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MNOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma no ¢usuke (0a30BbIN YPOBEHB) HA YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHUS IMPOrpaMMbl OCHOBHOT'O OOILETrO
oOpazoBanusi @DenepaibHOIO TOCYAApCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
o0miero oOpa3oBaHus, YTBEPKIEHHOTO MpUKa3oM MUHHCTEPCTBA MpOCBemeHus Poccuiickoi
@enepar ot 31 05 2021 © Ne 287 (¢ AOMONHEHUSMH W W3MEHEHUsMH), (enepaabHOU
o0pa3oBaTeNbHONW MPOTPaMMBbl OCHOBHOTO OOIIET0 00pa30oBaHMSA, YTBEPKACHHOW MPUKA30M
MunucrepctBa mnpocseieHuss Poccuiickoit ®enepaunn ot 18.05.2023 Ne 370, mpuxazom
Munuctepcta npocsenieHusi Poccutickoit @eneparuu ot 09.10. 2024 r. Ne 704 «O BHEeceHUH
W3MEHEHUN B HEKOTOpble IpHKa3bl MuHHMCTEpcTBa mpocBemeHus Poccuiickoit denepanuu,
Kacaromuecs: ¢eaepaibHbIX 00pa30BaTeIbHBIX MPOTpaMM HAYalIbHOIO OOIIEro oOpa3oBaHMS,
OCHOBHOT0 00I11ero o0pa3oBaHus U CpeqHero oOuero o0pa3oBaHus», a TakKe OpPUEHTHPOBaHA
Ha I[eNieBble MNPHOPHUTETHI, chOopMylIUpoBaHHbIE B (deaepanbHOil pabouell mporpamme
BOCITUTAHHUSI.

[Tporpamma mo ¢u3uke Ha ypoBHE OCHOBHOIO OOIIEro 0O0pa3oBaHMs COCTaBJIeHAa HAa OCHOBE
MOJIOKEHU ¥ TpeOOBaHW K pe3yiapTaraM OCBOCHUSI Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTenbHOM TporpamMmel, npenactaBieHHbIx B ®I'OC OO0, a Ttakke C  y4érom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHHWS W KOHIICTIIMW IPENOJaBaHUs Yy4eOHOTO
npeamera «Pu3uKay.

Copnepkanue mporpaMMbl Mo (pu3uKe HampapiieHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYAIOUIMXCS U OPTaHU3aINI0 U3yYeHUsT (PU3UKU HA JEATEIbHOCTHOW OcHOBe. B
mporpaMMe Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOro NpeaMeTa B peaau3aluu
tpeboBanuit ®I'OC OOO K MIaHUPYEMBbIM JUYHOCTHBIM M MeETalpeIMETHBIM pe3yJbTaTaM
0o0y4eHHs, a TaKKe MEXIPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX INpEIMETOB Ha
YPOBHE OCHOBHOTI'O 00I11ero 00pa3oBaHuUs.

[IporpaMmma 1O (HU3HMKE YCTAaHABIMBACT paclpeAeleHHe Y4eOHOro MaTepHaya I0 Tojam
oOydeHust (o Kjaccam), MpeiaraeT MPUMEPHYIO TMOCIEA0BATENbHOCTh HM3YYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHS TPEIMETHOTO COJEpKaHUS U Y4€Te BO3PACTHBIX
ocoOeHHOCTeH 00yyaronmxcs.

[Iporpamma no Qusuke pazpaboTaHa C IENbI0 OKa3aHUS METOJUYECKON MOMOIIM YYUTEIIO B
cO3/1aHKUU pabouell mporpaMMel [0 Y4eOHOMY ITPEIMETY.

dusmnka SABISIETCS CUCTEMOOOPA3YIOIIUM Uil €CTECTBEHHO-HAYYHBIX YYEOHBIX INPEIMETOB,
MOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SBJICHUH, U3y4yaeMbIX XUMHEH,
Ouosorueil, actrpoHomMueil U uznueckoit reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeAocTaBisieT Haubojiee sicHble 00pa3lbl NMPUMEHEHHS HAy4HOro MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

Opnna W3 TMaBHBIX 3a1a4 (pusmveckoro oOpa3oBaHUS B CTPYKType 0OIero oOpa3oBaHHS
COCTOMT B (OPMHpPOBAHUU €CTECTBEHHO-HAYYHOW TPAaMOTHOCTM M HUHTEpeca K Hayke Yy
o0yJaromuxcsl.



W3yuenne ¢usukun Ha 06a30BOM  YpOBHE TMpEAroiaraeT  OBJIAJCHHUE  CIEAYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAY4YHYIO0 TPAMOTHOCTb:

Hay4YHO OOBACHATH SIBJICHHA,
OLICHMWBATh U IOHUMATh O0COOCHHOCTH HAaY4YHOI'O UCCIICAOBAHMA;

HHTCPHOPCTUPOBATL OAHHBIC W HMCIHOJIB30BATH HAYYHBIC  JOKAa3aTCIIbCTBA IJId  IMOJYUCHUA
BBIBOJOB».

Llenn wu3ydeHus (U3MKK Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OIpENesIeHbl B
KOHICIIIWU ITpCTIOoAaBaHUA y‘IC6HOI‘O nmpeameTa «Pusznka» B O6paSOBaTeJIBHBIX opraHu3anusax
Poccuiickoit @enepanuu, peaan3yonx OCHOBHBIE 0011e00pa30BaTeIbHbIE IPOTPAMMBI.

[{enu uzydenus Gu3NKU:

npuoOpeTeHne MHTEepeca W CTpeMJIeHHs OOydJalomMXCsi K HAyYHOMY H3YYEHHUIO TNPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

Pa3sBUTHUC HpCIICTaBJICHI/Iﬁ O HAYYHOM MCTOAC IMMO3HAHUA U (bOPMI/IpOBaHI/Ie HCCICA0BATCIBCKOIO
OTHOIICHMUS K OKPYXKAKOIIUM SABJICHUSM,

(dbopMHEpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3YUYE€HHUSI OCHOB CTPOCHHS MaTEPHH
1 pyHIaMEHTAITBHBIX 3aKOHOB (DU3HKH;

(dbopMUpOBaHHE MPEICTABICHUA O PONU (PU3UKU Ui PA3BUTHUSL JAPYTHUX ECTECTBEHHBIX HaYK,
TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE MIPEJCTABICHUN O BO3MOXKHBIX cdepax Oyayuiei npodeccuoHaNIbHON e TeNbHOCTH,
CBSI3aHHOU C (PU3MKOM, MOATOTOBKA K JlaJIbHEHIIeMYy 0O0yYEHHIO B 3TOM HalpaBJIeHUH.

JlocTHKeHHEe ITHX LieJed IPOorpaMMsl 110 (pU3HKE Ha YPOBHE OCHOBHOI'O O0IIEr0 00pa3oBaHus
o0ecreyrBaeTcs peleHueM CIeIyoIuX 3a1au:

HpI/IO6pCTeHI/Ie 3HaHHUM O AUCKPETHOM CTPOCHHWU BCHICCTBA, O MCXAHUYCCKHX, TCIUIOBLIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHUSAX;

MpUOOpEeTeHNE YMEHUIN ONMUCHIBATH U OOBICHATH (PU3MUECKHE SBIEHUS C HCIOJb30BaHUEM
IIOJIyYEHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEHIMX PacUETHBIX 3a7a4 C MCIOJIb30BaHUEM (U3HUIECKUX
MOJIEIEN, TBOPUYECKUX U IIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

Pa3sBUTHUC YMCHI/Iﬁ Ha6J'IIOI[aTL NPUPOAHLIC SBJICHUA W BBIIIOJHATL OIIBITHI, J'Ia60paTOpHBIC
pa60TLI N OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUS C UCITIOJIB30BAHNEM N3MCPUTCIIbHBIX HpI/I60pOB;

OCBOEHHE MPUEMOB PabOTHI ¢ HHPOpMaIuel Gpru3nyeckoro coaep kanusi, BKIOYas HHPOPMaLUIO
0 COBPEMEHHBIX JOCTHKEHUIX (DU3UKHU, aHATU3 U KPUTUYECKOE OLIEHUBaHNE NH(OpMAIIHH;



3HAKOMCTBO €O cdepamMu Tpo(eCcCHOHATBLHON ESITEIbHOCTH, CBS3aHHBIMH C (U3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHSIX (PU3UUICCKON HAYKH.

OO011ee YMCIO 4acoB, PEKOMEHOBAaHHBIX JJIA U3Y4YeHHS (PU3MKKA Ha 0a30BOM ypoBHE, — 238
yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Henenio).

[Ipennaraemslii B mporpamme 1o (pu3MKe nepeyeHsb J1abopaTOpHBIX paboT U OIMBITOB SBISETCS
pEeKOMeI0BaTEeNbHBIM, YUUTEIb JeNIaeT BBIOOP IPHU MPOBEACHUH J1a00paTOPHBIX paboT U ONBITOB
C y4€TOM WHIMBHIYaJIbHBIX OCOOCHHOCTEH OOYYalomUXCs, CIHCKA HKCHEPUMEHTAIbHBIX
3aJJaHHi, PEITIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO 9K3aMeHa 1o (hU3HKe.

Coaep:xanue o0yueHus B / Kjiacce.
@MS’MKCI u eéPOJZb 6 NO3HAHUU OprDfCClIOZ/l/;eZO mupa.

®uszuka — Hayka o mnpupoze. fBneHus npuponabl. DU3MYECKHE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, JJICKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

@dusnyeckue BeNUYMHBL. V3MepeHue (¢uznuecKux BeIUYMH. DuU3NYecKue MpUOOPBHI.
[TorpemnocTs n3mMepeHnii MexayHapoaHas CUCTEMA €IMHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAYKH M3y4aloT MpUpoAy. EcTecTBeHHO-Hay4YHBIN METOJ
MO3HAHMS: HAOJIO/IEHNE, MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJIBIIKEHHE THUIIOTE3, SKCIIEPUMEHT
M0 TIPOBEpKE TUMOTE3, 0O0bsICHEHHE HAOII0AaeMoro sBieHus. Onucanue GU3ndeckux sBICHUH ¢
MOMOIIBIO MOJICIICH.

JleMoHCcTpamu.

MexaHn4eckue, TeIIOBbIE, NEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

duznyeckue NpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U IIU(PPOBLIM MTPHOOPOM.
JIaGopatopHblie pabOThI U OTIBITHI.

Omnpenenenue MEeHbI IEIeHUS Kbl U3MEPUTENBHOTO MPUOOpa.

N3mepeHue paccTosIHUM.

N3mepenune 06bEMa KUIKOCTH U TBEPAOTO TeNa.

Ornpezenenue pa3MepoB MajbIX TEJ.

N3mepenne temnepaTypbl IpU MOMOIIH KUIKOCTHOTO TEPMOMETPA U IATUMKA TEMIIEPATYpBhL.

HpOBCI[eHI/Ie HCCIICAOBAaHHUA IO IMPOBEPKEC I'MIIOTE3bI: NAJIbHOCTH moJI€Ta Irapuvka, ImymeHHOTO
TOpHU30HTAJIBHO, TEM 6OJ'II)HIG, yeM OO0JIbIIIE BRICOTA ITyCKa.

HepeoHattanbeze CcBe0eHUs 0 CmMpoeHuu eewecmed.



CrtpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, T0Ka3bIBAIOIINE TUCKPETHOE
CTpOCHHE BEIECTBA.

JIBrkenne wactui BemectBa. CBA3b CKOPOCTH JBHUYKEHHS 4YacTUL C TEMIIEPaTypou.
BpoynoBckoe nBmwkenue, muddysus. BzauMopaeiicTBue dYacTWIl BEUIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOSHUE ra30B, KUIAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX )
Ten. B3auMocBsA3p MEXy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHMSIX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JleMoHcTpanuu.

Habmonenue 6poyHOBCKOTO IBUKEHHUSL.

Ha6monenue nuddysum.

Habmrotenue siBiieHni, OOBSICHSFOIIMXCS PUTSHKCHUEM WJIA OTTATKUBAHUEM YaCTHII BEIIECTBA.
JlabopaTopHblie pabOTHI U OTIBITHI.

OrneHka ntuaMeTpa aToMa METOIOM PSIIOB (C HCTIOIb30BaHUEM (hoTorpaduwii).

OnbITHI 10 HAOJIOICHUIO TEILIOBOTO PACIIMPECHHSI Ta30B.

OnBITHI 110 OOHAPYKEHUIO JCHUCTBYS CHIT MOJICKYJIIPHOTO TIPUTSKCHUS.

Jlsudicenue u 63aumooeticmaue me.

Mexannueckoe aBuxkeHHe. PaBHOMepHOe M HepaBHOMepHoe ABkeHue. CkopocTh. CpenHss
CKOpPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. PacuéT myTH v BpeMeHU IBUKEHUS.

SIBnenue HHCPLUH. 3akoH HWHCPIINH. BzauMogeiictBue Ten Kak npuirnHa U3MCHCHHA CKOPOCTU
JIBIDKEHMS Tell. Macca Kak MEpa UHEPTHOCTHU TeEJIa. IInoTHOCTH BelIecCTBa. CBs13b IIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B CIUHUILIC 00BEMa BCIICCTBA.

Cuna kak xapakTepucTuka B3auMonencTsusa Ten. Cuna ynpyroctu M 3akoH I'yka. M3mepenue
CWIBI C INOMOIIBIO JUHAMOMeTpa. SIBieHME TAroTeHus M cwia TsokecTH. Cuila TSOHKECTH Ha
npyrux miaHerax. Bec Ttena. Heecomocts. CrioxkeHue Cuil, HAalIPaBIECHHBIX 110 OJHOM IPSIMOM.
PaBHognelictBytomas cuii. Cuna TpeHusi. TpeHue CKOJbKEHUS W TpeHue Mokos. TpeHuwe B
MIPUPOJIE U TEXHUKE.

JleMoHcTpamu.

Habntoienne MexaHn4eckoro JIBHKEHHS Tefa.
H3Mepenne ckopoCcTH TPSAMOIUHEWMHOTO IBUKEHUS.
HaGmtoienue sSBJICHUS] HHEPIIHH.

Habnronenue n3MeHeHust CKOPOCTH MPH B3aUMOICHCTBHHU TE.



CpaBHeHME Macc 10 B3aUMOJICUCTBHUIO TE.
Ciio)eHue Cuil, HallpaBJICHHBIX MO OJHOM MPSMOiA.
JIaboparopHbie pabOThI U OTIBITHI.

OmnpeneneHre CKOPOCTH  PABHOMEPHOTO  JABIDKEHHSI  (MIApUKa B KUJAKOCTH, MOJCIH
AIEKTPUYECKOTO aBTOMOOMIISA U TaK J1ajiee).

Omnpenenenue cpenHeil CKOPOCTH CKOJIBKEHHUsI OpyCKa MITH LIapUKa 110 HAKJIOHHOW TIOCKOCTH.
Omnpenenenye MWIOTHOCTU TBEPIOTO TeNa.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh  pacTsDkeHus  (nedopmanuu) MOPYKUHBI — OT
MIPUJIOKEHHOM CHITBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHMSI CKOJIBKEHHS OT BEca TEJla U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEN.

Jlasnenue meépovix men, sHcuokocmell u 2a308.

HaBnenue. CriocoObl yMeHbILIEHUSI U YyBEIMYEHHUs jAaBieHus. JlaBieHue rasa. 3aBUCUMOCTH
JaBJIeHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua napneHust TBEPABIMU TEIAMH, KUAKOCTIMU
u rasamu. 3axoH Ilackans. [IHeBMaTHyecKue MAaIMHBI. 3aBHCHMOCTHL JABJIEHUS KHUIKOCTH OT
ryounbl.  [mapocratuueckuii  mapagokc. CooOmarommecs cocyabl. ['mapaBnuueckue
MEXaHHU3MBI.

ATtmocdepa 3emnu u atmocdepHoe napneHue. [[puauHbI cynecTBOBaHMUS BO3AYITHOW 000JI0YKH
3emun. OnbiT Toppuuenu. M3mepenne atmochepHOro naBiieHUs. 3aBUCUMOCTh aTMOC(HEpPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl a1 u3MepeHust aTMocEpHOro AaBJICHUS.

JlelicTBUE JKUAKOCTH U ra3a Ha Morpyk€HHOE B HUX Telo. BrlTankuaromias (apxumes1oBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

JleMOHCTpauyu.

3aBUCHUMOCTb JIaBJICHUS Fa3a OT TEMIIEPATYPBI.
[lepenaya naBneHus KUIKOCTHIO U Ta30M.
CooOrmaromuecs CoCyIbl.

I'mopaBnuueckuit mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO aBICHHUS.

3aBUCHMOCTh BBITAJTKUBAIONIEH CHUJIBI OT 00BEMA TOTPY)KEHHOW YaCTH Tejla W IUJIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOW KUKOCTH.



VcaoBue miaBaHHs Tell: IJIaBaHUE MU IMOrpy>XKCHUC TCJI B 3aBUCUMOCTH OT COOTHOIICHUA
IUIOTHOCTEH TejIa B KHNIAKOCTH.

JlaGopaTopHbIie pabOTHI U OIIBITHI.

I/ICCJ'IGI[OBaHI/IC 3aBHCUMOCTH B€Ca T€jla B BOAC OT 00BéMa HOl"py}I(éHHOﬁ B XUAKOCTb 4aCTH
TEIa.

OmnpezeneHne BHITAIKUBAIOIICH CHIIBI, IEHCTBYIONICH HA TEJIO, MOTPYKEHHOE B KHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHJIBI, JCHCTBYIOIIEH HA TEIO B KUIAKOCTH, OT
MaccChl Tela.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHUJIIBI, JIEHCTBYIOIIEH Ha TEJIO B
KHUAKOCTHU, OT 00BbEMA MOTPYKEHHOM B )KUIAKOCTh YaCTH TEJA U OT IJIOTHOCTHU KHUJIKOCTH.

KoncTpynpoBanue  apeoMerpa WIM  KOHCTPYMPOBaHME JIOAKM M OIpeleneHue  eé
Ipy30M0bEMHOCTH.

Paboma u mownocms. Suepeus.
Mexannueckast pabota. MOITHOCTb.

[IpocTeie MeXxaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBmiio paBHOBecHs phlyara.
[Ipumenenue mpaBwia paBHOBECUs pblyara K OJIOKY. «30JI0TOE€ MPaBWIIO» MEXAHMUKH.
Kosdbduuuent mnonesnoro neiictBust (mamee — KIIJI) mnpocteix wmexanusmoB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanndeckas OHECPIUs. Kunernueckas u NMOTCHIMAJIbHAs SHCPTH. HpeBpaIueHI/Ie OJJHOI'O BHJa
MEXaHU4YEeCKOH 9HCPTIHUU B ﬂperﬁ. 3akoH COXPAaHCHUS SHCPIr'Uh B MECXAaHUKE.

JleMoHcTpammu.
[IpuMepsl IPOCTBIX MEXAHU3MOB.
JlabopaTopHbIie pabOTHI U OTIBITHI.

OnpeﬂeneHI/Ie pa6OTLI CUJIbl TPCHHUA TIPpHU PABHOMCPHOM JABMKCHHUH TEJIa IO I‘OpH3OHT8.J'IBHOI>i
MOBCPXHOCTH.

HccnenoBanue ycioBHil paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Conep:kanue o0yueHnus B 8 Kiacce.

Tennosvie signenusl.



OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUHM CTPOEHHS BemiecTBa. Macca u
PasMEpLL aTOMOB )41 MOJICKYJIL. OHI:ITBI, MNOATBCPIKAAIOIIUC OCHOBHBIC IIOJIOKCHU A
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucramwinueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH U TBEPBIX TEJl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. CMaynMBaHUE U KanWULIpHbIE sBJIeHHs. TerioBoe
pacilipeHue U cxaTue.

Temmnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEILJIOBOIO JBMXKEHUS 4YacTHll. BHyTpeHHsIS
sHeprusi. CrnocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: Terionepeaada U COBEpLICHHE PadOThI.
Bunel Teronepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE.

KonuuecTtBo TemnoTel. VYienbHas TEIUIOEMKOCTh BellecTBa. TemmooOMEH U TemIoBOe
paBHOBecHe. YpaBHEHHUE TEIUIOBOro Oananca. [lnaBieHue u oTBepAeBaHHE KPUCTAJUTMYECKUX
BEUIECTB. YAenpHas Temiora IuiaBineHus. [lapooOpazoBanue u KoHAeHcanus. McmapeHwue.
Kunenue. YnenpHas Temsora mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPAaTyphl KHUIEHUS OT
aTMOC(EpHOTrOo TaBJICHHUS.

Brnaxnocts Bo3yxa.
DHeprus TOIUNIMBA. Y AeNIbHAs TEIUIOTa CrOpaHusl.

[Tpunnume! padoTe! TeroBsix asuratenei KIT/ remmoBoro aeurarens. TermoBbie BUraTeIu U
3aIuTa OKPY>KaIOIIEeH Cpebl.

3aKOH COXpaHEHMsI U MPEBpAIllEHUs] SHEPTUH B TEIIOBBIX MPOIIECCaX.
JleMoHCcTpamu.

Habmtonenue 6poyHOBCKOTO ABHKEHHMSL.

Hab6mronenue quddysun.

HabuntoieHue siBneHnii cMauuBaHus ¥ KalWJUISIPHBIX SIBICHUH.
Habutoienne TemnoBoro pacimvpeHus: Ted.

V3meHeHue 1aBiaeHns ra3a Ipy U3MEHEeHNH 00bEMa M HarpeBaHUU MITH OXJIXKICHUH.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunsl Teronepenayn.

OxnaxaeHue npu CoOBepIIeHUH padOoTHI.

Harpesanue npu coBepiieHnn paboThl BHEITHUMH CHIIAMHU.
CpaBHeHHE TEMI0EMKOCTEN pa3INnYHbIX BEIECTB.

HaOmronenne kumneHus.



Habunoienue nocTossHCTBA TEMITEPATypPhl MPH IIABICHUH.

Mopenu TeIIOBEIX ABUTATEICH.

JlaGopaTopHbIie pabOTHI U OIIBITHI.

OnbIThI 110 0OHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUSL.

OnpITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbIThI 110 HAOIIOICHUIO TEMJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPABIX TE.
Omnpenenenue AaBieHUs BO3AyXa B OajUIOHE MITIPHIIA.

OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTE JaBJICHUA BO3/1yXa OT €ro 00BéMa u Harp€BaHUA WU
OXJIAXKACHUA.

[IpoBepka runoTe3bl JMHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOUKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.

HaGnronenne u3MeHeHUs] BHYTPEHHEH >HEPTUM Tella B pe3yibTare TeIUlonepeaayd U paboThl
BHEIIHUX CHUIIL.

HccnenoBanue sSiBiIeHUs TEI000MeHa IPU CMEITMBAHUU XOJIOHOW M TOPSTYEH BOJIBL.

OHpG[[GJIeHI/Ie KOJMYCCTBAa TCIJIOTHI, IMOJTYYCHHOI'O BOIOM npu TEIJI000MEHE C HarpCTbIM
MCTAJUIMYCCKUM TUJIMHIAPOM.

Ornpenenenne yaenbHOU TETNTIOEMKOCTH BEILIECTBA.
HccnegoBanue npouecca UCIapeHus.
OrnpeneneHne OTHOCUTENBHON BIIaKHOCTH BO3/yXa.
Onpenenenue yaenbHON TEIUIOTHI MJIaBICHUS JIbJIA.
Onekmpuueckue u MazHUmMHble A61EHUSL.

Onextpuzanus Ten. J[Ba pojia ANEKTpUYECKUX 3apsiioB. Bi3aumopeicTBue 3apsyKEHHBIX Tell.
3axon KyrnoHna (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TN OT BEJIMYMHBI 3apsI0B U
paccTOSHUS MEXy TeJIaMu).

Onektpuueckoe mnoje. Hampsx€HHOCTh anekTpudeckoro mnons. [lpuHuun cynepno3uuuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu QJICKTPUYCCKUX 3apsa0B. 3J'ICMCHT8.pHBIfI BHCKTpI/I‘-ICCKI/Iﬁ 3apsan. CTpOCHI/IC aToMa.
HpOBOI[HI/IKI/I " JUSJICKTPHUKHU. 3akoH COXPAHCHUA JJICKTPHUICCKOIO 3apsaa.

DNEKTPUUYECKUN TOK. Y CIIOBHUS CYILIECTBOBAHUS IEKTPUUYECKOTO TOKA. FICTOUHUKM IIOCTOSIHHOTO
ToKa. JlecTBUS 3JEKTPUUYECKOTO TOKa (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHI
TOK B ’KHMJIKOCTSIX U ra3ax.



DnekTpuyeckas nenb. Cuina Toka. DiekTpudeckoe HamnpsbkeHrne. COnpoTUBICHHE MTPOBOJAHUKA.
VI[GJII:HOC COIMMPOTUBJICHUC BCIICCTBA. 3akon Oma IJid ydaCcTKa ICIIH. HOCJIQ,Z[OB&TGJIBHOG n
IapajuIeJIbHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota u MomrHOCTh 3neKkTpuyeckoro Ttoka. 3akoH JDxoyns—JleHna. DneKTpuuecKue Henu |
NOTPeOUTENN IEKTPUIECKOM 3Heprun B ObITY. KOpoTKoe 3aMblkaHMe.

[Toctosinubie MarHUTHL. B3anMopeiicTBre MOCTOSHHBIX MarHUTOB. MaruutHoe noje. MarHutHoe
noie 3eMyIM WM €ro 3HayeHue s Ku3Hu Ha 3emie. OnblT Opcrena. MarHuTHoe mose
3JIEKTPUYECKOr0 TOKa. [[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJIEKTPOABUTATeNlb IOCTOSHHOTO ToKa. Vcmonp3oBaHue
ANEKTPOABUraTeNel B TEXHUUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Onpitel  ®apanes.  SIBneHue  snekTpomarHuTHoM — uHayknuu.  [IpaBuno  JleHna.
Onekrporerepatop. CrocoObl TOMyYEHUS JIIEKTPUUYECKOW SHEPruu. ODJEKTPOCTAHIIUK Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUH.

JleMoHCTparuu.

DJIeKTpuU3aIus Tel.

JIBa posia 3JE€KTPUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TE.
Y CTpolCTBO U IEMCTBHE AJIEKTPOCKOIIA.

DneKkTpocTaTu4ecKas HHAYKIIHS.

3aK0H COXPAHEHHUSI AIEKTPUUECKUX 3apsIOB.

[IpOBOHUKY W TUBIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.
HcTOYHHKH TOCTOSSHHOT'O TOKA.

JlericTBUS 2IIEKTPUYECKOTO TOKA.

DNEeKTPUYECKHUM TOK B KUIAKOCTH.

I"azoBbIi1 pazpsa.

N3Mepenne cuiibl TOKa aMIEPMETPOM.

H3MepeHue 3eKTpUIECKOTr0 HANIPSKEHUS BOJIBTMETPOM.

Peocrar n marasuH cOnpoOTHUBIICHHN.

BzanmogeiicTBHE TOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MOJFOCOB MAarHUTA.

MOI[GHI/IpOBaHI/Ie MarHuTHBIX TTOJIEH TTOCTOSHHBIX MarHUTOB.



OnbIT Dpcrena.

MarauTtHoe nosie Toka. DJIeKTPOMAarHHuT.

JleiicTBre MarHUTHOTO TOJISI HA IPOBOTHUK C TOKOM.

DNeKTpOABUTATEh IOCTOSTHHOTO TOKA.

HccnenoBanue SBICHUS 2IEKTPOMArHUTHONU MHTYKIUH.

OnsiTel Dapajes.

3aBUCUMOCTD HANpaBJICHUs HHIYKIIMOHHOTO TOKA OT YCJIIOBUN €r0 BOSHUKHOBEHHUS.
DNeKTpOreHepaTop MOCTOSTHHOTO TOKA.

JlabopaTopHbIie pabOTHI U OIIBITHI.

OIIBITEI 110 Ha6J'IIOI[€HI/IIO OJICKTPpHU3AalH TCJI HHIIYKHHGﬁ U IIpU COITPUKOCHOBCHUMU.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U JTUDIIEKTPUKU.
COopka 1 IpoBepKa padOTHI JEKTPHUSCKOH TSI IMTOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3MepeHue u peryinmpoBaHue HAIPSHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, HAYIIETO 4Yepe3 pPE3UCTOp, OT COMNPOTHUBICHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

OHLITBI, ACMOHCTPUPYIOHIUEC 3aBUCHUMOCTD SJICKTPUICCKOI'O COIMPOTHUBIICHUA TPOBOJAHHUKA OT €ro
AJIMHBI, IUTOMAAW ITOIIEPCYHOI0 CCUHCHUA U MaTCpHrajia.

HpOBCpKa npaBujia CJIOXCHUSA HaHpSI)KCHI/II\/JI opru MoCJICA0BATCIbHOM COCAUMHCHUN OBYX
PE3UCTOPOB.

IIpoBepka npaBuia Uis CUIIbI TOKA IIPH MAapAJUIEIbHOM COSIMHEHUHN PE3UCTOPOB.
Omnpenenenne pabOThI AEKTPUYECKOTO TOKA, UIIYILETO Yepe3 PE3UCTOpP.

Onpenenenne MOLUTHOCTHU 3JIEKTPUYECKOTO TOKA, BBIAEIAEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS Ha HEH.
Onpenenenne KII/[ narpesatens.

HccenenoBanue MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHne MarHuTHOT'O MOJIsl IIOCTOSTHHBIX MAarHUTOB MPU X OObEAMHEHUH U pa3eICHHH.

HccnegoBanue aeMcTBUS QJICKTPHUYICCKOI'0 TOKa HA MAriHuTHYIO CTPCJIIKY.



OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTE CHJIbL BSaHMOHeﬁCTBHH KaTyllKy ¢ TOKOM U MaroHuTta
OT CHJIBI TOKA W HaIllpaBJICHUA TOKA B KaTYHIKE.

N3yueHune neiicTBUS MarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM.
KoncrpyupoBanue u usyueHue padoThl AIEKTPOABUTATENSL.
Nsmepenne KIIJ a1nekTpoaBUraTesibHOM yCTaHOBKHU.

OnbITEI 10 HUCCICIOBAaHUIO ABJICHUA BHCKTPOMaFHI/ITHOﬁ HHAYKOHUU: UCCIICIOBAHUC W3MEHCHHI
SHAYCHHUA U HAITPABJICHUSA MHAYKIIMOHHOT'O TOKA.

Conep:xanue o0yuyenus B 9 Kiacce.
Mexanuuecxue s6nenusi.

Mexanuueckoe JBukeHHe. MatepuanbHas Touka. Cucrema orcuéta. OTHOCUTENBHOCTD
MEXaHNYECKOr0 JIBW)KEHMs. PaBHOMepHOe mpsAMOIMHEHHOe JBWkeHue. HepaBHOMepHOE
npsiMojiuHeiHoe JABukeHue. CpeiHsii M MTHOBEHHAs. CKOpPOCTb Teja INpU HEPaBHOMEPHOM
JBUKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMoiuHeiiHOe ABmkeHue. CBoOonHoe maneHue. OTmbIThI
Tanunes.

PaBHOMepHOE ABMXKEHHE 110 OKpykHOCTH. Ilepnon u wacrora oOpamenus. JIunelnas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOPEHHE.

IlepBeii 3akoH Herorona. Btopoit 3akoH Herotona. Tpermit 3akon Herorona. IIpmHnmmn
CYIEPIO3HULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: CHiIa TPEHHUSI CKOJIBKEHHS, CUJla TPEHUS TOKOS,
JpyTye BUIbI TPEHHUS.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO majaeHwus. [[BuxeHue
wa"eT Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue MatepuanbHOU TOYKH. AOCONIOTHO TBEpAOe Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tema. U3meHeHue wummynbca. Mmnynbc cuiibl. 3aKOH COXPAaHEHHS HMMITYJbCa.
PeaxkTnBHOE ABIKEHIE.

Mexannueckas pabota u MOIIHOCTh. PaboTa cui TskecTH, yrnpyroctu, TpeHus. CBa3b dHEPruu
u pabotel. [loTeHnuManbHas »HHEPrusl Teja, TMOAHITOIO HAJ IOBEPXHOCTHIO 3EMIIU.
IToTreHunanpHas sHEprus cxarto npyxuHel. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPAaHEHHUS MEXaHUYECKOW DHEPTHH.

JleMoHcTpammu.



Ha6J'II-OI[CHI/Ie MCXaHUYCCKOI'o IBMKCHHA TCJIa OTHOCUTCIIBHO PA3HBIX TEII oTcuéTa.

CpaBHEHME MyTel U TPACKTOPHMA IBHXKEHHSI OJTHOTO M TOTO K€ TeJIa OTHOCUTEIHHO PA3HBIX TEIl
oTCcuéTa.

N3mepenue ckopocTu U yCKOPEHHUSI TPSIMOJTUHEIHOTO IBHKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.
Habmoienue nBU>KeHUs Teja 1o OKPYKHOCTH.

Habmoienne MexaHW4ecKuX SBJICHHIA, TPOUCXOISIINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHUHM OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

3aBHCUMOCTb YCKOPEHHUS TeJIa OT MacChl Tella U JeHCTBYIONIEH Ha HETO CUJIBI.
HaOmnroseHne paBeHCTBA CHIT TIPY B3aUMOJICHCTBUY TEI.

N3menenune Beca Tena npu yCKOPEHHOM JBUKEHUU.

[lepenaua uMItysbca Mpu B3aMMO/ICHCTBHH TEIL.

[IpeoOpa3oBaHus JHEPTUU MIPU B3AUMOICHCTBUH TEIL.

CoxpaHeHue UMITYJIbCa ITPH HEYIPYTOM B3aUMO/ICHCTBHH.

CoxpaHeHHe UMITYJIbCa MPU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUM.
Habmroienne peakTMBHOTO ABMYKECHHUS.

CoxpaHeHne MEXaHHMYECKOM SHEePTruu Mpy CBOOOIHOM MaJCHUH.

CoxpaHeHne MEXaHMUECKOM SHEPTUH MPH JABMKEHUU TeJla MO/ AeHCTBUEM MPY>KUHBI.
JlabopaTopHblie pabOTHI U OTIBITHI.

KoncTpynpoBanue Tpakra 1 pa3roHa U JaJIbHEHIIEr0 pABHOMEPHOTO JBHKEHUS ApUKa WU
TEJIEKKH.

Omnpenenenue cpeHEed CKOPOCTH CKOJIbKEHUSI OpycKa MM JIBHXKEHUS LIapuKa MO HAKIOHHOU
IJIOCKOCTH.

OHpe,Z[CJ'ICHI/IC YCKOPCHUA TEJIa ITPU PaBHOYCKOPCHHOM JIBUKCHUU 10 HAKJIOHHOM IIJTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JABMXEHHH 0e€3
Ha4yaJIbHOW CKOPOCTH.

HpOBCpKa THUIIOTE3bI: C€CJIM IIPHU PABHOYCKOPCHHOM JIBUKCHHUU 0e3 HavaJabHOU CKOPOCTH IIYTU
OTHOCATCA KaK P HEUYETHBIX YUCCII, TO COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHHU OANHAKOBBI.

HccnegoBaHne 3aBUCUMOCTH CHUJIBI TPCHUS CKOJIbKCHHA OT CUJIbI HOPMAJIbHOT'O JaBJICHUS.

Omnpenenenne ko3 uiimenTa TpeHus: CKOIbKEHHS.



Onpenenenne )XECTKOCTH MPYKUHBI.

OnpeﬂeneHI/Ie pa6OTBI CUJIBI TPEHHUA IIPHU PaBHOMCPHOM ABHIXKCHHUH TEJIa IO FOpHSOHT&J’IbHOﬁ
IIOBCPXHOCTH.

Omnpenenenre paboOThl CHJIBI YIIPYTOCTH MPH MOIbEME IPy3a C MCIIOIb30BAHHEM HEMOABHIKHOTO
U TIOABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS YHEPTHH.
Mexanuueckue Konebanus u 60aHbI.

Konebarenbnoe nBukeHue. OCHOBHBbIE XapaKTEPUCTUKU KOJIEOAHWN: TEPUOJ, YacTOoTa,
amruiutyna. MaTtemMatuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue 5sHepruu Mnpu
KoJ1e0aTeIbHOM JABM)KECHHUU.

3aTYXEIIOH_[I/IC KoyeOaHusl. BBIHY)KI[eHHLIe koneOanus. Pe3onanc. MexaHMYeCKHE BOJIHEL.
CpoilicTBa MEXaHUYECKHUX BOJIH. HpOI[OJ'IBHLIC H IIOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb
eé pacipoCTpaHCHUA. MexaHuuecKue BOJHBI B TBépI[OM TCIIC, celicMHUYeCcKUe BOJIHEI.

3Byk. 'poMKoOCTh 3ByKa U BeicOTa ToHA. OTpaxeHue 3Byka. lHGpa3Byk u ynbTpa3ByK.
JleMoHCTparuu.

Habmonenue xonebanuii Te MO IEHCTBUEM CUJIBI TSKECTU U CUITBI YIIPYTOCTH.

Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPY>KHUHE.

Habuntoienne BbIHYX/IEHHBIX KOJle0aHUIl U pe30HaHca.

PacmipocTpanenre npog0ibHBIX U MONEPEYHBIX BOJTH (HA MOJIETIH).

HabintoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUUYECKHI pe30HaHC.

JIaGoparopHble pabOTHI U OTIBITHI.

Omnpenenenue 4acTOTHI U TIEPUO/Ia KoJieOaHMI MaTEMaTHUYECKOTO MasiTHUKA.

Omnpenenenre 4acTOTHl U Mepro/ia KOJIeOaHUH MPYKUHHOTO MasSTHUKA

HccnenoBanue 3aBUCMMOCTH Mepro/ia KoJieOaHH MOIBEIIEHHOTO K HUTH IPpy3a OT JUIMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEpHOa KoJeOaHU NPY>KUHHOTO MasiTHUKA OT Macchl rpys3a.
[IpoBepka HE3aBUCUMOCTH MEepHOa KojeOaHui Tpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.

OnpIThI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh NEepuoAa KojeOaHUN NPYKMHHOTO MasiTHHUKA OT
MacChl Tpy3a U KECTKOCTU IIPYKUHBI.

N3mepenue yckopeHus CBOOOTHOTO MaICHHSL.



3ﬂ€KMp0M(12HMMHO€ noJie u 3J1IeKmMpomMacHUnIHble 60JIHbL.

DJIEKTPOMArHuTHOE ToJie. DJICKTPOMArHWTHbIE BOJHBI. CBOWCTBA 3JICKTPOMArHUTHBIX BOJIH.
[[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. M CIOIB30BaHHUE SJIEKTPOMATHUTHBIX BOJH I COTOBOM
CBSI3U.

DnexTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BomHOBBIE CBOICTBA CBETA.
JleMoHCcTpanuu.

CBolicTBa 2IEKTPOMArHUTHBIX BOJIH.

BousiHOBBIE CBOICTBA CBETA.

JlabopaTopHbIie pabOTHI U OIIBITHI.

N3ydeHue CBOMCTB MEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.
Csemoeble sa61erus.

queBaﬂ MoJieNb cBeTa. ICTOUHUKH CBETa. HpHMOHHHeﬁHOC pacupoCcTpaHCHUC CBETA. 3aTMeHus
COJ'IHI_Ia u .HYHBI. OTpa)KeHI/Ie cBeTa. IImockoe 3CPKaJo. 3aKoH OTpaXCHUA CBCTA.

[Ipenomnienne cBera. 3akoH NpenoMiieHHs cBera. [loiHOe BHYTpEeHHEE OTpaKeHHE CBETa.
Hcnionp30BaHue MOJHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xox nyueir B nuH3e. Onruueckas cucrema (Qoroarnmapara, MUKPOCKOIA M TEJECKOIIa.
I'na3 xak ontuueckas cucrema. bam3opykocTs U JanbHO30PKOCTb.

Paznoxenue Genoro cera B crekTtp. OmnbiTel HbtoToHa. CrokeHHe CIEKTpalbHBIX IIBETOB.
Hucnepcus cseTa.

JleMoHCTpauyu.

IIpsimonuHEITHOE pacIpOCTPaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tonyuenue n300pa>keHUi B TIIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomienne cpera.

OnTHYecKui CBETOBOI.

Xon nydeit B cobuparoreit TuH3e.

XoJ 1yder B pacCenBarOLIEH JINH3E.

[Tonmy4yenue n300pakeHUit C TOMOIIBIO JINH3.

[Tpuniun neiictBus GoToanmapara, MUKPOCKOIA U TEJIECKOTIIA.

Mopens riasa.



Pa3znoxxeHue 0eoro cBeTa B CIEKTP.

[MosydeHue 6e1oro cBeTa MpH CI0KEHUH CBETa Pa3HbIX IIBETOB.

JIaboparopHbie pabOThI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKSHHUSI CBETOBOTO JIy4a OT yIJla IaJCHusI.
W3y4yeHune xapakTepUCTHK U300paXKeHUS MPEIMETa B IUIOCKOM 3epKalie.

HccnenoBanye 3aBUCMMOCTH yIVIa IPEJIOMIICHUSI CBETOBOIO JIyda OT Yrila MaJcHUs Ha IPAHULE
«BO3yX—CTEKIIO».

[Tonydenune n300paskeHUH C TOMOIIBI0 COOUPAFOIIEH JIMH3HI.

Omnpenenenne GOKYCHOrO pacCTOSHUS M ONITHYECKOM CHITBI COOMPAIOIICH JTMH3BI.

OMBITHI 1O PA3JI0KEHHIO OEJI0r0 CBETa B CIIEKTP.

OIIBITEI 11O BOCIIPHUATHUIO IBETA IPEAMETOB IIPHU UX Ha6JHOIICHI/II/I 4YCPpE3 BCTOBLIC (1)I/IJII)TpBI.
Keanmosvle sienenus.

Omnwitel Pesepdopna u mianerapHas mojenb atoma. Moxens aroma bopa. HMcmyckanue u
norjouieHne ceera atoMoM. KBautel. JInunelyaTsie CIEKTPHI.

PamnoakTuBHOCTE. AJba-, OeTa- U ramma-usnydeHus. CTpoeHne aToMHOTo sjpa. HykimonHas
MOJenb aroMHoro sapa. Mzoromsl. PannoaktuBHble mnpespaumieHus. llepuon mnomypacnana
ATOMHBIX SIJEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUS 3apsSIOBOTO W MAacCOBOTO UHCEN. DHEPTus CBS3H
aToMHBIX sjep. CBsi3b Macchl U SHepruu. Peaknuu cuHTe3a W JeneHus saep. VcTouHuku
sHeprun CoJiHIIa U 3BE3I.

Snepnas sHepreTuka. JlelicTBUS paJuOAKTUBHBIX U3JIyY€HUIN Ha KUBBIE OPTaHU3MBI.
JleMOHCTpauyu.

CrieKTphl U31y4EeHMSI ¥ TOTJIOLEHUS.

CrieKTphl pa3aHyuHbIX T'a30B.

CnekTtp Bogopoza.

HaGmronenue tpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3UPYIOUUX U3ITY4YSHHH.

Perucrpanus usnydeHus NpupoIHbIX MUHEPAJIOB U IPOAYKTOB.

JlabopaTopHble paOOTHI U OTIBITHI.

Habuntoienne criomHbIX U TMHEHYaThIX CIIEKTPOB U3ITyYECHHSL.



HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTHH YaCTUIIBI TTO TOPMO3HOMY IyTH (110 hoTorpadusim).
W3mepenune paanoakTHBHOTO (poHa.
Tloemopumenvro-o600warowutl Mooyib.

[ToBTOpUTEIIEHO-0000IAONINI MOAYNIb TpeIHA3HAUeH IS CHCTEMAaTHU3allud M O00O0OIICHHS
MIPEIMETHOTO COJICPIKAHUS M OTbITA IEATEILHOCTH, TPHOOPETEHHOTO MTPH U3YYSHHH BCErO Kypca
(bu3MKH, a TakKe ISl MOATOTOBKA K OCHOBHOMY T'OCYIapCTBEHHOMY SK3aMEHY IO (U3UKE s
oOy4Jaronuxcs, BRIOPaBIIUX 3TOT YU4ECOHBIN MPEMET.

[Ipu u3yuyeHuu AAHHOTO MOJYJIS PEANHU3YIOTCS U CUCTEMaTU3UPYIOTCS BHUJBI JACSITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECTICUNBACTCS JOCTHIKEHUE IPEIMETHBIX U METANPEAMETHBIX IUIAHUPYEMBIX
pe3yiabTaToB OOy4eHHs, POPMUPYETCSI €CTECTBEHHO-HAYYHAs! TPAMOTHOCTh: OCBOCHHE HAyYHBIX
METOJZIOB HCCJICJIOBAHUS SIBJICHUN MPUPOJbI UM TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBICHATH
¢busznueckue sBIEHUS, NPUMEHSAS TMOJIYYCHHbIE 3HAHUs, pelaTh 3aJayd, B TOM 4YHCIIE
KaueCTBEHHbBIE U KCIIEPUMEHTAIbHBIE.

[IpyHIMIIATBHO NEATEIBHOCTHBIM XapakTep JAHHOTO MOIYJIA peain3yercs 3a CYET TOro, 4To
o0yyaroIuecs BHIIOIHSIIOT 3aJaHKsl, B KOTOPBIX UM IIPEIaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HAaHHWM pacro3HaBaTh M HAYYHO OOBACHATH (PU3UYECKUE SBICHHUS B
OKpY>Kalollel Mpupo/ie U MOBCEAHEBHOM KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTOJAbI HCCIICAOBAHUS (1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, B TOM 4YHUCIC AJIA
MPOBEPKU TUIOTE3 U MOJTYUCHUSA TCOPETHICCKUX BBIBOAOB,

O0OBICHATH HAayY4YHBIC OCHOBBI HanOoJiee Ba)KHBIX ,I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ,
HAIpuMeEp, MPaKTUICCKOro MCII0JIb30BaAHUA PA3JINYHBIX HCTOUYHHKOB SHECPTHHU Ha OCHOBC 3aKOHaA
MMpEeBpalIiCHUA U COXpPaHCHHU BCECX U3BCCTHBIX BUJOB OHCPTHHU.

Kaxxnas U3 TeM 1aHHOTO MOAYJS BKJIIOYAET SKCIEPUMEHTAIbHOE HCCeI0BaHNne 0000IIar0IIIero
xapaktepa. MoJyab 3aBepIIaeTcsl MPOBEJICHUEM JWAarHOCTHYECKOW M OIIEHOYHOW paboThl 3a
KYpPC OCHOBHOT'O 00111€eT0 00pa30BaHus.

IInanupyemMsblie pe3yJbTaThl 0cBOeHUs] pu3nkHu (0a30BbIil YPOBEHb) HA YPOBHE OCHOBHOI'O
001ero ooOpazoBaHus.

N3yuenue (pu3MKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIIPABICHO Ha JTOCTHKCHUE
JIUYHOCIHBIX, MEMANPEOMEMHBIX U NPEOMEMHBIX 00PA306aMENbHBIX PE3YbIMAMO8E.

B pesymbrare wusydyeHus (u3MKd Ha ypOBHE OCHOBHOTO o0miero oOpa3oBaHUS y
oOyuarorerocst 0yyT c()opMUPOBAHBI CIACTYIOLIUE JIUYHOCHIHbIE PE3YIbMaAmbl B YACTU:

1) MNaTpuOTUYCCKOI'O BOCIIUTAHUA:
MPOABJICHUC HHTCPECCA K HCTOPUU U COBPEMCHHOMY COCTOSTHUIO pOCCHﬁCKOﬁ (I)I/I3I/I‘-ICCKOf/’I HAYKH,

LIEHHOCTHOE OTHOIIEHHUE K TOCTH)KEHUSM POCCUHCKUX YUEHBIX-(U3UKOB;



2) TpaXJaHCKOTO M JYXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHS:
TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHHM OOIIECTBEHHO-3HAUMMBIX M 3THYECKUX

pobJIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;
OCO3HaHUE BaXKHOCTH MOPAJIBHO-3TUYECKUX IIPUHIUIIOB B JACSITEIIBHOCTH YYEHOTO;

3) 3CTETUYECKOro BOCIIMTAHUS:
BOCIIPUSATHE DCTETHUYECKMX KadyeCTB (DM3UUECKONM HAyKU: €€ TapMOHMYHOIO IIOCTPOEHHS,

CTPOroCT, TOYHOCTH, JJAKOHHUYHOCTH,

4) IEHHOCTH HayYHOT'O TIO3HAHUSL:
OCO3HAHME IICHHOCTH (PU3UUECKON HAyKH KaK MOILIHOTO MHCTPYMEHTA IMO3HAHHS MUPA, OCHOBBI

Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIOLECH KYJIbTYPHI;
pa3BUTHE HAYYHOH JIF0003HATEIILHOCTH, MHTEPEca K UCCIIeI0BATEIbCKON AEATENbHOCTH;

5) hopmupoBaH¥st KyIbTYphI 3M0POBbS H IMOILIMOHAIEHOTO OJIArOMOTYYHSL:
OCO3HAHME IIEHHOCTH Oe3omacHOro obOpas3a XH3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM MHDE,

Ba’XXHOCTHU IIpaBUJI 0€e3011acHOTO MMOBCACHHUA Ha TPAHCIIOPTC, Ha AOpOorax, C 3JICKTPHUYCCKHUM H
TCIIJIOBBIM O60py,Z[OBaHI/I€M B IOMAIIHUX YCIIOBUAX;

c(OpPMUPOBAHHOCTh HaBbIKa pedIieKCHH, MPU3HAHUE CBOCTO IpaBa Ha OMIMOKY M TaKOTO XKe
IpaBa y Ipyroro 4ejioBeKa;

6) Tpy1OBOTrO BOCITUTAHHS:

7) aKTMBHOE ydYacCTHE B PCIICHHWHU MPAKTHYSCKUX 3a7a4 (B paMKax CEeMbH, 00pa30BaTEIbHOM
OpraHM3alli¥, HACENCHHOI0 IYHKTa, POJHOTO Kpas) TEXHOJIOTUYECKOW | COLUaIbHON
HaIpaBJIEHHOCTH, TPEOYIOIINX B TOM YHCIIe U (GU3UIECKUX 3HAHUIA;

MHTEpEC K MPaKTHUECKOMY U3YyUeHHI0 Mpodeccuii, CBI3aHHBIX C PU3UKOIA;

8) 9KOJIOrMYeCKOro BOCIIUTAHHUS:
OpHEHTAIUsS Ha MPUMEHEHHE (BU3MUCCKUX 3HAHUI ISl pEIeHHs 3a/1a4 B 00JaCTH OKPY)KaIOIIei

cpenbl, MJIAaHUPOBAHUA TMOCTYNKOB M OLEHKH MX BO3MOJKHBIX IMOCJIEACTBUHN I OKPYKaIOIIEeH
cpensl;

OCO3HAHHE II100aTbHOTO XapaKkTepa SKOJIOTMYCCKUX Hp06.]'[eM 151 HYTeﬁ HX PCHICHUA;

9) ajanTanyy K K3MEHSIOIIUMCS YCIIOBHSM COLUATIBHON M IPUPOIHOI CpeIbL:
MOTPEeOHOCTh BO B3aMMOAEMCTBUM NPHU BHIIOJHEHUM HMCCIEIOBAaHUN U MPOEKTOB (pu3mueckoi

HAIpaBJICHHOCTHU, OTKPBITOCTH ONIBITY U 3HAHHUAM APYTHX;
IMOBBIIICHUEC YPOBHA CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTUICCKYIO JCATCIIBHOCTD,

MOTPeOHOCTh B (GOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4uCie (GOPMYITHPOBATh UICH, MOHSATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBICHUSX;

OCO3HaHUe J1e(hUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3HKHY;

IJTaHUPOBAHUC CBOCTO PA3BUTHUA B HpI/I06peTeHI/II/I HOBBIX (I)I/I3I/I‘-ICCKI/IX 3HaHHI>'I;



CTPEMIICHHUEC aHAJIM3UPOBATh U BBIABJIATH B3aUMOCBA3U ITPUPOEI, O6H.[€CTBa U 5 KOHOMHUKH, B TOM
YHCJIC C UCIIOJIb30BAHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>'I;

OIICHKA CBOWX JICUCTBHM C y4€TOM BIUSHHUS Ha OKPYKAIOIIYIO CPEay, BOZMOXKHBIX TJIOOATBHBIX
OCJIECTBUM.

B pesynprate wu3yueHuss GUIMKM Ha ypOBHE OCHOBHOrO 0Omero ooOpa3oBaHus Yy
oOyuatomerocsi OyayT cQOpPMHUPOBAHBl MemanpeomMenHsle pe3yabmampl, BKIIOYAIOLIIE
MO03HABATENIbHbIC YHHBEpPCAJIbHBIE YUeOHbIE IEHCTBHS, KOMMYHUKAaTHBHBIC YHUBEPCAIbHbIC
y4ueOHbIe ACWCTBUS, PETyJIATUBHBIC YHHUBEpCAIbHBIC y4eOHbIE ACHCTBUSI.

OgnajeHre yHUBEPCAIbHBIMU YIEOHBIMU NO3HABAMENbHBIMU OCUCTNBUAMU.
1) 6azosvie no2uueckue oelicmeust.
BBISIBJISITH U XapPaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBIICHUI );

YCTaHABIIMBATh CYIIECTBCHHBI NpPH3HAK KJIACCU(UKAIIMKA, OCHOBAHUS Il 000OIIEeHUsS U
CpaBHEHUS,

BBIABJEATH 3aKOHOMCPHOCTH W IPOTHUBOPCUYHUA B PpPaCCMATPUBACMBIX (baKTaX, JaHHBIX H
Ha6JIIO[[€HI/I$IX, OTHOCAIIIUXCA K (bI/I?:I/I‘-IeCKI/IM SABJICHUAM,

BBIABJIATh IMPUYIUMHHO-CIICACTBCHHBIC CBA3H IIPHU U3Yy4YCHUU (1)H3I/I‘ICCKI/IX SIBIICHUI U ImponecconB,
MMpOBOAWTL BBIBOALI C MCIIOJIB30BAHUCM HACAYKTHBHBIX W HWHIAYKTHBHBIX yMOS&KJ’IIO‘-IGHHﬁ,
BBIABHUT'aTh TUIIOTE3bI O B3aUMOCBA3AX q)HSPI‘-ICCKI/IX BCJINYMH,

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pemieHust y4yeOHOM (u3nyecKkol 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHHUs, BHIOOP Haubosiee MOAXOJAIIEro ¢ y4€TOM CaMOCTOSITEIbHO
BBI/ICJICHHBIX KPUTEPHUEB).

2) 6azosvie ucciedo8amenbeKue OelUcmaust.
HCIOJIb30BaTh BOMPOCHI KAaK UCCIIEOBATETLCKUN HHCTPYMEHT TTO3HAHUS;

NpoBOAUTL II0 CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (I)I/ISI/I‘IGCKI/II‘;I
OKCIICPUMCHT, HEOOJIBIIIOE HUCCICIOBAaHUC (1)I/I3I/I‘-I€CKOFO SABJICHUS,

OICHUBATL Ha MNPUMCHHUMOCTL U HOOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOZIC
HCCIICO0OBAaHMA WUJIU SKCIICPUMECHTA,

CaMoCTOSITeNNFHO (opMynupoBaTh OOOOIIEHUS ¥ BBIBOJABI MO pE3ydbTaTaM IPOBEIEHHOTO
HaOJIIOICHUS, OTBITA, UCCIICOBAHMS;

MIPOTHO3UPOBAaTh BO3MOXKHOE JalibHElIee pa3BUTHE (U3MYECKUX TIPOIECCOB, a TakKxke
BBIIBUTATh MIPEINOI0KEHUSI 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

3) paboma ¢ ungpopmayueit:



MPUMEHSTh pa3IMYHble METO/bl, UHCTPYMEHTHI U 3aIllpoChl MPHU MOUCKE U 0TOOpe MH(POpMAIUH
WM JaHHBIX C YYETOM MPESIOKEHHOM yueOHOoM Gu3ndeckoii 3a1auu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUIOB U
(dbopM mpescTaBICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMaJbHYO (GOpMy TpeiacTaBieHHs HHDOpPMAMA U
WUTIOCTPUPOBATH peliacMble 3a7a4i HECIOXHBIMU CXEMaMH, JHarpaMMaMu, UHOUM rpadukoi u
UX KOMOUHALUSMU.

OBlajieHre YHUBEPCAIBLHBIMU YYUeOHbIMU KOMMYHUKAMUSHBIMU OCUCMEUAMIU
1) obwenue:

B X0Ji¢ OOCYXJeHHUs y4eOHOTO MaTepuana, pe3ysbTaToOB JIA0OpAaTOPHBIX PabOT U MPOEKTOB
3aJaBaTh BONPOCHI TI0 CYIIECTBY OOCYKIAeMOW TEMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pellIeHHE 3aJauu U MOIIep)KaHue OJ1aroxenaTeIbHOCTH OOLICHHUS;

COIIOCTABJIAATH CBOU CYXKIACHUA C CYXKACHUAMU JAPYIrUX YYAaCTHHKOB AuajIora, O6Hap}I)KI/IBaTI)
pa3IM4Me U CXOJICTBO MO3ULIMIA;

BbIPAXKATb CBOXO TOYKY 3pCHUS B YCTHBIX U IIMCBMCHHBIX TCKCTAX,

nyOJIMYHO TPEACTaBIATh PE3YJIbTaThl BBITOJHEHHOTO (DU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHMS, TIPOEKTA).

2) coemecmuas 0esimenbHOCmb (COMpPYyOHUUeCmeso).

MIOHMMaThb W MCIIOJB30BaTh MNPEUMYIIECTBA KOMAHAHONM M HMHIUBUAYaIbHOH paboOTHl NpHU
peleHNH KOHKPETHON (PU3NUecKoil poOieMbl;

INpUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTU, OPTaHHU30BbIBATH JIEHUCTBUS MO €€ JOCTHXKEHUIO:
pacnpeacirsitb poJid, 06Cy>I(I[aTB MponecCbl U PE3YJIbTAThI COBMECTHOM pa6OTLI, O606H_[8.TL
MHCHHUSA HCCKOJBKHX YCITOBCK;

BBIIIOJIHATE CBOXO 4aCTh pa6OTLI, AOCTUTasA KAYECCTBCHHOI'O PE3YyJibTaTa IO CBOCMY HAIIPABJICHHUIO
U KOOPAHUHUPY CBOU JIEHUCTBUSA C APYruMHU 4JICHAMH KOMAH/bI;

OI€CHUBATh Ka4dy€CTBO CBOCIoO BKJIaga B O6H.[I/II\/'I MNPOAYKT IIO0O KPpUTCPUAM, CAMOCTOATCIHBHO
C(bOpMy.TII/IpOBaHHBIM Y4aCTHUKaMU BSaHMOHeﬁCTBHH.

OBnasieHre YHUBEPCATLHBIMU VYeOHbIMU Pe2yIamMUGHbIMU 0etiCEUIMU.
1) camoopeanuzayusi:

BBISIBJISITH TPOOJIEMbl B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX, TpeOyIOIIMX s pelieHus
(bu3NuecKrX 3HAHUI;

OpPUEHTHPOBATHCS B PA3NIMYHBIX IMOAXO0JAX MPUHATHSA pEUIeHUH (MHIMBUIYyadbHOE, MPUHSATHE
pelleHus B rpyMIe, MPUHITHE PEelIeHUi TPYIIoi);



CaMOCTOSITEJIHO COCTaBJIATh AJITOPUTM PELICHUs PU3NUECKOM 3a1auM WU IUIaHa UCCIIeI0BaHUs
C Y4éTOM HMMEIOUIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
IIpeJIaracMble BapuaHThl PEILICHUM;

MIPOBOIMTE BBEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.
2) camokoHmpob:
J1aBaTh OLICHKY CUTYAIMH M [IPeJIararh IaH e€ H3MEHCHUS,

OOBSCHSTH NPUYMHBI JOCTH)KEHHS (HETOCTIKEHHS) PE3YJIbTaTOB ACATEILHOCTH, ]aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPCKTUBBI B ACATCIIBHOCTDH (B TOM YHCIC B XOJ BbIIIOJHCHUA (bl/IBI/I‘IGCKOFO
HCCICOOBAHUA HIIN HpOGKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'ILCTB, H3MCHHUBIIHNXCA CHTyaHHﬁ,
YCTAHOBJICHHBIX OH_II/I6OK, BO3HHMKIIINX pr,[[HOCTCﬁ;

OIICHUBATh COOTBETCTBUE PE3yIbTaTa IEIN U YCIOBUSIM.
3) oMoOyUOHANLHBIL UHMETIEK

CTaBUTHL ce0S Ha MECTO APYyroro 4eJ0OBC€Ka B XOAC CIIOpa HWIIM JUCKYCCHUHW HA HAYYHYHKO TEMY,
IIOHUMATb MOTUBLI, HAMEPCHHUA U JIOTUKY APYIroro.

4) npuHATHE CE0S U APYTHX:

MIPU3HABATH CBOE MPaBO Ha OMIMOKY MPU pelieHnH (U3NYECKUX 3a/1a4 WK B YTBEPXKACHUAX HA
Hay4YHbIE TEMBI U TAKOE YK€ MPABO JAPYTOro.

Ilpeomemmnoie pe3ynomamol 0c60eHUA RPOCPAMMBL RO (hu3uke (0a306vlii yposeHs).
Ilpeomemmnuie pe3ynromameul 0ceoenusn npozpammel no Quszuke K KOHUy ooyuenus ¢ 1 Knacce:

[MpenMeTHBIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH Y
o0yyaromuxcs yMeHuil:

UCIOJIb30BaTh TOHATUA: (DU3HUECKHEe U XUMHUYECKHE SBIICHUS, HAOIIOJACHHE, DKCIEPHUMEHT,
MOJIeTb, TUIIOTE3a, CIWHUIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOE), MeXaHWYecKoe MABM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJIUHEHHOE), TPACKTOPHs, PaBHOACUCTBYIOMAs CHI, Aedhopmarius
(ympyras, aacTu4ecKkas ), HeBECOMOCTh, COOOIIAOIITNECS COCY/IBI,

paznuuath sBiAeHUs (AudQy3us, TEIIOBOE ABMIKEHHWE YAaCTHIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE JBM)XEHHE, MHEPLIMS, B3aUMOJEHCTBHUE TeJl, paBHOBECUE TBEPIBIX
T€J C 3aKpEeIUIEHHON OChIO BpallleHUs], Iepeiaya JIaBJIeHUs] TBEPABIMU TEJIaMH, KUIKOCTIMU U
razamu, arMocepHoe HaBlIeHHE, TUIABaHHWE TeN, MPEBPALICHUS MEXaHWYECKOW SHEpPruu) o
OMHMCAHUI0O HUX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
(bu3nuecKoe SIBICHUE;



pacro3HaBaTh IpPOSBICHUE HM3YYEHHBIX (U3NYECKHUX SIBICHUH B OKPYKAIOLUIEM MHUpPE, B TOM
yucae (U3NYECKUe SBICHHUS B NPUPOZE: MPUMEPHI BUKECHUS C Pa3IMYHBIMU CKOPOCTSMHU B
JKUBOM W HEXUBOM IPUPOAE, IEHUCTBUE CWIBl TPEHHMS B IPUPOJAE M TEXHHKE, BIIMSHUE
aTMOC(EepHOTO JIaBJICHUSI HA JKUBOW OpPraHHU3M, IUIaBaHHE PbIO, phIYard B TEJe YeJIOBEKa, MpH
3TOM TIEPEBOJIUTH IMPAKTHYECKYI0 3aqady B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOICTBa
(mpu3Haku) pU3NYECKUX SBICHUM;

OINHKCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3UYCCKUE SIBICHHS, HCIONB3YsS (QH3UUYESCKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CHJIa YIIPYrOCTH, CHJIAa TSHKECTH, BEC Tella, CUJIa TPEHUs, HaBiicHue (TBEPAOTO Tela, MHUIKOCTH,
rasa), BHITAJIKUBAIONIAs CHJIA, MEXaHUYECKass paboTa, MOILIHOCTh, IJIEYO CHIIbI, MOMEHT CHJIbI,
KO3 (DHUIMEHT MOJIC3HOrO IEHCTBUS MEXaHU3MOB, KMHETHUYCCKAss W MOTCHIIMAIbHAS JHEPTHs),
[pPU OINKCAHWK TPABUIIBHO TPAKTOBaTh (DU3MYECKHHA CMBICI HCIIOJIB3YEMbIX BEIHYHH, HX
0003HAaYCHHS U CAMHHUIBI (PU3UUCCKUX BEIWYHMH, HaXOAUTh (OPMYIIbI, CBSI3BIBAIOIINE TAHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMHU BEIHMYMHAMH, CTPOUTH I'padUKH U3ydEHHBIX 3aBHCHUMOCTEH
(U3HYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOWCTBAa Tel, (U3MYECKUE SBJICHHS M IPOLIECCHI, HCIONB3YS IpaBHiia
CIIOKEHHUsI CHJI (BJIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEpPIUH, TMpPH HTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa ¥ 3allUCBIBATh €ro
MaTEeMaTHYECKOE BBIPAKEHUE;

OOBSCHATh (U3UYECKUE SBJICHHMSI, MPOLIECCHI U CBOMCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE
CUTYalMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH PUUYNHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIIaroB C MCIOJb30BaHHEM |—2 M3y4eHHBIX CBOMCTBA
(bu3MYeCKuX SBIECHUHN, GPU3HMUECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemars pacuéTHble 3a7aud B 1—2 fAelCTBUSA, UCIONIB3Ys 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nuecKkrue BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 33Jaud 3alKChbIBaTh KPATKOE YCIIOBUE,
MOJICTABIIATh (PU3NUECKHE BETUUUHBI B (POPMYJIBI M POBOAUTH PACUETHI, HAXOJUTH CIIPABOYHbIE
JlaHHble, HEOOXOAMMBbIE Il pELIeHHs 3a/ad, OLEHMBATh PEATUCTUYHOCTh IOTY4YEHHOU
(bu3N4ecKoil BETMUNHBL;

pacrno3HaBaTh HPOOJIEMbI, KOTOPbIE MOKHO DPELIUTh MPH MOMOIIM (PU3UYECKHMX METO/AOB, B
OMMCAaHUU HCCIIEJIOBAHUS BBLACIATH IPOBEPSIEMOE MpPENIoyiokeHne (TUIOTe3y), pa3iuyarh U
MHTEPIPETHUPOBATh TOJIyYEHHBIH pe3yibTaT, HAXOAUTh OIMIMOKM B XOJ€ ONbITa, MPOBOIUTH
BBIBOJIBI 110 €TI0 PE3YJIBTATAM;

MPOBOAUTH OMBITHl 1O HAOMIONEHUI0 (U3NYECKUX SBICHUM WIM (U3NYECKHMX CBOWCTB Tell:
(dbopMyIHMpOBaTh TNPOBEPSEMbIE MMPEANOJI0KEHUs, COOUpAaTh YCTAaHOBKY U3 NPEJIOKEHHOTIO
000pyI0BaHUs, 3aMUCHIBATH XO/1 OIbITa U (POPMYJIMPOBATH BHIBOJIBL;

BBITIOJIHATh TPSAMBIE HM3MEPEHUS PACCTOSHHUSA, BPEMEHH, MacChl Tena, o0béMa, CHIIBI |
TEMIEPATyphl ¢ UCMOJIF30BAHUEM aHAIOTOBBIX U IU(PPOBLIX MPHOOPOB, 3aUCHIBATH MTOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUIA;



MPOBOJIUTHh HCCJICIOBAHUE 3aBUCHUMOCTH OJHOM (PU3WYECKOW BEIMYMHBI OT JPYro cC
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PAaBHOMEPHO JBMIXKYILErOCs Tejla OT
BPEMEHU JIBIKCHHS TeNla, CWIBl TPEHHS CKOJIKECHHS OT Beca Tesla, KadecTBa 00paboTKH
IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTHU CHJIBI TPEHHUS OT IUIOLIAJHM CONPUKOCHOBEHMS TEJI, CHUJIbI
YIPYTOCTH OT Y/UIMHEHUS MPY)KUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BbEMa MOrpy:KEHHOW YacTH
Tela U OT IUIOTHOCTU >KHUIKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTHM Tejla, OT IJIyOWHBI, Ha
KOTOPYIO IIOIPY’KEHO TeNO, YCIOBHM IJIaBaHMs Tell, YCIOBUH paBHOBECHs pblyara U OJIOKOB,
y4acTBOBaTh B IIJJAHUPOBAHUM YUEOHOIO MCCIIEJOBAaHUS, COOUMPATh YCTAHOBKY U BBIIIOJHSATH
U3MEpEHus, clenys MpeiIoXKEeHHOMY IUIaHy, (UKCHUPOBAaTh pe3yjibTaThl IOJYyYEHHOM
3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJE MPEJUIOKEHHBIX TAONUIl U TpapUKOB, MPOBOAUTH
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIIEAOBAHUS;

IMPOBOAUTL KOCBCHHBIC M3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYHUH (HJIOTHOCTI) B€IICCTBA XKHUAKOCTH H
TBéleOFO TCJIa, CHJIa TPCHHUA CKOJIBXKCHUA, HOAaBJICHUC BO3/yXd, BbITaJIKMBAromas cCHlia,
ﬂeﬁCTBYIOHlaﬂ Ha HOFPY)I(éHHOG B XXUJIKOCTbB T€CIIO, KOB(b(l)I/II_II/IeHT IIOJIC3HOI'O ﬂeﬁCTBHﬂ IIPOCTBIX
MeXaHI/ISMOB), cJIeays npezmoxceHHoﬁ HHCTPYKIUU: IPHU BBIIIOJIHCHUN I/ISMepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIISAITH 3HAYCHHUC HCKOMOM BCJINMYHHBI,

co0III0IaTh IPaBUIIa TEXHUKU 0€301TaCHOCTH MPH padoTe ¢ JIad0paTOpHBIM 000PYIOBAHUEM;

HUMCTb IPCACTABJICHHUC O IPHHIUIIAX JEHUCTBUSA HpI/I60pOB U TCXHHYCCKHX YCTpOﬁCTBZ BCCHI,
TCPMOMETP, AUHAMOMCETD, COO6H18.IOH_II/ICC$I COCYyHhl, 6ap0MeTp, pbryiar, MOJBMKHBIA U
HeHO,Z[BI/I)KHHﬁ 6J'IOK, HaKJIOHHAasi IJIOCKOCTh,

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWCTB C
UCTOJb30BAaHUEM HMX ONHUCaHMA (B TOM 4YHUCIE: MNOIIIMIHUKH, YCTPOHCTBO BOJOMNPOBOA,
TUIPaBIMYECKUN TIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoMETp), HCIOJb3Ys
3HaHHWA O CBOMCTBAaX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOANUTE MPUMEPHI (HAXOIUTh MH(DOPMALUIO O MPUMEpax) MPaKTHUECKOTO HCIIOJIb30BAHUS
¢u3nYecKUX 3HaHUN B TIOBCEHEBHOM KU3HU JUIsl oOecrieueHHst 0€301MacHOCTH MPU OOPAIEeHUH C
npubopaMy M TEXHMYECKUMHU YCTPOWCTBAMHU, COXPAHEHUs 3/J0pPOBbsi U COOJIOJIEHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYKAIOIIEH Cpefie;

OCYIIECTBISATH OTOOpP HCTOYHHKOB HMH(popmamuu B MHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MOUCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUNA M TYTEM CPaBHEHUS Pa3IMYHbBIX
HUCTOYHHUKOB BBIJICIATH I/IH(i)OpMaHI/IIO, KOoTOpasa ABJIACTCA HpOTHBOpG‘-IPIBOfI AJIX MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IMPH BBIMOJIHEHWH YUYEOHBIX 3aJaHUM HAY4YHO-TIONYJSPHYIO JIUTEPATypy
(Gu3MYeCcKoro coJiepXKaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BlaaeTh
npuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HMHGOpMAIMM U3 OJHOW 3HAKOBOU
CHCTEMBI B JIpYTYIO;

co3llaBaTh COOCTBEHHBIE KpaTKWE THMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OcHOBe 2-3
UCTOYHUKOB HMH()OpPMALUMU, B TOM YHCIEC MYOIMYHO NPOBOIUTH KpPATKHE COOOLICHHS O



pe3ynbTaTax MPOEKTOB MM Y4YEOHBIX HCCIENOBAaHHUM, MpPU ATOM TPaMOTHO HCIOJIb30BATh
M3Y4YCHHBIN MOHATUHHBIN anmnapat Kypca GU3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTAIUEH;

IIPpH BBIIIOJITHCHHUHN y‘IC6HBIX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/II‘/'I pacnpeacisaTh 00513aHHOCTH B I'pyIIie B
COOTBCTCTBHHM C IIOCTAaBJICHHBIMHU 3aJadaMH, CJICAUTL 3a BBIIIOJIHCHHCM IlJIaHaA IIGfICTBPIfI,
OLICHUBAThb COOCTBEHHBIM BKJIad B JACATCIBHOCTH TPYIIIbI, BBICTpAWBATH KOMMYHUKATUBHOC
BSaI/IMOI[ef/'ICTBI/IC, YUYUTBIBAsA MHCHUC OKPYXKAIOIIUX.

Ilpeomemmnvie pe3yniomamosl 0C60EHUA NPOZPAMMBL NO (u3uKe K KOHUY 00yuenus 6 8
Knacce:

[Ipenmernsie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaThb C(HOPMHUPOBAHHOCTH Y
o0yyJaroImuxcs yMeHuil:

HCIIO/IB30BaTh IOHATHA: Macca U pasMepbl MOJIEKYJ, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUSL BELIECTBA, KpUCTAIMYECKUE MU aMop(dHble Tena, HACBHILEHHBIM U
HEHACBIIICHHBIA I1ap, BIAXHOCTb BO3AYyXa, TEMIIEpaTypa, BHYTPEHHSSA DJHEPIrus, TEIUIOBOM
JBATATENb, SJIECMEHTAPHBIM JJIEKTPUYECKHMM 3apsifl, DJEKTPUYECKOE II0JIe, IPOBOJHUKU U
JUDJIEKTPUKHU, TOCTOSHHBIN MIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

pasnuyath SBIeHUs (TEIUIOBOE pacIIMpeHHe M C)KaTue, TeIuionepeaayda, TEIIOBOe paBHOBECHE,
CMayMBaHUe, KaNWUIAPHBIC SIBIICHUS, HCHApeHHe, KOHACHCAIIUs, IJIaBJICHUE, KPUCTAUIU3AIUs
(oTBepaeBaHuE), KHUICHHE, TeIonepeaaya (TEIUIONPOBOAHOCTh, KOHBEKIIHS, W3IyYEHHE),
ANEKTpU3alUs Tel, B3aUMOJCHCTBHE 3aps/lOB, NEHCTBUS DIIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JEHCTBUE MArHUTHOTO IOJS Ha IPOBOJHUK C TOKOM,
ANEKTPOMArHUTHAS MHIYKIUS) MO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX TaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MpPOSBICHUE H3YyYEHHBIX (U3MYECKUX SBICHUA B OKpYXKAIOIIEM MHpE, B TOM
yuciie (pU3ndecKue SBJICHHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE M KallUJUIIPHBIE SIBICHUS B
MIPUPO/IE, KPUCTAILIBI B MpUpoae, uznydeHue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKHUE OpU3BI,
o0Opa3oBaHH€e pOChl, TYMaHa, NHEsl, CHETa, 3JIEKTPUUECKUE SBJICHUS B aTMOC(EPE, AIEKTPUUECTBO
KUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJu, Apei( MOII0COB, POJIb MArHUTHOTO MOJS AJIs
KHU3HU Ha 3emJiie, MOJSIPHOE CUSTHHE, IIPU 3TOM NEePEeBOIUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBJICHUMH;

ONKCHIBATh M3yYEHHBIE CBOICTBA Tel M (QU3WYECKHE SBJICHUS, HUCIOIb3Ys (PU3NUYECKUE
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHS YHEPIHs, KOJIMUYECTBO TEIUIOTHI, YAEIbHAs TEINIOEMKOCTD
BEIIECTBA, YJAENbHAs TEIUIOTa IUIABJICHUs, YAeJbHas TEIUIOTa MapooOpa3oBaHUs, YAeTbHas
TEIJIOTa CrOpPaHUsl TOIJIMBA, KOA((UIMEHT IMOJIE3HOT0 JEHCTBHS TEIUIOBOM MAllMHBI,
OTHOCHUTEIIbHAS BJIAXKHOCTb BO3/YyXa, OJJIEKTPUYECKUN 3apsj, CUJIa TOKA, DIEKTPUYECKOE
HanpsDKEHHUE, CONPOTUBIIEHUE IPOBOJHUKA, YJEJIBHOE CONPOTHBIIEHHE BeIleCTBa, padora U
MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHIBHO TPAKTOBATH (U3UYECKUN CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAYECHUS U €IUHUIIBI PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEJIUYMHY C JAPYTUMHU BEJIMYMHAMHU, CTPOUTH Tpapuku
M3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;



XapaKTepu30BaTh CBOWCTBA TeJ, (DU3MUECKUE SIBICHHS W TPOIECCHI, HCIIONB3Ysl OCHOBHBIC
ITIOJIOKCHU AL MOHGKy.]I?IpHO-KHHGTH‘-ICCKOfI TCOpPHUU CTPOCHUSA BCUICCTBA, MPUHIMII CYTICPIIO3UTTUNA
nosie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma I ydacTKa IelH,
3akoH J[xoyns-JIeHIa, 3aK0H COXpaHEHUsSI YPHEPTHH, IMPU ITOM YMETh (OPMYIUPOBATH 3aKOH U
3aIHCHIBATh €70 MATEMATUIECKOE BBIPAKCHICE,

OOBSACHITh (PU3MUECKHE IMPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CHUTYaIlUd
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUYNHHO-CIICJICTBCHHBIC CBSI3U, CTPOUTH
o0bsCHEHHE H3 1-2 JIOTMYECKMX IIaroB C WCIOIb30BaHUEM |—2 W3y4YEHHBIX CBOWCTBA
(bU3UYeCKUX ABICHUHN, GPU3MUECKUX 3aKOHOB HIJIM 3aKOHOMEPHOCTEHH;

pemiate pacu€rHble 3afauyd B 2—3 AEWCTBUSA, MCIIOJb3Yd 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
¢du3nueckrue BENMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJayd 3alKChbIBaTh KPAaTKOE YCIIOBUE,
BBISBJISITH HENOCTATOK MJAHHBIX [UISl PEIICHUs 3aJauyd, BbIOUpaTh 3aKOHBI U (OPMYIIBL,
HeoOXonuMBble Uil €€ pelIeHHs, MPOBOJIUTh PAcyéThl U CPaBHUBATH MOJYYEHHOE 3HAYCHHE
(U3HYECKOI BEIMIMHBI C H3BECTHBIMU JTAHHBIMU;

paciio3sHaBaTb HpOGJIGMI:I, KOTOPBIC MOXHO PpCIINTL HIpU IMOMOIIU (1)I/I3I/IT~I€CKI/IX METOAO0B,
HCIIOJIB3YA OIIMCAHUE HCCICAOBAHMA, BBIACIATH IPOBCPACMOC IMPCANOJIO0KCHUC, OLCHUBATH
IMPaBHUJILHOCTD IMOPAAKa NIPOBCACHUSA UCCIICAOBAHUSA, IPOBOAWUTDL BBIBOJbI,

MIPOBOJIUTH OTBITHI 10 HAOMIOJCHUIO (U3NYECKUX SBICHHA WIM (PU3NUYECKUX CBOWCTB TeI
(KanWJUTApHBIE SBIICHHS, 3aBUCHMOCTH JaBJICHHS BO3/AyXa OT €ro o0béma, TeMIeparypsl,
CKOPOCTH IIpollecCa OCTBIBAaHUSI M HAarpeBaHUsl IPU H3JIyYEHUU OT LBETAa M3JIydarollei
(mormomiaroniei) MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEpaTypbl >XKUAKOCTH HU
Iiomaad €€ MOBEPXHOCTH, JJIEKTPU3alus Tel M B3aUMOACHCTBHE 3JIEKTPUYECKHMX 3apsioB,
B3aMMOJECICTBUE IOCTOSHHBIX MAarHUTOB, BH3yaJM3allsl MAarHUTHBIX TIOJE€H IOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOTO IOJI Ha NPOBOAHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa,
CBOMCTBA  3JEKTPOJABUTATENs  IOCTOSHHOTO  TOKa):  (OpMyIMpoBaTh  IpOBEpsieMble
MIPENIOJIOKEHNSI, COOMpPAaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 00O0pYIOBAaHMS, OMMCHIBATH XOJ
omnbITa U (OPMYIHPOBATH BHIBOBL;

BBIITOJIHATD MPAMBIC U3MEPCHHUA TCMIICPATYPHI, OTHOCUTEIbHON BIAXKHOCTH BO3yXa, CHUJIbI TOKa,
HAIpsOKCHUA C HCIIOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60p0B n JaT4uKOB (1)H31/I‘IGCKI/IX BCJIIMYHMH,
CpaBHHUBATH PC3YJIbTATHL H3MepeHHI>i C y‘IéTOM 3aZ[aHHOﬁ a0COIFOTHOM IMOTrpeIIHOCTH;

MPOBOJUTh HCCIICIOBAHUE 3aBHUCHUMOCTH OJHOW (PU3WYECKONW BEIUYMHBI OT JAPYrod ¢
WCIIOIb30BAaHUEM TIPSMBIX HM3MEPEHUN (3aBHUCHUMOCTH CONPOTHBJICHHUS TPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAJAMN MONEPEYHOTO CEYEHUS U YACIBHOIO CONPOTHUBIIEHUS BELIECTBA ITPOBOIHUKA,
CUJIBI TOKa, WIYIIETO 4Yepe3 MPOBOJHUK, OT HAIpsKEHUS Ha IMPOBOJHHUKE, HCCIEIOBAHHUE
MOCJEIOBATEIbHOTO WM MapajuIeIbHOTO  COEAMHEHUM  MPOBOJHUKOB):  TUIAHHPOBATH
HCCIIeIOBaHNEe, COOUPATh YCTAHOBKY U BBIMONHITh U3MEPEHHUS, CIEys MPEII0KEHHOMY IJIaHy,
(bUKCUpOBaTh pe3ybTaThl MOJYYCHHOW 3aBUCHMOCTH B BHUJE TAOJHUI] M TpagUKOB, TPOBOIUTH
BBIBOJIBI 10 PE3YJIbTAaTaM UCCIIEI0BAHUS;

MPOBOANTHh KOCBEHHBIC M3MEPEeHUs (HM3MUECKUX BEIMYUH (yAeNbHasl TEIJIOEMKOCTh BEIECTBa,
CONPOTUBIIEHUE TPOBOJHKKA, paboOTa M MOIIHOCTh DSJIEKTPUYECKOr0 TOKa): IUIAHUPOBATh



U3MEepeHus, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs NMPEIIOKEHHOW MHCTPYKIUH, U
BBIYUCIISATH 3HAUCHHE BEIUUMHBI,

coOII0AaTh MIPaBUJia TEXHUKK 0€30MacCHOCTH ITPU padoTe ¢ 1abOPaTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUA HM3Y4YEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWUCTB C
HCIOJIb30BAHUEM UX ONMMCAHUSA (B TOM YHUCIIE: CUCTEMA OTOILIEHHs JOMOB, THIPOMETp, ITapoBast
TypOHHA, amMIepMeTp, BOJIBTMETpP, CUETUMK 3JIEKTPUUECKON SHEPruu, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, HarpeBaTeNbHBIE AIEKTPONPUOOPHI (IIPUMEPHI), IEKTPUUYECKHE MPEIOXPAHUTEIH,
AJIEKTPOMArHuT, AJIEKTPOJBUraTellb IOCTOSIHHOIO TOKA), MCIOJNb3ysl 3HAaHUSA O CBOMCTBax
(bu3NYeCKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HM3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM H
CXEMaTUYHBIM PHUCYHKAM (SKUJKOCTHBIH TEPMOMETpP, TEpPMOC, TICUXPOMETpP, TUTPOMETD,
JBUTATE]Ib BHYTPEHHETO CrOpaHUs, SJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DJIEKTPUUYECKUX
LeMnel ¢ MOoCIeA0BaTeIbHbIM U NapaJlIeIbHBIM COCAMHEHUEM 3JIEMEHTOB, Pa3jiNyasl YCIOBHbIE
0003HAYEHHUS PJIEMEHTOB JIEKTPUUECKHX IIETeH;

MPUBOJUTEH MPUMEPHI (HAXOAUTh MH(OpPMALMIO O MPUMEpax) MPaKTHUYECKOTO HCIOJIb30BAHUS
(bu3nuecKrX 3HAHUI B MOBCEIHEBHOM KU3HU Ui oOecriedeHnst 0€30MacHOCTH MPH OOpaIeHUH ¢
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHsI 370POBbsi M COOJIIOJICHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKaIOIIEeH Cpee;

OCYIIECTBIISITh TOMCK HWHQpOpMAIUK (PU3NISCKOro cojaepkanust B VIHTepHETe, Ha OCHOBE
AMEIOIINUXCA 3HAaHUW M IYTEM CPABHEHMS  JIONOJHUTEIBHBIX HCTOYHHUKOB  BBIICISTH
nH(OpPMaIINIO, KOTOpas SBJISETCS MPOTUBOPEUUBOI HITH MOXKET ObITh HETOCTOBEPHOM;

UCMOJb30BAaTh NPU BBINOJHEHMM Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYISPHYIO JIUTEpaTypy
(u3MUecKoro cojepxkaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMHu KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpPaTKUE YCTHBIE COOOIIEHUs, 00001as nHpOopMaIuio
13 HECKOJIbKUX MCTOYHUKOB, B TOM YHCJIE TYOJUYHO NMPEACTABIATh PE3YJIbTAaThl MPOSKTHOW WU
HCCIIEA0BATENBCKON NESATENBHOCTH, ITPH 3TOM I'PaMOTHO HCIIOIb30BATh U3yYEHHBIN TOHATUNHBIN
anmnapat Kypca GU3HNKH, CONPOBOKIATh BHICTYIJIEHUE MPE3eHTallUEN;

MIPH BBITIOJTHEHUH YYEOHBIX MPOEKTOB M UCCIENIOBAHHUNA (PH3MUECKUX TPOIECCOB PACIIPEIEIST
0053aHHOCTH B TPYIIIIE B COOTBETCTBHHU C ITOCTABICHHBIMH 33/1a9aMH, CJICJIUThH 32 BBITOJIHEHHEM
TUTaHA JIEHCTBHH M KOPPEKTHPOBATH €ro, OIEHWBATh COOCTBEHHBIH BKJIAJ] B JEATEIHHOCTDH
TPYIIIbI, BBICTPaUBaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBHE, MPOSBIAA TOTOBHOCTh pa3periaTh
KOH(IIUKTHI.

Ilpeomemmnvie pe3yniomamovl 0C60€HUA NPOZPAMMBL hO (u3uKe K KOHUY 00yuenus 6 9
Knacce:.

[MpenMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxarh C(HOPMHPOBAHHOCTH Y
o0yJaromuxcs yMEeHuil:



HCIIOJIb30BATh MOHATHSA: CUCTEMA OTCYETA, MaTEpUAIbHAS TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBU>KEHUS, nedopmarus (ympyras, IJIacTU4eckKas), TpEHHUE,
LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3Kd, LEHTP TSHKECTH, abCOIIOTHO
TBEPIOE TENO, LIEHTP TSDKECTHU TBEPAOTO Tela, paBHOBECHE, MEXaHMUECKUE KOJICOAHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPhl MCIYCKAHUS U MOTJIONIeHus, anbda-, 6eta- u
ramMmma-u3JIy4eHHs], U30TOIIbl, SACPHAsl SHEPreTHKA;

paznuuath  SABICHUS (PaBHOMEPHOE U  HEpPaBHOMEPHOE MPSMOJIMHEWHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBM)KEHHE, CBOOOIHOE TaJEHUE TEJ, pPaBHOMEPHOE
JIBUKCHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHBHOE [BIDKEHHUE, KOJieOaTenpbHOE
NBUKCHHE (3aTyXalollFe W BBIHYXKIEHHBIC KoOJIeOaHUsS), PE30HAHC, BOJHOBOE JIBHXKEHUE,
OTpaXEHHE 3BYKA, MPSIMOJIUHEHHOE pacHpoCTpaHEHUE, OTPaKCHHE U IPEIOMIICHHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaKeHHE CBETa, pa3jioKeHHe Oeroro cBeTa B CHEKTP U CIO0XKEHHE
CHEKTPAJbHBIX I[BETOB, IHUCIEPCUSI CBETa, €CTECTBEHHAs PaJAHMOAKTUBHOCTh, BO3HHUKHOBEHHE
JUHENYaToro CreKTpa HU3Iy4deHHs) MO OMUCAHHI0 MX XapaKTepPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIMNX JAaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (DU3UYECKUX SIBICHUH B OKpYXalolleM MHpE (B TOM
yuciae (Qu3MuecKue sIBICHUS B MPUPOJAE: NPUIMBBI M OTJIMBBI, JBMKeHUE MiaHeT CoJIHEe4YHOM
CHCTEMBI, PEAaKTUBHOE [BW)XCHHE >KMBBIX OpPraHW3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEWCMUYECKHE BOJIHBL, I[YHaMH, 13XO, I[IBETA TeJl, ONTHYECKHUE SIBJICHHUS B
npupose, OWOJIOTHYECKOe MAEHCTBHE BHIMMOTO, YJIBTPA(HOIETOBOTO M PEHTTEHOBCKOTIO
W3IYyYCHUH, eCTECTBEHHBIH paJMOAKTHBHBIN (OH, KOCMHUYECKHE JIy4d, paJdOaKTHBHOE
U3Iy4YeHHEe MPUPOJHBIX MHUHEpPAIOB, ACWCTBUE PpAJHOAKTUBHBIX H3IY4YEHUH Ha OpraHu3M
YeJI0BEKa), IPU 3TOM MEPEeBOIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJIENATh CYIIECTBEHHbIE
CBOMCTBA (IPU3HAKK) GU3UUECKUX SIBICHUA;

OMKCHIBATh M3YyUEHHBIE CBOMCTBA Tel U (U3NYECKUE SBJICHMS, HCHONB3YS (U3HUECKUE
BEJIMYMHBI (CpEIHssl 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
IIEpEMEIEHNE, IyTh, YIJIOBas CKOpPOCTb, CWJIa TPEHMs, CWIA YIPYTOCTH, CUJa TSKECTH,
YCKOpEeHHe CBOOOJHOTO TMajeHUs, BeC Tella, MMIIYJIbC Tella, MMITYJIbC CHJIbI, MEXaHH4ecKas
paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPrusl Tena, MOAHATOrO0 HaJ IMOBEPXHOCTBIO 3eMIIH,
MOTEHLIMAJIbHAS DHEPIUs C)KATOM NPY)KUHBI, KMHETUYECKas DHEPrus, IOJHAs MEXaHWYEeCcKas
SHEprus, MepuoJ M 4YacToTa KoJieOaHW, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeib IPEJIOMIICEHUS Cpelbl), NMPU OMUCAHUM MPAaBUIBHO TPAKTOBATH
(bu3nyecKnit CMBICT UCIOJB3YEMBIX BEIHUYMH, 0003HAUEHUSI U €UHUIBI (PU3NUECKUX BEITUYMH,
HaXoJUTh (hOPMYIIbI, CBS3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTHUMHU BEIMYMHAMH,
CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYHH;

XapakTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SBJICHHS W TIPOIECCHI, HCIOIb3Yys 3aKOH
COXpAHEHHUs SHEPIHH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUI CYMEPIO3UIMU CHJI, MPUHIUIT
oTHocuTenbHOCTH [anunesi, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHS HWMITYJbCA, 3aKOHbI
OTpa)X€HUs U TPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsIOBOIO U MACCOBOIO YHUCEN MpU
SNIEPHBIX PEAKIHIX, MPU ITOM (OPMYITUPOBATH 3aKOH U 3alHCHIBATh €r0 MaTeMaTH4YecKoe
BBbIpaKCHUE;



OOBSICHATh (PU3MUECKUE IMPOLECCHl U CBOMCTBA TeJ, B TOM YHUCIE U B KOHTEKCTE CUTyallUi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOHUTH
OoO0bsICHEHHE U3 2—3 JIOTMYECKUX IIaroB C UCIONb30BaHUEM 2-3 U3YyYCHHBIX CBOWCTBA
(bU3NIECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pemiats pacyéTHBIE 3a/1a4u (OMHUPAIOIIUECS HA CHCTEMY U3 2—3 YpaBHEHHIA ), HCIIONb3Yys 3aKOHBI
u (GopMyIbl, CBs3bIBarONIMe (U3NYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3ajadu
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIONIME WM M30BITOUYHBIC JaHHBIE, BHIOMpPATH
3aKOHBI M (OPMYIBI, HEOOXOIWMBIC [UISI PEUICHHS, MPOBOIUTh pPacdEThl W OIICHUBATH
PEAUTUCTUIHOCTD TIOTYYCHHOTO 3HAUSHUST (PU3NUYECKON BETUIHHEI;

pacrio3HaBaTb Hp06H€MBI, KOTOPBIC MOXHO PpCHINTh HIpU IMOMOIIU (I)I/I?;I/I‘-IGCKI/IX METOJ0B,
HCIIOJIB3YA OIIMCAHHUE HCCICAOBaHWA, BBIACIATH IIPOBEPACMOC MPCAINOIO0XKCHUE, OLCHUBATH
INpaBUJIBbHOCTb IIOPpAAKA IIPOBCACHUA HCCICIOBAHUA, IIPOBOAWTL BBIBOJbI, MHTCPIIPCTHPOBATDH
PE3YyIbTAaThl Ha6JHO,Z[CHI/II71 U OIIBITOB,

MPOBOJIUTH OTBITHI 10 HAOMIOJCHUIO (U3NYECKUX SBICHHA WIM (U3NUYECKUX CBOWCTB TeI
(u3yueHune BTOpOro 3akoHa HpbIOTOHA, 3aKOHA COXPAaHEHHS SHEPrHM, 3aBHCUMOCTH IEpUoJa
KOJIeOaHMI PYKHHHOTO MasgTHHKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTH OT
aAMIUTUTYIbl MaJbIX KOJCOaHH, MPSMOIMHEWHOE PacpOCTPAaHEHHE CBETA, Pa3jIoKeHHe OeIoro
CBETa B CHEKTP, U3YYCHHE CBOMCTB M300paKCHUS B IJIOCKOM 3€pKajie M CBOWCTB M300paKEHUS
npeaMeTa B COOMparolieil JTMH3e, HaOMI0AeHNE CIUTONTHBIX M JIMHEHYAThIX CIIEKTPOB H3IIy4CHUS ):
CaMOCTOSITENTFHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pyIOBaHMS, OMUCHIBATH X0/
OTIBITA ¥ €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBL;

IPOBOJIUTh MPHU HEOOXOTUMOCTH CEPUI0 NPSMBIX M3MEPEHUH, ONpeAesss cpelHee 3HaueHHe
U3MepsieMoil BeMMUMHBI (POKYCHOE pacCTOsIHHE COOMparoIield JTUH3bI), 00OCHOBBIBATH BHIOOP
criocoba u3MepeHus (M3MepUTeNLHOro Ipudopa);

IIPOBOJIUTH MCCIIEJIOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM MPSIMbIX
U3MEpEeHui (3aBUCUMOCTh IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBM)KEHUM 0€3 HauyalbHOM
CKOpOCTH, NepHoAa KoieOaHUi MaTeMaTHYeCKOTr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpaXEHHs CBeTa OT yrja MaJeHus M yrja NpejJoMJIeHUS OT yIyla MaJeHHs): MIaHUpOBaTh
HCCIIEIOBaHKNE, CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOIYyYEHHOU
3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHJE TaOMUI] U TrpaduKoB, MPOBOAUTH BBIBOJABI IO
pe3ylbTaTaM HCCe0BaHNUS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUs (HU3NYECKUX BEJIUYUH (CPEIHSsI CKOPOCTh U YCKOPEHUE Tena
IpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHME CBOOOJHOTO MaJeHHs, KECTKOCTb IMPYKHUHBI,
KOA(QPHUIHUEHT TPEHUs CKOJIbXKEHHs, MEeXaHW4yeckas padoTa W MOIIHOCTb, YacTOTa M MEPUOJ
KoJIe0aHUH MaTeMaTHYeCKOr0 M TMPYKHUHHOTO MAasSTHUKOB, OITHYECKas CHJIa COOHMparomien
JIMH3BI, PaJMOAKTUBHBIA (DOH): TJIAHUPOBATh H3MEPEHHUs, COOUPATh HKCIEPHUMEHTAIBHYIO
YCTaHOBKY U BBIITOJIHATh U3MEPEHHUSI, CIIEYs IPET0KEHHOW NHCTPYKIIUH, BBIYNACIATH 3HAUCHUE
BEJIMYMHBl W AHAJIU3MPOBATh IOJYyYEHHBIE PE3YNbTaThl C YYETOM 3aJaHHOW NOTPEIIHOCTH
WU3MEpEHU;

co0Jr01aTh IpaBUiIa TEXHUKU O0€301IaCHOCTH MPH paboTe ¢ 1abOpaTOPHBIM 000PYIOBAHUEM;



pa3nuyaTh OCHOBHBIE NPU3HAKK M3YYCHHBIX (PU3MUECKHX MOJeNel: MaTrepuaibHas TOYKa,
a0COIOTHO TBEP/IOE TENI0, TOYCUHBI UCTOYHUK CBETA, Ty4, TOHKAs JINH3A, IUIAaHETapHAas MOJICTh
aTOMa, HYKJIOHHAsi MOZI€JIb aTOMHOT'O SApa;

XapaKTepu30BaTh MPUHLMUIBI JEHCTBUA HM3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOUCTB C
UCIIOJIb30BAHUEM UX OIMHUCAHUS (B TOM YHCIIE: CIIUAOMETD, NATUYUKH MOJOKEHUS, PACCTOSHUS U
YCKOpEHHsI, paKeTa, O3XOJOT, OYKH, IIEPHUCKOI, (HOTOANMAPAT, ONTUYECKUE CBETOBOJHI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), MCHoib3ys 3HAHHS O CBOWCTBAaX (H3MYECKUX
SABJICHUI U HEOOXOMMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTU4YHbIE PHUCYHKH HW3YUYEHHBIX TEXHHUYECKUX YCTPOUCTB,
M3MEPUTENIbHBIX prudopoB u TEXHOJOTHYECKHUX MIPOLIECCOB npu peleHuu
y4eOHO-MIPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMBbI JJISl MMOCTPOCHHS] M300paKeHUN B IIOCKOM
3epKajie ¥ coOuparouieil TMH3e;

MPUBOJIUTH MPUMEPHI (HAXOAUTH MH(POPMAIMIO O MPUMEpPAX) MPAKTHUECKOTO HCIIOJIb30BAHUS
(bu3MUeCKUX 3HAHUH B IOBCETHEBHOM JKU3HHU ISl 0OecrieueHus: 6€30MacHOCTH MPH OOPAIEHUH C
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/J0pOBbS M COONIOJCHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH Cpele;

OCYIIECTBIATh MOMCK MH(popmanuu B MHTEepHETE, caMOCTOSITENbHO (GOPMYIUPYS MOUCKOBBIM
3ampoc, HaXOAUTh IYTH OIMPEIETICHHUS JTOCTOBEPHOCTH IMOJTYYEHHON HMHQPOpMalUM Ha OCHOBE
MMEIOIINXCS 3HAHUN U JOTOTHUTEIIBHBIX HICTOYHUKOB;

UCTOJb30BAaTh TPH BBIMOJHEHUM YYEOHBIX 3aJaHUN  HAayYHO-TIOMYJSPHYIO JIMUTEpaTypy,
CIpaBOYHbIE MaTepHalibl, pecypchl ceTu WHTepHeT, BiaaeTh NpuéMaMu KOHCIIEKTHPOBAHMS
TeKCTa, MpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

cO3/1aBaTb COOCTBEHHbIE IUCbMEHHBIE U YCTHbIE COOOIEHUS Ha OCHOBE HMH(OpPMAIUHU U3
HECKOJIbKUX  HMCTOYHHKOB, NYOJIMYHO  MpPEACTaBIATb  pe3yJabTaThl  MPOEKTHOM WU
HCCIIEA0BATENIBCKON ACATENBHOCTH, IIPU HTOM I'PaMOTHO HUCIIOIb30BATh U3YYECHHBIN TOHATUNHBIN
anmapar M3y4aemoro pasjena (U3MKU U COIPOBOXKIATh BBICTYIUIEHUE Mpe3eHTalueil ¢ yuétom
0COOEHHOCTEH ayAUTOPUN 00YYaAIOIIUXCS.

[IpoBepsieMbie TpeIMETHBIE PE3YIbTAThl OCBOCHUS
OCHOBHOM 00pa3oBaTebHON MPOTPaMMbl OCHOBHOTO OOIIIETO

obpazoBanus (7 kimacc)

Kon [IpoBepsieMble IpeIMETHBIE PE3YNIbTAThl OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHOM
HpPOBEPSIEMOTO | IPOrPaMMBbl OCHOBHOT'O 00111eT0 00pa3oBaHus
pe3yiabTara




11

HCIIOJIb30BATh NU3YUYCHHBIC ITOHATHA

12

Ppa3inyaTh ABJICHUA 110 OIIMCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, JEMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘ICCKOG SBJICHUC

13

pacro3HaBaTh MPOSBIICHUE U3YICHHBIX (DU3MUECKUX SIBJICHUN B OKPYKAIOIIEM
MUpE, B TOM YuCIIe (PU3UUECKUE SIBICHUS B IPUPO/IE, IPU 3TOM TEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B yU4eOHYIO, BBIICATh CYIIICCTBEHHBIE CBOMCTBA
(mpu3Haky) PU3NYECKHUX SABICHUM

14

OIKCHIBATH U3yUYCHHBIC CBOMCTBA TE U (PU3NYCCKHE ABJICHUS, HCIIOIb3YSI
bu3rUecKre BETUYUHBI, IPU OMMCAHUU MPABUIBHO TPAKTOBATh (DU3NUECKHUI
CMBICJI UCTIOJIb3YEMbIX BEJHUYHH, MX 0003HAYCHHUS U SIUHHIIBI PU3HUCCKUX
BEJINYMH, HAXOUTh (POPMYITbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUIECKYIO BEIUYNHY C
JIPYTUMH BEJIHUYHHAMH, CTPOUTH TPa(GUKK H3yUdECHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIMYNH

15

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/IBI/IT-IGCKI/I€ SABJICHUA U TPOLECChI, UCIIOJIb3YA
HU3YUYCHHBIC 3aKOHBI, IIPHU 9TOM J1aBaTb CJIOBECHYIO (bOpMy'J'II/IpOBKy 3aKOHa 1
3aIllUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3UUECKUE SBJICHUSI, IPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYalMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISTD
MPUYNHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 | - 2 JTOTHYecKux
11aroB ¢ onopoi Ha | - 2 U3y4eHHbIX CBOMCTBA (PU3NUYECKUX SBJICHUH,
(U3NYECKUX 3aKOHA W 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHble 3aauu B 1 - 2 1efcTBUS, UCTIONIb3YS 3aKOHBI U (POPMYJIHI,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJlM3a YCJIOBUS 3a7aun
3aMMChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh PU3NYECKUE BETUYUHBI B (POPMYJIIbI
Y IPOBOJIUTH pacueThl, HAXOAUThH CIIPaBOYHBIE JaHHbIE, HEOOXOIUMBIE TS
pelIeHus 3a/1a4, OLIEHUBATh PEATUCTUYHOCTh MOTYyYEeHHON (PU3HUECcKOit
BEIINYHHBI

18

pacro3HaBaTh poOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3HUECKIX
METO/IOB, B OIMCAHUH MCCIIEOBAHUS BBIIEIATH IPOBEPSEMOE IIPEATIOTI0KEHHE
(rumnotesy), pa3iaryaTh U UHTEPIIPETUPOBATDH MTOJIYYEHHBIN pe3yabTaT, HAXOAUTh
OLIMOKHU B XOJI€ ONBITA, JIeJaTh BHIBOJIBI 110 €70 pe3yibTaTaM

1.9

MPOBOAUTD OIIBITHI 11O Ha6J'IIO,Z[eHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBIICHUH UIIN (I)I/I3I/I‘-ICCKI/IX
CBOICTB TeJ: (pOpMy.TII/IpOBaTB MMPOBEPACMBIC IPCAIIOJIOKCHUA, CO6I/IpaTL




YCTaHOBKY U3 MPEATI0KEHHOTO 000PYA0BaHHUS, 3aMIUCHIBATH X0 OMBITA U
(hopMyIIMpPOBATh BHIBOJIBI

1.10

BBINOJIHATH NPSMbIE U3MEPEHMSI C UCII0JIb30BAaHHEM aHAJIOTOBBIX U IIU(PPOBBIX
puOOpPOB, 3aMMCHIBATH TOKA3aHUs IPHOOPOB C YUETOM 3a/laHHON a0COTIOTHOM
MIOIPELIHOCTH U3MEPEHUN

111

MIPOBOJIUTH UCCIIEIOBAHUE 3aBHCUMOCTH OJJHON (PH3UUECKOM BETHUUHBI OT
JIPYrOM € UCIIOIb30BAHUEM INPAMBIX U3MEPEHUN, y4aCTBOBATH B INIAHUPOBAHUU
y4eOHOro UCCleI0BaHMsl, COOMpaTh YCTAaHOBKY U BBIIIOJIHATh U3MEPEHUS, ClIeAys
IIPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTAThl IOJYYEHHON 3aBUCUMOCTH
(u3MYEeCKUX BEIUYUH B BUJIE MPEATIOKEHHBIX TaOIUL U rpauKOB, J1eJ1aTh
BBIBOJIBI 110 PE3YyJIbTaTaM HUCCIIEIOBaHUS

112

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJIUYMH, CIEIYsI
MPEI0KEHHON NHCTPYKLMHU: IPU BBIIIOJHEHUH U3MEPEHUN cOOMpPATh
JKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIYHCIIATH 3HAYEHHE UCKOMOM BEITMYHHBI

1.13

coOJIrOIaTh TIPaBUJIa TEXHUKHU 0€30MacCHOCTH MPH paboTe ¢ 1a00paTOPHBIM
00opyioBaHUEM

1.14

yKa3bIBaTh MPUHIIMIIBI IEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € MOMOUIBIO UX ONUCAHMSI, UCIIOJIB3YS 3HAHUS O CBOMCTBAaX
(u3nUYeCcKUX SIBICHUN U HEOOXO0 UMbl PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAMUTH IMPUMEPHI (HAXOIUTHh HHPOPMALIHIO O IPUMEPAX) MIPAKTUYECKOTO
HCIIOJIBb30BaHUA (1)I/ISI/I‘~ICCKI/IX 3HAaHUH B HOBCGI[HCBHOI\/'I KHU3HU 1A oOecrieueHus
0€30MMacHOCTH MPH 0O0paleHUH ¢ TPUOOpaMU U TEXHUYECKUMH YCTpOIiCTBaMH,
COXpaHEHHS 3JI0POBbBSI U COOIIOZICHNS HOPM SKOJIOTUIECKOTO TIOBEICHHUS B
OKpY>Karollen cpene

1.16

OCYILECTBIISATH OTOOP UCTOYHHUKOB MH(POpMaIuK B ceTu VIHTepHeT B
COOTBETCTBHUH C 33JJaHHBIM MIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEFOIIUXCSI
3HAHUU U ITyTeM CPaBHEHMSI Pa3IMYHbIX HICTOYHUKOB BBIIEIATH HHPOPMAIIHIO,
KOTOpasi IBJISIETCS] MPOTUBOPEUNBOM MIIM MOKET ObITh HEIOCTOBEPHOM

1.17

HCIOJIb30BaTh MIPU BHIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYJISPHYIO
JIUTEpaTypy GU3NUYECKOTO COJIEpHKaHUs, CIIPABOYHbBIE MaTePHAaIIbl, PECYPChI CETH
WuTepHer, B1ajgeTh NpueMaMH KOHCIIEKTUPOBAaHUS TEKCTa, Ipeodpa3oBaHus




nH(OPMAILIUY U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KpPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE
2 - 3 UCTOYHUKOB UH(POpMAIINU PU3NIECKOTO COAEPKAHUS, B TOM YHCIIE
MyOJIMYHO J1e1aTh KpaTKue COOOICHHUs O pe3ylbTaTaxX MPOEKTOB W y4eOHBIX
HCCJIEIOBAHUM, ITPX 3TOM I'PAMOTHO MCIOJIb30BATh U3YYEHHbBIA IOHSATUHHBIN
anmapar Kypca (pHU3UKH, COPOBOXKIATh BHICTYIICHHE MTPE3CHTAIIEH

1.19

IIPU BBINOJIHEHUH Y4EOHBIX POEKTOB M UCCIIEA0BAaHUI pacipeensiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 33ja4aMHU, CIICAUTH 32
BBINOJIHEHUEM IUIaHa IeHCTBUM, a/leKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIa/ B
JEeATEIbHOCTD TPYIIIBI, BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
YUHUTBIBAasE MHEHUE OKPYKAIOIIUX

[TpoBepsieMbie 31eMeHTBI coeprkanus (7 Kaacc)

Kon
paznena

Kon

OJICMCHTAa

IIpoBepsiembIe 3JIEMEHTBI COAEPIKAHMS

OU3UNKA U EE POJIb B [IO3HAHMU OKPYXAIOIIETO MUPA

11 dusuka - Hayka o npupoae. SBnenus npupoasl. usndeckue ABICHUS:
MeXaHUYECKUE, TETJIOBbIE, JIEKTPUUECKHUE, MarHUTHBIE, CBETOBBIE,
3BYKOBBIE

1.2 dusnyeckue BeIUYUHbI. M3Mepenne Gpru3nueckux BeJIUYUH.
®dusnyeckue npudopsl. [lorpemHocts nsmepennii. MexayHapoaHas
CUCTEMA EUHUI]

13 EctecTBeHHO-HayuHBI METO/1 TO3HAHUS: HAOII0/IEHHE, TTOCTAHOBKA
HAy4YyHOT'O BOIPOCA, BHIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT T10 IPOBEPKE
rUnoTe3, 00bsCHEHNE HAOII0AAEMOTr0 IBJICHUS

14 Onucanne GpU3NUECKUX SBICHUH C TOMOILBIO MOIEen

15 [TpakTueckue paboTHI:




N3mepenne pacCTOSHUM.
N3mepenue o0beMa )KUAKOCTH U TBEPOTO Tela.
Onpenenenue pasMepoB MajbIX TE.

H3mepenue TeMneparyphbl pH MOMOIIH KUAKOCTHOTO TEPMOMETpPA U
JaT4MKa TeMIIepaTypbl

I[NEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMUM BEILIECTBA

2.1 CtpoeHue BeIecTBa: aTOMbI K MOJICKYJIBI, KX pa3Mepbl. OTbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA

2.2 JIBrkenne yacTull BemecTBa. CBsA3b CKOPOCTH JIBHKESHUS YACTHIL C
Temneparypoil. bpoyHoBckoe aBmxenue, nuddysus

2.3 B3anMoeiicTBre YacTHIl BEIIeCTBA: MPUTSIKCHHUE U OTTAIKUBAaHUE

2.4 ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH 1
TBEPABbIX (KPUCTAJUIMYECKUX ) Tell. B3auMOCBS3b MKy CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX COCTOSTHHAX U UX aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

2.6 [TpakTueckue paboTHI:

OreHka AuaMeTpa aToMa METO/I0M PsIJIOB (C UCTIOIb30BAHUEM
doTorpaduii).

OnbITHI 110 HAOJFOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

OmnbBITHI IO 06Hapy)KeHI/IIO JEHUCTBHS CUI MOJICKYJIAPHOTO IPUTAXKCHUSA

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1

MexaHn4deckoe JBUKEHHUE. PaBHOMCpHOC U HCPAaBHOMCPHOC NBUKCHUC

3.2

Cxopoctb. CpenHsisi CKOPOCTh PH HEPABHOMEPHOM JIBHKEHUH. Pacuer
MyTH ¥ BPEMEHH JIBHYKCHHS




3.3

SBnenue nHepuMy. 3aKOH HHEpUMU. B3anmozeiicTBue Ten kak
IIpUYMHA U3MEHEHUsI CKOPOCTH ABMKEHUS Tell. Macca kak mepa
MHEPTHOCTH Teja

3.4

[TnotHOCTB BemecTBa. CBsI3b IMJIOTHOCTH C KOJMYECTBOM MOJICKYII B
eqnHnIEe 00bEMA BeIECTBA

3.5

Cuia xak XapaKTEpUCTHUKA BSaHMOHeﬁCTBHH TCI

3.6

Cuuta ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢ TOMOIIbIO
JUHAMOMETpa

3.7

SIBneHue TAroTeHus u cuia TsxecTd. Cuia TSKECTH Ha IPYTUx
mwrageTax. Bec tena. HeBecomocTh

3.8

Cuna tpeHus. TpeHue CKOJIbKEHUS U TpeHue Mokos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

CIio’)keHue CHJI, HAallPaBJICHHBIX IO OJJHOM MPSIMOiA.
PaBHozelicTByIOIas CHIT

3.10

[TpakTrueckue paboTh

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBFDKEHUS (IIapHKa B
JKUJIKOCTH, MOJIEITH SJIEKTPUIECKOTO aBTOMOOUJISI M TaK Jlajee).

Onpenenenue cpeiHel CKOPOCTU CKOJIbKEHUS OpycKa WM IapyuKa 1o
HAKJIOHHOM INIOCKOCTH.

Onpez[eneHHe IJIOTHOCTHU TBEPAOTO TECJIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskKeHus (1edopmarium)
NPYKUHBI OT IPUIIOKEHHOM CHIIBI.

OHBITBI, ACMOHCTPUPYIOIIUE 3aBUCUMOCTD CHUJIBI TPECHUSA CKOJIbKCHUA
OT BECa TCJIa U XapaKTCpa COIMMPUKACAIOINXCA HOBCpXHOCTCﬁ

3.11

@uznuecKue SIBICHNS B IPUPOJIE: TPUMEPBI ABUKEHUS C PA3INYHBIMU
CKOPOCTSIMH B )KMBOHM M HEXKMBOW NMPUPOJIE, JEUCTBUE CUIIBI TPEHUS B
IIPUPOJIE U TEXHUKE

3.12

TexHuuyeckue yCTpOf/'ICTBaI AUHaAMOMCTP, IMOAIIUITHUKN




JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEH 1 TA30B

4.1 Hasnenue tBeporo tena. CriocoObl YMEHBIIICHUSI U YBEIIMUCHUS
JIaBJICHUS

4.2 JlaBieHue raza. 3aBUCHMOCTb JIaBIICHUS Ta3a OT 00beMa, TeMIIEpaTyphl

4.3 [Tepenada naBiaeHUs TBEPABIMU TEIAMH, KUAKOCTIMHU U ra3aMH. 3aKOH
[Tackans. IlHeBMaTHYECKHE MAITAHbI

44 3aBUCHMOCTb JIaBJICHUS XKHUJIKOCTH OT IITyOHHBI. [ mIpocTaTHiecKuii
napajokc. Coobmatomuecs: cocyasl. [ mupaBimueckue MEXaHU3Mbl

4.5 ATtmochepa 3emin u atmocdepHoe nasienue. [IpuanHb
CYIIIECTBOBaHMS BO3AYIIHON 000s0ouku 3emin. OneiT Toppuueniu.
3aBUCHUMOCTBH aTMOC(EPHOT0O 1aBIECHUS OT BHICOTHI HAJl YPOBHEM MOPS

4.6 N3mepenne armochepHoro nasienus. [Ipubopsl 11 u3mepeHus
aTMoc(hepHOro JaBICHHUS

4.7 JleficTBHE KUAKOCTH U ra3a Ha IIOIPYKEHHOE B HUX TEO.
BrrTankuBaromias (apxuMezioBa) cuiia. 3akoH Apxumesna

4.8 [1naBanue Ten. Bo3ayxornnaBanue

4.9 [TpakTyeckue paboThI:

HccnenoBaHue 3aBUCHMOCTH Beca Tena B BOAE OT o0BeMa
HOpr>K€HHOI>i B XXUJAKOCTb 4aCTH TCJIa.

OmnpeneneHne BBITaIKUBAIOLIEH CUIIBL, IEHCTBYIOIIEH Ha TEIO,
MOTPY>KEHHOE B JKHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLLECH CUJIbI, JEHCTBYIOLIEH Ha
TEJIO B KUJKOCTH, OT MacCHI Tela.

OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BHITAJIKMBAIOILEH CHIIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00beMa MOTPYKEHHOH B
JKHUIKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wik KOHCTPYUPOBAHHE JIOJIKU
OIpe/ICTICHUE €€ TPY30I0IbEMHOCTH




4.10

dusnueckue SBICHUS B IPUPOJIE: BIMSHUE aTMOC(HEPHOTO JaBICHUS
Ha KUBOW OpPraHu3M, IIaBaHUE PbIO

411

TexHuuyeckue ycTpoiicTBa: CoOOOIIA0IIUECs COCY/bI, YCTPOHCTBO
BOJIOTIPOBO/A, TUAPABIMYECKHIH ITpecc, MaHOMETp, 6apoMeTp,
BBICOTOMEp, MOPILIHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTD, DHEPI'UA

51 Mexannueckasi paboTa

52 MexaHndeckasi MOIHOCTb

53 [TpocThie MeEXaHU3MBI: pbluar, 6JI0K, HaKJIOHHas! II0CKOCTh. [IpaBuio
paBHOBECHsI ppluara

5.4 [IpumeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKy

5.5 "3osotoe mpaBuiio" Mmexanuku. KoadduimeHt nonaeznoro neiicTBus
MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenmanpHast YHEPTUU TeJa, TOAHATOTO Ha/l 3emiiei

5.7 Kunernyeckas sHeprus

5.8 [TonHast MexaHMUecKasi SHEPrHsl. 3aKOH U3MEHEHUS U COXPaHEHUS
MEXaHUYECKON YHEPTUU

59 [TpakTueckue paboThI:
Onpenenenne pabOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBHKCHUN
TeJa 10 TOPU30HTAIILHON MTOBEPXHOCTH.
HccnenoBanue ycliOBUI paBHOBECHUS pblyara.
N3mepenne KII/] HakTIOHHOM MITOCKOCTH.
W3yueHne 3akoHa COXpaHEHHsI MEXaHUIECKOW YHEPTUH

5.10 dusnueckue BICHUS B IPUPOJIE: phlUaru B TEJIe YeloBeKa




5.11

TexHUuYecKre yCTpOKUCTBA: pblUar, MOJIBUKHBIN 1 HETIOIBUKHBII
OJI0KH, HAKJIIOHHAS TUIOCKOCTh, MIPOCTHIE MEXAHU3MBI B OBITY

[TpoBepsiembie TpeOOBaHUS K pE3yabTaTaM OCBOESHHUSI OCHOBHOU

00pazoBaTesbHON MporpamMMsI (8 Ki1acc)

Kon
MIPOBEPSIEMOTO
pe3yibTara

[TpoBepsieMbie MpeIMETHBIE PE3YIIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHON
MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS

11

HCIIOJIB30BAaTh IIOHATHA

1.2

Pas3iinvaTh SABJICHUA 110 OIMMCAHUIO X XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘ICCK06 SABJICHUC

13

pacrio3HaBaTh IPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPY’KalOIIeM
MHDpE, B TOM 4yHciie (pU3HMUECKUe IBJICHHS B IPUPOJIE, IPU ITOM I1EPEBOAUTH
MPaKTUYECKYIO 33/1a4y B y4e€OHYIO, BBIIEATh CYIIIECTBEHHbIE CBONCTBA
(npu3HaKM) PpU3NUECKUX SBICHUM

14

OIMCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIOIb3YS
(u3nyeckre BeIMUNHBI, TPU ONMCAHUU MTPABHIIBHO TPAKTOBATh PU3NUYECKUIT
CMBICJI UCITIOJIb3YEMBIX BEIMUYMH, 0003HAYEHUS U €IMHULbI (PU3HUECKUX BEJIINYMH,
HaXO0AUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHUMHU
BEJIMYMHAMH, CTPOUTH I'pa KU N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUUNH

15

XapaKTepU30BaTh CBOMCTBA Tell, GU3UUECKUE SIBJICHUS U MTPOIIECCHI, HCTIONb3YS
M3y4YeHHBIE 3aKOHBI, TIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3alUChIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHE

1.6

OO0BACHATH (PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYalMH IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBISBISTH IPUYUHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 | - 2 TOTMUYECKUX I1aroB ¢
MOMOIIEI0 1 - 2 M3y4eHHBIX CBOMCTBA (U3NIECCKHX SIBIICHHH, (PHU3NIECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

peraTh pacyeTHbIE 3a7a49u B 2 - 3 IEHCTBHSI, UCTIONB3YS 3aKOHBI U (HOPMYIIBI,




CBsI3BIBaIOIIME (PU3NYCCKUE BETMYHHBI: HA OCHOBE aHAIM3a YCIOBUS 3a1a9d
3alUChIBaTh KPAaTKOE YCIOBHE, BBISIBIIATD HEJOCTATOK JAHHBIX ISl PEIICHUS
3aJ1a4u, BEIOUpATh 3aKOHBI U HOPMYIIbI, HEOOXOIUMBIE I €€ PeLICHHUS,
MIPOBOJMUTH PacueThl U CPABHUBATH MOJYyYCHHOE 3HaUeHHE (PU3NUECKON
BEJIMYUHBI C U3BECTHBIMU JTAHHBIMU

1.8

pacro3HaBath MpoOJIEMbl, KOTOPHIE MOXKHO PEIIUTh P MOMOIIN (PU3NIECKUX
METOJIOB, MCIIOIb3Ys ONMCAHUE UCCIIEJOBAHHS, BBIACATH IPOBEPIEMOE
MPEATIONIOKEHUE, OLICHNBATh PAaBUIILHOCTH ITOPS/IKA TPOBEICHHS HCCIIEA0BaHNU,
JIeTaTh BBIBOIBI

1.9

MIPOBOIUTH OTBITHI M0 HAOTFOICHHUIO PU3MYECKUX SBICHUN MK HUIHUCCKUX
CBOKCTB Tei: GopMyIHpOBaTh MPOBEPSIEMbIE MPEIIOT0KEHH S, COOUPATH
YCTAHOBKY M3 MPEIOKEHHOTO 000PY/I0BaHHMsI, OIUCHIBATH XOJI OIBITA U
(hopMyJIIpPOBATh BBHIBOJIBI

1.10

BBIIIOJIHATD IIPAMBIC UBMEPCHUSA C HCIIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB n
JaTYUKOB (1)I/I3I/I‘16CKI/IX BCJIMYUH, CPABHUBATD PC3YyJIbTAThI I/I3MepeHI/II71 C yueTOM
SaﬂaHHOﬁ a0COJIIOTHOH IOrpCIIHOCTH

111

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTHU OJJHON (PM3UYECKOM BETUUUHBI OT
JAPYIOH € UCIIOIB30BAHUEM MPAMBIX U3MEPEHUN: IIJIAHUPOBATh UCCIIEIOBAHUE,
coOupaTh yCTaHOBKY U BBIMOJIHATH U3MEPEHUS, CIeays MPEAJIOKEHHOMY IIaHy,
(uKCcUpOBaTh Pe3yJIbTAThI MOJYYEHHOMN 3aBUCUMOCTH B BUJIE TaOIHII U
rpaduKoB, JIeNaTh BHIBOJIBI IO PE3Y/IbTaTaM HUCCIIEIOBAHUS

112

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKHUX BEJTUYMH: TNIAHUPOBATh
U3MepeHusi, coOupaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY, CIIEysl IPEII0KEHHOM
WHCTPYKIUU, U BBIYUCIIATH 3HAYEHHUE BEIIMYNHBI

1.13

co0JIrOIaTh TIPaBUJIA TEXHUKHU O€30MaCHOCTH MPH paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHIMIIBI JHCTBUS U3YYEHHBIX TPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOPOIl HA UX OMUCAHUS, UCIIOJIb3YS 3HAHUS O CBOMCTBAX
(bu3NUecKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTHU

1.15

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHBIE IPUOOPHI IO
CXEeMaM M CXEMAaTUYHBIM PUCYHKaM, COCTABIIATh CXEMBI JJIEKTPUUECKUX LIENEn ¢
IIOCJIEI0BATEIBHBIM U MapAJICIIbHBIM COCAMHEHUEM JIIEMEHTOB, pa3iinyas




YCJIOBHBIC 0003HaYCHHS SJIEMCHTOB QJICKTPHUYICCKUX ueneﬁ

1.16

MPUBOJIUTE IPUMEPHI (HAXOAUTh HH(OPMALIUIO O TPUMEPax ) MPaKTUIECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHUH B TOBCEAHEBHOM KHU3HU JUIS 00ECIICUCHUS
0€30MaCHOCTH IIPpY OOPAIICHUH C TPUOOPaAMH U TEXHUYECKHUMH YCTPOHCTBAMH,
COXpaHEHHUsI 3/J0POBbSI U COOJFOJICHHSI HOPM 3KOJIOTHUECKOTO ITOBEICHUS B
OKpY>Karollen cpejie

117

OCYILIECTBISATH MOUCK HHPOpMauu GU3NIECKOro coaepkaHus B cetu HTepHer,
Ha OCHOBE UMEIOIINXCS 3HAHUH U IyTeM CPaBHEHUS JOMOTHUTEIbHBIX
HMCTOYHUKOB BBIIEIATH MH(POPMALIHIO, KOTOpast SBISETCS MPOTUBOPEUYUBOM HIIH
MOXET OBITh HEJJOCTOBEPHOM

1.18

HCIOJIb30BaTh MIPU BHITIOTHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYISPHYIO
JTUTEPATYPY PU3UUECKOTO COAEPKAHMS, CIIPABOYHBIC MAaTEPHAIIbI, PECYPCHI CETH
WNutepHer; BnageTh nprueMamMu KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus
nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

c03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHE YCTHBIE COO0IIEeHUs, 000011as
MH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB (DH3UYECKOTO COJIEPIKAHUS, B TOM
YHCIIe MyOJUIHO MPEACTABIIATH PE3YIbTATHI MPOCKTHON HITU HCCIICIOBATEIIBCKON
JIEATEIIbHOCTH, TPH 3TOM I'PAMOTHO HMCMOJIb30BATh N3YYEHHBIN MTOHATHITHBIN
amnmapar Kypca (pU3uKH, COMPOBOXKIAThH BBICTYIIJICHUE MTPE3CHTAIIUEH

1.20

MIPU BBHIMOJTHEHUU YUYEOHBIX TPOEKTOB U UCCIIEIOBAHUM (DU3UIECKUX MPOIECCOB
pacnpenensats 003aHHOCTH B TPYIITE B COOTBETCTBUH C MOCTABICHHBIMU
3a/1auaMu, CJIEIUTh 3a BBIMOJHEHUEM I1JIaHA ACHCTBUN U KOPPEKTUPOBATH €rO,
aJICKBaTHO OI[EHUBATh COOCTBEHHBIN BKJIA]] B ACSITEIBHOCTH TPYIIIIHI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, MTPOSIBIISiSi TOTOBHOCTH
paspeniaTh KOH()IUKTHI

[TpoBepsieMbie eMeHTHI cofieprkanus (8 kiacc)

Kon
paszzaena

Kon

JJICMCHTA

HpOBCpHCMLIC OJICMCHTBI COACPIKAHUA

TEIIJIOBBIE ABJIEHUA




6.1

OcCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO-KUHETUUECKON TEOPUU CTPOCHHUS
BeulecTBa. Macca 1 pazMmepsl MoJieKyil. OnBIThI, TOATBEPKAAIOIINE
OCHOBHBIE ITOJIOKEHUS] MOJIEKYJIIPHO-KUHETUYECKON TEOpUN

6.2 Mozenu TBEpIOTro, JKUAKOTO U Ia3000pa3HOr0 COCTOSIHUN BELLIECTBA.
Kpucrannuueckue u amopgHsble Tena

6.3 OOBsicHEHHE CBOMCTB I'a30B, )KUAKOCTEH U TBEPABIX TEI HA OCHOBE
HOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKOW TeOpUn

6.4 CmauuBaHue U KaWUISIPHbIE SBJICHUS

6.5 TemnoBoe paciMpeHue 1 ckaTue

6.6 Temneparypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TETIIOBOTO
JIBYDKEHUS YaCTHIL

6.7 Buytpennss sneprusi. CriocoObl U3MEHEHUs] BHYTPEHHEH SHEepruu:
TETUIoNepeiaya U COBEpUICHUE pabOThI

6.8 Bupl Terutonepenadyn: TEIIONPOBOIHOCT, KOHBEKITHUS, N3TyUeHHE

6.9 KonngecTBo TemnoTel. Y 1enbHas TEIIOEMKOCTh BEIECTBA

6.10 TennooOMeH U TeMI0BOE paBHOBECHE. Y paBHEHUE TEIIOBOrO OanaHca

6.11 [TnaBneHue u OTBEpAeBaHNE KPUCTAITMUECKUX BEIIECTB. Y IeNIbHAs
TETUIOTA TUTABJICHUS

6.12 [TapooOpa3oBanue u koHaeHcanus. Vcnapenne. Kurnenue. Y ienpHas
TEIUI0Ta MapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhl KUTICHUS OT
aTMOC(EpHOTO AaBICHUS

6.13 BnaxuocTs Bo3ayxa

6.14 OHeprus TOIUIMBA. Y ebHas TEIUIOTa CTOPAHUS

6.15 [Tpuniuns! padoTs! TernoBsix asurareneit KIIJ] TermoBoro nsurarens.




TennoBble ABUTaTENN U 3alIUTa OKPYXKAIOLIEH Cpebl

6.16

3aKkoH COXpPAaHCHU U IPEBpALICHUSA SHEPIUK B TCINIOBBIX ITPOLIECCax

6.17

[TpakTuyeckue paboThI:
OnbITH 1O OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYJISIPHOTO MPUTSHKECHHSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIJIOB [TOBAPEHHOM COJIM MM caxapa.

OnbITH IO HAOIIOCHHUIO TETJIOBOTO PACIIUPEHUS Ia30B, JKUAKOCTEH 1
TBEPBIX TEII.

Ornpenenenne qaBiaeHus BO3/1yXa B Oa/sioHe IINPUIIa.

OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD JJaBJICHUS BO3yXa OT €ro
0o0beMa 1 HarpeBaHUs WM OXJIAXKICHUS.

ITpoBepka runore3bl IMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIONKA
KUJKOCTH B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnroneHnue n3MeHeHust BHyTpEHHEH SHEpIruu Tena B pe3ysbTare
TEIUIONepeIaur U paObOTHl BHEITHUX CHII.

HccnenoBaHue sSBIEHUS TEIUIOOOMEHA MPU CMEIINBAHUM XOJIOAHON 1
ropsiuyei BOJBI.

Omnpenenenne KoJIMYecTBa TEMIOTHI, TOJTYYEHHOTO BOJIOM IpH
TEII00OMEHE C HarpeThIM METATMYECKUM LIUIHHPOM.

Omnpenenenue yaenbHON TEIUIOEMKOCTH BenlecTsa. MccnenoBanue
Mpoliecca UCTIAPEHUS.

OHpeI[CJ'ICHI/IG OTHOCHTEIbHOU BIIQXKHOCTH BO3ayXxa.

OHpeI[eJ'ICHI/Ie y,[[eJIBHOﬁ TCIIOTHI IIJIABJICHUA JIbJa

6.18

duznyeckue SBICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSHKEHUE U
KalWUIPHBIC SIBIICHUS B TIPUPOJIC, KPUCTAIIIBI B IPUPOJIE, U3ITYUCHUE
ComnHiia, 3aMep3aHue BOJI0OEMOB, MOPCKHE OpHU3bI; 00pa30BaHME POCHI,
TyMaHa, UHesl, CHera

6.19

TexHu4eckne ycTpoicTBa: KalWUIAPBI, IPUMEPBI HCIIOIb30BAHUS
KPUCTAJUIOB, KUAKOCTHBIA TEPMOMETP, JaTYMK TEMIIEPATYPBL, TEPMOC,
CHUCTEMA OTOILIEHUs JOMOB, TUTPOMETPBI, IICUXPOMETP, ITapoBast
TypOuHa, TBUTATENIb BHYTPEHHETO CrOPaHUs




OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuzanus Ten. J[Ba posa 3JeKTpUUECKUX 3apsiioB

7.2 B3aumopeiicTBue 3apsxeHHbIX Tel. 3akoH KynoHa (3aBUCHMOCTD CHIIBI
B3aMMOJIEMCTBUS 3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsI0B U
pacCTOSHUS MEXIY TeJIaMH)

7.3 OnexTpudeckoe nosyie. HanpsykeHHOCTh 3JIEKTPUUYECKOTO OIS,
[TpuHIMT Cyneprno3UIMU 3JIEKTPUUECKUX MT0JIeH (Ha KaueCTBEHHOM
YpOBHE)

74 Hocurenu snekTpruyeckux 3apsa0B. DJIeMEHTapHbIN AJIEKTPUUYECKUI
3apsaza. Ctpoenue aroma. [IpOBOAHUKY U TUAJIEKTPUKU

7.5 3aK0H COXpaHEHUs JIEKTPUUECKOTO 3apsiia

7.6 DJNEKTPUUECKUN TOK. Y CJIOBHS CYILIECTBOBAHUS AIEKTPUUECKOTO TOKA.
M cTOYHUKY IOCTOSSHHOTO TOKA

7.7 JlelicTBuUS 31EKTPUUECKOTO TOKA (TEMI0BOE, XMMUYECKOE, MATHUTHOE).
DJEKTPUUECKNN TOK B JKUAKOCTSX U razax

7.8 Onexrpuueckas 1enb. Cuiia Toka. DIEKTPUUECKOE HaIIPSKEHUE

7.9 ConpoTuBieHre NpOBOAHNUKA. Y A€bHOE COMPOTHUBIIEHUE BEILIECTBA

7.10 3akon Oma Ji71s1 ydacTka 1enu

7.11 ITocnenoBarenbHOE U apaJIEIbEHOE COEIMHEHNE IPOBOAHUKOB

7.12 PaboTa 1 MOIITHOCTB AIEKTPUIECKOTO ToKa. 3akoH JIkoyis-Jlenmna

7.13 DneKTpUUecKHe IEeNH U MOTPEeOUTENHN IEKTPUUECKON SJHEPTUH B OBITY.
KopoTkoe 3ambikaHue

7.14 ITocTosHHBIEe MarHUTEL. B3anMoaelicTBHE MMOCTOSTHHBIX MarHiTOB




7.15

MaFHI/ITHOG I10JIC. MaI‘HI/ITHOC I10JIC 3GMJ'II/I 1 €0 3HAUYCHUC IJId )KU3HU
Ha 3emiie

7.16 OmnbiT Dpcrena. MarHuTHOE MOJIe 3JIEKTPUYECKOro Toka. [[pumenenue
AJIEKTPOMAarHuTOB B TEXHUKE

7.17 JleficTBHEe MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM.
OneKTpoBUraTesb OCTOSIHHOTO ToKa. Vcnonb3oBanne
AIIEKTPO/IBUraTeNIel B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 Oneitel @apajes. SBneHue 3neKTpoMarHuTHON UHAYKIUK. [IpaBuiio
Jlenna

7.19 OnexTporenepatop. CrocoObl MOTYUYSHHS ANEKTPUUECKON IHEPTHH.
DJEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU

7.20 [TpakTueckue paboTHI:

OnbITHI 110 HAOIIOICHHUIO AJIEKTPU3ALIUHU TEJ UHIYKIUEH U pu
COIPUKOCHOBEHUH.

Uccnenoanue AeiCTBUS 3JIEKTPUYECKOTO MOJIS HA TPOBOJHUKHU U
JIUDIIEKTPUKH.

CO6opka 1 mpoBepka paboThI TEKTPUUECKOM 1IN ITOCTOSHHOIO TOKA.
W3mepeHue U peryJmpoBaHue CUIIbI TOKA.
W3mepeHnue u peryaupoBaHue HarpsHKEHUsI.

HccnenoBanme 3aBUCHMOCTH CHITBI TOKA, UTYIIET0 Yepe3 pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA M HANPSDKEHHS Ha PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUYECKOTO
COIPOTHBIIEHUS POBOIHUKA OT €T0 JJINHBI, IUIOIIAIU [IONIEPEUYHOTO
CEYEHHUs U MaTepuana.

IIpoBepka nmpaBuiIa CIOXKEHUS HAPSKEHUH ITPH MTOCIEA0BATEIBHOM
COCIMHEHUH JBYX PE3UCTOPOB.

HpOBepKa ImpaBujia ajid CUJIbl TOKA IPH MapajljICJIbHOM COCIUHCHUN
PE3UCTOPOB.

Ornpenenenne paboOThI AMEKTPUIECKOTO TOKA, HAYIIETO Yepes
pe3ucTop.




OnpeeneHre MOIITHOCTH 3JICKTPUIECKOT0 TOKA, BBIJCIAEMON Ha
pesucrope.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT
HanpsHKEHUs Ha Hel.

Omnpenenenne KII/ narpesarens.
I/ICCJIGIIOBaHI/Ie MAarauTHOI'O B3aHMOIICI>’ICTBI/I5I IIOCTOSAHHBIX MarHuTOB.

I/I3yquI/Ie MArauMTHOTO I10JIA ITOCTOAHHBIX MAaIrHUTOB IIPU UX
06'be,£[I/IH€HI/II/I " pasacCICHUU.

HccnenoBanue AeCTBUS AIEKTPUUYECKOTO TOKA HA MAarHUTHYIO
CTpEIJIKY.

OnBITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS
KAaTYIIKHA ¢ TOKOM ¥ MarHuTa OT CUJIbl TOKA U HallpaBJICHUS TOKA B
KaTyIlKe.

N3ydenune neicTBUS MArHUTHOTO IOJIS HA MIPOBOJHUK C TOKOM.
KouctpynpoBanue u usyueHue padoThl IIEKTPOABUTATENSL.
N3mepenne KII/I anekTpoaBurareibHONM yCTaHOBKH.

OmnbITHI 11O HCCICIOBAHUIO SABJICHUSA 3HeKTp0MaFHHTHOI>’I HWHAYKIOHH:
HCCIIeI0OBaHNE N3MEHECHUN 3HAYCHUS U HaIlpaBJICHUA UHAYKIITUOHHOT'O
TOKa

7.21 dusnueckue IBICHUS B IPUPOJIE: INEKTPHUUECKUE SIBIICHUS B
aTMocdepe, 3JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T10J1€
3emiiu, Ipeid MmosrocoB, poJib MArHUTHOTO TOJIS JUIs )KU3HU Ha 3eMIle,
MOJISIPHOE CUSTHHE

7.22 TexHuueckue ycTponucTBa: 3JEKTPOCKOI, aMIEPMETP, BOIBTMETD,

peocTaT, CYETUHK IEKTPUUECKON SJHEPTUH, HIEKTPOOCBETUTEIIBHBIE
npuOOpPHI, HarpeBaTeIbHbIE AJIEKTPONPHUOOPHI (IPUMEPHI),
AIIEKTPUYECKUE IPETOXPAHUTEIH, DIEKTPOMATHUT, 2JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKA, T€HEPaTop MOCTOSHHOTO TOKa

[TpoBepsiemble TpeOOBaHUS K pe3yabTaTaM OCBOEHHUSI OCHOBHOU

o0OpasoBarenbHON MTporpamMmsl (9 Kiacc)




Kox
TIPOBEPSIEMOTO
pe3yJbTara

[IpoBepsieMbie TpeIMETHBIE PE3YIIBTATHI OCBOCHHUSI OCHOBHOM 00pa30BaTeNbHOM
MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS

11

HCII0JIb30BATh U3YYCHHBIC ITIOHATHA

1.2

pa3nuyaTh SBJICHUS MO ONKMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPHUPYIOIIHNX JAHHOE (PUINIECKOE SIBIICHUE

13

pacro3HaBaTh MPOSBICHUE U3YICHHBIX (DU3MUECKUX SIBJICHUN B OKPYKAIOIIEM
MUpE, B TOM 4Hclie (pU3HMUECKUE SIBICHHS B IPUPOJIEC, TIPU 3TOM IIEPEBOIUTH
MPAKTUYECKYIO 3371auy B y4COHYIO, BBIICIATh CYIIECTBEHHBIC CBOWCTBA
(mpu3Haku) GU3NYECKHUX SABICHUN

14

OIMCHIBATh U3yUCHHBIE CBOMCTBA TEJ U (PU3NYECKHE SBICHUS, HCIIOIB3YSI
¢u3nyeckye BEJIMYMHBI, IPU ONMMCAHUU IPABUIIBHO TPAKTOBATH (PU3MUECKUI
CMBICJI CII0JIb3YEMbIX BEIMUMH, 0003HAYEHUS U €AUHULIBI (PU3HMUECKUX BEJINYMH,
HaXoAUTh (OPMYJIbI, CBA3bIBAIOILUE JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH T'PAPUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITMUNH

15

XapaKTepu30BaTh CBONCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3Ys
M3y4YeHHBIE 3aKOHBI, TIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA U
3aMUCHIBaTh €r0 MaTEMAaTUYECKOE BHIPAKECHHE

1.6

OO0BACHATH HU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyaLUi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBIABIATH IPUUUHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 - 3 JIOTMYECKUX I1aroB ¢
MOMOIIBIO 2 - 3 U3YYCHHBIX CBOHCTBA (PU3NYECKUX SIBIICHHUH, (PHU3NIECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

periaTh pacueTHbIE 3a7a49M (ONMUPAIONTUEecs Ha CUCTEMY U3 2 - 3 ypaBHEHHH ),
WCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE (PHU3NUECKIE BETUIMHBI: HA
OCHOBE aHaJIW3a YCJIOBUS 3a/1a4y 3aMKUCHIBATh KPATKOE YCIOBHE, BHISIBIISThH
HEJI0CTAIONINe U N30BITOUHBIC JaHHBIC, BBIOUPATh 3aKOHBI U (DOPMYITHI,
HEOOXOUMBIE TS PEIICHUS, POBOAUTH PACUETHI M OIEHUBATH PEATUCTUIHOCTD
MOJTY4EHHOTO 3HaUYeHUS (PU3NIECKON BETUIMHBI

1.8

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUTh ITPH MOMOIIU (PUZNYECKUX
METOZ0B, UCIIOJIb3Ys OIIMCAHUE UCCIIEI0OBAHHUS, BBIIEIATE IIPOBEPAEMOE
MIPEATIOII0KEHUE, OLICHUBATh IIPABUIIBHOCTD MTOPSIIKA IPOBEACHUS UCCIIEIOBAHNUS,




JieNaTh BBIBOBI, MHTEPIPETUPOBATh PE3Y/IbTAaThl HAOIIOIEHUH U ONIBITOB

1.9

IIPOBOJIUTH OIBITHI IO HAOIIOAEHUIO PU3NUECKUX SBICHUN WIN PU3NUECKUX
CBOMCTB TeJI: CAMOCTOSITENILHO COOMPaTh YCTAHOBKY U3 M30BITOUYHOIO HAOOpa
000pyI0BaHUs, OIMCHIBATh XOJ] OIBITA U €TI0 Pe3yJabTaThl, (HOPMYyIHUPOBATH
BBIBOJIbI

1.10

MIPOBOJHUTH MTPH HEOOXOJMMOCTH CEPUIO MPSIMBIX U3MEPEHHU, OTIPEACIIsis CpeaHee
3HAUCHUE U3MEPSIEMON BETMUUHBI ((POKYCHOE PACCTOSTHHE COOUPAIOIICH JTMH3BI),
000CHOBBIBAThH BEIOOP crioco0a u3MepeHust (M3MEPHUTEIIBLHOTO ITPUOopa)

111

IMPOBOAUTE UCCIICAOBAHHNC 3aBUCHUMOCTEH (1)I/I3I/II-IGCKI/IX BCJINYHH C
HCIIOJIb30BAHHUEM IIPAMBIX H3MepeHI/Iﬁi IJIaHUPOBATH UCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAHOBKY, (1)I/IKCI/IpOBaTI> PE3YyJIbTAaThL HOJ'Iy‘IGHHOﬁ
3aBUCHMMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYHMH B BUC Ta6J'II/II_[ n FpaQ)HKOB, JC€JIaTb BBIBO/bI
110 pe3yjibTaTaM HCCICAOBAHU

112

IIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYUH: MJIAHUPOBATH
U3MEepEeHus, COOMpPaTh SKCIEPUMEHTATIbHYIO YCTAaHOBKY U BBIIIOJIHATH U3MEPEHHUS,
cieysl IPeAJIOKEHHON MHCTPYKIIMH, BEIYNCIIATh 3HAUEHNUE BEIIMUUHBI U
AQHAJIM3UPOBATh IIOJIYYEHHBIC PE3YJIBTATHI C YUETOM 3aJaHHOM IIOTPELIHOCTH
U3MEpEHUN

1.13

co0roAaTh NpaBuiia TEXHUKU 0€3011acCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM

1.14

pa3nu4aTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3MUECKUX MOJIEIEH:
MarepuaibHasi Touka, a0COJFOTHO TBEPJIOE TEJIO, TOUCYHBI HCTOYHHUK CBETA,
JIy4, TOHKAas JINH3a, IUTaHEeTapHasi MOJIeIh aTOMa, HyKJIOHHAsI MOJIEJ b aTOMHOTO
spa

1.15

XapaKTECPU30BaTh MPHUHIMUIIbI }IeﬁCTBHH HU3YUYCHHBIX HpI/I60pOB U TCXHUYCCKUX
YCTPOﬁCTB C Ol'[OpOfI Ha UX OINMUCAHUS, UCIIOJIb3YA 3HAHUSA O CBOMCTBaX
q)HSquCKI/IX SIBJICHUH U HeO6XO,Z[I/IMBIe (I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXEMBI M CXEMATHUYHBIE PUCYHKH U3yYEHHBIX TEXHUYECKHUX
YCTPOICTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB MPU
peleHnH y4yeOHO-ITPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBbI JJISl TOCTPOSHUS
1300pakeHU B IUIOCKOM 3epKaJie M cOOMparole JTuH3e




1.17

MIPUBOIUTH IPUMEPHI (HAXOAUTH HHPOPMAITUIO O MIPUMEPAX ) MPAKTUIECKOTO
WCIIOJIb30BaHUS (U3MUECKUX 3HAHHI B IIOBCEHEBHOM KU3HU JIJIS 00ECTICUCHUS
0€30MMacHOCTH NP OO0paleHUH ¢ MPUOOpaMU U TEXHUUECKHUMH YCTpOIiCTBaMH,
COXPAHEHHUS 3/I0POBbS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO ITOBEACHHUS B
OKpYy>Karollen cpene

1.18

OCYIIECTBISATH MOUCK HHPOPMALUU (PU3UUECKOTO CofiepKaHus B ceTu MHTepHeT,
CaMOCTOSITENIbHO (DOPMYIIHPYsI TOUCKOBBIN 3alIPOC, HAXOAUTD IMYTH OMPEICICHUS
JIOCTOBEPHOCTH MOJTYYEHHON MH(POPMAIIUN HA OCHOBE UMEIOUINXCSA 3HAHUN U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB

1.19

WCIOJIb30BaTh MIPU BHITIOJHEHUH YU€OHBIX 3aJJaHHUIi Hay4YHO-TIOMYISPHYIO
nuTepaTypy GU3MUECKOTO COACPKAHMSI, CIIPABOYHBIC MaTEPHAIIbI, PECYPChI CETH
WNutepHer; BnageTh nprueMamMu KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus
WH(OPMALIUY U3 OJTHON 3HAKOBOM CUCTEMBI B JAPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
nHGpOpMAaLUU U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOT0 COAepKaHUs, TyOINIHO
IIPEICTABIIATh PE3YJIbTAThl IPOCKTHON WM UCCIIEN0BATEIbCKOMN NEATEIbHOCTH,
IIPY 3TOM I'PAMOTHO MCIIOJI30BaTh U3Y4YCHHBIN IIOHATUHHBIN anmapar
M3y4aeMoro paszena GU3UKU U COIPOBOXKIATH BHICTYIIJICHUE MTPE3EHTALUEH C
Y4€TOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

121

TP BBIMOJTHEHUHU YYEOHBIX POEKTOB U HCCIIEIOBAHNN (PU3UYECKUX MPOIIECCOB
pacnpenenats 003aHHOCTH B TPYIITE B COOTBETCTBUH C MOCTABIEHHBIMU
3a/1auaMu, CJIEIUTh 3a BHIMOJHEHUEM IJIaHa ACHCTBUN U KOPPEKTUPOBATH €TO0,
a/ICKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIa/ B ACSITENbHOCTD TPYIIIIBL,
BBICTpanBaTh KOMMYHUKATUBHOE B3aMMOICHCTBHE, MIPOSIBIISiSi TOTOBHOCTH
paspeniaTh KOHMIUKTHI

[TpoBepsieMblie eMeHThI copeprkanus (9 kiacc)

Kon
pazzaena

Kon

9JICMCHTAa

HpOBCpHCMLIC OJICMCHTBI COACPIKAHUA

MEXAHWYECKUE ABJIEHUA

8.1

MexaHn4ecKkoe JBUKEHHUE. MaTepI/IaJIBHaH Touka. Cucrema oTcuera




8.2

OTHOCHTEILHOCTh MEXaHHYSCKOTO JBHMKCHUA

8.3 PaBHOMEpHOE MPSAMOTUHEHHOE IBIYKEHUE

8.4 HepaBnomepHoe npsiMosinHeitHoe aBrkeHne. CpeaHsisi ¥ MTHOBEHHAS
CKOpOCTBH TeJla MPH HEPABHOMEPHOM JIBUKCHUU

8.5 VYckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBHYKCHUE

8.6 CBo0Ooguoe magenue. OnbITel [annies

8.7 PaBHOMEpHOE ABMkKEHUE IO OKPYKHOCTH. [lepuon n yacrtora
oOpaiuenus. JIuneitnas u yrinonas ckopoctu. LleHTpocTpemurenbHoe
yCKOpeHHe

8.8 ITepsrrit 3akoH HproToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HproToHa

8.11 [TpyHIMI CynIEepIO3UIIMU CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHUs: Cuiia TPEHHS CKOJIBKEHUS, CUIIa TPEHHS TIOKOS, JIPyTHe
BUJIbI TPEHUS

8.14 Cuna TSKeCcTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE
¢BOOOIHOTO ITaIEHUS

8.15 Jsmwxenue maneT Bokpyr Comnia. [lepBas kocMudeckasi CKOPOCTb.
HeBecomocTs 1 nieperpys3ku

8.16 PaBHOBecue MaTepuabHOM TOUKH. AGCOITIOTHO TBEPJIOE TENO

8.17 PaBHOBecue TBEpIOTO Tela ¢ 3aKPETVIEHHOM OChIO BpalleHuss. MOMEHT

cuisl. LleHTp TsKECTH




8.18

Nmnynsc tena. I3Menenue nMirynbca. MIMmyibsce cuibl

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 PeakTuBHOE 1BHKEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.22 PaGoTa cuit TsKecTH, YIpyrocTH, TpeHus. CBs3b SHEPTUU U paOOTHI
8.23 [ToTeHunanbHas 3HEprus Teia, MOAHITOrO HaJ IOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHnnanbHas SHEPTUS CKATOU MPYKUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETHUECKOM SHEPTUH

8.26 3aKOH COXPAaHEHHS] MEXAaHUUYECKOW SHEPTrUr

8.27 [TpakTrueckue paboTHI:

Omnpenenenue cpeaHeil CKOPOCTU CKOMBKEHUS OpycKa UITH TBUKECHHS
IapyvKa Mo HAKJIOHHOM MJIIOCKOCTH.

OHpeJ:[eneHHe YCKOPCHUA TCJIa IPHU PaBHOYCKOPCHHOM ABUXKCHUU I1O
HAKJIOHHOH INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH
IIPU PaBHOYCKOPEHHOM JIBUKEHHH 0€3 HaualbHONU CKOPOCTH.

[TpoBepka runoTe3bl: €ciau Npy PaBHOYCKOPEHHOM JBUKEHUH 0€3
Ha4yaJIbHOW CKOPOCTH ITYyTH OTHOCSITCS KaK psiJ{ HEUETHBIX YUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HCCJ’IC}IOBaHI/Ie 3aBUCHUMOCTH CUJIBI TPCHUA CKOJIbLXXCHUSA OT CHJIbL
HOPMAJIbHOT'O JaBJICHUA.

Onpenenenne kKodhPpHUIECHTA TPEHUS CKOJBKEHUS.
Ornpenenenne )KeCTKOCTH MPY/KHUHBI.

Omnpenenenne paboThl CUJIbI TPEHUS IPU PABHOMEPHOM JBUKEHUU
TeJla 110 TOPU3OHTAIIBHON IIOBEPXHOCTH.




Onpeznenenne paboOTHI CUIIBI YIIPYTOCTH NP MObEME IPy3a ¢
UCTIOJIb30BAaHUEM HEMOBI)KHOTO U TIOJABHKHOTO OJIOKOB

8.28 duznyeckue SBICHNUS B IPUPOAE: IPHINBBI U OTIHUBEI, IBHKECHUE
riaHeT COTHEYHOH CUCTEMBbI, PEAKTUBHOE TBU)KEHHUE KUBBIX
OpraHu3MOB

8.29 TexHHYECKUE YCTPOMCTBA: CIUAOMETD, JaTYMKH IIOJIOKEHUS,

paccTOSHUS U YCKOPEHUSI, PAKEThI

MEXAHNYECKUE KOJIEFAHWA 1 BOJIHbI

9.1 KonebartenbHoe numxeHre. OCHOBHbBIE XapaKTEPUCTUKH KOJIeOaHU:
NEepUO/I, 4aCTOTA, AMILJIUTY/1a

9.2 MareMaTnyeckuii 1 IpyKUHHBIN MasTHUKU. [IpeBpaienue sHepruu
IpU KoJ1eOaTeNbHOM IBH)KEHUU

9.3 3aryxaromue konedanus. BeiHyxaennsle kojaebanus. Pezonanc

94 Mexannueckue BoiaHbl. CBOMCTBa MEXaHUYECKUX BOJH. [IpoonbHbIe 1
NOTIepEeYHbIE BOIHEI. [|JTMHA BOJHBI U CKOPOCTh €€ PaCIpOCTPAHEHHUSI.
MexaHnuecKkue BOJIHbI B TBEPAOM Tel€, CEHCMUYECKHE BOJIHBI

9.5 3Byk. [')poMKoCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6 WHdpa3ByK U yIbTpa3zByk

9.7 [TpakTuyeckue paboTHI:

OrnpeziesieHre 4acTOThI U TIEPHO/1a KOJIeOaHUH MaTEMaTHIECKOTO
MasgdTHHUKA.

OrnpesenieHre 4acTOTHI ¥ TIEpHUOia KOJIEOAHUN MTPY>KUHHOTO MasiTHUKA

I/ICCJ'ICIIOBaHI/IC 3aBUCUMOCTH IICprUoaa KoJieOaHMt MMOABCIICHHOI'O K
HUTHU I'py3a OT AJIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MepHOJia KOjaeOaHU MPYKUHHOTO
MasiTHUKA OT Macchl Ipysa.

[TpoBepka HE3aBUCHMOCTH ITepHO/Ia KoJieOaHUi Ipy3a, TTOIBEIICHHOTO




K HUTH, OT MacChl I'py3a U )KECTKOCTH NPYKUHBL. M3Mepenue
YCKOPEHHSI CBOOOTHOTO NaJACHUS

9.8 dusnueckue ABICHUS B IPUPOJIE: BOCIPUATHE 3BYKOB KUBOTHBIMH,
3eMJIETPSACEHUE, CECMUUYECKNE BOJIHBI, LIyHAMHU, 9XO
9.9 TexHuuecKue ycTpoicTBa: 3X0J0T, UCII0JIb30BAHUE YIbTPA3BYKa B

OBITY U TEXHUKE

10 DJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DJEeKTPOMarHuTHOE 1oJie. DJIeKTPOMarHuTHbIe BOJIHbL. CBOlCcTBA
AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoaHOBbIE
CBOMCTBA CBETa
10.4 [TpakTueckue paboTHI:
N3yueHre CBOWCTB 3IEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMIIBHOTO
TenedoHa
10.5 dusznyeckue BJIECHUS B IPUPoO/ie: OMOIOrHYecKoe TeHCTBUE BUIUMOTO,
yIbTPapuOIETOBOIO U PEHTI€HOBCKOIO U3ITyYEHU I
10.6 TexHHUYecKue ycTpoicTBa: UCIOIb30BaHUE AIEKTPOMArHUTHBIX BOJIH
JUIsl COTOBOM CBSI3H
11 CBETOBBIE ABJIEHUA
111 JlyueBas monens cBeta. Mictounnku cera
11.2 [TpstmonuHEIHOE pacIpOCTpaHEHUE CBETA
11.3 Otpaxkenue ceera. [lnockoe 3epkano. 3aKkoH OTpaXXKEHMsI CBETa
114 [Ipenomnenue cBera. 3akoH npenomiieHus cBera. [lonHoe BHyTpeHHEee




OTPAXXCHUC CBCTA

115

JIunza. Xop tyyelt B TuH3e

11.6

OnTuueckas cucreMa (oToarnmnapara, MUKPOCKOIA U TEJIECKOIa

11.7

['ma3 xak onTH4eckasi cuicTeMa. bIM30pyKOCTh M 1alIbHO30PKOCTh

11.8

Paznoxenue 6emoro ceera B criekTp. OnbiTel HptoToHA. ClloXKEeHUE
CIIEKTPaJIbHBIX IBETOB. [[ucmepcus cBera

11.9

[TpakTrueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH yIJla OTPAa)KEHUSI CBETOBOI'O JIyya OT yIiia
MaJCHUS.

N3ydeHne xapakTepUCTUK U300paKEHUS IPEIMETA B IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCUMOCTH yTiia IPEOMIICHHUSI CBETOBOTO JTy4ya OT
yrjla naJeHusl Ha TpaHulie "BO3/IyX - CTEKJIO".

[Tomyuenue n3o00paskeHUN ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Ornpenenenne (OKYCHOTO PaCCTOSIHUS U ONITUYECKON CHITBI
coOMparoIIel TUH3HI.

OnbITHI IO PA3I0KEHHUIO OETIOr0 CBETA B CIIEKTP.

OMnBITHI 110 BOCHIPUATHIO 1IBETA MPEMETOB IIPU UX HAOJIIOJIEHUU Yepe3
[[BETOBBIE (PUIIBTPHI

11.10

dusnueckue sBIeHUA B Ipupoje: 3atMmeHust Connua u JIyHel, 11eta
TeJI, ONTHYECKHUE sIBJIEHUs B aTMocdepe (1BeT HeOa, pedpakius,
paayra, MUPax)

11.11

TexHUuyeckue ycTpoicTBa: OUKH, MEPUCKOII, (poToAaMmapar, ONTHYECKUE
CBETOBO/IBI

12

KBAHTOBGIE ABJIEHUA

12.1

Omnsitel Pesepdopna u mranerapHast Mojiens aroma. Moiens aToma
bopa




12.2

Wcnyckanue u norioiieHue cBera atoMoM. KBantsl. JInneituaresie
CIIEKTPbI

12.3 PannoaktuBHOCTH. Anb(a-, 6eTa- 1 raMMa-u3IIydCHUS

12.4 Crpoenue atoMHOrO0 sipa. HykinoHHast MOjiesib aTOMHOTO sijipa.
N3oromnsl

12.5 PanunoaktuBHble npeBpaitenus. [lepuon nomypacnasa aTOMHBIX S1€p

12.6 SnepHble peakiny. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MacCOBOTO
qucen

12.7 OHeprus cBA3M aTOMHBIX siziep. CBs3b Macchl U SHEPTUU

12.8 Peakuuu cuntesa u aenenus saep. Mcrounuku snepruu ConHua u
3BE3]

12.9 SInepnas sHepreTuka. JlelicTBUe paAMOAKTUBHBIX U3JIY4CHUN HA
YKUBBIC OPTaHU3MBI

12.10 [TpakTueckue paboThI:
HaGnroeHue CIUIOMIHBIX U JIMHEHYaThIX CHEKTPOB U3Ty4EHHS.
HccnenoBanue TPEKOB: N3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY
nytu (o ¢potorpadusm).
W3mepenue paanoakTUBHOTO (oHA

12.11 dusznyeckue BJIECHUS B IPUPOJIE: €CTECTBEHHBIN palnOaKTUBHBIN (OH,
KOCMHMYECKHE JTy4H, paAHOaKTUBHOE U3JIyUYeHHE TPUPOTHBIX
MHUHEpaJIOB, IeHCTBUE paAMOaKTUBHBIX N3TYYEHUH Ha OPraHu3M
4eJioBeKa

12.12 TexHuueckue ycTpoicTBa: ClIEKTPOCKOI, HHIUBUIYATIbHBIN JO3UMETD,

kamepa Bunbcona




[Iposepsemsie Ha OI'D no pusuke TpedoBaHUs
K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOMN IPOrPaMMBbl

OCHOBHOT'O 0011Iero 00pa3oBaHUs

Kon
TIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsieMbie TpeOOBaHMS K IPEAMETHBIM Pe3yiIbTaTaM 0a30BOTr0 YPOBHS
OCBOCHHS OCHOBHOH 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus Ha ocHoBe PI'OC

[Tonnmanuie poau GpuU3MKU B HAYYHON KapTUHE MUPa;

c(OpMHPOBAHHOCTH OA30BBIX MPEACTABIECHUIN O 3aKOHOMEPHOU CBSI3U U
[I03HABAEMOCTH SIBJIEHUI NPUPOJIBL, O POJIM IKCIIEPUMEHTA B (pu3HKe, 0
cucreMoo0pasyroleil poiau (U3NKK B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH, 00 3BOMIONNN (PU3NYECKUX 3HAHUH U UX POJIU B IIETOCTHOM
€CTECTBEHHOHAYYHOM KapTHHE MHUPA, O BKJIaJl€ POCCUICKUX U 3apyOeKHBIX
YUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, 00bSICHEHNE MPOIIECCOB OKPYKAIOLIETO
MHpa, pa3BUTHUC TEXHUKU U TEXHOJOTHI

3HaHUA 0 BUJIaX MaTepuu (BEIIECTBO U TOJIE), O JBMIKEHUU KaK CII0co0e
CYILIECTBOBAHMS MaTepUH, 00 aTOMHO-MOJEKYISIPHONU TEOPHUH CTPOCHUS
BEIIECTBA, O PUINYECKON CYIIHOCTH SIBICHUN MPUPOJIBI (MEXaHHUECKHUX,
TEIUIOBBIX, DIIEKTPOMATHUTHBIX M KBAHTOBBIX);

YMCHUC pa3jinvyaTh ABJICHUS IO OITMCAHHIO UX XapPaKTCPHBIX CBOICTB M HA OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘{CCKOC SIBJICHUC,

YMEHHE Paclo3HaBaTh MPOSBICHUE N3YYECHHBIX (DU3UICCKUX SBICHHI B
OKpY’KalollleM MUPE, BBIJIENSAA X CYHIECTBEHHbIE CBOMCTBA (PU3HAKK)

BJ'Ia,Z[eHI/IC OCHOBaMHM IOHSATHHHOTO arrapara 1 CMHMBOJIMYCECKOI'O A3bIKa (I)I/ISI/IKI/I
1 UCIIOJIb30BAaHUEC UX IJIA PCIICHHUA y‘Ie6HLIX 3aaa4,

YMCHHC XapaKTCPpHU30BaATb CBOMCTBA TECII, (I)I/I3I/I‘-ICCKI/IC SIBJICHUS U ITPOLECCHI,
HCIIOJIb3YA (I)YHI[&MCHTEUIBHBIC N OMIIMPUYICCKHUEC 3aKOHBI




YMeHue OnuChIBaTh U3yUYEHHBIE CBOMCTBA Te U (PU3UUECKUE SABIICHUS,
UCTONB3Ys (PU3NUECKUE BEITMIUHEI

Biianenne ocHOBaMH METOIOB HAYYHOT'O [TO3HAHUSI C YYETOM COOJIFOICHHSI
MpaBWI OE30MaCHOTO TPyAa:

HaOr0/IcHUEe (PU3NYECKUX SIBJICHUI: yMEHHE CAMOCTOSTEIBHO COOUPATH
IKCTIIEPUMEHTAIBHYIO YCTAHOBKY M3 JAHHOTO Habopa 000pyI0BaHus 110
WHCTPYKIIUHU, OMTUCHIBATh XO/] OIbITA M 3aITUCHIBATH €T0 PE3YJIbTATHI,
(hopMyIIMpPOBATH BHIBOJIBI;

IIPOBE/ICHUE MIPSIMBIX M KOCBEHHBIX U3MEPEHUH (PU3NYECKUX BEJIMUUH: YMEHHE
IUIAaHUPOBATh U3MEPEHUS, CAMOCTOSITEILHO COOUPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY I10 MHCTPYKIIMH, BBIYUCIISATh 3HAYCHUE BEJINYMHBI U aHAJTU3UPOBATh
IIOJIyYEHHBIE PE3YyJIbTaThl C Y4ETOM 3aIaHHON ITOIPEIIHOCTH PE3yIbTaTOB
U3MEpEHU;

MIPOBEICHUE HECIOKHBIX HKCIIEPUMEHTAIbHBIX UCCIIEIOBAHHI; CAMOCTOSTEILHO
coOupaTh FIKCIEPUMEHTATIBHYIO YCTAHOBKY U IIPOBOAUTH UCCIIEIOBAHHE 110
WHCTPYKLUU, TPEJCTABIATD MOJYyYEHHBIE 3aBUCUMOCTH (PU3UYECKUX BETMYHH B
BH/JIE TaOIHI] U TPa()UKOB, YUUTHIBATH MTOTPEIITHOCTH, JIEIATh BEIBOJIBI 110
pe3yJsibTaTaM HCCIe0BaHUS

IToHnMaHMe XapaKTepHBIX CBOMUCTB (PU3NYECKUX MOJIeel (MaTepualibHas TOUKa,
a0COJIIOTHO TBEPJOE TEJIO, MOAEIN CTPOSHHUSI Fa30B, )KUJKOCTEN U TBEP/BIX TEl,
IUTAaHETapHasi MOJIE b aTOMa, HYKJIOHHAsl MOJIEJIb @aTOMHOTO SI7Ipa) U yMEHHE
MPUMEHSTh UX JIJI51 OOBSICHEHUSI (PU3NUECKUX IPOLIECCOB

YMeHue o0bsICHATh (PU3UUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa, B YACTHOCTH,
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHUE C OTIOPOH Ha
M3Y4YEeHHbIE CBOMCTBA (PM3MUYECKUX SIBICHUH, GU3NUECKUE 3aKOHBI,
3aKOHOMEPHOCTH M MOJEIU

YMeHue pemiats pacueTHble 331a4M (Ha 6a3e 2 - 3 ypaBHEHUIl), UCTIONIB3Ys
3aKOHBI U POPMYJIbI, CBSA3BIBAIOLINE (PU3NYECKUE BEIMYNHBI, B YaCTHOCTH,
3aMMCchIBaTh KPaTKOE yCIOBHE 3a/1a4H, BBISBIISATH HEJOCTAIONINE JaHHbIE,
BBIOMpATH 3aKOHBI U (POPMYIIbI, HEOOXOIMMBIE IS €€ PellIeHNs, UCTI0Ib30BaTh
CIPaBOYHbIE IaHHBIE, TPOBOJAUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTH
MOJTyYEHHOT0 3HaYeHMS (PU3NYECKON BETMUHUHBL, YMEHUE ONPEACTIATD
pa3MepHOCTh (PU3UUECKON BETMUUHBI, TOJIYYCHHOH MPH pEIIeHUH 3a]jauu




YMeHue XapakTepu30BaTh IPUHIUIIBI IEHCTBYUS TEXHUYECKUX YCTPOMCTB, B TOM
qrcie OBITOBBIX IPHUOOPOB, M IPOMBIIIICHHBIX TEXHOJIOTHYECKHX IPOLIECCOB 110
UX ONMMCAHUIO, UCIOJb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUN U
Heo0XoAuMBble (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHue UCTIOb30BaTh 3HAHMS O PU3NICCKUX SIBIICHUSX B IOBCEAHEBHON KU3HU
JUTsl o0ecriedeHus1 0€30IacCHOCTH MPU 00pallieHuH ¢ OBITOBBIMHU IPHOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS M COOJIOICHUS] HOPM
HKOJIOTUYECKOTO MOBEJICHHSI B OKPYKAIOIIEH Cpe/ie; MOHUMaHHEe HEOOXOTUMOCTH
MPUMEHEHHS JOCTHKEHUH (DU3UKH U TEXHOJIOTUH JIJIsl pAallHOHAIEHOTO
MIPUPOIOTIONIE30BAHUS

11

OmnbIT IOMCKa, IPeoOpa3oBaHUs U IPEICTABICHUS HHPOPMAITUU (PHU3UIECKOTO
CoJIepKaHus C UCMOJIb30BAaHUEM MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI;

YMEHHE OLICHUBATH JIOCTOBEPHOCTD MOJTy4EeHHOU HH(POPMAITUU Ha OCHOBE
HMMEIOIINXCS 3HAHUM U JOMOJHUTEIbHBIX HCTOYHUKOB;

YMEHHE UCIOJIb30BaTh MIPH BHITIOJHEHUH YU€OHBIX 3aJaHII Hay4YHO-
MOMYJISIPHYIO TUTEPATYPY (HU3MUECKOTO COJepKaHUs, CIIPABOYHBIE MaTEpPHAIIBI,
pecypcesbl cetu UHTEpHET;

BJIaJleHHe 0a30BBIMM HAaBbIKaMU IIpeoOpa30BaHus MH(OPMAIMK U3 OJTHON
3HAKOBOM CHCTEMBI B IPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U
YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMALINK U3 HECKOJIBKUX HCTOUHUKOB

[lepeuens ameMeHTOB coaepkanus, mposepsiembix Ha OI'D no ¢puzuke

Kon

HpOBepHeMHﬁ QJICMCHT COACPIKAHUA

MEXAHWYECKUE ABJIEHUA

11

MexaHn4eckoe JBHKEHHE. MaTepI/IaHLHaH touka. Cucrema orcuera. OTHOCUTEIHLHOCTh
JBUMXKCHUA

1.2

PaBHOMepHOE 1 HepaBHOMepHOe ABMKeHHE. CpenHsst ckopocTs. Dopmyna ams
BBIYHCIICHHS] CPETHEN CKOPOCTH:




13

PaBHOMepHOE npsiMOSIMHEWHOE IBMKEHUE. 3aBUCUMOCTb KOOPJIMHATHI TeJla OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIUHEUHOTO JBHUKEHUS:

X(t) = x0 + wxt.

['paduky 3aBUCUMOCTH OT BPEMEHH IS IPOCKIIMH CKOPOCTH, TPOCSKIH EPEMEIICHHS,
IIyTH, KOOPAWHATHI IIPU PABHOMEPHOM IIPSIMOJIMHEWHOM JIBUKEHUH

14

3aBUCUMOCTBH KOOPJMHATHI T€JIa OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKECHUS:

xt)=x +v t+a -t
0 0x X ?

CDOpMy.]'IBI JJI TPOCKIUH IIEPEMCIICHU A, IIPOCKIUH CKOPOCTHU U ITPOCKIHNU YCKOPCHU A
IIpU paBHOYCKOPECHHOM HpHMOHHHeﬁHOM JABUOKCHUU:

st)=v -t+a -t
X 0x X ?

Vx (t) = VOx + ax 'tv
ax(t) = const,
V2X2 - VIX2 = 2axsX.

['paduky 3aBUCUMOCTH OT BpeMEHH ISl IPOEKIIUU YCKOPEHHS, TPOESKIIMU CKOPOCTH,
MIPOEKINHU NTEPEMEIICHUS, KOOPAUHATHI IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM
JIBIKEHUHN

15

CBoboanoe nagenue. @opmyIibl, ONHMCHIBAIOIIKE CBOOOHOE MaJJeHHUE Tena 110
BEpPTHUKAIU (ABM>KEHUE TeJla BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTU 3€MJIN).
['paduku 3aBUCUMOCTH OT BPEMEHH ISl POEKIIMH YCKOPEHUS, POEKIIUH CKOPOCTH U
KOOpJMHATHI PU CBOOOAHOM NaIEHUHU Tella 0 BEPTUKAIN




1.6

CKopocCTh paBHOMEPHOTO JBUKEHMSI T€JIA 110 OKPY>KHOCTH. HarpaBieHue ckopocTH.

dopmyna sl BEIYUCICHUS! CKOPOCTH YePE3 PAUYC OKPYKHOCTH U TIEPUO OOpaIICHUS:

2nR

T

\/ —

LenTpocTpemurenbHoe yckopenue. HanpaBieHne HEHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra /7151 BBIYUCICHHS] YCKOPEHUS:

a

=V,
“ R

®opmyia, CBSI3bIBAIOIIAsl IEPUOJ] M YACTOTY OOPALLCHHUS:

V=_
T
1.7 Macca. ITnotHocTs BeniectBa. @opmyiia 11 BBIYUCIICHUS IUIOTHOCTH:
m
pP=—
\Y
1.8 Cuna - BekTopHas (usznueckas BenrunHa. CloxKeHHe CUil
1.9 SIBnenue unepuu. Ilepssiit 3akoH HeroToHa
1.10 Bropoii 3akon HeroToHa:
r
F=m-
a.
CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJIO
111 Bsaumopeiicteue Tein. Tpernii 3akoH HeroToHa:
FZel = _sz
112 TpeHune nokos u TpeHue CKoJIbXeHnus. Popmyria sl BBIYUCIEHUS MOTYJISl CHIIbI TPEHUS




CKOJIbKCHHUA:

F,=u-N

1.13

Hedopmarnus Tena. Yopyrue u Heynpyrue aedopmaiuu. 3aKoH ynpyrou aedopmanuu
(3akoH ['yka):

F=k-Al

1.14

BcemupHroe Tsirorenue. 3aKOH BCEMHPHOTO TSTOTCHHS:
F=g."M
RZ

Cuta TsixecTH. Y CKOpeHHe CBOOOTHOTO TMa/ICHUSI.

q)OpMyJ'Ia JJI BBIYHMCIICHHA CHUIIBI TSXKCCTHU BOJIM3H IMOBCPXHOCTHU 3emin:
F=mg.

JBuxenue rianet Bokpyr Connua. [lepBast kocmudeckast ckopocts. HeBecomocTs u
HEepErpy3Ku

1.15

Nmnynbe Tena - BeKTopHas pu3ndeckasi BETUUMHA.

p=my

HNMnynec cuctemsl Tell.

HN3meHeHune HUMITyJIbCA. I/IMHYJ'IBC CHJIbI

1.16

3aKkoH COXpPAaHCHUS UMITYJIbCA JJIA BaMKHYTOﬁ CHUCTCMBI TCI:

b=mV¥ +mV =const.
11 2 2

PeakTuBHOE ABIKEHHE

1.17

Mexanudeckas pabora. @opMyina 1151 BEIYUCIECHUS PAOOTHI CHIIBI:




A=Fscosao.

Mexanuueckass MOIITHOCTD:

1.18

Kunernueckas n IMOTCHIMAaJIbHAasA SHEPIrus.

(DOpMy.]'Ia JJI BBIYUMCIICHUA KUHETHYCCKOU OHEPTHUHU:

TeopeMa 0 KHHETUYECKON DHEPIUH.

CDOpMy.]'Ia JIJ1s1 BBIYMCIICHHUS TTOTEHIIMAILHOM OHCPI'UH TCJa, IOJAHATOIO HAl 3emieit:

Ep = mgh

1.19

MexaHuueckas OHCPIUA:

E = EK + Ep.

3aKOH COXpaHEHUs MeXaHUYeCKOM sHepruu. Gopmyia JUisl 3aKOHA COXPAHEHUS
MEXaHWYECKON YHEPTUU B OTCYTCTBHE CHJI TPEHUS:

E = const.

HpeBpameHHe MEXaHHYEeCKOH OHCEPIUU IIPU HAJIMYIUHN CUJIbI TPCHUA

1.20

[Ipocteie MexaHU3MEL "30J10TO€E TIPaBUIO" MEXAHUKH.
p p

Peryar. MoMeHT CHIIBL:

M =Fl.

VYcioBue paBHOBECHS pblyara:




M1+M2+..=0.

TToaBMKHBIN U HEITOIBUKHBINA OJIOKH.

— T10JIe3Hast
n=

A
KIIJ] mpocThIX MEXaHH3MOB, sarpaveras

121 JlaBneHue TBEpAOIo Tena.
®opmyna 17 BBIYUCIICHUS JaBICHUS TBEPIOTO Tena:
F
p=__
S
JaBnenue raza. ATMocdepHOe 1aBleHUE.
['unpocraTyeckoe AaBieHUE BHYTPH KUIAKOCTH.
dopmyna il BHIYUCICHUS JaBICHUS BHYTPH KUIKOCTH:
P =pgh+ P,
1.22 3akoHn [lackamns. ['mapaBnuaeckuii mpecc
1.23 3akoH Apxumena. @opmyna i ONpeAEIeHNUs BBITAIKUBAIOLIEN CUIIBI, IEHCTBYIOIIEN
Ha TEeJl0, OTPYKEHHOE B KUIAKOCTh WU ra3:
F =pgV.
ApX.
VYcnosue miiaBanus Tena. [lnaBanue cy0B U BO3AyXOIIaBaHHE
1.24 Mexanudeckue Koiebanus. AMIUTUTY/Ia, IEPUOJI U YacToTa Koiebanuii. Dopmyia,
1
V=_
CBSI3BIBAIOINAS YACTOTY M NMEPHO KOJIEOAHMIA: T
1.25 MareMaTnyecknil 1 IpyXKUHHBIN MasTHUKH. [[peBpalienne sHeprun npu

KoJIe0aTeIbHOM JABMXXCHUN




1.26

3aryxatomue kojeOanus. BeiHyxeHHbIe Konebanus. Pesonanc

1.27

MexaHndecKkre BOJTHBI. HpOI[OJ'IBHBIC H IIOIICPCUYHBIC BOJIHEI. ,HJ'II/IHa BOJIHBI U CKOPOCTb
pacrnpoCTpaHCHUsS BOJIHBI:

A=Vv-T

1.28

3ByK. 'poMKOCTb U BbICOTA 3ByKa. OTpa’keHUE 3ByKOBOW BOJIHBI HAa TPAHUIIE JIBYX CPE.
NHudpa3Byk U ynbTpa3sByk

1.29

[TpakTrueckue paboThl

N3mepenue cpeaHeil IOTHOCTH BEIIECTBA; apXUMEI0BOM CHUIIbI; )KECTKOCTH MPY>KUHBL
Kod(duIIMeHTa TPEHUS CKOIBKEHHSI; paOOThI CUJIBI TPEHUS, CHIIbI YIPYTOCTH; CpeIHEeH
CKOpPOCTH JIBIKEHHS OpycKa Mo HAKJIOHHOHU ITIOCKOCTH; YCKOPEHUs: OpycKa mpu
JBI>KEHUH 110 HAKJIOHHOM ITOCKOCTH; YacTOTHI M Mepuojia KoeOaHuii
MaTeMaTUYeCKOro MasiTHUKA; YaCTOTHI U MEPUO/Ia KOJIeOaHU PYKUHHOTO MasTHUKA,;
MOMEHTA CHJIbI, ICUCTBYIOIIETO Ha PbIYar; padoThl CUJIbI YIPYTOCTH MPHU MOIBEME
rpy3a c MOMOUIBI0 HEMOABUKHOTO OJI0Ka; pabOTHI CUJIBI YIIPYTOCTU MIPH MOIBEME IPy3a
C TIOMOIIIBIO MOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCIMOCTH apXHUMEI0OBOM CHITBI OT 00bEeMa IOTPYKEHHOM 4acTH Tea
Y OT IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT MacChl Tela;
CHUJIBI TPEHUS CKOJIbKEHUS OT CHJIBI HOPMAJILHOTO JIABJICHUS U OT poJia IOBEPXHOCTH;
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENEHH J1ehopMaliy IPY>KUHBL;
YCKOpeHHUs: OpycKa OT yrila HaKJIOHa HalpaBJIsiollel; meproja (4acToThl) KojebaHui
HUTSIHOTO MasiTHUKA OT JUIMHBI HUTH; NIepHo/ia KoJeOaHUi MPYKMHHOTO MasiTHUKA OT
MAaccChl I'py3a 1 JKECTKOCTH NPYKUHBI; HCCIIEI0BAaHUE HE3aBUCUMOCTH NIEPUOAA
KoJIe0aHUI HUTSIHOTO MasiTHUKA OT Macchl Ipys3a.

HpOBepKa YCJIOBUA paBHOBECH: pbluara

1.30

®PusnyecKue SBICHUS B IPUPOJIE: TPUMEPBI JBUKEHNUS C Pa3IUYHBIMU CKOPOCTSIMU B
JKUBOW W HEXXKMBOM MPUPOJIE, ACHUCTBUE CHIIBI TPEHHS B IPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJIMBBI, IBUKEHME MI1aHeT COHEUHOM CUCTEMBI, PEAKTUBHOE JBUKEHHUE KHUBBIX
OpPraHU3MOB, PbIYAry B TEJIE YEIOBEKa, BIUSHIE aTMOC(HEPHOTO JaBJIEHUs Ha )KUBOM
OpraHu3M, IJIaBaHHe PbIO, BOCHPUATHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMHU, 9XO

131

TexHuuecKkre yCTpOMCTBa: CIUAOMETP, JATYUKH MOJOKEHUSI, PACCTOSHUS U YCKOPEHUS,
JTUHAMOMETD, MOIITUITHUKH, PAKEThI, pbIYar, MOIBY>KHBIA U HETTOABMKHBIN OJI0KH,
HAKJIOHHAS TJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IBI,
YCTPOMCTBO BOJOMPOBO/IA, THIPABIMYECKUH TIpecc, MAaHOMETP, GapoMeTp, BBICOTOMED,




MOPIIHEBOW HACOC, APEOMETP, IXOJIOT, UCIIOIH30BAHUE YIbTPa3ByKa B OBITY U TEXHHKE

2 TEIUJIOBBIE SABJIEHU

2.1 OCHOBHBIE TIOJI0KEHUS MOJICKYJISIPHO-KMHETUYECKON TEOPHH CTPOCHHUS BEIIECTBA.
Mopenu TBEpAOTro, XKUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammyeckue
1 amop(dHBIC Tea

2.2 JIBrokeHue yacTuil BemectBa. CBsi3b CKOPOCTH JIBHXKCHHS YaCTHIL C TEMIIEPATYPOA.
bpoyHoBckoe nBrkenue, muddy3us

2.3 CMauuBaHue U KaWJUISIPHbIE SBJICHUS

2.4 TennoBoe paciIMpeHue U CKaTue

2.5 TennoBoe paBHOBECHE

2.6 Buytpennsis sueprus. Pabora u Tersionepeaaya kak crnocoObl U3BMEHEHHS BHYTPECHHEH
SHEPTUU

2.7 Bubl Terutonepeaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyICHUE

2.8 HarpeBanue u oxnaxnaenue ten. KonndecTBo TemnoThl. Y ieiabHas TEIUIOEMKOCTb:
Q=cm(t2 - t1)

2.9 3aKOH COXpaHEHUS YHEPTHH B TEIUIOBBIX Mpoleccax. Y paBHEHHE TEIJIOBOro OaaHca:
QL+Q2+..=0

2.10 Ucnapenue u konneHcanus. I3MeHeHre BHYTPEHHEH YHEPTUH B MIPOIIECCE UCTIAPEHUS U
KOHIeHcannu. Kumenue )KuaKkocTu. Y ienpHas TeroTa mapooOpa3oBaHus:
=2

m
2.11 BraxxnocTs Bo3myxa




2.12

IInaBnenue u kpucraymmsanys. MI3MeHeHne BHYTpEHHEN SJHEPIUH [P IUIABJICHUU U
KPUCTAJIIIM3alUK. Y JeJIbHAs TEIUIOTA IUIABICHUS:

=2

m

2.13

BHYTpCHHHH OHEPIUsA CropaHus TOILIMBA. yz[CJ'IBHafI TEIIOTA CrOpaHus TOIIIKMBA:

2.14

[Tpunumns! padoTsl TemnoBbix asurarenei. KI1/] rernnosoro asurarens

2.15

[TpakTrueckue paboThI

H3mepenne yaeapHOM TEMI0EMKOCTH METAJUIMYECKOTO IWJIMHAPA; KOJIHYECTBA
TETUIOTHI, TOJYYEHHOTO BOAOH KOMHATHON TeMIepaTypbl (UKCHPOBAHHOW MacChl, B
KOTOPYIO OIYILIEH HArPeThId WJINH/P; KOJIMYECTBA TEIJIOTHI, OTIaHHOI'O HArPEThIM
LWIMHIPOM, I10CJIE OIYCKaHUs €r0 B BOAY KOMHATHOM TEMIIEPATYPbl; OTHOCUTENbHON
BJIIQ)KHOCTH BO3/1yXa; YIEJIbHOW TEIUIOTHI IUIABJICHUS JIbJA.

HccenenoBanue U3MEHEHUs TEMITEPATypbl BOJBI IIPU PA3JIMUHBIX YCIOBUSX; SBJICHUS
Ter1000MeHa NP CMENIMBAaHUM XOJIOHOM U ropsiuel BoAbl; Ipolecca UCIIapeHust

2.16

®uznyeckue SIBJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSKEHHUE U KaWIIISIPHBIE SBJICHUS
B IIPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3yuyeHue CollHIa, 3aMep3aHnue BOJJOEMOB,
MoOpcKue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, MHEsl, CHera

2.17

TexHUuyeckue ycTporCcTBa: KallWUIApbl, IPUMEPhl UCIIOJIB30BaHUS KPUCTAILIOB,
KUAKOCTHBIN TEPMOMETP, NATYUK TEMIIEPATYPBbl, TEPMOC, CUCTEMA OTOILIEHUS TOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBast TypOHHa, TBUTATENIb BHYTPEHHETO CTOPaHMS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

SJ'ICKTpI/IBaI_[I/ISI TCII. I[Ba BHUA SJICKTPUYCCKUX 3aps/10B

3.2

B3aumonericTBue 3apskeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAaHCHUA SJICKTPHUICCKOT0 3apsia




3.4

Onekrpuueckoe noje. HanpsbkeHHocTs anekTpudeckoro mostst. [punnun
CYNEPIIO3UINH JIEKTPUUECKHX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu sanexrpuyeckux 3apsaaoB. [leiicTBrE 3JIEKTPUUECKOTO OIS HA JJIEKTPUYECKUE
3apsaael. [IpOBOTHUKH U TUAIIEKTPUKHU

3.6

[TocTostHHBIN 3neKTpUdecKuit TOK. [leficTBUs aneKkTpudyeckoro Toka. Cua Toka.
Hampsixenue.

=9
t

3.7

3.8

3.9

HOCJ’IGI[OB&TGHI)HOG COCANHCHUC ITPOBOAHUKOB!

11=12;,U=U1+U2;R=R1+R2.

Hapannem)Hoe COCAMHCHUEC ITPOBOJHUKOB PaABHOT'O COIIPOTUBJICHUA:

Ul=U2: 1=11+12; 2

CMelaHHbIE COCAUHCHUA IIPOBOAHUKOB

3.10

PaGora u MOIHOCTB SJICKTPUYCCKOT'O TOKA.




A=U-T1-tP=U-"I

3.11

3akoH [xoynsa-Jlenna:

Q=12-R-t

3.12

OmnbIiT Opcrena. MarHuTHOE 10JI€ TPSIMOTO TPOBOJHUKA ¢ TOKOM. JIMHUM MarHuTHOM
WHIYKIIUN

3.13

MarsuTHOe I10JI€ IOCTOSHHOTO MarHuTa. B3aHMOH€ﬁCTBHe IIOCTOAHHBIX MarHuTOB

3.14

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM

3.15

OnbiTel @apanes. SABnenue annekTpomarauTHo uHAyKuuu. [IpaBuino Jlenna

3.16

[TpakTrueckue paboThI

I/I3MepeHHe QJICKTPHUYCCKOI'0O COIMPOTUBIICHUA PE3UCTOPA; MOIIHOCTHU JJICKTPUUICCKOI'O
TOKa, pa6OTbI QJICKTPHUUYCCKOI'0 TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3SHUKAIOLIETO B IIPOBOIHUKE (PE3UCTOPHI,
JIaMII0YKa), OT HAIIPSDKEHUS Ha KOHLAX TPOBOJHHUKA; 3aBUCUMOCTH CONIPOTUBIIEHUS OT
JUITMHBI TIPOBOJIHUKA, TUIOIIAHU €T0 IMONEPEYHOT0 CEYEHMSI U YIE€TIbHOTO
COIIPOTHUBIICHUSI.

HpOBepKa paBujia IJid SJICKTPUICCKOT'0 HAIIPSPKCHUS ITPU TOCIICAOBATCIIbHOM
COCAMHCHUH IMTPOBOAHUKOB; ITpaBUJIa JIsI CUJIBI DJICKTPUYCCKOI'0 TOKA IIPpU
napaujieJibHOM COCAUHCHUHN ITPOBOJHNKOB (pe3I/ICTOpLI n naMnqua)

3.17

duznyecKkue sIBICHUS B IPUPOJIC: IIEKTPUUECKUE SIBICHUS B aTMocdepe,
AIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE MOJI€ 3eMJIH, Ipeiid MOI0COB, POIh
MArdvuTHOTI'O IIOJIS IJIs1 )KU3HU Ha 36MJ’IC, MOJIAPHOC CUAHUC

3.18

TexHuueckue ycTpocTBa: 3JEKTPOCKOI, aMIIEPMETP, BOJITMETP, PEOCTAT, CYETUUK
AJIEKTPUUECKOM IHEPTUH, IIEKTPOOCBETUTEHHBIC TPUOOPHI, HArPeBATEIHHBIC
AIIEKTPOTPUOOPHI (TIPUMEPHI), ITCKTPUICCKHE TTPEAOXPAHUTENH, IJICKTPOMATHHUT,
AJIEKTPOJIBUTaTEIh NOCTOSHHOTO TOKA, FTEHEPATOP MOCTOSIHHOTIO TOKA

3.19

DJIeKTpOMarHuTHbHIE BOJHEI. [1IKana 371IeKTpOMarHuTHBIX BOJIH




3.20

JIyueBas monens cseta. [IpsAMonuHelHOe paclIpOCTpaHEHHE CBETa

3.21 3akoH oTpaxkeHus cBera. [lnockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETa

3.23 Hucnepcus cBeta

3.24 JIunza. Xox nydeit B muH3e. DokycHOE paccTosiHUE JTUH3bI. OnTHYECKas CUJla JIMH3bIL:
D=1/F

3.25 I'ma3 xak ontudeckas cuctema. Onrudyeckue mprudopsI

3.26 [IpakTuueckue paboThbl
M3mepeHue onTHYecKoi CUIIbl COOMpArOIIeH JIMH3bI;, (POKYCHOTO pacCTOSIHUS
cobuparonie JTMH3bI (110 CBOWCTBY PaBEHCTBA pa3MepOB MpeaAMeTa U U300pakeHus,
KOTJ]a IPeMET PacroIoXkKeH B JBOMHOM (OKyce), IOKa3aTels IPeIOMIIEHHUS CTEKIIa.
HccnenoBanue cBoKCTBA N300paKESHHSI, TTOJTYIEHHOTO ¢ TTIOMOIIBIO COOMpArOIIei
JIMH3Bl; U3MEHEHUS (POKYCHOTO PACCTOSHUS JIBYX CIOXKEHHBIX JIMH3; 3aBUCUMOCTH yIiia
IPEJIOMIIEHHUS] CBETOBOIO JIyda OT YIJla MaJeHHs Ha IPaHule "BO3/1yX - CTEKJIO"

3.27 dusnueckue sBiaeHus B npupose: 3arMenus ConHua u JIyHsl, 1iBeTa Tel, ONTHYECKHe
aBJIeHUs B aTMocepe (1BeT Heba, pepakuus, paayra, MUpax)

3.28 TexHUuyeckue ycTpoicTBa: OYKH, IEPUCKOI, (hOTOANIapaT, ONTUYECKUE CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

4.1 PannoaktuBHOCTh. Anb(a-, Oeta-, raMMma-u3mydeHus. Peakuu anbda- u 6era-pacmnana

4.2 OmnsiTel Pesepdopna no paccesnuto anbda-yactuil. [Imanerapnas moaens atoma

4.3 CocraB atomMHOTO siipa. M30Torsr

4.4 [lepron nonypacnazia aTOMHBIX sA€p




4.5

SAnepHble peakuyy. 3aKOHbI COXPAaHEHUS 3apsA10BOT0 U MacCCOBOI'0O YUCE

4.6 dusnueckue sBICHUS B IPUPOJE: €CTECTBEHHBIH PaJUOAaKTUBHBIA (DOH, KOCMUYECKHE
Jy4YH, paAMOAaKTUBHOE U3JIy4CHHE IPUPOAHBIX MUHEPAJIOB, IEHCTBUE PAJIUOAKTUBHBIX
W3JIy4CHUI Ha OPraHU3M 4eJIOBEKa

4.7

TexHu4eckue yCTpoucTBa: CIIEKTPOCKOIL, MHAUBUYAIBHBIN TI03UMETpP, Kamepa
BunbcoHa, snepHas sHEpreTuka




TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosanyecrBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrpoasubie | Ilpakrunuyeckue
n/n NMPorpaMmbI Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI
pecypchbl
Pazjnen 1. ®u3uka u eé poJib B NO3HAHUH OKPY:KAIOLIEro MUpa
bubnnorexa [JOK
11 o - 2
M3HEA - Hayka O npupone https://m.edso0.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
HISHHACCIHE BEMITIHHET https://m.edsoo.ru/7f416194
bubnnorexa [JOK
13 E 5 2 1
CTECTBEHHOHAYYHBIN METOJI TO3HAHUS httos://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHHU BellleCcTBa
but6mmoreka [JOK
2.1 1
Crpoere sewecTsa https://m.edso0.ru/7f416194
29 JIBr>keHre ¥ B3aNMOJICHCTBHE YaCTHI] 5 1 bubnunorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPSTATIINE COUTOMIIA BellecTRa https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Pasnen 3. /IBu:keHHe U B3aMMO/IeliCTBHE Tel
Bbubnunoreka [IOK
31 MexaHurieckoe IBHKeHHe 3 https://m.edso00.ru/7f416194
3.2 Wuepus, macca, INIOTHOCTh 6 1 1 but6mmoreka [JOK



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

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

bubnuorexa [JOK

33 (una. Bt o 12 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBieHus TBEPILIMU 3 bubnnoreka [IOK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.2 HlaBitetine K KoCTH > https://m.edso0.ru/7f416194
bubnnorexa [JOK
43 ATvocheproe naserme 6 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE 7 2 bubnmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MouiHoCTh. JHEprus
bu6mmoteka I[IOK
1 P
> a60Ta 1 MOLHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoteka I[IOK
52 Hpoctsie mexarH3MbI > L https://m.edso0.ru/7f416194
bu6nunoreka [IOK
>3 Mexattiieckas SHepri 4 15 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 10.5



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

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounvecTBO 9acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uudpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Paznea 1. TemioBbie ABJICHUSA
. bubmmoreka [JOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
12 Tennoste mpouecce! 21 1 3 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. JnekTpuvecKue U MArHUTHBIE SIBJIEHUSA
21 DneKkTpruyecKue 3apsaabl. 3apsHKEHHBIE Tella 5 bubmuoreka [JOK
' Y UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IT 21 1 .
OCTOSTHHBIN 3JIEKTPUUYECKHUM TOK 9.5 httos://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2. M 1.
3 ATHITHBIC ABIICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6nunotexa [IOK
24 DIICKTPOMArHHUTHAS HHAYKIA 4 L https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 37
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 10



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC
KosauuecTBO 4acoB DJIEKTPOHHBIE
HaumenoBanme pa3aesioB U TeM nudpoBbIe
Ne n/n P Konrpoasnsie | IlpakTudeckue (icpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
Paznea 1. Mexaunuyeckue siBJICHUSA
11 MexaHU4eCKOe IBHIKEHHE U CITIOCOOBI €ro 10 1 bubnuorexa [JOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 Bsaumone#icrane Ter 20 1 2 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1. 1 2
3 3axonb! coxpaneHi 0 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pasznea 2. Mexannueckne K0JIe0aHUS M BOJTHBI
bu6mmoteka I[IOK
2.1 M 0 7 1 3
CXAHMHCCKHE KOMIEhatvA https://m.edsoo.ru/7f41a4a6
bu6nmorexka [IOK
2.2 M .3 8 1
CXAMMHICCKHC BOMHRL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Pasznen 3. BHeKTPOMaFHHTHOC I10JI€ U JICKTPOMArHUTHBIC BOJITHBI

31 DNEeKTPOMarHuTHOE MOJIE U 5 bu6mmoreka [IOK
DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4. CBeToBBIC sIBJICHUS
41 3aKOHBI pacIIPOCTPAHEHNUs CBETA 6 brbmiorexa LIOK

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



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

but6mmoreka [JOK

4.2 JIMH3BI M ONITUYECKUE TTPHOOPHI 6 1 htts://m.edsoo.ru/7f41aa6
bubnnorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznen 5. KBantoBble ABJIeHUA
bubnnorexa [JOK
51 Hcnyckanue 1 norjoeHe cBeTa arToMoM 4 1 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [JOK
2
> CTpOCHHE ATOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
. A 7
53 JIEPHBIE PEAKIINU https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Paznen 6. [ToBTOpUTE/ILHO-0000AI0IMIT MOYJ/Ib
6.1 IToBTOpeHue 1 06001IeHNE COAECPIKAHUS 9 bubmuorexa [LIOK
' Kypca Gpusuku 3a 7-9 ximace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontposabubie | IlpakTHueckue
n/n Bcero U3y4YeHHsi | oOpa3oBaTesibHbIE
padoTsbI padoTsI
pecypchbl
BBOHBIN HHCTPYKTaX MO OXpaHe
1 Tpyna. dusuka — HayKa 0 IPUPOJIE. 1
SBnenus npupobl
5 [lepBUUHBII HHCTPYKTaX Ha paboyemM 1
Mecte. Pusznueckue SBICHUS
3 duznyeckue BeTHUNHBI U UX 1
U3MEpEHne
JIaGoparopnas pabota "Onpenenenue
4 LICHBI JICTICHUS IIIKAJTbI 1 1
U3MEPHUTENBHOTO Mpudopa"
MeTo/1bl Hay4YHOTO MO3HAHHUS.
5 Onucanue GU3NYECKUX SIBICHUM C 1 bubmmorexa [IOK
N https://m.edsoo.ru/ff09f72a
MTOMOLIBIO MOJIeNE
5 JlaGopatopHnas pabora "M3mepenue 1 1
00BEMa KHUIKOCTHU U TBEPAOTO Tena'.
Crtpoenue BemecTBa. ONBITHI,
7 ,Z[OII()aBLIBaIOH_II/Ie IUCKPETHOE 1 Bubmorexa IIOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILLIECTBA
JlabGopaTtopHas pabora "OreHka
8 JTuaMeTpa aToMa METOIOM PSIIOB (C 1 1
ucrnoiib30BaHueM ¢ororpaduii)".



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bu6mmoteka [IOK

9 BIDKEHHE YaCTHI] BEIIECTBA
A Hsett https://m.edsoo.ru/ff0a013e
10 ArperaTHble COCTOSIHMSI BELIIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHHI
1 BoJibI. O000IIIEHHE 110 pa3eTy bubnnoreka [IOK
«IlepBoHauanbHbBIC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEILIECTBAY
MexaHnndeckoe IBIKEHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa LHOK
P P p https://m.edsoo.ru/ff0a05c6
JBIDKEHUE
bubnuorexa [JOK
13 Ckopoctb. EnuHHUIEI cKOpOCTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMEHHU IBUKEHUS bubmorexa LHOK
T P a https://m.edsoo.ru/ff0a0ae4
bu6nmmoreka [IOK
15 HNueprus.
pit https://m.edsoo.ru/ff0a0c10
16 Macca - Mepa HHEpTHOCTH Tell.
17 IInotHOCTH BemecTBa. Pacuer macchl bu6mmotexka I[IOK
1 00BbeMa TeJla IO €ro MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 Jlaboparopnas paborta «OnpeneneHue
IUIOTHOCTH TBEPAOTO TENa»
19 PacueT maccel 1 00bEMA TeNA 10 €0
IUIOTHOCTH.
KonTponbHas padota o teme
20 "MexaHn4YeCcKOe IBIKEHHE bubnnorexa [IOK
| ' https://m.edsoo.ru/ff0al23c
[InoTHOCTE BeliecTBa
1 AHanu3 KOHTpoIbHOM paboThl. Cuna

KaK XapaKTepUCTUKA B3AUMOJICHCTBHS



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

ten. Cuna ynpyroctu. 3akoH ['yka

Jlaboparopnas pabora «/3yuenue
3aBHCHUMOCTH PaCTSHKCHHUSI

22
(medopmanun) NpyKHUHBI OT
MIPUIIOKEHHON CHUITBD»Y
23 SBnenue Tarorenus. Cuna TSHKECTH
CBs13b MEX]1y CUIION TSKECTH U
24 maccon Tena. Bec tena. Pemenue bubmmorexa [IOK
e ' \ https://m.edsoo.ru/ff0a1778
3a1a4 1o teme "Cuiia TsHKeCcTH
Cuna TsKecTH Ha JPYTUX IUIaHeTax. bu6mmoteka [LIOK
25
®u3nyecKue XapaKTEPUCTUKY IIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [JOK
26 N3zmepenwne cun. JJuHamome
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoteka I[IOK
27 Bec Tena. HeBecomocTn
https://m.edsoo.ru/ff0al778
CrokeHHe JBYX CHJI, HalpaBJICHHBIX
28 10 OJTHO¥ HIl 5114)(0171 ’ bubmorexa HOK
AHon TP ' https:/m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
29 KonrtponbHas pabora 3a 1 momyroaue
AHanu3 KOHTpOJIbHOH padoTsl. Cuna
30 TpeHus U e€ BUABL TpeHue B mpupoie bubmoreia HOK
P ARL- 2P pHpoA https://m.edsoo.ru/ff0alb9c
1 TEXHHUKE
JlaGopatopHnas pabota «3yuenue
3aBUCHMOCTH CHUTBI TPSHHS
31 CKOJILKEHUS OT CHJIBLI JABJIECHUSI U bubmmorexa [OK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAFOIIHXCS
MIOBEPXHOCTEW»
32 [ToBTOpHBIN MHCTPYKTaX HA paboueM bubnmoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Mecte. Perenue 3aga4 mo reMam:
«Bec tenay, «['padpuueckoe
n300paxkeHue crny, «CHITbI,
«PaBHOJIEUCTBYIOIIAS CUIT»

https://m.edsoo.ru/ff0alde0

33 Hasnenue. CiocoObl yMEHbIICHUS U bubmmoreka [IOK
YBEIIMYCHUS JABICHUSA https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTD

34 JABJICHUS Ta3a OT 00bEMa bubmorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua ngaBiieHUs] TBEPIALIMU
pedl A PA bubnnorexa [JOK
35 TeJNaMH, JKUJKOCTSIMH U ra3aMHu.
https://m.edsoo.ru/ff0a25b0
3akoHn [lackans

36 JlaBiieHWE B AKUJIKOCTH U Ta3e, bubnnoreka [IOK
BBI3BAaHHOE JeiICTBHEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718

bu6nmoteka [IOK

37
Coodmaromecs cocy e https://m.edsoo.ru/ff0a2970

38 I'uapaBIMyecKuii mpece brbsmorexa HOK

P p https://m.edsoo.ru/ff0a3136

39 Manomerpsl. [IopmHeBoit
JKUJIKOCTHBIA HAcOC

40 ATtMmocdepa 3emin 1 IPUUUHBI €€ bu6muotexa [LIOK
CYILLECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a

41 Bec Bo3nyxa. ATMmocdepHoe bubmuotexa [IOK
JTaBIICHUE https://m.edsoo.ru/ff0a2b5a

42 N3mepenne atmochepHOTro JaBiIeHUS. bubmuotexa [IOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8

43 Pemrenne 3anau mo reme «/laBienue B bubnmoreka [JOK

JKUIKOCTH U ra3e. 3akoH Ilackansay

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2826

3aBUCUMOCTBH aTMOC(EPHOTrO

bu6mmoteka [IOK

44 JABJICHUS OT BBICOTHI HAJl YPOBHEM httos://m.edsoo.ru/ff0a2fcA
Mopst
45 Bbapomerp-anepoun. AtmocdepHoe bubmmoreka [IOK
JIABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ama4 o teme "
ATmocdepHoe naBienue”
efCTBHE KHUIKOCTH U raza Ha
47 fOpr)KeHHOGIIB HUX TEJO. Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuna
Jlaboparopnas paborta «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIBI, bubnuoreka [JOK
JEHCTBYIOLIEH Ha TEJO0, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)
bu6mmoteka I[IOK
49 Hnasanue Ten https://m.edsoo.ru/ff0a3a96
bu6mmoteka [IOK
50 Bosnyxonnasare. https://m.edsoo.ru/ff0a3514
51 JlabopaTopHas paboTta
"KoncTpyupoBanue apeomerpa "'
Pemenne 3agad mo remaM: «IlnaBanne
59 cynoB. BoznyxormnaBanue, bubnmnoreka [IOK
«/laBneHue TBEpAbIX TEN, JKUIKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
Kontponbnas paborta o reme
53 «/laBieHue TBEpABIX TEN, KUIKOCTEH
Y Ta30B»
o4 AHanu3 KOHTPOJILHOM pabOTBL. bubnuorexa IIOK



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654

Mexanuueckasi pabota

https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

55 MomsocTs. EAMHAIE! MOEHOCTH https://m.edsoo.ru/ff0a3f82

56 [Ipocteie MexaHu3MBbl. Poiuar.
PaBHOBecue cui Ha peiuare

57 Prryaru B TexHuKe, OBITY ¥ IPUPO/IE. bubmmorexa HOK

https://m.edsoo.ru/ff0a478e

Jlaboparopnas pabota

58 "HccnenoBaHue yCIOBHA paBHOBECHS 1
pbiyara".
Pemenue 3anay o reme «YcioBus bubmmoreka [JOK

59
PABHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
KoaddurmeHT none3Horo AecTBHsI

60 MexaHusMa. JlabopaTtopHas pabota 05
«H3mepenne KIIJI HaknoHHOM
IJIOCKOCTH

61 Pemenne 3amau no reme "Padora, bu6nmmoreka [IOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
MexaHuueckast SHEprusi.

62 Kunernueckas v moTeHIuaIbLHas bubnmorexa [JOK

https://m.edsoo.ru/ff0a4252

SHEprus

63 3aKOH COXPaHEHUSI MEXaHUYECKOI bubmuoteka [IOK
SHEPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT MO TEME
"OKCIIEpUMEHTAIBHOE ONPEIETICHUE

64 W3MEHEHUSI KHHETUYECKON U 1

IIOTEHIMATIbHON SHEPTUU IIPU
CKaTBIBAHWMHM TeJIA [0 HAKJIOHHOU



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

IUIOCKOCTH"

HToroBast KOHTpoJIbHAs paboTa 3a

65 1
2024-2025 y4eOuslii rox
AnHanu3 KOHTPOJILHOU pabOTHI.
66 Pe3epBHbIi pOK Pa60FT)a C TEKCTaMH 1 bubmorexa LHOK
P " PO " https://m.edsoo.ru/ff0adee6
o TeMe "MeXxaHH4eCcKoe JIBUKCHUE
Pesepubiit ypok. Pabota ¢ Tekcramu
67 1o Teme "JlaBlieHue TBEPABIX TEI 1 bubmorexa LHOK
. Y PA ’ https://m.edsoo.ru/ff0a4ffe
KUJKOCTEH U Ta30B
PesepBHEIit ypok. Pabora ¢ TekcTamu
68 o Teme "Pabora. MomHOCTb. 1
Oueprus"
OBILIEE KOJIMYECTBO YACOB I1O 68 105

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4vecTBO 9acoB JIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/n Bcero u3y4yeHHs1  oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
BBoHBIN HHCTPYKTaX 10 OXpaHe
Tpyna. OCHOBHBIE NIOJIOKEHUS
1 oye o CTHYECKO 1 bubnnorexa [JOK
MOJIEKYJISIPHO-KUHETHYECKON
yop https://m.edsoo.ru/ff0a5256
TEOPHUH U UX OTBITHBIE
MOATBEPKICHUS
IlepBHUYHBIN MHCTPYKTAX Ha
2 pabouem mecte. Macca u pa3mep 1
aTOMOB M MOJIEKYJI
Mogaenu TBEpAOTO, KUIKOTO U
3 ra3zoo0 a3Hopro CO:}TO?IHI/Iﬁ 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0a540e
BELIECTBA
OO®bscHEeHnEe CBOMCTB TBEPOTO,
KHUKOTO U Ta3000pa3HOTO
4 COCTOSIHHH BEII[eCTBa Ha OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHUHU.
5 Kpucrannuueckue u amoppHbie 1 bubmuorexa [LIOK
Tena https://m.edsoo.ru/ff0a5800
5 CmaurBaHMe M KaWJUIIPHOCTb. 1 bubnmoreka [JOK

IToBepXHOCTHOE HATSKEHUE

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

bu6mmoteka [IOK

! TernnoBoe pacuIHpenHe 1 cxarie https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
8 TEMIIEPaTypPhl CO CKOPOCTHIO
TEILIOBOTO JIBM)KCHHUS YaCTHII
9 Buytpennss sneprus. CriocoOsl bubnuorexa [IOK
M3MEHEHUs BHYTPEHHEN SHEPI U https://m.edsoo.ru/ff0a5c60
10 Bunpl Teronepenaun bubnnorexa [IOK
https://m.edsoo.ru/ff0a6412
1 KonnuecTBo TEmI0THI. Y IenbHas bubnuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
PacueT komyecTBa TEIIOTHI
12 HEO0OXOMMOTO JIsl HarpEBaHMS bubnnorexa [JOK
TeJa WIX BBIIEISAEMOTO UM TIpU https://m.edsoo.ru/ff0a65c0
OXJIAXKICHUH.
YpaBHeH#ue TernoBoro OanaHca.
13 TemmooOMeH U TEII0BOE bubmiorexa LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas paboTta
"UccenoBaHue SBICHHS bu6nunorexka [IOK
14
TEITI000MEHA MPU CMEIIMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit Bojbl"
Pacuer koanM4decTBa TEIIOTHI,
15 HEO0OXOMMOTO ISl HarPEBaHMSI
TeJa U BBIIETSIEMOTO UM MPU
OXJIAXKICHUHT
16 JlaGopaTopHas paboTta bu6mmoreka [IOK

"OnpeneneHue yaeabHON

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

TEIIOEMKOCTH BelecTa"

DHeprus TOIUINBA. Y JIebHas

bubnuorexa [JOK

17
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
IInaBienue U oTBEpJACBAHNE

18 KPHUCTAJINYECKUX IT)en VnenpHasg Bubmrorexa IIOK

P ' https://m.edsoo.ru/ff0a71d2
TEIIOTA IUIABICHUS

19 Pemenue 3agay 1o reme bubnnorexa [JOK
"IInaBnenne" https://m.edsoo.ru/ff0a72fe

20 [TapoobpazoBanue u bubnuoreka LIOK
koHaeHcauus. Mcrapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Teriora
mapooOpa3oBaHus U

21 KOHJIEHCAIIMN. 3aBUCHUMOCTh bubmorexa LHOK

' https://m.edsoo.ru/ff0a786¢c
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro AaBIeHUS
Bnaxxnocts Bo3ayxa.

29 JlaGopatopHnas pabora bubanorexa [IOK
"OnpeneneHne OTHOCUTETbHOMN https://m.edsoo.ru/ff0a7628
BJIAKHOCTH BO3/1yXa"

23 Pemenwne 3ana4d Ha onpeieneHme
BJIQYKHOCTH BO3JTyXa
[TpuHIHITB pabOTHI TEIITIOBBIX

24 nsurateneii . [TapoBas TypOuHa.

JIBurarensr BHYTPEHHETO
CrOpaHUs
KIIJI TennoBoro aBurarens.
bub6nunoreka [IOK
25 TennoBbie ABUTaTEN U 3aI[ATa

OKpY>Karolle cpebl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHUs U
MIpeBpaLICHHS YHEPTHH B
TEIUIOBBIX IMpolLieccax

27

Permrenue 3agad mo reme
"Temnosele saBieHus. MIsmMeHenue
arperaTHbIX COCTOSHHUI
BemiecTna"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

Onexrpusanus Teiu. [[Ba pona
AIEKTPUUECKUX 3aPSI0B

bubnnorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Konrponsnas padora 3a 1
HOJIYTO/He

30

AHanM3 KOHTPOJIBHOW PabOTHI.
BiaumopeiicTBue 3apsKeHHbBIX
ten. 3akoH Kynona

bubnuoreka [JOK
https://m.edsoo.ru/ff0a87e4

31

DNEKTpUUYECKOE MOJIE.
HanpsikeHHOCTD 37IEKTPUUECKOTO
nosist. [IpuHnun cynepnosunmu
BJIEKTPUYECKUX MOJIEH

bu6mmoreka I1IOK
https://m.edsoo.ru/ff0a8ala

32

[ToBTOpPHBIN HHCTPYKTaX Ha
pabouyem mecte. Hocutenu
ANIEKTPUUYECKUX 3apsI0B.
OnemeHTapHbli 3apsaa. CTpoeHue
aToma

33

[TpOBOTHUKY U TUAITEKTPHKH.
3aKOH COXpaHEHUS
JIEKTPUUYECKOTO 3apsiia

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

34

Pemenne 3anau Ha npuMeHEHUE
CBOMCTB DJIEKTPUYECKHX 3aps10B

bubmuorexa [IOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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DJIEKTPUUYECKUHN TOK, YCIIOBUSI

bu6mmoteka [IOK

35 e e A
1O CYHIECTROBAHITA. XICTORHIIH https://m.edsoo.ru/ff0a95a4
AIEKTPUICCKOTO TOKA
36 JlelicTBUS DIEKTPUYECKOTO TOKA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
37 DNEeKTPUUYECKUHA TOK B METAIIJIAX, bubmmoreka [IOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
38 DnekTpruyecKkas Ienb U e€
COCTaBHBIC YaCTH
bubnnorexa [JOK
39 C .
A Toxa https://m.edsoo.ru/ff0a8bd6
JlaGoparopnas pabota
40 "N3mepeHue u peryaupoBaHue 1
CHJIBI TOKA"
DNEeKTpUYECKOE HAMIPSIKEHUE.
BoasT™metp. JIaboparoprast bubmuoreka [JOK
41 " 0.5
pabora "M3mepenue u https://m.edsoo.ru/ff0a9e14
PETYJIMPOBAHNE HANIPSKECHUS "
42 Pemenne 3amay mo reme "Cuita
tToka. Hanpsxenne"
ConpoTHBIEHHE TPOBOHUKA.
43 YIleJI':LHOC com OTII;BJlefH/Ie bubnmorexa LIOK
p https://m.edsoo.ru/ff0aa738
BeIlleCTBA
44 Pacuer conporuBienus bu6mmoreka [IOK
MIPOBOJIHHUKOB https://m.edsoo.ru/ff0aa738
3aBUCHMOCTD CHJIBI TOKA OT
but6mmoreka [JOK
45 HanpspkeHus. 3akon Oma ayis

ydacTKa Henun

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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JlaGopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3

bubnnorexa [JOK

46
pEe3UCTOP, OT CONMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HANPSHKCHHS Ha
pe3ucrope"
[TocnenoBarenbHOE U
47 napayuiebHOE COSAMHEHUS
MIPOBOTHUKOB
JlaGopaTopHas pabora
"[IpoBepka npaBuiia CIOKEHUS
48 HANpPsHKCHUN IIPH bubmorexa HOK
P P https://m.edsoo.ru/ff0aaa58
MOCIICI0BATEIHHOM COSTMHCHUN
JIBYX PE3UCTOPOB"
JlaGopatopHnas pabora
49 "IIpoBepka npaBuia s CUIIbI bubanorexa [IOK
TOKA IpY NapaJlJIEIbHOM https://m.edsoo.ru/ff0aadle
COEJUHEHUH PE3UCTOPOB"
Pemenue 3aa4 Ha mpUMeHeHHE
50 3akona Oma a7st pa3InyHOrO bubmorexa HOK
P https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
PaGota u momtHOCTH
51 AIEKTPUIECKOTO TOKA. 3aKOH bubmorexa HOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenua
JlabopaTopHas pabota
59 "Onpenenenue padboThl U bubmuotexa [LIOK
MOIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOoKa"
53 DneKTpUYECKHE 1ETH U but6mmoreka [JOK



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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MOTPEOUTENH IEKTPUUECKOM
sHepru B ObiTy. KopoTkoe
3aMbIKaHHe

https://m.edsoo.ru/ff0ab660

[ToaroToBka K KOHTPOJIBLHOM
pabote o Teme "DIEKTPUICCKHE

54 3apsiabl. 3apsHKEHHBIE TEla U UX bubmorexa LHOK
PAIBL Up N https://m.edsoo.ru/ff0abd2c
B3auMoecTBus. [locTOSTHHBIIM
BJIEKTPUYECKUM TOK"
KouTponbnas pabora o teme
"DJIeKTpUUECKHE 3aPSIb.
95 3apspKEHHBIC TeJa U UX bubmorexa LIOK
p . . https://m.edsoo.ru/ff0abea8
B3aumoeiicTBus. [locTossHHBIN
AJIEKTPUYECKUM TOK"
AHanu3 KOHTPOJIbHON PaboTHI.
56 [TocTostHHBIE MAaTHUTHI, UX
B3aMMO/ICHCTBUE
57 Ypok-uccnenosanue "N3yuenue 1 bubmuoreka [JOK
TOJIEH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€ nojie. MarautHoe
bu6mmoreka I1IOK
58 11oJ1e 3eMJIM ¥ €T0 3HAUYEHUE I
https://m.edsoo.ru/ff0acOba
KU3HU Ha 3emMJie
OmnsIT Opcrena. MarHuTHoe mosie
59 JJEKTPUYECKOTO TOKA bu6mmoreka [IOK
MarsuTHoO€ 10J1€e KaTyIIKU ¢ https://m.edsoo.ru/ff0acld2
TOKOM
[IpuMeHeHne IeKTPOMarHuTOB B
60 TexHuke. JJaboparopHas padora 05 bubmuoteka [LIOK

"N3y4yenue neicTBus
MarHUTHOTO TIOJIS HA IPOBOTHHUK

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
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¢ TokoM"

61

DNEKTPOABUTATEIb IIOCTOSIHHOTO
ToKa. Mcnonp30BaHue
3JIEKTPOJIBUTATENEH B
TEXHUYECKHUX YCTPONUCTBAX U Ha
TpaHCIOpTE.

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ac86c¢c

62

OmnbrTel @apajnes. 3aKoH
3J'I€KTpOMaI“HI/ITHOI71 HHAYKIHUU.
[IpaBuio Jlenna

63

Onexrporereparop. CriocoObt
ITOJTYYEHUS DIEKTPUIECKON
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUH

64

O6006maromuil ypok 1o Teme
"DJIeKTpUUECKUE U MATHUTHBIE
sIBJICHUS"

65

WTorosas koHTposbHas paboTa
3a 2024-2025 y4yeOHblii roa

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ach14

66

AHanu3 KOHTPOJIBHON PaboTHI.
PezepaHblit ypok. Pabora ¢
TekcTaMH 110 TeMe "'TemnoBeie
sBIeHnA"

bu6munorexa [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHylit ypok. Pabora ¢

TexcTtaMu 1o Teme "TloCcTOIHHBIN

AJEKTpUYECKUI TOK"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PezepBHblit ypok. Pabora c
TEKCTaMHU 10 TeMe "MarauTHeIe
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

sIBJICHUSA"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

10




IHOYPOYHOE IINTAHUPOBAHHUE

9 KUIACC
KounvecTBO 9acoB JIeKTPOHHbIE
Ne Jlara uudpoBbIe
Tema ypoka Kourpoabubie | IlpakTnyeckue p
n/n Bcero U3y4eHusi ~ oOpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl

BBOAHBIN UHCTPYKTaX 10 OXpaHe

1 Tpyna. MexaHnueckoe JBUKEHUE. 1
MarepuanbHas TOUYKa
[TepBUYHBII HHCTPYKTaX Ha pabouem

5 Mecte. CrucTemMa oTcueTa. 1 bubmnoreka LIOK
OTHOCUTETHHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0ad474
JIBU>KECHUS

3 PaBHOMEpHOE IPAMOIMHENHOE 1 bubnnorexa [IOK
JIBIOKEHUE. https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsAMOIMHENHOE

4 nBuxkeHue. CpeliHss U MTHOBEHHAast 1
CKOPOCTh

5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubnnorexa [HOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOIMHEHNHOTO

6 PaBHOYCKOPEHHOTO JBUKEHUSI. 1
I'padux ckopoctu
JIaGopartopnas padora "OnpenenaeHue

7 CKO peHI/UII) Ten: npu ’ 1 1 bubmorexa [OK
yexop P https://m.edsoo.ru/ff0adbl18
PaBHOYCKOPEHHOM JIBUYKEHHH 11O



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

HaKJIOHHOH II0CKOCTH"

CBoOoauoe mageune teir. OTbITh

8
lanmnes
PaBHOMEpHOE ABMXKEHUE IO
9 okpyxHoctu. [lepuon u yactora bubmmoreka LIOK
oOpaiueHus. JIuneitHas u yrioBas https://m.edsoo.ru/ff0ae176
CKOpOCTH
10 LenTpocTpeMUTeIbHOE YCKOPEHUE
1 I1epBbriii 3akoH HetoToHa. Bektop bubmuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. bubnuoreka LIOK
12 .
PaBHnogxelicTByromas cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHa. bu6nuoreka LIOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Peienue 3aa4 Ha IpUMEHEHHE bubnnorexa [IOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6nmmoreka [JOK
15 Cua ynpyrocti. 3akon [yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3anau no teme «Cuita
YIIPYTOCTH
17 JlaGopatopHas pabota «Omnpenenenue bubnnorexa [HOK
JKECTKOCTHU MIPYKUHBI» https://m.edsoo.ru/ffO0aee28
bu6mmorexa [IOK
1
8 Crna Tperia https://m.edsoo.ru/ff0af738
19 Pemenue 3ama4q mo teme «Cuna bu6mmorexa [IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabora "Onpenenenue bubmuoteka [IOK
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Koa(duImenTa TpeHus CKOIbKeHU"

https://m.edsoo.ru/ff0af8be

Pentenue 3amau no teme "3aKOHBI

bu6mmoreka [IOK
21 Hrrotona. Cuna octu. Cuina
" YHPYE https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuia TSDKECTH M 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE 013060p HOTO brbmorexa LIOK
$ Y CKOP A https://m.edso0.ru/ff0af044
MaJCHUS
23 Pemenue 3ama4 o teme "3akoH
BCEMUPHOTI'O TSATOTCHUS".
Pemenue 3amau no teme "Cuia
24 TSDKECTH U 32K0H BCEMHUPHOTO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocmMuueckasi CKOPOCTb. bubnuoreka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUabHON TOYKH.
%6 AbcomoTHo TBEpAOE Teno. PaBHOBecue bubnnorexa [IOK
TBEPJOTO TEJIA C 3AKPETUIEHHOW OCBIO https://m.edsoo.ru/ffOafe36
BpaIICHHS
27 MowmenT cuinsbl. LleHTp TsxecTn
28 Pemenue 3amau mo teme "MomeHT bu6mmorexa [IOK
cuisl. LlenTp TsxecTn" https://m.edsoo.ru/ffob02b4
[ToaroToBKa K KOHTPOIBHOM padboTe Mo
29 Telvile "MCXELHI/I‘ICCI?(:G BI/I)I(GII){I/IG bubmmorexa LIOK
. "H ) https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
Kontponbnas pabota 1o reme
| P P bubmuorexa [JOK
30 MexaHU4YeCcKOe ABUKEHUE.

B3aumonaetictBue Tem"

https://m.edsoo.ru/ff0b06ec
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AHaIM3 KOHTPOJIBHON paboTHI.
Nmnynbe Tena. Umnynbsc cuibl. 3aKoH

Bu6nmuoreka [IOK

31
COXPaHEHHUs UMITYyJIbCa. YIIPYroe u https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMo/ieiicTBre
Pewmenue 3aga4 no teme "3akoH bubmmoreka LIOK
32 "
COXPAHEHHUS UMITYJIbCA https://m.edsoo.ru/ff0b096c
33 PeakTuBHOE IBIKCHHE.
bubmuorexa [JOK
34 Mexannueckas paboTa U MOIITHOCTb httos://m.edsoo.ru/Ff0b0ag4
PaboTa cuitbl TSKECTH, CHITBI bu6mmoteka [IOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlabopaTtopHas padota «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBM>KEHUH TeJIa 10
TOPH30HTAILHON TOBEPXHOCTH
37 CBs13b 3HEprUu U paboTHI.
[ToTeHnuanbHas SHEPTUS
Kunernueckas sueprus. Teopema o bubnuoreka LIOK
38 .
KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPAaHEHHUsI YHEPTUH B
MEXaHHKE
40 JlaGopatopHas pabota «/3yuenue bubnnorexa [HOK
3aKOHA COXPaHEHUS YHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebarenpHOE ABMIKEHHE U €TO bu6mmorexa [IOK
XapaKTePUCTUKN https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaeOaHusl. Bbubnmuoreka [JOK

Brinyxnennslie konebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0
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43

MaremaTuyecKuil U py>KUHHBIN
masiTHUKU. [IpeBpalenue sHepruu npu
MEXaHUYECKUX KOJIECOAHUAX

44

VYpoxk-uccienopanue «3aBUCUMOCTb
nepuojaa KojaebaHui OT KECTKOCTH
MIPY>KUHBI U MacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

KonTponbnas pabora 3a 1 nomyroaue.

46

AHaM3 KOHTPOJIBHON pabOTHI.
JlabopaTtopHas padota «OnpeneneHue
4acTOThI U NIEpUOAa KoJeOaHuu
NPYKUHHOTO MasiTHUKa»

bubmnoreka LIOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas padora «I[IpoBepka
HE3aBUCHMOCTH IEPHO/1a KOIeOaHui
rpy3a, MOBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbl. CBOIiCTBa
MeXaHU4eCKHUX BOJH. [IponosibHbIE
MOTIEPEYHBIE BOJTHBI

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

[ToBTOpHBII HHCTPYKTAXK Ha pabodyeM
Mmecte. JlinHa BosiHbl. CKOpOCTh
pacIpoCTpaHEHUs BOJIH.

50

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

51

I'pomKoOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

52

Otpakenue 3ByKa. IXo.



https://m.edsoo.ru/ff0b197a
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Penrenue 3amau no teMe

Bu6muoreka [JOK

53
«MexaHnueckue KojaeOaHusI U BOJIHBLY. https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboOTe IO
54 TeMe "3aKOHBI COXPAHEHUS bubmorexa TIOK
P ' . https://m.edsoo.ru/ff0b25f0
Mexannueckue KojieOaHnus U BOJHBI
KonTtponsHast pabora o Teme
55 "3akoHbI coxpaHeHUs. MexaHuueckue
Koie0anus 1 BOIHB!"
AHanu3 KOHTPOIBLHOUI pabOTHI.
56 DIIeKT OMaI‘}?I/ITHOC H(f)ne bubmorexa [IOK
P ' https://m.edsoo.ru/ffOb2abe
DNEKTPOMArHUTHBIE BOJTHBI
o7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
58 [IIxana dIEKTPOMArHUTHBIX BOJIH bubmorexa LOK
P ’ https://m.edsoo.ru/ff0b2fe6
Pemenue 3a1ay Ha onpeeneHme
59 YacTOTHI U IJTUHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DJIeKTpOMarHuTHas IPUPOJIa CBETA.
60 Cko OlzTB cBeTa Bomfo;ple CBOICTBa bubmorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Pemenue 3agad mo teme
61 "IJIEKTPOMATHUTHOE MOJIE U bubmmorexa [JOK
p \ https://m.edsoo.ru/ff0b2c6c
AIIEKTPOMArHUTHBIC BOJHBI".
Hcrounuku ceta. [IpsimonnHeliHOe
62 ACIIPOCTPAHEHHE CBETA. 3aTMEHUS bubmorexa TIOK
pactpoctp ) https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
63 3aK0H OTpaKEeHUS CBETA. 3epKaa. bubnnorexa HOK

Pemenue 3amay Ha npUMEHEHHE

https://m.edsoo.ru/ff0b38c4
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3aKOHa OTPaXCHH CBETA

[Timockoe 3epkaino. [loctpoenue

64
M300paXeHMS B IJIOCKOM 3epKalie.
[Ipenomnenne cBera. 3aKoH bubnumoreka LIOK
65
MPEJIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[ToHOE BHYTpEHHEE OTPaKEHUE CBETA.
66 Hcronp30BaHue MOJIHOTO BHYTPEHHETO bubmmorexa LOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONTHYCCKUX CBETOBOAX
67 Pemenue 3amay o reme "Otpaxenue
Y npenomiieHue cpeta'.
bubmuorexa [JOK
68 JIna3el. OnTHdecKkas cujia JUH3bI
https://m.edsoo.ru/ff0b3f2c
JlaGopaTopHnas padora "OnpeneneHue
69 ok EHOFE aCETO}IHI/IS[ u orr)[TI/IquKOﬁ bubmmorexa TIOK
Y p . \ https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpAOIIEH JINH3BI
bu6nmmoreka [JOK
70 [TocTpoeHue n300pakeHUH B TMH3AX
P P https://m.edsoo.ru/ff0b444a
71 I'ma3 kak onruueckas cucrema. 3peHue brbmmorexa OK
P https://m.edsoo.ru/ff0b4684
bu6mmorexa [IOK
72 Pemenne 3agau o Teme "JIna3a".
A https://m.edsoo.ru/ff0cOa7e
KonTpomnbHas pabota mo Teme
73 "DIeKTPOMarHUTHBIE BOJIHEI.
I'eomerpuueckas ontuxa'.
AHanIn3 KOHTPOJIbHOM paboTHI.
74 Paznoxxenue 6emoro cBeTa B CHEKTP. bubnmnoreka [IOK

Onreitel Herotona. Cnoxxenue
CHGKTpaJIBHBIX IIBCTOB.

https://m.edsoo.ru/ff0c0f4c
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bu6mmoreka [IOK

75 .
Jlucniepens ceeta https://m.edsoo.ru/ffOc0e2a
76 WnTepdepentus u nudpakims cBera.
77 Omnsitel Pesepdopna u mnanerapHas bubnunoreka [IOK
MOJIEJIL aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
Hcnyckanue v MOTJIONIEHNE CBETa
79 atomoM. KBanTel. JInneliuateie bubmorexa HOK
] ' https://m.edsoo.ru/ff0c144c
CIICKTPBI
JlaGopaTtopnast pabota "HabGmonenue
80 CILIOIIHBIX ¥ TUHEHYATBIX CIICKTPOB bubmmorexa LOK
" P https://m.edso0.ru/ff0c1550
U3ITYICHUS
81 PamnoakTHBHOCTE U €€ BUIBI brbmmorexa [OK
g g https://m.edsoo.ru/ff0c1672
82 Crtpoenue aromHorO sjpa. Hyknonnas bubnmnoreka [JOK
MOZEIIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBPALLICHHUS. bubnnorexa [IOK
H3oTtomsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3aga4 mo teme: Bbu6nmmoreka [JOK
"PannoakTuBHBIE IPEBpAILICHUS " https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
86 PaguoaxkTuBHBIE U3TYyYEHUS B bu6mmoreka [LIOK
NPUPOJIE, MENULINHE, TEXHUKE. https://m.edsoo.ru/ff0c2126
Snepuble peakuuu. 3aKOHBI
AeP peakdl bu6mmoreka [IOK
87 COXPAaHEHUs 3apsAI0BOI0 U MAaCCOBOIO

YHUCCII

https://m.edsoo.ru/ff0c1c58
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DHeprusi CBs3M aTOMHBIX siiep. CBs3b

Bu6muoreka [JOK

88
MacChl U SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3a1ay o reme "Snepueie
peakuuu"
Peakuuu cunrtesa u nenenus saep. bubnnorexa [IOK
90 N
Uctounuku sneprun CosHIa v 3BE3]] https://m.edsoo.ru/ff0c1e88
Snepnas sHepretuka. JlecTBus
91 PaIuoOaKTUBHBIX U3IIYYCHHUI Ha )KUBBIC
OpPTaHHU3MBI
[ToaroToBKa K KOHTPOJILHOM padboTe 1Mo
92 TeMe "DIEeKTPOMarHuTHOE I0JIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBaeHus"
KonTponbhas pabota 1o Teme
93 "DNEeKTpPOMarHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJIHBI.
KBanToBbie siBaeHus"
AHann3 KOHTPOJIBHOU PabOTHI.
9 IToBTOpenue, o600menne. Tema bubmorexa HOK
\ P ’ L https://m.edsoo.ru/ff0c245a
Mexannueckoe OBIKEHUE
05 [ToBTOpenwue, o6006menue. Tema Bbu6nmmoreka [JOK
"B3zaumMonencTBue Tea" https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 0606menue. Tema Bbu6nmmoreka [JOK
"3aKOHBI COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
97 [ToBTOpenwue, o6006menue. Tema Bbu6nmmoreka [JOK
"Konebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
08 Hrorosas koHTposibHAs paboTa 3a

2024-2025 yueOHbIii TO1
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AHaM3 KOHTPOJIbHOU PabOTHI.

bubnuoreka [IOK
9 {?j;;éfi:i’;i?{iff e, Tema 1 https://m.edsoou.ru/ff0c2a22
100 [ToBTOpenue, o6006menue. Tema 1 Bu6muoreka [IOK
"DnekTpuueckue siBjaeHus" https://m.edsoo.ru/ff0c2b30
101 [ToBTOpenue, 0606meHue. Tema 1 bub6numoreka LIOK
"CBeroBbI¢ siBJICHHS" https://m.edsoo.ru/ff0c2c52
102 [ToBTOpenue, o606meHwe. Tema 1
"KBanToBas u saepHas pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 10

[TPOI'PAMME
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

7 knace

[Tepbikun .M., BanoB A.N. ®usuka.7 kiacc. M.: [IpocBenienue
8 kiace

[Tepbimkun .M., BanoB A.N. ®usuka.8 kiacc. M.: [IpocBenienue
9 kiace

[eppimkun A.B., I'yrauk E.M. ®@usuka. 9xnacc. M.: [Ipoda

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

Jlykamuk, B.W1., UBanoBa, E.B. COopHuk 3a1a4 no ¢usuke 7 — 9 kmacc. M.:
«[IpocserieHue

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika
https://phys-oge.sdamgia.ru


https://m.edsoo.ru/
http://www.yaklass.ru/p/fizika
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