEHHBIX
JNEKTPUYECKUX W MAarHUTHBIX IOJIEH, 3JEKTPOMArHUTHBIX WU 3BYKOBBIX BOJIH, €CTECTBEHHBIX M
HUCKYCCTBEHHBIX HOHM3HUPYIOIIUX HM3IYy4eHHH BO M30€KaHHWE UX BPEJHOrO  BO3JCHUCTBUS
Ha OKPYXAaIOILIYIO CPEAy U OPraHu3M YeJIOBEKa;

e  (dopmupoBaHue yOeKICHHS B 3aKOHOMEPHOU CBS3M M MO3HABAEMOCTH SIBIIGHUW MPUPOJIBI, B
OOBEKTUBHOCTH HAYYHOT'O 3HAHUS, B BBHICOKOW IIEHHOCTHM HAyKU B Pa3BUTUH MAaTEPUAIBLHON U
JyXOBHOU KYJIbTYPBI JIFOJIEH;

® pa3BUTHE TEOPETUYECKOTO MBINIJICHUS HAa OCHOBE (DOPMUPOBAHMS YMEHWH yCTaHABIMBATh
(bakThl, pa3nuyaTh MPUYUHBI U CIEACTBHS, CTPOUTH MOJIENHU M BBIABUTATH TMIOTE3bl, OTHICKHBATH U
(dbopMynUpoBaTh JOKA3aTeNbCTBA BBIIBUHYTHIX TUIIOTE3, BHIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (PAKTOB U
TEOPETUYECKUX MoJeNel PU3ndecKie 3aKOHbL;

® pa3BUTHE YMEHHUS IUJIAHUPOBATh B TMOBCEJHEBHOM JKW3HU CBOU JIEUCTBUS C MPUMEHEHUEM
MOJYYEHHBIX 3HAHUH 3aKOHOB MEXAHUKH, SJIEKTPOJIMHAMHUKHN, TEPMOIUHAMUKHU U TETIOBBIX SIBICHUI C
1[eTbI0 COepEKEHUs 3I0POBBS;

e (opmupoBaHHE TPEICTABICHUN O HEPAIMOHATHHOM HCIIOIB30BAHUU MPUPOTHBIX PECYPCOB U
SHEPTUH, 3aTPA3HEHUHN OKPYXKAIOLIEH Cpe/ibl KaK CJIE/ICTBHE HECOBEPILIEHCTBA MAILIMH U MEXaHU3MOB.

® KOMMYHHMKAaTHBHBIE YMEHHS: JOKIAJIbIBATh O PE3YJIbTaTaX CBOErO MCCIEI0BAHMS, YUaCTBOBATh
B JIMCKYCCHHU, KPAaTKO M TOYHO OTBEYaTh Ha BOMIPOCHI, MCIOJB30BATHh CIPABOYHYIO JUTEPATypy H
Jpyryue UCTOYHUKHA WH(OPMAIIHH.



BbInycKHMK Hay4YUTCS:

coOmoaTh npaBuia 0€30MAaCHOCTH W OXpaHbl Tpyna mpu pabore ¢ y4yeOHBIM U J1a0OpATOPHBIM
obopynoBaHuem;

MIOHUMAaTh CMBIC]I OCHOBHBIX (DM3MUECKUX TEPMHUHOB: (PU3MYECKOE TeJ0, (U3MUECKOE SBJICHHUE,
¢bu3nveckas BeIUYMHA, €TUHUIIBI U3MEPECHHUS,;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO pEIIMTh MpPH IOMOIIK (PU3UYECKHX METOOB;
aHAJTM3UPOBATh OTJICIIBHBIC ATAIlbl MPOBEACHUS HCCICJOBAHUN M WHTEPIPETHPOBATH PE3YJIbTATHI
HaOJII0IEHUI U OIIBITOB;

CTaBUTh ONBITHI TI0 HCCIICAOBAHUIO (DU3MUYECKUX SIBICHWNA WM (DU3MYECKHX CBOMCTB Ten 0e3
WCIIOJIb30BAHUS TPSAMBIX HM3MEPCHHI; MPU 3TOM (OPMYIUPOBATH MpoOieMy/3aaady y4eOHOTO
OKCTIIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 TMPEIIOKEHHOTO OOOpYAOBaHUS; IPOBOJUTH OIBIT U
(bopMyTHpOBaTh BHIBOIKI.

[Mpumeuanue. Ilpu npoBeneHUN WccaeNOBaHUs (GU3NIECKUX SIBICHUH H3MEPHUTENbHbBIE MPUOOPHI
WCTIOJNB3YIOTCS JIMIb KaK JAaTYNKA M3MEpPEHHs (PU3MUECKUX BETMYWH. 3alUCH TOKa3aHWUH MPIMBIX
M3MEPEHUH B 3TOM ciiyyae He TpeOyeTcs.

MOHUMATh POJIb SKCIIEPUMEHTA B TIOJIYIEHUHN HayYHOW WH(POPMALINH;

MIPOBOJIUTH TIPSMBIE U3MEPEHUsS] (PU3UYECKUX BEIMYMH: BpPEMs, PACCTOSIHHME, Macca Teja, 00beM,
cuila, TEMIIepaTypa, aTMoc(epHOE aBJIEHWE, BIAKHOCTh BO3MyXa, HANpSHKEHHWE, CHJIIAa TOKa,
paavalnroHHBIA (QOH (C HMCMOJIb30BAaHHEM AO03MMETpa); MPU 3TOM BBIOMpATh ONTHUMAJbHBIM CHOCO0
M3MEPEHUS U UCTOJIB30BaTh IPOCTEUIINE METO bl OLICHKU NOTPEIIHOCTEN N3MEPEHUN.

[Ipumeuanue. Jliobast yuyebHas mporpaMma JoJDKHA oOecreuyuBaTh OBJIAJICHHE MPSIMBIMU
M3MEPEHUSIMH BCEX MEePEUNCIICHHBIX (PU3NIECKUX BEITMYNH.

MIPOBOJIUTH HCCIICJOBAaHUE 3aBUCUMOCTEH (DM3NYECKUX BEJTMYMH C MCIOJB30BAaHUEM MPSIMBIX
W3MEpEHUi: TpHU OSTOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCUpPOBATh pE3YyNbTaThl MOJYyYECHHOU
3aBUCHUMOCTH (PM3MUYECKUX BEJIWYUH B BUIE TaOnHIl M rpauKoB, AeiaTh BBIBOABI MO pe3ylibTaTaM
UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHbIE M3MepeHUsl GU3NYECKUX BEIMYMH: MPU BHITOJHEHUH W3MEpPEHUl coOnpaTh
SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, ClIeysd MPEIJIOKEHHON WHCTPYKIUHM, BBIUUCISATh 3HAUYCHUE
BEJIMYMHBI ¥ aHATU3UPOBATh MOJYyYEHHBIE PE3YIbTATHI C YIETOM 33JaHHOW TOYHOCTH U3MEPEHHIA;

aHAJIM3UPOBATh CUTYAIlUU MPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, Y3HaBaTh B HHUX IPOSBIICHUE
W3YYEHHBIX (PU3UYECKUX SIBJICHUNM WM 3aKOHOMEPHOCTEH U MPUMEHATh UMEIOIINECs] 3HAHUS JUIsl UX
00BACHEHMS,

MOHUMATh MPUHIUIBI JEHCTBUS MallWH, NPUOOPOB U TEXHUYECKUX YCTPOWUCTB, YCIOBHUS HX
0€30MacHOTO UCIOJIb30BaHUS B IOBCEIHEBHOM KU3HMU;

WCII0JIb30BATh MIPU BHINIOJHEHUH YU4EOHBIX 33/1a4 HAYYHO-TOMYJSPHYIO JIUTEPATypy O GU3NUYECKUX
SIBIICHUSX, CIIPABOYHBIE MaTepHalIbl, pecypchl IHTepHET.

BhInyCKHHUK MOJIY4YUT BO3MOKHOCTH HAYUYHUThCS:

OCO3HABaTh IIEHHOCTh HAYUHBIX HCCIIEOBAHHM, poib (DU3UKU B PACIIMPEHUM NPEICTABICHUN 00
OKPYKaIOIllEeM MHUpPE U €€ BKJIaJ B YIyUIlICHHE KaueCTBa KU3HU;

UCIIOJIb30BAaTh MPHUEMBl TMOCTpOeHHsS (U3MYECKUX MOJeled, TMoucka u  (HOPMYIUPOBKHU
JIOKAQ3aTEeNIbCTB  BBIABUHYTBHIX THUIMOTE3 M TEOPETUYECKHX BBIBOJIOB HA OCHOBE SMIIUPHUUYECKU
YCTaHOBJICHHBIX (PaKTOB;

CpaBHUBaThb TOYHOCTb HW3MEPEHUs (U3MYECKHX BEIUYMH [0 BEIMYMHE HUX OTHOCUTEIbHOMN
MOTPEUTHOCTH MPU MPOBEIECHUH MPSIMBIX U3MEPEHHUI;

CaMOCTOSITEJIbHO TPOBOJUTH KOCBEHHBIE W3MEPEHUs] M HCCIEAOBAaHUS (U3NYECKUX BEIWYMH C
UCMOJb30BAHUEM PA3IUYHBIX CHOCOOOB H3MEpeHus (U3NYECKUX BEIMYMH, BBIOMpATh CpeEACTBa
U3MEPEHHUs C YUeTOM HE0O0X0IMMON TOUYHOCTH U3MEPEHUH, 000CHOBBIBATh BHIOOP crioco0a U3MepeHus,
aJIeKBaTHOTO MOCTABJICHHON 3aJaue, MPOBOIUTH OL[EHKY JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB;

BOCIPUHUMATh MH(POPMALMIO (DU3UYECKOTO COJIEp)KaHUS B HAYYHO-TIOMYJSIPHON JHTEpaType U
CpeAcTBax MaccoBOM MH(pOpPMAaLUU, KPUTHUECKH OLICHUBATh MOJYYEHHYIO0 HH()OPMAIUIO, aHAIU3UPYS
ee co/iep)KaHue U JaHHbIe 00 UCTOYHHMKE HH(OpMAIINH;



CO3/1aBaTh COOCTBEHHBIC NMMCHbMEHHBIE U YCTHBIE COOOIIEHUS O (PU3MUECKUX SBIICHHUSIX HAa OCHOBE
HECKOJIbKUX HCTOYHMKOB HH(OPMAIMU, COMPOBOXKAATH BBICTYIUICHHE IMPE3CHTAINCH, YUUTHIBAs
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

Mexannuyeckue siBJIeHUs

BrinyckHUK HAY4YHTCH:

pacro3HaBaTh MEXaHWYECKUE SIBIICHUS U OOBSICHATH HAa OCHOBE MMEIOUIMXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCIIOBUSI NMPOTEKAHUS ITHX SBJICHUN: PaBHOMEPHOE U HEPABHOMEPHOE JABH)KCHHE,
PaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE IBM)KEHHE, OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBUKEHMS, CBOOOJHOE TMaJeHHE TeJl, PAaBHOMEPHOE [JBIKEHHE II0 OKPYKHOCTH, WHEPLUS,
B3aMMO/ICIICTBUE TEJI, PEaKTUBHOE JIBIKCHUE, TIepeiavya JaBJICHUs TBEPAbIMU TEIaMH, KUIKOCTIMU U
ra3aMu, aTMOoCc(epHO€E JJaBJECHUE, MJIABAHUE TeJl, PABHOBECHE TBEP/BIX TEJl, UMEIOIIUX 3aKPEIICHHYIO
OCbh BpallleHHUs], KojeOaTelbHOE ABIKEHUE, PE30HAHC, BOJIHOBOE JIBUYKEHUE (3BYK);

OTUCHIBATh HW3YYCHHBICE CBOWCTBA TE€JI M MEXAaHUYECKHE SIBIICHUS, HCIOJB3YsS (PU3NUECKHE
BEJIMYMHBI: ITyTh, MIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, TIEpro1 00palleHus, Macca Tena, MIOTHOCTh
BEIECTBA, CHJIa (CHUjla TSDKECTH, CHUJla YIPYrOCTH, CHJIa TPEHMsI), JaBJICHHE, HMILYJIbC Tea,
KHHETHUYECKasi PHEPrusi, MOTCHIIUAIbHAS YHEPTUs, MEXaHUuecKas paboTa, MEXaHH4ecKash MOIIHOCTD,
KIIJ] npu coBepuiennn paboThl ¢ UCHOJIB30BAaHUEM IPOCTOTO MEXaHW3Ma, CHJIa TPEHMs], aMIUIMTYa,
MepHOJ M YacToTa KoJeOaHWW, JUIMHA BOJHBI MU CKOPOCTh €€ pacHpOCTpaHEHUs; MPU OMHCAHUU
MPAaBUWJIBHO TPAKTOBATh (DPU3UUYECKUN CMBICT HMCTOJIB3YEMbIX BEJIMYMH, UX O0003HAUYECHUS] U €IMHUIIBI
W3MEPEeHUS, HAaXOJUTh (POPMYJBI, CBS3bIBAIOIIME JaHHYIO (PH3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYNHAMH, BEIYUCISITH 3HaYeHUE (PU3UYECKOM BEIIMUNHEI;

aHAJIM3UPOBATh CBOMCTBA TeJ, MEXAaHUYECKHE SIBICHMS M IPOILECCHI, HCMONb3yd (QHU3NUECKHe
3aKOHBI: 3aKOH COXpaHEHUs SHEPrHH, 3aKOH BCEMUPHOTO TATOTCHUS, MPHUHIUI CYMEPIIO3UITUN CHJII
(maxoxnaeHue paBHojaeicTBytomiei cwibl), I, 11 u 111 3akonsr HetoToHA, 3aK0H cCOXpaHEHUS WMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH ApxuMena; MpU 3TOM pa3audaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €ro MaTeMaTU4YeCKO€e BhIPAKEHUE;

pa3nuyaTth OCHOBHBIE MPU3HAKM HW3YYEHHBIX (U3HUECKUX MOJENel: MarepualibHas TOYKa,
MHEepLHAIbHAs CUCTEMA OTCUETA,

peuarh 3a1a4u, UCIOJIb3Ys (PU3HUECKUE 3aKOHBI (3aKOH COXpPaHEHMsI SHEPTUU, 3aKOH BCEMUPHOTO
TAroTeHus1, npuHuun cynepnozuuuu cui, I, 11 u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHUs MUMITYJIbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (HopMyibl, CBsA3bIBaOLUE (PU3HUECKUE BEIUYUHBI
(myTh, CKOpPOCTb, YCKOpPEHHE, Macca Tella, IMJIOTHOCTh BEIIECTBA, CHJIA, JaBJICHUE, UMIIYIbC Tea,
KMHETHUYeCKasl SHEprusl, MOTEHIMANbHAs SHEPrus, MexaHuyeckas paboTa, MEXaHHYecKas MOIIHOCTb,
KIIJ] mpocToro mMexaHusma, Cujia TPEHUS CKOJIbKEHUS, KOd(DOULIMEHT TpeHus, aMIUTUTY/Aa, IEPUo U
yacToTa KoJieOaHUM, JJMHA BOJHBI M CKOPOCTh €€ PACIpOCTPAaHEHMs): HA OCHOBE aHalIM3a YCIIOBHUS
3a/laud 3alUChIBaTh KPATKOE YCIOBHE, BBLACTATh (U3MYECKHE BEIMYUHBI, 3aKOHBI U (DOPMYIIBI,
HEOOXOIUMBbIE [UIsI €€ pEeLIeHHUs, MPOBOIUTH pacuyeThl M OILEHHBATh PEATbHOCTh IMOJIYYCHHOTO
3HaueHUs! (PU3NUYECKON BETUUHHBI.

BhInyCKHHUK MOJYYUT BO3MOKHOCTH HAYUYHUThCS:

WCIIOJIb30BAaTh 3HAHUS O MEXAHMUYECKUX SIBJICHUSAX B IOBCEIHEBHON JXW3HU HJs OOecreyeHus
0€30MacHOCTH TpU OOpaleHuH ¢ MpUOOpaMHU U TEXHUYECKHMMH YCTPOWCTBAMHU, JUIS COXpaHEHUS
3JI0pOBbsI U COOJIOEHUS] HOPM 53KOJIOTMYECKOTO TOBEAECHUS B OKpYKalolleld cpeje; NMPUBOAUTH
MpUMEpPbl TPAKTHUYECKOTO HCIONb30BaHUS (U3UYECKUX 3HAHUH O MEXaHHUYECKUX SBICHUSAX U
(bu3MUeCKUX 3aKOHAX; NPHUMEPHl HCIIOJB30BAHUS BO30OOHOBISEMBIX HCTOYHHKOB OSHEPTHUU;
9KOJIOTUYECKHUX MOCIEICTBUI HCCIIEOBAaHUS KOCMUUYECKOTO MPOCTPAHCTB;

pas3nuyath TPAHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHUMATh BCEOOLIWH XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpAaHEHUS MEXaHWYECKOW OJHEpPruM, 3aKOH COXPaHEHUs
HMMITYJIbCa, 3aKOH BCEMHPHOTO TITOTEHHUS) M OTrPAaHUUYEHHOCTh HCIOJB30BaHUSl YAaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);

HAXOJHTh aJeKBATHYIO MPEUIOKEHHON 3aaue GU3NUECKYI0 MOJIelb, pa3peniarh mpobdiaemMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAHUW MO MEXAHUKE C MCIOJb30BAaHUEM MAaTEMaTHUECKOTO alapara, Tak U Mpu
IIOMOIIY METOJOB OLICHKH.



TemnoBbie ABJICHUSA

BhInycKHUK HAYYHTCS:

pacrno3HaBaTh TEIUIOBBIC SIBIICHUS U OOBSCHATH Ha 0a3e MMEIOIIMXCS 3HAHWN OCHOBHBIC CBOWCTBA
WIM YCIIOBUS TPOTCKAaHUS 3TUX siBIeHWU: auddysus, m3aMeHeHne oObema Ten TMPH HarpeBaHUU
(oxnaxkneHuu), OOJbIIAsT CHKUMAEMOCTh Ta30B, Majlasg COKUMAEMOCTh KHUIKOCTEH W TBEPHABIX TEII,
TEIJIOBOE pPaBHOBECHE, UCTIAPCHUE, KOHJICHCAIWS, TUIABJICHUE, KPUCTAILIU3AIUS, KUTICHHE, BIIAKHOCTD
BO3JlyXa, pa3IUYHBIE CIOCOOBI TeIUIonepenayn (TEIUIONPOBOJIHOCTh, KOHBEKIHS, W3IyUCHHC),
arperaTtHble COCTOSIHUS BEIISCTBA, MOTJIONICHUE YHEPTUU MMPU UCTIAPESHUH JKUIKOCTH U BBIJICIICHHUE €€
P KOHJICHCAIINH T1apa, 3aBUCUMOCTh TEMITepaTyphl KHIICHHUS OT JABJICHHUS,

OTIMCHIBATh M3YYCHHBIC CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS, WUCIOJB3YSI (U3NYCCKUEC BEITMYWHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS JHEPrusi, TEMIEpParTypa, yIelbHAs TEIUIOEMKOCTh BEIIECCTBA,
yJIenbHas TEIIOTa IUIABJICHUS, yJeNbHAs TEIUIoTa MapooOpa3oBaHUs, yIENbHAS TEIUIOTa CrOPaHHS
TOTUTHBA, KOX(PQHUIIUCHT IOJIE3HOTO JCHCTBHSI TEIUIOBOTO JBUTATENS; NMPU OINHUCAHUU TIPABUIHHO
TPaKTOBATh (PU3UYECKHIA CMBICT HCIIOJIB3YEMBIX BEJIIMYUH, WX 0003HAYCHHS W CIUHUIIBI U3MEPCHUS,
HaXOJUTh (DOPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO (U3NYCCKYIO BEIUYHHY C JPYTUMHU BEIMYMHAMH,
BBIYHCIISATH 3HAYCHHUE (DU3MUECKON BEIIMYUHBL;

aHAJIM3WPOBATH CBOWCTBA TEJ, TEIJIOBBIC SBICHUS U MPOIECCHI, UCIOJIB3YSI OCHOBHBIC TTOJIOKCHHS
ATOMHO-MOJICKYJIIPHOTO YUEHHUS O CTPOCHUH BEIIECTBA U 3aKOH COXPAaHEHUS YHEPTHUH;

pa3auvaTh OCHOBHBIC MPU3HAKU M3YyYEHHBIX (PU3NUCCKUX MOJICIICH CTPOCHUS Ta30B, KUIAKOCTCH U
TBEPIBIX TEJ;

MIPUBOJIUTH TIPUMEPHI TPAKTHIESCKOTO MCTIOIH30BaHMS (PU3NICCKUX 3HAHUN O TETUIOBBIX SBIICHHUSIX;

pelrath 3aJa4u, HMCIOJb3ysd 3aKOH COXPAHEHWsS JHEPrUU B TEIUIOBBIX Mpolleccax U (HOpMyIIbI,
CBSI3BIBAIOINNE (PH3UICCKHE BETUYMHBI (KOJIMYECTBO TEILIOTHI, TEMIIEPATypa, yAeIbHAS TEIUIOEMKOCTh
BEIECTBA, yJAeJbHAs TEIUIOTA TUIABJICHHS, YAETbHAs TEIUIOTa MapooOpa3oBaHMs, yJCIbHAS TEIIOTa
CrOpaHHs TOILTUBA, KOA()(MUIIMEHT IMOJIE3HOTO JACHCTBHS TEIUIOBOTO JIBUraTellsl): Ha OCHOBE aHAIN3a
YCIIOBHS 3aJlaydl 3aIMChIBaTh KPaTKOE YCIIOBHE, BBIICIATh (PU3NYCCKUE BEIMYMHBI, 3aKOHBI W
dbopMyibl, HEOOXOOUMBIC JUISI €€ pPEIICHHs, IPOBOJUTH pacueThl M OICHHBATH PEaTbHOCTh
MOJIYYEHHOTO 3HAYCHHS (PH3UYCCKON BEITHYNHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

HCIIOJIB30BAaTh 3HAHUS O TEIVIOBLIX SBICHHMAX B IOBCEIHEBHON JKM3HU i1 OOeCIeuYeHHs
0€30MacHOCTH TpH OOpalieHUH ¢ TPHOOpaMU W TEXHHUYCCKHUMH YCTPOMCTBAMH, I COXpPaHCHHS
3JI0POBbSI U COOJIFOJICHUS HOPM 93KOJOTHYECKOIO IOBEJICHUS B OKpYXKAIOLIEH cpeie; MPHBOJIUTH
MPUMEPBI SKOJIOTHYECKHUX IOCICACTBHIA PabOTHI JBHUTraTelied BHYTPEHHErO CrOpaHus, TEIIOBBIX U
THIPO3JICKTPOCTAHIIHIH;

pa3auyath TPAHUIBl TPUMEHUMOCTH (U3MYSCKUX 3aKOHOB, IOHUMAaTh BCEOONIMH XapakTep
(byHIaMEHTAIBHBIX (PU3UYECKHX 3aKOHOB (3aKOH COXPAHCHHUs SHEPrHUHM B TEIUIOBBIX IPOIIECCAX) U
OTPaHMYEHHOCTh UCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

HAXOJIUTh aJICKBAaTHYIO MPEUIOKEHHOW 3a1a4de GU3NYECKYI0 MOJIEIb, pa3periaTh IpodaeMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHMKM O TEIUIOBBIX SBJCHHUSIX C UCIOJb30BAaHHMEM MaTEMaTHYECKOIO aIapara,
TaK M IPH MOMOIIH METOJIOB OICHKH.

DJieKTpHYeCKHe H MATHUTHBIE SIBJICHUSI

BhinycKHHUK HAYy4YHTCS:

pacrno3HaBaTh dJEKTPOMArHUTHBIE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCJOBHS MPOTEKAHMS ITUX SBIICHUUN: DJEKTpHU3AIUS TN, B3aUMOJACWUCTBHUE 3apsjioB,
ANIEKTPUYECKH TOK M €ero JeicTBHS (TEMJIOBOE, XUMHUYECKOe, MarHMTHOE), B3aWMOJEWCTBHE
MarHuToB, SJEKTPOMAarHUTHAs WHIYKIHS, ACWCTBUE MArHUTHOTO TMOJS HA MPOBOJHHUK C TOKOM M Ha
JIBUKYIIYIOCS 3apsDKCHHYIO YacTHILy, JEMCTBHE AIIEKTPUYECKOTO TOJS Ha 3apsHKEHHYIO YacTHILY,
AJIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIMHEHHOE pACIpOCTpaHEHHE CBETa, OTPaXEHUE U TMPEIOMIICHHE
CBeTa, IMCTIIEPCHUs CBETA.

COCTaBIISATh CXEMBI JJICKTPUUYECKUX LIEMel C MOCIeqoBaTebHBIM U TapauieTbHbIM COCIUHEHUEM
AJIEMEHTOB, pa3iHuas YCIOBHbIE O0O3HAYEHHS SJIIEMEHTOB DJJIEKTPUUYECKUX Ieneil (MCTOYHUK TOKa,
KITIOY, PE3UCTOP, PEOCTaT, JAMIIOYKa, aMIIEPMETP, BOJILTMETD).



UCTOJb30BAaTh ONTHYECKUE CXEMbl Uil TOCTPOCHHS H300paKeHHH B IUIOCKOM 3epKajie |
coOuparoreii JuH3E.

ONMCBHIBATh W3YYCHHBIC CBOMCTBA TN M 3JEKTPOMArHUTHBIC SBICHHS, WCHOJB3Yysd (u3HuecKue
BEIMYUHBL: DICKTPUYECKHHA 3apsii, CHJIA TOKA, DJCKTPUYECKOE HAIMpPsDKEHHE, DIEKTPUYECKOe
COIIPOTHUBIICHUE, Y/ICIbHOE CONPOTUBIICHHUE BEIIECTBA, pab0Ta IEKTPHUUECKOTO IOJIs, MOLUTHOCTh TOKA,
(OKyCHOE paccTOSTHUE U ONTHUYECKas CHJIA JMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUTMHA BOJIHBI
M YacTOTa CBETA; NMPH ONMHMCAHUHM BEPHO TPAKTOBATH (PM3MUECKUI CMBICT MCHOJIB3yEMBIX BEJIHMUUH, UX
0003HAYeHHsI W EIMHUIBI M3MEPEHHUS; HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTrUMH BEITHUYNHAMH.

aHAJM3UPOBATh CBOWCTBA TeJl, SJICKTPOMArHUTHBIC SIBIICHUS M MPOIIECCHI, UCIIONB3YS (PU3UIECKUE
3aKOHBI: 3aKOH COXpaHEHMsI JIEKTPUUYECKOTO 3apsjaa, 3akoH Oma Julsl ydyacTka Lienu, 3akoH J[xoyns-
Jlenma, 3akoH MpPSAMOJUHEHHOrO pacHpOCTPAHEHUs CBETA, 3aKOH OTPaXKEHHsI CBETa, 3aKOH
MIPEIOMIIEHHUS] CBETA; IPU ATOM pazIMyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTeMaTUYeCKOe
BEIpa)KCHHE.

MPUBOANTH MPUMEPHI MPAKTHUECKOTO HCIIOJIB30BaHUS (U3NYECKUX 3HAHUH O IIEKTPOMAarHUTHBIX
SIBIICHHSIX

pemiaTh 3aJa4d, UCTOIL3Ys (Pu3nyeckue 3akoHbl (3akoH OMa JJis ydacTka IenH, 3aKoH JIkoys-
Jlenma, 3akoH MPSAMOJUHEHHOrO pacHpOCTpPaHEHUS CBETa, 3aKOH OTPaXXEHHS CBETa, 3aKOH
MIPeIOMIIEHHUS CBeTa) U (POPMYIIbI, CBSI3bIBAIOLINE (DPHU3HUECKHE BEIMUMHBI (CHIIa TOKA, JIEKTPUUECKOe
HampsDKeHHe, DIIEKTPUYECKOe COMPOTUBIIEHUE, YAEIbHOE COIMPOTUBJIICHHE BeEIecTBa, padbora
AIIEKTPUYECKOTO TOJISI, MOIIIHOCTh TOKA, (JOKYCHOE PAcCTOSIHUE W ONTUYECKasl CUjia JIMH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI W YacTOTa CBeTa, (QOPMYJBl pacueTra 3JIEKTPHIECKOTO
COTIPOTHUBJICHUS] TIPHU TIOCIIEAOBATEIILHOM M TapaJIeIbHOM COEIWHEHHWH TPOBOIHHUKOB): HA OCHOBE
aHaJlM3a yCJIOBHS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, BHIICIATh (GU3NYECKUE BEIMYMHBI, 3aKOHBI U
dbopMynbl, HeoOXOIUMbIe ISl €€ pEelIeHUs, MPOBOJUTH pacueThl M OILIEHUBATh PEaTbHOCTh
MOJIyY€HHOTO 3HAYeHUSI (PU3NUECKON BETHUNHBL.

BhInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUYHMThCS:

MCII0JIb30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBJICHUSIX B MOBCEAHEBHOM KU3HU JUIsl 00ecnevyeHus
0€30MacHOCTH TpU OOpamieHUH ¢ TpuOOpaMU UM TEXHUUYECKUMH YCTPONCTBAMU, IJIi COXpaHEHUS
3I0pOBbSI U COOJIIOJICHUS HOPM 53KOJOTHYECKOrO MOBEJIEHUS B OKpYKalollel cpezae; MPUBOAUTH
MIPUMEPHI BIUAHUS HIEKTPOMArHUTHBIX U3JIy4€HUI Ha KUBBIE OPraHU3MBbI;

pasnuyath TPAHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMAaTh BCEOOLIUH XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs JJEKTPUYECKOTO 3apsiia) U OrpaHUYCHHOCTh
MCIO0JIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMma Juist yuacTka 1enu, 3akoH Jxoyns-Jlenna u np.);

UCIIOJIb30BAaTh IPUEMBl TMOCTpOeHHsS (U3MYECKUX MoOJeled, IMoucka u  (HOpPMYIUPOBKU
JI0KAQ3aTEeNIbCTB  BBIABHHYTBHIX THUIMOTE3 M TEOPETUYECKHX BBIBOJOB HA OCHOBE SMIIUPHUUYECKU
YCTaHOBJICHHBIX (DAKTOB;

HAXOJHUTh aJCKBATHYIO MPEIOKEHHOM 3aaue GU3NUYECKYI0 MOJIelb, pa3peliarh npobdiaemMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHUN 00 3JEKTPOMArHUTHBIX SIBICHHUSIX C MCIOJIb30BAHUEM MATEMAaTHYECKOTO
amnmapara, TaKk 1 [pHy MOMOIIU METOJIOB OIICHKHU.

KBaHTOBBIC SIBJICHUSA

BhinycKHHUK HAYy4YHTCS:

pacrio3HaBaTh KBAaHTOBbIE SBJICHHMS M OOBSICHATH Ha OCHOBE MMEIOLIMXCS 3HAHHM OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS 3TUX SBJICHUN: €CTECTBEHHAsI U UICKYCCTBEHHAs! PaJMOAKTUBHOCTb,
-, B- ¥ y-u31Iy4yeHus], BOSHUKHOBEHHUE JIMHEHUYATOTO CIIEKTPa U3IyYEeHUS aToMa;

OIMCBIBATH U3yYEHHBIE KBAHTOBbIE SBJICHUS, HCIOb3Yysl (PU3NUECKUE BEMYUHBI: MACCOBOE YHCIIO,
3aps/10BO€ YHCIIO, MEPUOJ MOJypacnana, 3Heprust (GOTOHOB; MPH ONMHMCAHUM NPABUIBHO TPAKTOBAThH
¢u3nvecKuil CMBICT UCMOJIb3YeMbIX BEJIMYMH, WX O0O3HAYEHUs U E€IUHMIIBI M3MEpPEHHs; HaXOJIUTb
(GopMynbl, CBS3BIBAIOLINE JAHHYIO (U3WYECKYIO BEIMYMHY C JPYTUMH BEJITUYMHAMH, BBIYHMCIATH
3Ha4YeHHe (PU3NUECKOM BETMUNHBL;

aHAJM3UPOBATh KBAHTOBBIE SIBJICHMS, WUCMOJB3Ys (PU3MYECKHE 3aKOHbI M TMOCTYJIaThl: 3aKOH
COXpaHEHUs SHEPrHM, 3aKOH COXPAHEHHs SJIEKTPUUECKOTO 3apsja, 3aKOH COXPAHEHUS MacCOBOTO
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YHUCIIA, 3aKOHOMEPHOCTH M3JIy4€HUsS W IOIJIOLIECHUs CBETAa aTOMOM, IIPH 3TOM pa3jInyaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA M €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

pasinyaTh OCHOBHBIC ITPU3HAKHU IUIAHETAPHOM MOJEIN aTOMa, HYKJIOHHOW MOJIEIN aTOMHOTO $1pa;

IIPUBOJUTH NIPUMEPBI IIPOSBIICHUS B IIPUPOJE U IPAKTUYECKOTO UCIOIB30BAHUS PAMOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIACPHBIX PEaKIIMii, CIIEKTPAJIBHOIO aHAIN3A.

BBINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUThCH:

WCIOJb30BaTh TOJyYEeHHbIC 3HAHHS B IOBCETHEBHOM JKM3HM NpU OOpalleHuH ¢ npudopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU (CUETUMK HOHM3HMPYIOIIHUX YAaCTUL, JO3UMETP), A COXPAHEHHUS
3J10pOBbsI U COOIOACHNS HOPM SKOJIOTUUECKOTO IOBEICHUS B OKpYXKaIoUIei cpene;

COOTHOCHTB PHEPTHUIO CBSI3U aTOMHBIX SiAEP C Ae(PEeKTOM MacChl;

IIPUBOJUTH IIPUMEPBl BIWSHUA DPAJMOAKTHBHBIX W3JIy4CHUM Ha JKUBBIE OpPraHU3MBbl; IOHMMAaTh
MIPUHLAII JEUCTBUS JO3UMETPA U PA3JIMYATh YCIOBHS €T0 UCIOJIb30BaHUS;

MOHUMAaTh  HJKOJIOTUYECKHE  MpOOJEeMbl, BO3HUKAIOIIME TIPU  HCIOJIB30BAHUM  ATOMHBIX
ANIEKTPOCTAHLIMM, M TYTH PEIICHHUs 3TUX MpoOJeM, MEePCHEKTUBbI HCIOJB30BaHUS YIPABISEMOTO
TEPMOSIIEPHOTO CHHTE3A.

DJIeMeHThI ACTPOHOMMU

BbInyCKHUK HAy4YUTCH:

yKa3bIBaTh Ha3BaHWs TUIaHeT COJHEYHOW CHUCTEMBI; Pa3lIi4aTh OCHOBHBIC NMPH3HAKH CYTOYHOTO
BpallleHus 3Be31HOro Heba, neuxenust JIynel, ConHIla U MJIaHET OTHOCUTENIBHO 3BE3/I;

MOHUMATh Pa3IMYMs MEXK/Ty TeITHOLEHTPUIECKOHN U TEOTICHTPUYECKON CHCTEMaMH MUPA;

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

YKa3bIBaTh OOIIME CBOWCTBA W OTJIMYHSA IJIAHET 3€MHOW TPYINIBI U IJIAHET-THTAHTOB; MaJBIX Te
CosiHe4HOM cucTeMbl U OOJIBIIMX IUIAHET; MOJIB30BaThCsA KApTOM 3BE3HOrO HeOa MpH HaOMIOACHUAX
3BE3IHOIr0 HeOA;

pa3nuyaTh OCHOBHBIC XapaKTEPUCTHKHM 3Be37 (pa3mep, LBET, TeMIepaTypa) COOTHOCHUThH LIBET
3BE3/IbI C €€ TeMIepaTypoii;

pa3nuyaTh rMIOTE3bl 0 IPOUCX0XkKAeHUN CONHEYHON CUCTEMBI.

Paznea |1

2. Conep:xanue yueOHoro npeamera «O@usuka»
HA YPOBHE OCHOBHOI'0 0011110 00pa30BaHusi

7 kaacce

(70 gacos, 2 yaca B HEZIENIO)

I. BBeanenue (5 1)

[IpenmMer M MeToAbl (PU3UKU. DKCIEPUMEHTANBHBIM METOJ M3y4YeHUs Mpupoisl. M3mepeHue
¢busnveckux BenuuuH. [lorpemHocTh wm3MepeHus. OOO0OIICHHE pe3yabTaTOB AKCIICPHUMEHTA.
HaOnronenne mpocTedinux siBICHUA W TPOLIECCOB MPUPOJBI C IMOMOIIBK OPraHOB YyBCTB (3pCHUS,
ciyxa, ocs3aHus). Mcronb3oBaHME MPOCTEHIIMX HM3MEPUTENBHBIX MPUOOPOB. (CxemaTtuyeckoe
n300pakeHne ONbITOB. MeTo bl MOJy4YeHus 3HaHUH B pu3uke. PU3nKa U TEXHUKA.

®poHTanbHas 1aboparopHas paboTa.

1.0mpenenenue LeHb! AEICHUS U3MEPUTEIILHOTO IpUOopa.

I1. IlepBoHavanbHBIE CBeICHUSI O CTPOCHUH BelecTBa. (6 4acos.)

I'umote3a O JAMCKPETHOM CTpPOEHMHM BemiecTBa. Mosekynbl. HempepbIBHOCTP M XaOTUYHOCTh
IBWKEeHUs uacTull BemecTBa. Iuddysus. bpoyHoBckoe apmwxkeHue. Mopenu rasza, *HIKOCTH U
TBepJoro Ttena. BsammopneiicTBue wacTuiy BemiecTBa. B3auMHOe MNPUTSHKEHHE U OTTAJIKUBAaHUE
MoJIeKyJ. TpH COCTOSIHUS BEIeCTBa.

®poHTanbHas 1aboparopHas paboTa.

2.M3mMepeHne pazMepoB MaJIbIX TeJl.

II1. BzanmoneiictBue TeJ. (23 yac.)



Mexannueckoe aBmkeHHe. PaBHOMepHOE U HE paBHOMepHOE JBrxkeHue. CkopocTs. Pacuer mytu u
BpeMeHM JBWKeHMA. Tpaekropus. IlpsamonuneiHoe nBwkenue. B3ammopnencrsue ten. HMueprus.
Macca. [InotHocTs. M3Mepenne macchl Teila Ha Becax. Pacyer macchl U 00beMa MO €ro MIOTHOCTH.
Cuna. Cunsl B npupoJe: TATOTEHUs, TSKECTH, TpeHHUs, ynpyroctd. 3akoH ['yka. Bec Tena. Cs3zb
MEXAY CUIION TsSXKECTH U Maccol Tena. lunamometp. CrnoskeHHE IBYX CUJI, HAlPABJICHHBIX 10 OJAHOMN
npsimoid. Tpenue. Ynpyras nedpopmanusi.

@ponmanvusle 1ad0pamopHvle padomul.

3.M3mepeHne macchl Tella Ha phlYaXHbIX Becax.

4.M3mepenue oobema Tena.

5.0mnpeneneHue MIOTHOCTH TBEPIOIO BELIECTBA.

6.I'pagynpoBanue NpyXKUHbI U U3MEPEHHUE CUJT TUHAMOMETPOM.

IV [IaBjieHue TBepabIX TeJl, sKHAKOCTeH 1 ra3os. (21 yac)

Hasnenue. Onweir Toppuuennu. bapomerp-anepoua. ATMochepHOe [aBleHHE Ha Pa3THYHBIX
BbicoTax. 3akoH [lackans. CnocoObl yBenuueHuss U yMeHbIIeHUs naBieHus. JlaBieHnue raza. Bec
Bo3ayxa. BozmymiHas oGonouka. M3mepenune atmocdepHoro nabieHus. Manomerpsl. [lopriHeBoit
JKUJIKOCTHBIN Hacoc. llepemaya paBineHHs TBEPABIMU TEIaMH, MKUJIKOCTSAMH, razamu. JlelictBue
XKUJKOCTH U ra3a Ha MOrPy’KEHHOE B HUX Teso. Pacuer naBieHMs KHUIKOCTH HA THO M CTEHKH COCY/a.
Coobmaromue cocyapl. Apxumenosa cuna. ['mapaBnumdeckuit mpecc. [naBanue Ten. [InaBanne cymos.
BosgyxomiaBanue.

®dpoHTanpHas JabopaTopHas padboTa.

7.0npenenenne BHITATKABAIONIECH CHUIIbI, IEHCTBYIONIEH HA MOTPYKEHHOE B KUJIKOCTh TEJNO.

8.BbIsicHeHUE yCIIOBUH TIJIaBaHUS TEJa B AKUJIKOCTH.

V. Pabora u momHocTh. JHeprus. (16 yacos.)

Pabora. Mommuocte. Oueprusi.  Kunermueckass sHeprus. [loTeHnuanbHas sSHeprus. 3aKoH
coxpaHeHus MexaHuuyeckoil sHepruu. I[Ipocteie mexanusmel. KII/[ mexanu3moB. Peiuar. PaBHoBecue
cul Ha pblyare. MomeHT cuibl. Pbruarm B TexHuke, ObiTy U npupone. [IpumeHeHune 3akoHa
paBHOBecHs pblyara K 610Ky. PaBeHCTBO paboT IpH MCMOIb30BAaHUH MPOCTHIX MEXaHU3MOB. «30JI0TOE
MIPaBUJIO» MEXaHUKH.

dpoHTankHas 1abopaTopHas padora.

9.BpIsicHEHUE yCI0BUS pABHOBECHS pblyara.

10.0npenenenue KIIJI mpu noabeme 1o HaKJIOHHOW IJIOCKOCTH.

8 kuace

(70 gacos, 2 yaca B HEJIEIIO)

I. TenioBble siBieHust (24 yaca)

Buyrpennsis sueprus. TemmoBoe nmwkenuwe. Temmeparypa. Termonepenada. HeobpatumocThb
nporecca temionepeaayn. CBsa3b TeMIlepaTypbl BEHIECTBA C XaOTUYECKUM JIBUKEHHEM €ro YacTHlLl.
CriocoObl M3MEHEHUs! BHYTpEHHEH sHepruu. TemnonpoBoaHOCTb. KolnyecTBO TemaoThl. Y aeiabHas
teroeMKkocTh. KonBekuusa. M3mydeHue. 3aKOH COXpaHEHUsT SHEPrMM B TEIUIOBBIX MPOLECCaX.
[InaBnenue u KpuctauM3aus. YaenbHas TeIoTa IulaBieHus. ['paduk 1iaBlieHus U OTBEPACBAHMUS.
[IpeoOpa3oBanue sSHEpPruM NpU HM3MEHEHHMSIX arperaTHoro COCTOSHHUS BemiectBa. lcmapenuwe u
KOHJIeHCcalus. Y7enbHas TeIuioTa napooOpa3oBaHusi M KoHJeHcanuu. Pabora mapa u rasza mpu
pacmupennu. Kunenue kuakoctu. BrnaxkHocTs Bo3nyxa. TemoBble ABUraTenu. DHEprus TOIUIMBA.
VY nenbHas TENMIOTa CrOPaHUSL.

Arperatnbie coctosiHusl. [IpeoOpazoBanue sHeprum B TeruioBeix Aurareisx. KIIJ[ terioBoro
JBUTATES.

®poHTanbHas 1aboparopHas paboTa.

2.CpaBHEHME KOJIMYECTB TEIJIOTHI IPU CMELIMBAHUH BOJABl PA3HOM TeMIepaTyphl.

3.M3mepeHne yaenbHON TEMIOEMKOCTH TBEPIOTO TENa.

I1. DyekTpUYeckne IBJIEHHUS U JJIeKTPOMArHUTHbIE siBJeHus (344aca)

DnekTpu3aius Teia. JNeKTpudeckuil 3apsa. BzaumoneiictBue 3apsioB. JIBa BUia 31€KTPUUECKOTO
3apsga. JIMCKpeTHOCTh 3JIEKTPUUECKOTO 3apsja. JJIEKTPOH. 3aKOH COXPAHEHMsI DIIEKTPUYECKOIO
3apsiia.  OnekTpudeckoe moje. Jnekrpockon. CtpoeHue aToMoB. OObBSICHEHHE HIEKTPUUYECKUX
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sABlIeHUN. IIpOBOJHUKM M HENPOBOJHMKHM JJIEKTpUYecTBa. JIEMCTBUE JJIEKTPUYECKOTO IIOJIS HA
NIEKTPUYECKUE 3aps/bl.

[TocTosIHHBIN dIIeKTpUYEeCKHid TOK. VCTOYHWKM 3IEKTpHUYecKoro Toka. Hocurenn CcBOOOJHBIX
JIEKTPUYECKUX 3apsAA0B B MeTajllaX, JKUJIKOCTSAX M raszax. DJEKTpUYecKas LEllb U €€ COCTaBHbIE
yactu. Cuna Toka. Enununel cumsl Toka. AMnepmerp. M3mepenune cunbl Toka. Hanpsbkenue. Enununnsl
HanpspkeHus. Bonbtmerp. 3mepenue HanpsikeHHs. 3aBUCUMOCTD CUJIbI TOKA OT HAIPSKEHUS.

Conpotusnenue. Ennnuniiel conpotusieHus. 3akon OMa Juist ydacTka ajiekTpuyeckoil nenu. Pacuer
COIIPOTHUBIICHUs IPOBOJHMKOB. YJIEJIbHOE CONpOTUBIEHUE. IIpumepbl Ha pacyeT CONPOTHBIICHUS
IIPOBOJIHUKOB, CWJIBI TOKAa U HanpspkeHus. Peoctatsl. [locnenoBarenpbHoe U napajjieIbHOE COCAMHEHUE
MPOBOJIHUKOB. JI€HCTBUS 3IEKTPUUECKOTO TOKA

3akon Jlxoyns-Jlenma. Pabora 3mekTpudeckoro Toka. MOIIHOCTE IEKTPUYECKOTO TOKA. EIMHUITBI
paboThl DIEKTPUUECKOTO TOKA, HNPHUMEHsAeMble Ha NpakTHKe. CYETYUK DSJIEKTPUUECKON SHEPruH.
DneKTpoHarpeBareiabHble IPUOOpPHL. PacueT anekTposHepruu, noTpediiseMoi ObITOBBIMU MPUOOPAMHU.
HarpeBanne npoBOJHUKOB IEKTPUYECKUM TOKOM. KOJIMUECTBO TEIIOTHI, BBIAEIAEMOE IIPOBOAHUKOM
¢ TokoM. Jlamma HakanuBaHus. Koporkoe 3ambikanue. IIpenoxpanurenu. MarnutHoe moJe.
MarnuTHoEe MOJ€ MNpAMOro TOKAa. MarHuWTHplE JUMHUKA. MAarHuTHOE MOJE KaTyIIKM C TOKOM.
DOneKTpOMarHuTbl M UX nOpuMeHeHud. llocTosiHHble MarHUTHl. MarHuTHOE T10JI€ IOCTOSHHBIX
MarHutoB. MarautHoe mone 3emiu. JlelicTBME MAarHMTHOTO TMOJs HA NPOBOJHHUK C TOKOM.
DJIEKTPUYECKHUI ABUTATEIb.

Dponmanvuvle 1a60pamopHvle padomel.

4.COopka 2JIeKTpUUYECKOMN e U U3MEPEHHUE CHJIBI TOKA B €€ Pa3JIMYHBIX y4acTKax.

5.M3mepeHune HanpspKeHMs Ha Pas3IMYHbIX ydacTKax dJEKTPUYECKOM LEIH.

6.PerynupoBaHue CHIIbI TOKa PEOCTATOM.

7.M13MepeHne conpOTUBIIEHUS IPOBOIHUKA IIPY MIOMOIIM AMIIEPMETPA U BOJIBTMETPA.

8.M3MepeHune MOIIIHOCTH U pabOTHI TOKA B AJICKTPUIECKOH JIaMIIe.

9. COopka 7eKTpOMarHiTa U UCIILITAHUE €r0 JICHCTBUS.

10. N3ydyeHue 37IeKTpUUECKOTO ABUTATEIS MMOCTOSTHHOTO TOKa (Ha MOJIENH ).

I11. CBeToBble siBjieHus. (10 yacoB)

Hcrounuku cBera.

[IpssMonMHENHOE pacpoCTpaHEHUE, OTPAKEHUE W IpesioMJeHue cBeTa. Jlyd. 3aKoH OTpaKeHus
cBera. [Inmockoe 3epkano. Jlunza. OnTtuueckas cuia JuH3bL. M300paxeHue naBaeMoe JIMH30M.
N3mepenue QokycHoro paccrosiHusi coduparomieil auH3bpl. Ontuueckue npubopsl. a3 u 3penue.
Oukn.

dpoHTanpHas JabopaTopHas padboTa.

11.M3y4yeHue 3aKOHOB OTpaKEHUs CBETa

12.HabmnrofgeHue siBIeHUsI MPEIOMIICHHUS CBETa

13.ITomyyenue n300paskeHus MPU MOMOIIH JTUH3BI.

Pe3eps -2uac

9 k1ace

(105 4gacos, 3 yaca B HeZIelO)

I. 3akoHbl B3anMoaeiCcTBHS U ABHKEHUS TeJl. (23 4yacoB)

Marepuanbnaas Touka. Tpaekropus. Ckopocts. Ilepememenne. Cucrema otcuera. Onpenenenue
KOOpAMHATBl JABIXKYIIEro Tena. I'paduku 3aBUCUMOCTH KHUHEMAaTHUECKUX BEIMYUH OT BpPEMEHH.
[IpsimosmHEiHOE  paBHOYCKOpPEHHOE  JBHKeHHE. CKOpOCTb  PAaBHOYCKOPEHHOIO  JBH)KCHUS.
Ilepemelnienne npu paBHOYCKOPEHHOM JBM)KEHUHU. OmpeneneHue KOOPAWHATBI ABMKYILLErO TeEla.
I'paduky 3aBHCHUMOCTM KHHEMAaTHUECKUX BEJIIMYMH OT BpeMeHU. YckopeHue. OTHOCHUTENBHOCTh
MEXaHUYECKOTO ABUKECHU. MHepLnanbHas cucreMa OTCYeTa.

IlepBrrit 3akon Hetotona. Bropoit 3akon Hetotona. Tperuit 3akon Hetotona. CBoGogHOE MageHue
3akoH BcemupHoro Tarorenus. KpuBosimHeiiHoe JBWXEHHE J[BUJKEHHE T1I0 OKPYXHOCTH.
HckyccrBeHHble ciyTHUKH 3emid. Pakersl. MMmynbc. 3akOH coXpaHeHHMs UMIynbca. PeakTuBHOE
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nBIKeHUe. [IBukeHue Tena OpOIIEHHOTO BEPTUKAIBHO BBEpX. JIBmkeHue Tena OpOILIEHHOIO MOJ
YIJIOM K TOPH30HTY. J[BHKeHHe Tena OpOLICHHOTO TOPU30HTAIBHO. Y CKOPEHHE CBOOOIHOTO MaJCHUS
Ha 3eMJie U IpYTUX IUIaHeTax.

@ponmanvusle 1a00pamopHvle padomul.

1. UccnenoBanne paBHOYCKOPEHHOTO JABIKEHHS 0€3 Ha4alIbHOW CKOPOCTH.

2.13MepeHne yCKOpeHusi CBOOOTHOTO TaJACHHUS.

I1. Mexanuveckue koJie0anus 4 BoJHbI. 3BYK. (124acoB)

Mexannueckue  kosebanus.  Amiumtyna. Ilepmon, wacrota. CBoOomHbIe — KOJeOaHUS.
Konebarenpaple cucTeMbl. MasTHHK. 3aBUCHUMOCTH IEPHOJIAa W YaCTOTHl HUTSHOTO MAasTHHUKA OT
uMHBl HUTH. l[lpeBpailieHue »HEpruu NpH KoJjaeOaTeaTbHOM ABMKEHUHU. 3aTyXarollue KoJieOaHus.
Brinyxnennsie kosieOanusa. Mexanudeckue BOJHBL. [[nuHa BosmHbL  [IpomosbHble W TOTIEpEUHBbIE
BOJHBI. CKOPOCTh pacHmpocTpaHEeHHs BOJHBIL. 3BYK. Beicora um TemMOp 3Byka. ['pomkocTh 3Byka/
Pacnipoctpanenue 3Byka. CkopocTb 3Byka. OTpaxkeHue 3Byka. 9xo. PezoHaHc.

®dpoHTanpHas JabopaTopHas padbora.

3.MccrnenmoBanue 3aBUCUMOCTH TEpHUOJAa M YaCTOThI CBOOOJHBIX KOJIEOAaHWUN MaTEeMaTHYeCKOTO
MasiTHUKa OT €T0 JJIUHBI.

I11. DiaekTpomaruutHsle sijaeHus. (19 yacon)

JleficTBe MarHUTHOTO TOJISl HA AJIEKTPUUECKHUE 3apsbl. ['paduyeckoe n3o0pakeHHe MarHUTHOTO
noysi. HampaBnenue Toka U HampaBjIeHHE €ro MarHUTHOTO 1mosis. OOHapyXKeHHEe MarHUTHOTO TOJISI IO
€ro JICWCTBUIO HA AIEKTpUYecKuil TOK. [IpaBuiio neBoi pyku. MarHUTHBIM NOTOK. DJIEKTPOMAarHUTHAs
WHIYKIUS. SIBIEHUE 3JIEKTPOMarHuTHOM HHAYKIKH. [lonydeHre nepeMeHHOro 3JIeKTPUIECKOro TOKA.

DJIeKTpOMarHuTHoe mnoJsie. HeoqHOpoiHOE M HEOTHOPOAHOE T0JIe. B3auMOCBSI3b 3IEKTPUUECKOrO U
MAarHUTHOTO TOJIeH. DJIEKTPOMArHuTHbIE  BOJHBL. CKOPOCTH PACIPOCTPAHEHUS DJIEKTPOMATHUTHBIX
BOJIH. DJIEKTPOJABUTATENb. DJeKTporeHepaTop. CBET — 3JEKTPOMAarHuTHas BOJIHA.

dpoHTanpHas JabopaTopHas padboTa.

4. M3yueHune SBJICHUS AJIEKTPOMATHUTHON UHIYKIUH.

IV. Crpoenne aToma u atomHoro siapa (14 yacos)

PannoaktuBHOCTh. Anbda-, 6eTTa- U ramma-usnydenne. OnbITH 110 PACCEMBAHUIO ah(ha-yacTHIl.
[Inanerapnass mozens artoma. AtomHoe sapo. IIpoToHHO-HEHTpoHHas Mojenb sapa. Metomabl
HaOJIIOJICHUST M PErUCTpaluu YacTull. PaguoakTuBHbIEe peBpalieHus. DKCIEPUMEHTAIbHBIE METO/IbI.
3apsn sapa. MaccoBoe uucio sanapa. Snepusie peakiuu. Jlenenue u cunres saep. CoxpaHeHue 3apsiaa
M MacCcoBOTO 4HCia MpH sAEpHBIX peakiusx. OTKpbITHE NMPOTOHA U HEUTpoHA. SIAEpHBIC CUIIBL.
DHeprus CBS3U YacCTHI] B si/Ipe.

Oueprus cBs3u. JlegekT macc. Beinenenue snepruu npu JefeHud u cuHTese sanaep. Mcenonb3oBanue
snepHoi sHeprun. Jlosumerpus. SAnepueiii peakrop. [IpeoOpazoBanne BHyTpeHHE#H sHepruu suep B
AIIEKTPUYECKYIO0 SHEpruto. AToMHas sHepreTuka. TepMmosiiepHbie peakuuu. buonornyeckoe aeiicTeue
paauanuu.

dpoHTanpHas JabopaTopHas padoTa.

5.U3yuenue aeneHus sapa atoMa ypana 1o ¢otorpaduu TpeKoB.

6.13yuenne TpeKoB 3apsKEHHBIX YaCTHUI IO TOTOBBIM (poTorpadusm.

Crtpoenue u 3Boawonus Beesiennoit (Suacos)

Cocras, ctpoeHue u npoucxoxjaeHue Conneunol cucremsl. bousbiue tena CoaHEYHONU CUCTEMBI.
Mansie Tena Conneunoil cucremsl. CTpoenue, uznydenue u 3oirorus ConHina u 3se31. CTpoeHue u
3BoJIrOLMA BeeneHHou.

3. TemaTuyeckoe NJIAHUPOBAHHUE € YKAa3aHHEM KOJHYECTBA 4YaCOB, OTBOANMBIX HA OCBOEHHE
Ka:KI0H TeMbl

7 KJ1ace
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Ne HasBanmue pazaesnia/TemMbl KoJu1-Bo yacos
n/n

1. ®du3znka u GU3HIECKUE METO bl U3YUCHUS TPUPOJIBI 4

2. MexaHn4ecKue SIBJICHUS 36

3. TemnoBele ABICHUA 24

4, IToBTOpEeHMe/ pezepn 6

5. Hroro 70

8 kaacc

Ne Ha3Banue pa3nena/rembl Kou-Bo yacos
n/n

1. TemnoBkle SIBIEHUS 24

2. DNeKTpUYECKUE STBICHUS 25

3. DNEKTPOMAarHUTHBIC SIBICHUS 6

4, CBETOBEBIC SBIICHHS 8

[ToBTOpenue/ pesepn 5

5. Hroro 70

9 kjacc

Ne Ha3Banmue pa3nesa/TeMbl Kosa-Bo yacos
n/n

1. 3aKOHBI B3aMMOIEHCTBYS U ABYDKECHUS TEN 34

2. MexaHuveckue KojeOaHus U BOJHBL. 3BYK 16

3. DIEeKTPOMarHuTHOE I0JIe 26

4, CrpoeHue aTomMa 1 aTOMHOTO s1pa 19

5. Crpoenue u »Botonus Beenennoit 5

6. [ToBTOpEeHUE/ pe3epn 2

1. Hroro 102
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