


|. [TogcHuTEAbHAA 3aMACKA

Pabouas mporpamma cocTaBieHa B COOTBETCTBHM ¢ TpeOoBaHusMu DenepaabHOro
roCy/IapCTBEHHOTO0 00pa30BaTENBHOIO CTaHAapTa OCHOBHOrO oOmiero oOpas3oBaHus, pazpaboTaHa
Ha ocHOBe «[IprMepHO# mporpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus Mo Gusmke. 7 — 9 Kiacchh»;
aBTopckoit mporpammsel E.M. I'ytauka, A.B. Ilepbimknna 1o ¢hpusuke 1j1si OCHOBHOM IIKOJIHI.

[Tporpamma obecneuena ymuueit YMK no ¢usuke nast 7-9 kiaccoB cuctemMbl yueOHUKOB
«Beprukanb» ( A. B. Ilepoikuna «®usuka» mis 7, 8 kiaaccos u A. B. Ilepeimikuna, E. M. I'ytHuk
«Duzukay 115 9 Kmacca).

[konbHBIH Kypc (HU3UKH — CHUCTEMOOOPA3yIOUIUH JJII ©CTeCTBEHHBIX YyYCOHBIX
MPEIMETOB, TMOCKOJIbKY (U3NYECKUE 3aKOHBI JIGKAT B OCHOBE COJCPKAHHUS KYpPCOB XHMHH,
Ouosioruu, reorpaduu U ACTPOHOMHUH.

OcHoBHbIe LesIn u3y4eHusi GU3NKH B OCHOBHOM IIKOJIE:

e OBJIAJICHUE METOAAMHU HAYYHOTO TIO3HAHUS 3aKOHOB MPHUPOJBI M (HOPMUPOBAHKE HA ITOU
OCHOBE IIPEJICTaBICHUN 0 pru3nuecKol KapTUHE MUPA;

e OBJIaACHUC YMCHUSIMU MMpOBOANTD Ha6JIIOZI€HI/I$I, IJIaHUPOBATb n BBIIIOJIHATH
9KCHEPUMEHTHI, 00padaThIBaTh pe3yJbTaThl U3MEPEHHH, BBIIBUTaTh TMIIOTE3bl U CTPOUTHh MOJENH,
YCTaHAaBJIMBATDb I'PaHUIIbI UX TPUMCHHUMOCTH,

e IPUMEHEHHE MOJTYYEHHBIX 3HAHUN JJI11 OOBSICHEHUs NMPUPOIHBIX SIBIECHUM U MPOLECCOB,
IIPUHIUIIOB ACUCTBUSA TEXHUYECKUX YCTPOUCTB, pELICHUS ITPAKTUYECKUX 3a/1a4;

e (opMHpOBaHHE NPEACTABICHUN O MO3HABAEMOCTU 3aKOHOB IPHUPOJIbI, HEOOXOIUMOCTH
PAa3yMHOI'0 HCIIOJIb30BaHUA I[OCTI/I)KGHI/II;'I HAayKu JJid IlaJII)HeI\/JIIHGFO Pa3BUTHA YCIIOBCYCCKOI'O
o01iecTBa.

JlocTHKeHne ITHX HeJield 00ecedYnBaeTCsl pellieHueM CJIeyIOIMX 3a1a4:

*3HAKOMCTBO YydYaluxca € MCETOAOM HAYYHOTO IIO3HAHHMA MW MCETOAAaMHU MCCICIOBAHUSA
00BEKTOB U SIBIICHUH MPUPOIBI;

'HpI/I06p€TCHI/I€ ydyaluMucs 3HAaHUH O MCXaHUYCCKUX, TCIIJIOBBIX, JJICKTPOMAIrHUTHBLIX H
KBAHTOBBIX SIBJICHUSX, (PU3NYECKUX BEIMUMHAX, XaPAKTEPU3YIOUIUX 3TU SBICHUS;

*bOopMHpOBAaHUE Y YyUaIUXCS YMEHUN HaOMIOAaTh NPHUPOAHBIC SIBICHHUS W BBITIOJIHATH
OMBITHI, JIAOOpaTOpHBIE PAOOTHI M SKCIEPUMEHTAIbHBIE HCCIENI0BaHUS C HCIOJIb30BaHUEM
M3MEPUTENIbHBIX TPUOOPOB, IIUPOKO IPUMEHSEMBIX B IPAKTUUECKON KU3HU;

*OBJIAJICHUE YYalUMHCA TaKMMM OOIIEHAYYHBIMH MOHATUSAMH, KaK NPUPOIHOE SIBIEHUE,
OMIUPUYECKN YCTAHOBIIEHHBIM (pakT, mpoOiema, TUIOTe3a, TEOPETUYECKUH BBIBOJ, PE3yJbTaT
AKCIEPUMEHTAJIbHON ITPOBEPKU;

*[IOHMMaHHUE YyYalllUMUCA OTJIMYUN HAy4yHBIX JAHHBIX OT HEMPOBEPEHHOW HHQOpMaIuH,
[EHHOCTH HayKH JJIs yJOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX M  KYJIBTYPHBIX
noTpeOHOCTEN uenoBeka.

OcHOBHbIE JIHHUH PA3BUTHA YIAIIUXCHA CPECACTBAMMU IMIPEAMETA «Puzuka»

Nzyuenne ¢u3nku B 00pa3oBaTeNbHBIX YUPEKAECHUSX OCHOBHOIO 0O0IIero oOpa3oBaHUS
HAIPABJICHO HA PEATM3ALMIO CICIYIOMNX JIMHUN Pa3BUTHS yUaIMXCS CPEACTBAMM IIPEAMETA:

1)®@opmupoBanue OCHOB HAY4YHOI'0 MHPOBO33pEeHUA U (puznueckoro
MbllIenns.OcBoenrie 3HAHUKA 00 OCHOBHBIX MCTOAAax HAYYHOI'O0 IIO3HAHUA IMPUPOIBI,
XapaKTEPHBIX U €CTECTBEHHbBIX HAyK (IKCHEPUMEHTAIbHOM U TEOPETHUECKOM); (PU3MUECKUX
SBJICHUSX; BEIMUMHAX, XaPAKTEPU3YIOLINX SIBICHUS; 3aKOHAX, KOTOPBIM SIBJIEHUS TOAUYUHSIOTCS.

2)IIpoekTpoBaHe W INpoOBeJeHMe HAOJIOCHHUS] NPHPOAHBIX SIBJEHHH C
HCIO/Ib30BAHUEM  HeO00XOAMMBIX  H3MepHUTeJ]bHbIX NpuOOpoB.YMeHHe  00palOaThIBaTh
pe3ysbTaThl HAOMIOJCHUN WIIM U3MEPEHUI U MPEACTaBIATh UX B PAa3IU4HON (popme, BBIABIATH Ha
9TOH OCHOBE SMIMPUYECKHE 3aBHCUMOCTH; INPUMEHATH IOJYyYCHHbIE 3HAHHS A OOBACHEHHs
IIPUPOJHBIX SIBJICHUM, MPUHLMIIOB JACUCTBUS OTACIBHBIX TEXHUYECKUX YCTPOWMCTB, pEILIATh
bu3nvecKue 3aaaun.
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3) [AmanekTuyeckmii MeToA TO3HAHUS mNpHUpoabl. DopMUPOBaHME MOHUMAHUS
HEOOXOJUMOCTH YCBOCHHMS (U3MYCCKUX 3HAHUH KaK sapa TyMaHHTApHOrO OOpa30BaHMS,
HEOOXOMMOCTH 00IIEUETOBEYCCKOrO KOHTPOJISI Pa3yMHOIO UCIOJIb30BAHUS JOCTH)KCHUN HAYKH U
TEXHOJIOTHH JIUIS TaIbHEHIIEro pa3BUTHS OOIIECTBA U PAa3pEIICHHS II100aIBHBIX MTPOOIIEM.

4) Pa3BuTHEe HMHTE/UIEKTYaJbHbIX M TBOPYECKHX CIOCOOHOCTEi.YMEHHEC CTaBUTh U
pasperath IpodieMy PU HHINBHUYaIbHOW U KOJJICKTUBHON IT03HABATEIBHOM JIEITEILHOCTH.

5) lIpuMeHeHUe TMOJYYeHHBIX 3HAHUNH W YMEHMil JUIS pelleHus MPAKTHYECKUX 32124
noBceqHeBHON km3HU. OLICHKa Pe3y/IbTaTOB CBOMX JCHCTBHM, NMPHUMEHEHUS psia MPHOOPOB U
MEXaHH3MOB; 00€CIEUCHHE PaIlMOHATBHOIO W 0€30MacHOr0 MOBEACHHS M0 OTHOIIEHUIO K cebe,
00111eCTBY, IPUPOJIE.

[Ipu npenoxaBanvu ¢Gu3MkKM B 7-9 Kiaccax IOCTHXKCHHE CHOPMYIHPOBAHHBIX BBIIIC
Oo0IMX JIMHUW Pa3BUTHS YYAlIMXCS OCYIIECTBISIETCS B 00BEME, OMpEAeNsseMOM COJEpKaHHEM
y4eOHOro MpeaMeTa B JaHHOM KJjiacce.

IIpuHIMIBI ¥ TOAX0ABI K (POPMHUPOBAHUIO IPOTPAMMBI:

Crannpapt Broporo nokosieausi (PI'OC) B cpaBHEHUHU CO CTaHIAPTOM MEPBOTO MOKOJICHUS
npeanonaraeT ACSATeNbHOCTHBIM MOAX0J K OOy4YeHMIO, IJle TJaBHAs LEelb: pa3BUTHE JMYHOCTU
yuanierocsi. Cucrema 00pa3oBaHus OTKa3bIBAETCS OT TPAAMLIMOHHOTO IPECTABICHUS PE3YIbTaTOB
o0y4yeHMs B BUJI€ 3HAaHUI, yMEHUH U HaBBIKOB. DOPMYJIUPOBKU CTaHIAPTa YKa3bIBAIOT peasibHbIE
BU/JIbI JESATEILHOCTH, KOTOPBIMHU CJIEIYET OBJIAJETh K KOHILY 00Y4eHHUs], T. €. 00y4aroIuecs: JOIKHbI
YMEThb YUYUTBCS, CaMOCTOSATENbHO J0ObIBaTh 3HAHUSA, AaHAJIU3UPOBaTh, OTOMPATh HYKHYIO
uH(pOpMaLlMIO, YMETh KOHTAaKTUpPOBaThb B pa3IUYHBIX 110 BO3PACTHOMY COCTaBy TIpymmax.
OnTuManbHOE COYeTaHUE TEOPUH, HEOOXOIUMOM AJIsl YCIIEIIHOTO PELICHUs IPAKTUYECKUX 3aau—
rinaBHasg uaed YMK no ¢usuke cucremsl yueOHnkoB «Beptukans» (A. B. Ilepbimkuna «®uszukar
s 7, 8 kiaccoB U A. B. Ilepeiikuna, E. M. I'yrHuk «@usukay g 9 kinacca), KOTopasi BKIIIOYaeT
B ce0s u udpoBeie oopazoBatenbHbie pecypebl (LIOP) nnsa cucremsr Windows.

KoHuentyajabHble MOJIOKEHHS:

CoBpeMeHHbIE HAayYHBIE TPECTABICHUS O LIETOCTHON HAyYyHOW KapTHMHE MHpPA, OCHOBHBIX
TIOHATHUAX (1)I/I3I/IKI/I n MCETOoAax COIIOCTABJICHUA OSKCIICPUMCHTAJIBHBIX W TCOPCTUYCCKUX 3HAaHUU C
MPAKTUYECKUMH 3aJayaMUd OTPaXEHbI B COJIEpP)KaTeIbHOM Marepuane y4eOHHKOB. V3moskeHue
TCOPHUU U MPAKTUKH OITUPACTCA:

e Ha MOHUMAaHHUE BO3PACTAIOIIEH POJU €CTECTBEHHBIX HAYK W HAYYHBIX HMCCIEAOBAHUU B
COBPEMEHHOM MHUPE;

® Ha OBJIAJICHUE YMEHUAMU (QOPMYIUPOBATH TUIOTE3bl, KOHCTPYHPOBAaTh, IPOBOAUTH
AKCIIEPUMEHTHI, OIICHUBATh MOJTYYCHHBIE PE3YIbTATHhI;

® BOCIHTAHHWE OTBETCTBEHHOTO M OEPEIKHOTO OTHOMICHUS K OKPY)KAOIIEH cpelie;

e (opmupoBanue ymeHui 6e30macHoro u 3PGEKTUBHOTO HCIIOIB30BaHUS JTA0OPATOPHOTO
06OPYJIOBaHI/I$[, MMPOBCACHUA TOUYHBIX I/ISMepeHI/II\/'I u a)IeKBaTHOfI OLCHKHU IMOJIYUYCHHBIX PE3YJILTATOB,
MPEJCTaBICHUST HAy4YHO OOOCHOBAaHHBIX apryMEHTOB CBOMX JICHCTBUI, OCHOBaHHBIX Ha
MEXITPEMETHOM aHAIIN3€ YICOHBIX 3aj1ad.

II. O0mas xapakTepucTuka yueOHOro npeamera « ®usuka»

®duzuka BMecTe C Ipyrumu npeameramu (Kype «OKpykarolmuii MUP» Ha4aJlbHOM IIKOJBI,
¢usuueckass reorpadus, XHUMHSA, OHOJOTHA) COCTaBISIET HEMPEPBHIBHBIM IIKOJBHBIH KypC
€CTECTBO3HAHHS.

ITocTpoeHHEe TOrMYECKH CBSI3aHHOT'O Kypca OIMUPAIOCHh Ha CIEIYIOLUE UACH U IOIXO/bI:

— VYcunenue ponu meopemuueckux 3Hanuti ¢ MAKCHMaJbHO BO3MOXKHBIM CHIDKEHHUEM
BECaMaTeMaTHYeCKHX COOTHOIICHUH, Moayac ycBauBaromuxcs GopmanabHo. Tak, B yncie mepBbIX
TeM Kypca Qu3uKu 7-T0 Kjacca UAYT TeMbl «MexaHudeckoe ABukeHue. CUIIbl B NPUPOAE»,
«Queprusi, Pabora, MomHocTe». DTO MO3BOJSET YYEHHKAM YK€ Ha IEpBOHAYAJILHOM JTare
u3ydeHus (PU3MKM OCBaMBaTh W CHJIOBBIE, U DHEpreTudeckue noHatus. B kypce ¢usuku 8-ro
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KjlacCa M3YYEHUIO TEIUIOBBIX JBUTaTeled NPEIIIECTBYET PpPAaCCMOTPEHUE  IIEPBOTO 3aKOHA
TEPMOJIMHAMMKH, a B Kypce (Gu3HKH 9-ro kiacca TeMa «CBETOBBIC SIBICHUS» HAYMHAETCS C aHAJIN3a
AIIEKTPOMArHUTHOM TpPUPOABI CBeTa. VCronb30BaHHME TEOPETUYECKHX 3HAHUN A OOBSCHEHUS
(Gu3nyeckux sBICHUN IOBBINIAET pa3BUBAIOIIEE 3HAUYEHUE Kypca (U3MKH, Belb IIKOJIBHUKU
NPUYYAIOTCS] HAXOAUTh MPUYMHBI SBJICHUN, YTO TPeOyeT CYIIECTBEHHO OOJbIIEH MBICTUTEIHHON
aKTUBHOCTH, YEM 3alIOMMHAHHUE (DAaKTHYECKOTr0 MaTepuaa.

— lenepanusayusa yuebHo2o mamepuania Ha OCHOBE BEIYIIUX HJEH, IPUHIHUIIOB (PU3MKH.
K npumepy, usyueHue tembl «MarHuTHbIE ABICHHS» B Kypce (PU3MKM §-TO Kiacca 3aBepliaeTcs
pacCMOTPEHHUEM SBJIEHUS JIEKTPOMAarHUTHOM MHIYKIMM M SIBJIEHUS caMOMHAYKUuHU. M3yueHue
3aKOHOB T'€OMETPUUYECKOH OINTUKM MPOUCXOJUT B paMKax TeMmbl «CBETOBBIE SIBICHUS»
(9 xnacc). Enqunyto yueOHyro TeMy COCTaBIISIOT KojeOaTeIbHble U BOJHOBBIE POLIECCHI PA3IUYHOM
OPUPOBl — MEXAaHMUYECKUE W DJICKTPOMArHUTHBIC KOJIeOaHWs M BOJHBL. 3agadaM IeHepalu3aluu
CIIY’)KUT UIMPOKOE HCIOJb30BaHHE OOOOIIEHHBIX IUIAHOB MOcTpoeHus orBeroB (A.B. Ycosa) u
O03HAKOMJICHHE Y4YalllUXCS C OCOOEHHOCTSIMU pA3JIUYHBIX MBICIUTENBHBIX Ollepauuil (aHamus,
CHHTE3, CpaBHEHHE, 0000IICHUE, KIacCUpUKAITUA, CHCTEMAaTH3aIIHs ).

— VYcunenue npaxmuueckoii HanpasieHHOCMUU NOAUMEXHUSMA Kypcd. C nensto
OPEOTBPALICHNUS «MeNoApamMbl» B IpenojaBaHuu (GU3uKU, (QOpMUPOBAHHS M Pa3BUTHUSA
MIO3HABATEIBHOTO MHTEpPECca YUYalIMXCsl K MpEeAMETYy NpenojaBaHue (HU3UKH BEAETCS C IIUPOKUM
IPUBJICUYEHUEM JIEMOHCTPALIMOHHOIO KCIIEPUMEHTA, BKIIOYAIOIETr0 U MPUMEPhl IPAKTUYECKOTO
npUMeHeHHs (U3NYECKUX SBJICHUN M 3aKOHOB. YUEHHKAMH BBIMOIHACTCS 3HAYUTEIHHOE YHCIIO
(pOHTATIBHBIX HKCIEPUMEHTOB U JIAOOPATOPHBIX PA0OOT, B TOM YUCIIE U CBA3AHHBIX C U3y4YEHUEM
TEXHUUYECKUX Npuodopos. Ilpemyiaraercsa pemeHue 3a1ad ¢ TEXHUYECKUMH JaHHBIMU, NPOBEIECHUE
CaMOCTOSITENIbHBIX HAOMIONEHUHM ydallMMHUCS HpPU BHINOJIHEHUM MMHU JOMAIHEro 3aJaHus,
OpraHM3alysl BHEKJIACCHOTO YTEHHS JOCTYIHOM Hay4YHO-NOMYJISIPHOM JMTEpaTyphl, IOUCKU
¢u3uko-TexHnueckoil nupopmarmu B Internet.

B kavecTBe Bemymield METOOWMKH TMPHU PEATU3ANUU JTAHHOW MPOTPAMMBbI PEKOMEHIYETCS
UCMOJIb30BaHUE MPOOJIEMHOro 00yueHHs. OTO CIOCOOCTBYET CO3JAHUIO  IOJIOKUTEIIbHON
MOTHBAIlMM M MHTEpeca K U3YyYEHUIO IpeaMeTa, akTUBM3HpyeT oOydeHue. COBMECTHOE pelIeHHe
npoOjaeMbl  pa3BUBAeT KOMMYHHMKAaO€IbHOCTb, YyMEHHE paboTaTb B KOJUIEKTUBE, peIIaTh
HETPaJUIMOHHbIE 33/1a4H, UCIOIb3ys NPUOOPETEHHbIE NPEAMETHBIE, UHTEIEKTYaJIbHbIE U 00Ine
3HaHUS, YMEHUS U HaBbIKH.

Ha orame BBeneHUs 3HAHUN MCMONB3YETCS TEXHOJIOTHS MPOOIEMHO-AHATIOTHYECKOTO
o0y4yeHHsl, KOTopasi TI03BOJIIET OPraHU30BaTh MCCIEI0BATENbCKYIO0 paboTy yyalluxcs Ha ypoke U
CaMOCTOSITENIbHOE OTKpBITHE 3HaHUM. [laHHAst TeXHOJOrus pa3paboTaHa Ha OCHOBE MCCIIEI0BaHUN B
JIByX  CaMOCTOATENbHBIX  obOnmactax —  mpoOisemHoM  oOyuenuun (M.A.  WnbHuLKasd,
B.T. Kyapssues, M.M. MaxmyroB, P.MI. ManadeeB u 1ap.) U TICHXOJOTHHM TBOPYECTBA
(A.B. bpymumunckuif, A.M. Martomkun, A.T. Iymunun u ap.). Ha ypoke BBeneHUs HOBBIX
3HaHUU TOCTAHOBKA IMPOOJIEMBbI 3aKIIOYAeTCsl B CO3JaHUM YYHMTEJIEM MPOOJEMHOW CHUTyallud WU
OpraHu3alliy BBIXOJIa U3 HEE OJHUM M3 TpeX crocoOoB: 1) yuuTenah caM 3a0CTpseT MPOTUBOpEUNE
npoOJieMHON cuTyalluM M cooOmiaer mnpoOieMy; 2) YyYEeHUKH OCO3HAIOT MPOTUBOpPEUHE U
dopmynupytoT npobiemMy; 3) yduTedb AUAJOrOM MOOYXJaeT YYEeHUKOB BBIJBUTATh U MPOBEPSTH
TUIIOTE3bI.

WupuBuayanbHas paboTa TMpH BBINOJHEHMH JOMAIIHUX 33/JaHUMl B COOTBETCTBUHU C
BbIOpaHHOW 0O0Opa3oBaTeNbHOM TpaekTopHe (IPUHLMI MHUHMMyMa M MaKCHUMyMma) pa3BUBaeT
CHOCOOHOCTh YYAIllerocsi CaMOCTOSITENIbHO MBICIUTh U JIMCTBOBAaTh, HECTH OTBETCTBEHHOCTH 32
pe3yNbTaThl CBOETO TPY/Ia.

Cmpykmypa Kypca ¢usuku ¢ 7-9 knaccax
Crtpykrypa Kypca pU3UKH Ha JaHHOW CTYIIEHU O0yUYEHUS OMPEAEISETCS TOCIeI0BATEIHbHBIM
pPaccMOTPEHHUEM Pa3UYHbIX (POPM JIBUXKEHUS BEILECTBA U 3JEKTPOMArHUTHOTO TOJISI B MOPSIAKE UX
YCIOXKHEHUS: MEXaHWYECKHUE  SIBJICHUS, BHYTPEHHEE CTPOCHUE  BEIIECTBA, TEIJIOBHIE
SIBJICHUS,AJIEKTPOMArHUTHBIE SIBJICHUS, KBAHTOBBIC SIBJICHHUS.



I11. Onncanne mecta yueoHoro npeamera «@u3uka» B yueOHOM IVIaHe

B cootBerctBuu ¢ TpebGoBaHusMu DenepanrbHOr0 ToCyIapCTBEHHOTO 00pa3oBaTELHOTO
CTaHJapTa OCHOBHOTO o0Iiero obpasoBanusi npeamer «®dusuka» usydaercs ¢ 7-ro mo 9-i kiacc.
OO0111ee KOJIMYECTBO YPOKOB B HEJIEIIO ¢ 7-T0 1m0 9-i Kitacc coctapiseT 7 yacoB (7—8-ii kimacchl — 1o
2 yaca B Heaemo, 9-if kitacc — 3 yaca B HEZEIIO).

IV. JInuHoCTHBIE, MeTANIPeIMETHBbIE U NPeIMETHbIE Pe3yJIbTAThI 0CBOCHUS
yueOHOro npeamera «®@uznka»

JIMYHOCTHBIMU pe3yJibTaTaMu 00y4eHus1 (PU3HKe B OCHOBHOM IIKOJI€ SIBJISIIOTCS:

'C(l)OpMI/IpOBaHHOCTb MMO3HABATCJIbHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIOCOOHOCTEN yJaruxcs;

*yOEX/IEHHOCTh B BO3MOXXHOCTH TIO3HAHHS TIPUPOABI, B HEOOXOAUMOCTH Pa3yMHOIO
WCIIONIb30BaHUsl JTOCTIDKEHUN HAyKW W TEXHOJOTHH Ui JajbHEHIero pa3BUTHUSI YEIOBEUECKOTO
06HI€CTB21, YBAXKXCHHUC K TBOpPLAM HAYKUW M TCXHUKH, OTHOHICHHUC K (1)I/I3I/IKC KakK O3JICMCHTY
0011e4eI0BeYeCKOil KyIbTypHI;

*CaMOCTOSATEIbHOCTh B IPUOOPETEHUU HOBBIX 3HAHUN U IPAKTUYECKUX YMEHUM;

*TOTOBHOCTH K BBIOOPY >KM3HEHHOT'O YT B COOTBETCTBUU C COOCTBEHHBIMH MHTEpECaMU U
BO3MOXKHOCTSIMU;

*MOTHBaIUMsl 00pa30BaTENbHON JIEATENbHOCTH IIKOJIHHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOTO MOAXO0/A;

*(¢popMUpOBaHUE 1IEHHOCTHBIX OTHOIICHUN JIPYT K JPYTY, YUUTENII0, aBTOpPaM OTKPBITUHA U
n300peTeHm, pe3yabTaTaM 00ydeHHsI.

MertanpeaMeTHbIMM pe3yJIbTaTaMu U3yueHus Kypca «Dusukn» sapusgercs GopMUpOBaHHE
yHUBepcaJIbHbIX yueOHbIX aercTBuil (VY /1).K Hum oTHOCSATCS:

1) rauunocmuvie;

2) peaynsimueHbie, BKIIOYAIOUINE TAKKe IEHCTBUACAMOpeyIAyUlU,

3) nosnasamenvHvie, BKIFOYAOLIHE JIOTHYECKHE, 3HAKOBO-CHMBOJINYECKHE;

4) KOMMYHUKAMUBHbIE.

= JluunocTHble YVY]| oOecrieynBaOT II€HHOCTHO-CMBICIIOBYIO OPHEHTALUIO YyYaIIuXcst
(yMeHHE COOTHOCUTHb TOCTYHNKHM W COOBITHS C NPHUHATBIMM STUYECKUMH HPUHIUIIAMH, 3HAHHE
MOpaJbHBIX HOPM U yYMEHHE BBIIEIUTh HPABCTBEHHBIH ACHEKT MOBEJICHHS), CAMOOIPEIELICHUE U
OPHUEHTALIMIO B COLMAIBHBIX POJAX U MEKIMYHOCTHBIX OTHOILIEHUSAX, IMPUBOJUT K CTAHOBIIECHUIO
LIEHHOCTHOM CTPYKTYpbI CO3HAHUS IUYHOCTH.

* PeryasTuBuble YVY]| oOecrieuynBaroT OpraHu3alMio YdYallUMUCS CBOeH ydeOHOMH
JestenpHOCTH. K HUM OoTHOCATCS:

- yenenonazanue Kak TOCTAaHOBKA yuyeOHOM 3a/laud HAa OCHOBE COOTHECEHHS TOTO, YTO YyXKe
W3BECTHO M YCBOEHO YYaIIUMUCS, U TOTO, YTO €Il€ HEU3BECTHO;

- NIaHupoeanue — OIPEIECIICHUE I0CIIEI0BATEIbHOCTH IIPOMEKYTOUYHBIX LIEJIIEH C y4E€TOM
KOHEYHOT'O Pe3yJIbTaTa; COCTAaBJICHUE IUIaHa U MOCIEA0BATEIBHOCTH JEHCTBUN;

- NPocHO3Upo6arue — TPEIBOCXUIICHUE pe3yabTaTa U YPOBHS YCBOCHMS, €r0 BPEMEHHBIX
XapaKTEepPUCTHK;

- Konmpoaws B (popMe cIMYeHHs crocoda JecTBUS U ero pe3yibTaTa ¢ 3aJ1aHHbIM 3TaJIOHOM
C 1IeJIbI0 OOHAPYKEHUS OTKJIIOHEHUM U OTIIMYMNA OT STAJIOHA;

- KoppeKkyus — BHECEHHE HEOOXOJUMBIX JOMOJHEHUH M KOPPEKTHB B IUIAH M CIIOCO0
JEUCTBHS B CIIy4ae PaCXOKICHMS dTAIOHA, PEaIbHOIO ACUCTBHS U €r0 IPOAYKTA;

- OyeHKka — BBIIEICHUE U OCO3HAHHME YYAIMMHUCSA TOTO, YTO YXKE YCBOCHO M 4YTO €Ll
MOJJIC)KAT YCBOEHUIO, OCO3HAHNE Ka4eCTBA U YPOBHS YCBOCHUS;

- goJle6as camopezynAyus Kak cnocoOHOCTh K MOOMITM3AIMU CHJI U SHEPTHH; CIIOCOOHOCTD K
BOJIEBOMY YCWIHIO, K BBIOOPY CHUTyallUd MOTHUBAlMOHHOIO KOHQUIMKTa M K IPEOJ0JICHUIO
MPENSATCTBUMN.



= Jlo3naBatenbHble YVY][ BKIIOYAOT 00mey4YeOHbIC, JIOTUYECKHE, 3HAKOBO-
cumBoJinueckue Y /1.

ObweyuebnvieY'Y ]| BKIFOYAIOT:

- CaMOCTOSTEIbHOE BhIJICJICHHE U (HOPMYIMPOBAHKE MTO3HABATEIIHHON 11CITH;

- IOUCK U BBIJIEJICHHE HE00X0UMO HH(OPMALINK;

- CTPYKTYPUPOBAaHUE 3HAHUU;

- BBIOOp Hanbosee 3PPEeKTUBHBIX CITOCOOOB PEIICHHMS 33/1aY;

- peduiekcus crocoOOB U YCIOBHA JEHCTBUS, KOHTPOJIb U OLIEHKA MPOIecca U pe3yIbTaToB
JIeSATEeIbHOCTH;

- CMBICIIOBO€ YTEHHME KaK OCMBICIICHHE LN YTEHHsS U BHIOOP BHJIA UTEHUS B 3aBUCUMOCTHU
OT LIEJIH;

- YMEHHE aJIeKBaTHO, OCO3HAHO U MPOU3BOJILHO CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHOU U
MMCbMEHHOW peyH, TepeiaBas CoACpKaHue TEKCTa B COOTBETCTBUM C IEJIBbI0 M COOIIOas HOPMBI
MOCTPOCHHUS TEKCTA;

- TIOCTaHOBKa W (hopMyIHpoBaHHE MPOOJIEMBI, CAMOCTOSITEIBPHOE CO3JaHHE AJITOPHUTMOB
JESTENIbHOCTH MPH PEHICHUH MTPOOJIeM TBOPUYECKOTO U MOMCKOBOTO XapaKTepa;

- JICICTBME CO 3HAKOBO-CUMBOJMYECKMMHU CpPEICTBaMH (3aMellleHHe, KOJUPOBAHUE,
JIEKOAUPOBaHKE, MOICTUPOBAHUE).

Jlocuueckue Y'Y ]l HanpaBiieHbl HA YCTAHOBJICHUE CBSI3€M M OTHOILIEHUW B JIFOOOW 00JacTH
3HaHUA. B pamkax MIKOJIBHOrO OOY4YEeHHS MOJ JIOTUYECKUM MBIIUIEHHEM OOBIYHO MOHUMAETCs
CIIOCOOHOCTh M YMEHHE YYaIIMXCs MPOU3BOJIUTH MPOCTHIE JIOTHYECKUE JACHCTBUA (aHAIN3, CUHTE3,
cpaBHeHHE, O00O0OIIeHHEe U Jp.), a TaKXKe COCTaBHBbIE JIOTMYECKHE ormepanuu (IOCTpOoeHUe
OTPUIIAHMS, YTBEPKICHUE M OIPOBEPKEHHE KaK IMOCTPOCHUE PACCYXKIEHHUS C HCIOJIH30BAHUEM
Pa3IMYHBIX JTOTHUYECKUX CXEM — WHIYKTUBHOW WM JETYKTUBHOI).

3nakoso-cumeonuueckue YY]|, obecneunBaronue KOHKPETHbIE CIIOCOOBI MpeoOpa3zoBaHUs
yueOHOro Marepuana, TMPEACTaBISAIOT JEHCTBUS MoOeaupoaHus, BBIONHAIOMNE QYHKIUH
OTOOpaXeHHs y4eOHOTro MaTepuala; BBIJICJICHUE CYIIECTBEHHOTO; OTphIBA OT KOHKPETHBIX
CUTYaTUBHBIX 3HaYeHHH; popMUpoBaHUE 0OOOIIEHHBIX 3HAHUH.

* KommyHukatuBuble VYVY][  o0ecrneuuBalOT  COLUAIbHYIO  KOMIIETEHTHOCTH U
CO3HATEJIBHYI0 OPUEHTALMIO YYAIIUXCS HA MO3ULUHN JPYTUX JIFOJEH, YMEHHE CIyIIaTh U BCTYNaTh B
JIMaJIoT, y4acTBOBATh B KOJUIEKTMBHOM OOCYXIEHMHM MpoOJIeM, HHTETPUPOBATHCS B TPYIILY
CBEPCTHUKOB U CTPOUTH IMPOAYKTUBHOE B3aHMOJIECHCTBHE U COTPYIHUYECTBO CO CBEPCTHHUKAMHU U
B3POCIIBIMH.

O0mmMH npeAMETHBIMHM pe3yabTaTaMu o00y4deHusi (u3MKe B OCHOBHOH IIKOJE
SABJISIOTCS:

*3HaHUS O MPHUPOJE BAKHEHIINX (PU3NYECKUX SIBICHUH OKPY)KAIOLIEro MHUpa U MOHUMaHHE
CMbICIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSA3b U3YUEHHBIX SIBICHUN;

*YMEHUS I0JIb30BaThCSI METOAAMH HAy4YHOT'O MCCIEAO0BAaHUA SBJIECHUI NPUPOABI, IPOBOINUTH
HaOJI0/IeHUs], TUIAaHUPOBATh U BBIMOJIHATH KCIEPUMEHTHI, 00padaThiBaTh pe3ynbTaThl U3MEPEHUH,
NPEJCTaBIATh PE3yabTaThl U3MEPEHHUH ¢ MOMOIIBIO Tabaull, rpadukoB U Gopmy, oOHAPYKHUBATh
3aBHCHUMOCTH MEXAY (U3NYECKUMHU BEIMYUHAMH, OOBSCHATH MOJYYEHHBIE PE3yNbTaThl U JAeNaTh
BBIBO/IbI, OLICHUBATh IPAHUIIBI IOIPEUTHOCTEN PE3yJIbTaTOB U3MEPEHMUI;

*YMEHUS MPUMEHATh TEOPETUYECKUE 3HAHUS 10 (PU3MKE Ha MPAKTHUKE, peliaTh pU3nYecKue
3a/1a4 Ha IPUMEHEHUE TIOJyYEHHBIX 3HAHUI;

*YMEHHS U HAaBBIKM MPUMEHATH MOJYyYEHHbIE 3HAHUS U1 OOBSCHEHUS IPUHIUIIOB JeHCTBUSA
BAKHEUIINX TEXHUYECKUX YCTPOWCTB, PEIICHMS IPAKTUYECKUX 3a/1ad I[IOBCEIHEBHOW JKU3HH,
obecrieyeHHss 0€30IaCHOCTU CBOEH KHM3HM, PAlMOHAIBHOIO IPUPOIONOIb30BAHUS U OXPaHbI
OKpYKarollEH Cpeibl;



*(opmupoBaHue YOEXKACHUS B 3aKOHOMEPHOM CBA3H U MO3HABAEMOCTH SIBJICHUH MPUPOJIBI, B
O00BEKTUBHOCTH HAy4YHOI'O 3HAHMs, B BBICOKOM LEHHOCTH HAayKM B Pa3BUTHM MaTEpUAILHOW U
JIyXOBHOH KYJIbTYpBI JIFOJICH;

*pa3BUTHE TEOPETHUYECKOIO MBILUICHUS HA OCHOBE ()OPMHMPOBAHUSA YMEHUH YCTaHABIUBATbh
(axThl, pa3nTu4aTh NPUYHHBI U CIEACTBUSA, CTPOUTH MOJICIH U BBIABUTaTh TUIIOTE3bI, OTHICKUBATH U
(bopMynHpOBaTh 10KA3aTENIbCTBA BBIABUHYTHIX IMIIOTE3, BHIBOJUTH U3 SKCIIEPUMEHTAIbHBIX (DAKTOB
U TEOPETHUECKUX MOJIeNIeH (PU3HMUECKUE 3aKOHBI,

*KOMMYHUKAaTUBHBIE yMEHHs JOKJIAAbIBaTh O PE3yIbTaTaX CBOEro HCCICIOBaHUS,
y4acTBOBaThb B JMCKYCCHUHM, KpPaTKO M TOYHO OTBEYaTb HA BOIIPOCHI, MCIOJb30BaTh CIPABOYHYIO
JUTEPATypy U APYrHe UCTOYHUKH WH(POPMALIUH.

YacTHBIMH NpPeIMETHBIMHU pe3yJbTaTaMu 00ydyeHusi pu3nKe B OCHOBHOI IIKOJe, HA
KOTOPbIX OCHOBBIBAKOTCSA 001I[He Pe3yJIbTaThl, ABJISIIOTCS:

*[IOHUMAaHUE U CIOCOOHOCTh OOBSCHATH TaKWe (QU3NYCCKUE SIBIICHUS, KaK CBOOOJHOE
najJieHue Tell, KoJeOaHusl HUTSHOTO U MPYXHUHHOTO MasiTHUKOB, aTMOC(EpHOE JaBJieHHE, IJIaBaHUE
ten, nuddysusi, OonbIas CKUMAECMOCTh Ta30B, Majas COKHMAEMOCTh JKUIKOCTEH M TBEPIbIX TEJ,
MIPOLIECCHI UCTIAPEHUS U TLIABJICHUSI BEIIECTBA, OXJIKICHUE KUIKOCTH MPU MCHIAPEHUU, U3MEHEHUE
BHYTpPEHHEH SHEPrUH Tella B Pe3yJIbTaTe TEIUIONepeaun Wi paboThl BHEITHUX CHJI, JICKTPH3AIUI
TeJ, HarpeBaHWEe MPOBOJAHHUKOB JIEKTPHUUECKUM TOKOM, IJIEKTPOMArHUTHAs WHIYKIIHS, OTpaKeHUE
Y TIPEJIOMJICHUE CBETA, JUCIIEPCUsI CBETA, BOSHUKHOBEHHE JINHEWMUATOTO CIIEKTPA U3JIYUYCHHUS;

*YMEHUS U3MEPATH PACCTOSHUE, IPOMEXYTOK BPEMEHH, CKOPOCTh, YCKOPEHHUE, Maccy, CUILY,
UMITyIbC, PabOTy CHIIBI, MOIIHOCTh, KHHETHYECKYIO OJHEPIHI0, IOTCHIHAIBLHYIO JSHEPTHIO,
TEMIEPaTypy, KOJIUYECTBO TEIJIOTHI, YAETbHYIO TEIJIOEMKOCTh BEIIECTBA, YICIbHYIO TEIUIOTY
MJIaBJICHUSL BEHIECTBA, BJIAXKHOCTh BO3AYyXa, CHIY OJIEKTPUYECKOTO TOKA, AJICKTPHUUYECKOE
HANpsDKEHUE, JIIEKTPUYECKHM 3apsifl, AIEKTPUYECKOE COMPOTUBJICHHE, (POKYCHOE pacCTOSHHE
coOMparoIIe TUH3BI, ONTHYECKYIO CHITY JIMH3BI;

*BJIaJICHUE YKCIIEPUMEHTATbHBIMU METOJAaMH HCCIIEOBAHMS B TIPOIECCE CAMOCTOSITEILHOTO
W3YYCHHUS 3aBUCUMOCTHU MPOUICHHOTO IYTH OT BPEMEHH, Y/UTMHCHHS TPYKUHBI OT MPUIOKCHHON
CHWJIBI, CHJIBI TSDKECTH OT MAacChl Tella, CHUJIbl TPEHUS! CKOJBKEHHs OT IUIOMAJAN CONPUKOCHOBEHUS
TeT W CWJIBI HOPMAJIBHOTO JAaBJICHUS, CHIIBI ApXHMeaa OT 00beMa BBITECHCHHOU BOJIBI, TIEpHOJIa
Kone0aHui MasTHHKA OT €ro JUIMHBI, 00beMa ra3a OT JaBJIEHUs MpPH MOCTOSHHOW TeMmeparype,
CWJIBI TOKAa Ha yYacCTKE IEMHU OT JJICKTPUYECCKOTO HANPSDKEHUS, DJICKTPUICCKOTO COTPOTHBIICHHUS
MPOBOJAHMKA OT €ro JUIMHBI, TUIOIIATU TMOTMEPEYHOr0 CEYeHHs W MaTepuala, HanpaBlIeHUs
WHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO30YXKIEHUS, yria OTPaXKCHHS OT yIJia MaJeHus CBETa;

*[IOHMMAHUE CMBICIa OCHOBHBIX (DM3MYECKHX 3aKOHOB M YMEHHE MPUMEHATh UX Ha
MPAKTUKE: 3aKOHBI JUHAMHKU HBIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHHWs, 3aKoHBI [lackams u
Apxumena, 3aKOH COXpaHEHHs] UMIYJIbCa, 3aKOH COXPAHEHHsI JHEPIHH, 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsaaa, 3akoH OMa i1 yyacTka 1enu, 3akoH [xoyns—JleHna;

*[IOHMMAaHUE TPUHIUIIOB JEHCTBUS MAIWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, C
KOTOPBIMH KaXIBIi YEJIOBEK ITOCTOSTHHO BCTpPEYAeTCs B ITOBCEJHEBHON JKU3HU, W CIIOCOOOB
obecrnieueHns 0€30MacHOCTH MPHU UX UCIOJIB30BAHUY;

*OBJIaJICHWE PA3HOOOpPA3HBIMH CIIOCOOAMHU BBITIOJIHEHUSI PACUYETOB I  HAXOXKICHHS
HEU3BECTHON BENUYHMHBI B COOTBETCTBUU C YCIIOBUSMHU TIOCTaBICHHOW 3a/Jauyd Ha OCHOBaHUU
MCIIOJIb30BaHUs 3aKOHOB (PM3UKH;

*YMEHHUE WCIOIb30BaTh MOTYYCHHBIC 3HAHUS, YMEHUS M HABBIKM B MOBCEIHEBHOW >KH3HU
(OBIT, 5KOJIOTHS, OXpaHa 3JI0POBBS, OXpaHa OKPYXKAIOIIEH Cpe/Ibl, TEXHUKA OE30MMacCHOCTH U Jp.).

Yyamuecs, IposBISIONINEe 0COObII HHTEpeC K PU3UKE, CMOTYT H3ydaTh €€ Ha MOBBIICHHOM
YPOBHE C OJHUM JOIMOJIHUTEIbHBIM y4EOHBIM 4acOM M3 BapHaTHUBHOW 4acTH 0a3MCHOTO y4eOHOTo
(oOpa3oBarenbHOI0) TUIaHa 1O (DHU3HKE.

IIpeamMeTHbIMU pe3yJbTaTaMM U3ydeHHs npeamera «Du3ukay SBISIOTCA CIHEAYIOLIUE
YMEHHS:
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Dopmuposanue 0CHO8 HAYUHO20 MUPOBO33PEHUA U PUULECKO20 MbIULTEHUS:

- pa3nuyaTth HKCIEPUMEHTAIbHBIA U TEOPETUYECKUI CIOCO0 MO3HAHUS PUPOIBI;

- XapaKTepHU30BaTh MEXAaHMUYECKOE IBM)KCHUE, B3aMMOACUCTBUS M MEXaHMUYECKUE CHUJIBI,
MOHSTHE SHEPTUH, MOHATHE 00 aTOMHO-MOJEKYJSIPHOM CTPOSHUHU BEIIECTBA U TPEX COCTOSHUSIX
BELIECTBA.

IIpoexmupoeanue u npogedeHue HaAbONOOEHUs NPUPOOHBIX SAGNEHUL C UCNONbL30BAHUEM
HeoOX00UMbIX UsMepUmenbHblX NPUOOPOE:.

- OLICHUBATh a0COJIIOTHYIO OTPEIIHOCTh W3MEPEHUS, IPUMEHATh METOJ PAIIOB;

- TPOBOJMTH M3MEPEHHE CUJIBl TSKECTH, CHJIBI YIPYTOCTH, CHJIBI TPEHUs; HaOIIOAeHUE
NpEBpallCHUs] YHEPIUU, NEHCTBHS MPOCTHIX MEXaHHU3MOB, HAOIIOJEHUE 3aBHCHMOCTH JIaBJICHUS
raza oT ero Temmneparypbl U 00bEéMa, aTMoc(hepHOro NaBlEHUS, JaBJICHUS CTOJI0A KUIAKOCTU B
3aBHCUMOCTH OT IUIOTHOCTH JKUAKOCTH M BBICOTBI CTOJIOA KHIKOCTH, HAONIONEHHE NeHCTBUS
BBITAJIKUBAIOIIEH CUIIBI U €€ U3MEPEHHE.

Jluanekmuueckuii memoo no3Hanusi NPUPoOOw.

- ONepupoBaThb MPOCTPAHCTBEHHO-BPEMEHHBIMU MaclITabaMu MHpA, CBEACHUSMU O
ctpoennu COTHEYHOW CHCTEMBI U MPEJICTABICHISIME O €€ (POPMHUPOBAHNUHY;

- 000CHOBBIBATh B3aMMOCBSI3b XapaKTepa TEIUIOBOTO JBMKEHHUS YaCTUIl BEIIECTBA M CBOWCTB
BELIECTBA.

Pazeumue unmennexmyanohvlx u meopueckux cnocooHocmel:

- pazpemats yueOHYI0 mpo0ieMy MpH BBEACHUU TOHATHS CKOPOCTH, IMJIOTHOCTH BEUIECTBA,
aHaJIM3€e MPUYMH BO3HUKHOBEHUSI CHUJIbI YIPYTOCTHU M CHJIBI TPEHHS, OIBITOB, MOATBEPKAAOIINX
3aKOH COXpaHEHHWs SHEeprud, 3akoH Ilackans, cymecTBoBaHHE aTMOC(HEPHOTO [aBICHUS U
BBITAJIKUBAIOIICH CUIIBI.

Ilpumenenue nonyueHHvlx 3HAHUU U YMeHUN Ol PeweHUs NPaKMuyeckux 3a0ay
NOBCEOHEBHOU HCUSHUL'

- OTIPE/ICTISITH LIEHY JICTICHNST M3MEPUTEIHLHOTO0 pruoopa;

-U3MepATh Maccy U 00bEM Tesa, TeMIepaTypy Tela, IVIOTHOCTb TBEPBIX TE U KHUJIKOCTEH,
aTMoc(epHOe J1aBJICHHUE;

- Ha IPaKTUKE IPUMEHSATH NIPaBUJIO PaBHOBECHS pblyara, 3aBUCHMMOCTH OBICTPOTHI Mpoliecca
muddy3un oT TeMIepaTyphl BELECTBA, YCIOBUE TUIABAHUS TE.
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Dopmuposanue 0CHO8 HAYUHO20 MUPOBO33PEHUSL U PUSULECKO2O MbIULTCHUSL

- XapaKTepU30BaTh NOHATHE TEILIOBOTO JIBHKEHUS M a0COIOTHOTO HYJISI TEMITEPATyp;

- IPUMEHSTH MEPBBI 3aKOH TEPMOJTUHAMUKHU B IPOCTEHIIINX CUTYAIIHSIX;

- XapaKkTepu30BaTh BHUJBI TEIUIOOOMEHa W (DU3WYECKHE TPOIIECCHI, COMPOBOXKIAIOIINECS
M3MEHEHUEM BHYTPEHHEH SHEePTryuu BEIIeCTBA;

- TPHUMEHATH TMOHATHE OO0 DJJICKTPUYSCKOM UM MArHUTHOM TIONSAX IS OOBSICHCHHUS
COOTBETCTBYIOIIUX (PU3NIECKUX MPOIIECCOB;

- XapaKTepH30BaTh IMOHATHE JIJIEKTPUYCCKHH TOK M IPOIECCHI, COMPOBOXKIAIONIUE €ro
NPOXOXKACHHE B  pa3iMUHBIX  cpemax  (MeTalax, BakKyyMme, OJJIEKTPONIMTaxX, rasax,
MOJTYTIPOBOJTHUKAX ).

IIpoexmuposanue u npogedenue HaAONOOEHUs NPUPOOHBIX ABNEHUL C UCHONb308AHUEM
HeoOX00UMbLX UBMEPUMETIbHBIX NPUDOPOSE.

- MPOBOJIUTH HAOIIOACHUETIPOILIECCOB HArPeBaHUSs, KPUCTANIN3AIUY BEIIECTBA,

- U3y4aTh 3aBHCHMOCTH CHJIBI TOKA B 3JIEKTPUYCCKON IEIH OT MPHUIOKEHHOTO HATIPSHKECHUS
Y COMPOTHUBIICHUS IETIH;

- IPOBOJIUTH HAOIIOICHHE OJTHOCTOPOHHEH MPOBOANMOCTH TIOIYIIPOBOHHKOBOTO JTHO/IA,;

- MMPOBOJUTH HAOIIOJICHHE JIEHCTBUS MPOBOJAHUKA C TOKOM HA CTPENIKY KoMIiaca, NeHCTBUS
AIIEKTPOMArHUTA U DJICKTPOIBUTATEIISL.

Huanexmuueckuii Memoo NO3HAHUS NPUPOObI



- U3JaraTb HAY4YHYKO TOYKY 3pPEHHMS IO BOIPOCY O BHYTPEHHEM CTPOEHUHM 3BE3N, O
NPUHLMIIAATIBHOW cXeMe paboThl TEIUIOBBIX JBUTATENel M JKOJOTHYECKUX Mpodiemax,
00YyCIIOBJIIEHHBIX UX IIPUMEHEHHUEM,

- aHaJIM3UPOBATH BOIIPOCHI, CBSI3AHHBIE C SBIICHUEM JIEKTPOMArHUTHON MHIYKIUH.

Paszeumue unmeniexmyanibHuIX U MEOPUECKUX CHOCOOHOCMEU

- paspemath yueOHYIO0 NpoOJieMy MpU aHAIM3€ BIMSHHS TEIUIOBBIX JBHUraTesieid Ha
OKpYXXaIoIlyl0 Cpely, IPU PacCMOTPEHHUU YCTPOWCTBAa KaJlOpPUMETpa, B IPOLIECCE H3YyYEHUS
MIPOLIECCOB KPUCTAIN3ALINY, UCTIAPEHUSI U KOHJCHCAIIUU, AJIEKTpoJn3a, 3akoHa Jxoyns u Jlenua,
SBJICHUS DJIEKTPOMArHUTHOW MHAYKIIHH.

Ilpumenenue nNONYYEHHLIX 3HAHUU U YMeHUll OAA peuwleHus NpaKmudeckux 3aoay
NOBCEOHEBHOU HCUSHU'

- YUUTBIBATh MPOLIECCH TEIIO00MEHA (TETIION30IISALUS, CUCTEMA OXJIAXK/ICHUSI aBTOMOOHIIS ),

- MPOBOAUTH Pacy€Tbl MPOCTEHIINX SIEKTPUUYECKUX LEMeH, 3IeKTpOoHarpeBaTelbHbIX
puOOPOB, EKTPUUECKUX IPEIOXPAHUTENIEH;

- (pu3mYecK BEpPHO OCYIIECTBIATh 3alIUTYy OT aTMOC(EPHBIX AIEKTPUUECKUX Pa3psiioB;

- OPUEHTHPOBATHCS HA MECTHOCTH IPU NOMOIIM KOMIIaca, MPUMEHSTh AJIEKTPOMArHUTHI,
MUKPO3JIEKTPOIBUTATENN, TPOMKOTOBOPUTEIIH.
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Dopmuposanue 0CHO8 HAYUHO20 MUPOBO33PEHUS U PUSUYECKO2O MbIULTIEHUS

- IPOBOJIUTH KJIACCU(PUKALIMIO BUJIOB MEXaHUUECKOTO JIBH)KEHUS;

- NPUMEHATh B NPOCTEHIINX CIy4asx (yHIAMEHTAIbHBIE 3aKOHBI MEXAaHUKH (3aKOHBI
Hp1oTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOH COXPAaHEHUs SHEPIUN);

- XapaKTepu30oBaThb OCHOBHBIE OCOOCHHOCTH KOJICOATEIBHBIX M BOJIHOBBIX IIPOIIECCOB
Pa3IMYHOMN PUPOBL;

- IPUBOJUTH IPHUMEPBHI, OATBEPKIAAIOIIME BOJHOBOM XapaKTep paclpOCTPAHEHHs CBETa,
3aKOHBI OITUKH;

- u3jaraTh psJl MOJIOKEHMM KBaHTOBOM (m3uku (runore3a M. Ilnanka, Mozaens aToma
H. Bopa, kiaccuduxaims 31eMeHTapHbIX YacTUI] U (yHJaMEHTAJIbHbIE B3aUMOJICHCTBHSA).

IIpoexmuposanue u npogedenue HAOIOOCHUS NPUPOOHBIX ABNEHUL C UCHOIbIOBAHUEM
HeobX00UMbIX UZMEPUMETbHBIX NPUOOPOS:

- H3y4aTh 3aBUCUMOCTHM YCKOPEHHs Tejla OT BEIWYUHBl PABHOICHCTBYIOLIEH CHIIBI,
[IPUJIOKEHHOH K TENy;

- U3y4aTh B3aMOJECHCTBHE TEJ C LIEJIBIO IIPOBEPKH 3aKOHA COXPAHEHHUs UMITYJIbCa,

- MCCIIEJIOBATh 3aBUCUMOCTH IepuoJa KoJebaTeIbHOM CUCTEMbI OT €€ mapaMeTpoB ([UIMHA
HUTH MasiTHUKa, Macca Teja U *KECTKOCTh NPYKUHBI B cllydae KoJiebaHus Tela, MPUKPEINIEHHOTO K
IPYXKHHE);

- IPOBECTU HAOJIOJICHUE SBJICHUS OTPAKEHUSI, TPETIOMIICHUS CBETA U JICHCTBUS JINH3HI;

- POBECTH HAOJIOCHUE CIIJIOIIHOTO CIIEKTPa U JIMHEHYaThIX CIEKTPOB.

Huanexmuueckuii Memoo no3Hanus npupoobi:

- NPUMEHATh 3aKOH COXPaHEHHMs MMITyJbca JUIsl aHaiu3a OCOOEHHOCTEH PEaKTHBHOTO
JIBUKECHHUS,

- 000CHOBaTh 3aBHCUMOCTh BO3MOXKHOTO THUIAa MEXaHHMYECKHUX BOJH M CKOPOCTH HX
pacrpoCTpaHEHHs] OT CBOMCTB CPEJIbI;

- IPOBECTH aHAIU3 IIKajabl JJIEKTPOMAarHUTHBIX M3JIy4EHUHM Kak IIpuMepa Iepexona
KOJIMYECTBEHHBIX HM3MEHEHHH B dYacToTe KoJeOaHWi B KayeCTBEHHbIE HM3MEHEHHS  CBOICTB
U3JIy4CHUM pa3JIMuHbIX JUANIa30HOB;

- M3JI0KUTh BONPOC KJIACCH(UKALMU 3JIEMEHTapHbIX YaCTHIl U MX Y4acTUs B Pa3IMYHBIX
BUJaX (DyHIaMEHTATBHBIX B3aUMOICHCTBUH.

Paszeumue unmennexmyanbHuIX U meopyecKux cnocooHocmel:

- paspemath y4eOHyI0O TpoOjeMy M pPa3BHBAaTh KPUTHUYHOCTb MBIIUICHUS IPH aHAJIH3e
KPUBOJIMHEMHOTO JBM)KEHHUSA, MNEpBOro 3axkoHa HplooTOHa, yCnoBHA 3amycka HMCKYCCTBEHHOIO
CIyTHHKA 3€eMJIM, YCJIOBUH BO3HMKHOBEHHMS CBOOOJHBIX MEXAaHHYECKUX KoJeOaHUH mpu
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OOBSICHEHUH Pa3INudsi CKOPOCTH 3BYKa B Pa3IMYHBIX CpelaX, HEOOXOAUMOCTH OCYIIECTBICHUS
IIPOIIECCOB MOJYJIALIMKA M JCTCKTHPOBAHHUS IPH PATUOTEICPOHHON CBS3U, NMPH PACCMOTPECHUU
OTPaXCHHSI CBETa OT IIEPOXOBATON TOBEPXHOCTH, MPU OOBSICHEHWH (PAaKTa CYIIECTBOBAHUS
H30TOIIOB.

Ilpumenenue nonyueHHvlX 3HAHUU U YMeHUlN OJisl peuweHuss NPAKMUYecKux 3a0ay
NOBCEOHEBHOU HCUSHU.

- YYHMTHIBATh 3HAHUS 10 MEXAHWKE B TIOBCETHEBHOW JXKM3HU (ABM)KCHHE HA TOBOPOTAX,
TOPMO3HO# ITyTh, PABHOBECHE);

- Ha TNPAKTHKE yYUTHIBATh 3aBUCHMOCTH T'POMKOCTH W BBICOTHI 3BYKa OT aMIUIMTYABI U
YaCTOThI KOJICOAHUI;

- MPUMECHATH 3HAHUS 10 ONTHKE C ICJIBI0 COXPAaHEHUS KadecTBa 3PEHHUS W IPHUMEHCHUS
3epKall, JIMH3, ONTUYECKUX MPUOOPOB ((oToanmapar, 04K, MUKPOCKOI);

- CYIUTh O BJHUSHUM PaAJMOAKTUBHOIO M3JIYYCHHS Ha JKHBBIC OPraHU3Mbl, O NpuéMmax
3aIIUTHI OT H3JIYYCHUS U CIIOC00axX ero M3MepeHwusl.

V. Conepxanue yueOHoro npeamera « Ousuka

IIpakTuyeckas 4acTh Y4eOHOI0 COEP:KAHHUSA MPeAMeTa YCHIeHA MATePHAJILHO-
TeXHHYecKoi 0a30ii meHTpa «Touka pocTay, UCIOIBL3YEMOTro JUIsl pealiu3alui 00pa3oBaTeIbHBIX
[IpOrpaMM B paMKax IpenojaBaHus PU3NKU.

ConeprkaHue yueOHOTO MpeMeTa cooTBeTcTBYeT DeniepaibHOMY TOCYAapCTBEHHOMY
00pa3oBaTebHOMY CTaHAAPTY OCHOBHOT'O 00IIIET0 0Opa30BaHuUs.

B nmaHHO# YacTH mporpaMMmbl MPUBEICHO PEKOMEHIYEMOE paclpeieiicHHe YUeOHbIX 4acoB
10 paszenaM Kypca, ompesesieHa Mocie0BaTeIbHOCTh H3yYeHHs YU€OHBIX TEM B COOTBETCTBHHU C
3aadyamMu oOOyueHusl. YKa3aH MUHUMAaJbHBIN MEepeueHb IeMOHCTPAIUii, TPOBOAUMBIX YUUTEIEM B
KJ1acce, JJabopaTopHbIX pabOT U OMBITOB, BHITIOJIHIEMBIX YUEHUKAMHU.

7 kiacc(70 u, 2 4 B He/AeII0)

BBenenue (4 )

®uzuka — Hayka o npupoge. Dusmdeckue sBiueHusa. Pu3nueckue CBOWCTBA TeIl.
Hab6monenue u onucanne ¢puzndeckux sipiieHnid. Gusndeckue BeIuuuHbl. M3Mepenus Gpuznueckux
BEJIMYMH: JUIMHBI, BpeMeHH, Temiieparypbl. dusmdeckue mpubopbl. MexayHapoaHas cucTeMa
enuHull. TOYHOCTh U MOTPENTHOCTh u3MepeHnil. Ou3nKa TEXHUKA.

JlabopaTopHbie padoThI U ONBITHI

Nsmepenne paccrosiuil. M3mepenue Bpemenu. OmpejnenieHUe ILEHBI JCICHUS IIKAJbI
WU3MEPUTENLHOTO MPUOOpa.

JdemMoHcTpauuu

Habmoienne MexaHU4eCKuX, TEeIIOBBIX, DIEKTPUIECKIX, MATHUTHBIX U CBETOBBIX SIBJICHUM:
JIBIDKCHHUE CTAJIBHOTO IIApHKa TO0 KeJ00y KojeOaHwWs MasTHUKA, TasHUE JIbJa, KUIIEHHUE BOJHI,
OTpa)KE€HUE CBETA OT 3€pKajia, JIEKTpU3aLUs TE.

IIpeaMeTHBIMM pe3yJIbTATAMHU U3yYEHUS TEMBI SBIISIOTCS:

* MOHMMAaHHe (PU3UIECKUX TEPMUHOB: TEIIO, BEIIECTBO, MaTEPHI.

e yMeHHMe TIPOBOAWTH HaOMIOACHUS (UIMUYECKUX SBICHHUH; U3MEpATh (U3HUECKUE
BEJIMYMHBI: paCCTOSTHUE, TPOMEKYTOK BpEMEHU, TEMIIEPATYPY;

e BJIajJleHHe DKCIIEPUMEHTAIBHBIMU METOJAMHU WCCIICIOBAHUS TIPH OMPEACICHUH IEHBI
JIeTICHUsT TPUOOpa U MOTPEITHOCTH U3MEPEHNS,

* MOHMMAHHE POJM YUEHBIX HAIIEH CTpaHbl B PA3BUTHE COBPEMEHHON (PM3UKH U BIUSHUE
Ha TEXHUYECKUW U COLMAIIBHBIN IIPOrpeCC.

IlepBOHaYa/IbHBIE CBeICHUS 0 CTPOEHMH BelecTBa (6 1)
Crpoenne BemecTBa. OMBITHI, JT0Ka3bIBAIOIIME ATOMHOE CTPOEHHE BenlecTBa. TeminoBoe
JBIDKEHUE aTOMOB M MOJIeKYI. bpoyHoBckoe nBikenue. uddysus B ra3ax, >KUAKOCTIX U TBEPABIX
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Tenax. B3anMoneiicTBre yacTull BemecTBa. ArperaTHble COCTOSIHUS BelecTBa. MoJenu CTpOeHHS
TBEPJBIX TeJ, KUAKOCTEH M ra3oB. OObACHEHHE CBOMCTB ra3oB, XHJIKOCTEH M TBEpIbIX TEl Ha
OCHOBE MOJICKYJISIPHO-KUHETUYECKUX TPEICTABICHUH.

JlaGopaTropHblie padoThI M ONBITHI

Ompenenenue pasmepoB Manbix Tein. OOHapyXeHUEe ACHCTBUS CHJI  MOJEKYJISIPHOTO
HOPUTSDKEHUS. BelpalyBaHie KpUCTAUIOB MOBApeHHON coiu. ONBITHI 10 OOHAPYXKEHUIO JeHCTBUS
CHJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

JdemoHcTpauuu

Juddysus B razax m xkuakocTd. PactBopeHme kpacku B Boje. Pacmmpenuwe ten mnpu
HarpeBaHuu. Mojenab XaOTHYECKOTO JBIWXKEHHUA MOJEKYJd. Mojenb OpOyHOBCKOTO JBHIKECHUS.
Mogens kpucTaimyeckoil pemerkd. Mogens Monekyiasl Bojabl. ClLemieHHe CBUHIIOBBIX
IWIMHAPOB. JleMOHCTpalusi pacHIMpeHuss TBEpAOro Tena mpu HarpeBaHuu. Cxatue u
BeIpsiMIIeHHe yrpyroro tena. CxumaemocTs ra3zoB. CoxpaHeHue oObemMa KHJIKOCTH IIpU
U3MEHEHUU (OPMEI COCy/Ia.

IIpeaMeTHBIMHU pe3yIbTATAMM U3YyUCHUS TEMBbI SIBJISIOTCS:

® IOHMMaHHWE M CIIOCOOHOCTh OOBACHATH (u3ndeckue siBieHus: auddysus, Oonpiras
C)KMMAeMOCTb a30B, MaJlasi CKUMAEMOCTb KHUJIKOCTEH U TBEPAbIX Tell.

® BIIJICHUE SKCIIEPHUMEHTAILHBIMUA METOJIAaMH HMCCIICOBAHUS TPH ONPEACICHUHA Pa3MEPOB
MaJIbIX TEJ,

® [IOHMMaHUE MNPUYUH OpPOYHOBCKOIO JABMKEHMs, CMAayMBaHHUsS M HECMAuyMBaHUS Tel;
pasInyMsl B MOJICKYJISIPHOM CTPOSHUHU TBEPbIX TEJI, )KUKOCTEH U ra30B;

e ymenue nosp3oBarbes CH U mepeBoAuTh €AMHUIBI U3MEPEHUsT GU3NYECKUX BEIIMYHMH B
KpaTHBIE U JIOJIbHBIC €IUHUIIBI

® YMEHME UCIOJIb30BaTh MOJyYE€HHbIC 3HAHUS, YMEHHS U HABBIKU B IOBCEHEBHOW >KU3HU
(OBIT, 5KOJIOTHS, OXpaHa OKPY’KAIOLIEH Cpebl).

B3aumopeiictBus Tea (23 4)

Mexannyeckoe nuxenue. Tpaekropus. [Iyre. PaBHOMEpHOE U HEpAaBHOMEPHOE JBUKEHUE.
CkopocTtb. I'paduku 3aBUCUMOCTH IYTH U MOJYJII CKOPOCTH OT BpPEMEHM JBMXKEHUs. MHepuus.
WNueptHOCTs Ten. B3ammopeiictBue ten. Macca tena. M3mepenne Mmaccbl Tenma. IlnmoTHOCTB
BeniectBa. Cuna. Cuna tsbxectu. Cuna ynpyroct. 3akoH ['yka. Bec tena. Csizp Mexay cuiion
TSKECTH U Maccoll Tena. Cuiia TSKECTH Ha Apyrux miaHetax. Junamomerp. CriokeHue AByX Cui,
HaIpaBJIEHHBIX 10 OJHOM mpsMoil. PaBHozelcTByromas nByx cui. Cwiia TpeHusa. Pusmdeckas
npupoia HebecHbIX Tesl COTHEUHOM chucTeMBl

JlabopaTopHbie padoThl U ONBITHI

N3mepenne MmuoTHOCTH TBEpAOro Tena. M3MepeHne maccel Tena Ha PBIYAXKHBIX BEcax.
HccnenoBanue 3aBUCMMOCTH YAJMHEHUS CTAJIBHON NPYKMHBI OT NMPUIOKEHHON cuibl. ClioxeHue
CHWJI, HAIIPABJICHHBIX 110 OJTHOM MpsiMOH. MccnenoBanue yciaoBui paBHOBecHs pbryara. Haxoxaenue
LIEHTpa TSKECTH IUIOCKOTO Tena. lccnenoBaHue 3aBUCHMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT
IJIOMIA M COIPUKOCHOBEHUS TEJI M CUJIbl HOPMAJIbHOTO JaBleHUA. ['pagympoBaHuE NPYyKHHBI U
U3MEPEHUE CUII JUHAMOMETPOM.

JdemMoHcTpauuu

TpaexTopust ABWKEHM IIapuKa Ha LIHYpE M IIapuKa, MoJ0packiBaeMOro BBepX. SIBieHue
uHepuuu. PaBHOMEpHOE ABM)KEHUE MY3bIpbKa BO3/AYyXa B CTEKISIHHOM TpyOke ¢ Bomoil. Pasnuunbie
BBl BecoB. CpaBHEHHME Macc Tel C IOMOIIBIO PAaBHOIUIEUHBIX BECOB. B3BelmBaHue BO3xayXa.
CpaBHEHHE MacC pa3IMYHBIX TEJI, MUMEIONUX OJMHAKOBBIH 00beM; OOBEMOB TeJ, HMEIOUIUX
OJIMHAKOBBIE Macchl. M3mepeHue cuibl mo aedopmanuu npyxuHbl. CBOHCTBa CHIIBI TPEHHS.
Crnoxenue cui. PaBHOBecue Tena, uMermero och BpameHus. CrocoObl yMEHBIIEHUS H
YBEJIUUYEHUS CUIIbI TpeHUs. [loAIMITHUKN Pa3nUYHBIX BUAOB.

IIpeamMeTHBIMHU pe3yJIbTATAMHU U3YYCHHS TEMBI SBIIIOTCS:

® [IOHMMAaHUE U CIIOCOOHOCTH OOBSCHATH (PU3MUECKUE SBICHUSA: MEXaHUYECKOE JIBUKCHUE,
pPaBHOMEPHOE U HEPAaBHOMEPHOE JIBUYKEHUE, UHEPILUS, BCEMUPHOE TATOTEHUE
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® YMEHHUE U3MEPATh CKOPOCTb, MacCy, CHILY, BEC, CUIIY TPEHHUS CKOJIbKEHUS, CUITy TPEHMS
Ka4eHus, 00beM, INIOTHOCTH, TeJIa PAaBHOACHCTBYIOIIYIO IBYX CHJI, IEHCTBYIOIIMX HA TEJIO B OJHY U
B IIPOTUBOIOJIOKHbBIE CTOPOHBI

e BJAJICHUE DKCIIEPUMEHTAIbHBIMU METO/IaMHU UCCIIEJOBaHMS B 3aBUCUMOCTH IPOIIEHHOTO
IyTU OT BPEMEHH, YAJIMHEHUS MPYXHUHBI OT MPUIOKEHHON CUJIbI, CHUJIbI TSDKECTH T€la OT MaccChl
TeJa, CHUJIbl TPEHHSI CKOJbKEHHsS OT IJIOUIAJU CONPUKOCHOBEHHS T€l W CHJIbl HOPMalbHOIO
JTaBJICHUS

® [IOHMMAaHUE CMbICIa OCHOBHBIX (DM3MYECKMX 3aKOHOB: 3aKOH BCEMHMPHOIO TATOTEHUS,
3akoH ['yka

e BiaZCHHE CHocoOaMH BBINOJHEHHS PAacUyeTOB NPU HAXOXKICHUU: CKOPOCTH (CpeaHei
CKOpPOCTH), MyTH, BPEMEHH, CHJIBI TSHKECTH, Beca Telsa, IUNIOTHOCTU Tesa, 00bEeMa, MacChl, CHIIBI
YIPYroCTH, PABHOAEHUCTBYIOLIEH ABYX CHWJI, HAIIPABJIEHHBIX IO OJHOM NpPSIMOM B COOTBETCTBUE C
YCIIOBUSIMU IIOCTABJICHHOMN 3a/Jaul HA OCHOBAHUH UCII0JIb30BAHUSI 3aKOHOB (PU3UKHU

® YMEHME HaXOAMTh CBA3b MEXAY (QU3NYECKMMHU BEIMYMHAMU: CUIION TSDKECTH M Maccou
TeJa, CKOPOCTH CO BPEMEHEM U ITyTeM, INIOTHOCTHU Tejla ¢ €ro Maccoi U 00beMOM, CUIION TSDKECTH U
BECOM Tella

® yMEHME IepeBOIUTh (PU3HUECKUE BETMUMHBI U3 HecucTeMHbIX B CU u Hao6opoT

® [IOHMMaHUWE NPUHIUIOB JCUCTBUS JAMHAMOMETpPA, BECOB, BCTPEYAIOLIUXCA B
MIOBCEIHEBHOM JKHU3HU, U CIIOCOO0B 00ecrieueHrs 0€3011aCHOCTH IPU UX UCII0JIb30BAHUU

® YMEHME MCII0JIb30BaTh MOJYUYEHHbIE 3HAHUsI, YMEHHS M HAaBBIKM B ITOBCEIHEBHOMN >KU3HHU,
OBbITY, OXpaHe OKPY’KaIOLIEeH Cpebl.

¢ MPOBOAMTH  ONBITHI, €  HCHOJb30BAHMEM  AHAJOrOBOro  Ja0opaTOpPHOro
odopynoBanus u nugposoro odopyroBanus (ueHTp «Touka pocray).

JlaBjieHue TBepPABIX TeJl, *KUAKOCTeH 1 ra3oB (21 4)

HaBnenue. [laBnenue tBepasix Ten. JlaBnenue raza. OObsiCHEHHE JaBICHUS T'a3a HA OCHOBE
MOJIEKYJIIPHO-KMUHETUUECKUX npencTaBieHuid. [lepenada naBiieHus ra3aMu U JKUJIKOCTSIMH. 3aKOH
[Tackans. CooOmaromue cocynbl. ATMochepHoe maBrneHue. MeToasl M3MepeHne arMochepHOro
nasnenus. bapomerp, wmaHomeTp, Hacoc. 3akoH Apxumena. YCJIOBHS IUTaBaHUSA  Tell.
BosnyxomnnaBanue.

JlabopaTopHbie padoThI U ONBITHI

OrnpezenieHne BBITAJIKMBAIOLIEH CHUJIbI, IEMCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE B KUIKOCTb.
BrisicHenue ycnoBuil miaBaHus Teja B )KUAKOCTH. M3MepeHue aTMocepHOro 1aBIeHuUS.

JdemoncTpanuu

3aBUCUMOCTh JaBJIEHUS OT JCHCTBYIOIIEW CWJIBI W IUIOMAAM Omophl. Paspesanue
IJIACTWJIMHA TOHKOW MHpoBOJIOKOW. JlaBneHue rasa Ha creHku cocyzga. [lap Ilackansa. /laBnenue
BHyTpr kuakocTH. CooOmarommuecss cocynbl. YcTpoicTBo MaHomerpa. OOHapykeHue
atMocepHoro maBneHus. 3Mmepenwe aTmocdepHOro maBieHUs OApOMETPOM-aHEPOUIOM.
VYeTpoicTBO 1 ACHCTBUE THAPABINYECKOTO Ipecca. Y CTPOUCTBO U JIecTBUE Hacoca. JlelicTBue Ha
TEJI0 apXUMEIOBOM CUJTBI B )KUJIKOCTHU U Tra3e. [InaBanue ten. OnsiT Toppuuenin

IIpeaMeTHBIMM pe3yJIbTATAMHU U3yYEHUS TEMBI SBIISIOTCS:

® TIOHMMAaHHE M CHOCOOHOCTh OOBSACHUTH (pU3MUecKkue SBJICHHs: aTMoc(epHOe IaBleHUE,
JIaBJIEHUE >KUJIKOCTEM, ra30B M TBEPJbIX Tell, IUIaBaHUE TE€J, BO3AYXOIUIABAHHE, PACIHOJOKEHHE
YPOBHSI JKHJIKOCTH B COOOINAIOIIMXCS COCYy/ax, CYIIECTBOBAHHME BO3AYITHON OOOJOYKH 3EMITIO,
CIOoCcOOBI YMEHBIIICHUS ¥ YBEIMUEHUS TaBICHUS

e yMEHHE H3MEpATh: aTMOChepHOE HaBJICHHUE, NABJIEHWE J>KHIKOCTH Ha JHO M CTEHKH
cocyaa, CiIy ApxumMmena

® BIAJICHUE OHKCIEPUMEHTAJIbHBIMU METOJaMH HCCIEAOBaHUS 3aBUCUMOCTH: CHJIbI
Apxumena oT 00beMa BHITECHEHHOU BOJIbI, YCIIOBUH TUTABAHUS TEJa B )KUIKOCTH OT JACUCTBUS CHJIBI
TSYKECTU U CUJIBI ApXumena

® TIOHMMAaHHE CMBICTIa OCHOBHBIX (DH3UYECKMX 3aKOHOB M YMEHHE NPUMEHSITh HX Ha
npakTuke: 3akoH [lackans, 3akoH Apxumena
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® [IOHMMaHWE NPHUHIMIOB JEUCTBUS OapomMeTpa-aHepouaa, MaHOMETpa, Hacoca,
TUIPABIMYECKOTO Tpecca, ¢ KOTOPBIMU YEIIOBEK BCTPEUYAECTCS B MOBCEAHEBHON KM3HH U CIIOCOOOB
obecrnieueHrs 6€30MacCHOCTH MPU X UCIOJIB30BaHUU

® BJAJICHUE CIIOCOOAMH BBITIONHEHUS PACUETOB JUIsl HAXOXKICHUS JaBIICHUS, IAaBJICHUE
JKUJIKOCTH Ha JHO U CTEHKH COCYyJa, CHUJIbl ApXuMesa B COOTBETCTBHE C IMOCTABJICHHOM 3aJaull Ha
OCHOBaHUU UCMOJIb30BaHUS 3aKOHOB (PU3UKU

¢ YMCHHUC MCIIOJIB30BATh MMOJTYYCHHBIC 3HAHW, YMCHUS N HABBIKU B HOBCGI[HCBHOﬁ JKU3HU,
9KOJIOTHH, OBITY, OXpPaHE OKPYXKAIOIICH CpPelibl, TEXHUKE O€30MaCHOCTH.

¢ MPOBOAMTH ONBITHL, €  HCHOJb30BAHMEM  AHAJOrOBOr0  Ja0OpPaTOPHOIO
o0opynoBanus u uudposoro odopyrosanusi (meHTp «Touka pocray).

PaGora u MmomHOCTH. DHeprus (16 4)

Mexanuueckas pabota. MomHocTs. [IpocThie MexaHu3mbl. MOMEHT CHIIBL. Y CIOBUS
paBHOBecHs pbluara. «30J0TO€ IPaBHIIO» MeXaHUKU. Buael paBHoBecus. Koadduiment nonesHoro
nevctBust (KII). Dueprus. [loTeHnmansHas u kuHeTuueckas sueprus. [IpeBpaienue sHeprum.

JlaGopaTropHblie padoThbI M ONBITHI

Boisicnenue ycnoBusi paBHoBecusi pbruara. Omnpenenenune KIIJ[ npu mogbeme Tena mo
HAaKJIOHHOM m1ockocTu. HaxokaeHne neHTpa TsHKeCTH IUIOCKOro Teda.

JdemMoHcTpauuu

[Ipocteie Mmexanusmsbl. [IpeBpaliieHre sHeprun Ipu KoyiedaHUsIX MasTHUKA, PACKPYyUYHBaHUU
NPYKUHBI 3aBOJHOW WTPYmIKU. VI3MepeHue pabOThl MpPU IMEPEMEIICHUU Tela. Y CTPOWCTBO W
neiicTBue peluara, OOKOB. PaBeHCTBO pa®OT mpu MCHOIB30BAHUHM MPOCTHIX MEXaHH3MOB.
VYcroitunBoe, HEYCTOMYMBOE U O€3pa3InyHOE PABHOBECHS TEIL.

IIpeaMeTHBIMH pe3yJIbTATAMHU U3YyYEHUS TEMBbI SBIISIOTCS:

® [IOHMMaHHE€ ¥ CIOCOOHOCTh OOBSICHATH (PU3NYECKUE SBJICHUS: PABHOBECHE TEI
IIPEBPAILCHUE OJHOTO BUJA MEXAHUYECKON SJHEPTUU APYTON

® yMEHHE U3MEPATh: MEXaHUYECKYI0 padOoTy, MOITHOCTD TeJa, IJIEYO CHIIbI, MOMEHT CHJIBI.
KIIl, moTeHIManbHyI0 1 KHHETUYECKYIO SHEPTHIO

® BJQJCHUE DKCHEPUMEHTAIBHBIMU METOAAMU  HUCCIEIOBAHUS TIPU  OINPEICICHUHN
COOTHOUIEHUS CUJI U IIIEY, JIJIsl PABHOBECUS pbhluara

® TIOHMMAaHHE CMBICJIA OCHOBHOTO (DM3UYECKOTO 3aKOHA: 3aKOH COXPaHEHUSI SHEPTHUHU

® T[IOHMMaHHWE MPUHIIMIIOB JEUCTBUS phluara, 0JIOKa, HAKJIOHHOW TUIOCKOCTH, C KOTOPBIMH
YEJIOBEK BCTPEYAETCS B MOBCEAHEBHOM XU3HH M CIOCOOOB OOECTeUeHHs] O€30MacHOCTH TPH HUX
WCIIOJIb30BaHUH.

® BIIAJICHUE CITOCOOAMHU BBITIOJHEHUS PACUETOB JIJISI HAXOXKJECHUS: MEXaHUUECKOU paboTHI,
MOIIHOCTH, YCJIOBHUS paBHOBECHUs CWJI Ha pbiuare, MoMeHta cuibl, KIIJI, kuHeTnueckou wu
MOTEHIUATBHOU SHEPTUU

® yMEHHUE HCIOJb30BaTh MOJyYEeHHbIE 3HAHUS, YMEHHS U HABBIKH B TTOBCEIHEBHOMN JKU3HH,
9KOJIOTHH, OBITY, OXpaHE OKPYKAIOIIEH Cpe/bl, TEXHUKE O€30MacHOCTH.

® MPOBOAUTH  ONBITHI, C  HCHOJb30BAHMEM  AHAJOrOBOr0  JA0OPaTOPHOIO
odopynoBanusi u uudpposoro oGopynosanusi (meHTp «Touka pocray).

8 kiacc(70 u, 2 4 B He/meNNI0)

TemoBble siBJaeHus (23 4)

TennoBoe nBwxkenue. TemnoBoe paBHOBecue. Temmeparypa. Buyrpennsis sHeprus. Padota
u Temonepeaaya. TemnonpoBogHocTs. Konsekuus. M3nyyenne. KonnuecTBo TemnoTel. Y aenpHas
TEIUIOEMKOCTh. PacueT KonnyecTBa TEIUIOTHI MpH TemjaooOMeHe. 3aKOH COXpaHeHHs U
IIPEBPALICHMS] SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX IIPOLECCAX.

[InaBneHne M OTBEpAEBAHHME KPUCTAUIMYECKUX TeJ. YelbHas TEIUIOTa IUJIABJICHUS.
Hcnapenne u xonaeHcanuu. Kunenne. Bnaxxnocts Bo3yxa. Y enbHasi TEIIOTa MapooOpa3oBaHus
u KoHaeHcanuu. OOBSCHEHHE W3MEHEHMsI arperaTHoro COCTOSIHMSI BeIllecTBa Ha OCHOBE
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MOJIEKYJISIPHO-KMHETUUECKUX IIPEJICTaBICHUN. 3aKOH COXPAaHEHHS DHEPTMH B TEIUIOBBIX IpOLECCaX.
[IpeoOpazoBanue SHEpPruM B TEIUIOBBIX MalllWHaX. J[Buratenb BHYTpeHHero cropanus. IlapoBas
typbuna. KIIJ[ TteruioBoro nBurartens. DKOJOTHYECKHE MPOOJIEMBl HCIOIb30BAHUS TEIJIOBBIX
MAalIuH.

«HM3y4yenune npeamera «Pusnka» B 4acTH (POPMHPOBAHHUS Yy 00y4aIOIIUXCH HAYYHOIO
MHPOBO33PEHHUS, OCBOEHHS 00IIIeHAYYHbIX MeTO/0B (HA0J/II0leHue, M3MepPeHue, IKCIIEPUMEHT,
MO/eJIMPOBaHHE) NMPOXOJMT € MNPHMEHEHHEeM AaHAJOroBOoro M nMdposoro odopyaoBaHHS
nentTpa «Touka pocray.

JlabGopaTopHbie padoThI U ONBITHI

N3ydeHue siBieHUs TEMI000OMEHA NIPU CMEILIMBAHUN XOJIOJHON U ropsiueii BOJIBI.

Habmtoienne n3aMeHneHnii BHyTpeHHEW SHEpruy Tejia B pe3yJsibTaTe Terionepeaadn u
pabOThI BHEUTHUX CHIL

N3mepenne yaenbHOM TeII0EMKOCTH TBEPAOTO TeNa.

N3mepenue yaenbHOU TEeIUIOTHI IIJIaBICHUS JIbJa.

CpaBHEHME KOJIMYECTB TEIJIOTHI IPU CMEIIMBAHUU BOJbI PA3HOM TEMIIEPATYPBHI.

HccenenoBanue npouecca UCIapeHus.

HccnenoBanue TEMIOBBIX CBOMCTB MapaduHa.

N3mepenue BIaKHOCTH BO31yXa.

JdeMoncTpamun

HarpeBaHue »XHIKOCTH B JIATYHHOH TpyOKe.

HarpeBanue xuakocTeil Ha IBYX TOpEJKax.

HarpeBanue BoAbI IIpy CrOpaHUM CyXOTO TOPIOYETO B FOPEIIKE.

OxunaxkieHne KUAKOCTH MPU UCTIAPEHUU.

Habnronenune nporiecca HarpeBaHus U KUTICHUS BOJIBI B CTEKIITHHON KOJIOE.

[IpuHUUI nEeNCTBUS TEPMOMETPA.

TemnonpoBoIHOCTH Pa3IMUHBIX MaTEPUAJIOB.

KoHBek1Ms B JKUIKOCTSX U ra3ax.

Temonepenaya myremM U3JIy4eHHUs.

SIBneHne ucnapeHus.

Habntoienne KoHaeHcaluy napoB BOJIbI HA CTAKaHE CO JIbJIOM.

YeTpoicTBO KaJIOpUMETPA.

Mopenb KpUCTAIIINYECKON PEIIETKH.

IIpenmMeTHbIMH pe3yJIbTATAMH IIPU U3YUYEHUHU TEMBI SIBJISIFOTCS:

® [IOHMMAaHHE U CHOCOOHOCTh OOBACHATH (PU3MUECKHE SIBICHHUS: KOHBEKIIUS, U3JIy4YECHHUE,
TEIJIONPOBOJHOCTh, U3MEHEHHE BHYTPEHHEH OSHEPIMM Tela B pPE3yJbTare TEIUIONEpeaadyd WIH
paboThl BHEIIHUX CWJI, HCHapeHue (KOHJeHcalus) W IIaBlieHHe (OTBEpJEeBaHME) BEIIECTBa,
OXJIAXKIEHUE JKUJKOCTH P UCTIAPEHUH, KOHACHCAlNs, KUIIEHUE, BBINIaJICHHE POCHI

® YMEHHE W3MEPATH: TEMIEPATypy, KOJIMUYECTBO TEIUIOTHI, YACIBHYIO TEIJIOEMKOCTh
BEIIECTBa, YAENbHYIO TEIUIOTY IUJIaBJICHHsS BEIIECTBA, YyJAeNbHas TEIUIOTY I[apooOpa3oBaHus,
BJIQ)KHOCTb BO3/1yXa

® BJaJIeHUE PKCIEPUMEHTAIbHBIMU METOJAMU HCCIIEJOBAaHHUSI aBUCUMOCTH OTHOCHUTEIHHON
BIIQKHOCTH BO3/lyXa OT JaBJICHHUsS BOJASHOIO I1apa, COJAEPIXKAIIErocs B BO3AyXe IpPH JaHHOU
TEMIIEPATYPE M JABJICHMs HACBIIEHHOTO BOJASHOIO Mapa: ONpPENEICHMs yIEIbHOW TEIIOEMKOCTU
BEII[ECTBA

¢ [IOHMMAaHHE TPUHLUIOB JEHCTBUS KOHJEHCAIMOHHOTO U BOJIOCHOIO THUI'POMETPOB
NCUXPOMETpa, JABHUraTellsi BHYTPEHHEro CropaHusi, MapoBOM TYpOMHBI C KOTOPBIMH 4YeJOBEK
MOCTOSTHHO BCTPEUYaeTCsl B MOBCEHEBHOM JKHU3HM, U CIIOCOOOB obecriedeHus: 0€30MacHOCTH MPH UX
MCII0JIb30BaHUNU

® [IOHMMAaHHE CMBICJIA 3aKOHA COXPAHEHMS M MPEBPALLEHUS SHEPIMU B MEXAaHUYECKHUX U
TEIJIOBBIX MTPOLIECCAX U YMEHUE IPUMEHSATh €r0 Ha IPAKTUKE

e OBJaJEHHE pa3HOOOpa3HBIMU CHOCOOAMH BBIIIOJHEHUS pPAcUeTOB I HAXOXKICHHS
YIENbHOM TEIUIOEMKOCTH, KOJHMYECTBAa TEIUIOThI, HEOOXOAMMOTO JUIs HarpeBaHHs Tena WIH
BBIJICIISIEMOTO UM MPH OXJIAXKIACHUH, YIETbHON TEIIOTHI CrOPaHus, YACIbHONW TEIUIOTHI IIJIaBICHUS,
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BJIQKHOCTH BO3AYyXa, YIENbHOM TemIoTel mapooOpa3oBaHus M KoHzaeHcauuu, KIIJ| TemmoBoro
JBUTATEIsl B COOTBETCTBUHM C YCIOBUSAMHU IIOCTaBJICHHOHM 3aJa4d Ha OCHOBAHUU HCIIOJIb30BAHUSA
3aKOHOB (PU3HKH

e YMEHHUE HCIIOJIb30BaTh MOJIyYCHHBIC 3HAHMS, YMEHUS U HABBIKU B ITIOBCEIHEBHOM JKU3HH,
9KOJIOTUH, OBITY, OXpaHe OKPYKAIOLIEH cpeibl, TEXHUKE 0€30I1aCHOCTH.

dileKTpUYecKue ABJIeHus (29 1)

Dnektpuzanus Tel. J[Ba poaa aeKTpUUecKuX 3apsioB. BzaumoaeicTBue 3apsHpkKeHHBIX Tell.
[IpoBOAHMKH, IUAIEKTPUKKA U TOJYNPOBOJHUKU. OIJIEKTpPUYECKOE TIoje. 3aKOH COXpaHEHUs
AIIEKTPUYECKOro 3apsiaa. JlenuMocTh anekTpudeckoro 3apsia. OieKTpoH. CTpoeHue aToma.
OnekTpuueckuii TOK. JlelicTBHE AJIEKTPUYECKOro MOl Ha dJeKTpUuueckue 3apsabl. McTouHuku
TOKa. OJekTpuyeckas 1enb. Cuiga ToOKa. DJNEKTPUYECKOE HANPSHKEHUE. IJIEKTPUUYECKOE
conpotusiieHue. 3akon Oma s ydactka nenu. [locnegoBarenbHoe U mapajuieIbHOE COeIUHEHUE
MpoBOIHUKOB. PaboTa u MOIIHOCTE 35ekTpuueckoro Toka. 3akon Jxoyns—Ilenna. Konaencarop.
[TpaBuiia 6€30MacHOCTH MPU paboTe C MEKTPOIPHUOOPAMH.

JlabGopaTopHbie padoThI U ONBITHI

OnThl O HAOMIOICHUIO ANEKTPU3ALMH TEJ IPH COPUKOCHOBEHHUH.

[IpoBOIHMKY U AUDIIEKTPUKH B HJIEKTPUUECKOM II0JIE.

W3roTtoBneHune u UCHBITAHNE TaTbBAHUYECKOTO AIIEMEHTA.

N3mepenue cuiibl 3JIEKTPUUECKOTO TOKA.

N3mepenue HanpsHKeHHs Ha Pa3IMYHBIX y4acTKaX dJIEKTPUUECKO LeTH.

UccnenoBanue 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOJIHUKA OT €r0 JIJTUHBI,
IJIOIA U TTOTIEPEYHOTO CEUEHHS M MaTepuara.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA B TIPOBOJTHUKE OT HATIPSIKEHUSI.

W3mepenue conpoTUBIICHHS MPOBOTHUKA IIPU MTOMOIIN aMIIEpMETPa U BOILTMETPA.

N3yueHune nocnenoBaTeaIbHOrO COEAMHEHUS TPOBOJHUKOB.

N3yuenne napaieIbHOTO COCTUHEHHS TTPOBOTHUKOB.

N3mepenne MOIITHOCTH ¥ pabOThI TOKA B DIIEKTPUYECKOH JIaMIIe.

Nzyuenune paboThl MOTYPOBOIHUKOBOTO TUO/A.

COopKka 2IeKTpUYECKOM LIeMH U U3MEPEHUE CUIIBI TOKA B €€ Pa3IMYHbIX Y4acTKaXx.

PerynupoBanue cuibl TOKa pEOCTaTOM.

JdemoncTpanuu

DneKkTpu3aius Tel.

B3auMogeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

JIBa pojia JIEKTPHUECKUX 3apsI0B.

YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

Oo6Hapy>keHue Mo 3apsLKEHHOTO 1apa.

JlenuMocThb 3IEKTPUYECKOTO 3apsia.

B3anmMozeiicTBre mapauieabHbIX MPOBOHUKOB TIPH 3aMbIKAHUHU TIETIH.

YCeTpolCTBO KOHIEHCATOPA.

[TpoBOTHUKY ¥ U3OISATOPHI.

N3mepenue cuiibl TOka aMIepMETPOM.

N3mepenne HanpsoKeHHs! BOIBTMETPOM.

Peocrat u Mara3uH conpoTUBIICHUN.

IIpeaMeTHBIMM pe3yJibTATAMU TIPU U3YICHUH TEMBI SBIISIOTCS:

¢ TIOHMMaHHE U CIOCOOHOCTH OOBSICHITh (UINYSCKUE SBICHUS: JJICKTpU3AIMS Tell,
HarpeBaHue MPOBOJIHUKOB JIEKTPUUECKUM TOKOM, JIEKTPUUECKUN TOK B METAJLJIaX, JIEKTPUUECKHE
SIBJICHUS B TIO3UIIMH CTPOEHUS aTOMa, ICUCTBUS AIEKTPUUECKOTO TOKA

® yYMEHUE U3MEPATh CHIIy DJJIEKTPUUECKOTO TOKa, DSJIEKTPUUECKOE HAaIpsKEHUE,
AIEKTPUUYECKUH 3apsil, HIEKTPUUECKOE COITPOTHUBICHUE
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® BJIAJACHHUC BKCHepI/IMeHTaHLHLIMI/I METOAaMU HUCCICOOBAHUS 3aBUCHUMOCTHU CHJIBI TOKA Ha
Y4acTKE LEMHU OT JEKTPUUYECKOTO HAMPSIKEHUS], JIEKTPUUECKOTO0 CONMPOTUBICHUS MPOBOAHUKA OT
€ro JUTMHBI, TIJIOMIA U TIOTIEPEYHOT0 CEUCHHS M MaTepuasa

® [IOHMMAaHHE CMBIC/IA 3aKOHA COXPaHEHUs JJIEKTPUUECKOro 3apsiga, 3akoHa Oma miis
yuyacTka nenu. 3akoHa Jxoyns-Jlenna

e [IOHMMaHWE TIPUHIUIIA JIEUCTBUS DJIEKTPOCKOIA, JJIEKTPOMETpa, TajlbBaHUYECKOTO
3JIEMEHTA, aKKyMYJIITopa, (poHapuka, peocrara, KOHACHCATOPA, JJaMITbl HAKATMBAHUSA, C KOTOPHIMH
YEJIOBEK CTAIKUBACTCS B TOBCETHEBHOW JKM3HH, M CIIOCOOOB obOecredeHusi O€30MacHOCTH TPU UX
HCIOJIb30BAaHUU

® BJIAJACHHUC paSJII/I‘-IHLIMI/I CHOCO6aMI/I BBIITOJIHCHUA paC‘-IeTOB JUIA HAXOXJACHHA CHUJIbI TOKA,
HaIpsOKEHUsl, COMNPOTUBIEHUA TMPU MAPAVICIBHOM U MOCIEI0BAaTEIBHOM  COEIMHEHUU
IIPOBOJIHUKOB, YJI€THHOTO COMPOTUBIICHUS pa0OThl U MOITHOCTH JIEKTPUUYECKOTO TOKA, KOJIMYECTBA
TCIIJIOTHI, BBIACIISIEMOI'O HpOBOI[HI/IKOM C TOKOM, EMKOCTHU KOHI[CHCEITOpa, pa6OTI)I BHGKTqueCKOFO
OJIsl KOHJIGHCATOpa, SHEPTUH KOHACHCcCaTOpa

L] YMGHI/IG HUCIIOJIB30BATh HOJIyT-IeHHI)Ie 3HaHUA, YMGHI/DI 1 HABBIKU B HOBC@I[HCBHOﬁ JKHU3HU,
9KOJIOTUH, OBITY, OXpaHE OKPYKAIOIICH Cpe/bl, TEXHUKE 0€30MMacCHOCTH.

DJIEeKTPOMarHuTHbIE siBJIeHUsI (6 1)

OmneiT Opcrena. MarautHoe noje. MarHutTHoe nojie npsMoro Toka. MaruutHoe rnose
KaTyIIKU ¢ TOKOM. [locTossHHBIE MarHUThl. MarHUTHOE T0JI€ MOCTOSHHBIX MarHUTOB. MarHutHoe
nosie 3emin. B3anmopeiicteue MariuToB. JleiicTBUE MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
DNEeKTPUUECKUN IBUTATEb.

JlaGopaTropHblie padoThI M ONBITHI

HccnenoBanue siBI€HNUS MarHUTHOTO B3aUMOJIEUCTBUS TEl.

HccnenoBanue sBJIEHNS HaMarHUYMBAHUS BEIIECTBA.

HccnenoBanue nefcTBUS AIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

N3ydyeHne neiicTBUS MArHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.

N3ydenue nenicTBus 3J1EKTPOIBUTATENS.

COopka 37eKTpOMarHuTa U UCIbITaHUE €ro JeHCTBUS.

N3ydeHue 3neKTpuyecKoro IBUraTesis HOCTOSSHHOTO TOKa (Ha MOJIETH).

JdemoHcTpanuu

OmnsIT OpcTena.

MarsuTtHoe nose Toka.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

B3aumoeicTBie NOCTOSHHBIX MarHUTOB.

YCeTpoiCcTBO U JEHCTBHE KOMITACA.

Y CTpOUCTBO 2JIEKTPOABUTATEIIS.

IIpenmMeTHbIMHU pe3yJIbTATAMHU U3YUYCHHS TEMBI SIBISIOTCS:

® [IOHMMAaHUE U CIIOCOOHOCTh OOBICHATH (PU3MUECKUE SBJICHUSA: HAMAarHUYEHHOCTD JKele3a
U CTaj, B3aUMOJCHCTBME MarHMTOB, B3aUMOJEHCTBUE IPOBOJHMKA C TOKOM W MarHUTHON
CTpEJIKH, IeWCTBHE MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM

® BJAJICHUE DKCIEPUMEHTAIbHBIMU METOJAMHU HCCIIEIOBAHUS 3aBUCUMOCTH MAarHMTHOIO
JENCTBUS KaTyUIKU OT CHJIBI TOKA B LIENIN

® yMEHHE HCIOJIb30BaTh MOJIyYeHHbIE 3HaHUS, YMEHUS U HaBBIKU B TTOBCEIHEBHOM KU3HHU,
HKOJIOTHH, OBITY, OXpaHe OKPY>KAIOLIeH Cpe/bl, TEXHUKE 0€301MacHOCTH.

CaetoBble siBjienns (12 v)

Uctounuku cBeta. [IpsMonrHeitHOe pacpocTpaHeHue cBeTa. Buanmoe ABUKEHUE CBETHIL.
Ompaoicenue ceéema. 3aKOH OTpakeHUsl cBera. [lnockoe sepkano. llpenomnenue csera. 3akoH
npesnomiuenuss cBeta. Jlun3el. ®DokycHoe paccrosstHue JuH3bL. OnTHYecKas CHJIa  JIMH3BIL.
N3o00paxenus, naBaeMbie THH30M. [ 11a3 kKak ontudeckas cuctema. OnTuyeckue mpuOopsI.

JlaGopaTropHblie padoThI M ONBITHI

N3yueHne siBIIEHUS paclIpOCTPAHEHHUS CBETA.
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HccnepoBanue 3aBUCUMOCTH yIJla OTPAaXKEHUSI CBETa OT yrja MaJeHusl.

N3ydenue cBoilcTB M300paskeHUs B IUIOCKOM 3€pKaie.

N3mepenne poKycHOTO pacCTOSTHUS COOUPAIOIICH JTUH3BI.

[Tonydenue n3006paxeHUid MPHU MOMOIIH JINH3HI.

JdemMoHcTpanuu

[IpsiMonuHENHOE pacIIPOCTPAHEHUE CBETA.

[Tonyyenue TeHU U TOJYTCHHU.

OTtpaxeHue cBera.

IIpenomiieHnue ceera.

Xon ydeit B cobuparoieit TuH3e.

XoJ n1y4deil B pacCerBaroIleu JIMH3E.

[Tonmy4yenue n300paXKeHUIA C TOMOIIBIO JIMH3.

[TpuHIMn neicTBUS NPOSKIIMOHHOTO anmnapaTa u (poTtoanrmapara.

Mogens rnaza.

IIpeaMeTHBIMH pe3yJIbTATAMHU U3YyYEHUS TEMBbI SBIISIOTCS:

® TIOHNMaHHWE U CIIOCOOHOCTh OOBSICHATH (DHU3MYECKHE SBJICHUS: MPSIMOJIUMHEHHOE
pacmnpocTpaHeHHs CBeTa, 00pa30BaHUE TEHU U TOJIYTEHU, OTPAKEHUE U MPEJIOMIICHHE CBETa

® yMEHHUE U3MEPATHh POKYCHOE PACCTOSIHUE COOMPAIOIIEH JTMH3bI, ONITUYECKYIO CUITY JIMH3BI

® BIIAJICHUE DKCIIEPUMEHTAILHBIMU METOJIaMU HCCJICOBAHMS 3aBUCUMOCTU HM300paxeHUs
OT PACIIOIOXKEHHUS JIAMITbI Ha PAa3JIMYHBIX PACCTOSHUAX OT JIMH3BI, yIila OTPAKEHHUS OT YIJIa MMaJICHUs
CBETa Ha 3epKaJio

® [IOHMMAaHHUE CMBICIIA OCHOBHBIX (PU3MUYECKUX 3aKOHOB M yMEHHE NPHUMEHSITh WX Ha
MpPaKTUKE: 3aKOH OTPAKEHHSI W MPETOMIICHHUSI CBETA, 3aKOH MPAMOJIUHEHHOTO PACIPOCTPAHCHUS
cBeTa

e paznuyaTh (POKYC JUH3BI, MHUMBIN (POKYC U (OKYCHOE PaCCTOSIHUE JIMH3BI, ONITHYECKYIO
CUJTy JIMH3BI M ONTHUYECKYIO OCh JIMH3bI, COOMPAIOIIYI0O U PACCEUBAIOIIYIO JIMH3BI, U300paKEHUS,
JaBaeMble cOOMparoIIei U paccenBarolei JIMH30M

® yMEHHUE HCIOJIb30BaTh MOJTYyYEHHbIC 3HAHUS, YMEHHUS W HAaBBIKH B TTOBCEIHEBHOM JKU3HHU,
9KOJIOTHH, OBITY, OXpaHe OKPYKAIOIICH Cpe/bl, TEXHUKE 0€30MMacHOCTH.

Pe3epBHoe Bpemst — 1 4
9 kaacc(102 4, 3 4 B HeneII0)

3aKkoHbI B3aMMO/IeiiCTBUS U IBHKeHUsI TeJ (34 1)

MarepuanbHas Touka. CUCTEMa OTCUETA.

[Tepemenienne. CKOpOCTh NPSIMOJIMHEWHOTO PABHOMEPHOTO JIBUKEHUSI.

[IpssmMonuHEiHOE pPaBHOYCKOPEHHOE JIBJKEHHE: MIHOBEHHAs CKOPOCTb, YCKOpEHHE,
IIEpEMEILICHHE.

I'paduku 3aBUCUMOCTH KHHEMAaTHYECKUX BEIMYMH OT BPEMEHM IPH PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBH)KEHUU.

OTHOCHUTENBHOCTh MEXAHWYECKOTO JBHKEHUS. ['eoLeHTpHueckas M TEIMOLEHTPHUUYECKas
CUCTEMBI MUDA.

NuepuumanpHas cucreMa orcuera. IlepBblil, BTOpo# U TpeTuid 3akoHbl HproToHa.

CBoOonnoe manenme. HeBecomocTh. 3akoH BceMUpHOTO TsAroTeHHs. [MckyccTBeHHBIE
CITYTHUKH 3eMJIN. |

Nmnynbe. 3aK0H COXpaHEHUs UMITYJIbCa. PEakTHBHOE ABUKEHHUE.

Dponmanvhvie 1abopamopHbvle pabomoi

1. UccnenoBanne paBHOYCKOPEHHOTO IBIDKEHUS 0€3 HAYaIbHON CKOPOCTH.
2. 3mepenune yckopeHust CBOOOHOTO TTaICHHUS.

IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUCHHS TEMBI SIBIISTFOTCSI:
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® [IOHMMAaHuUe u CIIOCOOHOCTH OMUCHIBATh u OOBSCHSTH duzuueckue
A6]1€HUA TIOCTYTIATEIFHOE JIBIKCHHE (HA3BaTh OTJIMYMTEIBbHBIN MPU3HAK), CMEHA JHSA M HOYH Ha
3emiie, cBOOOJHOE MAJCHHE TEJ. HEBECOMOCTb, JBI)KEHHE IO OKPYKHOCTH C MOCTOSHHOW IO
MOJIYJTI0 CKOPOCTBIO;

e 3HaHME U  CHOCOOHOCTb  JlaBaTh  OMNpeZeNieHusT  /OmHCaHus  ¢pusuueckux
HOHAMUIL.0THOCUTEIBHOCTh JIBHKEHUS (TIEpPEYUCIUTh, B UEM HPOSBISETCS), FeOLEHTpUYECKas U
TeTMOLEHTPUYECKas CUCTEMBbl MHUpa; [[epBas KOCMHYECKasi CKOPOCTh|, PEaKTUBHOE [IBUKCHUE;
duzuueckux molenei: MarepualibHas TOYKa, CHCTeMa OTCUYETa, (hu3uuecKux GeauyuH:
nepeMeIeHre, CKOPOCTh PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JBWKCHHS, MTHOBEHHAs CKOPOCTh U
YCKOpEHUE MPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKEHHH, CKOPOCTh M LIGHTPOCTPEMHUTEIHLHOE
YCKOpEHHUE MPU paBHOMEPHOM JIBUKEHUU TeJIa 10 OKPYKHOCTH, UMITYJIbC;

® TIOHMMAaHHE CMBICIIA OCHOGHBIX(PU3UUECKUX 3aKOHO06 AUHAMUKN HbIOTOHA, BCEMUPHOIO
TATOTEHUS, COXPAHECHUS UMITYJIbCA, COXPAHEHUS SHEPTUH), YMEHHE MPUMEHATh UX Ha MPAKTHKE U
JUTSL peulieHus y4eOHBIX 3a/1a4;

® yMEHHUE MPHUBOJUTH MPUMEPHl TEXHUYECKUX YCTPOIMCTB U KUBBIX OPraHM3MOB, B OCHOBE
MepeMEeIICHHS] KOTOPBIX JIC)KUT MPUHIIUIT PEAKTUBHOTO JIBIKEHUS. 3HAHUE U YMeHUe O0BbSICHATH
YCTPOMCTBO U ACUCTBUE KOCMHUYECKUX PAKET-HOCUTENEH;

® yMeHHe HCIO0JIb30BATh MOJIyYeHHbIC 3HAHUS, YMEHUS U HABBIKU B IMOBCEIHEBHON KU3HU
(OBIT, 3KOJIOTHS, OXpaHA 3JI0POBBS, TEXHUKA OC30IIAaCHOCTH H JIp.);

® yMEHHE H3MEpSATh MIHOBEHHYIO CKOPOCTh M YCKOPEHHE TpH PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JIBIKEHHH, [IEHTPOCTPEMUTEIBHOE YCKOPEHUE TP PABHOMEPHOM JBMKEHUH TI0
OKPYKHOCTH.

Mexann4yeckoe Koje0aHue ¥ BOJIHBbI. 3BYK (15 1)

Konebarenbnoe nasuxenue. KoneGanus rpy3a Ha mnpyxkuHe. CBoOOIHBIE KojieOaHMS.
KonebarenbHas cucrema. MasaTHuUK. AMIUIMTYJ1a, NIEPUOJ, YacToTa KosnebaHuid. [["apmonHuueckue
KoJieOaHwus .

[IpeBpaiienrie SHEpPruM MNpU KOJEOATENIbHOM JIBUKEHHMH. 3aTyXamoolue KojeOaHusl.
Boinyxxnennsie konebanus. Pezonanc.

Pacnpoctpanenue xonebanuit B ynpyrux cpenax. Ilomepeunble ¥ MpoJojbHBIE BOJHBI.
JmHa BotHBI. CBSI3b JUTMHBI BOJIHBI CO CKOPOCTBIO €€ PacTpoCTpaHeHHs U

MeproJoM (4acTOTOM).

3ByKOBbIe BOJNIHBL. CKOpOCTh 3ByKa. BpicoTa, TEMOp M TPOMKOCTH 3BYyKa. IX0. 3BYKOBOH
pe3onaHc. [HTepdepennns 3Byka]

Dponmanvusie 1abopamopHsie pabomol
3. UccrienoBanre 3aBUCHMOCTH TEPUOJIa M YaCTOTHI CBOOOIHBIX KOJICOAHWN MasTHHKA OT
JUTUHBI €70 HUTH.

IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUCHHS TEMBI SIBISIOTCS:

® TIOHMMaHHE U CIOCOOHOCTH OINHUCHIBATh U OOBACHATH (pusuueckue sAeneHusn.KoinedaHus
HUTSHOTO (MaTeMaTU4YeCcKOro) M MPYXKUHHOIO MAasSTHUKOB, pE30HAaHC (B T.4Y. 3BYKOBOH),
MEXaHHUYECKHE BOJIHBI, JUIMHA BOJIHBI, OTPAXXEHHE 3BYKa, 9X0;

® 3HaHWE U CIOCOOHOCTh [1aBaTh ONpENENCHUS QuU3uuecKux nOHAMUIL.CBOOOTHBIE
KoneOaHusi, KojeOaTenbHAas CHCTEMa, MAasSTHUK, 3aTyXawllue KoleOaHus, BBIHYXJICHHBIC
Kosie0aHusl, 3BYK U YCJIOBUS €r0 PaclpOCTpaHEHUS; pu3uueckux eenuyun:amIuiuTyna, Iepuos,
gacToTa KojebaHui, COOCTBEHHAs 9acTOTa KojebaTenbHOW CUCTEMBI, BBICOTA, [TeMOp], TPOMKOCTh
3ByKa, CKOPOCTh 3BYKa; (husuueckux mooeneil:[TapMOHUYECKHE KoJeOaHUs|, MaTeMaTHYeCKHUI
MasiTHUK;

e BJaJICHUE OKCIEPUMEHTAIbHBIMU METOJAAMH HCCIEAOBAaHUSA 3aBUCUMOCTU IEpHOJa
Kosie0aHu# Tpy3a Ha HUTH OT JAJIUHBI HUTH.

DJIeKTPOMarHuTHOE moJe (22 )
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OaHOPOIHOE U HEOJHOPOIHOE MarHUTHOE TIOJIE.

Hampasnienue Toka 1 HanpaBlieHUE JIMHUN ero MarHuTHoro nosis. [IpaBuio OypaBuuka.

OOHnapyxenue MarHuTHOTo 1oJisi. [IpaBuiio JeBoOi pyKH.

Nunykuus marauTHOro moiig. MaruutHbeid notok. Omnbitel Dapanes. DineKTpoMarHuTHas
uHaykuusa. Harpasnenue nHyknuoHHoOro Toka. [Ipaswuiio Jlenna. SIBnenue caMoOMHAyKIMH.

Ilepemennbiii  TOK. ['eHepatop mnepemeHHoro Toka. IIpeoOpa3oBaHusi »>HEprud B
anekrporeneparopax. Tpancopmatop. [lepenaua 3nmekTpudecKoil JHEPTUH HA PACCTOSIHHE.

DNEeKTPOMarHuTHOE IoJIe. JJEKTPOMAarHUTHbIE BOJIHBL. CKOPOCTh pPACIpPOCTPAHEHUS
AJIEKTPOMATHUTHBIX BOJIH. BIUsiHUE 3JIEKTPOMArHUTHBIX U31y4YE€HUN HA KUBBIE OPTraHU3MBI.

Konebarenbubiii  kouTyp. Ilomydenume 5SnekTpoMarHUTHBIX —KoneOanuil. [TpuHIUIBI
PaaNOCBS3H U TEJICBUJICHUS.

[MaTepdepentiuss cera.] DIEeKTpOMAarHUTHas Tpupoaa cBera. lIperomieHue cBera.
ITokazatenp npenomiienus. Jucnepeus cBera. I[Bera ten. [Crektporpad u cnekrpockorn.]| Turb
ONTHYECKUX CHeKkTpoB. [CrekTpanbHblii aHanu3.| IlormomeHne u HCHMycKaHUE CBETa aTOMaMU.
[IpoucxoxaeHne JIMHEWUYaThIX CIIEKTPOB.

@poumanvhvle 1a6opamopHvie pabomol
4. 3y4yeHue siBJIEHUS 3JIEKTPOMArHUTHON UHAYKLIUH.
5. HabmroieHue CIutonHoro v TMHeHYaThIX CIEKTPOB UCITYCKAHMS.

IIpeaMeTHBIMHU pe3y/IbTATAMM U3YyUCHUS TEMBbI SIBJISIOTCS:

® [IOHMMaHUE u CIIOCOOHOCTh OIHCHIBATh U O0OBSACHATH ¢uzuueckue
AGNIEHUA/NPOUECCHL.INIEKTPOMATHUTHAsT ~ MHAYKLUSA, CAaMOMHIYKLUS, IpPEJIOMJIEHHE  CBETa,
JICIIEpCUsl CBETa, IOMVIOIIEHWE W HCIyCKaHWE CBETa aTOMaMH, BO3HUKHOBEHHME JIMHEHYaThIX
CIEKTPOB U3JIy4EHUS U MOIJIOIIEHUS;

e yMEHHE JaBaTh ONpEJEICHUs] / ONHCAHUE @hu3uuecKux NOHAMUIMAaTHUTHOE TIOJeE,
JMHUY MarHUTHOM MHAYKIMH; OJHOPOAHOE U HEOJHOPOJHOE MAarHUTHOE I0JIe, MArHUTHBIN MOTOK,
NIEPEMEHHBIN  DJIEKTPUYECKUM TOK, DSJEKTPOMAarHUTHOE II0JIE, JJIEKTPOMAarHUTHBIE BOJIHBL,
AIIEKTPOMAarHUTHbIE KOJIEOaHUS, PaJAMOCBA3b, BUJIUMBIM CBET; @huzuueckux 6eauyun MarHUTHAS
UHAYKIUS, WHAYKTUBHOCTb, NEPUOJ, YacTOTa M aMIUIMTYyJa 3JEKTPOMAarHUTHBIX KoJeOaHHH,
MOKa3aTeNH MPEeJIOMIICHUS CBETa;

e 3HaHME (POPMYIUPOBOK, TOHUMAHUE CMBICIIA U YMEHHE NPUMEHSTh 3AKOH NPENoMIeHUs
ceema u npasuno Jlenya, keéanmoesvix nocmynamog bopa;

e 3HaHWE  HA3HAYEHHSA, YCTPOHCTBA M  MPUHIMUNA  JCHCTBUS  MeEXHUUYECKUX
YCmpouicme:3IeKTpOMEXaHUUeCKU MHAYKIIMOHHBIN reHepaTop MIEPEMEHHOT O TOKa,
TpaHnchopmaTop, KoaedaTeIbHbIH KOHTYp; AETEKTOpP, CHIEKTPOCKOII, CIeKTporpad;

® TIOHMMAaHUE CYTU Memooa CHeKmpaabHo20 AHAIU3a N €T0 BO3MOXKHOCTEH.

Ctpoenne atoma u aTOMHOT0 sigpa (18 u)

PannoakTHBHOCTB KaK CBHJIETENBCTBO CJIIOKHOTO CTPOEHUS aTOMOB. AJb(a-, 6eTa- U ramma-
U3IIy4EHHUSI.

OmnsiTel Pesepdopaa. Anepnas moaens atoma.

PanuoaktuBHBIE IpeBpanieHust aTOMHBIX siaep. CoxpaHeHUe 3apsJ0BOr0 U MaCCOBOTO YMCEN

3KCHepI/IMeHTaJ'H)HI)Ie METOABbI UCCIICAOBAHUS YaCTHII.

[IpoToHHO-HENTpOHHA MOAENb sApa. Duzndyeckuil CMBIC 3apsA0BOTO U MACCOBOTO YHCEIL.
N3otonsl. [IpaBuna cmemenus 11 anbda- u 0eta-pacmana

OHeprus cBA3M 4acTUll B a1pe. Jlenenue saep ypasa.

Lennast peakius. SnepHas s>HepreTuka. IKOJOTHYECKHE MPOOJIEMBbl PaOdOTHl ATOMHBIX
ANEKTPOCTAHIIUH.

Hosumetrpus. Ilepmox mnonypacnmaga. 3akoH paguoOaKTUBHOrO pacrnana. BriusHue
PaIMOAKTUBHBIX U31y4YECHUN HA KUBBIC OPIraHU3MBI.

Tepmosinepnas peakuus. Mctounuku 3neprun ConHua v 3B€37.

18



Dponmanvhvie 1abopamophvie pabomol

6. M3MepeHue eCTeCTBEHHOIO PaIHalliOHHOTO (OHA JJO3UMETPOM.

7. N3ydeHue aeneHus siapa atoMa ypaHa mo ¢pororpaduu TpeKoB.

8. Ouenka mepuoja TOJNypacnanga HaXOMIAIIMXCA B BO3AyXe IMPOAYKTOB pacraja rasa
pajoHa.

9. N3y4eHre TPEKOB 3apsHKEHHBIX YaCTHIL 10 TOTOBBIM (hOTOrpadHsIM.

IIpenmMeTHBIMHU pe3yJIbTATAMHU H3YUCHHS TEMBI SIBIISTFOTCSI:

MMOHUMaHKE U CIIOCOOHOCTh OTHCHIBATH U OOBSICHSTH (usuuecKue a6aeHuA paJioakTUBHOC
U3ITy4eHUe, PaIUOaKTUBHOCTD,

3HaHUE W CIOCOOHOCTh J1aBaTh ONPEICICHHS/ONUCAHUS  PU3UUECKUX HOHAMUIL:
paZInoOaKTHBHOCTh, anb(a-, OeTa- W raMMa-qacTHUIbl; u3uyecKux Mooeneil:MOIeIH CTPOCHUS
atomoB, mnpemioxennsie [I. JI. Tomconom u 3. Pesepdopaom; ¢usuueckux eenuuun:nepuon
nojypacmana, 1eeKkT mMacc, JHeprus CBsI3H,

MMOHUMAHKUE CMBICIIA OCHOGHBIX (PU3UUECKUX 3AKOHOE6.3aKOH COXPAHCHUS MAaCcCOBOTO YHUCIIa
U 3apsi]], 3aKOH PaJHMOaKTHBHOTO pacmasa.

HCNOJIb30BaHUE MMOJIYYCHHBIX 3HAHWW, YMEHUI ¥ HABBIKOB B MOBCETHEBHOW XH3HH (OBIT,
AKOJIOTHS, OXpaHa 3/I0POBbsI, TEXHHUKA 0€30MMaCHOCTH U Jp.);

HA3HAYCHUS M TIOHUMAHHE CYTH IKCHEPUMEHMAIbHBIX MEM 0008 UCCe006AHUA YaACMUY,

3HAHUC U OIIMCAaHUC YCTpOﬁCTBa U YMCHHUC OOBSACHUTH IIPUHIMIT HCﬁCTBHﬂ mexXHuuecKux
ycmpoiicme u ycmanogok.cuétuuka [eiirepa, kamepbl BuibcoHa, Iy3bIpbKOBOH KaMephl,
SZIEPHOTO PEeaKTopa.

Ctpoenue u 3Bosonus Beesnennoii (5 1)

Cocras, cTpoeHue u npoucxoxaeHue CoIHEUHON CUCTEMBI.

[Tnaners! u Masbie Tena CONHEYHONU CUCTEMBI.

CrpoeHne, usnydyenue u 3Bosronns ConHua u 3BE31.

Ctpoenue u 3Boonus Beenennoii.

YacTHBIMHU NPEIMETHBIMH Pe3yJbTaTaAMHU U3YUYCHUS TEMBI ABIISIOTCA:

® [pEJCTaBJICHUE O COCTABE, CTPOEHUH, POUCXOKICHUH U Bo3pacTe COTHEUHOIN CUCTEMBI;

® yMEHUE MPUMEHATh GU3NYECKUE 3aKOHBI Il 00bsACHEHUs ABMKEeHUs 1aHeT CollHeqHON
CUCTEMBI,

® 3HaTh, YTO CYILIECTBEHHBIMH MapaMeTpaMy, OTJIMYAIOIIMMHU 3BE3/1bI OT IJIAHET, SBJISIOTCS
UX Macchl U MCTOYHHMKHU SHEPruu (TepMOsJIEpHbIE peakluy B Heapax 3BE3] U paJuOaKTHBHBIE B
He/lpax IJIaHeT);

e CpaBHMBaTh (U3MUECKHE M OpOUTAIbHbIE MapaMeTpbl IUIAHET 3eMHOW TPYIIbl C
COOTBETCTBYIOIIMMHU NTapaMeTpaMHy IJIAHET-TUTAHTOB U HAXOJUTh B HUX 00ILIee U Pa3INyiHOE;

e 00bacHATH cyThb 3¢pdexra X. Jlomnepa; ¢dopmyaupoBatb U OOBICHATH CYTh 3aKOHA
3. Xabbna, 3HaTh, YTO O3TOT 3aKOH SBWICS SKCIEPUMEHTAIBHBIM MOATBEPXKIECHUEM MOJIENIN
HecTalroHapHo Beenennoi, oTkpeiToil A. A. @puamaHoM.

Pe3epBHOe Bpemsi — 8 4

OO01muMH NpeAMETHBIMH Pe3yJIbTATAMHU U3yYEHHUs Kypca SBIISFOTCS:

¢ yMeHHE TOJb30BAThCS METOJAMH HAYYHOT0 MCCJIeOBAHUSI SBICHUNW TMPUPOIBL:
POBOJIUTH HAOIIONEHUS, TNIAHUPOBATh M BBIMOJIHATH AKCIEPUMEHTHI, 00pabaThiBaTh W3MEPEHUH,
MIPEACTABISITh PE3YJIBTAThl U3MEPEHUN C MOMOIIBIO TaOmuIl, TpadukoB U GopMyI, 0OHAPYKUBATH
3aBUCUMOCTH MCKOY (1)I/I3I/I‘-IGCKI/IMI/I BCINYHMHaAMHU, O6’b}ICH}ITL PE3YyIbTaThl WU ACJHATh BBIBOJBI,
OILICHUBATh TPAHUIIBI TIOTPEITHOCTEH PE3yIbTATOB H3MEPEHHIA;
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® pa3BUTHE TEOPETUYECKOTO MBIIUICHUS HAa OCHOBE (OPMHUpPOBAHHS  yMEHHA
yCTaHaBIMBATh (DAKThHI, pPa3IuyaTh MPUYMHBI U CIEACTBUS, WCHOJIH30BATh (PU3UUYECKUE MOJIENH,

BBIIBHUI'aTh T'MIIOTE3bI, OTBICKUBATh U q)OpMy.]'II/IpOBaTb A0Ka3aTejIbCTBA BEIIBUHYTHIX T'MIIOTE3.

TemaTnueckoe NJIaHMPOBaHHUe(C YUeTOM NPHUMEHEeHHUsI 000Py/I0BAHMS LIEHTPOB
00pa3oBaHus eCTeCTBEHHO-HAYYHOI U TEXHOJOTH4eCKOH HanpaBJjeHHocTel neHTpa « Touka

pocray)
7 KJaacc
Ne Hassanue temsl pasgena KomnuectBo | KommuectBo | Konnuectso
pasfena 4acoB K.p. ILp.
n/m
1 Beenenue B pusuky 4 1
[TepBoHaUYaIBHBIC CBEICHUS O CTPOCHUU 6 1
2 BELECTBA
3 B3aumozpeiictBue Ten 23 2 5
JlaBneHue TBEpABIX TeI, KUIKOCTEH U 21 1 2
4 ra3oB
5 PaGota u momtHOCTh. DHEprus 16 1 2
Bcero: 70 4 11
8 kiacc
Ne Haszsanue Tembl pasnena KomnyectBo | Konmmuectso | KommuectBo
paszacna 4acoB K.p. IL.p.
n/m
1 TemnoBrle SIBIEHUS 23 1 2
3 DNEKTPUYECKUE SBICHUS 29 1 5
4 DJIEKTPOMArHUTHEIC SIBJICHUS 6
5 CBeTOBBIE SIBJIEHHS 12 1 1
Bcero: 70 4 9
9 kJaacc
Ne Ha3zBanue temsl pazaena KomnyectBo | Konmnuectso | KommuectBo
paszacna 4acoB K.p. IL.p.
/1
3aKOHBI ABIKEHUS U B3aUMOEHCTBUS 34 1 2
1 Ten
MexaHn4deckue KoJeOaHus U BOJIHEI. 15 1 1
2 3BYK.
3 DJIeKTPOMarHuTHOE TOJIe 22 1 2
4 CtpoeHue aToMa U aTOMHOTO s1/ipa 18 1 3
5 Ctpoenue u 3Bosronus Beenennoit 5
Bcero: 102 4 8
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IlnanupyemMbie pe3yabTaThbl JOCTHKEHUS 00y4AIOIIMMUCH TPeOOBAHMI K
pe3yJibTaTaM OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl

duszuka

BbINYCKHUK HAYYUTCS:

Bﬁqukﬂukluﬂumunl6QMHDKHOGWb
Hayyumoscsa.

MexannueckuesiBJi

CHUA

* pacro3HaBaThb MEXaHUYECKHE SBJICHHS U OOBACHATH Ha
OCHOBE HMEIOIIUXCS 3HAHWM OCHOBHBIE CBOWCTBA WJIHU
YCIIOBUSI TPOTEKAHUS JTUX SBJIICHUWA: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
MaJieHue Tell, HEBECOMOCTb, PABHOMEPHOE JABUKEHUE IO
OKPY>KHOCTH, WHEpPIUsS, B3aUMOJCUCTBUE Tel, Iepeaadya
JABJIEHUs TBEPIABIMU TEJIAMM, JKUJIKOCTAMM M Ta3aMHu,
aTMocepHOE JaBJICHHE, IUIaBaHUE TEJI, pPaBHOBECHE
TBEPABIX  TeN, KolebaTeabHOE JBIKEHHE, PE30HAHC,
BOJIHOBOE JIBUYKEHUE;

* ONMCHIBATh M3YYCHHBIC CBOMCTBA TE€I M MEXaHUYECKHUE
SIBJICHUS, HUCIIONIB3Ysl  (DU3WYECKUE  BEIMYMHBL:  MYTh,
CKOPOCTb, YCKOpPEHHME, Macca Teja, IUIOTHOCTh BEIIEeCTBa,
cuia, JaBJCHUE, HUMIYJbC Tejla, KUHETHYeCKash DHEprus,
MOTEHIMAIbHAas SHEprus, MEXaHUYeCKas paborta,
MexaHnueckass MoitHocTb, KIIJ[ mpoctoro Mexanusma, cuia
TpEHUs, aMIUTUTYy/1a, MEPUO] M YacToTa KoJeOaHW#, JInHa
BOJHBI U CKOpPOCTb €€ pacHpoCTpaHEHUs; IMpPU OMHCAHUHU
MPaBUIILHO TPAKTOBATh (PU3MUECKHN CMBICT HCIOJIBb3yEeMbBIX
BEJIMYMH, UX 0003HAYEHUS U €TUHUIIBI U3MEPEHUS, HAXOIUTh
(hopMyIbl, CBS3BIBAIOININE JAHHYIO (PU3HUYECKYIO BEIMYUHY C
JIPYTUMU BETUYMHAMU;

* AaHAJIM3UPOBATH CBOWCTBA TEJ, MEXAHWYECKHUE SIBICHUS U
MPOLIECCHI, UCIONB3Yysd (PU3NYECKUE 3aKOHBI U MPHUHIIUIIBL:
3aKOH COXPAHEHHMS SHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHUS,
paBHoxeucTByromas cuna, I, II mw III 3akonsr HsrotoHa,
3aKOH COXpAaHEHUs MMIyJbca, 3aKoH ['yka, 3akoH [lackans,
3aKOH ApxuMmena; 0OpU H3TOM pas3lidyaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U €0 MaTeMaTHUUECKOE BBIPAKCHHUE;
* pa3nMyYaTh OCHOBHBIE TMPH3HAKA H3YYEHHBIX (U3HUECKUX
MOJIeJIel: MaTepuaibHas TO4YKa, WHEpIMaIbHas CHCTEMa
OTCUETa;

* pemath 3aJayd, HCMOIb3ys (U3NYECKUE 3aKOHBI (3aKOH
COXpPAHEHHUs DHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
npuHuun cyneprozunyu cui, I, II w I 3akonsl HeroToHa,
3aKOH COXpPaHEHMs UMITyJbca, 3aKoH ['yka, 3akoH Ilackans,
3aK0H Apxumena) U GopMyIIbl, CBSA3BIBAIONINE (HU3HUECCKUE
BEJIMYUHBI (IIyTh, CKOPOCTb, YCKOpPEHHE, Macca Tela,
IJIOTHOCTh BEUIECTBA, CWJIA, [JABJIEHHWE, WMIIYJbC TeEla,
KUHETHYeCKast SHEpTHUs, MOTEHI[UATbHAs SHEpTHUs,
MexaHu4eckas paboTa, MexaHudeckas MorrHocTh, KII/]
MPOCTOT0  MEXaHW3Ma, CUJa TPEHUS  CKOJBbXKEHUS,

* LUCNONL308AMb 3HAHUSL O MEXAHUYECKUX
ABNEHUAX 6 NOBCEOHEBHOU JHCUHU OJA
obecneuenus besonachocmu npu
obpaweHuu c npubopamu u
MeXHUYecKumMu  ycmpoucmeamu, — OJist
COXpaHeHUst 300p06bsl U COONIOOEHUs.
HOpM  9KOJO2UYECKO20 NOBCOeHUsl 8
OKpYdHcaroueli cpeoe;

* IPUBOOUMb  NPUMEPLL  NPAKMUYLECKO2O
UCNONb306AHUAL  (PUBUYECKUX 3HAHUL O
MEXAHUYECKUX SNCHUSX U (DUUYECKUX
3aKOHAX; UCNONb308AHUS
60300HOBIAEMBIX UCTOYHUKOS SHEP2UU,
9KONI02UYECKUX nocnedcmeuil
UCCe008aAHUSL KOCMUYECKO20
nPOCMpPanHcmea;

* pasiuuams  epaHuybl  NPUMEHUMOCMU
Quszuueckux 3AKOH08, NOHUMAMb
6ceobwull xapakmep (yHOAMEHMANbHBIX
3aKOHO8 (3aKon CcoXpanenus
MexaHuyecKoll 9Hepauu, 3aKOH
Ccoxpanenus umnyvca, 3aKOH
BCEMUPHOCO ms2omenusl) u
02PAHUYEHHOCMb UCNONb308AHUSL
yacmuvlx 3akonos (3axom IyKa, 3aKoH
Apxumeoa u op.);

* npuémam  noucka U - QOpMyIUpoOsKU
00KA3aMenbCme 8bl08UHYMBIX SUNOMeE3 U
meopemuyeckux 6bl60008 HA OCHOBE
IMAUPUYECKU YCMAHOBNIEHHBIX (PaKMO8;
* HAXOOUMb AOEKBAMHYIO NPEOJIOHCEHHOU
3a0aye Quzuueckyo Mooens, paspeuams
npoobiemy Ha 0CHO8e UMEIOUUXCS 3HAHULL
no  Mexamuke —C  UCNOTb308AHUEM
MaAmemMamuyecKo2o annapama,
OYeHUBamb  PeairbHOCMb  NOLYYEHHO20
3HAYEeHUs PU3ULECKOU BETUYUHDI.
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aMIUTATYIa, TIEPHOJ] ¥ YacTOTa KoJIeOaHUH, JAJTMHA BOJHBI U
CKOPOCTh €€ pacipOCTpaHEHUs1): Ha OCHOBE aHaJIK3a YCIOBUS
3a/la4d  BBIACIATh (DU3HUECKUE BEIHYMHBI U (HOPMYIIHI,
HeoOXoIuMBIE 11 €€ pelIeHHs], U TPOBOAUTH PACUEThI.

TenyioBLIesABJICH

Hus

* pacIio3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSICHATH Ha OCHOBE
MMEIOIINUXCS 3HAaHUM OCHOBHBIE CBOWMCTBA WJIM YCIIOBUS
MPOTEKAHUs ATUX SBJICHHUUN: nuddy3us, u3MeHeHHe o00bEmMa
TeJl IPU HarpeBaHUU (OXJIAXKIACHUH), OOJIbIIAs CKUMAEMOCTh
ra3oB, Majas CKMMaeMOCTb MXHUJKOCTEM W TBEPABIX TEII,
TEIUIOBOE paBHOBECHE, HCIIapEHHUE, KOHJICHCAIIH,
IUJIABJICHUE, KPUCTAJUIM3ALIUS, KATIEHUE, BIIAJKHOCTh BO3/yXa,
pasIMYHBIC CIIOCOOBI TEIJIONEPEIaAYH;

* ONUCHIBATh U3YYCHHBIE CBOMCTBA TEJ U TEIUIOBBIC SBJICHUS,
UCIONB3YSl (PU3WYECKUE BEIMYMHBI: KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSIA SHEprus, TeMIeparypa, yAeabHas
TEIUIOEMKOCTh BEILIECTBA, yJEJbHAs TEIUIOTAa IUIABICHUSA U
nmapooOpa3oBaHusi, yACIbHAS TEIIOTAa CTOPAaHUS TOIUINBA,
KOA(DPUIIMEHT TOJIE3HOT0 JEHCTBUS TEIJIOBOTO JIBUTATEIs;
IIPY OMUCAHWK MPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI
UCIIONIb3YEMBIX BEJIMYMH, WX OO0O3HAUEHUS U EIUHHUILIBI
M3MEPEHHS, HAXOAUTHh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMU;

* QHAJIM3UPOBATh CBOWMCTBA TEJ, TEIUIOBBIE SIBICHUS U
MPOLECCHl, MCIOJB3Ysd 3aKOH COXPAaHEHUs  DJHEpIuu;
paznuuaTh CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA U  €ro
MAaTeMaTUUYECKOE BBIPAKEHHUE;

* pa3nuyaTh OCHOBHBIE MPHU3HAKUA MOJIENIE CTPOEHHUS Ta30B,
YKUAJIKOCTEN U TBEPIBIX TEI,

* pelath 3aJa4M, UCIOJb3Yys 3aKOH COXPAHECHUS SHEPTrUU B
TEIIOBBIX rpoueccax, bopMyIbL, CBSI3BIBAIOIIME
(dbuznvecKkrue BEeTUYHHBI (KOJIHMYECTBO TEIJIOTHI, BHYTPEHHSIS
JHEprus, TeMIEpaTypa, yAelbHas TEIUNIOEMKOCTh BEIIECTBA,
yAelbHAs  TEeIjIoTa TUIaBIIGHUS W  TapooOpa3oBaHUs,
yleiabHas TEMIoTa CropaHusl TOIUIMBA, KO3 UIIMEHT
MOJIC3HOTO JICHCTBUS TEIJIOBOTO JIBUTATENsA): Ha OCHOBE
aHallM3a yCJOBHS 3a/la4¥l BBLICTATh (PU3UYECKHE BEITHMYUHBI
u GopMysTel, HEOOXOAUMBIC I €€ PEIIeHUs, U TPOBOIUTH
pacy€Tshl.

* UCNONL306AMb  3HAHUSL O  MENI0BbIX
ABNEHUAX 6 NOBCEOHEBHOU JHCUHU OJA
obecneueHus bezonacnocmu npu
obpawenuu c npubopamu u
MeXHUYeCKUMy  yCmpoucmeamu,  OJis
COXpaHeHUst 300p08bsl U COONIOO0EHUs.
HOpM  9KOJIO2UYECKO20 No8edeHUsi 8
OKpydHrcaroueti cpeoe; npusoouns
npuUMepvl  IKOI0SUYECKUX NOCAeOCMBULL
pabomuvl  O0gueameneli.  6HYMPEHHE2O
ceopanus (ABC), menyio8ulx u
2UOPOINEKMPOCMAHYULL,

* IPUBOOUMDb  NPUMEPbL  NPAKMUYLECKO2O0
UCNONB308AHUSL  (PUBUYECKUX 3HAHULL O
MEeNI08bIX AGNEHUSX,

* pasiuuames  SpaHuybl  NPUMEHUMOCMU
Quszuueckux 3aKOH08, HOHUMAMb
6ceobwull xapakxmep yHoameHmanibHvlx
@uzuueckux 3aKoHo8 (3aKOH COXPAHEHUs.
SHepeuu 6 Menjiosblx npoyeccax) u
02PAHUYEHHOCMb UCNONb308AHUSL
YACMHBIX 3AKOHOB;

* npuémam  noucka U  QOpMyIUposKU
00KA3amenbCme 6bl08UHYMbIX SUNOMe3 U
meopemuyeckux 6bl860008 HA OCHOBE
IMAUPUYECKU YCMAHOBTICHHBIX (DAKMO8;
* HAXOOUMb AOEKBAMHYI0 NPEOJIOHCEHHOU
3a0aye guzuueckyo Mooens, paspeuanms
npoobremy Ha 0CHO8e UMEIOUWUXCS 3HAHULL
0 MEeNJI0BbIX ABNEHUSX C UCNOIb308AHUEM
MaAmemMamuyecKo2o annapama u
OYeHUBams  pPeairbHOCMb  NOLYYEHHO2O0
3HAYEeHUs PU3ULECKOU BeTUYUHDI.

BHGKTpI/I'{eCKHe U MAarHUTHBICABJICHHUA

* pacrmo3HaBaTh ANEKTPOMATHUTHBIC SBJICHUS U OOBSICHITH Ha
OCHOBE HMEIONNXCS 3HAHWM OCHOBHBIE CBOICTBA WU
YCJIOBUS MPOTEKaHUs OTUX SIBJICHUMN: DJIEKTPU3ALMS TEl,
B3aUMO/JICVICTBHE 3apsJI0B, HATPEBAHUE MTPOBOJHUKA C TOKOM,
B3aWMOJICVICTBUE MAarHUTOB, JJIEKTPOMATHUTHAs HHIYKIMS,
JIEUCTBME MArHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM,
NPAMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAKECHUE U
MpETOMJIEHHE CBETA, JUCIIEPCUS] CBETA;

* ONMCHIBATh U3YUYECHHBIE CBOKWCTBA TEJ U AJIEKTPOMAarHUTHbBIE

SIBIICHUS, UCTIOJIb3YS buznueckue BEJIMYMHBI:
JJEKTPUYECKUNA  3apsj, Ccuila TOKa, DJIEKTPUYECKOe
HaNpsDKEHUE, D3JIEKTPUYECKOE COMPOTHBIICHUE, YIEIbHOE

* UCNOIL306ANb SHAHUA 06
INEKMPOMASHUMHBIX AGNEHUAX 8
NOBCeOHe8HOU JHcU3HU Ol obecneyenus

besonachocmu  npu  oopawjeHuu ¢
npubopamu u MexHUYecKumu
yempoucmeamu, o coxpanenus
300po6bst U COOMOOeHUs  HOpM
9KONI02UYECKO20 nogeoeHUs. 8

OKpyorcarouell cpeoe;

* IPUBOOUMb NpUMEPLL  NPAKIMUYECKO20
UCNONb306AHUA  (PUBUYECKUX 3ZHAHUL O
9NeKMPOMASHUMHBIX A6IEHUSAX,
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COIIPOTHBIIEHUE BEIeCTBa, paboTa TOKa, MOIIHOCTh TOKa,
(OKyCcHOE pacCTOssHHE U OINTHYeCKas Cuja JUH3bI; IMpU
ONMMCAaHWM TPABHIBHO TPAKTOBAaTh (DU3WYECKHI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, UX OO0O3HAUEHUS U EAMHMIIBI
M3MEPEHUsl; YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIME IAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU;

* aHAJIM3UPOBATH CBOICTBA TEJ, JIEKTPOMATHUTHBIE SIBJICHUS

U TPOLECCHl, HUCHONb3ysd (PU3UYECKUE 3aKOHBI: 3aKOH
COXPaHEHMs JJIEKTPUUYECKOro 3apsjaa, 3akoH Oma i
yuacTka  uenu,  3akoH  Jbxkoyns—JleHua,  3akoH
NPSIMOJMHENHOIO  paclpoCTpaHEHUs]  CBeETa, 3aKOH

OTpPaXEHHsI CBETa, 3aKOH MPEJIOMIICHUS CBETa; MPH 3TOM
pa3nuyaTth CIOBECHYIO (OPMYIHMPOBKY 3aKOHa M €ro
MaTeMaTHYECKOE BBIPAKCHHUE;

* pemarh 3aJa4yd, HUCTONb3ysd (U3UYECKHE 3aKOHBI (3aKOH
Oma mist ywactka uenu, 3akoH Jhxoyms—JleHma, 3akoH

* paziuuams  CpaHuybl  NPUMEHUMOCTU
Qusuueckux 3aKOHO08, HOHUMAMb
sceobwull xapakxmep QyHoameHmanibHulx
3aKOHO8 (3akoH coxpaneHus
9NIeKMPU1eCcKo2o 3apsoa) u
02PaHU4eHHOCMb UCNONIL308AHUSA
yacmuvlx 3aKoHo8 (3akon Oma 014
yuacmka yenu, 3akon /[orcoynsi—J/lenya u

op.);
* npuémam  NOCMpOeHus  QusuecKux
Mmooenell, noucka U  QOPMYIUPOSKU

00KA3amMenbCme 6bl08UHYMBIX SUNOME3 U
meopemuyeckux 6bl60008 HA OCHOBE
IMAUPUYECKU YCIMAHOBTIEHHBIX (DAKMO8;

* HAXOOUMb AOEKBAMHYI0 NPEOJIOHCEHHOU
3a0aye guzuueckyro Mooeib, paspeuianms

MPSMOJIMHEHHOTO pacnpocTpaHeHHs CBeTa, 3aKOH | npobaemy Ha OCHOBE UMEIOUWUXCSL SHAHUL
OTpPaKEHUS CBETA, 3aKOH IMPEIIOMIICHUS CBETAa) U (QOPMYIIBI, | 00 3IEeKMPOMACHUMHBIX — SGNEHUAX C
CBS3bIBAIOIIME  (U3WYECKHE BEIUYMHBI  (CHJIa  TOKA, | UCNOIb308AHUEM MamemamuyecKo2o
ANEKTPUUYECKOE HapsDKEHUe, AIIEKTPUYECKOE | annapama u OYeHU8ams peaibHOCHb
CONPOTUBIIEHUE, YJEIbHOE CONPOTHUBIEHUE BEILIECTBA, | HOAVYEHHO20  3HAYEHUs  huuyeckou
pabota TOKa, MOIIHOCTH TOKa, (OKYCHOE pACCTOSHHUE U | GeluyuUHbl
OIITHYECKAs CHJIA JIMH3BI, (POPMYIIBI pacdéTa IEKTPUIECKOTO
COMPOTHUBIICHUSI TPHU IOCIEIOBATEILHOM U MapajliebHOM
COCIMHEHUH TPOBOJHHUKOB); Ha OCHOBE aHaju3a YCIOBUS
3aladdl  BBIACNATh (PU3MUYECKHUE BEIMYMHBI U  (HOPMYIIHI,
HeoOXoIuMBIe 11 €€ penIeHus], U TPOBOAUTH PACUETHI.

KBanroBblesiBjIeHUs

* pacro3HaBaTh KBaHTOBBIC SIBIICHUS U OOBSCHSATH HA OCHOBE
WMEIOIINUXCS 3HAHUM OCHOBHBIE CBOWMCTBA WJIM YCIIOBUS
MPOTEKaHUs ITUX SBJICHUM: €CTECTBEHHAs U MCKYCCTBEHHas
pPaavO0aKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpPA
W3JIy4YCHHUS;

* ONMUCHIBATh M3YYEHHbIC KBAHTOBBIE SIBJICHUS, MCIOJb3YS
(bu3nyecKkre BETUYHHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4YacTOTa CBETA, MEPHUOJ MOJypacnana; Mnpu
OMHMCAaHWW TPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICT
WCIIONB3YEMBIX BEJIMYMH, HMX OOO3HAYCHUS W CIUHUIIBI
M3MEpEHUs; YKa3bIBaTh (DOPMYIbI, CBSA3BIBAIOIINE TAHHYIO
(bU3UYECKYIO BEIMUMHY C IPYTUMH BEJTUYHMHAMU, BBIYUCIISATH
3HaueHUE (PU3NIECKON BEITHUMHBI,

* aHAJIM3UPOBATh KBaHTOBEIE SIBIICHHUS, WCTIOJNB3YsI
(dbu3nyuecKue 3aKOHBI W TIOCTYNAThl: 3aKOH COXPaHCHHS
SHEPIruH, 3aKOH COXPAHEHHMS AJIEKTPUUECKOTO 3apsija, 3aKOH
COXPAaHEHUs MACCOBOr0 YHUCIA, 3aKOHOMEPHOCTU HM3Jy4YCHUS
M TIOTJIOIIECHUS CBETa aTOMOM,;

* pa3auyaTh OCHOBHBIE IIPU3HAKH IUUIAHETAPHOM MOJEIH
aToMa, HYKJIOHHOW MOJIEJI aTOMHOTO Spa;

* IPUBOJUTH MPHUMEPHl  NPOSIBICHHUS B  NPHUPOJIE U
MPAKTUYECKOT0 MCIOJIb30BAHUS PAAMOAKTUBHOCTH, SIACPHBIX
U TEPMOSIICPHBIX PEaKIMii, JUHEHYAThIX CIIEKTPOB.

* LUCNONL306AMb  NONYYEHHbIE 3HAHUSL 8
NOBCEOHeBHOU HCUZHU NpU 0Opaujeruu ¢
npubopamu  (CuemuuK  UOHUSUPYIOUUX
yacmuy, 0o3umemp), Ol COXPAHEHUs
300po6bsi U COOMOOeHUs  HOpM
9KONI02UYECKO20 nogeoeHus. 8
OKpydscaroujell cpeoe;

* COOMHOCUMb DHEPSUID CEA3U AMOMHBIX
s0ep ¢ Oeghekmom maccol;

* NPUBOOUNMD npumepwl BNUAHUSA
PAOUOAKMUBHBIX USTYYEHUN HA JHCUBbLE
OpeaHU3MbL; NOHUMAmMb npuHYUn
Oeticmasus 0o3umempa,

* NOHUMAMb  dKONO2UYecKUe npoodIeMbl,
603HUKAIOWUe  NpU  UCHOJIb30BAHUU
AMOMHBIX  DNIEKMPOCMAaHYul, U nymu
pewenuss Smux npoonem, nepcrnekmugyl
UCNONIB308AHUSA VAPAasusiemMoco
MepMOA0ePHO20 CUHME3A

JIeMEeHTHIACTPOHOMHHU
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® pa3jin4yaTb OCHOBHBIC TPU3HAKK CYTOYHOI'O BpallICHUSA | ® YKA3blEAMb 061/L{M€ ceolicmaa u
3BE3/IHOTO He6a, JABUIXKCHUA HyHBI, COJ'IHLIa N IIIaHCT omau4us niaaLem 3eMHOU epynnbl U

OTHOCHUTCIIBHO 3Bé3I[; nianem-cucaHmoes, MAjlblx meii
¢ IOHUMAaThb  pasjiiuusa  MCEKAY FGHHOHCHTqueCKOﬁ n Conneynoti cucmemul u bonbuux
FGOL[GHTpH‘-IGCKOﬁ CUCTCMaMH1 MHUpa. nianem, noJjib306amvcCi KameiZ

36630H020 Heba npu  HAONOOEHUsX
36630H020 Heba;

* PA3IUYAMb OCHOBHbIE XAPAKMEPUCTIUKU
36630 (paszmep, uyeem, memnepamypa),
coomHocums  ysem  36e306l ¢ €€
memnepamypotl;

* paiuuame eunomesul 0
npoucxodcoeruu CONHeUHOU CUCTEeMbL.

VIIIl. Onucanue yue6HO-MeTOAMYECKOI0 U MaTePHAJILHO-TEXHHYECKOr0 odecrevyeHust
o0pa3oBaTe/IbHOIO Mpouecca no npeaMery «Punka»

B cocraB yueOHO-mMeToanmueckoro komiuiekra (YMK) mo ¢usuke mis 7-9 kmaccos
(ITporpamma xypca ¢u3uku st 7—9 kiraccoB 0011e00pa3oBaTeNbHBIX YUPSKIACHUH, aBTOPHI A. B.
[Tepobimikun, H. B. ®unonosuy, E. M. I'yTHuk nuHun «BepTukaiby) BXOAAT:

YMK «®Pu3uka. 7 kiaace»

®dusuka. 7 kiacc. Yueonuk (aBrop A. B. Ilepbiikun).

®dusuka. Pabouas terpanp. 7 kiacc (aBTopsl T. A. Xannanosa, H. K. XannanoB). ®u3uka.

®dusuka. Metoanueckoe nocodue. 7 kiace (aBropsl E. M. I'ythuk, E. B. PribakoBa).

®usnka. Tectol. 7 knacc (aBropsl H. K. Xannanos, T. A. XaHHaHOBa).

Odusuka. J(unaktudeckue matepuansl. 7 kiace (aBTopsl A. E. Mapon, E. A. Mapon).

Owuszuka. COopHMK BoOmpocoB W 3amad. 7—9 kmaccel (aBTopel A. E. Mapon, C. B.
[Tozotickuii, E. A. Mapon).

DJNEeKTPOHHOE MPUIIOKEHUE K YIEOHHKY.

YMK «®Pu3uka. 8 kiace»

®usnka. 8 kiacc. YuebHuk (aBtop A. B. [lepblukun).

®duzuka. Metonuueckoe mocodue. 8 kiacc (aBropsl E. M. I'ytauk, E. B. Pribakosa, E. B.
laponuHa).

®usuka. Tectol. 8 knacc (aBTopsl H. K. Xannanos, T. A. Xannanosa).

®dwusuka. Jlunakrnyeckue marepuainsl. 8§ kinace (aBtopsl A. E. Mapow, E. A. Mapon).

O®uznka. COOpHUK BOMpocoB M 3amad. 7—9 xkmaccel (aBTopel A. E. Mapon, C. B.
[To3zotickuii, E. A. Mapon).

DNEKTPOHHOE MPHIIOKEHNE K YUCOHHKY.

YMK «®Pu3uka. 9 kiaace»

®dusnka. 9 knacc. Yuebnuk (aBtopsl A. B. Ilepsimkun, E. M. I'yTHHK).

®dusnka. Temarndeckoe mianupoanue. 9 kimace (aBrop E. M. I'yTHuK).

®usuka. Tectol. 9 knacce (aBTopsl H. K. Xannanos, T. A. Xannanosa).

Odwusuka. Jlunakrnyeckue Mmarepuainsl. 9 kinace (aBtopsl A. E. Mapow, E. A. Mapon).

Ouznka. COOpHUK BOmMpocoB W 3amad. 7—9 xkmaccel (aBTtopel A. E. Mapon, C. B.
[To3zotickuii, E. A. Mapon).

DNEKTPOHHOE MPHIIOKEHNE K YUCOHHKY.

DJIeKTPOHHBbIE YUeOHbIe U31aHMS:

Ouszuka. bubnuoreka HarmsaHbIXx mocobmit. 7—I11 xmaceer (moxm pemakmumein H. K.
XaHHAHOBA).

JIaGopatopHbie paboThI 1o (husuke. 7 Kiace (BUpTyanbHas ¢puznyeckas 1adopaTopus).
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JIaboparopHbie paboThI 10 pu3uke. 8 Kiacc (BUpTyaabHas pU3NYECKast JIa0opaToOpus).
JlaGopaTopHblie paboThI 10 Gu3KKe. 9 Kiace (BUpTyalibHas puzndeckas adboparopust).

Cnucox HArJISIAHBIX OCOOMI:
Tabmuier 0011ero Ha3HAYEHNUS U TEMATUYECKHUE TAOIHIIBI
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Cnucok Jureparypbl

OcHoBHasA
BTOPOTO

1. IlpumepHas oOcHOBHasi mporpamMmma 00pa3OBATEIBHOIO  YUPEKICHHUS.
mikosa/[coct./E.C.CaBunos]. - M.: [Ipocsemienue, 2011 - 474 c.- (Ctanmaptsl
MTOKOJICHHS )

2. Jlykammk B.M. COopHuk 3amad no ¢usuke g 7-9 KiaccoB 001meoOpa3oBaTeIbHBIX
yupexaenuii / B.W. Jlykamuk, E.B. iBanoBa. — M.: IIpocBemenue, 2010. — 224 c.

3. E.A. Mapon OnopHble KOHCIIEKTHI U pa3HOypoBHeBbIe 3amanus / E.A. Mapon — CaHKT-
[TerepOypr,2012. — 88c.

4. KabGapmgun O.®. KoHTpombHble ¥ NpOBEpOYHbIe paboTel 1O  ¢usuke.7-11
kiacc.:Meroa.mocooue / O.®. Kabapnun, C.1. Kabapauna, B.A. Opios. — M.: [poda,
2000. — 192c.

5. Kabapaun O.®., Opnos B.A. /O.®. Kabapauu, B.A. Op:os. -
3amanus o pusuke. 9-11 xmaccel. — M.: Bepoym, 2001. — 208c.

6. Jlykamuk B. M. COOpHUK HMIKOJTBHBIX OJIMMIUAAHBIX 3aAa4 1o ¢usuke / B. . Jlykamuk,
E. B. UBanoBa. — M.: [Ipocsemienue, 2007.

7. Pa3HOYpOBHEBbIE CAMOCTOSATEIbHBIE U KOHTPOJIbHBIE paboThl. Pusuka-7. Kupuk JLA. -
5-e u3n., nepepad.-M.: UJIEKCA, 2009

8. Coopnuk 3amad no ¢pusuke 7-9xi. A.B. [lepeimkun; coct. H.B.@unonosuu.-M.: ACT:
Actpens; Bnagumup BKT, 2011

9. Jlanre B.H. DxcnepumenTanbhble pusndeckue 3aqaun Ha cmekanky / B.H. Jlaare - M.:
Hayxka, 1979. — 125c.

9KCHCpI/IMCHTaJ'IBHBIe

HNurepHeT-noaaep:kka Kypca Gu3suKH
Jns mHPOPMaMOHHO-KOMITBIOTEPHON MNOIJEpKKH Y4eOHOro Ipolecca Ipearoaraercs

UCIOJIb30BaHUE CIEAYIOIUX HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB, PEATU3YEMBIX C ITOMOLIBIO
cetu MHTEpHET:!

No Haszpanwue caiita DNEKTPOHHBIN aJipec
1. Komnexrust [JOP http://school-collection.edu.ru
2. Komneknus «EcTecTBeHHOHAYYHBIC http://experiment.edu.ru
AKCIICPUMEHTBI»: (PHU3UKa

3. Mup pus3uku: Gu3HdecKuil IKCIIEPUMEHT http://demo.home.nov.ru

4. Cepsep kadenpsr obmielr ¢usuku dusdaka | http://genphys.phys.msu.ru
MI'V: buznueckuit MIPAKTUKYM 51
JEMOHCTpAIHU

5. YPOKH 10 MOJNIEKYISIpHOH (U3UKe http://marklv.narod.ru/mkt

6. dusnka B aHUMaLUAX http://physics.nad.ru

7. WurtepueT ypoku http://www.interneturok.ru/distancionno

8. ®dwu3nKa B OTKPHITOM KOJUIEIKE http://www.physics.ru

9. INazera «®usuka» U3garensckoro qoma http://fiz.1september.ru
«IlepBoe ceHTAOpsI»

10. | Komnekmus «EcTecTBeHHO-Hay4YHbBIE http://experiment.edu.ru
IKCIIEPUMEHTBI»: (hU3HKa

11. | 3aouHas PuU3HKO-TEXHUUECKAS IIKOJIA TIPU http://www.school.mipt.ru
MOTU

12. | Kabunet ¢usuxu Cankr-IlerepOyprekoit http://www.edu.delfa.net
aKaJIeMUU TTOCTIUTUIOMHOTO MTEAarorHuecKoro
o0Opa3oBaHMs

13. | Kadenapa u maboparopus ¢pusznku MIUOO http://fizkaf.narod.ru
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http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/
http://www.school.mipt.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/

14. | KBaHT: HayYHO-TIOMY/ISAPHBIH (HHU3HKO- http://kvant.mccme.ru
MAaTeMaTUYECKUI KypHaJ

15. | Knaccuas dusuka: cait yuurtens ¢usuku E. A. | http://class-fizika.narod.ru
bannunon

16. | Kparkuii CripaBOYHHK 110 (PH3UKE http://lwww. physics.vir.ru

17. | O6pa3oBarenbHblii cepep «OnTHKa» http://optics.ifmo.ru

18. | Onnaita-mpeoOpasoBarenb eAMHUI H3MepeHus | http://www.decoder.ru

19. | PernonasnbHbIi HIEeHTP OTKpBITOrO (uszndeckoro | http://www. phys.spb.ru
oOpasoBanus (¢uznuecKkoro GaxynpTeTa
CIIor'y

20. | Teopus otHOcuTenbHOCTH: HTEpHET-yueOHMK | http://www.relativity.ru
1o hU3HNKe

21. | TepmoarHAMKKA: JICKTPOHHBINA YUCOHUK 110 http:// fn.bmstu.ru/phys/bib/I-NET/
dbusuke 111 7-ro U 8-ro KIacCoB

22. | ®du3uka BOKpYT HAC http://physics03.narod.ru

23. | ®usuka.py: CalT s ydaIuxcs u http://www.fizika.ru
npernoiaBaTeneii pusuku

24. | ®dusukoMm: B MOMOIIb HaunHaoeMy ¢usuxy | http://physicomp.lipetsk.ru

25. | DaekTpoaMHAMKKA: YUCHHUE C YBICUCHUEM http://physics.5ballov.ru

26. | DneMeHTHI: MOIMYJISPHBINA CalT O http://www.elementy.ru
(dbyHIaMEeHTAILHOW HayKe

27. | Opynut: Ouorpadun y4éHbIX U u3o0perareneit | http://erudit.nm.ru

MartepuajibHO-TEXHHYECKOE o0ecriedeHne T CHUTITHHbI

KoMmiekT neMOHCTpallMOHHOrO U J1a0OpaTOpHOro O0OpyaOBaHUS 1O (MEXaHHKE,
MOJIEKYJISIpHOW ~ (pU3MKe, SIEKTPOJMHAMUKE, ONTHKE, aTOMHOM M sjepHOH (¢usuke) B
COOTBETCTBUU C MEpPEYHEM yuyeOHOro oOOpyAoBaHMs MO (U3MKE JUIsi OCHOBHOW HIKOJIBI, YTO
MO3BOJISIET BBINOJIHUTH MPAKTUYECKYIO YaCTh MPOTrPaMMBbI (JIEMOHCTPALMOHHBIE YKCIIEPUMEHTHI,
(GpoHTaNbHBIE OMBITHI, TAOOPATOPHBIE PAOOTHI).
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