MHMHUCTEPCTBO NPOCBEIIEHUSI POCCUIICKOHN ®EJEPAIINN
MyHuIMnaJdbHoe Ka3eHHoe 001eo0pa3oBaTeibHOEe YUpesKIeHne
Boabmepedenckasi cpeansisi 00ueodpa3oBaresibHas HIKOJIA

BoaoTrHuHckoro paiiona HoBocudupckoii odaacTu

[TpunATO MEAarornyecKum YTBepxkIeHO
copetom MKOY
bonsmepeuenckoit COLL
nporokoi Ne 8 ot 12.08.2026r

ITpuxazom Ne 91 ot 12.08.2026

Jhupeirop MROY Bonsmepeuencias
Coiln

‘ﬁ%f_().ﬂ Knraena.

PABOYASA IPOI'PAMMA

(ID 11278694)
yuyebHoro npeamera «dusuka.

ba30BbIil ypOBEHDBY

17151 o0yyaronuxcst 7-9 kinaccoB

1. bonbiepeuka 2026r



IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mno ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
NOJIOKEHUH M TpeOOBaHWA K pe3yiabTaraM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOl mporpamMmsbl, mpenacraBieHHblx B @DPI'OC 000, a Takxke ¢ y4€ToMm
dbenepanbHOl paboueld mporpamMmbl BocmuTaHuss v KoHUENUMM TpernojaBaHus y4eOHOTO
npenmeta «OU3nKay.

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs COCTABJICHA Ha OCHOBE
MOJIOKEHUH u TpeOOoBaHWIl K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbix B OI'OC OO0, a Takke ¢ yderom
denepanbHOil pabodeil mporpaMMbl BOCHHUTAHHUS U KOHLEMIUU IPENoJaBaHUsl y4eOHOTro
npeaMera «PusuKay.

CoxepxaHue TporpaMMbl IO (U3MKE HAMpaBIeHO HAa (OPMHUPOBAHHE €CTECTBEHHOHAYYHOMH
rPaMOTHOCTU OOYYaroOUIUXCsA U OPTaHU3AlMI0 U3yYeHHs (PU3MKH Ha JeATeIbHOCTHOUM ocHOBe. B
nporpaMMe M0 (U3MKE YYHUTHIBAIOTCS BO3MOXHOCTH YYE€OHOTO MpeaMeTa B peaau3aluu
tpeboBanuit ®I'OC OOO Kk mIaHUPyeMbIM JTUYHOCTHBIM M METANpeIMETHBIM pe3ylbTaTaM
00y4eHUs, a TaKKe MEXIPEIMETHBIC CBSA3M €CTECTBEHHOHAYYHBIX Yy4eOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUsl.

[lporpamMa 10 (U3MKE YCTaHABIWBACT paclpe/eiCHue y4eOHOro marepuana [0 TojaaM
oOydenusi (1Mo Kiaccam), NpeajiaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh HM3YYCHHUS TEM,
OCHOBAaHHYIK) Ha JIOTMUKE PAa3BUTHA NPEIMETHOTO COJEpXaHHS W Y4eTe BO3PaCTHBIX
0c00EHHOCTEH 00yJaIOIINXCSI.

[Iporpamma no ¢usmke pa3paboTaHa ¢ IEIbI0 OKa3aHUS METOJMYECKOH MMOMOIIYM YYUTETIO B
CO3/1aHUM paboYeil MPOrpaMMBbl IO Y4€OHOMY MPEIMETY.

®dusnka SBISETCS CHCTEMOOOPA3YIONIUM i €CTECTBEHHOHAYYHBIX Y4YE€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB U SIBICHUHN, M3y4aeMbIX XUMHEH,
Ouosorueil, actpoHoMueld U Qusnyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, MPEeIOCTaBisgeT HaumOojee sICHble OOpas3lpl MPUMEHEHHsS HAy4YHOTO METOoja
MIO3HAHUS, TO €CTh CII0CO0a MOTYYESHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OpHa U3 IIaBHBIX 33724 (PU3UIECKOro 00pa30BaHUs B CTPYKType 0O0IIero oopa3oBaHus COCTOUT
B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpeca K HAyKe y 00yUJarOIIHXCSl.

Wzyuenne ¢usukm Ha 0a30BOM  ypOBHE MpEAIOJaracT OBIAJACHUE  CIECAYIOIUMHU
KOMIETEHTHOCTSIMH, XapaKTePU3YIOLUIMMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAy4YHO 00BACHATH SIBJICHHA,
OLICHUBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOT'O UCCJICJOBAHUS,

HHTCPIIPETUPOBATL HOAHHBIC MW HCIIOJb30BATb HAYYHBIC JOKA3aTCJIbCTBA JJIA IIOJYUCHUS
BBIBOJOB».

Llenu n3zyueHust GU3UKU Ha YpOBHE OCHOBHOI'O 00IIEero 00pa3oBaHuUs OIpeesIeHbl B KOHLEIIIUN
npenogaBaHus yueOHoro npeamera «Pusnka» B 00pazoBaTelbHbIX OpraHusanuax Poccuiickoit
Ddenepanun, pearu3yoLX OCHOBHbIE 00111e00pa3oBaTeIbHbIE IPOrPAMMBbI.



Llenu u3yyenus Gu3uKu:

HpI/IO6peTeHI/Ie HHTCPECCa n CTPCMIICHU S 06yqa101u14xc;[ K HaydYHOMY HN3YUYCHUTIO
npupoabl, pasBUTUC UX MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I>1;

Pa3BUTHC HpeZ[CTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC IO3HAHUA U (1)OpMI/IpOBaHI/IC HCCICO0BATCIILCKOI'O
OTHOIICHUS K OKPYKAIOIIUM SBJICHUAM,

(dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK PE3yJIbTaTa U3YUYCHUS OCHOB CTPOCHUSI MATCPUU
U pyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUe MPEACTaBICHUNH O ponu (U3MKU ISl Pa3BUTUSA APYTUX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE INPEJCTaBICHUI O BO3MOXHBIX cepax Oyaymiel npodeccHoHaIbHON N1 TeNbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JTAIbHEHIIIEMY 00y4EHHUIO B 9TOM HalpaBJICHUH.

JlocTokeHne STUX Leleld mporpaMMbl 10 (PU3MKEe Ha ypPOBHE OCHOBHOTO OOIIETr0 0O0pa3oBaHMS
o0ecIeunBaeTCs PEICHUEM CIICAYIOIINX 33/1a4:

ano6peTeHHe 3HaHUM O JAUCKPETHOM CTPOCHHUHU BCIICCTBA, O MCXAHHUYCCKHUX, TCILIOBBIX,
SJICKTPUYCCKUX, MAIrHUTHBIX U KBAHTOBLIX SABJICHUAX

npuoOpeTeHue yMEHHUIl OMUCHIBATH U OOBICHATH (DU3MUECKHE SIBICHUS C HCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUM;

OCBOCHHEC MCTOAOB PCUICHUA HpOCTGfIHIHX PaCUYCTHBIX 3aa4 C HUCIOJb30BAHUCM (1)I/I3I/I‘-I€CKI/IX
MOHeHeﬁ, TBOPUYCCKUX U ITPAKTUKOOPHUCHTUPOBAHHLIX 3a/1a4;

Pa3BUTHC yMeHI/Iﬁ Ha6J'II-OI[aTB MNPpUPOAHLIC ABJICHHA W BbIIIOJHATL OIIBITHI, J1a6opaToprle
pa6OTI)I 1 OKCIICPUMCHTAJIBHBIC UCCICIOBAHNA C UCITOJIB30BAHUCM U3MCPUTECIIbHBIX HpI/I60pOB;

OCBOEHHUE MPUEMOB paboThl ¢ HHpOpManKel GpU3nIecKoro coaepxKaHus, BKI0Yas HHPOPMAIUIO
0 COBPEMECHHBIX JOCTHKCHUSIX (DU3HUKH, aHATN3 U KPUTUYECKOE OIlCHUBaHUE HH(DOpMAIIHH;

3HAKOMCTBO CO cdepamMu TPo(eCcCHOHATLHOW JesATEIBHOCTH, CBS3aHHBIMU C (DH3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKECHUSIX (HHU3HUCCKOI HAYKH.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[Ipemmaraemserii B mporpamme 1o (usuke nepedeHs Jab0paTOpPHBIX pabOT U OMBITOB SBISETCS
PEKOMEH/1aTeJIbHBIM, YUUTENb JIe1aeT BIOOp MpHU MPOBEACHUH J1a00paTOPHBIX PAOOT U OIBITOB C
Y4ETOM WHAWBUIYAIBHBIX 0COOCHHOCTEH 00YJarONMXCsl, CITMUCKA SKCIIEPUMEHTAIBHBIX 3a/1aHUM,
IpejUlaraéMblX B paMKaX OCHOBHOI'O FOCYIapCTBEHHOTO 9K3aMeHa 110 (pusuke.



COJEPKAHUE OBYYEHUA
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®Du3uka U eé poJib B IO3HAHUM OKPY:KAKOUIEero MUpa.

®usznka — Hayka o npupoxe. fBieHus npupoxasl. dusmyeckne SBICHUA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3Mmepenune (Qusnueckux BenuuuH. Pusznyeckue MNpUOOPHI.
[TorpemnocTs n3mMepeHniit MexxayHapoaHasi CUCTEMa €AUHULL

Kax (bmm(a U JpYyruc €CTCCTBCHHBIC HAYKH HM3Yy4arOT HPUPOAY. ECTGCTBCHHOHaquLIﬁ MCTO
IIO3HAHUA: Ha6JHOI[€HI/I€, IMOCTAaHOBKAa HAYy4YHOT'O BOIIPOCA, BBIJABUKCHHUEC T'HMIIOTC3, SKCIICPUMCEHT

0 MIPOBEPKE TUIIOTE3, 00BbsICHEHNEe Habm01aeMoro sABiaeHus. Onucanue GU3nyecKux SBJICHUH C
IOMOIILIO MOeNeN

Hemoncmpayuu.

MexaHuueckue, TeII0BbIE, 3JIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBBIE SBJICHUS.

Ousnueckue npruOOPsI U MPOoLEAypa MPSIMbBIX U3MEPEHUI aHAIOTOBBIM M LIU(POBBIM TPUOOPOM.
Jlabopamopuwvie pabomot u onvimol.

Omnpenenenue HeHbl JeNIeHUs KAl K3MEPUTEIHLHOTO MPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenue pasMepoB MaJIbIX TEl.

N3mepenne Temneparypsl IPU MOMOLIM KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBI.

HpOBeI[eHI/Ie HCCIICAOBAHUSA I10 IIPOBCPKEC I'MIIOTC3bI: NAJIbBHOCTDH nonéra rapukKa, nymeHHOro
TOPU30HTAJIBHO, TEM 6OJII)IH€, yeM OO0JIbIIIEe BEICOTA ITyCKa.

HepBOHa‘{aJIbele CBE€/ICHUSA 0 CTPOCHUM BelleCTBA.

CTpOGHI/Ie BCIICCTBA: ATOMbI U MOJICKYJIbI, UX PA3MCPHI. OHLITBI, J0Ka3bIBAOIUEC AUCKPCTHOC
CTPOCHUC BCUICCTBA.

JBwxenue dyactuly BemiecTBa. CBs3b CKOPOCTH JIBIJKEHHSI YACTUIl C TEMIEPaTypoi.
BbpoynoBckoe nBwkenue, nuddysus. BaumopeicTBhe YacTHIl BELIECTBA: MPUTSIKEHHE U
OTTaJKHUBaHHE.



AI‘peFaTHBIe COCTOsAHUS BCIICCTBA: CTPOCHUC I'a30B, JKUJIKOCTEN U TBEPAbIX (KpI/ICTaJ'IJ'H/ILIeCKI/IX)
Tea. B3anmmocBs3b MCKIOY CBOICTBAMH BECIIIECTB B Pa3sHbIX arperaTHbIX COCTOSAHUAX HU HUX
ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobenHoctu arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO IBUKEHUSI.

Hao6monenue nuddysum.

HaGuronenue siBieHuiA, 00BACHSIIOMUXCS MPUTSDKEHUEM WIIH OTTAJTKUBAHUEM YaCTHIl BEIIECTBA.
Jlabopamopusie pabomsl u onvimol.

Onenka AuaMerpa atoma METOAO0M PsiIoB (¢ UcIiob3oBaHueM (oTorpaduii).

OnbIThI 10 HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHUS Ta30B.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKCHHUSL.

JBuikeHUe U B3auMo/IeiicTBHE TeJl.

Mexannueckoe JBHKeHUE. PaBHOMepHOe M HepaBHOMepHoe ABMkeHue. CkopocTb. CpenHss
CKOpOCTb IPU HEPABHOMEPHOM JIBM)KEHUH. PacueT myTu u BpeMeHH JBUKEHUS.

SIBnenue uMHepUMU. 3aKOH MHEpLUUH. B3zaumojeiicTBue Ten Kak NpUYMHA U3MEHEHHs CKOPOCTH
JBrKeHMs Tell. Macca kak Mepa nHepTHOCTH Tena. IlnoTHocTh BemecTBa. CBsI3b MJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEeMa BEILECTBaA.

Cuna kak xapakTepucTuka B3aumopenctsus Ten. Cuna ynpyroctu M 3akoH I'yka. M3mepenue
CHWJIBI C IIOMOIUBIO JUHAMOMETpa. SIBiIeHHE TAroTeHus M cuwia TskecTH. Cuila TSOHKECTH Ha
npyrux iaHerax. Bec tena. Hesecomocts. CrioskeHUE cuil, HapaBJIEHHBIX 110 OJHOM IPAMOIL.

PaBnopeiictByromas cui. Cwiia TpeHus. TpeHHME CKOJIBKEHUS M TpeHHe INokosd. TpeHue B
IIPUPOJE U TEXHHUKE.

Hemoncmpayuu.

HabumroneHne MexaHn4eckoro JIBUKEHUS Tea.

H3mepenune ckopocTy MpsSMOJIMHEHMHOTO JIBHKECHHS.
Habmronenue siBieHusI HHEPIIUH.

Habmronenre n3MeHneHus: CKOpOCTH MPHU B3aUMOICHCTBUU TEJL.

CpaBHeHI/IC Macc IO B3aUMOJACUCTBUIO TEI.



CroxeHue cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOIA.
Jlabopamopuwvie padbomot u onvimol.

OrmpezerieHre CKOPOCTH  PAaBHOMEPHOTO  JABWXKEHUs (IIapuKa B JKUJIKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWJIS M TaK Jaee).

OHpe,I[eJ'IeHI/IC cpez(Heﬁ CKOPOCTH CKOJIbXKCHUA 6pyCI<a HJIM IIapuKa I10 HaKJIOHHOM TIJIOCKOCTH.
OHpe,I[eJ'IeHI/IC IIJIOTHOCTH TBép,I[OFO TCa.

OneITHI, JEMOHCTPUPYIOIIHME 33aBHCHMOCTh pacTsoKkeHUs —(aedopmamnuu) MPYKUHBI  OT
MPUIOKEHHOMN CHIIBI.

OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHUS OT Beca Tejla U XapakTepa
COIPUKACAIOLINXCS TOBEPXHOCTEH.

JlaByieHue TBEPABIX TeJl, )KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIWYeHHUs JAaBieHus. JlaBieHue rasza. 3aBUCUMOCTH
JaBJICHHS Ta3a OT oObema, Temreparypsl. Ilepenava gaBieHus TBEpAbIMU TEIAMH, KHIKOCTIMU
u razamu. 3akoH [lackans. [IneBmaTuueckue MamuHbl. 3aBUCUMOCTH JABJICHUS KUAKOCTU OT
ryounsl.  ['mapocrarmueckuit  mapagokc. CooOmaromecs cocyabl. [ 'mapaBiuyeckue
MEXaHU3MBI.

ATtMmocdepa 3emnu u atmocepHoe aaBineHue. [[puanHbI CynecTBOBaHUS BO3IYITHONW 000I0YKH
3emuu. OneiT Toppuuermu. M3mepenue arMocepHOTO JIaBiIeHUS. 3aBHCUMOCTh aTMOC(EPHOTO

AaBJICHUS OT BBICOTBI HAJl YPOBHEM MODH. HpI/I60pI>I AJIs1 U3SMCPCHUA aTMOC(bepHOFO JaBJICHU.

JlelicTBUE KUKOCTHU M ra3a Ha MOTpYKEHHOE B HUX TeJo. BelTankuBaromas (apxuMe0Ba) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpauyuu.

3aBUCHUMOCTbD JaBJEHUS T'a3a OT TEMIIEPaTypBhl.
[lepenaua naBineHUs KUIKOCTHIO U Fa30M.
CooOmraronuecst COCY/Ibl.

I'mppasnnueckuii npecc.

[IposiBienue neictBrus aTMoc(hEepHOTO TaBICHHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIBI OT 00BEMa HOpr>KéHHOI>i qaCTHu TCJIa U IIJIOTHOCTH
KHUAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BHITECHEHHOM HKUJKOCTH.



VYcnoBue mnnaBaHus Tell: IUIABAHUE WM TOTPYKEHHUE Tell B 3aBUCUMOCTH OT COOTHOLLIEHUS
IUIOTHOCTEM Tena U )KUJIKOCTH.

Jlabopamopusie pabomsl u onvimol.
HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJie 0T 00bEMa MOrpyKEHHOHN B )KUJIKOCTh YACTH TeNa.
OrnpezenieHne BbITAJIKUBAIOLIEH CUIIbL, ACHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KUIKOCTb.

HpOBepKa HE3aBUCHUMOCTHU BLITaJ'IKI/IBaI-OH_Ieﬁ CHIJIBI, I[eﬁCTBYIOIHeﬁ Ha TCJIO B XHUIKOCTH, OT
MaccChl T€ja.

OHBITLI, ACMOHCTpUPYIOIIUE 3aBUCUMOCTb BBITaJ'IKI/IBaIOH_Ieﬁ CHIJIBI, ﬂeﬁCTByIOHlefI Ha TCJIO B
KHUAKOCTHU, OT 00BéMa HOI‘py}I(éHHOﬁ B XXUJKOCTBh 4aCTH TCJIa U OT IIJIOTHOCTH KU IKOCTH.

KoncrpyupoBanue apeomerpa MIM  KOHCTPYUPOBAaHUE JIOAKM M ONpejaeieHue  e€
Ipy3010bEMHOCTH.

Pabdora u MomHOCTb. DHEpIHS.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTb. lIpaBuio paBHOBecusi phlyara.
[IpumeHenue mnpaBwiia paBHOBECUS pblyara K OJIOKY. «30J0TO€ TMPABUIIO» MEXAHHUKH.
Koapdumment mnonesnoro peiictust (manee — KIIJ) mpocteix wmexanm3moB. Ilpocteie

MCXaHU3MbI B 6I>ITy 1 TCXHHUKE.

Mexannueckas sHeprus. Knnerndeckas 1 noreHuuanbHas dHeprus. [IpeBpamienue oqHoro Buna
MEXaHUYECKOM dHEpruu B APyroil. 3aKkoH COXpaHEHUS! JHEPTUH B MEXaHHKE.

Hemoncmpayuu.
[TprmMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimol.

Ornpenenenne pabOThl CUIIBI TPEHHUS TPU PABHOMEPHOM JIBIDKCHHH Tella MO TOPU30HTAIBHOU
ITOBEPXHOCTH.

HccnenoBanue yclioBUi paBHOBECHUS pblyara.
N3mepenne KIIJ] HakTOHHOM MJIOCKOCTH.
N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM YHEPTUH.
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TenoBble ABJICHUS.

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHUs BenlecTBa. Macca u
pa3mepbl  aTOMOB W MoJieKyJd. OTmBITBI, MOJATBEPKAAIONIME OCHOBHBIE  MOJOKECHHS
MOJIEKYJIIPHOKUHETUUECKOU TEOPUH.

Mopnenu TBEPAOTO, XHIKOTO W Tra3000pa3HOTO COCTOSHUN BemiecTBa. Kpucraimmdeckwe u
amop¢usbie Tena. OObsCHEHUE CBOWCTB ra3oB, )KUJIKOCTEH 1 TBEPBIX Tell HA OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KMHETUYECKOW Teopuu. (CmadyWBaHWE M KalWUAIpHBIC siBJIeHUs. TeruioBoe
pacUIMpEHHE U CKATHUE.

Temneparypa. CBsA3b TeMnepaTrypbl CO CKOPOCTbIO TEIJIOBOTO JBUKEHHUS 4YacTUll. BHyTpeHHss
sHeprus. CocoObl M3MEHEHUs BHYTPEHHEW SHEPruu: TEIUIonepeiadya U COBEpIICHUE padOoThlI.
Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonunuectBo TemnoTel. VYaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TemjaoBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnmaBneHue u OTBepAEBaHUE KPUCTALTUYECKUX
BEIIeCTB. YaenpHas Teryora miuaBieHus. [lapooOpasoBanme u konHzaeHcaius. Mcnapenue.
Kunenne. YnenpHas TeruioTa MmapooOpa3oBaHUs. 3aBUCUMOCTH TEMIICPATyphl KHIICHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TomIuBa. Y iejbHas TEII0Ta CrOPaHHUSL.

[Tpuntunsr padotsl TermoBeix apurareneid KI1J{ reruioBoro nurarens. TeroBeie nBUTATENH U
3alUTa OKPYKAOLIEH Cpebl.

3aKoH COXPAaHCHUA 1 NPCBpALICHUS SHCPIrUK B TCIUIOBLIX IPOLCCCax.

Hemoncmpayuu.

Habroienne OpoyHOBCKOTO JIBHIKEHUSI.

Hab6monenue nuddysum.

HabmroneHue siBJieHUI cMauMBaHUs ¥ KAITMJUISIPHBIX SIBICHUH.

HabmroeHne TerioBoro pacumpeHust Tel.

N3meHeHne qaBiieHus ra3a Mpyu U3MEHEHUH 00bEMa U HAarPEeBaHWUU WITH OXJIAKICHUH.
[IpaBwmia u3mMepeHus: TeMIepaTyphl.

Buae! renonepenayn.

OxmnaxieHre Ipu COBepIICHUH PabOTHI.

HarpeBaHHe IIpHu COBCPIICHUN pa6OTI>I BHCIITHMMU CHUJIaMH.



CpaBHeHuE TEMI0EMKOCTEH pa3InYHBIX BEIIECTB.

Habmonenue kumneHusl.

HaGmonenre nocTossHCTBA TEMIIEPATYPHI MIPH TIIABICHUH.

Moenu TErIoBbIX ABUTATEIEH.

Jlabopamopusie pabomsl u onvimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHUSL.

OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIH caxapa.

OnbIThI 10 HAOTIOIEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Ornpezenienne 1aBieHUs BO3AyXa B OaJUIOHE IIMPHUIIA.

OHI)ITI)I, JACMOHCTPUPYIOINIHUE 3aBUCUMOCTD AABJICHUA BO3/lyXa OT €TI0 00BEéMa 1 HarpeBaHus UJIN
OXJIaAXKICHU .

[TpoBepka runoTe3pl JUHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIEpaTyphl.

Ha6J'IIO,I[€HI/IC HU3MCHCHUA BHyTpeHHeﬁ OHCPIun TCJjila B PE3YJIbTATC TCIUIOIICpCAaun U pa6OTBI
BHCIIHUX CHUII.

HccnenoBanue sBneHHs TEMIOOOMEHA IPU CMEIIMBAHNUHT XOJIOTHOW U TOPSTYEH BOIBI.

OHpeIleJIeHI/Ie KOJIMYCCTBA TCIUIOTHI, ITOJIYYCHHOI'O BOJOM npu TEIJI000MEHE C HarpeTbiM
MCTAJNIMYCCKUM HUJIMHAPOM.

Omnpenenenue yaelbHOM TEINIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca UCIapeHHUsl.

OmnpeneneHue OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

OnpezneneHue yaelbHON TEIIOTHI IJIABICHUS JIb/A.

DJIeKTPpUYecKHe U MATHUTHBIE SIBJICHHUS.

Onextpuzanus Ten. JlBa poja 3JEKTPUYECKUX 3apsfoB. BzanmoneiicTBue 3apspKEHHBIX Tell.
3axkoH KyioHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apSDKEHHBIX TEJl OT BEJIMUYUHBI 3aps0B U

pacCTodHUuA MCIKAY TeJ'IaMI/I).

Onekrpuueckoe noisie. HanpsokéHHocTh anexTpuueckoro mnossd. [lpuHumn cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snektpudeckux 3apsaoB. DJIeMEHTapHbIN aiekTpudeckuil 3apsia. CTpoeHue aTtoma.
[IpoBOAHUKY U THUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOT0 3apsija.



DNEKTPUYECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS MIEKTPUYECKOr0 TOKA. VICTOUHNKY MOCTOSIHHOTO
TOKa. JIeHCTBUS AJIEKTPUYECKOr0 TOKA (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUN
TOK B KHJIKOCTSIX U ra3ax.

Onexkrpuueckas nens. Cuiia Toka. DieKTpudeckoe HanpspkeHue. COpOTUBIICHHE NPOBOJHUKA.
VYaenpHOE compoTHUBICHHE BelecTBa. 3akoH Oma ans ydactka nenu. [locnenoBatenbHoe u
napaujielbHOe COeIMHEHUE ITPOBOIHUKOB.

Pabora u mouHOCTh 3yeKTpuueckoro Toka. 3akoH Jxoyns—JleHna. DnekTpuyeckue Lenu u
HOTPEOUTEIH IIEKTPUIECKON 3Hepruu B ObITY. KOopoTKoe 3aMbikaHue.

[TocTosiHHBIE MarHuTHl. B3aumo ieiicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHOE 1oJjie. MarHuTHOE
nosie 3eMJIM W €ro 3HadeHue Ui Ku3HM Ha 3emse. OmnbiT Opcrena. MarHutHoe Tolie
AJEKTPUUECKOTO TOKA. [I[pUMEHEHUE IIEKTPOMAarHUTOB B TeXHUKE. J[eiCTBUE MAarHUTHOTO TOJISI
HAa TMPOBOJHUK C TOKOM. OJEKTPOABHUTaTeb IOCTOSHHOTO TOKa. lcmosib30BaHME
AJIEKTPOJIBUTATEIICH B TEXHUYCCKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Omneitel @apazest. SIBnenue snekTpomMaruuTHoN uHAYyKUUU. [IpaBuno Jlenna. DnekTporeneparop.

CriocoObl  TIOJTyYEHHUsT DJIEKTPUYECKOW DHEPrHH. OJIEKTPOCTAHIIMM HA BO300HOBIISIEMBIX
UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DreKTpu3anus Teil.

JIBa pojia AEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEll.
Y CTpOUCTBO U IEHCTBUE DJIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKass UHTYKIIHSL.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKY U AUAIIEKTPUKH.

MogenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUUECKOTO MOJIS.
HcTouHMKH TOCTOAHHOTO TOKA.

JleficTBUS 3NIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B JKUJIKOCTH.

["a30BbIii pazpsi.

H3mepenue cuiibl TOka aMIepMeTPOM.

I/I3Mep€HI/I€ SJICKTPHUYCCKOT'O HAITPSKCHUSA BOJIBTMETPOM.



Peoctar u mara3u conpoTHUBICHU.

B3aumoseiicTBue MOCTOSIHHBIX MarHUTOB.

MonenupoBaHie HEBO3MOKHOCTH Pa3/IeICHHUs TIOJTFOCOB MarHUTA.
MonenupoBaHue MATHUTHBIX TTOJICH MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTtHoe 1oje ToKa. JJIeKTPOMarHur.

JleiicTBrEe MarHUTHOTO TOJISL HA MPOBOJIHUK C TOKOM.

DNEKTPOABUTATENh ITOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUS AJIEKTPOMArHUTHON MHYKIINH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIIPABICHHS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
DIEeKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimol.

OnbIThI 10 HAOTIOICHUIO SJIEKTPU3ALMU Tell HAYKLIHUEH U MPU COTPUKOCHOBEHUU.
HccnenoBanue neiicTBUs SIEKTPUIECKOTO OIS HA IIPOBOJAHUKH U TUDIICKTPHUKH.
COopka 1 mpoBepKa padOTHI JEKTPUIECKOH IETTH TOCTOSTHHOTO TOKA.

W3mepenue u peryanpoBaHnue CHITBI TOKA.

W3mepenue u pery1upoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYLIErO Yepe3 PEe3UCTop, OT COMPOTHBICHUS
pe3ucTopa 1 HaNpsHKEHUs] Ha PE3UCTOpeE.

OHI)ITI)I, JACMOHCTPUPYIOHIHUE 3aBUCUMOCTD SJICKTPUYICCKOT'O COIMMPOTHUBIICHUSA ITPOBOAHUKA OT €r0
JUIMHBI, INIOAAU IMOIICPECUYHOIo CCUCHUS U MaTCpHrajia.

[IpoBepka mpaBmiia CIIOKEHUS HANPSHKEHUM TIPH  TOCIEIOBATEILHOM COCIMHEHUH JBYX
PE3UCTOPOB.

HpOBepKa IIpaBuJia AJis1 CUJIbI TOKA IIPpHU IMapalyiICJIbHOM COCAUMHCHHUHN PE3UCTOPOB.
OHpe,I[eJ'IeHI/IC pa6OTI>I QJICKTPHUYCCKOI'O TOKA, HAYHICTO YCPE3 pE3UCTOP.
OnpeﬂeneHI/Ie MOIITHOCTHU 3JICKTPUUCCKOI'O TOKaA, BBIZCIISICMO# Ha PE3UCTOPC.

I/ICCHGHOBaHI/IC 3aBUCHMOCTHU CUJIBbI TOKA, UAYHICTO YCPE3 JIAMIIOUKY, OT HAIIPSKCHUSA Ha HEH.



Omnpenenenne KII/I narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHS IOCTOSTHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TIOJIsl TOCTOSTHHBIX MArHUTOB MPU MX O0BEIMHEHUN U Pa3JICIICHHH.
HccnenoBanue nedcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHI)ITI)I, ACMOHCTPUPYIOIIUC 3aBUCUMOCTDL CHUJIbI B38,HMOZ[€I>'ICTBH$[ KaTyllKyu ¢ TOKOM W MarouTa
OT CHJIBI TOKA 1 HAlIPABJICHUA TOKA B KAaTYIIIKC.

W3yueHne neiicTBUsI MArHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.
KoHncTpyupoBanue u usyueHue padoThl 31€KTPOABUTATENSL.
Nsmepenue KIIJ] anexkTpoaBUraTeabHON yCTaHOBKH.

OmBITHI 110 HCCICOOBAHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKOHUU: UCCICIOBAHUC W3MCHEHHI
SHAYCHHA U HAITPABJICHWUA MHAYKIIMOHHOT'O TOKaA.

9 KJIACC

MexaHudyecKkue siBJI€HHUSI.

Mexanuueckoe JBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXAHUYECKOTO JBW)KEHUs. PaBHOMepHOe mpsMoiuHENHOe JABMkeHue. HepaBHoMepHOE
npsiMoJHeHoe aBMkeHue. CpenHsisi U1 MTHOBEHHasi CKOpPOCTb Tejla NpU HEPaBHOMEPHOM
JBUKCHUM.

Yckopenne. PaBHOyCKOpeHHOE TpsIMOJMHEHHOE ABMKeHHe. CBoOomHoe maneHue. OTMbBIThI
lanumnes.

PaBHOMepHOE ABIKEHHE TI0 OKpY)KHOCTHU. [lepron u yactoTta obparienus. JIuneitHas u yrioBas
ckopocTu. LleHTpoCTpeMUTenbHOE YyCKOPEHHE.

Ilepoiii 3akoH HproTona. Brtopoit 3akon Hprotona. Tperuit 3akoH HeroTona. [lpunnmn
CYNEPIIO3ULUH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUsS CKOJIBXKEHHS, CUJIa TPEHHS MOKOS,
JPyTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOT'O TATOTEHUsS. Y CKOpEeHHE CBOOOMHOTO majeHus. J[BrkeHue
ianet Bokpyr Connua. [lepBas kocmuueckast ckopocTb. HeBeCOMOCTh U eperpysKu.

PaBHOBecue MarepuanbHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbe Tena. M3menenue wummynbca. Mmnynbc cuiibl. 3aKOH COXpPAaHEHHUS HMMITYJIbCA.
PeakTuBHOE NIBMKEHUE.



Mexanuueckas paboTta U MOUTHOCTh. PaboTa cui TskecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu
u paborel. [loTeHmmWanmpHas DJHEPrus Teja, IMOJHATOTO HAJ IMOBEPXHOCTHIO  3EMIIH.
[ToreHuuanpHas SHEPrUs cxaTol npykuHel. Kunerndeckas sHeprusi. Teopema o KHHETHYECKON
SHEPTruu. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.
HabGmronenrne MexaHu4ecKoro JBMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHHe MyTed U TPAEKTOPUM JABUKEHUS OJHOTO U TOrO XK€ Tejla OTHOCUTEIBHO Pa3HbIX TEll
oTcuéTa.

H3mepenue cKkopocTr U yCKOPEHMS PSMOJIMHENHOTO JBUKEHUS.
HccenenoBanne Npu3HaKOB paBHOYCKOPEHHOTO IBUKCHUS.
Habmronenue 1BukeHus Tea o OKPYKHOCTH.

Habmronenne MexaHM4eCcKHUX SBICHUH, TPOUCXOAAIINUX B cucteMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM H YCKOPEHHOM JIBYKEHUHU OTHOCHTEIHHO KaOWHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CHUJIBI.
HabmroneHne paBeHCTBa CHII IPY B3aUMOJICHCTBUU TEJ.

M3MeHeHue Beca Tella Ipu YCKOPEHHOM JIBUKEHUU.

[lepenaya umiysbca mpyu B3auMoJIeHiCTBUHU Tell.

[IpeoOpazoBanust YHEPTUU NIPH B3AUMOACHCTBUH TEL.

CoxpaHeHue UMITyJIbCa MIPH HEYIIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMITyJIbca IIPU a0COTIOTHO YIIPYTOM B3aUMOJECHCTBUM.
Habmronenne peakTHUBHOTO JABMKEHHUSL.

CoxpaHeHue MEXaHW4YEeCKOH 3HEPruu MpHu CBOOOIHOM Ha/ICHUM.

CoxpaHeHue MEXaHUYECKOH SHEPTHH MTPH ABMKEHUH TeJIa O] JEHCTBUEM TIPYKUHBI.
Jlabopamopusie pabomsl u onvimol.

KonctpyupoBanue Tpakra JUis pasrOHa M JAJIBHEMIIET0 paBHOMEPHOTO JABUKEHUS LIapUKaA WU
TEJICHKKU.

Omnpenenenne cpenHeil CKOPOCTH CKOJBKEHUSI OpycKa WM JIBUKECHHUS IIApUKa 10 HAKIOHHOM
IUIOCKOCTH.



OHpe,I[eJ'IeHI/IC YCKOPCHUA TEJIa IIPpHU PaBHOYCKOPCHHOM JIBUKCHUHU I10 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BpPEMEHU IMPH PAaBHOYCKOPEHHOM JBM)KEHHU 0e€3
Ha4yaJbHOU CKOPOCTH.

HpOBepKa THUIIOTE3bI: CCJIM IIPU PABHOYCKOPCHHOM JBUKCHUUN 0e3 HavaJIbHOU CKOPOCTH IIYTHU
OTHOCATCA KaK pAaj HEUYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIHNEC ITPOMEIKYTKHN BPCMCHU OANHAKOBBI.

HCCHGHOB&HI/IC 3aBUCHMOCTHU CUJIbI TPCHUSA CKOJIBKCHHUSA OT CUJIbI HOPMAJIBHOI'O 1aBJICHUSA.
Omnpenenenue kodppuLueHTa TPEHUS CKOJIbKEHMSL.
Onpenenenue )XECTKOCTU MPYKUHBI.

Omnpenenenue paboThl CUJIbI TPEHUs NMPU PAaBHOMEPHOM JIBKEHMH Tella MO TOPU30HTAJIbHOU
MHOBEPXHOCTH.

Ornpenenenne paboOThI CUITBI YIPYTOCTH MPHU MOIBEME TPy3a C UCIIOIB30BAHUEM HETOIBUKHOTO
U TIOJIBUKHOTO OJIOKOB.

W3yueHue 3aKoHa COXPAHEHHUS SHEPTUH.

MexaHH4YecKue KOJIe0AHUS M BOJHDI.

Konebarenproe maprwkeHre. OCHOBHBIC XapaKTEPUCTUKH KOJCOAHHI: TEpPUOJ, YacCTOTa,
aMIUIATyda. MaTeMaTHYeCKHi ¥ TPY)KUHHBIA MasTHHKH. [IpeBpallicHHe SHEPrHd IpH
KO0JIEOATEIbHOM JIBUKECHUU.

3aryxaromue KoiieOaHus. BwiHykKIeHHbIE KoyeOanus. Pe3oHanc. MexaHWYECKHE BOJIHBL
CBOfICTBa MCXAaHNYCCKHUX BOJIH. HpOZ[OJ'IBHBIC )41 HOHepe‘-IHI)IG BOJIHBI. HJ’II/IHa BOJIHBI U CKOpOCTb

eé PacCIIpoCTpaHCHUA. MexaHu4YecKHue BOJIHEI B TBép,I[OM TCIIC, celicMHUYeCcKHE BOJIHEI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IHQpa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habumonenune xosebanuil Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
HaGumonenune xonebanuil rpy3a Ha HUTH U Ha IPY>KHUHE.

Habutoienne BbIHYX/I€HHBIX KOJ1e0aHUl U pe30HaHca.

Pacnipoctpanenue npoJoabHbIX U MONEPEUHbIX BOJIH (Ha MOJIENHN).
HabmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKUI pe30HaHC.

Jlabopamopusie pabomsl u onvimol.



Omnpenenenue 4acTOThl U Meproia KoieOaHu MaTeMaTHYeCKOro MasTHUKA.

Omnpenenenne 4acTOThl U Meproia KoineOaHui NPy>KUHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCUMOCTH TEPHOa KOJIEOaHUH TIOJBEIICHHOTO K HUTHU TPy3a OT JJTUHBI HATH.
HccnenoBanue 3aBUCHMOCTH MEPHOAA KOJICOaHUH MPYKUHHOTO MasgTHUKA OT MAaCChI Tpy3a.
[IpoBepka He3aBUCUMOCTH Iepuo/ia KojiedaHHil rpy3a, 0IBELIEHHOIO K HUTH, OT Macchl Ipy3a.

OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTb IEpuoja KojeOaHUMl MpY)KMHHOTO MasTHUKAa OT
MAaccChl Ipy3a U )KECTKOCTH IPYKUHBI.

N3mepenue yckopeHust CBOOOHOTO MaJICHHUSL.
DJIeKTPOMATHUTHOE T10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHuTHOE T0Jie. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[Ixana 3neKTpOMAarHUTHBIX BOJIH. MICIOJIb30BAHUE AIIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM CBSI3H.

DneKkTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BonHoBbIE cBOMiCTBa CBETA.

Jlabopamopuwvie padbomot u onvimol.

W3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
CgeTtoBble sIBJI€HHS.

JlyueBas mozensb cBeta. Mcrounuku ceta. [IpsMonnnelinoe pacipocTpaHeHHEe CBETa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue csera. Inockoe 3epkaiio. 3akoH OTpaKeHUs CBETA.

[Mpenomnenue cBera. 3aKOH MpeaoMiieHHs cBeTa. [loiHOE BHYTpEHHEE OTpakKeHHE CBeTa.
Vcronp30BaHuE MOJIHOTO BHYTPEHHETO OTPAXKCHHS B ONITUYECKUX CBETOBOIAX.

Jlunza. Xox mydeit B nun3e. Ontuueckas cuctema (oToarnmnapara, MUKPOCKOINA U TEJIECKOIA.
['na3 kak ontuyeckas cucreMa. baM3opykocTb U JaIbHO30PKOCTb.

Pasznoxenne Oenoro ceera B cnekTp. Ombitel HproToHa. Clo)eHHE CIIEKTPAIbHBIX IIBETOB.
Hucnepcus caera.



Hemoncmpauyuu.

[IpsiMonuHetHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuyenune n300pakeHHil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.

OnTHYeCcKH CBETOBO/I.

Xoa nydeil B cobuparoliieii TnH3e.

Xop Jiydeil B paccenBarolel JIMH3E.

[Tonyuenne n3o0paxxeHuil ¢ TOMOIIbIO JINH3.

[Mpunnun neiictBus ¢oroanmapara, MUKPOCKOIIA M TEJIECKOTIA.

Mopens rnasa.

Paznoxxenue 6enoro cBera B CIIEKTP.

[Tomryuenue 6em0ro cBeTa MpH CIOKEHUHU CBETa Pa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimol.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUsI CBETOBOTO JIyda OT yrija MaJcHusl.
N3yueHue xapakTepuCTUK N300paKEHHS MPEIMETa B INIOCKOM 3epKalie.

Hccnegoanmne 3aBUCHMOCTH yria npeJIoOMJICHUA CBCTOBOI'O Jiyda OT yIJla IIaJiCHUA Ha I'paHUIC
«BO3AYX—CTCKIIO».

[Tonyuenue n300pakeHH C MOMONIBI0 COOMPAOIIEH JTNH3BI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHIECKON CHIIBI COOMPAIOIICH JIMH3HI.

OMBITHI 11O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKT.

OnBITHI 10 BOCTIPUSTHUIO I[BETA MPEAMETOB MIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (PUIIBTPHI.
KBanToBbIe siBJIeHUS.

OmnbiTel Pe3epdopna u muanerapHas mozaenb atoma. Mogens atoma bopa. Mcenmyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThL. JIMHENYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHre aToMHOTO siapa. Hyknonnas
MOJieNIb aToMHOTO siapa. M3orombl. PamumoaktuBHbie mpeBparieHus. llepuon mnomypacmana
ATOMHBIX SI7Iep.



SnepHple peaknuu. 3aKOHBI COXPAHEHHS 3apsJIOBOIO W MAacCCOBOTO YHCEN. DHEPrus CBS3H
aToMHBIX siep. CBa3bp macchl M SHepruu. Peaknuu cuntesa u jaenenus sgaep. Vcrounuwku
sHeprun CoJIHIIA U 3BE3I.

ﬂ,[[epHaH OHCPI'CTHKA. HeﬁCTBHH PaaruOaKTHBHBIX I/ISJ'Iy‘leHI/Iﬁ Ha ’)KMBbIC OpraHU3MBbI.

Hemoncmpayuu.

CrieKTphbl U3JIy4yeHUs U MOIJIOMIEHHUS.

CrieKTphl pa3IMyuHbIX T'a30B.

CrnexTp Boopo/a.

Habmonenue tpekoB B kamepe Buibcona.

PaGora cuéTunka HOHM3UPYIOMINX U3TYyYCHUI.

Peructpanus nznydeHus NpupoaHbIX MUHEPAJIOB U IIPOJYKTOB.

Jlabopamopusie pabomsl u onvimol.

HaburoieHne CrulomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIy4YEHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (T10 poTorpadusm).
N3mepeHue painoakTUBHOTO (oOHa.

I[HoBTOPHUTEIHbHO-0000 AN MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIOLINI MOYIb HpPEJHA3HAYEH JUIsl CUCTeMaTH3aluu U 0000uIeHus
IPEIMETHOTO CO/IEP KAHMSI U OIBITA AESATEIbHOCTH, IPUOOPETEHHOTO ITPU U3YYEHUH BCETO Kypca
(bu3uKy, a Takxke JUIs MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY 110 (U3UKe AJIs
00yJaromuxcs, BEIOPABIINX 3TOT y4EOHBIH MPEIMeT.

[Tpu u3y4yeHUn NAHHOTO MOIYJIA PEANHU3YIOTCS U CUCTEMAaTU3HUPYIOTCS BUABI ACSITEIBHOCTH, Ha
OCHOBE KOTOPBIX 00ECIEeUNBAETCS TOCTHKEHUE MTPEJAMETHBIX U METANPEAMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00ydeHUs, POPMUPYETCsI €CTECTBEHHOHAY4YHAash IPAMOTHOCTb: OCBOCHHE HAYUYHbIX
METOJIOB HCCIJIEJOBaHMs SIBJICHUM NPUPOJBI M TEXHUKH, OBJAJCHHUE YMEHUSIMU OOBACHATH
¢dusnueckue SBIEHUS, NPUMEHSAS IMOJY4YEHHblEe 3HAHWSA, pelIaTh 3a7ayd, B TOM 4YHCIE

KauCCTBCHHBIC U OKCIICPUMCHTAJILHBIC.

[IpyHIMNIMATIBHO IEATEIbHOCTHBIM XapaKTep JAHHOIO Pa3fesa pealn3yercs 3a C4E€T TOro, 4To
oOyyaroluyecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIPE/1araercs:

Ha OCHOBC ITOJIYUYCHHBIX 3HAHUI paciio3HaBaTb U HAY4YHO O0OBICHATH (1)H31/I‘-I€CKI/I€ SABJICHUS B
OKPY)KaIOIHGﬁ npupoac u HOBCGHHGBHOﬁ KHN3HU,



HCIIOJIB30BATh HAYYHBIC MCTOJAbI HCCIICAOBAHUSA (bHBI/I‘{eCKI/IX HBHGHHﬁ, B TOM 4YHCIIC IJId
IMMPOBEPKHU TUIIOTE3 U NOJTYUCHUA TCOPCTHUICCKUX BBIBOAOB,

00BSACHATH HAay4YHBIC OCHOBBI HauOoJiee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘Hﬁ,
HallpuMeEp, IPAKTHYCCKOTO HCITIOJIb30BaAHUA PA3JIMYHBIX UCTOYHHUKOB SHECPIrUU Ha OCHOBC 3aKOHaA
MMpeBpalICHUA U COXPAaHCHHA BCEX U3BECCTHBIX BUAOB SHCPTHH.

Kaxnas U3 TeM JaHHOro MOJyYJsl BKJIIOYAET 3KCIEPUMEHTAIbHOE HCCiel0BaHne 00001atoIero
xapakTepa. Moynab 3aBepIIaeTcsl MPOBEACHUEM JMAarHOCTUYECKOH M OLEHOYHOH paloThl 3a
KypC OCHOBHOTO 00111er0 00pa30BaHusl.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA



I/I3yquI/Ie (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O 06mero O6paBOBaHI/IH HaIlpaBJICHO Ha JOCTHIKCHHUC
JIMYHOCTHBIX, MCTAIIPECAMCTHBLIX U ITPCIMETHBIX O6pa30BaT€JII)HI)IX PE3YIbTATOB.

B pesynbrate nzyuenus Gpusnku Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHus y 00ydaromerocs
OyIyT COPMHUPOBAHBI CIIETYIOIHE JUIYHOCTHBIE PE3YIIbTAThI B YACTH:

1) maTpmoTN4eCKOro BOCIIUTAHUSA:

— TIpOSIBIICHHE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHICKOW (PH3UYECKOM
HaYKH;

—IICHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCHICKHUX YUEHBIX-(H3UKOB;
2) rpaKIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— FOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXJEHMH OOLIECTBEHHO 3HAUYMMBIX U ITHUECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3HKY;

— 0CO3HaHHE BAYKHOCTH MOPAIbHO-3TUYECKUX MIPUHIIUIIOB B JESITEILHOCTH YUEHOTO;
3) 3¢TEeTHYEeCKOr0 BOCIIUTAHMS:

— BOCHPUATHE ACTETUYECKUX KadyeCcTB (PU3MUECKONW HAyKu: €€ TapMOHHUYHOIO IOCTPOEHMS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 IIO3HAHUS:

— OCO3HAaHHC ICHHOCTHU (bHBH“IGCKOfI HAayYKH KaK MOIIHOT'O HMHCTPYMCHTA ITO3HAHUA MUPA, OCHOBBIL
Pa3sBUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOIICH KYJbTYPBI;

—pa3BUTHUE HAY4YHOMH JIF0003HATENBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKOMN AEATEIbHOCTH;

5) popMupoBanus KyJbTYypbl 310POBbS U IMOIHOHAJIBLHOT0 0JIATONIOJIYYHSI:

— OCO3HAaHHWE LEHHOCTH 0E30MacHOro odpas3a XM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
B2XHOCTH TIPABHJI OE30MACHOTO TIOBEJCHUS HAa TPAHCIOPTE, HA JOPOrax, C JJICKTPUYCCKUM U

TCIIJIOBBIM O60pyI[OBaHI/ICM B JOMAIIHUX YCJIIOBUAX;

— chopmupoBaHHOCTH HaBBIKA pediiekcHH, MPU3HAHUE CBOCTO IpaBa Ha OIMMOKY W TAKOTO Ke
IIpaBa y Apyroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIUTAHMA:
— aKTUBHOE YYacTH€ B pEIIEHWU NPAKTHUECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHu3aliy, Topoja, Kpasi) TEXHOJIOTHYECKON U COIMAIbHOM HANpaBICHHOCTH, TPEOYIOIIHNX B

TOM YHCIie U (PU3UIECKUX 3HAHUI;

—MHTepeC K NPAKTHUECKOMY U3YYCHHIO MPOoeCcCHil, CBA3aHHBIX ¢ (DU3HKOIA;



7) IKOJI0THYECKOr0 BOCIMTAHMS:

— OpHeHTalus Ha MpUMEHEHHE (U3MYECKUX B3HAHUM JUIsI pemeHus 3aaad B OO0JIACTH
OKp}DKElIOHIGﬁ CpCabl, IJIAHUPOBAHUS IMOCTYIIKOB M OLICHKKU HX BO3MOXHBIX HOCJIGZ[CTBI/Iﬁ JJIA
OKpY>Karolle Cpeibl;

— 0CO3HaHUE TI00aTbHOI0 XapaKkTepa SKOJOTHUYECKUX POoOieM U MyTel UX peleHus;

8) ajanTannu K U3MEHSIOIMMCH YCJIOBUAM COLUAJBHON U IPUPOIHOI cpeAbl:

— OTPeOHOCTh BO B3aMMOJICHCTBHH IMPH BBITIOJTHEHUHN HMCCIIEOBAHUN M MPOEKTOB (PU3UIECKOM
HaIIPaBJICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHUX;

— IIOBBIILICHUEC YPOBHSA CBOCH KOMIIETCHTHOCTH 4UCpe3 NPAKTUICCKYIO JCATCIbHOCTD,

— noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (HOpMyIHpoBaTh UIEH, TOHITHS,
TUIOTE3bI O (PU3UUECKUX O0BEKTaX U SBICHUSIX;

— OCO3HAaHHUC ,Z[e(bI/II_[I/ITOB COOCTBEHHBIX 3HAHUHM UM KOMIIETEHTHOCTEH B 00J1aCTH (1)I/IBI/IKI/I;
— INIAaHUPOBAHUC CBOCT'O PA3BUTUS B HpI/IO6peTCHI/II/I HOBBIX (1)I/IBI/I‘IGCKI/IX 3HaHI/II71;

— CTPCMJICHHUEC AHAJIM3UPOBATH W BLIABJIIATL B3aUMOCBA3U IPUPOJBI, O6HI€CTB8, 1 3KOHOMHMKHU, B
TOM 4YHCJIC C UCIIOJIBb30BaHHCM (1)I/ISI/I‘IGCKI/IX 3HaHHI>i;

— OLIGHKA CBOUX JIEUCTBUI C YUETOM BIUSHUS Ha OKPYKAIOLLYIO CPEy, BOZMOXKHBIX IN100aIbHBIX
OCJIEJICTBUH.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs mporpaMmbl 10 (PU3UKE HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUs Y
oOyuatomierocss OyayT cpOpMHUpPOBaHBI MeTamnmpeAMeTHbIEe Pe3yJabTaThl, BKJIIOYAIOIINE
MI03HABATEJIbHBIC YHHUBEPCAJbHBbIC Y4YCOHBbIC JCHCTBUS, KOMMYHHKATHBHBIC YHHBEpCAIbHBIC
yueOHbIe AeMCTBUS, PETYJIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE JCHCTBUS.

Ilo3HaBaTe/IbHbIE YHuBEpPCAJIbHbIC y‘{eﬁﬂble JecTBUA

ba3oBble Jornyeckue aeiicTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKA OOBEKTOB (SIBICHH);



YCTaHABIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA IJsi 0000IeHus u
CpaBHEHUS,

BBISBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS B paccMaTpuBaeMbIX (hakTaxX, MTaHHBIX U
HaOJII0ICHUAX, OTHOCAIIMXCS K (PU3MUECKUM SIBIICHUSM;

BbIABJIATE NPUYMHHO-CICACTBCHHBIC CBA3H IIPU U3YYCHHUU (1)I/I3I/I‘-I€CKI/IX SIBJICHUHN U Imponeccos,
JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATh
THUITIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘~I€CKI/IX BCJIMYHH,

CaMOCTOSITENIFHO BBIOMpPATh CIOCOO pemieHus y4eOHOH (u3ndeckod 3amaum  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEIICHHs, BHIOOp HamOoyiee MOIXOJSIIEr0 ¢ YU4ETOM CaMOCTOSTEIBHO
BbIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ncciieioBarejibCcKHe NeiiCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK HCCIICIOBATEIILCKUN HHCTPYMCHT IIO3HAHU,

MpoBOAUTL II0 CaMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (bHBPI“IeCKI/Iﬁ
SKCIICPUMCHT, HE0O0JIBIIOE HCCICI0BAaHUC (1)H31/I‘-I€CKOI‘O SIBJICHUSA,

OLICHMBATh Ha MPUMEHMMOCTb M JIOCTOBEPHOCTh HH(OpMalLMIO, TOIYYEHHYI0 B XOJ€
UCCIIEI0OBAHNS WM DKCIICPUMEHTA,

CaMOCTOSITEIIEHO (pOpMYyITUPOBaTh O0OOMIEHUS W BBIBOABI IO pe3yJbTaTaM TPOBEACHHOTO
HAOII0/ICHUS, OTBITA, UCCIICIOBAHMS,

IMPOIrHO3UPOBATHL BO3MOKHOC z(anLHeﬁmee Pa3BUTHC (1)I/ISI/IIIGCKI/IX IpoueCcCcoB, a TaKKe
BBIIBUT'aTh IPCAINIOJIOKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmaunmeii:

IPUMEHSATh Pa3JInYHbIE METO/Ibl, MHCTPYMEHTHI U 3alIPOChI MPHU MOUCKE U 0TOOpe MH(pOpMAIUU
WIN TaHHBIX ¢ YIETOM MPEATIOKEHHOHN yueOHOH Ppu3nueckoii 3ajauu;

aQHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMYHBIX BUIOB U
(bopMm npencTaBieHus;

CaMOCTOSATENIbHO ~ BBIOMpATh  ONTHMalbHYIO (opMy mpeicraBieHus HHOOPMALUH |
WUTIOCTPUPOBATh pEelIaeMble 3aJjaul HECIOKHBIMU CXEMaMH, AMarpaMMaMu, UHOW rpaduxoi u
UX KOMOMHAIMSIMH.

KoMMyHHUKAaTHBHBbIE yHHBepPcaJbHbIE Y4eOHbIE el CTBHA:

B XO0Jl¢ OOCYXIEHHUs y4eOHOro MaTepuaya, pe3ylbTaToB J1ab0paTOPHBIX PabOT W MPOEKTOB
3a][aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha

PEeICHUE 3a/la4r U MOAACPKAHUC 0J1ar0KeaTeIbHOCTH O6III€HI/I$[;

COIIOCTABJISITb CBOU CYXXKACHHUA C CYXKACHUAMU JAPYIrUX YYACTHHUKOB AWajora, O6Hap}I)KI/IBaTI)
pas3iimuuc u CXoaCTBO HOBHHHﬁ;

BBIPpaXXaTb CBOXO TOYKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX,



nyOJIMYHO NPEACTABIATH PE3YNbTAaThl BBHIMOJIHEHHOTO (DU3MYECKOro OmbITa (IKCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

[NOHMMATh W MCHOJb30BaTh IMPEUMYILIECTBA KOMAHJIHOM M HWHAUBUAYAIbHONW pabOThl Npu
peLIeHUH KOHKPETHON (U3UYECKOi MpobIemsbl;

MPUHUMATh €I COBMECTHOM JESITEIIBHOCTU, OPTraHU30BBIBATh JCHCTBUSA 1O €€ JOCTHXKECHHIO:
pactpenensaTh poiu, OOCYXKIaTh IMPOLECChl U PEe3ylbTaThl COBMECTHOUM pPaboThl, 0000IaTh

MHEHHS HECKOJIBbKUX JIFOICH;

BBITIOJIHATH CBOIO YaCThb pa6OTI)I, AOCTHUTasl KAYECCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIlPaBJICHUIO
" KOOPpAUHHUPYS CBOU HeﬁCTBHH C ApYTUMHU YWICHAMU KOMAaH/BbI;

OIICHMBATh Ka4yeCTBO CBOEro BKJIaJa B OOWIMN MPOAYKT MO KPUTEPUSAM, CaMOCTOSATEIHHO
c(hopMyITHpPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHUS.

PerJIﬂTI/IBHbIe YHUBEpPCAJIIbHbIE y‘{eﬁﬂble JeCcTBUA

Camoopranu3anusi:

BBIBIIATH MPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TPEeOYIOLIMX M pEeLIeHus
(bu3nyecKuX 3HaAHMIA;

OPUEHTUPOBATHCS B PANIMUHBIX MOAXOAAX MPHUHATHS pElICHUN (MHAUBUAYAJIbHOE, MPUHSTHE
pellieHus B TPyIIIe, MPUHITHE PEeIICHUN TPYIIoii);

CaMOCTOSITENIbHO COCTaBISATh aJITOPUTM pElIeHUs PU3NYECKON 3a7auu WU TUTaHA MCCIIeI0BaHuUs
¢ y4€TOM WMCIOMIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npeJiaraeMble BApHAHThI PEIICHHI;

JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJLJIEKT:

JAaBaTb aICKBATHYIO OLICHKY CUTyalluu W IpCJjiaraThb IjiaH eé N3MCHCHMUA,

OOBSACHATH NPUYMHBI JTOCTH)KEHHS (HEZOCTH)KEHHSI) PE3YJIbTAaTOB JEATEILHOCTH, JaBaTh OLIEHKY
proOpEeTEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACATCIIBHOCTDH (B TOM 4YHCJI€E B XOJ BbIIIOJHCHUSA (1)I/I3I/I‘-I€CKOI‘O
HCCIICAOBAaHUA HIIN HpOGKTa) Ha OCHOBC HOBBIX O6CTOHT€HLCTB, HU3MCHUBIINXCA CHTyaHHﬁ,

YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLCHUBATHb COOTBCTCTBUEC PE3YyJIbTaTa LHCIIU U YCIIOBUAM,



CTaBUTHL ce0s HAa MECTO APYyroro 4eJIOBCKa B XOAC CIIOpa WJIN NHUCKYCCHUU HAa HAYYHYIO TCMY,
IMOHUMATb MOTHBbI, HAMCPCHUS U JIOTUKY APYToOro,

NPU3HABaTh CBOE MPABO HA OMIMOKY MPH pPelIeHUH (PU3UUECKUX 33]ad WU B YTBEPKICHHUAX Ha
Hay4HbIE TEMbI U TAKOE YK€ IIPaBO APYroro.

INPEJIMETHBIE PE3YJIBTATDI

K koHity o0yueHus B 7 Kjacce rpeMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y 00yUaIOLIUXCSl YMEHUI:

UCIIONIb30BaTh TMOHATUSA: (U3MYECKHE M XUMHUYECKHUE SBIICHUs, HAOIIOJCHHE, IKCIEPUMEHT,
MOJIeJTb, THUIIOTE3a, CIUHUIBI (PH3UYECKUX BEITUYHMH, aTOM, MOJICKYJa, arperaTHbIe COCTOSHUS
BelecTBa (TBEpPAOE, JKHUJIKOE, Ta3000pa3HOE), MeXaHWMYecKoe MABM)XEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPAaCKTOPHs, pPaBHOJCHCTBYOIIAs cuja, aedopMarus
(ynpyrasi, miacTu4ecKkas), HeBeCOMOCTb, COOOIIAIOIIUECS COCYIbI;

pasnnyath sBiaeHus (aud¢ys3us, TEIIoBOe JABMKEHME YacTHUIl BELECTBAa, PaBHOMEPHOE
JIBU)KEHUE, HEPABHOMEPHOE JBHM)KEHUE, MHEPLIMS, B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIIBIX
TeJI C 3aKPEIUIEHHON OChbIO BpALIEHUs, Nepefaya JaBlieHus] TBEPABIMU TeJaMM, KUAKOCTSIMH U
ra3amu, aTMocqepHoe AaBliCHHE, IUIABaHUE TN, MPEBPAICHUS MEXaHWYECKOHW SHEPruu) 0
ONHCAaHUIO MX XapaKTEPHbIX CBOICTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(duznyecKoe SIBICHUE;

pacrmo3HaBaTh MPOSIBICHHE W3YYCHHBIX (DU3MYECKHX SBICHUA B OKPYXKAIOIMIEM MHUpPE, B TOM
yrcie (U3NYECKUEe SBICHHS B TPUPOJIC: MPUMEPHI JIBUKCHUS C PA3IMYHBIMU CKOPOCTSMHU B
JKUBOM W HEXHBOW MPHPOJEC, JCUCTBHE CWJIBI TPEHUS B TPHUPOJE M TEXHHUKE, BIIASHUC
aTMOC(EpPHOTO JIaBJICHUS HA JKUBOW OpPraHu3M, IUIaBaHUE PbIO, phIYard B TEJIC YEIOBEKa, MPH
9TOM TMEPEBOJUTH NPAKTHUYECKYIO 3a7ady B Yy4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOHCTBA
(mpu3HaKK) HGU3NIECKUX SBICHUM;

ONKCHIBATh M3yYCHHBIC CBOHCTBA Tel W (PU3WUYCCKUE SBJICHHS, HWCIOJB3Ys (HHU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTbD,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJIa TPEHHsI, AaBleHHE (TBEPAOTO Teja, KUIKOCTH,
ra3a), BBITAJIKABAIONIAs CUJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, TUICYO CHIIBI, MOMEHT CHIIBI,
KOA((UITMEHT TOJE3HOTO JCWCTBUS MEXAaHU3MOB, KHHETHYECKAas W TOTCHIHUAIbHAS DHEPTHS),
IpU OINUCAHUU TIPABWJIBHO TPAaKTOBaTh (M3WYCCKHIA CMBICI HCIIOJIBb3YEMbIX BEIMYUH, HUX
0003HAYCHHS U CIUHUIBI (PU3HUECKUX BEIUYHH, HAXOJUTh (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKyI0 BEJIIMYMHY C JIPYTMMHU BEIMYUHAMHU, CTPOUTH IpadUKU U3yYCHHBIX 3aBHCUMOCTEH
(GU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHUE SIBJIEHUS M IPOLIECCHI, HCIIOJIb3Ys IpaBHIIa
CJIOKEHHsI CHII (BJIOJIb OHOMU MpsiMoit), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena, npaBuio
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHHs MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaTh CIOBECHYIO (OPMYIMpPOBKY 3aKOHa U 3alUCHIBaTh €ro
MaTeMaTHYECKOE BbIPAKEHUE;



OOBACHATh (PU3UYECKUE SIBIICHUS, MPOIECChI M CBOMCTBA TEJI, B TOM YHUCIE W B KOHTEKCTE
CUTYyaIMi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYMHHO-CIICICTBEHHBIEC CBS3H,
CTpPOUTh OOBACHEHHWE M3 1—2 IIOTMYECKHX MIaroB C OMOpod Ha 1—2 H3y4EeHHBIX CBOMCTBA
(bU3HYECKUX SBIICHUH, PU3NICCKUX 3aKOHA UITH 3aKOHOMEPHOCTH;

pemiatk pacdérHble 3amadd B 1—2 JEWCTBHS, HUCIIOJB3Ys 3aKOHBI U (POPMYJIIBI, CBSI3BIBAIOIIHC
(du3nveckue BEJIMYUHBI: Ha OCHOBE aHAlIM3a YCIOBHSI 3aJaudl 3allMChIBATh KPATKOE YCIIOBHE,
MOJICTABJIATh (PU3HUYECKUE BETUIHHBI B (POPMYJIBI M TIPOBOJIUTH PACUETHI, HAXOIUThH CIIPABOYHBIC
JIAHHbIC, HEOOXOJMMBIC JUIsl PEUICHUs 3a/ay, OICHHBATh PEATUCTUYHOCTH TIOJYYCHHOM
(bU3MYECKON BEIIMUNHBI;

pacrio3HaBaTh IMpOOJIEeMbl, KOTOPbIE MOXHO PELIMTh IPH MOMOUIM (PU3HMUECKUX METOJOB, B
ONMCAaHUU UCCIIEJJIOBAHMSI BBLACIATH IPOBEPSIEMOE IPENIONIOKEeHHE (TUIIOTE3y), pa3iudarbh U
UHTEPIPETUPOBATH MOJTYUYEHHBIH pe3ysbTaT, HaXOAUTh OIIMOKU B XOJ€ OIbITA, JeJIaTh BBIBOJIbI
110 €ro pe3yabTaTaMm;

IPOBOJUTH OMNBITHI 1O HAOMIOACHWIO (DU3MUYECKUX SBICHWA WM (U3NIECKUX CBOWCTB TeIl:
(GopMynupoBaTh INpOBEpsieMble MPEINOI0KEHUsA, COOMPAaTh YCTAHOBKY U3 NPEAJIOKEHHOIO
000pyZI0BaHUSs, 3aIMCHIBATH XO/I OMBITa U (POPMYIIUPOBATH BHIBOJIBI,

BBIIOJIHATh MpSMbIE HM3MEPEHUS pPAacCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CUJIbl U
TEMITEPATypPhI C MCIOJIb30BAHHEM aHAIOTOBBIX M IM(POBBIX MPUOOPOB, 3aMKCHIBATH MOKA3AHUS
prOOPOB C YIETOM 3aJaHHON aOCOFOTHON OTPEITHOCTH U3MEPCHHUH;

MNpoOBOANUTL HCCICAOBAHHUC 3aBUCHUMOCTH O,Z[HOI>'I (bHBH“IGCKOfI BCINYHNHBI OT ,Z[perﬁ C
HCIIOJIb30BAHHUEM IIPSAMBIX I/I3M€p€HI/II71 (3aBI/ICI/IMOCTI/I IMIyTH PaBHOMCPHO JABHWIKYIICTOCA TCjia OT
BPpCMCHHU MABWIKCHUA TCJA, CHIIbI TPCHHA CKOJIBXKCHHA OT BC€Ca TCJId, KaduCCTBa O6pa6OTKI/I
HOBerHOCTefI TCJII U HC3aBUCUMOCTH CWJIbI TPCHUSA OT ILIOIIAAN COIPHUKOCHOBCHHA TCJ, CHUJIbI
YOpyroctu OT yHJIMHCHUS IIPYKUHBIL, BLITaHKI/IBaI-OH_Ieﬁ CHJIBI OT 00BéMa HOprx(éHHOfI 4aCTu
TCI1a U OT IINIOTHOCTH XHUJKOCTH, e€ HE3aBUCUMOCTH OT INIOTHOCTH TCiIa, OT FJIy6I/IHI)I, Ha
KOTOPYIO IOI'PY:KEHO TECJIO, YCJIOBI/Iﬁ Ij1aBaHus TCII, YCJIOBI/Iﬁ paBHOBCCHUA pbIdyara u 6J'IOKOB),
Y4aCTBOBAaTh B INIAHUPOBAHHUU yT-I€6HOFO HCCICJ0BaHUs, CO6I/IpaTI) YCTAaHOBKY W BBIIIOJIHATH
HU3MCPCHUs, ClIcAys NPCAJIOKCHHOMY  IUJIaHY, (bHKCHpOBaTL PE3yJIbTAaThl HOHy‘lGHHOﬁ
3aBUCHUMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIMYHMH B BHIC MPCIJIOKCHHBIX Ta6JII/ILI n I‘pa(bI/IKOB, J€J1aTh
BBIBOJIBI 11O PE3YyJIbTaTaM UCCIICAOBAHUS,

IPOBOJUTH KOCBEHHBbIE M3MEpEHUs (U3NYECKUX BEIMYMH (IUIOTHOCTH BELIECTBA KHUJKOCTH U
TBEPAOrO Tela, CWIA TPEHHs CKOJIBXCHHUS, JaBICHUE BO3/yXa, BBITAIKUBAKOIIAS CHIIA,
JIeMCTBYIOIAs HAa MOrPYKEHHOE B KHUJIKOCTb TeNO0, KO3()(UIIUEHT MOJIE3HOTO EHCTBUS MPOCTHIX
MEXaHU3MOB), CIeaysl MPENJI0KEHHOW WHCTPYKIMU: TPU BBITOJHEHHH W3MEPEHU coOuparhb
SKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYMCIIATH 3HAYCHUE UCKOMOM BEIIMYHHBIL;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYIOBaHHEM;

YKa3bIBaTh TPHUHIMUIBI JIEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB: BEChI, TEPMOMETD,
JUHAMOMETP, COOOIIAIOIINECs COCY/IbI, OapoMeTp, phluar, MOJABUKHBIA U HEMOJBHKHBIN OJIOK,
HaKJIOHHAs MIOCKOCTD;

XapaKTepu30BaTh MPUHIMIIEI JIEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONnopoil Ha uX omnucaHusd (B TOM YHWCIE: TMOAIMUIHUKYM, YCTPOMCTBO BOJOMNPOBOA,
TUPABIMYECKUM TPECcC, MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoMETp), HCIOJIb3Ys



3HaHHUSI O CBOMCTBAxX (bHSI/I‘leCKI/IX SBJICHUH W H606XOI[I/IMI>IG (1)I/IBI/ILI€CKI/I6 3aKOHbI H
3aKOHOMCPHOCTH;,

IPUBOJUTH MpPHUMEPHl (HAXOAWTh MH(OpPMALMIO O IMPHUMEpax) MPAaKTUYECKOrO0 HCIOJb30BaHUs
(Gu3nuecKrx 3HaHUH B MOBCEIHEBHOW KM3HM U1 o0ecriedeHHs 6€301acHOCTH MPH 00palleHHH ¢
npubopaMl M TEXHHYECKUMH YCTPOWCTBAMHM, COXPAaHEHHS 3JI0POBbSI W COOJIONEHUS HOPM
3KOJIOTHYECKOI0 ITIOBEJICHUS B OKPYKAIOLIEH CPELIE;

OCYLICCTBJIATD OT60p NCTOYHHUKOB I/IH(l)OpMaLII/II/I B I/IHTepHeTe B COOTBCTCTBUU C 3aJJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBC HMCIOIINXCA 3HaHUH H HyTéM CpaBHCHHA PA3JIUYHBIX
HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa ABJIACTCA HpOTHBOpG‘-IHBOfI WM MOXET OBIThH
HGI[OCTOBepHOfI;

UCIIONIb30BAaTh MPHU  BBIIOJIHEHUH Yy4YeOHBIX 3aJaHUil HAYYHO-TIOMYISAPHYIO JIUTEPATypy
(Gu3NYECKOro COAEpKAHMSI, CIPAaBOYHBIE MaTepuallbl, pecypchl cetu HHTepHeTr, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HUHGOpPMALMM W3 OJHOW 3HAKOBOMU
CUCTEMBI B IPYTYIO;

co31aBaTh COOCTBCHHBIC KpaTKWE NHCHbMCHHBICE W YCTHBIC COOONICHHWS HAa OCHOBE 23
UCTOYHUKOB MH(pOpMauu (HU3MYECKOTO COJEPKAaHUs, B TOM UYUCIE MyOJUYHO JeNaTh KpaTKue
COOOIEHUsT O pe3ysibTaTaX NPOSKTOB WM Y4YEOHBIX HCCIICIOBAHHWM, TPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYCHHBIN MOHATUNHBINA ammapaT Kypca (U3MKH, CONMPOBOXAATh BHICTYIUICHUE
MPE3EHTALHEH;

IIpX BBIITOJIHCHUHA y‘le6HI>IX IIPOCKTOB U I/ICCJIG,Z[OBaHI/Iﬁ pacupeacisiTb 00513aHHOCTH B Ipyniie B
COOTBCTCTBHH C IIOCTABJICHHBIMHU 3aJad4aMH, CJICAUTH 3a BBIIIOJIHCHHUCM IlJIaHa HGfICTBI/Iﬁ,
aICKBATHO OLCHHUBATH COOCTBEHHBIH BKJIal B ACATCIBbHOCTb TI'PYIIIIbI, BbICTPAUBATH
KOMMYHUKATHBHOC B3aHMOI[€fICTBH€, YUUThIBAA MHCHHUEC OKPYXKAIONIUX.

K xoniy oOyuenus B 8 kjacce npeMeTHbIC PE3yJIbTaThl Ha 0230BOM YPOBHE JIOHKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y 00YUaOIINXCSI YMEHUI:

UCIIOJIB30BATh MOHATHA: MAacca U pasMepbl MOJEKYJ, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYIL,
arperaTHple COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIC Tella, HACHIIEHHBIA W
HEHACBILICHHBIN I1ap, BIAXXHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrus, TEIJIOBOU
JIBUTaTelb, 3JIEMEHTAPHBIN JJIEKTPUYECKUN 3apsill, JJIEKTPUYECKOE I10JI€, NPOBOJHUKH H
JURJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

pa3nuuarh ABICHMS (TEILUIOBOE PACIIMPEHUE U CKaTHe, TEIUIoNepeada, TEIIIOBOE PaBHOBECHUE,
CMauyuBaHHe, KalWUISPHbIE SBJICHUS, UCIApEHHUE, KOHJEHCALUs, IUIABIeHUE, KPUCTAJUIM3aLUs
(oTBepueBaHuE), KHUIIEHHE, Terionepenaya (TEIUIONPOBOIHOCTb, KOHBEKLHS, W3Iy4YCHUE),
JIEKTpHU3alMs Tell, B3aUMOACHUCTBUE 3apsiioB, JCHCTBUSA HIIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBUE MArHUTHOIO MOJS HA MPOBOJHUK C TOKOM,
3JIEKTPOMArHuTHasi MHIYKIMS) 110 ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE,

pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUI B OKpY)KAIOLIEM MHUpPE, B TOM
yrcie GU3NYEeCKUe SBJICHHs B MIPUPOJIE: MOBEPXHOCTHOE HATSKEHNUE U KallWJUIPHbIC SIBJICHUS B
IpUpoze, KPUCTALIBI B Ipupoe, uinydenne CorHIla, 3aMep3aHne BOJIOEMOB, MOPCKUE OpH3BI,



o0Opa3oBaHuUe pOChl, TYMaHa, UHEsl, CHEra, JJIEKTPUUYECKHE SIBJICHHs B aTMoc(depe, IeKTPHUUECTBO
JKUBBIX OpraHU3MOB, MarHUTHOE MoJie 3eMJu, Apel( MOIIOCOB, POJIb MATHUTHOIO IOJS AJIs
KHU3HU Ha 3emiie, MOJIIPHOE CUSTHUE, IIPU 3TOM IEPeBOJIUTh MIPAKTUYECKYIO 3ajauy B y4eOHYIO,
BBIJIETISTH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHMUI;

ONHKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3UYECKUE SBICHUS, HWCIOIB3Yysd (U3NIECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrusl, KOJIUYECTBO TEIJIOTHI, yeIbHAas TEII0EMKOCTh
BEILIECTBA, YyJENbHAs TEIUIOTA IUIABJICHMSA, YJAENbHAs TEIUIOTa IapooOpa3oBaHUs, yJelIbHAs
TEIJIOTa CrOpPaHUsl TOIIMBA, KOI(Q(UIMEHT IMOJE3HOro JEeHCTBUA TEIUIOBOW MAIIMHBI,
OTHOCHUTEIIbHAS BIAXXHOCTb BO3JyXa, DJJIEKTPUYECKHM 3apsAl, CHJIA TOKa, JIJIEKTPUYECKOE
HaNpsDKEHUE, CONPOTHBIIEHUE NPOBOJHHUKA, YJEJIBbHOE CONPOTHBIIEHHE BeIllleCTBa, padoTa U
MOIITHOCTH JIEKTPUYECKOTO TOKA), MPH OMUCAHWU TPABHIIBHO TPAKTOBATh (PU3MUYECKUI CMBICI
UCIIOJIb3YEMBbIX BEIMYMH, 0003HAYECHUS U eIMHULIbI (PU3MUECKUX BEJIIMYMH, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (DM3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduKu
U3yUYCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINUMH;

XapaKTCPU30BaATh CBOICTBa TECII, (1)I/I3I/I‘~I€CKI/I€ SABJICHUA MW IPOUECChI, HCIIOJIb3ysl OCHOBHBLIC
TIOJIOXKCHHSI MOJICKYJIIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA, PUHIUIT CYIIEPIIO3UIIHA
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma i ydacTka LeTH,
3akoH JDkoyns—JIeHIa, 3aKOH COXpaHEHHsS JSHEPrHMH, IPH OSTOM JaBaTh CJOBECHYIO
(OopMyIHMPOBKY 3aKOHA U 3alIUChIBAaTh €M0 MaTEMATHUECKOE BbIPAKEHHUE;

OOBACHATh (PU3MYECKUE IPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE CUTyalUi
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh HNPUUYMHHOCIECICTBEHHbBIE CBSI3U, CTPOUTH
oO0BsicHeHne M3 1—2 JOTMYECKUX MIaroB € OMOpOi Ha 1-2 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTtb pvaéTHBIe 3aJa4du B 2-3 HeﬁCTBHH, HCIIOJIB3Ysl 3aKOHbI U (bOpMyJ'IBI, CBA3bIBAIOIIHC
(1)I/I3I/I‘~I€CKI/I€ BCJIMYMHBI: Ha OCHOBC aHaliM3a YCJIOBUSA 3aJadud 3allMCbIBAThH KPAaTKOC YCJIOBHUC,
BbIABJIATL HCAOCTATOK JaHHBIX [JIs1 PCIICHUSA 3adayu, BLI6I/IpaTI> 3aKOHbBI H (bOpMyJ'IBI,
H€O6XOZ[I/IMBI€ st e€ pemicHus, MIpPOBOAUTH pacqéTm U CpaBHUBATL ITOJYYCHHOC 3HAYCHHC
@HSHHGCKOﬁ BCINYHNHEBI C U3BCCTHBIMHU JaHHBIMMU,

pacrio3HaBaTb HpO6JI€MI)I, KOTOPLIC MOXHO PpCHIMTL IIpU IMOMOIIN (1)I/I3I/III€CKI/IX METO/10B,
HCIIOJIB3Ysl OIMMCAHUC HCCICHOBAHUA, BBIACIATH IPOBEPACMOC MPCAIIOJIOKCHUC, OLCHUBATH
MMPaBUJIBHOCTH MOPAAKa IMMPOBCACHUA NCCIICAOBAaHMs, 1€J1aTh BBIBOABI,

IPOBOJUTH OMBITH MO0 HAOMIOACHUIO (U3UYECKUX SIBICHUNW WM (DU3WYECKHX CBOICTB Tell
(KanmuUIApHbIE SBJEHHUS, 3aBHCHMOCTb JABJICHUS BO3JyXa OT €ro o0béMma, TeMIleparyphl,
CKOPOCTH IIpOllecca OCTBIBAHMS M HAarpeBaHUs IPU H3JIyYCHUM OT [BETa W3JIy4arolen
(morsjomaroneif) NOBEPXHOCTH, CKOPOCTb HCHApeHHUs] BOABI OT TEMIIEPAaTypbl KHUJIKOCTH U
IO €€ MOBEPXHOCTH, IEKTPHU3alUs Tl M B3aUMOJACHCTBUE JJIEKTPUUYECKUX 3apsilioB,
B3aMMOJCMCTBUE IIOCTOSHHBIX MAarHUTOB, BHU3yaJM3allisl MAarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuTOB, JEHWCTBHS MArHUTHOIO IIOJISI HA IIPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  3JIEKTPOJBUIATeNsl  IOCTOSHHOTO  TOKa):  (OpMYJIMpOBaTh  IpOBEpsieMble
IPEIOI0KEHUs, COOUPATh YCTAaHOBKY M3 MPENJIOKEHHOTO OOOPYIOBaHUS, OMHCHIBATH XOJ
OMbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBITIOJHATH MPSMbIE H3MEPEHUS TEMIIePAaTypbl, OTHOCUTEIHHOM BIIAXKHOCTU BO3/yXa, CUIIBI TOKA,
HANPSDKEHUST C WCIOJIh30BAaHUEM AHAJIOTOBBIX MPUOOPOB M JATYUKOB (DH3UYECKUX BEIHYMH,
CPaBHHMBATh PE3YJIbTAThI H3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON OTPEITHOCTH;



IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (U3MYECKOH BEIMYMHBI OT JpPYyro ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTb COIIPOTUBIICHUS IPOBOJIHUKA OT €T0 JIMHBI,
IJIOLIAAU IIONEPEYHOrO0 CEUYCHHUS U YIEIbHOTO COIPOTHUBIICHMS BEILIECTBA IIPOBOJHUKA, CHUJIbI
TOKa, MWJAYyIIEr0 4Yepe3 IPOBOJAHMK, OT HaIpsHKEHUs HAa IPOBOJHUKE, HCCIECIOBAHUE
[10CJIEI0BATEIbHOI0 U NapauIeIbHOIO COeMHEHUH MPOBOAHUKOB): INIAHUPOBATh UCCIIEJOBAHNUE,
coOuparbh YCTaHOBKY U BBIIOJIHATh U3MEPEHUs, CIEAys NMPEAJIOKEHHOMY IUIaHy, (PUKCUPOBAThH
pe3y/ibTaThl IMOJyYEHHOM 3aBUCUMOCTH B BHUAE TaOaul M rpaduKOB, Je1aTh BBIBOJBI IO
pe3yibpTaTaM UCCIIEI0BAHMS;

IIPOBOAMTH KOCBEHHbIE M3MEPEHUs (PU3UUYECKUX BEIUYMH (yAeNbHas TEMJO0EMKOCTh BEIECTBA,
COIIPOTHUBJIEHUE TPOBOAHMKA, pab0Ta M MOIIHOCTh 3JIEKTPUUECKOrO0 TOKA): IUIAHUPOBATH
U3MEpEHUs], COOUpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIE€Nysl MPEUI0KEHHON UHCTPYKIUH, U
BBIYKCIIATH 3HAYCHUE BEIMYMHBL;

cOOIIIOIaTh MTpaBHiIa TEXHUKH OE30MACHOCTH MIPU paboTe ¢ 1a00opaTopHBIM 000pyI0BAHUEM;

XapaKTepu30BaTh MPUHIMIIEI JIEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpoil Ha WX omnucaHus (B TOM YHUCIIE: CHUCTEMa OTOIUIEHUs JOMOB, TMIPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETYMK DIIEKTPHUUECKONW SHEPTHH, SJICKTPOOCBETHTEIbHbIC
npuOOpbl, HarpeBaTelbHbIE SJIEKTPONPUOOpPHI (IPUMEPHI), JIEKTPUUYECKHE MPEJOXPAHUTENH,
AJIEKTPOMArHuT, 3JIEKTPOJIBUraTellb IOCTOSHHOIO TOKa), MCIONb3ysd 3HaHUS O CBOMCTBax
(du3nueckux ABJICHUNA U HEOOXOAUMbIEe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIe TEXHUYECKHE YCTPOWCTBA U M3MEPHUTEIbHbIE IPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KMJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTaTellb BHYTPEHHEr0 CrOpaHusl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPHUECKUX
LEeNel ¢ MOCICN0BAaTECIIBHBIM U IIAapAJUICIbHBIM COCIUHEHUEM JJIEMEHTOB, pa3iuydas yCIOBHBIE
0003HAYCHMSI FIIEMEHTOB JIEKTPUUYECKUX LIeTIeH;

IPUBOJUTH MpPHUMEPHl (HAXOAWTh MH(OpPMALMIO O IMpHUMEpax) MPAaKTUYECKOrO HCIOJb30BaHUS
(bu3nuecKrx 3HaHUH B MOBCEIHEBHOW KU3HM U1 o0ecrieyeH s 0€3011acHOCTH MPH 00palleHUH ¢
npubopaMl M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbSI W COOJIONEHUS HOPM
3KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH CpelIe;

OCYIIECTBIISITh TOMCK HHpOpMAIMK (PU3NYECKOro coaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOIIMXCA 3HAHUW W TyTEM CpPaBHEHUS JIOMOJHUTEIbHBIX HCTOYHHUKOB  BBIIETSATH
uHbOpMaIINIO, KOTOPAs SIBISIETCS MPOTUBOPEUYNBOM UITU MOXKET ObITh HEJJOCTOBEPHOM;

UCIIONIb30BAaTh MPH  BBIOJIHEHWH Yy4YEOHBIX 3aJaHUil HAY4YHO-TIOMYJISAPHYIO JIUTEPATypy
(Gu3MYECKOro COAEpKaHMsI, CIPAaBOYHBIE MaTepualbl, pecypcbl cetu HHTepHeT, BlaneTh
npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HUHGMOpPMALMM W3 OJHOW 3HAKOBOMU
CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIC MHCHMEHHBIE U KpaTKHUE YCTHBIE COOOIIeHUs, 000011as nHPOpMAIUIO
U3 HECKOJIBKUX MCTOYHHKOB (PU3UUYECKOTO COJEP)KAHUS, B TOM YHCJIC MYOJIMYHO MPEACTABISATH
pe3ynbTaThl MPOEKTHOM WM MCCIIEIOBATEIbCKONW JAESATENBHOCTH, HIPU 3TOM TIPaAMOTHO
UCIIOJIb30BaTh M3YUYCHHBIN MOHATUUHBINA ammapaT Kypca (U3HKH, COMPOBOXIATH BHICTYIUICHHUE
MpEe3CHTAIUEN;

IIpHU BBIITOJIHCHHUUA y‘{e6HBIX IMPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (bHSI/I‘leCKI/IX IMpouecCCOB PaACIIpCACIIATD
0053aHHOCTHU B Ipynie B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/ia4aMU, CJICAUTL 3a BBIIIOJIHCHUCM
IJ1aHa HeﬁCTBHﬁ H  KOPPCKTHPOBATL €TI0, aJACKBATHO OLICHHUBATH COOCTBEHHBIN BKJIaJd B



JIeATEIbHOCTh  TPYIINbl, BBICTPAUBATh KOMMYHHMKAaTHBHOE B3aUMOJEHUCTBUE, MPOSBIAL
TOTOBHOCTD pa3pemiarb KOHQIUKTHI.

K xoniy oOyuenus B 9 kjacce npeMeTHbIC PE3yJIbTaThl Ha 0230BOM YPOBHE JIOJHKHBI OTPaKATh
c(hOpMUPOBAHHOCTH Y 00YUaAIOIIUXCSI YMEHUI:

MCII0JIb30BaTh MOHATHS: CUCTEMA OTCUETA, MAaTEepUANIbHASL TOUKA, TPAEKTOPHS, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBUKECHMUS, nedopmanus (ynpyrasi, IIacTUYECKas), TpEHHE,
HEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3Kd, LEHTP TSKECTH, aOCONIOTHO
TBEP/0E TEJO, HEHTP TSHKECTH TBEPAOIO Teja, paBHOBECUE, MEXAaHUUYECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HHOPA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKajda AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M NAIbHO30PKOCTbh, CIIEKTPHI UCITYyCKaHHs M TOTJIOMEHH, albda, 0eTa- u
ramMma-u3JIy4eHHsi, U30TOIIbI, sIIepPHAst SHEPIeTHKA;

paznuyarth  sBJICHUS (PaBHOMEPHOE U  HEpPaBHOMEPHOE IPSIMOJIMHEWHOE  JIBUJKEHUE,
PaBHOYCKOPEHHOE IpPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe TeJl, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTUBHOE JBMKCHHE, KOJIeOATeIbHOE
JBIDKEHUE (3aTyXalollMe M BBIHYKICHHbIE KOJICOAaHUsS), PE30HAHC, BOJHOBOE JIBM)KEHHE,
OTpaK€HHE 3ByKa, NPSAMOJIMHENHOE paclpOCTpPaHEHHE, OTPaKEHUE U IPEIOMIICHUE CBETa,
IIOJTHOE BHYTPEHHEE OTPaK€HHE CBETa, pa3joXKeHHe OeJoro cBera B CIEKTP U CIOXKEHHE
CHEKTPaJIbHBIX I[BETOB, IMCIIEPCUSl CBETA, €CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEWYATOro CIeKTpa U3JIy4eHHs ) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE,

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SBICHUH B OKpY)KamomeMmM Mupe (B TOM
yuciae (QU3MUECKue SIBICHUS B MPUPOJAE: NPUIMBBI M OTJIMBBI, JBMKeHUE I1aHeT CoJIHEe4HOM
CUCTEMbI, PEAKTHUBHOE JIBUJKEHUE KUBBIX OPraHU3MOB, BOCIPHUATHUE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEWCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LBETa TeJ, ONTHYECKUE SBJICHUS B
npupoae, OWOJIOTUYECKOe JEeHCTBUE BHIMMOIO, YIBTPa(HOIETOBOTO M PEHTIE€HOBCKOTO
U3Iy4YE€HUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4H, pPaJUOAKTUBHOE
U3JyYEHUE MPUPOJIHBIX MMHEPAJIOB, JCHCTBHE pPAJUOAKTUBHBIX HW3JIyYEHUN Ha OpraHu3M
YeJI0BEKa), IIPU 3TOM NEPEeBOJIUTh MIPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIIENATh CYIIECTBEHHbIE
CBOICTBa (IIpU3HAKN) PU3NUECKUX SBICHUMN;

ONKCHIBaTh M3YYECHHbIE CBOWCTBA Tel W (U3MYECKUE SIBICHUS, HUCHOJIb3Yysd (u3NYecKue
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHHUE,
NepeMEIICHUE, IyTh, YrioBas CKOPOCTb, CHJIA TPEHUs, CUJIa YIPYrOCTH, CHUJIA TKECTH,
YCKOpEHHE CBOOOJHOTO MAJEHUs, BEC Tela, MMITYyJIbC Tela, MMIYJIbC CHJIBI, MEXaHHYeCKas
paboTa M MOILIHOCTb, NOTEHIMAJIbHAS SHEPIUs Tea, MOJHATOr0 HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTCHI[MAIbHAS JHEPIUs CXKATOW NPYKUHBI, KMHETHYECKAas JHEPIHs, IOJIHAsg MeXaHU4ecKas
9HEprus, NepuoJl W 4YacTora KojeOaHWM, AJMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHAa,
CKOPOCTb CBE€Ta, I0Ka3aTeb IPEJIOMIIEHUS CpEe/bl), MPU OMHCAHUM NPABUIBLHO TPAaKTOBATh
(Gu3nUecKuil CMBICII UCIOJIb3YyEMBIX BEJIMYMH, 0003HAYCHUS U €AMHUIBI (PU3NYECKUX BEJINYMH,
HaXOJUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DM3MUECKYIO BEJIMYMHY C APYTMMH BEIUYMHAMU,
CTPOUTH TPaPUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

XapaKTCpU30BaATb CBOIMCTBa TCI, (1)H31/I‘{€CKI/IC ABJICHUS W TPOHECChI, HCIIOJIb3YyA 3aKOH
COXpaHCHUs SHEPIrHUH, 3aKOH BCCMUPHOI'O TATOTCHUSA, MPUHLUIT CYICPHO3UINUN CHUJI, IIPUHIIUIT
OTHOCHUTCIIBHOCTHU FaHI/IHeH, 3aKOHBI HBI-OTOHa, 3dKOH COXPAHCHUS UMIIYJIbCA, 3aKOHBI



OTPaXEHHUs U IPEIOMIICHUs CBETA, 3aKOHBI COXPAHEHUsS 3apsAJ0BOIO U MacCOBOIO YHUCEN INPHU
AJIEPHBIX pEaKLUsX, MPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3alUCBIBATH €rO
MaTEMaTU4YECKOE BBIPAKECHHUC,

OOBSACHATh (PU3MYECKUE MPOILIECCHI U CBOMCTBA TEJN, B TOM YHCIE U B KOHTEKCTE CUTyallUl
IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABISATH MPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHEeHHEe M3 2—3 JOTHYECKHX IIaroB ¢ OMOpoil Ha 2-3 M3y4YEHHBIX CBOWCTBA (DU3MUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliaTh pacu€THbIC 3a/1a4M (OMUparonIfecs Ha CUCTeMY U3 2—3 ypaBHEHUN), UCHIOB3YS 3aKOHBI
U (QOpMyIIbI, CBSI3BIBAIOIIME (U3MUECKUE BEIUYMHBL HAa OCHOBE aHajHM3a YCIOBHS 3a/laud
3aMKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIONIME WM U30BITOYHBIC JaHHBIE, BHIOMPATH
3aKOHBI W (OPMYJIbI, HEOOXOAMMBIC I PEIICHUs, TNPOBOAWTH PACUYETHI W OLEHUBATH
PEATMCTUYHOCTD MOJTYYSCHHOTO 3HAYCHUS (PU3NYECKON BETUUHHBDI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEHIMTh MPH MOMOUIM (PU3UYECKHX METOOB,
WCIIOJIB3Ysl OINKCAHUE WCCIIECIOBAHMS, BBIACIATH IPOBEPSIEMOE MPEAMNOI0KEHHE, OIICHUBATH
MPAaBUJIBHOCTh TMOPSAJIKA MPOBEICHUS MCCIEAOBaHUA, JelaTh BbBIBOJBI, HHTEPIPETUPOBATH
Pe3yNIbTaThl HAOFOICHUN U OIBITOB;

IPOBOJIUTH OMBITH MO HAOIIOACHUIO (U3UYECKUX SIBICHUNW WM (DU3UYECKHX CBOICTB Tell
(n3yyeHne BTOpOTO 3akoHa HpIOTOHA, 3aKOHAa COXpPAHEHWS SHEPrHH, 3aBHCUMOCTH IEpUOJa
KOJICOAHUH MPYKMHHOTO MAaATHUKA OT MACCHI Ipy3a B KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTD OT
aMIUTUTY/Ibl MaJbIX KOJICOAHHM, MPSMOJIMHEWHOE PAaCPOCTPAHEHUE CBETA, Pa3jIoKeHHE OerIoro
CBETa B CIIEKTP, M3YUCHNE CBOMCTB M300paXKEHUS B IUIOCKOM 3€pKajie U CBOWCTB M300paKEeHUs
npeaMeTa B cCoOMparolieil InH3e, HaOII0JeHNe CIUTOIIHBIX U IMHEHYAThIX CIIEKTPOB H3ITy4CHHUS ):
CaMOCTOSITEIIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000pyI0BaHNs, OMHMCHIBATH X0/
OIIBITA U €T0 PE3yJIbTAThI, POPMYITHPOBATH BEIBOBI;

MPOBOAMTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX W3MEPCHHA, ONpEAeNisis CpeaHee 3HAUYCHUE
u3MepsieMoil BelUYuHbl ((POKyCcHOE paccTosiHME cOOHMparoliell JUH3bI), 0OOCHOBBIBATH BBHIOOP
crioco0a u3mMepeHus (M3MEPUTEIIHLHOTO MPUOopa);

IPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH C MCIOJIb30BAaHUEM IPSAMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM JIBUKEHMM 0e3 HayaJlbHOU
CKOPOCTH, NeproJia KojaeOaHui MaTeMaTUYECKOT0 MasiTHUKA OT JIJTMHBI HUTHU, 3aBUCUMOCTH yTjia
OTpa)KeHHsI CBeTa OT yIja MaJEHUs M yIja NpeJOMJICHUs OT yrja MaJeHHs): IUIAaHUpOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIIbHO COOMPATh YCTaHOBKY, (DMKCHUPOBATh PE3YNBbTAThl IMOIY4YEHHOU
3aBUCUMOCTH (DU3MUYECKUX BEIUYMH B BuJe TaOiIMLl M TIpaduKoB, JAeiaTh BBIBOABI 110
pe3yJibTaTaM MCCIIE0BaHMUS;

MIPOBOJIUTH KOCBEHHbIEC U3MEPEHUsT (PU3UUECKUX BEIUYUH (CPEIHsIs CKOPOCTh U YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBHKCHHH, YCKOPEHHE CBOOOIHOIrO MaJeHus, >KECTKOCTh MPYKHUHBI,
KOX(Q(GUIMEHT TPEHHS CKOJIBKEHHUS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa U TEPHOJ
KoJe0aHUN MaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas cujaa coOuparolen
JUH3bI, PATUOAKTUBHBIA (OH): IUIAHUPOBATH HM3MEPEHUs, COOMpPATh JKCIEPUMEHTATBHYIO
YCTaHOBKY U BBIMOJIHATH U3MEPEHHUS, CIeAYs MPEIT0KEHHOW HHCTPYKIIUHU, BEIYUCIISITh 3HAUCHUE
BEJIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE PE3YNbTaThl C Y4ETOM 3aJaHHOW MOTPEIIHOCTH
HM3MEpEHUI;

COOIIOIaTh MTpaBHJIa TEXHUKH OE30MACHOCTH MIPU paboTe ¢ 1a00paTopHBIM 000pyI0BAHUEM;



pa3jnyaTh OCHOBHBIC TMPU3HAKK H3YYCHHBIX (PU3MUECKHX MOJeNel: MaTepuaibHas TOuKa,
a0COJIFOTHO TBEPJIOE TEJIO, TOUEUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, TIJIaHETapHasi MOJIEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO SIApa;

XapaKTepU30BaTh MPHUHIMIIBI JACHCTBHUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMoOpoil Ha WX omucaHus (B TOM YHCIE: CHOUIOMETP, JATYUKH IIOJOXKEHHUS, PACCTOSHUS U
YCKOpEHHUs, pakKeTa, 53XOJIOT, OYKH, IMEepHUCKom, QoTroanmapaT, ONTUYECKUE CBETOBO/IBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuiibcoHa), WCIONB3ys 3HAHUS O CBOWCTBAX (DHU3MYECKHX
SBIIEHUH 1 HEOOX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX MNPUOOPOB U  TEXHOJIOTUYECKUX TMPOIECCOB MpPH PEIIeHUH y4eOHO-
MPaKTUYECKHUX 33]1a4, ONTUYECKHUE CXEMbI ISl IIOCTPOCHHS N300paKEHUN B TUIOCKOM 3€pKalie 1
coOuparoIei TuH3E;

NPUBOJIUTE TIPUMEPHI (HAXOAUTh MH(OPMAIMIO O TMpUMepax) MPAKTHYECKOTO HCIOJIb30BAHUS
(GU3HYECKUX 3HAHWH B MIOBCEAHEBHOW KHU3HU JJIs1 00ecTieueHHs 0€30TIaCHOCTH TPU 00paIleHUH C
npubopaMl ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbS M COOJIIOJICHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPYKAIOIIEeH Cpene;

OCYIIECTBIISITh MOUCK MH(pOpMaIMU (PU3NIECKOro cojaepxanus B MHTepHETE, CaMOCTOSTEIBHO
dbopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMPEIEICHUS TOCTOBEPHOCTH IMOJYYEHHON
uH(POPMAIIMK Ha OCHOBE MMCIOIIUXCS 3HAHUH U JOTIOJTHUTEIHHBIX HCTOYHHUKOB;

UCIIONIb30BAaTh MpPH  BBIIOJIHEHUH Yy4YEOHBIX 3aJaHUil HAYYHO-TIOMYISAPHYIO JIMUTEPATypy
(u3MYECKOr0o COAEpKAHMSI, CIPABOYHBIE MaTepHalibl, pecypcbl cetu HHTepHeT, BIaneTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HUHGOPMALMM W3 OJHOW 3HAKOBOMU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE WH(pOpMAIHUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUYECKOro conepKaHMsl, MyOJIMYHO MPEICTaBIATh PE3yJIbTaThl
HpOGKTHOf/’I nJIn HCCHGI{OB&TGHBCKOﬁ ACATCIIBHOCTH, IIpU OTOM TI'PaMOTHO HCIIOJIB30BATh
U3yUYCHHBIN MOHATUIHBIN amnmapar U3y4aeMoro pasjena (GU3UKU U CONPOBOXKATh BHICTYIIJICHUE
npe3eHTauel ¢ yu€ToM 0cOOEHHOCTEH ay JUTOPUN CBEPCTHHKOB.

TEMATHUYECKOE INIAHUPOBAHUME
7 KJIACC

Ne HaumenoBanue pasaciioB U TEM IIPpOrpaMMbl KomnyectBo yacoB

n/n Bcero| Koutponbnusie | IIpakTuueckue

paboThI paboThI

Pa3zpnen 1. ®usuka u eé posib B NO3HAHMHU OKPYKAKOIIET0 MUPa

1.1 |CDI/ISI/IK8. - HayKa O IIpUpoJie |

1.2 | @u3MYECKUE BETUYUHBI

QN[ [ [
—_

1.3 |ECTGCTBeHHOHaqu51171 METOJ TO3HAHHUS |

Hroro no pazneny

Pasznen 2. [lepBoHayaibHbIe CBEJEHUSA 0 CTPOEHUHU BelleCTBA

2.1 | CrpoeHue BelecTna |

1
2.2 |I[BH>KeHHe Y B3aMMO/ICHICTBHE YaCTUI] BEILIECTBA | 2 | | 1



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC

Ne HanmenoBanue pa3neinoB 1 TeM IpOrpamMMel
n/n

KommuectBo yacos

Bcero

Kontposbnsie
paboThI

[IpakTrueckue
paboThI

2.3 |ArperaTHHe COCTOSIHHS BEIECTBA

Hroro no pasneny

Pa3nen 3. /IBu:xeHHMe U B3auMO/ieiicTBHE TeJl

3.1 | MexaHndecKkoe OBHUKEHUE

3.2 |I/IHepuI/IsI, Macca, IIOTHOCTh

3.3 |CHna. Busr cunn

Hroro no pazneny

Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U Ta30B

4.1 |[aBnenue. [lepenaua naBiaeHust TBEpALIMU TEJIAMU,

KHUAKOCTAMHU U Ira3daMu

4.2 | JlaBineHue KuJIKOCTU

4.3 |ATMocq)epHoe JaBJICHUC

4.4 | [leficTBUE )XUJKOCTH U I'a3a HA MOTPYKEHHOE B HUX

TCJI0

Hroro no pazneny

Pa3znen S. Pabora 1 MOIIHOCTB. JHeEPIrus

5.1 |Pa60Ta M MOIIIHOCTH

5.2 |HPOCTI)IG MEXaHU3MBbI

53 |MexaHI/IquKasl SHEprus

B [W

Hroro no pazneny

PesepBHOE Bpemst

(98]

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

N
o]

[a—
[\

8 KIIACC

Ne HanmenoBanue pa3ziennoB U TEM IpOrpamMMmbl
n/n

KonnuectBo yacos

Bcero

KoHntposbnsie
paboThI

[IpakTrueckue
paboTsl

Pa3pean 1. TerioBbie IBJICHUSA

1.1 |CTpOCHI/Ie U CBOMCTBA BEIECTBA

1.2 |TCHJ'IOBLIC MPOLECCHI

Hroro no pazneny

Pa3jen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUSI

2.1 |DnexTpuueckue 3apsabl. 3apsHKEeHHBIC TEa U UX
B3aUMOJICHICTBHE

2.2 |HOCTOHHHLII71 JJIEKTPUYECKUI TOK

2.3 | MaruuTHbI€ SBJIEHUS

24 |3ﬂeKTp0MarHHTHa;1 WHIYKIUS

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

4 | 14.5

9 KJIACC


https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

Ne HanmenoBanue pa3aeinoB U TeM IPOrpamMMel
n/n

KonnuectBo yacos

Bcero| KoHTposbHBIE [IpakTrueckue
paboThI paboThI
Pa3zpen 1. Mexann4deckue siBJICHHUSA
1.1 |MexaHquCKoe JABMKEHHUE U CIIOCOOBI €r0 ONUCAHHS | 10 | 1
1.2 |B3aHMoneﬁCTBHe TeN | 20 | 1 3
1.3 |3aKOHI)I COXpPAaHEHUS | 10 | 3
Wroro no paszneny | 40 |
Pazgen 2. Mexannueckue Koj1e0aHUsi U BOJIHBI
2.1 |MexaHquCKHe KoJIcOaHus | 7 |
2.2 |MexaHI/I‘IeCKI/Ie BOJIHBI. 3BYK | 8 | 1
Hroro no pasneny | 15 |
Pazgen 3. DjeKTpOMarHuTHOE 1oJIe H 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 |DneKTpoMarHUTHOE MOJIE€ U ANEKTPOMATHUTHBIE 6 ‘ 2
BOJIHBI
Wroro no paszneny | 6 |
Paznen 4. CBeToBbIC SIBICHUS
4.1 |38.KOHLI pacrpoCTpaHEHMsI CBETA | 6 | 2
4.2 |HHH3LI U ONTUYECKUE IPUOOPEI | 6 | 3
4.3 |P8.3J'IO)K6HI/IG 0€110ro CBETAa B CIIEKTP | 3 | 2
Hroro no pasueny | 15 |
Pa3pen 5. KBaHTOBLIE IBJICHUSA
5.1 |I/IcnyCKaHHe U MOTJIOUICHHUE CBETa aTOMOM | 4 | 1
52 |CTpoeHHe aTOMHOTO spa | 6 | 1
5.3 |5{nepHHe peaKumu | 7 | 1 1
Wroro no pazneny | 17 |
Pa3neu 6. [loBTopuTe1bHO-00001a101MIT MOYJIb
6.1 |IloBTOpeHue u 0600ImIEHNE COAEpKaHU Kypca ‘ 9 ‘ 2
bu3uku 3a 7-9 xnacc
Hroro no paszneny | 9 |
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 102 | 3 27



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

INOYPOYHOE IINTAHUPOBAHMUE

7 KUIIACC

Ne Tema ypoka KonunuecTBo uacoB

n/m Bcero| Kourponsn| [TpakTnuec

bl pabOTHI | KuE pabOThHI

1 |®usuka — Hayka o npupoje. SBneHus npupoasl. Gusnueckue 1
SIBIICHUS

2 |MexaHnuueckue, TEIJIOBbIC, SJICKTPUUECKUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJIICHUS

3 |CI)H3quCKHe BEJIMUMHBI U UX U3MEpPEHUE 1 |
VYpok-uccnenosanue "M3mepenue temneparypsl Ipy MOMOLTA 1 1
KUJAKOCTHOTO TEPMOMETpA U JJaTUMKa TeMIieparypbl”

5 |Kak ¢u3uka u 1pyrue ecTeCTBEHHbIC HAYKH U3y4atoT IPUPOY. 1
EctecTBenHOHay4YHBIN MeTO1 o3HaHUs. Onucanue GU3nIecKux
SBJICHUM C IIOMOIIbIO MOACIICH

6 | Ypok-uccinenosanue "[IpoBepka rumore3sl: JalTbHOCTh MOJIETA 1 1
HIapuKa, MyneHHOr0 TOPU30HTAIBLHO, TEM OO0JIbIIIe, YeM OOJIbIle
BBICOTA ITycKa"

7  |Crpoenue BemiecTBa. ONBITHI, TOKA3bIBAIOLIUE TUCKPETHOE 1
CTpOEHHE BEIECTBA

8 |I[BH>KeHHe YaCTHUIL BEILIECTBA 1 | |

9 | VYpoxk-uccienoanre «OMBITHI 10 HAOTIOACHHUIO TEIZIOBOTO 1 1
pacUIUpEeHHS Ta30B

10 |AFpeFaTHLIe COCTOSIHUS BELECTBA 1 | |

11 |B3auMocBsI3b MEX/Iy CBOMCTBAMU BEILLECTB B Pa3HbIX 1
arperaTHhIX COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

12 |Mexanndeckoe qBukeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE 1
JIBUKEHUE

13 |CKOp00TI>. Enununer ckopoctu 1 | |

14 |Pacqu IIyTH ¥ BPEMEHU JIBU)KCHUS 1 | |

15 |Wuepuus. 3akoH nHepuuu. BzaumoelicTBue Ten Kak NpuurMHa 1
WU3MEHEHUS CKOPOCTH JIBUXKEHUS Tell

16 |IlmoTtHOCTH BemecTBa. Pacuer Macchl 1 00beMa Tema 1o ero 1
MJIOTHOCTH

17 |JIaGopaTtopHas pabota «OmnpezeneHue IIOTHOCTH TBEPIOTO 1 1
Tena»

18 |PemeHHe 3ana4 1o teme "IlnorHocTs BenecTsa" 1 | |

19 |C1/1J1a KaK XapaKTepHUCTHKa B3auMoaecTBus ten. Cumna 1 | |



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49

Ne Tema ypoka KonnyecTBo yacos |
i/ Bcero| Koutposnsn| [Tpaktuuec
bI€ pabOTHI | K€ PabOThI
|ynpyrocm. 3akon ['yka | | | |
20 (JIaGopaTtopHas padora «/3yueHne 3aBUCUMOCTH PaCTSKEHUS 1 1
(meopmanum) IPy>KUHBI OT TIPHIIOKEHHOW CHITBD)
21 |5{BneHHe taroteHus. Cuma TsKECTH | 1 | | |
22 |CBs3b MeXAY CUIION TSDKECTH M Maccol Tena. Bec Tena. 1
Pemenue 3amau no treme "Cuna tsoxecta"
23 |Cuna TsDKECTH Ha Jpyrux IutaHerax. @usndyeckue 1
XapaKTEPUCTUKU TJIAHET
24 |I/I3MepeHHe cuil. JIlunamomerp | 1 | | |
25 |Bec tesa. HeBecomMocTs | 1 | | |
26 |CnoxeHue OByX CWUJI, HAIIPABJICHHBIX 11O OJHOU MPSAMOMN. 1
PaBHOElicTBYIOIIASA CHIT
27 |PemeHHe 3ama4 no teme "PaBHojekcTByOmas cui'” | 1 | | |
28 |TpeHue CKOJIbKEHUS U TpeHHE MOoKos. TpeHue B Ipupoje u 1
TEXHHUKE
29 |Jlaboparopnas padoTa «/3yueHue 3aBUCUMOCTH CUIIbI TPEHUS 1 1
CKOJIbJKEHUS OT CUJIBI IaBJICHUS M XapaKTepa CONPUKACAIOLIUXCS
MOBEPXHOCTEIN»
30 |Pemenume 3a1a4 Ha ONPENENECHUE PABHOJAECHCTBYIOMIEH CHIIBI | 1 |
31 |Pemenue 3amau no remam: «Bec tenay, «I'paduueckoe 1
n3zo0paxenue cuim, «Cuibly, «PaBHOAEHCTBYIOMIAS CHIDY
32 |KontponbHas paboTa o TeMaMm: «MexXaHHYECKOe ABUKCHUEY, 1 1
«Macca, IIOTHOCTBY, «Bec Tenay, «['padudeckoe nzodpaxeHue
cu», «CUITbDy
33 |I[aBJIeHHe. CnocoObl YMEHBILIEHUS U YBEJIHYECHUS JaBICHUs | 1 |
34 |laBacHue ra3a. 3aBUCUMOCTb JaBJICHHS T'a3a OT 00bEMa, 1
TEMIEPATYPbI
35 |I[lepenava naBiaeHus TBEPABIMU TEIaMU, )KUJKOCTSIMHU U Fra3aMu. 1
3akoH [lackans
36 |JlaBieHue B )KHUIKOCTH U ra3e, BHI3BAHHOE JEHCTBUEM CHIIBI 1
TSKECTH
37 |Pemenue 3amay no reme «JlaBneHue B )KUIKOCTH U ra3e. 3aKOH 1
[Tackas»
38 |Coo6111a1011mecs[ COCy/Ibl | 1 | | |
39 |FHﬂpaBaneCKHI71 npecc | 1 | | |
40 |MaHOMeTpH. ITop1iHeBO# KHUIKOCTHBIM HACOC | 1 | | |
41 |AtMocdepa 3emiu. [IpuyrHbI CyIIIECTBOBAHUS BO3IYIIHOM 1
0001104kH 3emiin. 3aBUCUMOCTh aTMOC(HEPHOTO aBICHUS OT
BBICOTBI HaJl YyPOBHEM MOPS
42 |Bec BO3/yXa. ATMOC()EpPHOE NaBICHUE | 1 | | |
43 |I/I3MepeHHe armocdepHoro pasiaeHus. Oneit Toppuyesnan | 1 | | |
44 |38.BI/ICI/IMOCTB aTMoc(hepHOro JaBIeHUS OT BHICOTHI Ha/l ypOBHEM | 1 | | |



https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4

Ne Tema ypoka KonnyecTBo yacos |
n/n Bcero| Kontpounsa| [Ipaktuuec
bI€ pabOTHI | K€ PabOThI
| Mops I | |
45 |bapomerp-anepoun. ATMochepHoe JaBleHHE HA PA3TUYHbBIX 1
BBICOTaX
46 |PemeHHe 3a1a4 1o teme "AtmocdepHoe naBieHue" | 1 | | |
47 | [eiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO. 1
ApxumenoBa cuia
48 |JlaGoparopnas pabota «Omnpe/erneHue BEITAIKUBAIOIICH CHUIIBI, 1 1
JEHCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTbY
49 |Jlaboparopnas pabota o Teme «lcciaenoBaHue 3aBUCHIMOCTH 1 1
Beca TeJa B BOJIE OT 00bEMa MOTPYKEHHOM B KHUJIKOCTh YaCTH
Tena»
50 |IInaBanue Ten | 1 |
51 |JlabopaTtopHas pabora "KoHcTpynpoBaHue apeoMeTpa Win 1 1
KOHCTPYMPOBAHUE JIOJIKHU U OIPECICHHE €€ IPY30M0aAbEMHOCTH"
52 |Pemenue 3agau o reMam: «llnaBanue cyaoB. 1
BosnyxomnnaBanuey, «J{aBienue TBEpIbIX TEI, KUIKOCTEH U
ra3oB»
53 |MexaHI/IquKa;1 pabora | 1 | | |
54 |MOI_I_[HOCTB. EnuHuIBI MOIIHOCTH | 1 | | |
55 |Ypok-uccnenosanue "Pacuér MOIIHOCTH, pa3BUBAEMON MpU 1 1
nobEME 10 JiecTHULE"
56 |HPOCTI>IG MexaHu3Mbl. Peryar. PaBHOBecHe cuil Ha pblyare | 1 | | |
57 |KontposbHas paboTa no Teme «JlaBieHue TBepIbIX Te, 1 1
XKUAKOCTEH U razoBy» / Beepoccuiickas mpoBepouHas pabota
58 |PesepBHblii ypok. PaboTa ¢ Tekcramu o Teme «J/laBienue 1 1
TBEP/BIX TEJ, )KUIKOCTEH 1 ra3oBy» / Beepoccuiickast
poBepoyHas pabora
59 |Peruaru B TexHuKe, ObITY U nipupoe. JlaboparopHas pabora 1 0.5
«MccnepoBanre ycaoBUil paBHOBECHS pbluara
60 |PemeHHe 3a/1a4 1o TeMe «Y CIIOBUSI PABHOBECHUS phlYara | 1 | | |
61 |Koaddunuent nonesnoro aecTBus Mexanusma. Jlaboparopnas 1 0.5
pabora «M3mepenne KII/] HakIOHHOM IJTIOCKOCTHY
62 |PemeHHe 3aga4 1o teme "Padora, momuocts, KIT/T" | 1 | | |
63 |Mexanunueckas sHeprus. Kunernueckas 1 moTeHIMaIbHas 1
SHEpPrus
64 |3aKOH COXpaHEHHs MEXaHMYECKOM SHEPIrUH | 1 | | |
65 | YpOoK-3KCIIEpUMEHT 10 TeMe "DKCIepuMEeHTaIbHOe onpeaenenue| 1 1
W3MEHEHHUs1 KUHETUYECKON U OTEHIUAIbHON SHEPTUU IIPU
CKATBhIBAHMU TeJIa 110 HAKJIOHHOMW IIJIOCKOCTH"
66 |KontpoinbHas pabota o reme «PaboTa 1 MOIIHOCTh. DHEPTHS» | 1 | 1
67 |PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o TeMe "MexaHnueckoe 1
nBIKeHne"



https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3

Ne Tema ypoka KonnyecTBo yacos
n/m Beero| KontponbH | ITpaktuuec | 1
ble pabOTHI | KM€ PabOThI|

68 |PesepBHblii ypok. Pabota ¢ Tekcramu mo teme "Pabora. 1
MormHocTts. DHeprus"” L

OBLLIEE KOJIMYECTBO YACOB IT10O ITPOTPAMME | 68 | 4 12 |

8 KUIACC

Ne Tema ypoka

n/m

1 |OCHOBHHe MOJIO’KEHUSI MOJICKYJISIPHO-KUHETHUECKOM TEOPUH U UX OTBITHBIC TTOITBEPKICHUS

2 |Macca U pa3Mep aTOMOB U MOJIEKYJI

3 |MOI[€JII/I TBEPIOTO, )KUKOTO ¥ ra3000pa3HOr0 COCTOSIHUN BENICCTBA

4  |OOBsicHEHUE CBOMCTB TBEPIOTO, KUIKOTO M ra3000pa3HOr0 COCTOSHUH BEIIECTBA HA OCHOBE TTOJIOKE
MOJICKYJISIPHO-KUHETHUECKON TeOpUn

5 |KpHCTananeCKI/Ie U aMmopQHbIE Tena

6 |CMan/IBaHI/Ie U KaWuUIIpHOCTh. [loBepXHOCTHOE HATSKEHHE

7 |TenJIOBoe pacIIupEHHE U CKATUE

8 |TeMHepaTypa. CBs13b TEMIIEPATYPHI CO CKOPOCTHIO TETJIOBOTO JBUXKEHHUS YACTHUIL

9 |BHyTp€HH$I$I sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUn

10 |B1/1)11>1 TEeIIoNnepe adn

11 | Ypok-kordepenius "[IpakTHaeckoe UCIOIB30BAHNE TETUIOBBIX CBOMCTB BEIIECTB M MATEPHAJIOB B I
aHeprocoepekeHus "

12 |KOJ1quCTBo TEIUIOTHI. Y JENbHAs TEIUIOEMKOCTD

13 |YpaBHeHHe TeruIoBoro 6ananca. TermnooOMeH U TEeII0BOe paBHOBECHE

14 |JlaboparopHas pabota "MccrnenoBanue sBieHus TEIIO0OMEHA PU CMEIIMBAHUN XOJIOHON U TOpSIY
BOJBI"

15 |Pacqu KOJIMYECTBA TEIUIOTHI, HCOOXOMMOTO JIJIsl HarpeBaHUs TeJla M BBIICIIIEMOTO UM ITPH OXJIAXK]

16 |JIa60paTopHa;1 pabota "OnpeneneHue yieabHOM TEIIOEMKOCTH BelecTBa "

17 |9Hepr1/1;1 TOILIMBA. Y I€TIbHAS TEIIOTAa CTOPaHUS

18 |HnaBneHHe Y OTBEpACBaHNE KPUCTAUTNYECKUX TEN. Y AeNbHas TeIIOTa IJIaBICHUS

19 |JIa60paTopHa;1 pabota "OnpeneneHue yaeabHON TeIIOTHI IIaBIeHUs Jbaa"

20 |Hapoo6pa303aHHe u KoHzaeHcanus. Mcnapenue

21 |Kunenwue. YaenpHas TEIIOTa apooOpa30BaHus U KOHICHCAIIMH. 3aBUCUMOCTb TEMIIEPATyphl KUTICH
aTMOoc(hepHOTo JaBJICHUS

22 |BJ‘Ia>KHOCTL Bo3ayxa. JJaboparopnas pabota "OrmnpeneneHre OTHOCUTENbHON BIaKHOCTH BO3yxa"

23 |PemeHHe 3a/1a4 Ha ONpeesIeHUE BIXKHOCTH BO3yXa

24 |HpI/IHI_II/IHLI paboTHI TEMIOBLIX ABMratenei. [lapopas TypOuHa. JIBUraTeb BHYTPEHHErO CrOpaHus

25 |KHI[ TEIJIOBOTO ABUTaTeNs. TemnoBble IBUTATENM U 3AIIUTa OKPYKAIOIIEH cpeibl

26 |3aK0H COXPaHEHUS U MPEBPAIICHUS YHEPTUU B TEIIOBBIX MPOIIECCaX

27 |IloarotoBka K KOHTPOJIBHOI paboTe mo Teme "TeroBsie sBneHus. MI3MeHeHne arperaTHbIX COCTOSH
BeniecTa"

28 |KOHTpOJ'ILHa}I pabora o Teme "TermoBkle siBjeHUs. MI3MeHeHUE arperaTHbIX COCTOSIHUM BeliecTra'



https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
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https://m.edsoo.ru/WF4J3O70P
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https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU

Ne Tema ypoka

n/m

29 |9J‘IeKTpI/ISaHI/IH ten. JIBa poaa SIeKTpUYECKUX 3apsI0B

30 |Yp0K—Hccnez[0BaHHe "OnexkTpu3auus Tea UHAYKIMEH U IPU CONPUKOCHOBEHUHU"

31 |B3aI/IMoz[eI7ICTBI/Ie 3apsKeHHBbIX Tell. 3akoH Kyona

32 |Dnextpuueckoe noje. Harps:keHHOCTh 3JeKTpUUecKoro nojs. [I[puHuun cynepno3uiumun aIeKTpude
oJsiei

33 |HOCI/IT6J'II/I 3JIEKTPUYECKUX 3apsA0B. DieMeHTapHbIl 3apsa. CTpoeHue aToMa

34 |HpOBO,I[HI/IKI/I U AUDJIEKTPUKU. 3aKOH COXPaHEHUS dJIEKTPUIECKOTO 3apsiaa

35 |PemeHHe 3a/1a4 Ha MPUMEHEHUE CBOMCTB AIEKTPUUECKUX 3apsI0B

36 |9neKTqueCKI/H71 TOK, YCJIOBHSI €T0 CYIIeCTBOBaHUS. VICTOUHHUKH 3JIEKTPHUUECKOTO TOKA

37 |I[eI7ICTBI/I51 AJIEKTPUYECKOI0 TOKa

38 |yp0K-I/ICCJI€IlOBaHI/I€ " JleiicTBHE 3IEKTPUYECKOTO MO HA TPOBOAHUKHU U TUAIEKTPUKU"

39 |3neKTqueCKI/H71 TOK B METaJIJIaX, )KUJIKOCTAX U ra3ax

40 |3neKTquGCKaﬂ 1IETb U €€ COCTaBHBIC YaCTH

41 |CHna Toka. Jlaboparopnast pabota "M3mMepeHue u peryJiMpoBaHUe CHUITBI TOKA"

42 |Dnektpuueckoe Harpspkenue. Bonstmerp. JlabopaTopHas padora "HM3mepenue u peryaupoBaHue
HanpsoKeHus"

43 |COHp0TI/IBJ‘IeHI/Ie MPOBOJHMKA. Y IEIbHOE COMTPOTUBIICHUE BEIIECTBA

44 |JlaGoparopHas padoTa "3aBUCHMOCTB JICKTPUICCKOTO COTIPOTHBIICHHS ITPOBOJHHUKA OT €T0 JJTUHBI,
IJIOLIA/IM IONEPEYHOr0 CEUeHUs U MaTepuana’”

45 |3aBI/ICI/IMOCTI> CWJIBI TOKA OT HampsikeHus. 3akoH OMa A1 yyacTKa [enu

46 |JlabGoparopnas pabota "HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UcTop, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HAPSKEHUS Ha pesucrope”

47 |HOCJI€)IOB21T€JII>HO€ Y T1apaJIJIeJIbHOE COEIMHEHHS IPOBOJIHUKOB

48 |JlaGoparopnast padota "[IpoBepka mpaBuIa CIOKCHHS HAPSKCHHUH MTPH ITOCIISIOBATEILHOM COC/IUH
JBYX pE3UCTOpPOB"

49 |JIa6opaTopHa;1 pabota "[IpoBepka mpaBuiia AJis CHUIIBI TOKA MIPH MAPAIIEIIBHOM COSIUHEHUH PE3UCTC

50 |PemeHHe 3aJ1a4 Ha NpUMeHeHue 3akoHa Oma JiIsl pa3InyHOro COEMHEHUS IPOBOJIHUKOB

51 |Pa60Ta Y MOIIIHOCTB 3JIEKTPUYECKOTO TOKa. 3akoH Joyms-Jlenna

52 |Ha6opaTopHaﬂ pabota "Onpenenenue pabOThl 1 MOUTHOCTH AJIEKTPHYECKOTO TOKA"

53 |3HeKTquGCKI/Ie LEeNH U NOTPEeOUTENN IEKTPUUECKON IHEprun B ObITy. KopoTkoe 3aMblkaHue

54 |HOCTO$IHHI)I€ Mar"uThl, X B3aUMOJICHCTBHE

55 |yp0K-I/ICCJI€IlOBaHI/I€ "U3yueHue moseit noCTOSHHBIX MArHUTOB"

56 |MaFHI/ITH06 noJsie. MarHuTHoe moJie 3eMJIM U €ro 3HaYeHHE [V )KU3HH Ha 3eMiie

57 |IloarotroBka K KOHTPOJBHOM paboTe 1Mo Teme "DIEKTPUUECKUE 3apsiibl. 3apsDKEHHBIE Tela U UX
B3auMoiecTBUs. [10CTOSTHHBIN JEKTPUUECKUM TOK"

58 |KouTponbHas paboTa 1o Teme "DIeKTPUIeCKHe 3apsbl. 3apsHKCHHBIE Tella M UX B3aUMOJICHCTBHS.
[TocTostHHBIN 2nekTpruyeckuii TOK" / Beepoccuiickas mpoBepouHas padbota

59 |Pe3epBHblil ypok. Pabota ¢ Tekctamu o teme "llocTostHHbBIN 2nekTpudeckuil Tok" / Beepoccuiickas
poBepoyHas paboTa

60 |OmnsiT Dpcrena. MarHuTHOE 1OJIE AIEKTPUUYECKOTO TOKa MarHuTHOE 1MoJjie KaTyIIKU C TOKOM



https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID

Ne Tema ypoka
/11

61 |[IpumeHeHHE HNEKTPOMArHUTOB B TexHUKe. JlabopaTopHas padora "M3yueHue neicTBUS MarHUTHOT
Ha MIPOBOJIHUK C TOKOM"

62 | DeKTpoABUraTedb MOCTOSHHOTO TOKA. MCIonb30BaHme SIeKTPOABUTaTeNnell B TEXHHIECKUX YCTPOi
u Ha TpaHcnopre. JJabopatopHas pabora "KoHcTpyrnpoBanue u nuzyuyeHue padoThl 3J1€KTPOIBUTATEIS

63 |OHLITBI ®apanest. 3aKOH EKTpoMarHuTHOM uHAyKuuu. [Ipasuno Jlenua

64 |DnexrporeHeparop. CrocoObl MOMyYEHUS IEKTPUICCKON YHEPTHH. DIIEKTPOCTAHIIUN Ha BO3OOHOBII
HCTOYHHUKAX SHCPTHUU

65 |HOI[FOTOBKa K KOHTPOJIBHON paboTe 1o TeMe "DNEeKTpUIeCcKrue U MarHUTHbIE SIBICHUS"

66 |KOHTpOJ'ILHa}I pabota no Teme "DIEeKTpUUECKHE U MAaTHUTHBIC SABJICHUS"

67 |PeSepBHLII7I ypok. Pabora ¢ rekcramu o reme "TernsoBbie siBiaeHUS"

68 |Pe3epBHblil ypok. Pabota ¢ TekcTamu 1o Teme "MarHuTHbIE SIBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KJIACC
Ne Tema ypoka KomnuecTBo yacos



https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

Bcero| KontpounsH | [IpakTrueck
bIe pabOTHI | M€ pabOTHI

|MexaHquc1coe JBIDKeHHE. MaTepuaibHas TOUKa | 1 | |
2 Cucrema orcuera. OTHOCUTEIILHOCTh MEXaHHYECKOTIO 1

JIBHKCHUS
3 |PaBHOMepH0€ IIPSMOJIMHEMHOE IBUKECHHE | 1 | |
4  |HepaBHOoMepHOe npsiMonuHeiHoe aBmxkeHue. Cpennss u 1

MI'HOBCHHAA CKOPOCTb

5 |Hp;1M0J11/IHeI71Hoe PaBHOYCKOPEHHOE JIBIKEHHUE. Y CKOpEHUE | 1 | |

CKOpOCTH MPSIMOJIMHEIHOTO paBHOYCKOPEHHOTO JIBUKCHUSI. 1
I'paduk cxkopoctu

7  |Jlaboparopnas pabota "OmnpeneneHne yCKOpeHus Tena mpu 1 1
PaBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM mockoctu"

8 |CB060)1HO€ najenue Te1. Onpitel [Nannnes | 1 | |

9 |PaBHOMEpHOE NBMKEHME 110 OKpYKHOCTH. [lepros u yacrora
oOpanieHus. JIuHeiHas 1 yriaoBas CKOpOCTH

10 |L[eHTp00TpeMHTeJILHoe YCKOpEHUe

11 |HepBLH71 3akoH HeroToHa. BekTop cuiibl

12 |BTop01?1 3akoH Hprotona. PaBHojeiicTByromas cuia

13 |TpeT1/H71 3akoH HetotoHa. Cynepno3unus cui

14 |PemeHHe 3a/1a4 Ha IpUMEHEeHne 3aKk0HOB HbroTOHA

15 |CI/IJIa ynpyroctd. 3akoH ['yka

16 |PemeHHe 3aza4 1o teme «Cuia ynpyroctm»

[ENEE [N [ U VI N USTE N (TS U [

17 |Ha6opaTopHasI pabota «OrnpeaeseHne >KeCTKOCTU MPY>KUHBDY 1
18 | Cuna tpenus
19 |PemeHHe 3a7a4 no teme «Cusia TpeHUs»
20 |JIaboparopnas pabota "Omnpenenenue kodhduiienTa TpeHus 1
CKOJIb)KeHus"
21 |Pemenue 3amau o teme "3akonsl HetoTona. Cuia ynpyrocru. 1
Cwiia Tpenus"
22 |Cuiia TAKECTH U 3aKOH BCEMUPHOIO TATOTEHUA. Y CKOpEHUe 1
CBOOOTHOTO Ta/ICHUS
23 | Ypoxk-koH(pepenuus "JIBrkeHHE TEI BOKPYT TPAaBUTALIMOHHOTO | 1 1

ueHTpa (Conneunas cucrema). ['anaktuku”

24  |Pemenue 3amay o Teme "Cuiia TSHYKECTH U 3aKOH BCEMUPHOTO 1
TATOTCHUS"

25 |HepBa;1 KOCMHUYecKasi CKopocTb. HeBecoMOCTh U meperpys3ku | 1 |

26 |PaBHOBecue MaTepHabHON TOYKH. AOCOIIOTHO TBEPIOE TEIO. 1

PaBHOBecHE TBEPIOTO TelA € 3aKPETUIEHHON OCBIO BPAIllCHUS.
MowmeHT cuibl. LleHTp TsxecTn

27 |PaBHOBecHe MaTepHAIbHON TOYKH. AOCOIIOTHO TBEPIOE TEIO. 1
PaBHOBecHe TBEPIOTO TelA € 3aKPETUIEHHON OCBIO BPAIICHUS.
MowmenT cunsl. LienTp TsxecTu

28 |PemeHHe 3a1a4 110 TeMe "MomeHT cuibl. LleHTp TskecTn" | 1 | |

29 |HO,I[FOTOBK8. K KOHTPOJIbHOM padoTe 1o Teme "MexaHnueckoe | 1 | |
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Ne Tema ypoka KonnyecTBo yacos |
n/m Bcero| Kontpounsh | [Ipaktruyeck
bIe pabOTHI | M€ pabOTHI
nBwkeHue. Bzanmonencrsue ten'" | | |
30 [KoHtpoisbHas padota mo teme "MexaHHu4ecKoe JIBHKCHHE. 1 1
B3aumopeiictBue ten"
31 |Wmnynbce tena. UMnynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa. 1
Yrpyroe u Heynpyroe B3auMozeiicTBre
32 |Pewenue 3ama4 no teme "3aKkoH COXpaHEHUs UMITyJbca" 1
A P Y.
33 | Ypok-koH(pepenmus "PeakTuBHOE ABMKCHUE B IPUPOJIC U 1 1
TexHuKe"
34 |MexaHI/IquKa;1 paboTa U MOIIHOCTb | 1 | | |
35 |Pa60Ta CHWJIBI TSDKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS | 1 | | |
36 |Jlaboparopnas pabota «OrnpeneneHue paboThl CUIIbI TPEHUS 1 1
IIPU PAaBHOMEPHOM JBUKEHUU TeJa M0 TOPU30HTATIBLHOMN
MOBEPXHOCTH
37 |CB;13L sHepruu u paboTsl. [loTeHunanbHast sHeprus | 1 | | |
38 |KI/IHeTI/IquKa$[ sHeprus. Teopema 0 KWUHETUYECKOM SHEpPrun | 1 | | |
39 |3aK0H COXPAHEHHUS SHEPTUU B MEXAHUKE | 1 | | |
40 |JlabopaTopHas pabota «/3yueHue 3aKkoHa COXpaHEHUS 1 1
SHEPTUN
41 |Kone6aTeJILHoe JBHKEHUE U €70 XapaKTEPUCTUKU | 1 | | |
42 |3aryxatoiue konedanus. BelHyKeHHbIE KONeOaHusl. 1
Pe3onanc
43 |MaTeMaTI/ItIGCKHI>'I Y IPYKUHHBINA MasiTHUKU | 1 | | |
44 | Ypok-uccienoBaHue «3aBUCUMOCTD IIEpHOJ1a KoJieOaHUi OT 1 1
YKECTKOCTHU MPYKUHBI U MAcChI TPy3a»
45 |HpeBpameHHe SHEPTHH MPU MEXAaHUYECKUX KOJIeOaHMIX | 1 | | |
46 |JlabopaTopHas pabota «OnpeaeneHne 4acToThl U IepHoia 1 1
KoJIe0aHUM MPY>KUHHOTO MAasITHUKA
47 |JlabopaTtopHas pabota «I[IpoBepka HE3aBUCUMOCTH HEpUOIa 1 1
KoJIeOaHUH Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
48 |Mexannyeckue BoJgHbI. CBONCTBA MEXaHUYECKUX BOJIH. 1
[IpogonbHbIE U TOTIEPEYHBIE BOJIHBI
49 |VYpok-koHbpepeHuus "MexaHU4ecKre BOJIHBI B TBEPJIOM TETIE. 1 1
Ceiicmuueckue BOJTHBI"
50 |3ByK. PacnpocTtpaHenue U OTpaKeHHE 3ByKa | 1 | | |
51 |VYpok-uccrnenoBanue "HabmtoneHre 3aBUCUMOCTH BBICOTBI 1 1
3ByKa OT 4acTOThI"
52 |Fp0MKOCTI> 3BYKa U BbICOTA TOHA. AKYCTUYECKUN PE30HAHC | 1 | | |
53 | VYpok-koH(pepenus "YIbTpa3ByK U HH(PPa3ByK B MPUPOJIE U 1 1
TeXHUKe"
54 |IloarotoBka K KOHTPOJBHOM paboTe Mo Teme "3aKOHbI 1
coxpaHeHus. MexaHndeckue KojieOaHusi ¥ BOJIHbBI"
55 |KoutpoabHas padora o teme "3aKoHbl COXpaHEHUS. | 1 | 1
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H:

Ne Tema ypoka KonnyecTBo yacos |
n/m Bcero| Kontpounsh | [Ipaktruyeck
bIe paboTHI | 1€ paboThI
|MexaHquCKHe Kose0aHus ¥ BOJTHBI" | | |
56 |3J‘IeKTp0MaFHI/ITHOC rosie. DJIEKTPOMarHUTHbIE BOJIHBI | 1 | |
57 |CBOI7ICTBa 3JIEKTPOMArHUTHBIX BOJIH | 1 | |
58 |VYpok-koupepenius "lkana 31eKTpOMarHUTHBIX BOJIH. 1 1
Hcnonp3oBanue 37€KTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U"
59 | Ypok-uccinenoBanue "M3ydueHune CBOMCTB 3JIEKTPOMArHUTHBIX 1 1
BOJIH C TIOMOIIIbIO MOOMIJIBHOTO TenedoHa"
60 |Pemenue 3a1a4 Ha ONpPEACIICHUE YACTOTHI U JJTMHBI 1
AIIEKTPOMArHUTHOM BOJTHBI
61 |DnexrpomaruuTHas npupozaa ceera. CKOpocTh CBeTa. 1
BosHOBBIE CBOICTBA CBETA
62 |Hcrtounuku cera. [IpsmonuneitHoe pacnpocTpaHEeHUE CBETA. 1
3armenust Connua u JIyHbl
63 |3akoH oTpakeHMs cBeTa. 3epkaiia. Pemenue 3aiay Ha 1
IPUMEHEHHE 3aKOHA OTPa)KEHHUs CBETa
64 |IIpenomiienue cBera. 3aKOH PENOMIICHHUS CBETA | 1 |
65 |IlonHoe BHYTpeHHEe oTpaxkeHue cBeta. Mcnonp3oBanue 1
MOJIHOTO BHYTPEHHETO OTPaXCHUS B ONTUYECKUX CBETOBOIAX
66 |JlaGoparopnas pabota "VccienoBanue 3aBUCUMOCTH yria 1 1
MPETOMIICHHUSI CBETOBOT'O JIy4a OT YIJia MaJeHHs Ha TPaHUIEe
"Bo3ayx-cTexio""
67 |Ypok-koHpepenius "Mcmob30BaHUE MTOJHOTO BHYTPSHHETO 1 1
OTPaKEHHUSI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
68 |.HI/IH3H. Onruyeckas cuiia JIMH3bI | 1 | | |
69 |HOCTp06HI/Ie n300pakKeHUH B JINH3aX | 1 | | |
70 |JlaGoparopnas pabora "OmnpenencHue GOKYCHOTO paCCTOSHUS 1 1
¥ ONTHYECKOW CHIIBI COOMPAIOICH JTHMH3HI"
71 |Yp0K—KOH(bepeHu1/m "OnTHyecKue JIMH30BbIE TPUOOPHI" | 1 | | 1 |
72 |F J1a3 KaK ONTUYECKAs CUCTEMA. 3peHue | 1 | | |
73 | Ypok-konpepenmus "ledextsl 3penus. Kak coxpaHuthb 1 1
3penue”
74 |Paznoxenue 6enoro csera B criektp. OnbiTel HpioTOHA. 1
CrnosxeHue CeKTpaabHbIX IBETOB. Jlucepcus cBeTa
75 |Jlaboparopnas pabota "ONBITHI MO pa3ioKeHHUIO 0eJI0ro cBeTa 1 1
B CIIEKTP U BOCHPHUSATHIO LIBETA IPEIMETOB IPU UX
HaOJI0IEHUU Yepe3 1[BETOBbIC GUIHTPHI"
76 | Ypok-npakTukyM "BoJIHOBBIE CBOMCTBA CBETA: AUCIIEPCHUS, 1 1
uHTeppepeHns u auppaxaus”
77 |OHLITLI Pesepdopna v niianeTapHas MOENb aToMa | 1 | | |
78 |HOCTyJ'IaTBI bopa. Monens atoma bopa | 1 | | |
79 |HcnyckaHue U MOTJIOIIEHUE CBETa aTOMOM. KBaHTHI. 1

JluneituaThie CIEKTPHI
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Ne Tema ypoka KonnyecTBo yacos |
n/m Bcero| KontponbH |[Ipaktuueck| ¥
bIe pabOTHI | M€ pabOTHI
80 |Yp0K—npaKTI/H<yM "HaburoieHne CieKTpoB UCIyCKaHus" | 1 | | 1 |
81 |Pa,I[I/IoaKTI/IBHOCTB U €€ BUOEI | 1 | | |
82 |CTpoeHHe aToMHOro sapa. Hyknonnas Mmoaens | 1 | | |
83 |PaI[I/10aKTI/IBHI>Ie npespatieHust. 3otombl | 1 | | |
84 |PemeHHe 3aj1a4 1o Teme: "PannoakTuBHbIC npeBpamieHus" | 1 | | |
85 |Hep1/10a noJIypacnazia | 1 | | |
86 |Ypok-koH(pepenus "PaanoakTHBHBIC U3TyYCHHUS B IPUPOE, 1 1
MEIUIUHE, TEXHUKE"
87 |SnepHble peakiuu. 3aKOHBI COXpPaHEHUs 3apSI0BOr0 U 1
MacCOBOTO YHCEI
88 |3Hepr1/m CBSI3M aTOMHBIX siziep. CBs3b MacChl U SHEPTUU | 1 | | |
89 |PemeHHe 3aj1a4 1o teme "Anepusle peakyun” | 1 | | |
90 |Peakiuu cunTte3a u aeneHus saep. MIcTouHUKY SHEprUun 1
CoJHIa u 3BE3]1
91 |Ypok-koHdepenuus "SAnepuas snepreruka. JleiicTBus 1 1
pPaZiOaKTUBHBIX U3TyYEHUN HA KUBbIE OPraHU3MBbI"
92 |[loaroToBKa K KOHTPOJIBHOM paboTe IO TEME 1
"DJIeKTPOMAarHUTHOE MOJIe. DJIECKTPOMArHUTHBIC BOJTHBI.
KBanToBbIe siBEHUSA"
93 |KountponpsHas pabota o teme "DIeKTpOMarHuTHOE TMoJIe. 1 1
DneKTpoMarHuTHeIe BoJHbI. KBaHTOBEIE siBIeHUS"
94 |TloBTopenue, o6o6menue. JlabopaTopHbie pabOTHI IO KypCy 1 1
"Bzaumonencrue tea"
95 |IloBTrOopenue, 00o0meHNE. Penenne pacueTHBIX U 1
KayeCTBEHHBIX 3a/1a4 1o Teme "TerioBsle rnpouecco”
96 |IloBTOpeHme, 0000IICHUE. PeneHne pacyeTHbIX 1 1
KayeCcTBEeHHBIX 3ama4 o TeMe "KIIJI TermnoBeix aurarencii”
97 |IloBropenue, o0o0meHNe. Penenne pacueTHBIX U 1
KauecTBeHHbIX 3a1a4 1o teMe "KIIJ] anexkTpoyctaHOBOK"
98 |IloBTOpenue, o6o0menue. JlabopaTopHbie pabOTHI IO KypCy 1 1
"CBeToBbIC sIBJICHUS"
99 |IloBTOpenue, o6o0eHue. PaboTra ¢ TeKCTamMu 1o TeMe 1
"3aKOHbI COXpaHEHUsI B MEXaHUKe"
100 |IToBTOpeHue, 0600IIeHNE. PaboTa ¢ TekcTamMu 1Mo Teme 1
"Konebanust u BoHbI"
101 |IToBTOpeHue, 0606IIeHNE. PaboTa ¢ TekcTamMu 1Mo Teme 1
"CBeTOBBIC SIBICHUS"
102 |IToBTOpenue, o6obmeHue. Pabora ¢ TekcTamu 1o Teme 1
"KBaHToBas u sjpepHas puzuka"
OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 ] 3 27
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MPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHON NPOTPAMMbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KJIACC

Kon
NMpOBEPAEMOro
pe3yJbTaTa

1.1

IIpoBepsiemble NpeIMeTHBIE Pe3yJIbTATHl OCBOEHHS OCHOBHOMH 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOT'O 001IIero 00pa3oBaHusl

HCII0JIb30BATb U3YUCHHBIC TOHATUA

1.2

pas3jin4aTrb ABJICHHA 11O OIMCAHUIO HUX XaPAKTCPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPUPYIONIHNX JaHHOE (PU3NYECKOE SIBIICHUE

1.3

pacro3HaBaTh IPOSBICHUEC H3YYCHHBIX (DH3UUCCKHX SBICHUH B OKPY)KAIOIIEM MHpPE, B TOM
yucne (U3MYecKre SBJICHUS B TPUPOJAC, MPH 3TOM INEPEBOIUTH NMPAKTUYECKYIO 3a/1ady B
y4eOHYIO0, BBIJICIISATH CYIICCTBEHHBIE CBOMCTBA (MPU3HAKH) (DPM3UUECKUX SBICHHUH

1.4

ONMCHIBATh M3YUYECHHbIE CBOHCTBa Tel M (PU3MUECKUE SBICHUSA, HCIONB3YyS (U3HYecKHe
BEIMYMHBI, IIPU ONHMCAHWM TPABWIBHO TPAKTOBATh (PU3MUYECKUH CMBICI HCIOJIb3YEMbIX
BEIMYMH, HUX OO0O3HAUeHWS M EAWHHUNBI (U3UUECKUX BEIMYMH, HAXOAUTH (OPMYIIBL,
CBS3BIBAIOIINE AaHHYIO (DU3UYECKYI0 BEIHYHHY C IPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
W3yYCHHBIX 3aBUCHMOCTEH (PU3NUIECKUX BEIHIUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PM3WYECKHE SBJICHUS M MPOIECCHI, UCIONb3Ys H3YYCHHBIC
3aKOHBI, MPH OTOM JaBaTh CIIOBECHYI0 (OpPMyTUPOBKY 3aKOHA U 3alHChIBaTh €ro
MaTeMaTH4YEeCKOE BBIPA)KEHHE

1.6

OOBSICHATD (PU3NYECKHE SIBIICHUS, NPOIECCHl M CBOWMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallil MPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATh NPUYHMHHO-CIIECICTBCHHBIC
CBSI3U, CTPOUTH OOBsICHEHWE W3 1 — 2 JIOTHYECKUX MIaroB ¢ Omopod Ha 1 — 2 H3yYeHHBIX
CBOMCcTBa (PU3NUECKUX SIBICHUH, (HU3NYECKNX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemats pacuéTHbIC 3a1a4M B 1 — 2 NeHCTBHA, UCIONB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE
¢busnuecKye BEIUYUHBI: HA OCHOBE aHAllM3a yCJIOBUS 3aJaudl 3alUChIBATH KPAaTKOE YCIIOBHE,
MOACTABIATh (U3MUYECKHE BEIMYMHBI B (QOPMYyIBl M TPOBOAUTH pAacUETHl, HAXOJUTh
CIpaBOYHbIC JAHHbIC, HEOOXOMUMBIC MJISI PEHICHUS 3a7ad, OLCHWBAaTh PEANUCTHIHOCTH

MOJTYYEeHHON (YH3UYECKOI BETMYNHBI

1.8

pacno3HaBaTh NPOOIEMBI, KOTOPBIE MOXKHO PEUINTHh NPH MOMOMHN (U3MYECKHX METOJOB, B
ONUCAHUU MCCIIEAO0BAHUS BBLACIATh MPOBEPSIEMOE IPEANOI0KEHHE (TMIOTe3y), pa3auyaTbh U
HHTEPIPETUPOBATH IOTYyUYCHHBIA PE3yJIbTaT, HAXOJUTh OIIHOKH B X0/ OIBITA, JICJIaTh BBHIBOJIBI

I10 €T'0 pe3yJjIbTaTaM

1.9

MPOBOIMUTE OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHHH WM (PU3MYECKHX CBOWCTB TEIl:
(opMyTHPOBATE TPOBEPSEMBIC IMPEANOIOKECHUS, COOMpaTh YCTAaHOBKY M3 MPEATIOKEHHOTO
000pyAOBaHMS, 3aIIUCHIBATH XOJI OIBITA U (JOPMYIHPOBATH BEIBOJBI

1.10

BBITIONIHATh TPSIMBIE M3MEPEHHsI C MCIOJIH30BAaHWEM AaHAJIOTOBBIX M HU(POBBIX MPUOOPOB,
3aMKMCHIBATD MMOKA3aHUS IPUOOPOB ¢ YUETOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH U3MEPEHUI




Konx
MPOBEPSIEMOro
pe3yabTaTa

HpOBepﬂeMbIe NPEAMETHDBIC PE3YJIbTATBI OCBOCHUSA OCHOBHOI1 06p330B3TeJ’[LHOﬁ
nporpamMmmbl OCHOBHOI'O o01Iero Oﬁpa30BaHI/Iﬂ

MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTH OJHOH (PU3MYECKOW BETUYMHBI OT JPYro ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, Y4aCTBOBAThH B IJIAHUPOBAHUU Y4EOHOTO HCCIIEJOBAHUS,
coOHMpaTh YCTaHOBKY W BBIOJHATH U3MEPEHHS, CICAYs MPEIIOKCHHOMY IUIaHy, (PUKCHPOBATH
Pe3yNbTaTHI MIOyYSCHHOW 3aBUCHMOCTH (PU3MYIECKUX BEIUYIHH B BUJIE TPEIIIOKEHHBIX TaOIUI 1
rpauKOB, IeJIaTh BBIBOJBI 110 PE3yIbTaTaM UCCIISIOBAHMSI

1.12

IPOBOAUTH KOCBCHHBIC U3MCPCHUA (bHSI/I‘IeCKI/IX BCJINYMH, CIICAYS Hpe,Z[J'IO)KeHHOﬁ HHCTPYKIHWH:
IpHU BbIINOJHCHHUHU I/I3Mep6HI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbBHYKO YCTAHOBKY W BBIYHUCIATH

3HAYEHHUE NCKOMOM BEJTUYNHBI

1.13

COOJIIONATH NPaBHJIa TEXHUKH 0€30IIaCHOCTH IpH paboTe ¢ 1abopaTOPHEIM 000PYIOBaHUEM

1.14

yKa3bIBaTh NPUHIOUIBI JEHCTBUS IPUOOPOB M TEXHHUECKHX YCTPOHCTB, XapaKTepH30BaTh
MPUHIMIB ASHCTBHUS W3YyYCHHBIX NPHOOPOB M TEXHHYECKUX YCTPOMCTB C IOMOIIBIO HX
OTIMCaHUs, UCIOJIB3Ys 3HAHUS O CBOMCTBAX (DM3MUYCCKUX SIBICHUN U HEOOXOMUMBIE (pU3NIeCKIe

3aKOHBI 1 3dKOHOMCPHOCTH

1.15

MPUBOJUTE NMPHUMEPHI (HaXOAUTh MH(OPMANNIO O MpHUMEpax) MPAaKTHUCCKOTO HCIONB30BAHUS
(U3HUCCKUX 3HAHMUH B IIOBCEIHEBHOM KH3HU Uil oOecTiedeHus 0€30I1aCHOCTH IIPH 00paneHnn
¢ mpubopaMn M TEXHHYECKHMH yCTPOHCTBaMHU, COXPAHEHHS 3I0POBbSI U COONIOAEHHS HOPM
9KOJIOTHYECKOT0 TTOBEJCHHS B OKPY KaIOIIEeH cperie

1.16

OCYIICCTBIATH 0T60p HCTOYHHUKOB I/IH(bOpMaIII/II/I B CCTHU I/IHTepHCT B COOTBCTCTBHHU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBC HMCHOIIHUXCA 3HAHUM H HYTéM CpaBHCHHA Pa3JIMYHbIX
HCTOYHHUKOB BBIACIIATH I/IH(bOpMaLII/IIO, KOTOpas SABIIACTCA HpOTHBOpe‘II/IBOﬁ

WM MOXKET OBITh HEJIOCTOBEPHOM

1.17

UCTIONIB30BATh TIPH  BBINOJIHCHUM YYeOHBIX 3aJaHMH HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(u3nYecKoro coJepxaHHsA, CIPABOYHBIE MaTepHalibl, pecypchl ceth MHTepHeT, BIajeTbh
npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HWH(POpMAIMK W3 OIJHOH 3HAKOBOH
CUCTEMBI B IPYTYIO

1.18

co371aBaTh COOCTBEHHBIC KpaTKHE IMCHMEHHBIC M YCTHBIE COOOIIEHHMS Ha OCHOBe 2 — 3
MCTOYHMKOB MH(OpMAINH (PU3NIECKOTO COJEPIKaHUs, B TOM YHCIIE IyOINYHO JeTaTh KpaTKue
coOOIIeHNsT 0 pe3yabTaTax INPOEKTOB WIM YYEOHBIX HCCIEIOBAaHMH, MpPU 3TOM TI'PaMOTHO
HCTIONIB30BATh M3yUEHHBIH HMOHATHHHBIN amnmapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIJICHUE

npe3eHTanuen

1.19

IIpU BBINIOJIHEHUN yqe6me IIPOCKTOB U I/ICCJIGI[OBaHI/Iﬁ pacnopeaeisitb 00513aHHOCTH B Tpynrie B
COOTBCTCTBHH C IIOCTABJICHHBIMH 3aJadaMH, CJICAWTH 3a BBIIIOJHCHHEM ILIaHa )Z[CﬁCTBI/Iﬁ,
aJICKBaTHO OILICHHUBAThb COOCTBEHHBIN BKJIaaA B JACATCIBHOCTb TI'PYIIIIbI, BbICTPAHNBATH
KOMMYHUKATUBHOC BSaHMOHeﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAIOIIUX

8 KJIACC




Koa nposepsiemoro
pe3yJbTara

1.1

IIpoBepsiemble NpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOI
NMPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHusl

HCIIOJIb30BaTh IIOHATUA

1.2

pasnuyaTh SBJICHUS MO0 ONHMCAHUIO UX XapaKTEpHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE PU3UIECKOE SBICHHUE

1.3

pacIio3HaBaTh NMPOSBICHUE M3YUYCHHBIX (PM3MUECKUX SBICHUH B OKPY)KAIOIIEM MHpE,
B TOM YHCIIe (PH3HYECCKUE SBICHUS B IPUPOJIE, IPH ATOM MIEPEBOTUTH MPAKTHIECKYIO
3aJady B y4eOHYIO, BBIOCNATH CYIICCTBEHHBIE CBOWCTBA (IMPU3HAKH) (PU3MIECKUX

SIBIICHUU

1.4

ONUCHIBaTh M3YUYECHHbIE CBOHCTBA Tel U (PU3MUYECKUE SBJICHUSA, HCHOJb3YS
(u3nUecKie BEIUYUHBI, IPU ONMCAHUH IPABIIBHO TPAKTOBATH (PU3UIESCKUI CMBICI
UCTIOJIb3yEMBIX BEIMYMH, 0003HAUCHHUS U SAMHUIBI (PU3MUECKUX BETMYWH, HAXOTUTh
(hopMyIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTHMMHU BEIMYMHAMH,
CTPOUTH 'pa(ViKH N3YICHHBIX 3aBUCHMOCTEH (DU3UIECKIX BEIHIHH

1.5

XapaKTepH30BaTh CBOMCTBA Tel, (U3NUECKHE SBIEHHS M IIPOLECCHI, HCIIONB3YS
U3ydCHHBIC 3aKOHBI, IIPH S5TOM JaBaTh CJIOBECHYI0O (DOPMYNHPOBKY 3aKOHA U

3aITMCBbIBATH €0 MAaTEMATUYCCKOEC BEIPAXKCHHUE

1.6

OOBSACHATH (PU3NYECKUE IPOLECCH M CBOWMCTBA TEJ, B TOM YHCIEC M B KOHTEKCTE
CUTyalllii  TPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBISIBIATh  [PUYHUHHO-
CJICJICTBCHHBIE CBSI3HM, CTPOUThH OOBSICHEHUE U3 | — 2 JIOTHYEeCKUX IIaroB ¢ MOMOIIBIO
1 — 2 W3ydYCHHBIX CBOWCTBA (DM3MUYCCKHUX SBICHUH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemiate pacu€THBIC 3a7aud B 2 — 3 NEHWCTBHA, HCIOJB3YS 3aKOHBI M (HOPMYIIEI,
CBsI3pIBAIOIIME (DU3UUECKUE BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3a/auu
3alUChIBATH KPATKOE YCIOBHE, BBIABISATH HEAOCTATOK JAHHBIX JUIS PEICHUsS 3a7a4H,
BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE IS €€ PEeIICHNUs, TPOBOIUTE PACIETHI
U CpaBHHUBATh IOJTyYEHHOE 3HAYCHHE (U3UUECKONH BENUYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

pacrio3HaBaThb HpO6J'IeMBI, KOTOPBIC MOXXHO pCHINTh IIPU MTOMOIIH (bHSI/I‘IeCKI/IX
MCTO/J 0B, HCIIOJIb3YA OIIMCAaHUuC HCCJICJ0BaHUA, BBIJICIIATH IIpOBEPsIEMOEC
MPCANOJIOKEHUE, OLCHUBATH IMNPAaBWIBHOCTL MOPsSAAKa MNPOBCACHUSA HCCICAOBaHUA,
JC€J1aTh BBIBOIbI

1.9

IPOBOAUTH OTIBITHI IT0 HAOMIOACHUIO (PM3UUCCKUX SIBICHUIN WIH (PH3HUECKUX CBOMCTB
TeN: (OPMYyIUPOBATH IPOBEPSEMBIC IPEAINOJIOKECHNS, COOMpPAaTh YCTAaHOBKY W3
HPEIUIOKEHHOTO 000PYI0BaHHUS, OIMCHIBATh X0 ONBITA U (DOPMYJIHPOBATH BBIBOJIBI




1.10

BBIIIOJIHATE TPsIMbIE H3MEPCHHS C HCIONB30BAHMEM AaHAJOTOBBIX MHPUOOPOB U
JATINKOB (DU3UUECKUX BEJIMYMH, CPaBHHUBATH PE3yIbTATHl M3MEPCHHH C yIETOM

3aJIaHHOM a0COIIOTHOM TIOrpCIIHOCTH

IPOBOAUTH UCCIECIOBAHHUE 3aBUCHMOCTU OJHON (PM3NUECKON BEMUYMHBI OT APYTOH €
UCTIOJIb30BAHUEM TIPSIMBIX M3MEPEHHUH: IUIAaHWPOBAaTh HCCIEAOBaHHE, COOHMpaTh
YCTAaHOBKY U BBIINOJIHATh U3MEPEHUs, CIAEAYs MPEJJIOKEHHOMY IUIaHy, (GUKCHPOBATh
Pe3yJIbTaTHI OJyYeHHOH 3aBUCHMOCTH B BHJE TaOJIUI M rpaduKoOB, A€ITaTh BHIBOIBI
110 pe3yJIbTaTaM MCCJIEI0BaHHS

1.12

MPOBOJIUTH KOCBEHHBIE M3MEPEHHUS (PU3MUECKUX BEJIIMYHH: TUIAHUPOBATH U3MEPEHUS,
coOHMpaTh HKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys NPEUIOKCHHOW HHCTPYKIUH, U

BBIYHCJIATH 3HAYCHHUC BCIIMYNHBI

COOJIOaTh TpaBUiia TEXHUKH OE30MacHOCTH mpH pabore ¢ J1abopaTopHBIM
o0opynoBaHHEM

1.14

XapaKTepu30BaTb MPUHIIUIIBI )Z[GIZCTBI/IH N3YYCHHBIX HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB C onopoﬁ Ha UX OIMKMCAaHUs, UCIIOJIb3Yys 3HAHUA O CBOMCTBaX (bHSH‘IeCKI/IX
SIBIICHUI U HeO6XOI[I/IMBIe (1)I/I3I/I‘IGCKI/I6 3aKOHOMEPHOCTHU

1.15

pacIo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEIbHBIC HMPUOOPHI IO
CX€MaM M CXE€MAaTH4YHBIM PHUCYHKaM, COCTABIATh CXEMbl IEKTPHUUYECKUX LEMEH C
IOCICNOBATEAbHBIM W  IAPaUICIIBHBIM  COCIMHEHMEM  DJJIEMEHTOB, pa3inyas
YCIIOBHBIC 0003HAUCHHUS STIEMEHTOB SIEKTPUIECKUX IeTei

OPUBOAUTE NPUMEPH (HaXOAWTh HH(OpMANMI0O O NpUMepax) MPAKTHIECKOro
UCIIONB30BaHNA (DPU3MYECKUX 3HAHWH B ITOBCEIHEBHOM JKU3HM AT OOecIeueHUs
0e30MacHOCTH TIpH OOpallleHHH ¢ MpHOOpaMH W TEXHWYECKHMH YyCTPOHCTBaMH,
COXpaHEHUs 3I0POBBbSI M COONIOACHHS HOPM SKOJOTHMYECKOTO IOBEACHHUS B
OKpYXKarollel cpeje

OCYIIECTBIIATH MTOUCK MH(popMarmu (pu3nIeckoro copepxanus B cetn MurtepHer, Ha
OCHOBE MMEIOLIMXCSA 3HAHUM U IyTéM CpaBHEHUs JIONOJIHUTEIbHBIX HCTOUYHUKOB
BBIJICTIATh MH(OPMAIIUIO, KOTOpas SBISCTCA NPOTHBOPEUYMBONH WM MOXET OBITh

HEJIOCTOBEPHOM

UCIIOJIB30BATh TIPH  BBHINOJHEHWH Y4YeOHBIX 3aJaHUH  HAYYHO-IIOMYJIAPHYIO
JIUTEpaTypy (HU3HMUCCKOTO COJCPIKAHMS, CIPABOYHBIE MATECPHAJbBI, PECYPCHl CETH
WntepHer; Bnajers npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMUs
MH()OpPMAIMU U3 OTHON 3HAKOBOH CHCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIC IHCHMEHHBIC UM KpAaTKHUE YCTHBIE COOOIIeHHs, 0000Imas
UH(OPMALMIO M3 HECKOJIBKUX MCTOYHHKOB (DM3MYECKOTO COJCPIKaHUs, B TOM YHCIE
OyOJMYHO TNPEACTABIATH PE3yJbTaThl NPOCKTHOM WM  HCCIIENOBAaTEeNbCKOM
JEATEIBHOCTH, PH 3TOM IPAMOTHO HMCIIOIb30BATh M3yYCHHBIN TOHATHHHEIN amnmapar
Kypca GU3UKH, CONPOBOXK/IATh BEICTYIJICHUE IIPE3eHTALIEH

1.20

IIpU BBINNOJITHCHUHU y‘Ie6HBIX IIPOCKTOB H I/ICCJ'Ie,Z[OBaHI/II\/'I (1)I/I3I/I‘IGCKI/IX mpoueccoB
pacnpeaciisiTb 00513aHHOCTH B Irpynie B COOTBETCTBHUU C MMOCTABJICHHBIMU 3aJavdaMu,
CJICIUTh 3a BBIIIOJHCHUCM IIJIaHa I[GﬁCTBI/Iﬁ U KOPPEKTUPOBATH €r0, aACKBATHO
OICHUBATH COOCTBEHHEBIN BKJ1agQ B  JCATCIIBHOCTb  TI'PYIIIBI, BbICTpanBaTh

KOMMYHUKAaTUBHOC BBaHMO,Z[efICTBHe, IPOSBJISIA TOTOBHOCTD paspellaTh KOH(l)J'H/IKTBI

9 KJIACC




Koa nposepsiemoro
pe3yJabTaTa

1.1

IIpoBepsiemble IpeMeTHBIE Pe3yJILTATHI 0CBOEHHUSI OCHOBHOW 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHus

HCIIOJIb30BATb M3YUYCHHLIC ITOHATHSL

1.2

pasin4yaTtb SABJCHUA 10 ONHCAHHWIO HX XapaKTEPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIOIIHNX TAHHOE PU3NYECKOE SIBICHHUE

1.3

pacro3HaBaTh IPOSBICHNE N3yYEHHBIX (PU3NUECKUX ABICHUI B OKPY’KalOIIeM MUPE, B TOM YHCIIe
(u3uUecKue SBICHUS B NPHPOAE, IPU ITOM IEPEBOAUTH IPAKTHUECKYIO 3a7ady B ydeOHYyIO,

BBIJICIISITH CYIIECTBEHHBIC CBOMCTBA (PU3HAKY) (PU3UICCKUX SBICHUIH

1.4

ONMCHIBATh W3yYCHHBIC CBOMCTBA Tel W (U3MUCCKHE SBICHHSA, HCIONB3Ys (UIMUCCKHE
BEJIMYMHBI, IPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKHUIA CMBICI HCIIOIB3yEMBIX BETUYHH,
0003HaueHUS U EAMHUIBI (PU3UYECKUX BEIWYHMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(DU3UYECKYIO BEIHYHHY C APYTUMH BEIHYUHAMH, CTPOUTH IpaMKH MU3YUCHHBIX 3aBHCUMOCTEH
(U3UYECKUX BEIHIHH

1.5

XapaKTepH30BaTh CBOMCTBA Tell, (U3MUYECKHE SBICHUS U IPOLECCHI, HCIOIb3YS H3YyUCHHBIC
3aKOHBI, TNpPH 3TOM JaBaTh CJIOBECHYI0 (OPMYJIHMPOBKY 3aKOHa M 3alHCHIBATh €r0
MaTEMAaTHYECKOE BBIPAKEHHUE

1.6

OOBACHATh (U3WYECKHE MPOIECCHl W CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE CHTyalul
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUYUHHO-CICICTBEHHBIC CBSI3H, CTPOHUTH
oObsicHeHnE U3 2 — 3 JIOTMYECKHX IIaroB ¢ MOMOIMIbIO 2 — 3 M3yYeHHBIX CBOMCTBA (M3MUECKHUX
SIBIICHHUH, (DU3NIECKHUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacu€THbIC 3aJa4ul (ONMUPAIOIINECS HAa CUCTEMY U3 2 — 3 ypaBHEHH), HCIIONb3YsI 3aKOHBI
U (opMyIBl, CB3bIBafOINe (DU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaNM3a YCJIOBHSA 3a/laudl
3aNHCBIBATh KPaTKOE YCIIOBHE, BBIABIATH HENOCTAIOIIME WIIM M30BITOYHBIE JTAHHBIE, BBHIOMpATh
3aKOHBI M (OPMyNBbI, HEOOXOAMMBIC MJISI PEIICHMS, INPOBOIUTH pPAacdEThl M OICHUBATh

PEATUCTHYHOCTD MOJYYEHHOTO 3HAYCHUs (PU3NIECKON BETMYHUHBI

1.8

pacrio3HaBaThb HpO6J’IeMBI, KOTOPBIC MOXXHO PCHINTDL IIPH ITOMOIIH (bHSI/I‘IeCKI/IX METOOO0B, UCIIOJIb3Ys
OIMKMCAaHUE HCCICAOBAHNA, BBIACILATH IMPOBEPACMOC IMPCAINIOIOXKCHUEC, OLCHWBATH IPABUIIBHOCTH
TMopsaKa NPOBEACHUA NUCCICA0BAHMA, N€JIaTh BBIBO/AbI, MHTCPIIPETUPOBATL PE3YJIbTAThI Ha6JI}OI[eHI/II71

U OIIBITOB

1.9

HOPOBOAUTH OMBITHl MO HAOMIOJEHUIO (DU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tell:
CaMOCTOSITEIEHO COOMPATh YCTAaHOBKY M3 M30BITOUHOIO HaOOpa 00OpYHOBAHUS, ONUCHIBATH X0
OTIBITA M €T0 PE3yJIbTAThI, JOPMYIHPOBATH BHIBOIBI

1.10

IPOBOJUTH IIPU HEOOXOAMMOCTH CEpHI0 NPSAMBIX H3MEPEHUH, ONpenelss cpelHee 3HAUCHHE
u3MepsieMOod BeNUUMHBI ((POKyCHOE PACCTOSIHHE COOHMpAroliel JIMH3BI), 0OOCHOBBIBATH BBIOOD
croco0a n3MepeHus (M3MEPUTENBHOTO PHOopa)

IMPOBOAUTHL HCCJICAOBAHNEC 3aBUCUMOCTEH (I)I/IBI/I‘IGCKI/IX BCJINMYUH C HCIOJb30BAHUEM IMPAMBIX
H3MepeHHI>iZ IUTAaHUPOBATH HCCJICAOBAHNUE, CAMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (bHKCHpOBaTB
PEe3yIbTAaThL nonyquHoﬁ 3aBUCHUMOCTH (bl/ISHHCCKI/IX BCIIMYHH B BUIC Ta6J'[I/III

U rpa¢KOB, JIeJIaTh BBIBOJBI IO Pe3yIbTaTaM HCCIICOBAHMS

1.12

IMPOBOJAUTH KOCBCHHBIC U3MCPCHUS (bPISI/I‘IeCKI/IX BCJIMYUH: IJIAHUPOBATHL U3MCPCHUS, CO6HpaTI:
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBITIOJIHATL USMEPCHUS, CICAYL HpG}Z[HO)KGHHOfI HWHCTPYKIUH,
BBIYUC/IAITh 3HAYCHNUE BCIIMYUHBI U aHAJIM3UPOBATH IMOJIYYCHHBIC PE3YJIbLTATHI C y‘léTOM 3a):laHHOI71

MOrp€IIHOCTH I/I3Mep6HI/Iﬁ

1.13

cOOJII0/IaTh MpaBUJIa TEXHUKH 0€30MaCHOCTH IPU paboTe ¢ 1a00paTOPHBIM 000PYA0BaHHEM

1.14

pa3jindyaTrb OCHOBHBLIC TIPHW3HAKHW HN3YYCHHBIX (I)I/ISI/I‘IGCKI/IX Monenei&: MaT€pHrajibHas TOYKa,




Ko nposepsiemoro
pe3yJabTaTa

HpOBepﬂeMbIe NPEeAMETHBIEC PE3YJbTAaThl OCBOCHUS OCHOBHOI 06p330B3TeJ’[LHOﬁ
nmporpamMmmMmbl OCHOBHOI'O 001Iero 06p330B3Hl/lﬂ

abCOIIOTHO TBépILOG TCJIO0, TOYCYHBIM MCTOUYHHUK CBE€TA4, JIy4, TOHKAas JIMH3a, INIaHCTapHas1 MOJCJ/Ib
aToMa, HYKJIOHHasA MOJICJIb aTOMHOI'O sJIpa

XapaKTepH30BaTh IMPHHIUIEI JCHCTBUS W3YyYCHHBIX IPHOOPOB M TEXHUYECKUX YCTPOMHCTIB ¢
OIIOpOH Ha WX ONHCAHHS, UCIIONB3YS 3HAHMS O CBOHCTBaX (PU3NUECKUX SBICHUI H HEOOXOIUMBIC
(huznyeckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMblI W CXCMATUYHBIC PUCYHKH H3YUYCHHBIX TEXHUYCCKUX yCTpOfICTB,
HU3MCEPUTCIIbHBIX HpI/I60p0B 1 TEXHOJIOTHYCCKHUX MPOUECCOB NIPpHU PCIICHUN y‘Ie6HO-HpaKTI/I‘IeCKI/IX
3a1a4, ONTUYCCKHUE CXEMbI I MOCTPOCHUS I/I306pa)I(eHI/Iﬁ B IIJIOCKOM 3€pKaJI€ U 006Hpa}0u{eﬁ

JIMH3C

NPUBOIUTE TPHMEPHl (HaXOAUTh MH(POPMALHIO O MPHMEPax) MPAaKTHIECKOTO HCIOIb30BAHHS
(U3NUECKIX 3HAHUI B MMOBCEIHEBHON JKU3HH IUIs oOecIieueHus 0e30IIacHOCTH MPU OOpalleHHU
¢ npubOpaMHl M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 370POBbS W COONIOJCHHUS HOPM
9KOJIOTHYECKOT0 MOBEACHUS B OKPYXaIoLIeh cpesie

OCYIIECTBIATh IOMCK WHpOpMAmuu (U3HMYECKOTO COIEpXaHWs B ceTHw LVHTEpHeT,
CaMOCTOATENBHO (POPMYIHUPYS MMOUCKOBBINA 3aMpoc, HAXOIUTH IyTH ONPEICIICHHS IOCTOBEPHOCTH

nonyquHoﬁ I/IH(bOpMaIII/II/I Ha OCHOBC MMCIOIIUXCA 3HAHUM U JOITIOJTHUTCJIbHBIX HCTOYHHUKOB

1.19

UCIIONB30BAaTh IIPU  BBINOJHEHMM YYeOHBIX 33JaHMH  HAYYHO-TIONYJSIPHYIO JIMTEpaTypy
(U3UYECKOTO COIEpXKaHUs, CHpaBOYHBIE MaTepHaNbl, Pecypcsl ceTu VIHTepHeT; BlameTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHMsA HH(GOpPMAIMKU U3 OJHOH 3HAKOBOU
CHCTEMBI B APYTYIO

1.20

CO3[aBaTh COOCTBEHHBIC NMHUCHMEHHBIE H YCTHBIE COOOIIEHHWS Ha OCHOBE WH(pOPMAIMH U3
HECKOJIBKUX HMCTOYHHMKOB (DHU3UYECKOTO COJCPKAHUS, IyOIMIHO IPEICTaBIATh PE3yIbTaThl
IIPOEKTHOM WJIM MCCIENOBATENbCKOM JEATENbHOCTH, IIPU 3TOM TIPaMOTHO HCIIOJIB30BaTh
M3yYEHHBIN MOHATUHHBIA anmapaT u3ydyaeMoro paszena (U3MKU U CONPOBOXKIATH BBHICTYIUIEHUE
npe3eHTauel ¢ yuéToM 0cOOEHHOCTEH ayJUTOPHH CBEPCTHUKOB

1.21

IIPU BBHINOJHEHUN y4eOHBIX IPOEKTOB M HCCIEIOBAHUM (PH3MUYECKUX IPOIECCOB paclpeleisaTh
00513aHHOCTU B IPyMIE B COOTBETCTBUU C IIOCTABIECHHBIMH 33/1a4aMHM, CIEIUTh 33 BBIIOTHEHHEM
IUIaHa JeHCTBUII M KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLCHUBATb COOCTBEHHBI BKIaL B
JESTEeIbHOCTh IPYIIIBI, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, IPOSIBILASA TOTOBHOCTD

paspemarb KOHQJIUKTHI




MMPOBEPSAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon Kon
pa3neia 3J1EMEHTA

IIpoBepsiemble 3J1eMEHTbI COJEPKAHUS

®U3UKA U EE POJIb B [TIO3HAHMU OKPYKAIOIIETO MUPA

1.1

®dusuka — Hayka o mnpupoge. SBneHus npuponsl. PuznuvecKkue SBICHUS:

MEXaHNYCCKUE, TCTIJIOBLIC, DJICKTPUICCKUEC, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

@Ounznueckne BenmuuuHBL. 3Mepenne ¢u3ndeckux BenumuuH. Pusmueckue
npubopsl. [TorpenrHocts m3Mepenuil. MexayHapoIHast CHCTEMAa €ANHHIL

1.3

EcrecTBeHHOHAYYHBIH METOJ MO3HAHMS: HAOIIOJEHHE, IIOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, OKCIEPHMEHT 110 IPOBEPKE THIIOTES,
00BsICHEHNE HAOIIOIaEMOT0 IBJICHHUS

1.4

Onucanne GU3NIECKUX SBICHUH C TOMOIIBI0 MOJENen

1.5

[IpakTuueckue paboOTHI:

H3MmepeHune paccTOSHUMN.

W3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
OnpeneneHue pa3mMepoB MajbIX TEI.

W3mepenue Temneparypbl IpU MOMOLIM XUIKOCTHOTO TEPMOMETpA U JaTYUKa
TeMIepaTypbl

ITEPBOHAYAJIBHBIE CBEJEHUA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIIECTBA: AaTOMbI W  MOJICKYJIbI, HX Pa3MCPLL. OHBITBI,
JOKa3bIBAOMINE TUCKPETHOC CTPOCHNEC BEIICCTBA

2.2

JBmwxkenune wyactun BemectBa. CBs3b CKOPOCTH JBIDJKEHHS 4YacTULl C
Temriepatypoii. bpoyHoBckoe nemxenne, muddysus

2.3

B3EH/IMOI[CI71CTBI/I€ YacCTUll BEHIECTBA: MPUTHKEHUE U OTTAJIKUBAHUE

2 2.4

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHHME ra30B, *KUAKOCTEH M TBEPABIX
(xpucTamamyeckux) Tea. B3auMocBs3p MeXIy CBOHCTBAMH BEIECTB B Pa3HBIX

arperaTHbIX COCTOSHUAX U UX aTOMHO-MOJICKYJISIDHBIM CTPOCHUEM

2.5

OcobenHocTH arperaTHbIX COCTOSIHUM BOJIbI

2.6

[IpakTuueckue paboOTHI:
OrneHka uameTpa aToMa METOZ0M PAJOB (C HCIONIb30BaHHEM (oTOTpadmii).

OMnBITEI IO Ha6J'IIOI[eHI/I}O TCIIJIOBOTO paCIIUpPECHUA Ia30B.




Kon Kon
TR | A IIpoBepsieMble 371eMEHTHI CO/IePAKAHUS
OmnBITHI 10 00HAPYKEHUIO TEHCTBHUSI CHJI MONEKYJISIPHOTO IIPUTSKCHUS
JIBUKEHUE U B3AUMOJIEVICTBUE TEJI
3.1 MexaHnudeckoe 1BUXKEHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHUE
10 Ckopoctb. CpelHsisi CKOpOCTb IPH HEPABHOMEPHOM JABMXKEHUH. PacuéT mytu u
' BPEMEHHU JBHKECHUS
13 SIBnenue wuHepuuu. 3akoH uHepuUuHM. B3auMmoneilcTBUe Tell Kak IpUYMHA
' U3MEHEHHsI CKOPOCTH ABMKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tella
14 ITnotHOCTH BemecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IUHHMIIC
' 00bEéMa BENECTBA
3.5 Cuna KaKk XapakTepHCTHKA B3aUMOJCHCTBHS Tel
3.6 Cuna ynpyroctu u 3akoH ['yka. I3mepeHne cuibl ¢ TOMOIIbIO JUHAMOMETPA
17 SIBneHune TATOoTeHUS U cuiia TspkecTd. Cuila TSHXKECTH Ha APYTHX IaHeTax. Bec
' tena. HeBecomocTh
18 Cuna tpenus. TpeHHe CKONBXEHHUs M TpeHHE NOKOs. TpeHue B HpUpoje U
3 ' TEXHHKE
3.9 CroxeHue CHJII, HalPaBJIEHHBIX 10 OJHOH MpsiMoi. PaBHOEHCTBYIOIIAs CHIT
[IpakTuueckue paboOTHI:
OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO [BMXKEHUS (IIApUKa B IKHJKOCTH,
MOJIETIH BJIEKTPUUECKOr0 aBTOMOOWNs M Tak janee). OmnpeneneHue cpenHel
3.10 CKOpPOCTH  CKOJIbXeHHss ~ Opycka  WiIM  I[apuka [0  HAaKJIOHHOH
wiockoctu.  OmpeneneHue  IUNIOTHOCTH  TBEpHoOro  Tena.  OMBITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTb PAaCTsDKEHUs (JepopMaluu) OpPYXKHUHBL OT
HPUIOKEHHON cuiibl. ONBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHHUS
CKOJIBKEHHMS OT Beca Tella M XapaKTepa COMPUKACAIONTUXCS TOBEPXHOCTEH
Qusnueckue SBICHUS B IPHUPOJE: IMPHUMEPHI IBWXKEHHUA C PpasIMYHbIMU
3.11 CKOPOCTAMHU B XMBOM M HEXUBOU IIPUPOAE, ASHUCTBUE CUIIBI TPEHUS B IIPUPOJE U
TEXHUKE
3.12 TexHudyeckue yCcTpoicTBa: TUHAMOMETP, MOJIIUITHUKI
JIABJIEHUE TBEPJIBIX TEJI, )KMJIKOCTEM M TA30B
4.1 Jasnenue tBEpaoro tena. CnocoObl yMEHbIIEHUS U YBEIUYECHUS TaBICHUS
4.2 JlaBneHue ra3a. 3aBUCHMOCTh JaBJICHHS Ta3a 0T 00bEMa, TEMIIEpaTyphl
43 Ilepenaya naBneHus TBEPABIMM TeNaMM, >KHIKOCTAMHM M Tra3aMH. 3aKOH
' ITackans. [TneBMaTHUYeCKHE MAIIMHBI
44 3aBUCHMOCTD JABIEHUS KUIKOCTH OT TIyOuHBbI. [ 'uapocTaTHuecKuil napagokxc.
4 ' Coobmaromuecs: cocypl. ' uipaBIyecKkue MEXaHU3Mbl
Atmochepa 3emimm u arMocdepHOe AaBieHHE. [IpHUYMHBI CyIIECTBOBAHIUS
4.5 Bo3AymHON  obOomoukum  3emmm. Omnbir  Toppuyemnn.  3aBHCHMOCTH
aTMOC(epHOro AaBJIEHUs OT BBICOTHI HAJl YPOBHEM MOpS
46 Wsmepenne  atmoctepHoro  maBieHus. Ilpubopel  mns  W3MepeHUS
' aTMOC(epHOro naBIeHUS
47 JlelicTBue >XUAKOCTU U ra3a Ha IOIpYKEHHOE B HUX Telo. BulTankuparomas

(apxumenoBa) cuia. 3akoH Apxumena




Kon Kon
OO ST IIpoBepsiemble 3JIeMEHTbI COJEPAKAHUS
4.8 IInaBanue Ten. BoznyxormiaBanue
[IpaxTrueckue paboTHL:
HccnenoBanne 3aBUCHMOCTH Beca TeJla B BOAE OT 00BEMa MOTPYXEHHOI
B KHJAKOCTh 4acTu Tena. OnpeneseHne BhITAIKUBAIOLIEH CUIIBI, AeHCTBYIOIEH
49 Ha TeJlo, NOrpykéHHoe B  JKUAKOCTh. lIpoBepka  HE3aBUCHUMOCTH
' BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOLIEH Ha TelI0 B JKUAKOCTH, OT Macchl
Tena. OMbITBI, IEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITIKUBAIOIIEH CHIIBL,
JEHUCTBYIOIIEH Ha TENO B JKUAKOCTH, OT 00BbEMa HOTPYKEHHOH B KHUIKOCTH
YyacTU Tejla U OT IUIOTHOCTU >XuAKkocTu. KoHCTpyupoBaHue apeoMeTpa HIU
KOHCTPYHUPOBAHUE JIOJKU U onpesiesieHe e€ rpy30noabEMHOCTH
410 dusndeckne SBICHUS B IPUPOJE: BIUSHUE aTMOC(EPHOTO JABIICHUS Ha XKHUBOM
' OpraHu3M, IJIaBaHUE PHIO
TexHuueckue  ycTpOMCTBA: cooOmaronmecss  COCyAbl,  YCTPOWCTBO
4.11 BOJIOTIPOBOJIA, THUIPABIMYECKUH TMpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIIHEBOI HAacoc, apeoMeTp
PABOTA, MOIIHOCTbD, DHEPTUA
5.1 MexaHnndeckas pabota
5.2 Mexanunueckasi MOIITHOCTb
53 IIpocTele MexaHU3MBI: pbluar, OJIOK, HAKIOHHas IUIOCKOCThb. IlpaBuio
' PaBHOBECHS pbIYara
54 [IpuMeHeHne npaBuiia paBHOBECHS phIyara K 0JIOKy
55 «3omoToe  mpaBwiIo» MexaHWKU. Ko3(h¢ummeHT mome3Horo - JeHCTBUS
' MexaHn3MOB. [IpocTreie MeXaHU3MBI B OBITY M TEXHHUKE
5.6 IToTeHnmanbHas SHEPTUU Tela, OIHATOTO Hal 3eMIEN
5.7 Kuneruueckas sHeprus
5 538 Ilonnas MexaHuuyeckas OJHEpPrus. 3aKOH M3MEHEHUS M  COXpaHEHUs
' MEXaHUYECKON YHEPTHH
[IpakTrueckue paboTHI:
59 Omnpenenenne pabOTHI CHIIBI TPEHHS NPH PAaBHOMEPHOM JBIDKCHHM Tela IO
' FOPU30HTANBHOM  MOBEepXHOCTHU. MccienoBaHue — YCIOBUM — paBHOBeCHUs
ppaara. Wsmepenue KIIJI HaxioHHOW mimockoctu. V3yueHue 3akoHa
COXPaHEHUs] MEXaHUYECKON SHEpPruu
5.10 Du3nuecKye sBICHUS B IPUPOJE: PblUar B TeJIEe YeJIOBEKa
511 TexHudeckne YCTpOWCTBA: phIYar, IOJBIDKHBIA M HEMOJBIDKHBIA OIOKH,
' HAKJIOHHASI INIOCKOCTb, IIPOCTHIC MEXaHU3MBI B OBITY

8 KJIACC




Kox
pazaena

Kog
eMenTa IIpoBepsieMmble 3JIeMEHTHI CO/IEPKAHUS
TETIJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIOKECHHS MOJECKYJISPHO-KMHETHYECKOH TEOPUH CTPOCHHS
6.1 BellecTBa. Macca u pazmepsl MoJieKyJl. OnbIThI, TOATBEPKIAAIOIINE OCHOBHbIE
MIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOpHUr
6.2 Mopnenu TBEPAOTO, JKUAKOTO W Tra3000pa3HOTO COCTOSHHMA BEIIECTBA.
) Kpucramnnyeckue u amopQHble Tena
6.3 OOBsicHEeHHE CBOWCTB Tra30B, JKUAKOCTEH M TBEPABIX Tel HAa OCHOBE
) MOJIOKEHUH MOJIEKYJIIPHO-KMHETUYECKOI TeOpuu
6.4 CMaduBaHue U KallUJUIIPHbIE SBJICHUS
6.5 TennoBoe paclIUpeHue U CKaTUe
6.6 Temmeparypa. CBsi3pb TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHIKCHHUS
) YaCTHULL
6.7 Buytpennsisi sHeprus. CnocoObl HM3MEHEHHUs BHYTPEHHEH 3Hepruu:
) TEeIUIoNepeada U CoBepIeHre padboThl
6.8 Bunel Temonepenaun: TEIIONPOBOAHOCTD, KOHBEKIMSL, U3IIy4eHHUE
6.9 KomnuecTtBo TemnoTel. Y ienbHas TEII0EMKOCTE BEIICCTBA
6.10 TermooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOIO OanaHca
611 [InaBneHne u OTBEpJeBaHHE KPUCTAJUIMYECKUX BEUICCTB. YAeTbHAS TEIIOTA
' TUTaBJICHUS
[apoobpa3oBanue u koHAeHcanus. Mcnapenne. Kumenne. Y nenmpHas temora
6.12 napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIEHHS OT aTMOC(HEPHOTO
JIaBJICHUS
6.13 BraxxHocts Bo3myxa
6.14 OHeprusi TOIUIMBA. Y JIeNIbHAS TEIJI0Ta CTOPaHHs
6.15 IIpuntuner paboter TermoBeix nBuratenei KIIJ[ TemioBoro aBurarterns.
' TermoBble IBUTATENHN U 3aIUTa OKPYKAKOIIEH CpeIbl
6.16 3aKOH COXpaHEHUs U IPEBPALEHNs DHEPTUU B TEIIOBBIX Ipolieccax
[IpakTuueckue paboTHI:
OnBITH 110 0OHAPYKEHUIO AEUCTBUS CHII MOJICKYJISIPHOT'O TIPUTSHKECHUSI.
OMNBITHI IO BBIPANIMBAHUIO KPUCTAJIOB MOBAPEHHOW COJIM WJIM caxapa.
617 OnbITEl MO0 HAONIONEHHIO TEIUIOBOTO PACHIMPEHUS Ta30B, JKUAKOCTEH U
' TBEPIBIX TEIL.
OmnpeneneHne AaBJICHUS BO3AyXa B OaJUIOHE IIMPUIIA.
OnbIThL, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb JIaBICHUS BO3AyXa OT ero o0bEMa
Y HarpeBaHUs WU OXJIKICHHUS.




Kon Kon
e eMeHTA IIpoBepsiemble 31eMEHTHI COAEPKAHUS
[IpoBepka THIIOTE3bl JMHEHHOW 3aBHCHMOCTU JUIMHBI CTOJIOMKA >KHIKOCTU
B TEPMOMETPUYECKON TpyOKe OT TeMIepaTyphl.
HaOmioneHne wW3MeHEeHHsT BHYTPEHHEH OSHEpPrUM Tela B pe3ysbTare
TEIUIONepeiaur 1 PadOTHl BHEIIHUX CHIL.
HccnenoBanue sSBICHUS TEIUIOOOMEHA MIPU CMEIIMBAHUH XOJIOJHOM U ropsaei
BOJIBI.
OmnpeneneHne KOJIUYIECTBA TEIJIOTHI, IOIYYCHHOTO BOAOI HpH TEemIooOMeHe
C HarpeThIM METaNIMYECKUM LIMIMHAPOM.
OnpeneneHne yaeabHON TeI0EMKOCTH BEILIECTBA.
HccnenoBanue npouecca UCapeHus.
OnpenesieHe OTHOCUTEIbHOMN BIAXKHOCTH BO3yXa.
OnpeneneHne yaeabHON TEIIOTH IUIABICHUS JIbJIA.
Odusuueckue  SABJIEHUA B IPUpOAE:  INOBEPXHOCTHOE  HATsDKEHHE
6.18 U KalWUISIpHbIE SBJICHHUA B TNPHUPOJE, KPUCTALIBI B MPHUPOAE, H3ITyUEHUE
' Comnma, 3aMep3aHdHe BOJOEMOB, MOpPCKHE OpH3BI; 00pa3oBaHHE pPOCHI,
TyMaHa, UHes, CHera.
TexHuueckue  ycTpoMcTBa:  KamWUISAPBl, IPUMEPHl  HCIOJIb30BaHUS
6.19 KPUCTAJUIOB, JKUIKOCTHBIM TEpPMOMETp, MAAaTUMK TeMIepaTypbl, TEpMOC,
' CHCTEMa OTOIUICHHSI IOMOB, THTPOMETpEI, IICHXPOMETp, MapoBas TypOWHa,
JIBUTATeNlb BHYTPEHHETO CrOPaHUsI.
QJIEKTPUYECKUE 1 MATHUTHBIE SABJIEHUA
7.1 OnexTpuzanus Tei. [{Ba poja 371eKTPUUECKUX 3apsI0B
Bsaumoneiicteue 3apshkeHHBIX Tell. 3akoH KymoHa (3aBHCHUMOCTH  CHJIBI
7.2 B3aUMOJICHCTBUS 3apsDKEHHBIX TEIl OT BEJIMYUHBI 3apsA0B U PACCTOSHUS MEKIY
TEIaMm)
73 OnexTtpuueckoe mnoine. HanpskE€HHOCT anekTpuyeckoro mnonsd. IlpuHiun
’ CYTIEPIIO3UITUH NEKTPUUSCKUX IMOJIeH (HAa KAaUeCTBEHHOM YPOBHE)
7 74 Hocurenu snexTpudeckux 3apsfoB. DJIEMEHTapHBIM JJIEKTPUYECKUM 3apsnl.
) Crpoenue atoma. [IpOBOAHUKY U IUIIIEKTPUKHU
7.5 3aKOH COXpaHEHMS AIIEKTPUUECKOTO 3apsiaa
76 ONeKTpu4YeckKuid TOK. YCIIOBHS CYIIECTBOBAHUS JIIEKTPUUYECKOTO TOKA.
’ M cTOYHMKY TOCTOSIHHOTO TOKA
9 JleHicTBHUSA 3NEKTPUYECKOro TOKa (TEMmJIOBOE, XHMHUYECKOE, MAarHHUTHOE).
) ONeKTpUUeCKUH TOK B XKHMIKOCTSX U razax
7.8 Onextpudeckas 1nenb. Cuiia Toka. DIeKTPUIECKOe HAMPSHKEHUE




Kox
pa3nena

Kog
eMenTa IIpoBepsieMmble 3JIeMEHTHI CO/IEPKAHUS
7.9 CornpoTuBieHUE MPOBOIHUKA. Y JIEIbHOE CONIPOTHBIICHUE BEIIECTBA
7.10 3axoH OMa 11 yyacTKa Lenu
7.11 ITocnenoBaTenbHOE U MapaieIbHOE COEIMHEHNE TPOBOJHUKOB
7.12 PaboTa 1 MOIITHOCTH NIEKTpUYECcKOro Toka. 3akoH [xoyns — Jlenna
713 OneKkTpudeckue IeNU U TOTPEOUTENH 3NEeKTPUYECKOH SHEpTUU B OBITY.
' KopoTkoe 3aMbixaHue
7.14 IlocTrossHHBIE MarHUTHL. B3anmMoaeiicTBre MOCTOSHHBIX MAarHUTOB
715 MarsuTtHoe 1osie. MarHuTHoe rnoJsie 3eMiIM W ero 3Ha4yeHue I JKU3HHU Ha
' 3emie
716 OnbiTr Opcrena. MarHuTHoe mosie 2J€KTpudeckoro Ttoka. IIpumenenue
' 3JIEKTPOMArHUTOB B TEXHUKE
[eiicTBue MarHUTHOrO MOJIA Ha MPOBOAHUK C TOKOM. OJEKTPOJBUTATENb
7.17 IIOCTOSIHHOTO ToKa. lcnonb3oBaHue »3n€KTpoaBUraTened B TEXHMUYECKUX
YCTPOKCTBAX U HA TPAHCIIOPTE
7.18 Omneitel @apanes. SBiaeHue snexrpoMarauTHoU nHAYKwH. [IpaBuio Jlenma
719 OnextporeHepatop. CnocoObl MOMy4YeHHUS  DIEKTPUYECKOH  SHEPrum.
' DIEeKTPOCTaHIINH HA BO3OOHOBIISIEMbIX UCTOYHUKAX SHEPTHH
[IpakTuueckue paboTHI:
OnbiTel  TO  HAOMIONEHWIO  OJNEKTPU3AIMK  TeJl HMHAYKIMEH U MpH
CONPUKOCHOBEHHH.
HccnenoBanue neicTBUA — JIEKTPUYECKOrO IMOJS HAa NPOBOJHUKU U
JUDIICKTPUKU.
COopka 1 mpoBepka paboThl IEKTPUIESCKOHN 1IeNH TOCTOSHHOTO TOKA.
W3mMepeHue U peryimpoBaHue CHUJIbI TOKA.
7.20 H3mMepeHue U perympoBaHie HAMTPSIKEHHSL.

HccnenoBanue 3aBUCHUMOCTH CHJIBL TOKA, HAYIIETO 4Yepe3 PEe3UCTOp, OT

CONIPOTHUBJICHUA PE3UCTOPA U HANIPSIIKCHUSA HAa PE3UCTOPE.

OHBITBI, JACMOHCTPHUPYIOIIHUE 3aBUCUMOCTL JJICKTPUYCCKOI'0 COIIPOTUBJICHUSA

IMMPOBOJHUKA OT €T0 MJIMHBI, IIJIOIIAaAN IMMOTIEPEYHOT0 CCUCHUA U MaTEpuraa.

IIpoBepka mpaBuja CIOKEHUS HANPSDKEHUH TIPU  IOCIIEI0BATEIbHOM
COEIMHEHUHU JABYX pe3ucTopoB. [IpoBepka mpaBuiia Juis CHUJIBI TOKa MpH
napajyjieJIbHOM ~ COeIMHEHMH  pe3uctopoB.  OmpezpeneHue  paboOTHI
EKTPUUECKOT0 TOKA, UAYIIEro yepe3 pe3uctop. OpeneneHue MOUIHOCTH

QJICKTPUYICCKOTO TOKa, BBIIEIISIEMOM Ha  PE3UCTOPEC. HccnenoBanue




Kon Kon
BRI eMenTa IIpoBepsieMmble 3JIeMEHTHI CO/IEPKAHUS
3aBHCHMOCTH CWJIBI TOKa, WAYIIETO Yepe3 JIaMIOYKy, OT HampsDKeHUs Ha
Heil. Omnpenenenne KIIJI HarpeBarens. lccnenoBanme MarHUTHOTO
B3aMMOJIEHCTBUSI TOCTOSIHHBIX MAarHUTOB. V3ydueHuWe MarHuTHOrO TOJI
MOCTOSIHHBIX MarHWTOB MPH MX OOBEIWHEHWH U pazjieicHuu. McciempoBaHue
JEHCTBHUSA  JNEKTPUUECKOr0 TOKA HA MArHUTHYI CTpenky. OmbIThl,
JEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KATYILIKH C TOKOM U
MarHuTa OT CHJIbl TOKA M HaIlpaBlIEHHU TOKA B Karyilke. M3ydenue nedcTBus
MarHuTHOIO IOJII Ha MPOBOJHUK ¢ TOKOM. KOHCTpyHpoBaHuE U U3yueHHE
pabotel  anmekTpoasuratens. UWsmepenme KIIJ|  snexkTponBurarenbHOM
ycTaHOBKH. OIBITBI 1O WCCIENOBAHHIO SIBICHUS  DJICKTPOMArHUTHOM
UHAYKUUU:  HCCIEeOBaHME  W3MEHEHWH  3HAaueHHss W HalpaBJCHUS
WHIYKIIUOHHOTO TOKA
Odusnyueckue SBICHUA B MPUPOJEC: DICKTPUUECKUE SBICHHUA B arMmocdepe,
7.21 JNIEKTPUYECTBO JKUBBIX OPraHM3MOB, MArHHTHOE Iojie 3eMiH, Jpeid
MOJTIOCOB, POJIb MATHUTHOTO TIOJIS [T KU3HH Ha 3eMiie, OJSPHOE CUSHHE
TexHUYECKHE YCTPOMCTBA: DIEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTaT,
CUCTYMK DJIEKTPUYECKOM OSHEPruM, DIEKTPOOCBETUTEIBHBIE MPUOOPEI,
7.22 HarpeBaTeJIbHbIC 3JIEKTPONIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
PEJOXPaHUTENN, DIIEKTPOMArHUT, JJICEKTPOJBUTATENb MOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOT'O TOKa
9 KJIACC
Kon Kon
[IpoBepsieMble 1eMEeHTbI COAepKAHUS
pazznena 3JIEMEHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanunudeckoe asuxenue. MatepuanpHas Touka. Cucrema orcuéra
8.2 OTHOCHUTENFHOCTh MEXaHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE NIPAMOJIMHEIHOE IBUKEHUE
8.4 HepasaomepHoe npsmomnuHelHoe 1BuxeHue. CpeHsas 1 MrHOBEHHas! CKOPOCTh
' TeJa MPHU HEPaBHOMEPHOM JIBHYKCHUH
8 8.5 Yckopenue. PaBHOyCKOpEHHOE NPSMOIMHENHOE IB)KEHUE
8.6 CBo6oanoe nanenue. Oneite! INanuines
8.7 PaBHOMepHOe ABMXKEHHE MO OKpYXHOCTU. llepmon M wacrora oOpalleHus.
' Jluneitnas u yrimoBast ckopocTi. LleHTpocTpeMuTenbHOe YCKOpeHUE
8.8 ITepBerit 3akoH HetoToHa
8.9 Bropoii 3axon HeroToHa




8.10

Tperuii 3axkoH HeroToHA

8.11

[IpyHUMI CYyNIEePIIO3ULIH CUIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

813 Cuna TpeHHs: cujla TPEHHUs] CKOJBKEHHUS, CHJla TPEHUS IOKOs, APYrHe BHIBI
’ TpeHMs

814 Cuna TSKECTH M 3aKOH BCEMHUPHOIO TANOTEHUS. YCKOpeHHEe CBOOOAHOrO
’ naJcHUs

815 JBmwxenue mnaner Bokpyr Connua. IlepBas kocMmuyeckas CKOPOCTb.
) HesecoMocTb 1 neperpys3xku

8.16 PaBHOBecHe MaTepuabHON TOUKH. AGCOIIOTHO TBEPIOE TEJIO

817 PaBHOBecHe TBEPHOTO Tenma ¢ 3aKpEIUIEHHON OCHIO BpalleHHs. MOMEHT CHIIBL.
’ LleHTp TsKeCTH

8.18 Wwmnynsc Tena. M3menenue umnynsca. Mmnynsc cuiisl

8.19 3aK0H COXpaHEHUS UMITyIIbCa

8.20 PeaxkTtuBHOE nBIKEHNE

8.21 MexaHndeckast paboTa ¥ MOITHOCTh

8.22 Pabora cui TshkecTH, ypyrocTd, TpeHus. CBsi3b S3HEPTUU U PabOThI

8.23 IloTeHnuanbHas 3Heprus Tena, NOJHATOrO HaJl HIOBEPXHOCTBIO 3€MIIH

8.24 IToTeHnmanbpHast SHEPTUS CKATOU TIPYKIUHBI

8.25 Kuneruueckas sneprus. Teopema 0 KUHETUYECKON YHEPTUU

8.26 3aK0H COXpaHEHUS MEXaHHUIECKON IHEPTUU
[IpakTuueckue paboOTHI:

Omnpenenenne cpeqHell CKOPOCTH CKOJIBKEHHsI OpyCKa FUTH JBW)KEHIHSI IIaphKa
0  HakIOHHOM  miuockoctd.  OImpeneneHue  YCKOpEeHUs  Tejla  IpH
PaBHOYCKOPEHHOM JIBH)KEHHH 110 HAKJIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHM IpU PABHOYCKOPEHHOM
JBIO)KCHUU 0e3 HavyaJbHON CKOPOCTH.

8.27 [IpoBepka rumoTesbl: €ciad NMpU PaBHOYCKOPEHHOM JBHXEHMH 0e3 HayalbHOU
CKOPOCTH IYTH OTHOCATCS KaK pPAJ HEYETHBIX UYHCE, TO COOTBETCTBYIOIINE
IPOMEXYTKH BPEMEHH OJJHHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBXKEHHS OT CHJIBI HOPMAaJIbHOTO
nasneHus. OmpezneneHue Koddduimenta TpeHUs cKoiumkeHHs. OnpenencHue
XKECTKOCTH HPYyXHUHBL. OmpenencHue padoThl CHIBI TPEHHUSI IPU PaBHOMEPHOM
JBM)KEHUU TeJla [0 TOPU30HTAIbHOU MoBepxHOCTH. Omnpenenenue paboThl CHIIBI
YOPYrocTd IMpU NOAbEME TIpy3a C HCIOJB30BAaHHUEM HEMOABHKHOIO H
[IOJIBMYKHOI'O OJIOKOB

898 dusnueckue SBICHUS B NPUPOAE: NPUIMBBI U OTJIMBBI, JBM)KEHUE ILJIAHET

) CoJiHEe4HOI CUCTEMBI, pEaKTUBHOE JIBUKEHUE )KUBBIX OPIaHU3MOB
8.9 TexHudeckne ycTpoICTBA: CHHUAOMETpP, MATYUKH IOJIOXKEHUS, PACCTOSHHUS

U YCKOPEHUSI, paKeThl

MEXAHWYECKUE KOJIEBAHW 11 BOJIHBI

9.1

KonebarempHoe JABUKCHHUC. OcHOBHbBIE XapaKTCPpUCTUKHU KoJIeOaHUH: nepuon,
JacToTa, aMIlIuTyda




9.2

Matematuueckuii M IpyKUHHBIA MasTHUKM. IlpeBpallieHue 53Hepruu Ipu

K0JIe0aTEILHOM JIBUKEHUU

9.3

3aTyxa}0LuHe KoJIeOaHus. BBIHY)KILGHHBIG kosieOanus. Pe3onanc

94

Mexannueckue BoaHbl. CBOHCTBa MeXaHMYECKUX BOJH. IlpojonbHbBIE U
nmorepeyHbie  BONHBL. JlIMHA BONHBI W CKOPOCTh €€ paclpoCTpaHEHUsI.
MexaHn4ecKue BOJIHBI B TBEPAOM Tee, CEHCMUYECKUE BOIHBI

9.5

3ByK. ['poMKOCTh U BeICOTA 3ByKa. OTpaskeHue 3ByKa

9.6

WHudpa3Byk u ynpTpa3ByK

9.7

[IpaxTrueckue paboTHL:
OmnpeneneHye 4acTOTHl U MEPUOIa KoJieOaHW MaTeMaTHYECKOTO MasiTHUKA.
OmnpenerneHne 9acTOTH U IIEPHOIA KOIEOaHUH MPY>KUHHOTO MasiTHIKA

HccnenoBanue 3aBUCUMOCTH IEPHO/A KOJICOAHUH MOABEIIEHHOTO K HUTH TPpy3a
OT JUIMHBI HUTH. MccaenoBanyue 3aBUCUMOCTH Iiepuojia KoJieOaHuil py>KUHHOTO
MasgTHUKa OT Macchl rpy3a. [IpoBepka HE3aBUCHUMOCTH Iepuoja KojieGaHHi
rpy3a, TOABEHNIEHHOTO K HUTH, OT MacChl Tpy3a H KECTKOCTH
npy>KuHEL M3MepeHne yckopeHus: cBOOOJHOTO MaACHHS

9.8

®dusnyeckue SBICHHWS B TPHUPOJE: BOCHPHUATHE 3BYKOB IKHBOTHEIMH,
3eMJICTPSICCHHE, CEHCMUYECKHE BOJHBI, IlyHAMH, X0

9.9

TexHuueckue yCTPOHCTBa: 3XOJOT, MCIOJIb30BaHHE YJIbTpa3BykKa B OBITY
U TEXHHKE

OJIEKTPOMATHUTHOE ITOJIE 1 OJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 OJNeKTpOMarHuTHOE  IOJIE. OJeKTpOMarHUTHbIE BOJIHBL. CoiicTBa
’ 3JIEKTPOMArHUTHBIX BOJIH
10.2 [[Ixana 3IeKTpOMarHuTHBIX BOJH
103 OnexkTpomarHuTHas mnpupona cBera. CKoOpocTh cBeTra. BosHOBBIE CBOiICTBa
) cBera
10 [IpakTrueckue paboTHI:
10.4
W3ydyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOMIJIBHOTO
tenedoHa
10.5 Odusnueckue SBICHUS B TpUPOAE: OHONOTHYECKOE JIEHCTBHE BHUAUMOTO,
) YIBTPA(HOIETOBOTO M PSHTTEHOBCKOT'O M3ITyYCHUH
10.6 TexHuveckne yCTPOWCTBA: WCIOJIB30BAHUE HICKTPOMATHUTHBIX BOJH IS
) COTOBOI CBA3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas mozens cBeta. MIcTouHNKY cBETa
11.2 IIpsiMmonMHElHOE pacrpoCcTpaHeHHE CBETa
11.3 OTtpaxkenue cBera. [Imockoe 3epkaio. 3aKOH OTPaKEHUsI CBETa
11 114 [Iperomnenne cBeta. 3aKOH TMpeloMIeHHs cBera. [lomHOEe BHYTpeHHEe
) OTpaKCHHE CBETA
11.5 Jlunza. Xon iaydeit B InH3e
11.6 OnTrueckas cucrteMa poToanmnapata, MUKPOCKOTA U TeJIECKOIa
11.7 I'na3 kak ontuyeckas cuctema. biM30pyKoCTh U AaJIbHO30PKOCTh




118 Pasnoxxenne Oenmoro cera B coekTp. Omnbeitel  HpioToHa. CnoxeHue
) CIEKTpaJbHBIX [[BETOB. Jlucnepcus ceera
[IpaxTrueckue paboThI:
HccnenoBanue 3aBUCHMOCTH YIJIa OTPAaXEHHS CBETOBOIO Jiyda OT yria
naJeHus.
W3yueHne xapakTepuUCTHUK H300paskeHHS IIPEAMETa B IJIOCKOM 3epKajle.
HccnenoBanue 3aBUCUMOCTH yIyla INPENOMIIEHHS CBETOBOTO Jiyya OT YIJia
MaJICHUS Ha TPAHUIIE «BO3JLYyX — CTCKIION.
11.9
[Nony4enue n300paxeHUH ¢ MOMOIIBIO COOMPAIOIIEH JIMH3EL.
OmnpeneneHre (QOKYCHOTO PACCTOSHUS W ONTHYECKOH CHIIBI coOuparomeit
JIMH3BI.
OTBITHI IO PA3I0KEHUIO OEJIOr0 CBETa B CIIEKTP.
OmbBITEl IO BOCHPHATHIO IIBETA IIPEIMETOB INPH HMX HAOMIONCHUU depes
I[BETOBBIC (DPUIIBTPEI
11.10 Odusnueckue sBieHus B npupone: 3arMmeHus Connua u JlyHbl, LBera Ten,
' ONTHYECKHE sIBIICHUS B aTMocdepe (1iBeT Heba, pedpakuusi, paayra, MUpPax)
1111 TexHuveckne YCTpOHCTBAa: OYKH, MEpUCKON, (oToamnmapar, ONTUYECCKHE
' CBETOBOIBI
KBAHTOBBIE ABJIEHUA
12.1 OneiTel Pe3epdopna u mnanerapHas Mojenb atoma. Mojenb atoma bopa
12.2 Wcnyckanue u nornomieHe ceera aroMmoM. KBanTel. JIuHelyaTsie CieKTphbl
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- ¥ raMMa-u3aydeHHS
12.4 Crpoenune aromHoro spa. Hyknonnast Mogens aToMHoro sijjpa. Mzotomsl
12.5 PannoaktuBHble npeBpamenus. [lepuoa nosypacnaga aTOMHBIX siIEp
12.6 Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsJ0OBOI0 U MaCCOBOI'0O YUCE
12.7 DHeprusi CBsI3U aTOMHBIX sziep. CBs3b MacChl M SHEPTUH
12.8 Peaxiuu cunresa u nenenus sinep. Mcrounnku sneprun CosHIa U 3BE3]T
12.9 Snepnass sHepreruka. JlecTBHE paIUMOAKTUBHBIX M3IYyYEHUH Ha JKUBbIE
12 ) OpraHu3MBbl
[IpakTrueckue paboThL:
Habmtoenre CrutOmHbIX U TMHEHYATHIX CIIEKTPOB U3TY4YCHUSI.
12.10
HUccnenosanue TPEKOB: HU3MEepeHue SHEPrUH YaCcTULBI
10 TOPMO3HOMY TyTH (110 PoTorpadusim).
W3mepenue pagnoakTuBHOro hoHa
@dusndeckne SBICHUS B IPUPOJE: CCTECTBEHHBIH pPaJHOAKTUBHBIN (DOH,
12.11 KOCMUYECKHUE JIy4H, pagvoaKTUBHOE H3IIy4YCHHE IIPUPOIHBIX
MUHEPAJIOB, IefiCTBUE PaJMOAKTUBHBIX H3JIyUYE€HUI Ha OPraHu3M 4eJOBeKa




12.12

TexHuueckue yCTpOMCTBA: CIIEKTPOCKOI, MHIUBUAYAIbHBIA O3UMETP, Kamepa
Bunscona

INPOBEPSAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMUA
OCHOBHOMI OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMS

Kon
NPoBePSIEMOro
TpeOOBaHUSA

I[IpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOI0 YPOBHS
OCBOEHHS1 OCHOBHON 00pa30oBaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111er0
oOpa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponu GU3UKK B HAyYHOM KapTHHE MHpa; CHOPMUPOBAHHOCTH 0a30BbIX
MPEJCTABICHU O 3aKOHOMEPHOW CBS3M W TO3HABAEMOCTH SIBIICHUH TNPHUPOJBI, O POJIH
9KCIIEPUMEHTA B (HU3UKE, O CUCTEMOOOpa3yroiell poiu GU3MKU B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U TE€XHOJIOTUH, 00 3BOIIONMU (PU3MUECKUX 3HAHUN M UX POJM B LIEIIOCTHOM
€CTECTBEHHOHAYYHOU KapTHHE MHPA, O BKJIAJIE POCCUICKUX U 3apyOSKHBIX YUEHBIX-(H3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYKAIOMIETO MHpPA, Pa3BUTHE TEXHUKU H

TEXHOJIOT U

3HaHMs O BHJAX MaTepuH (BELIECTBO M MOJE), O ABHKEHUHU KaK CIOCOOE CyIECTBOBAHUS
MaTepu, 00 aTOMHO-MOJICKYJISIPHON TEOPHH CTPOCHMS BEILIECTBA, O (hM3HUECKOI CYITHOCTH
SIBTICHUI TPUPOAB! (MEXaHHYECKUX, TEIUIOBBIX, MIEKTPOMATHUTHBIX U KBAHTOBBIX); YMCHHE
pasiuuaTh SIBIEHUS MO ONUCAHUIO UX XapaKTEpHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOe (u3HUecKoe SBICHHE; YMEHHE pAacllO3HaBaTh IPOSIBICHHE
W3yYCHHBIX (DU3WYECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, BBIICNAS HX CYIIECTBCHHBIC

CBOICTBa (PU3HAKH)

BJ'Ia,E[eHI/Ie OCHOBAaMH TMOHSITHHHOIO arrmapara W CHMBOJHMYCCKOI'O A3bIKa (1)I/I3I/IKI/I n
HCIOJIb30BAHUC UX JIA PCHICHUA y‘Ie6HBIX 3aaa4; YMCHHUE XapaKTCpU30BaATb CBOMCTBa TECII,
(.JpI/ISI/I‘IeCKI/Ie ABJICHUSA W IIPOLECCHI, NCITOJIb3YsI (byHI[aMeHTaJ'ILHI:Ie 1 OMITUPUYICCKUE 3aKOHBI

VYMeHHne onuchiBaTh HN3YUCHHBIC CBOWMCTBA TeEII H (bl/ISI/I‘IECKI/Ie SIBJICHUS, MUCIIOJIB3Ys
(1)I/I3I/I‘IGCKI/I6 BCJIMYHHBI

BnaneHnne ocHOBaMHM METOJOB HAyYHOTO IIO3HAHUS C YYETOM COOMIONCHHWS IPaBHII
6e3omacHoro Tpy/aa: HabmoaeHne pu3nyecKux SBICHUMI:

YMEHHE CaMOCTOSITEJbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY W3 JIaHHOTO Habopa
O60py,Z[OBaHI/I$I MO0 HHCTPYKIMH, OMNHCBHIBATH XOJ ONbITa MW 3alMCbIBaTb €ro pe3yJbTaThl,
(OpMyITHPOBATE BEIBOJIHI;

MIPOBECHNE NPSAMBIX ¥ KOCBCHHBIX U3MEPCHUIN (DM3UUECKUX BEIWYMH: yMEHHE IJIAHUPOBATH
U3MEPEHHS, CaMOCTOSITEIBHO COOMPaTh SKCHECPHMEHTAIBHYIO YCTAHOBKY IO HWHCTPYKIUH,
BBIYMCISATh 3HAYEHUE BEIMYMHBl U aHAIU3UPOBATh IOIYYEHHBIE PE3YNbTaThl C Y4ETOM
3aJJaHHOM MOTPENIHOCTH PE3YNbTaTOB U3MEPEHUIA;

IPOBEACHUE HECIOXHBIX 3KCICPUMCHTAJIBbHBIX I/ICCJ'IG,Z[OB&HI/II\/'I; CaMOCTOATCIIBHO CO6I/IpaTB
OKCIICPUMECHTAJIbHYIO YCTAHOBKY W IIPOBOJAUTH UCCIIEAOBAHUE 110 MHCTPYKIUU, IPEACTABIATH
TMOJYYC€HHBIC 3aBUCUMOCTU (I)I/I3I/I‘IGCKI/IX BCIMYUH B BHJC Ta6J'[I/IIl u I’pa(l)I/IKOB, YUYUTBIBATh

TIOTPCIIHOCTH, JCJIATh BBIBOJIbI IO PE3YJIbTaTaM HCCJICIOBAHUSA

[ToHnMaHue XapaKTePHBIX CBOUCTB (PU3NYECKUX MoJelel (MaTepuaibHas TOUKa, aOCOIOTHO




TBEP/IOE TENI0, MOJICNIM CTPOSHUS Ta30B, KUAKOCTEH W TBEPABIX TeN, MUIaHETapHAs MOJENb
aToMa, HYKJOHHas MOJellb aTOMHOTO sJIpa) W yMEHHE NPHUMEHATh HX i OOBSCHEHUS

(U3NUECKUX NPOLIECCOB

Ymenne oOBSICHATH (PU3MUYECKHE MPOLECCHl U CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyallUil MpPaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, B YACTHOCTH, BBIABISATH IPUYUHHO-
CIICZICTBEHHBIC CBSI3U M CTPOUTH OOBSICHEHUE C OMOPOIl Ha U3yUCHHBIE CBOHCTBA (DU3UUECKIX
SIBJICHUH, (PM3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH 1 MOJIEJIN

VYMenue pemiate pacuéTHeIe 3a1aud (Ha 0ase 2 — 3 ypaBHCHHMI), HCIONB3Ys 3aKOHBI U
(bOpMyJH:I, CBA3BIBAIOIINEC (1)I/I3I/I‘IGCKI/IG BCJIMYUHBI, B YaCTHOCTH, 3allMCbIBATb KpPATKOC
yCIOBHE 33/1aud, BBIABIATH HEJOCTAIONIME JaHHbIE, BBHIOMPATh 3aKOHBI U (OPMYIEL,
HEoOXOMMBIe IS € PEeIIeHHs, HCIOoNb30BaTh CIIPABOYHbIE JaHHbBIE, TPOBOAUTE PacdEThl U
OLICHUBATL PCAJIUMCTUYHOCTD IIOJIYYEHHOI'0 3HAYCHU (pPI3PI‘IeCKOI71 BCJIMYUHBI; YMCHUEC

OTIPEICTISITh Pa3MEPHOCTh (PU3NIECKON BETMUMHBI, IOJYYCHHOW MTPH PEIICHUH 3a]a91

YMeHHe XapaKTepu30BaTh NPHHIMIBI ACHCTBHA TEXHHYECKHX YCTPOMCTB, B TOM YHCIIE
OBITOBBIX NMPHOOPOB, M HPOMBIIUICHHBIX TEXHONOTHYECKUX IPOIECCOB MO0 HX OIHCAHHIO,
UCTIONIB3YS 3HAHHUS O CBOWCTBaX (PU3MYECKUX SABICHUII M HEOOXOAMMBIC (HU3UUIECKUE

3aKOHOMEPHOCTHU

VMeHue HCIoJb30BaTh 3HAHUS O (I)I/I3I/I‘IGCKI/IX SABJIICHUSAX B HOBCG,Z[HGBHOﬁ KU3HU OJId
obecrieueHust 0€30MaCHOCTH NPH OOpaIICHUH ¢ OBITOBBIMH NPHOOPAMH M TEXHHYCCKUMHU
10 YCTPOHCTBAMHM, COXPAHEHUS 370POBbS M COOJIIOJEHUS HOPM 3KOJOTHYECKOTO MOBEICHHS B
OKpY)XaloIlled cpeje; MOHMMaHHe HEOOXOMMMOCTH INPHMEHEHHS MOCTIXKEHHH (U3HKH U
TEXHOJIOTUH JJIsl PaIliOHAJIBHOTO MPUPOAOIIOIb30BAHMS

OnsIT IOKCKa, peoOpa3oBaHus U NpeAcTaBICHUs HHPOpMAIH (PU3HYECKOTO COACPIKAHUS C
UCIIONIb30BaHUEM HWH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH; YMEHHE OIICHUBATH
IOCTOBEPHOCTh ~ IONyYCHHOW HWH(POpMAMH HAa OCHOBE HMCIONIMXCS 3HAHUH W
1 JIOTIOJIHUTENFHBIX HCTOYHUKOB; YMEHHUE HCIIOJIb30BaTh IPHU BBITOJHECHUH YYCOHBIX 3allaHUMA
HAy4YHO-TIONMYJISIPHYIO JTUTEpaTypy (HU3UYECKOTO COACpIKaHUs, CIPABOYHBIC MaTepUabI,
pecypcrl cetn MHTEpHET; BIaneHne 6a30BBIMU HABBIKaMH IpeoOpa3oBaHus HHpOpMAU U3

OJIHOIl 3HAKOBOM CHCTEMBI B APYryro;, yYyMEHHUC CO3JaBaTb COOCTBEHHBIE NUCHLMEHHBIE W

YCTHBIC COO6H_ICHI/I$I Ha OCHOBC I/IH(bOpMaHI/II/I N3 HCCKOJIbKNX MCTOYHHWKOB

HNEPEYEHDB 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OI'D 10O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1.1 Mexanunueckoe apmkeHne. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIbHOCTh IBU)KEHUS
12 PaBHOMepHOEe U HepaBHOMepHOe JBMXeHue. CpenHss ckopocTb. Popmyrna [Uisl BBIYHUCIEHUS CpeIHEH
CKOpoCTH: V = S/t
PaBHOMepHOE mnpsiMONIMHENHHOE JABM)KEHHE. 3aBUCHUMOCTh KOOPAMHATHI Tella OT BPEMEHH B Clydae
1.3 | paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHUS:
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I'padukn 3aBUCHMOCTH OT BpPEMEHH Ml TNPOEKIMH CKOPOCTH, IPOEKLIUH IEPEeMEIICHUS, IIyTH,
KOOpAMHATBI IIPH PABHOMEPHOM IPAMOJMHEHHOM IBHKCHUU

1.4

3aBUCUMOCTb KOOPAUHATHI T€J1a OT BPEMEHHU B ClIyuyae paBHOYCKOPEHHOI'O NPSAMOIMHENHOIO JBYKEHU!

@opMynbl Ul HOPOEKUUU IE€PEMELICHUSA, IMPOEKIHMU CKOPOCTM M IPOEKUUH YCKOPEHMs IIpH
PaBHOYCKOPEHHOM INPSIMOJIMHEHHOM JBYKEHUU:

I'padukn  3aBHCHMOCTH OT BpeMEHH IS TPOCKIMU YCKOPEHHUS, MPOCKIUH CKOPOCTH, IIPOSKIHH
NEPEMEIIECHUS, KOOPAMHATHI IPU PABHOYCKOPEHHOM HPSIMOJIMHENHOM JABHKECHUH

1.5

CBoOoanoe magenue. GopMyIibl, ONUCHIBAIOIINE CBOOOMHOE MaJCHHUE TEJla IO BEPTUKAIN (IBM)KEHHE Tena
BHHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH 3eMin). I'paduKu 3aBUCHMOCTH OT BPEMEHHU JUIS MPOSKIUH
YCKOpEHHUs], IPOSKIINU CKOPOCTH U KOOPJWHATHI IIPH CBOOOJHOM ITaJIeHHH TeJla 110 BEPTUKAIIH

1.6

CKOpOCTB PAaBHOMCPHOTO ABMKCHHS TEJIA IO OKPYXKHOCTH. HanpaBneHHe CKOpPOCTH.

dopMmyra s BEIYUCICHHS CKOPOCTH Yepe3 paanyC OKPYKHOCTH B IEPUOA OOpaIICHHS:

LenTpocTpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTENBHOIO yckopeHus. dopmyna Juis
BBIUUCIIEHUS YCKOPEHUS:

dopmMmyita, CBSI3BIBAIONIAS IEPHUOJ] U YACTOTY OOpaIICHUS:

1.7

Macca. IInotHocTs BemecTBa. @opmMyna sl BBIYUCIEHUS IJIOTHOCTH:

1.8

Cua — BekTopHas ¢pusnveckas BeanurHa. CI0XKEHHE CHIT

1.9

Senenue nnepuuu. Ilepsriii 3akoH HproToHA

1.10

Bropoii 3akon HproToHa:

CoHanpas/IeHHOCTb BEKTOpa YCKOPEHMsI TeJla ¥ BEKTOPA CUJIbL, JEHCTBYIOIEH Ha TEJIO

Bzaumopericteue Ten. Tpetuit 3akoH HeroToHa:




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TpeHI/Ie TIOKOs U TPCHHUE CKOJIbKCHMUS. CDopMyna JJIA BBIYUCIICHUS MOOYJIsl CUJIbI TDEHHUS CKOJIBKCHUA:

1.12

Hedopmanus tena. Yrpyrue u Heynpyrue aedopmannu. 3aKoH ynpyroi aegopmanuu (3axoH ['yka):

1.13

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOT'O TATOTCHUA:

1.14 Cuna TsokecTd. Y CKOpeHHe CBOOOIHOTO MaCHHS.
dopMyra A7 BEIYUCICHUS CHIIBI TSHKECTH BOIHM3H MoBepxHOCTH 3emin: F = mg.

Jmxenue ianeT Bokpyr Counnia. [lepBas kocMmudeckas ckopoctb. HeBecoMocTh u meperpy3ku

Wmnynbce Tena — BeKTopHas GpU3nUecKas BEIUYHHA.
1.15

I/IMl'Iy.]'IBC cucteMsl Tel. Mi3MeHenue HMITYJIbCA. I/IMHYJ'II:C CHJIBI

3akoH COXpPAaHCHUA UMITYJIbCA IJUIA BaMKHYTOI\/'I CHUCTCMBI TCII:
1.16

PeaktuBHOE IBHIKEHHE

Mexanundeckas pabora. @opmya Ui BEIYUCICHUS paOOTHI CHIIBI:

1.17 MexaHu4deckast MOIIIHOCTD:

Kunetnueckas u MMOTCHLMAJIbHAA SHCPIUs. q)opMyna JIUISI BBIYMCIICHUS] KHHETUYECKOM OHEpPIHUu:

1.18
TeopeMa O KUHETUYCCKOU DHECPIUH. CDopMyna JUTA BBIYUCJICHUSA IIOTCHIUAJIBHON SHEPIUU TEJIa, IOAHATOTO

HaJ 3eMIIEH:
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1.19

Mexanuueckas SJHeprus:

3aKOH COXpaHEeHMs MeXxaHudecKol 3Hepruu. @opmyia Uid 3aKOHA COXPAaHEHUSI MEXaHUYECKOU YHEPTUU B

OTCYTCTBHUE CUJI TpeHUsI: E = const.

[IpeBpaiieHre MEXaHUYECKON SHEPTHH NTPU HAIWYUH CUIIBI TPEHHUSI.

1.20

ITpocThie MEXaHU3MBI. «30JI0TOE MPABHUII0» MEXAHUKH.
Prruar. MomenT cuisl: M - FL.

VYcaoBue PaBHOBECHA pbIdara:

[MoxBuxHbIN 1 HenoABWKHBIHA 0510Ku. KT/ mpocThiXx MEXaHU3MOB,

1.21

JaBnenue TBEpaOTO TENA.

q)opMyna JUIS BBIYHUCIICHUA JaBJICHU S TBépI[OFO TCJa:

[aBnenue raza. ATMmocepHoe 1aBieHUE.
luapocraTuveckoe naBieHue BHYTPU KUIKOCTH.

dopmyiia A1 BHIYMCICHUS JABJICHUS BHYTPU SKUJKOCTU!

1.22

3akoH [Tackans. ['mppasnuueckuii npecc

1.23

3akoH Apxumena. Popmyna s ONpeAENEHUs BHITAIKUBAIOLIEH CHIIBI,
NIOTPY>KEHHOE B JKUIKOCTb WIIU Ia3:

VYcnoBue maBanus tena. [InaBanue CYJOB M BO3YyXOIIJIABAHUC

JISHCTBYIOIIE Ha TeEJo,

1.24

MexaHndeckue kKonaeOanus. AMIUINTYAA, IEPUO U YacToTa KosebaHmid. PopMyia, CBA3bIBAIOIIAS YaCTOTy U

MEPHOJT KOJICOaHHI:
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1.25

Martematuyeckuii u Hp}I}KI/IHHHﬁ MAasITHUKH. HpeBpaLueHHe OHCPIUU Ipu KoJIe0aTeILHOM JBUKCHHUH

1.26

3aryxatonmme konebanus. BeiHy)1eHHBIE KojeOaHus. PesoHaHc

1.27

MexaHn4YecKHe BOJIHBI. HpO,Z[OJ'HJHBIe 1 TIONECPEUYHBIC BOJIHBI. I[J'II/IH& BOJIHBI U CKOPOCTH PAaCHpOCTPaHCHUA

BOJIHBI:

1.28

3ByK. I'poMkocTs M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha TpaHuIle IBYX cpea. MudpasByk u
YIBTPa3BYK

1.29

Ipaxmuueckue pabomol

W3mepenne cpemHeil IUIOTHOCTH BEIIECTBA; apXMMEIOBOH CHIIBL, KECTKOCTH INPYKHUHBL, KoddduimeHTta
TPEHUs CKONBXCHUS; PabOTHl CHJIBI TPEHHS, CHIIBI YIPYTOCTH; CpPeJHEH CKOPOCTH IOBIDKEHHS OpycKa IIo
HAKJIOHHOW IUIOCKOCTH; YCKOPEHHUsI OpyCKa NpH JBIDKEHUM MO HAKJIOHHOW INIOCKOCTH; YAacTOTHI M MEpHOIA
KoJIeOaHMH MAaTEeMaTHYECKOTO MAsSTHUKA; YaCTOTHI U Mepuoja KojJeOaHuH MPYXKMHHOTO MasTHUKA; MOMEHTA
CHIJIBI, ICWCTBYIOMIETO HA pBIYar; pabOTHl CHIIBI YIIPYTOCTH MPHU IMOABEME Ipy3a ¢ MOMOIIBIO HETIOABHKHOTO
0710Ka; pabOTHI CHITBI YIIPYTOCTH MIPHU MOABEME TPy3a ¢ HIOMOIIBIO TOABIXKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOI CHIBI OT 00BbEMa HOTPYXEHHON YacTH Tejla U OT IUIOTHOCTH
KHUJKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOMICH CHJIBI OT MAacChl TENA; CHIIBI TPEHUS CKOJNBXCHUS OT CHIIBI
HOPMAJBHOTO JaBJICHUS U OT poJa MOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHUKAIOMICH B IPYKHUHE, OT CTCIICHH
nedopManMy TMPYXKHUHBI; yCKOpeHHS Opycka OT YyIJla HakJIOHa HalpaBlsIoNIel; meproaa (4acToThl)
KOJIcOaHMH HUTSHOTO MAasTHHKA OT JIMHBI HUTH; HepHoAa KojeOaHWH HPYXMHHOTO MasTHHKAa OT MAacChl
rpy3a U KECTKOCTU MPY>KUHBI; HCCICAOBAHNE HE3aBUCHMOCTH IepHoa KojleOaHU HUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka yclioBHs paBHOBECHS phluara

1.30

Qusuueckue AGNeHUA 8 Npupode. TIPAMEPHI OBIDKCHHUS C PA3IMIHBIMU CKOPOCTSIMH B JKMBOW M HEKHBOI
IIPUPOJE, NECHUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE, IPUIIMUBLI U OTJIMBBI, ABMKeHHUE Iu1aHeT CoHeuHOH
CUCTEMBI, PEaKTUBHOE IBHMKEHUE JKHBBIX OPraHU3MOB, PblYard B Telle 4eJIOBeKa, BIUSHHE aTMOC(epHOro
JIABIICHHUsT Ha KHMBOH OpraHWs3M, IUIaBaHHE pPBIO, BOCIPHATUE 3BYKOB JKUBOTHBIMM, 3EMIIETPSACCHUE,

celiCMUYECKHUE BOJIHBI, LIyHAMH, 3XO

1.31

Texnuyeckue ycmpoiicmea: CIUAOMETpP, MATUMKH IIOJIOKCHHS, PACCTOSHHUA M YCKOPEHHUS, AWHAMOMETD,
MOJIIMITHUKY, PAKeThl, pblyar, MOJBIKHBIA M HEMOABWXHBINM OJOKH, HAaKIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHH3MBI B OBITY, COOOIIAIOIINECS COCYIBI, YCTPOHCTBO BOJOMPOBOIA, THAPABIMYECKHN IIpecc, MAHOMETD,
OapomeTp, BBICOTOMEp, MOPIIHEBOH HAacoc, apeoMeTp, 3XOJOT, HCIONb30BAaHHE YJIBTPa3ByKa B OBITY U

TCXHUKE

TEIIJIOBBIE SIBJIEHM A

2.1

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KUHETHUYECKOW TEOpUM CTPOEHHUsl BemiecTBa. Mojenu TBEPIOTO,
XHJKOT0 M Ia3000pa3HOro cocTosiHuil BemecTsa. Kpucrammueckue u aMmopgHbIe Tena

2.2

JIBmKeHne yacThll BemecTBa. CBsI3b CKOPOCTH IBIKCHUS YaCTHII C TeMIepaTypoidl. bpoyHOBCKoe InBIKEeHHE,
b by3ust

2.3

CMmadyuBaHKE U KalTUJUJIAPHBIC SIBJICHU S

2.4

TenmoBoe PACIIMPCHUC U CKATUC

2.5

TemnoBoe paBHOBECHE

2.6

BryTtpenusist saeprus. Pabora u Termionepenayda kak croco0bl H3MEHEHHSI BHYTPEHHEH SHEpTruu
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2.7 | Bugsl Tensionepenaun: TEMJIONPOBOAHOCTb, KOHBEKIIMS, U3Ty4YESHHE
Harpesanue u oxnaxaenue ten. KonnuecTBo TemaoThl. Y ienbHas TEII0EMKOCTb:
2.8
3aKoH COXpaHEHUs SYHEPTUH B TCILIOBBIX IIpoIleccax. Y paBHEHUE TEIUIOBOTO OayaHca:
2.9
510 Ucnapenne u xoHaeHcanus. M3MeHeHWE BHYTPEHHEH SHEPrHMM B TPOIECCE HCIAPEHUS M KOHJICHCAIIMH.
' Kunenue xxuakoctu. Y nenpHas Temiora napoodpasosanus: L = O/m
2.11 | Bmaxxnocth Bo3myxa
[Tnapnenne u kpucrammusanus. M3MeHeHHe BHYTPEHHEH SHEPTUM MPH IUIABJICHUM M KPHCTAILTH3AINH.
VY aenbpHas TEMIIOTA TUIABIICHHS:
2.12
2.13 | BHYTpeHHsIs SHEPTHsI CTOpaHHs TOILUTHBA. Y IeNIbHAs TeIIOTa CrOpaHus TOIUNBa: ¢ = O/m
2.14 | Ipunnuns! paboTs! TemoBbix apurateneil. KI1/1 rennosoro neuraresns
Ipaxmuueckue pabomol
UsmepeHne ynenbHOW TEIUIOEMKOCTH METAUTMYECKOTO MHMIMHIPA; KOJMYECTBA TEIUIOTHI, MOIYYEHHOTO
51 BOJOIl KOMHATHOH TemIeparypbl (PUKCUPOBAHHOM MaccChl, B KOTOPYIO OIyIEH HarpeTblid LUIHHAD;
13 KOJIMYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThiM LMJIMHIPOM, IOCJTE OIyCKaHHs €ro B BOJXYy KOMHATHOM
TEMIEepaTypbl; OTHOCHTEIBHON BIIQYKHOCTH BO3]yXa; YJACIbHOW TEIUIOTHI IUIaBIeHHS Jbaa. McciempoBaHue
W3MEHEHMsI TEeMIepaTypbl BOJABI MPHU Pa3IMYHBIX YCIOBHUAX; SIBICHUS TEIJI00OOMEHa NpU CMEUIMBAHHUU
XOJIOAHOM U ropsiueit Bojpl; Ipoliecca HCIapeHus
Qu3zuyeckue sA6IeHUA 8 npupode. TOBEPXHOCTHOE HATSDKEHHE W KaNWUISPHBIE SBJICHUS B MPHPOJIE,
2.16 | xpuctamisl B npupoje, uzinyuenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl; 00pa3oBaHHE POCHI,
TyMaHa, MHes, CHera
Texuuueckue ycmpoticmea: KalWIISAPbl, IPUMEPbl UCIOJIb30BaHUS KPHUCTAIIOB, XKUIKOCTHBIH TEPMOMETD,
2.17 | AaTymK TeMIepaTypsl, TEPMOC, CUCTEMa OTOILICHHS JIOMOB, THTPOMETPHI, IICUXPOMETp, MapoBas TypOHHa,
JIBUTATEJIb BHYTPEHHETO CTOPaHUs
3 QJIEKTPOMAT'HUTHBIE SBJIEHW A
3.1 | Onexrpuzanus tei. [IBa BUa 2JIEKTPUUECKUX 3apsIOB
3.2 | BzanmogeiicTBue 3apspkeHHBIX Ten. 3akoH Kymona
3.3 | 3akoH coxpaHeHHs 3IEKTPUUECKOr0 3apsiaa
34 Onexrpuueckoe mone. Hanpsk€HHOCTH anekTpuyeckoro moiis. IIpuHIMI CynepHo3uLUU 3IEKTPUYECKHX
' roJieli (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu »snexkrpuyeckux 3apsgoB. JleficTBHE DIEKTPUYECKOTO TONS HAa OJIEKTPUYSCKUE  3apsiibl.
] [IpOBOIHHMKH U JMUAIICKTPHKH
[MocTostHHBIM 3neKTprYeckuil TOK. JleiicTBus anexTpruueckoro Toka. Cuna Toka. Hanpsokenue.
3.6
I=q/t ,U=A4/
DJIeKTpUUECKOE CONPOTUBIICHHE. Y IENbHOE NEKTPUUECKOE CONPOTUBIICHHUE:
3.7

R =pl/S
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3.8 3akon Oma Juis yyacTka ajekTpuueckoit nenu: / = U/R
[MocnenoBaTenbHOE COSAMHEHUE ITPOBOIHUKOB!

3.9 ITapamienbHoe coeUMHEHNE IPOBOIHUKOB PAaBHOTO CONIPOTUBIICHUS:

CMelIaHHble COeTUHEHUS IPOBOJHUKOB

3.10 | Pabota u MOIHOCTH AneKkTpryuecKoro Toka. A = Ult, P = Ul
3akoH [[xoyms — Jlenna:

3.11

3.12 | OnbiT Opcrena. MarHuTHOE 1MoJie MPsIMOTO MPOBOJIHMKA ¢ TOKOM. JIMHUY MarHUTHOW MHIYKITUU

3.13 | MarautHoe 1oJie IOCTOSSHHOI0 MarHuTa. B3anMoieficTBHE MOCTOSIHHBIX MarHUTOB

3.14 | Jle#icTBME MarHUTHOTO NOJIsl HA MPOBOJHUK C TOKOM

3.15 | Oubrtel Dapanes. SIBnenHue anekTpoMaranTHOW nHAYKIMH. [IpaBumo Jlenmna
Ipaxmuueckue pabomol
W3mepeHue »HIEKTPUYECKOTO CONPOTUBICHHUS PE3UCTOPA; MOIIHOCTU JJIEKTPUYECKOTO TOKa; pPabOTHI
UIEKTPUUECKOr0 TOKa.

3.16 UccnenoBanue 3aBUCUMOCTH CHIJIBI TOKAa, BO3HHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JIAMIOYKA), OT

' HaIpsOHKeHUS Ha KOHLAX MPOBOJHUKA; 3aBUCHUMOCTU CONPOTUBIICHUSA OT JJIMHBI MPOBOJIHUKA, ITUIOAAN €ro

MIONIEPEYHOr0 CEUYEHHUS U YJIENbHOTO CONPOTUBIICHHUS.
[IpoBepka npaBuiIa sl SNEKTPUUYESCKOTO HAIPSDKEHUS TPU MOCIIEI0BATEIbHOM COCIMHEHHH MPOBOJIHUKOB;
MpaBuja Uil CHJIBI AJIEKTPUYECKOrO0 TOKAa NPHU HapajyieIbHOM COEIMHEHHWH NPOBOAHHUKOB (PE3UCTOPHI U
JIAMTIOYKA)

317 Qu3zuyeckue A81eHUs 8 NPUpoOe: DISKTPUUECKUE SBICHUS B aTMOC(epe, SEKTPUIECTBO JKUBBIX OPraHU3MOB,

' MarHuTHOE 1oJsie 3emiu, qpei¢ MoIrcoB, poJib MATHUTHOT'O MOJIS J1s )KU3HU Ha 3eMile, OJIIPHOE CHsIHHUE

Texuuueckue ycmpoiicmea: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTaT, CUYETYUK OJICKTPUYCCKOUH

3.18 | sHeprum, 3JIEKTPOOCBETUTEIBHBIC PHOOPHI, HarpeBaTeIbHbIC MNICKTPONPHOOPHI (IPUMEPHI), ICKTPHUCCKHE
MIPEJOXPAHUTEINH, AEKTPOMArHUT, 3JIEKTPOJIBUraTe b IOCTOSIHHOT'O TOKA, FTE€HEPaTOP MOCTOSHHOTIO TOKa

3.19 | DnexrpomarautHble BoaHBIL. [1Ikana 3IeKTpOMArHUTHBIX BOJIH

3.20 | JlyueBas mozpens cBera. IIpsmMonnHelHOE pacpocTpaHEHE CBETa

3.21 | 3akon orpaxkenus cera. [I1ockoe 3epkano

3.22 | Tlpenomienue cBeTa. 3aKOH NPEIOMIICHHSI CBETA

3.23 | Jducnepcust cBeta

3.24 | Jlunza. Xon aydeit B tuH3e. DOKYCHOE paccTOsTHUE JIMH3BL. OnTrueckas cuia JuH3bl: D = 1/F

3.25 | I'ma3 kak ontrueckas cuctemMa. OnTHYECKHEe IPHOOPHI
Ipaxmuueckue pabomol

3.26

W3mepenne onTHUecKON CHIIBI COOHMparomiel JHMH3BI, (POKYCHOTO pacCTOSHHS coOuparomeil JuH3B (10
CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U M300paKEHUsI, KOrla PEeIMET PACIOIoKeH B 1BOHHOM dokyce),
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MOKAa3aTellsl MPEJIOMIICHHS CTEKIIA.
UccnenoBanue cBoicTBa H300paKeHHS, IMOJYYEHHOIO C MMOMOIIBIO COOMpAIONICH JIMH3bI, W3MEHEHHUS

(bOKYCHOFO PACCTOSAHUA ABYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTU YTIJia MPEJIOMJICHHA CBETOBOIO JIyda OT yTIJia
NMagACHW Ha 'paHUIC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUS 8 npupode: 3atMeHus ConHIa 1 HyHLI, BETa TCJI, OIITHYCCKHUE ABJICHHUA B aTMOC(l)Cpe

327 (uBet HeOa, pedpakiys, paayra, MUPax)

3.28 | Texuuueckue ycmpoticmea: OUKH, IIEPUCKOII, GoTOANIIAPaT, ONTHISCKHE CBETOBOIBI
4 KBAHTOBBIE ABJIEHU A

4.1 | PagmoaxktuBHOCTH. Anb(a-, OeTa-, raMma-u3ydeHus. Peakin anbga-u 6eTa-pacnana

4.2 | Onsitel Pezepdopaa no paccessHuio anbha-yactuil. [Inanerapaas MoJiesb aToMa

4.3 CocraB aTOMHOTO sifipa. MI30TOIIBI

4.4 | Ilepuon monypacmnaja aTOMHBIX SIIECP

4.5 | Snepuble peakiyy. 3aKOHbI COXPaHEHHS 3apsIOBOTO M MACCOBOT'O YHCEN

46 Qusuueckue s181eHUs 6 NPpUpode: eCTECTBEHHBIA PaIOaKTHBHBINA (POH, KOCMUYECKUE JYYH, PAANOAKTUBHOE
] W3ITYYCHHE TPUPOAHBIX MUHEPAJIOB, JICHCTBHE PAIMOAKTUBHBIX M3JIyUYeHHI Ha OPraHu3M YeIoBeKa

47 Texnuueckue ycmpoticmeéa: CHEKTPOCKOI, WHAWBUAYaIbHBIA HO3UMETp, Kamepa BuibcoHa, spepHas

OHEPIreTUKa
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