MUHUCTEPCTBO ITPOCBEINEHAS POCCHIICKON ®EJNEPAIIAA

MuuucTeperso 00pa3oBaHus H nayku Pecry0auxa Mapuii I

MBOY '""Pycckomoiickast com"

PACCMOTPEHO COTI'JIACOBAHO YTBEPXJIEHO
WHUCTEG s
wa 3acenanyu [IIMO 3am.mupexropa no YBP ¢§WW
STt Tep o,
% S o
yuuTenei MaTeMaTHKH FN
(usnKy ¥ HHPOPMATHKH Kphutosa ! Perun A.OD.
=T 1.09 2023 r.
PykoBoauTeNb TR ) =
Q;ZC/C’ opos H.H. RN A
: yBOP 5 ”‘@?{,"ﬁ?w"”’»‘s\?gﬁ‘ﬁ;‘?/
l3pryg * ol
Tpotokon Nel ot «31» 08
MoanucaH: PenuH Anel 3
ABRE i s s v v
Pycckolloiickas cpeaHsis

obweobpasosaTenbHas wkona™",
CN=PenuH AnekcaHap OpHecToBuY,
E=kuzener-shoischool@yandex.ru
OcHoBaHue: A SBNsOCH aBTOPOM 3TOrO
[IOKyMeHTa

MecTononoxeHune: MecTo nognucaHust
[ara: 2023.10.13 12:50:21+03'00"

PABOYASL IIPOI'PAMMA
(UnerTrduKaTOp 354512)

y4eGHOro npeamera «Du3nka. ba3oBblil ypoBeHb»

Juts 0Oyuatomuxes 7-9 Kaccos

c. Pycckue Illon

2023 yueGHbIi oA



MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma o ¢u3KMKe Ha YPOBHE OCHOBHOI'O O0OIIEro 00pa3oBaHUsl COCTAaBIICHa Ha OCHOBE MONOKEHHUH
u TpeOoBaHMH K pe3yabTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM 00pa3oBaTENbHOH MPOTrpaMMBbl,
npeacraBieHHsix B PI'OC OO0, a Takke ¢ yuéroMm QenepanbHON pabodell MporpaMMbl BOCIHTaHHUSA H
Konnenuuu npenoaaBanus yaeOHoro npeamera «Duznkay.

ConepkaHue mporpaMmbl 10 (H3MKEe HampaBlieHO Ha (OPMHPOBAHHE E€CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH OOYYaIOIIMXCSl ¥ OPTaHU3ALNI0 U3YydeHHs (U3UKH Ha JeATENbHOCTHOW OcHOBE. B mporpamme mo
¢u3nKe YYUTBHIBAIOTCS BO3MOXKHOCTH Yy4eOHOro mpenMmera B peanusanuu TpedoBanmii GI'OC OO0 «
IIAHUPYEMBIM JIMYHOCTHBIM W MCTAIIPpCAMCTHBIM pPE3YyJIbTaTaM O6y‘IeHI/IH, a TAaKXKXC MCKIIPECAMCTHBIC CBA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHusl.

[Iporpamma 1o (hu3MKe yCTaHABIMBAET paclpeneicHue yueOHOro Marepuasia mo rojaM oOydeHus (Io
KJjlaccaM), TMpeyiaraeT MpUMEPHYIO IMOCIe0BaTEIbHOCTh MU3YyYeHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
MPEAMETHOT O COJICPKAaHMS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXxcsl.

[IporpamMma o ¢u3mke pazpadoTaHa C MENbI0 OKa3aHUS METOIUYECKONW MOMOIIM YYUTETI0 B CO3TaHUU
paboueii MporpaMMsbl O Y4eOHOMY TIpEIMETY.

®dusnka SBISETCS CUCTEMOOOPA3yIONIMM ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX TPEIMETOB, MOCKOIBKY
(M3MUECKre 3aKOHBI JIGKAT B OCHOBE IIPOIICCCOB M SABJICHUHN, U3yd4aeMbIX XUMHEH, OUOJIOTHEH, aCTPOHOMUECH U
¢uznveckoi reorpadueil, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa, MPENOCTaBiIsIeT HanOolee
SICHBIC 06pa3u1;1 MMPUMCHEHHWA HAYYHOI'O ME€TOZIa ITO3HaHUs, TO €CTh cn0c06a TMMOJIYUC€HUA TOCTOBEPHBIX 3HAaHUH O
MUpeE.

OpHa W3 MIAaBHBIX 3a7ad (hU3UUYECKOro 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHHUS COCTOMT B
(OpMHPOBAaHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpEca K HayKe Y 00YyJaronXcsl.

Uzyuenne ¢usukn Ha 0a30BOM ypOBHE MpEAINONaraeT OBJIAJCHHE CICAYIOIIUMH KOMIIETEHTHOCTSIMH,
XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYIHYI0 IPAMOTHOCTB!

HAYYHO OOBSICHSTH SIBJICHUS;
OLIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOI'0 UCCIIEIOBAHNUS;
HUHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BATh HAYUHBIE I0KA3aTEIbCTBA VIS IIOJIyYEHHUS BBIBO/IOB.

Ilenmn w3ydeHns (pU3MKHM HAa ypOBHE OCHOBHOTO o0miero oOpa3oBaHHs ompeneneHsl B Konmenmm
npenonaBanus yuebHoro mpeamera «Pusmka» B 00pa3oBaTelbHBIX opraHu3anmsax Poccuiickoit demeparuu,
peanu3yoLIUX OCHOBHBIE 00IIe0Opa3oBaTeNbHBIE IPOrpaMMbl, YTBEpKAEHHOM pemeHneM Komnerun
MununcrepctBa npocsernienns Poccniickoit denepammu (mpotokoit ot 3 aekadps 2019 r. Ne [IK-4BH).

Henn nzyyenus: Gusuku:
npuoOpeTeHne HMHTEpeca M CTPEeMJICHHA OOYyJaromMXcs K HaydHOMY M3YYEHHIO NPHUPOIBI, Pa3BUTHE HUX
MHTEJJICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE IPEICTABICHUN O HAYYHOM METOJE MO3HAaHMs U (OPMHUPOBAHHE HCCIENOBATEIbCKOIO OTHOIIECHUS K
OKPYXAIOLNM SBJICHUSM;

(¢bopMHUpOBaHHE HAyYHOTO MHUPOBO33PEHHMS KaK pe3ylbTaTa M3Y4YEHHs OCHOB CTPOEHHS MAaTepuH U
(hyHIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHHE NPENCTaBICHUH O ponu (GU3UKA Ul Pa3BUTHA [PYTUX ECTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUA O BO3MOXHBIX cdepax Oymymieid mpodeccHoHambHOU IesTeThHOCTH, CBSI3aHHOW C
(pU3MKOH, MOATOTOBKA K AajbHEHIIeMY 00y4eHHIO B TOM HalpaBJICHHUH.

Hoctrxenue 3THX ILened mnporpamMmbl 10 (U3MKE HAa YPOBHE OCHOBHOrO OOLIEro 00pa3oBaHUS
obecrieunBaercs pelieHreM CIeAYIoIUX 3a1ay:
npuoOpeTeHne 3HaHUH O IUCKPETHOM CTPOEHMHM BEIECTBA, O MEXAHHMYECKHUX, TEIUIOBBIX, JJIEKTPUYECKHX,
MarHUTHBIX U KBAaHTOBBIX SIBIICHUSX;
npuoOpeTeHne YMEHUH ONHMCHIBATb M OOBSCHATH (PU3UUECKHE SIBICHUS C HCIOJIB30BAHHUEM MOTYYEHHBIX
3HAHUM;

OCBOGHHE METOJIOB PELICHUS] NPOCTEHINMX PACUETHBIX 3aJady C HCIOIb30BaHHWEM (PHU3MUYECKUX MOJENEH,
TBOPYECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BuUTHE YMEHUH HaONIONaTh NPUPOIHBIE SBJICHUS M BBHIIOJIHITH ONBITH, JIA0OOpAaTOpHBIE paboTHl H
IKCIIEPUMEHTAJILHBIE NCCISIOBAHMUS C UCIIOJIB30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;



ocBocHHE TpUEMOB paboTel c HHPOpManmed (U3NYECKOr0 COAepX)aHMs, BKIOYas HH(opMmanuioo o
COBPEMEHHBIX JOCTIKEHUIX (HU3MKH, aHAJIM3 U KPUTHUECKOE OlICHUBaHNE HH(OpMaIHL;
3HaKOMCTBO CO cdepaMu MpoQecCHOHaTbHONW NesITEeIbHOCTH, CBA3AHHBIMH C (H3UKOH, U COBPEMEHHBIMH
TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha JOCTH)KEHUSIX (PU3NUECKON HAYKH.

Ha usyuenne ¢pusuku (60a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OTBOAHUTCS 238
4acoB:

B 7 kJacce — 68 gacoB (2 yaca B HE/IENIO),

B 8 kmacce — 68 yacoB (2 yaca B HEIENIO),

B 9 xmacce — 102 waca (3 yaca B Henemio).

[Ipeanaraemerii B mporpamMe 1o (u3uKe TMepedyeHb J1abopaTopHBIX paboT H  ONBITOB HOCUT
PEKOMEHIATEeNbHBIA XapakTep, YUUTENb JenaeT BEIOOp MpOoBeACHHUS Tab0opaTOpHBIX paboT M OMBITOB C Y4ETOM
WHAUBUAYaIbHBIX OCOOCHHOCTEH OOYYarolMXCs, CIHCKa JKCIICPUMEHTANBHBIX 3aJlaHUd, MpeAjaraeMbiXx B
paMKax OCHOBHOT'O TOCYJapCTBEHHOI'0 3K3aMeHa 110 (husHKe.



COJAEPXKXAHUE OBYYEHUA
7 KJIIACC

Pa3zjnen 1. ®usuka u e€ poJib B MO3HAHUM OKPY:KAIOLEro Mupa.

Ousuka — Hayka o mnpupope. SBiaeHus npuponsl. OU3NUECKUE SBICHUS: MEXAaHUYECKHE, TEIJIOBBIE,
SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIC.

dusnveckne BenuuuHbL. M3Mmepenune duzmueckux BenuuuH. dusznueckue npuOopbl. IlorpenHocts
u3MepeHuid. MexiyHapo/iHasi CUCTEMa €TMHHII.

Kak ¢u3uka u apyrue ecTeCTBEHHbIC HAYKH U3YYal0T NMPUpoay. ECTeCTBEHHO-HAYYHBINA METOJI TO3HAHUS:
HaOJIIOJICHHE, TIOCTAHOBKA HAyYHOI'O BOIMPOCA, BBIIBM)KCHUE THUIIOTE3, SKCIICPUMEHT 10 IPOBEPKE THIIOTE3,
00BsICHEHH e HaO 0 aeMoro siBiieHUs. Onrcanue QU3NUSCKUX SIBJICHUH ¢ TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

Mexanudeckue, TEIJIOBBIE, YIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

dusnueckre puOOPHI U MPOLEAYpa MPSMBIX U3MEPEHHUI aHAJIOTOBBIM U ITU(GPOBBIM ITPUOOPOM.
Jlabopamopnsie pabomst u onvimol.

OmpenenenHue MeHbl AeJICHUs MIKAIbl U3MEPUTEIBHOrO Mprubopa.

N3mepenne paccTossHUAMN.

M3mepenne 06bEMa KUIKOCTH B TBEPIAOTO TENA.

Onpeznenenre pa3MepoB MaJbIX TeJl.

M3mepenne TemmepaTypsl IPU MOMOIIX XUIKOCTHOT'O TEPMOMETPA U JaTINKA TEMITEPATYPHI.

[IpoBenenue uccmenoBaHUS MO MPOBEPKE THIIOTE3BI: MATbHOCTh MOJIETa MapuKa, MyMEHHOrO TOPU30HTAIIBHO,

TeM OOJIBITIE, YeM OOJBIIE BRICOTA ITYCKA.

Paznen 2. [lepBonayanbHble CBeIeHHS 0 CTPOEHUM BelllecTBa.

CtpoeHue BemiecTBa: aTOMBI M MOJIEKYJIBI, UX pa3Mepsl. OIbITH, JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIIECTBA.

JlBmkenue dactui BemiecTBa. CBS3b CKOPOCTH JBIDKEHHS YacTHI[ C TEMIIepaTypoil. bpoyHOBCKoe
NBIDKEHHE, MU y3us. BaanMonelicTBre YacTull BelecTBa: MPUTHKEHUE U OTTAIKHBAHUE.

ATrperatHble COCTOSHHS BEUIECTBA: CTPOEHHUE Ta30B, JKUIKOCTEH M TBEPABIX (KPUCTATMYECKHUX) Tell.
B3anmocBs3p MeXIy CBOWCTBAMH BEMIECTB B PA3HBIX arperaTHBIX COCTOSHHSAX M WX aTOMHO-MOJEKYJSPHBIM
ctpoeaneM. OCOOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI.

Hemoncmpayuu.

HaGmonenre 6poyHOBCKOTO JBMKEHUSI.
Hab6monenne nuddysnmn.
HaGimonenne sinenmnii, 0OBICHIIOMNXCS MPUTSDKEHIEM HITH OTTaIKMBAaHHWEM YaCTHII BEIECTBA.

Jlabopamopnuvie padbomut u onvimol.

Ornenka nuaMeTpa aToMa METOIOM PsIOB (C Ucmoiab3oBaHueM (otorpaduit).
OnBITH 110 HAOTIOICHHUTO TETUIOBOTO PACITUPEHUS Ta30B.
OnbITHI 110 0OHAPYKEHUIO JEHCTBHS CHUJI MOJIEKYIISIPHOTO TIPUTSKSHHSL.

Paznen 3. /IBukeHue u B3auMojielicTBUE TeJl.

Mexanunueckoe apmxeHue. PaBHoMepHOe U HepaBHOMEpHOE JBHKeHUE. CkopocTh. CpenHss CKOpPOCTh
MIpY HEPaBHOMEPHOM JIBH)KEHUHU. PacuéT myT v BpeMeH! JBHKEHHUS.

SBnenvie uHepIMU. 3aKOH HHEpIHU. B3anMoeiicTBre Ten Kak MpruYnHa U3MEHEHHUST CKOPOCTU JIBUKESHUS
Ten. Macca kak Mepa MHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBSA3b IUNIOTHOCTU C KOJMYECTBOM MOIIEKYN B
erHUIe 00bEMa BEIeCTBa.

Cuna Kak XapakTepucTHKa B3ammozercTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepeHne cuitbl ¢
MTOMOIIBIO JHHAMOMETpA. SIBIIeHHe TATOTEHU U chia Tsokectd. Cuiia TsDKECTH Ha JIPYTHX IUiaHerax. Bec Tena.
Hesecomoctb. CrnokeHue Cuil, HaImpaBJIEHHBIX MO OAHOM mpsiMoil. PaBHopelicTByromas cui. Cuna TpeHwus.
TpeHue CKOIkKEeHUs U TPeHUE TOKoA. TpeHue B MPUPOE U TEXHUKE.



Hemoncmpayuu.
Habnronenne MexaHMYeCKOro JBMKEHHS Tea.
N3mepenne ckopocTu NpsIMOJIMHEHHOTO ABM)KEHUS.
Habnronenue siBneHust HHEPIHH.
Habnronenne n3ameHeHusi CKOPOCTH MIPH B3aUMOACHCTBUH Tell.
CpaBHeHME Macc 10 B3aUMOJIEHCTBUIO TEIl.
CrnoxeHue cCuil, HalpaBJIeHHbIX IO OJJHON HMPSIMOM.

Jlabopamopnsle pabomoul u onvimol.

Omnpenenenne CKOPOCTH PAaBHOMEPHOT'O IBUYKEHUS (LIAPHKA B JKHJIKOCTH, MOJIEITH 3JIEKTPHUECKOI0 aBTOMOOUIIS
U Tak Jajuee).

Omnpenenenne cpeaHeil CKOPOCTH CKOJIBbKEHUsI OPYCKa HITH [IapHKa [0 HAKIOHHOW TIOCKOCTH.

Onpeznenennie MIOTHOCTH TBEPAOTO Tema.

OnBITHI, JEMOHCTPUPYIOIIE 3aBUCUMOCTD PacTshKEeHUs (e opMaIiii) Ipy>KUHBI OT MIPUII0KEHHOMN CHITBI.
OHBITBI, ACMOHCTPUPYIOIINUE 3aBUCHUMOCTb CHJIBI TPEHHUA CKOJBXCEHHA OT BECa TClIa MW XapaKTepa
COIPUKACAIOUINXCS IIOBEPXHOCTEN.

Paznen 4. laBjenne TBEPABIX TeJl, JKUIKOCTEN U ra3oB.

Harnenune. CriocoObl YMEHBIICHUS M YBEIWYCHHs JaBjicHus. JlaBiieHue ra3za. 3aBUCUMOCTh JaBJICHHUS
raza or oOnéma, TemmepaTyphl. llepenauda naBjieHHs TBEPABIMU TEJAMH, JKHUIAKOCTIMH M Ta3aMH. 3aKOH
[Tackams. IlHeBMaTH4eCKHe MaIlIMHBL 3aBUCHUMOCTH JABJICHUS XKHUAKOCTH OT TIyOWHBI. | mapocraTwdecKuit
napajokc. CoolOmaromuecst cocypl. [ uapaBmudeckue MeXxaHH3MBbI.

Atmocdepa 3emin 1 atmocdepHoe AaBieHne. [[pudarHbI CyleCTBOBAHUS BO3AYIITHON 000JI0UYKH 3EeMITH.
OneiT Toppuuen. M3Mepenne aTMOCepHOro IaBicHUs. 3aBUCUMOCTh aTMOC(HEPHOr0 JaBJICHHS OT BBICOTBI
HaJ ypoBHeM Mops. [IpuGops! st u3MepeHus: aTMochepHOro JaBieHus.

JleiicTBHE JKUIKOCTH ¥ ra3a Ha MOrPYXEHHOE B HUX TENI0. BrITamkuBaromas (apXxuMenoBa) cuiia. 3aKkoH
Apxumena. [TnaBanue Ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJICHH I'a3a OT TEMIIEPATYpHI.

Ilepenava naBneHus )KUAKOCTBIO U Ta30M.
Coobmaromuecs: COCYIbl.
I'mapaBnuueckuit mpecc.
[IposiBieHmEe nEeHCTBUS aTMOC(HEPHOTO JaBIICHHUS.
3aBHCHUMOCTD BBITAJIKUBAOLIEH CHUIIBI OT 00BbEMA HOrPYKEHHON YaCTH TeNa U INIOTHOCTH KU IKOCTH.
PaBeHCTBO BBITAJIKMBAIOIICH CUJIBI BECY BBITECHEHHOM KUAKOCTH.
VYcnoBue nnaBaHus TEN: IJIaBaHUE WM HOTPYXKEHUE Tl B 3aBUCUMOCTH OT COOTHOIIEHMSI IUIOTHOCTEH Tena U
KHUIKOCTH.
Jlabopamopnvie pabomul u onvimol.
HccnenoBanue 3aBUCHMOCTH Beca Teja B BOAE OT 00bEMa NOrpyKEHHOU B )KUAKOCTh YaCTH TENa.
OnpeneneHye BRITAIKUBAIOLIEH CHIIbI, NIEHCTBYIOIIEH HA TENO, NOTPYKEHHOE B KUJKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIIbI, JEHCTBYIOIIEH Ha TENO B AKUJIKOCTH, OT MACChl Tena.
OnBITHL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAOLIEH CHIIbIL, NEHCTBYIOIIEH HA TENO B KUAKOCTH, OT
00bEMa MOrpy>KEHHOM B KUIKOCTh YaCTU TeJIa U OT MIOTHOCTHU >KUIKOCTH.
KoncrpynpoBanue apeoMeTpa MM KOHCTPYHUPOBAHHUE JIOAKH U OIpEAeIeHue e€ rpy30mnoabEMHOCTH.

Paznen 5. Pabora n MoIHOCTB. JHeprus.

Mexanndeckas pabora. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 0JIOK, HaKJIOHHas IUIocKocTh. [IpaBuio paBHOBecus prryara. Ilpumenenue
MpaBujIa paBHOBECHS pbluara K 0JoKy. «3omnoroe mnpasuio» Mexanuku. KITJ[ mpocteix mexanmsmoB. [Ipocteie
MeXaHHU3MBbI B OBITY U TEXHUKE.

Mexannyeckas sHeprus. Kunernueckas M TNOTeHUMalbHass dSHeprus. [IpeBpamieHue oAHOro BHAA
MEXaHWYECKON PHEPTUHU B APYrol. 3aKOH COXPaHEHHS YHEPTHH B MEXaHUKE.



Hemoncmpayuu.
[Tpumepsl TPOCTHIX MEXaHU3MOB.
Jlabopamopusie pabomul u onvimol.
Omnpenenenrie pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBUYKEHHH TeJla 10 FTOPU30HTAILHOM MTOBEPXHOCTH.
HccnenoBanue ycnoBuid paBHOBECHS phlUara.
Nzmepenne KI1/] HakmOHHOM MIIOCKOCTH.
Wzyuenne 3akoHa COXpaHEHHsI MEXaHUYECKOH SHEPTHU.
8 KVIACC

Pa3jaen 6. TenJioBble siBJIeHMS.

OcCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKON TEOpUHU CTPOEHUs BemiecTBa. Macca U pazMepbl
aTOMOB 1 MOJICKYIIL. OHLITLI, IMMOATBCPKAAOIINE OCHOBHBIC ITOJIOKCHUSA MOJ'IGKy.]'IHpHO-KHHCTH‘-IGCKOﬁ TCOpPUH.

Mogenu TBEPAOro, KHUIKOTO M ra3o00pa3HOr0 COCTOSHUI BemecTBa. Kpucramumieckrne U aMmophHbIE
tena. OOBSCHEHHWE CBOWCTB TIa30B, JKHUIKOCTEH M TBEPABIX TEI HA OCHOBE TMOJOKEHWUH MOJEKYISIPHO-
-KUHETHYECKOH TCOpUHU. CMauuBaHue u KalmJUIAPHBIC ABJICHHA. TemnoBoe pacinp€Hue n CxXaTue.

Temmnepatypa. CBsi3p TEMIEpaTypsl CO CKOPOCTHIO TEMJIOBOIO JBM)KEHHS YacTHll. BHYTpeHHAA Heprus.
CriocoObl M3MEHEHUs] BHYTPEHHEH SHEpruu: Teruionepenada W coBeplieHHne paboTbl. Buisl Teruonepenayu:
TEIIOIPOBOAHOCTh, KOHBEKIUSA, U3TTYUCHHE.

KonuuectBo Temorel. YaenbHash TEIJIOEMKOCTh BellecTBa. TermiooOMeH W TEIJIOBOS PaBHOBECHE.
VYpaBHeHue TemioBoro Oamanca. [lmaBnenne n oTBepAeBaHNE KPUCTAJUIMYECKUX BEIIECTB. Y eNbHAS TEIIOTa
maBnerus. [lapoobpaszoBanne u koHaeHcanus. Vcnapenne. Kumenue. Y nenpHas TemioTa mapooOpa3oBaHMS.
3aBUCUMOCTH TEMIICPATYpPbl KUTICHUA OT aTMOC(i)epHOFO JaBJICHUA.

BnaxxHoctb Bo3yXa.

OHeprus TOIMBa. Y IeNbHAS TEIIOTa CTOPAHMUSL.

[punnmmnel padotsl TemioBbiX Asurareneii KI1J] rermoBoro apurarens. TemoBble IBUTAaTSIH U 3alllyTa
OKpY’Karolen cpeibl.

3aKOH COXpaHEHUS U MPEBPAICHNS SHEPTUH B TEIUIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Habnronenre OpoyHOBCKOTO IBUXKEHUSL.
Hab6monenne nuddysnmn.
HaGumroiennie siBneHnii cMadrBaHUsI U KAIWIDISIPHBIX SBICHUH.
HaGumronenvie TemmoBoro pacuIupeHust Tei.
W3menenne naBieHns ra3a mpu H3MEHEHUH 00bEMa M HarpEBaHUH HITH OXJIAXKICHHH.
[IpaBuna u3MepeHus TeMIepaTyphl.
Buasl Termionepenayn.
OxJaxkIeHue P COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiieHnr paboThl BHEITHAMHE CHJIAMH.
CpaBHEHHE TEMIOEMKOCTEN PA3IMYHbIX BELIECTB.
HaGmonenne kumeHus.
HaGimroienrie mocTostHCTBa TeMITepaTyphl IPH TUTABIICHUH.
Mopenu TemIoBbIX JBUTATENEH.
Jlabopamopuwie pabomul u onvimol.
OnbITHI 110 0OHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYIISIPHOTO TIPUTSKEHHMSL.
OMnBITHL IO BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COIM WIIM caxapa.
OnBITH 110 HAOITIOIEHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH U TBEPABIX TeEIL.
Onpenenenrie qaBiIeHUs BO3AyXa B OaJIOHE IITIPHIIA.
OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBIIEHUS BO3yXa OT ero 00b&Ma M HarpeBaHUS WITH OXJIAXKICHHSI.
[IpoBepka THIOTE3bl JTUHEWHOW 3aBUCHUMOCTH JJIUHBI CTOJIOWKA >KUIAKOCTH B TEPMOMETPHYECKOW TPyOKE OT
TeMIIepaTyphl.
HaGuroienrie n3MeHeHns BHYTPEHHEH SHEPruu Tea B pe3yibTaTe TeIUIonepeaadd U padoThl BHEITHUX CHIL.



HccnenoBanue sBIeHUs TEIIOOOMEHA PH CMEIIMBAHUN XOJIOAHON U TOpsiueid BOJIBI.

Omnpenenenrie KOMTUYECTBA TEMJIOTH, MOIYYEHHOTO BOIOW MpPU TEIIOOOMEHE C HarpeTbiM METaTMYecKHM
LUJIHH]POM.

Onpenenenuie yaenbHON TEMIOEMKOCTH BELIECTBA.

HUccnenoBanue npoiecca UCIapeHHUsL.

Onpenenenrie OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Onpenenennie yaenbHON TEMIOTH MIJIaBIEHUS JIbJA.

Pa3znen 7. DaexkTpuyeckue 1 MArHUTHbIE SIBJIEHUS.

Onextpuzanus Ten. JlBa poja 3JIEKTPUUECKUX 3apsaoB. B3auMomelcTBHE 3apsHKEHHBIX Tell. 3aKOH
KyIIOHa (SaBI/ICI/IMOCTb CHJIBI B33HMOILCI>'ICTBH5[ 3apsPKCHHBIX TCJI OT BCIIMYUHBI 3apsAi0OB U PACCTOAHUA MCKIAY
TeIamu).

OnexTpudeckoe nosue. Hanpssk€HHOCTH 35eKTpruyeckoro nois. [IpuHIun cynepno3uuu aMeKTpHIecKUX
royiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenun »snexTpuueckux 3apsmoB. OJleMEHTapHBIM anekTpuueckuil 3apsa. CTpoeHue arToma.
[IpoBoAHVKM U AMIIEKTPUKHU. 3aKOH COXPaHEHUS ANEKTPUUECKOTr0 3apsa/a.

ONEeKTpUYECKUi TOK. YCIOBHS CYIIECTBOBAHUS 3JEKTPHUYECKOrOo ToKa. VICTOYHMKHM MOCTOSHHOTO TOKA.
JlelicTBHA 3MEKTPUUECKOr0o TOKa (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B KUAKOCTIX U
rasax.

OnexTtpudeckass 1enb. Cuia Toka. OnekTpuyeckoe HampspkeHne. CompoTHBIEHHE ITPOBOJHUKA.
YaensHOE compoTHBiIieHHE BemiecTBa. 3akoH Oma mis ydactka nenu. IlociemoBaTenpHOE W TapajuienbHOE
COEIMHEHNE TIPOBOTHUKOB.

Pabora wm wMomHOCTh dNeKTpuUeckoro Toka. 3akoH Jkoyms—JleHma. OIeKTpUYecKHe Ield H
MOTPEOHTEINN AIIEKTPHUECKO 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

ITocrosiHHBIE MarHuTHl. B3auMonelicTBHE MOCTOSHHBIX MarHuToB. MarHutHoe nosie. MarautHoe nose
3emiin ¥ ero 3HaueHWe A Ku3HH Ha 3emuie. OmpIT Opcrega. MarHUTHOE TOJIE DJIEKTPHUIECKOTO TOKA.
[IpumeHeHue »SIEKTPOMAarHUTOB B TeXHHKe. J[eHCTBME MAarHWTHOrO TONS Ha TIPOBOJHUK C TOKOM.
DJeKTponBUTATENh MOCTOSHHOTO TOKA. VICIonp30BaHue AIIEKTPOJABUTATENEH B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe.

Ompitel @apanes. SIBmeHue 3IeKTpOMarHUTHON WHAyKnwH. I[IpaBmio JleHma. 3iekTporeHepaTop.
Crioco0b!I OMY4IeHHUS AINEKTPHIECKON SJHEPTHH. DIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX HICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

ONEKTPU3aIKs TEI.

JIBa pona 31eKTpUYecKuX 3apsSa0B U B3aUMOJEHCTBHE 3apSHKEHHBIX Tell.
Y CTpoiicTBO U JeiCTBHE 3JIEKTPOCKOIA.

DneKTpocTaTHdecKast HHTyKIIHSL.

3aKOH COXpaHEHUS IIIEKTPUUECKUX 3aPSIOB.

[IpoBOAHWKH W AUAIEKTPHUKH.

MonennpoBaHHe CHIIOBBIX JIMHHUH AIEKTPHIECKOTO OIS
HcTouHMKY TOCTOSHHOTO TOKA.

JeiicTBUs 31EKTPUUYECKOr0 TOKA.

DNEKTPUUECKUI TOK B 5KUAKOCTH.

I"azoBbIil paspsn.

W3mepenne CHITBI TOKa aMITEPMETPOM.

N3mepenne 2I1eKTpraecKoro HanpsHKeHUsT BOIBTMETPOM.

Peocrat 1 MarazuH CONpOTHBIICHUH.

BzaumogelicTBre MOCTOSHHBIX MAarHUTOB.

MonennpoBanre HEBO3MOXKHOCTH Pa3fIeJIeHHs ITOJIFOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX ITOJICH MTOCTOSHHBIX MarHUTOB.
OmnsIT Opcrena.

MarsuTHoe 1ose ToKa. DJIeKTPOMarHur.



JelicTBre MArHUTHOTO TIOJISI HA IPOBOJJHHUK C TOKOM.
ONeKTpOABHUTraTENb MOCTOSHHOTO TOKA.
HccnenoBanue SBICHUS JIEKTPOMATHUTHOW UHIYKIIUH.
OnsiTel Papanes.
3aBHCUMOCTD HaTPaBJICHHUSI HHAYKIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBEHHUSI.
DeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnsie pabomut u onvimol.

OnBITHI 11O HAOJTIOICHUIO JICKTPU3AIIMHU T HHIYKIIMEH U MPU COIPUKOCHOBEHUHU.
HccnenoBanue neiicTBUS 3JEKTPHUECKOTO MOJISl HA TPOBOJAHUKH M JUAJIEKTPUKH.
COopxka u nmpoBepka paboThI AIEKTPUUCCKOM LU TOCTOSHHOIO TOKA.
WzMmepeHue u peryaupoBaHue CUIIBI TOKA.
M3MepeHue 1 peryinpoBaHUe HATPSAAKEHUS.
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKa, HJIYHIEr0 Yepe3 PE3UCTOp, OT COMPOTHBIICHHS peE3ucTopa u
HaTpsDKEHUS Ha PE3UCTOPE.
OHI)ITBI, ACMOHCTPUPYIOIINE 3aBUCUMOCTL JBJICKTPUYECKOIO COIMPOTHUBJICHHA IPOBOJHHWKA OT €ro IJIWHBI,
TUTONIA/IM TIONIEPEYHOr0 CEYCHUS U MaTepHaa.
[IpoBepka npaBuiia CIOKEHUS HANPSHKEHUH MTPH TIOCIIE0BATENEHOM COSIMHEHUH JIBYX PE3HCTOPOB.
[poBepka npaBwmiia IS CHITBI TOKA TIPH MApayIeIbHOM COSAMHEHHH PE3UCTOPOB.
Omnpenenenre paboOTHI IEKTPUUECKOTO TOKA, HYIIIErO Yepe3 pe3ucTop.
Omnpenenenre MOITHOCTH 3JIEKTPHYECKOT0 TOKA, BBIJICNISIEMON Ha PE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, HITYIIETO Yepe3 IAMIIOUKY, OT HApsHKEHHUS Ha HEl.
Onpenenernne KI1J] HarpeBaTens.
I/ICCHCHOBaHI/Ie MAar"guTHOIr o B3aHMOlIeI>'ICTBH$[ IIOCTOAHHBIX MAarHuToOB.
N3ydenne MarHuTHOTO OIS TOCTOSTHHBIX MarHUTOB TIPY MX O0OBETUHEHUH U Pa3IeICHUH.
HccnenoBanne nefCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJNKY.
OnBITHI, IEMOHCTPUPYIOIINE 3aBHCUMOCTD CHJIBI B3aUMOJICHCTBHSI KATYIIIKH C TOKOM M MarHUTa OT CHJIBI TOKA U
HaIpaBJIeHHs TOKa B KaTYIIIKE.
N3ydenne neficTBUS MarHUTHOT'O TIOJISI HA TTPOBOTHUK C TOKOM.
Koncrpynpopanue n nzyuenne paboThl 3JIEKTPOIBUTATEIS.
N3mepenne KIIJ 31eKTpoABUTraTENbHON YCTaHOBKHU.
OnBITH TIO WCCIEOBAHUIO SIBIICHHS IJIEKTPOMATHUTHOW WHIYKIIMH: HCCIEIOBaHNEe M3MEHEHWH 3HA4YEHUS H
HaIpaBlIeHNs HHIYKIIMOHHOTO TOKA.

9 KVIACC

Paznen 8. Mexannueckue siBJICHHS.

MexaHnyeckoe nBHkeHHE. MartepuanbHas Touka. Cucrema oTcuéra. OTHOCUTENBHOCTE MEXaHUYECKOT O
IBUKeHUs. PaBHOMEpHOE mpsMonuHeliHOoe ABrxkeHne. HepaBHOMepHOe npsMonuHeliHoe ABuxkeHne. CpenHss u
MI'HOBEHHAs! CKOPOCTh TeNa P HEPABHOMEPHOM JBIKCHUH.

Yckopenne. PaBHOyckopeHHOe psiMonuHeHOe nBmkenne. CBobomHoe nagaenne. OnbiTel [ anmmes.

PaBHOMepHOE nBMXKEeHHWE TO OKpykHOCTH. llepwmom m dactora oOpameHus. JluaeliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOPEHHE.

ITepsriit 3akon HetoTona. Bropoit 3akon Herorona. Tperuit 3axon Herorona. IlpuHuun cynepno3uuuu
CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHHs: CHJla TPEHHS CKOJBXKEHHsI, CHJIa TPEHHsI MOKOs, IpyrHe
BUJBI TPEHUSI.

Cuia TSDKECTH M 3aKOH BCEMUPHOI'O TATOTEHHUS. Y CKOpEeHHE CBOOOJHOro naieHus. JBuikeHue IIaHeT
Bokpyr Comnnna. [lepBast kocmuueckas ckopocTs. HeBecoMOCTh U meperpy3KH.

PaBHOBecue wmarepuanbHO TOYKH. AOcomoTHO TBEpHOe Teno. PaBHOBecue TBEPAOro Tema cC
3aKpEIUIEHHON OChIO BpaleHna. MoMeHT cuibl. LIeHTp TsxkecTH.



Nmnynec Tena. M3menenune ummynbca. VMmynabc cuibl. 3aKOH COXpaHEHHs HMIyJbca. PeakTuBHOE
JBUKEHHUE.

Mexannueckass pabota M MOIIHOCTb. PaboTa cui TSKeCTH, ympyroctu, TpeHus. CBsi3b SHEPTUH W
pabotel. IloTeHnmanbHas SHeEprus Tena, MOJHATONO HAaJ MOBEPXHOCTHIO 3eMiH. lloTeHIManbHas 3HEprus
cokaroil mnpyxuHbl. KuHernueckas »sHeprus. TeopeMa O KHHETHMYECKOM 3HEPruu. 3aKOH COXpaHEHHA
MEXaHUYECKOU SHEPTUMU.

Hemoncmpayuu.

HabnroneHne MexaHMUECKOT0 JBUKEHHSI Tella OTHOCUTENBHO Pa3HbIX TNl OTCUETa.

CpaBHeHMe yTell 1 TpaeKTOpUid JBMKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTENIBHO Pa3HbIX TN OTCUETA.
N3mepeHne ckopocTy U YCKOPEHUS IPSIMOIMHEIHOr0 IBHKEHUS.

HccnenoBanne npru3HaKoB paBHOYCKOPEHHOT'O JBUKEHUS.

Habnronenue ABHKEHUS TeNa MO OKPYKHOCTH.

HabnroneHre MexaHU4eCKHX SIBJICHUH, IPOUCXOAIINX B cucteMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM H
YCKOPEHHOM JIBH)KEHUH OTHOCUTEIBHO KaOMHETa (hPU3UKH.

3aBUCHMOCTh YCKOPEHMSI T€a OT MAcChl Tella M IEHCTBYIOIIEH Ha HETO CHIIBI.

Habnronenrie paBeHCcTBa CHIT IPH B3aUMOACHCTBHHU Ted.

N3menenne Beca Tena Mpy yCKOPEHHOM JABMKEHUH.

Ilepenaya nMIysbca Mpu B3aMMOZIECHCTBUY TEIL.

[IpeobpazoBanus 3HEPTUU MIPH B3aUMOAECHCTBUHN TEI.

CoxpaHeHre NMITyJbca MPH HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITyJbca TP a0COIOTHO YIIPYTOM B3aUMOEHCTBHUU.

HaGumonenre peakTHBHOTO IBHKEHHSI.

CoxpaHeHre MEXaHUIECKOH SHEPTHH NMPU CBOOOIHOM HaJCHUH.

CoxpaHeHHe MEXaHUYECKON SHEPIUU IIPU ABMKEHUM Tejla 1O/ AHCTBUEM IIPY>KUHBL.

Jlabopamopnbvie pabomsl u onvimel.

KoncTpynpoBanue TpakTa I pa3roHa U JaJdbHENIIEr0 paBHOMEPHOT'O IBUKCHHS IAPUKA I TEIEKKH.
Omnpenenenue cpenHeil CKOPOCTH CKOJIBXKEHUS OpyCKa MM JBI)KEHUS IIapHUKa 110 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenue yCKOpeHUs Tela IPU PaBHOYCKOPEHHOM IBMKEHHUHU 110 HAKJIOHHOH IJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH ITPU PaBHOYCKOPEHHOM JIBIDKCHUH 0e3 HadaJlbHOH CKOPOCTH.
[IpoBepka rumoressl: €clny NpPU PAaBHOYCKOPEHHOM ABYIKEHMH 03 HauyaJbHOH CKOPOCTH IIYyTH OTHOCATCS Kak
PS4 HEYETHBIX YHCEII, TO COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOT'O IaBIICHHUS.

Omnpenencane K03QGUIMEHTA TPEHUS CKOIBKCHHSI.

Omnpenenenne )KECTKOCTH MPYKUHBL.

Omnpenenenue paboTh! CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUH TeJa 110 TOPU30HTAIBHON OBEPXHOCTH.
Omnpenenenne padboThl CUIIBI YIIPYTOCTH MPU NMOABEME IPY3a C HCIONB30BAHUEM HEMOABUKHOTO U ITOABUKHOTO
0JIOKOB.

N3ydenne 3ak0Ha COXpAHEHUS SHEPTUU.

Paznen 9. Mexannueckne Kojie0aHus U BOJIHBI.

KonebatensHoe npmxeHne. OCHOBHBIE XapaKTEPUCTUKK KOJIeOaHMH: MEpPUOJ, YacToTa, aMIUIUTYXA.
MartemaTtrdeckuil ¥ IPYKUHHBIN MasTHUKY. [[peBparenue sHepruu mpu KojaedaTebHOM TBUKESHUU.

3atyxaromue konebaHus. BwiHYkIeHHbIE KoieOaHus. Pe3sonanc. Mexannueckue BonHBL. CBOHCTBa
MexaHn4deckux BoJIH. IIpomonpHblE M monepedyHsle BOMHBEL [[IMHA BOJIHBI M CKOPOCTH €€ paclpOCTPAHEHUS.
MexaHn4eckre BOJHBI B TBEPIOM Telle, CEHCMUYECKHE BOJTHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbicOTa ToHA. OTpakeHue 3ByKa. H(GPa3ByK U yIbTpa3ByK.

JHemoncmpayuu.

Habnronenue konebaHuii T Mo AEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habnronenue xonebaHuii rpy3a Ha HUTH U Ha TIPY)KHUHE.

Habnronenue BeIHY)I€HHBIX KOJeOaHUH U pe30HaHca.

Pacnpoctpanenne npoAoibHBIX U HONEPEYHBIX BOJIH (HA MOJIENH).



Habnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUYECKUH pe30HaHC.
Jlabopamopusie pabomul u onvimol.
Omnpenenenrie 4acTOTHl U MEepUoa KoIeOaHNH MaTeMaTHUECKOr0 MasgTHHUKA.
Omnpenenenne 4acTOTHl U NEpUoJa KoeOaHUH MPYKUHHOTO MasTHUKA.
HccnenoBanne 3aBUCHMOCTH NIEpHO/Ia KOJIeOaHUH MOJBENICHHOTO K HUTH Ipy3a OT JUIWHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHOAa KoJebaHuil PY>KMHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCHUMOCTH IEpUO/Ia KOJICOaHMIA IPy3a, TOIBEIICHHOrO K HUTH, OT MacChl Ipy3a.
OHLITI)I, ACMOHCTPHUPYIOIIHNEC 3aBUCUMOCTL IICpUOOa KOJIC6aHI/II‘/'I IMPY>)XUHHOI'O MasTHHUKa OT MACChl I'py3a U
KECTKOCTU NPY>KUHBL.
Nsmepenne yckopeHus cBOOOIHOrO MaJeHus.
Paznen 10. DiekTpoMarHuTHOE MoJie M 3J1eKTPOMArHUTHbIE BOJTHBI.
OJNEeKTpOMarHuTHOE Moje. DJNEeKTpOMarHUTHbIE BOJMHBL. (CBOWCTBA ANEKTpOMarHUTHbIX BonH. lllkama
OJICKTPOMAariuTHBIX BOJIH. Hcnons3oBanue QJICKTPOMArHMTHBLIX BOJIH JJId COTOBOI CBSI3H.
DnexkTpoMarHuTHas npupozaa ceera. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 37€KTPOMArHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.
Jlabopamopubsie padbomel u onvimel.
UzyueHne CBOMCTB DJIEKTPOMATHUTHBIX BOJH C TIOMOIIBbI0 MOOHMIIBHOTO TenedoHa.
Paznen 11. CBeToBble siBJIEHUS.
Jlyueas mozens cBera. Mctounuku cBera. [Ipsmonmaeiinoe pacipoctpanenue ceera. 3atmerus CoiHa
u Jlynsl. Otpaxkenue cBera. Ilimockoe 3epkano. 3akoH OTpakeHHUs CBETa.
[Ipenomnenne cBera. 3akoH TpeloMiIeHHs cBeTa. [lomHOe BHYTpeHHEE OTpakKeHHE CBeTa.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAXKEHHUS B ONITUYECKUX CBETOBOAX.
Jlmuza. Xox mydeit B ymH3e. OnTrdeckas cucreMa ¢oroarnmnapara, MEKPOCKOITa M Tereckona. ['ma3 kak
OIITHYECKast cucTeMa. bIrM30pyKoCTh M 1aTbHO30PKOCTD.
Pasznoxenmne Gemoro ceera B ciektp. OnbiTel HetoToHa. CrioykeHre CeKTpanbHBIX 1BETOB. [lucmepcus
CBeTa.
Hemoncmpayuu.
IIpsmonuHeliHOE pacpocTpaHEHUE CBETA.
OTpaskeHHe CBETa.
[omydenne n300pakeHUH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomienue ceera.
OnTHyecKkuii CBETOBO/I.
Xon mydeii B coOMparoment JnH3e.
Xon ny4yell B pacCceHBAaIOLLIEH JHH3E.
[omydenne n300paxeHUH ¢ TIOMOIIBIO JIMH3.
[puratmn aeficTBus doroarmmapaTa, MUKPOCKOIIA U TEIECKOIIA.
Mopens rnasa.
Paznoxxenme 6emoro ceera B CEKTP.
[Tomyuenue Geroro cBera MpH CIOKEHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.
HccnenoBanne 3aBUCHMOCTH yTIIa OTPasKEHUSI CBETOBOTO JIy4a OT yrJa TaJIeHHsI.
Nzydenne xapakTepuCTHK H300paXKeHHsI IPEIMETa B ITIOCKOM 3epKale.
HccnenoBanne 3aBUCMMOCTH yIila TPEOMIICHHS] CBETOBOTO JIyda OT yIJia TaJeHUs Ha TPaHUIE «BO3IyX—
CTEKIIO.
[ony4enue n3o0paxkeHUi ¢ TOMOLIBIO cOOMpAIOLIEi TUH3BI.
Omnpenenenne (OKYCHOTO pacCCTOSHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3BL
OMBITHI 110 Pa3IOKEHUIO OENOro CBETa B CHEKTP.



OMnBITH IO BOCTIPHUSITUIO IIBETA MPEAMETOB MPU UX HAOIIOCHUH Yepe3 IIBETOBbIE (DMUITBTPEHI.

Pa3zgen 12. KBanToBBI€E SIBJIEHHSI.

OmneiTel Pesepdopna u nmnanerapHast monens atoma. Mogens aroma bopa. Mcnyckanue u mormiomieHne
cBera aroMoM. KBaHTbI. JIuHeHuaTsIe CIIEKTPBHI.

PanuoaktuBHOCTE. Anb(da-, 6era- u raMmma-usznydeHust. CTpoeHHe aTOMHOTO Aapa. HykinoHHast Monens
atoMHoro sapa. M3oronsl. PangnoaktuBHble npeBpatueHus. [leproa nomypacnaia aTOMHBIX SAEp.

SAnepuble peakny. 3aKOHBI COXpaHEHUS 3apsII0BOI0 M MacCcoOBOT0 YHCeN. DHEPIHsl CBSI3U aTOMHBIX SIZIEp.
Css3p Macchl U 3Hepruu. Peakiiun cunTesa u aenenus saep. Mcrounnku snepruu ConHila U 3BE3.

SInepHas sHepreTuka. [[eficTBUS paJMOaKTUBHBIX U3IYyYEHHI HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHGKTpI)I HU3JIYUYCHHA U IMOTJIOLICHUA.
CriexTpbl pa3InYHbBIX Ta30B.
CuexTp Bogopoa.
Habnronenue TpexoB B kamepe Buibcona.
Pabota cuérunka HOHH3UPYIOMINX W3TYICHHH.
Perucrpanus uzinydeHus IpUPOAHBIX MUHEPAJIOB U ITPOAYKTOB.
Jlabopamopnsie pabomst u onvimol.
HaGumoienrie CruTOmHBIX ¥ IMHEHYATHIX CIIEKTPOB U3ITY4IEHHS.
HccnenoBanne TpekoB: n3MepeHNe SHEPTUN YaCTHIIBI TI0 TOPMO3HOMY TyTH (110 GoTorpadusam).
Uzmepenue paguoakTHBHOTO (OHA.

IloBTOpUTENHHO-00001IAIOIIUIT MOYJTb.

[ToBTOpUTENHHO--0000MAOIMINI  MOAY/Th TpETHA3HA4YeH IS CHCTEMaTH3almkl ©  0000IIeHUs
MIPEIMETHOTO COEP KAHMS M ONBITA IESITETbHOCTH, MPHUOOPETEHHOTO MPU M3YyYEHHH BCEro Kypca (prsuku, a
TaKXe JUIs TIOATOTOBKA K OCHOBHOMY TOCYJIaPCTBEHHOMY 3K3aMeHY 1o (pu3uke sl 00ydJarommxcs, BHIOpaBIINX
ATOT y4eOHBII TIpeaMeT.

[Ipu m3yyeHNn AAHHOTO MOMYJIS PEANTHU3YIOTCS M CHCTEMAaTHU3UPYIOTCS BHIBI JAESTENFHOCTH, HA OCHOBE
KOTOPBIX OOEecreunBaeTcsl JOCTIDKEHHWE TMPEAMETHBIX M METalpPeaMETHBIX IUTaHUPYEMBIX PE3YIbTaTOB
o0y4enHus, (hopMHUpyeTCsl eCTECTBEHHOHAyYHas TPaMOTHOCTH: OCBOEGHHE HAYYHBIX METOAOB HCCIIETOBAHUS
SIBIICHUW TIPUPOJIBI U TEXHUKH, OBIIAJICHIE YMEHISIMUA OOBSICHATh (PU3NYECKHE SIBJICHUS, IIPUMEHSS TIOTyYCHHBIC
3HAHWA, PEIIaTh 3a/la9d, B TOM YHCIIe KaYeCTBEHHBIE H SKCIIEPHUMEHTATbHBIE.

[IpuHIMIMATEHO NEITETHPHOCTHBIA XapakTep [OAaHHOTO pasfena pealn3yeTcss 3a CYET TOro, d9TO
o0ydJarormecs BBITIONHSIOT 3aIaHUS, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE TIONyYEHHBIX 3HAHWH pACIIO3HABATh M HAYYHO OOBICHATH (DHU3MYECKHE SBICHUS B
OKpYXaroIleill TpUpoIe U NOBCEIHEBHOM KU3HY;

WCIIONB30BaTh HAYYHBIE METOJBl WCCIIEOBAHWS (PU3MUECKUX SIBJICHWNA, B TOM YHCIE Ul TPOBEPKU
TUTOTE3 U MOyYEHUS TEOPETHIECKUX BHIBOJIOB;

OOBSICHATh HaydHble OCHOBBHI HambOollee BaXXHBIX JIOCTHKEHHU COBPEMEHHBIX TEXHOJOTHH, HaIlpuMep,
MPaKTUYECKOT0 HCIOIB30BAHUS PA3IHYHBIX HCTOYHHKOB HHEPTHMH HA OCHOBE 3aKOHA IMPEBpAIICHUS WU
COXpaHEHUS BCEX M3BECTHBIX BHUJIOB SHEPTHM.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

Uzyuenne ¢u3MKH Ha ypOBHE OCHOBHOTO OOLIET0 0OOpa30BaHMs HANpPABICHO Ha JOCTHKECHUE
JMYHOCTHBIX, METANPEMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

B pesynbrare uzyueHus QU3MKH Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBaHHUsi y 00YydYaroIerocs
OyayT chopMHpPOBaHBI CIICAYIOIINE TMYHOCTHBIC PE3YJIBTATHI B YACTH
1) naTproOTHYEeCKOr0 BOCTIMTAHUSA:
— IPOSIBIICHNE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (M3NUECKO HAYKH;
— IIEHHOCTHOE OTHOIIICHUE K TIOCTHKEHHUSIM POCCUHCKHX YUEHBIX --(DU3HKOB;
2) rpa’kIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:
— IF'OTOBHOCTHL K aKTUBHOMY Y4YaCTUIO B O6Cy)KI[eHI/II/I O6IlIeCTBeHHO 3HAYUMBbIX U I3THYCCKHUX HpO6JIeM,
CBA3aHHBIX C IMTPAKTUYCCKUM IIPUMCHCHHUEM }J;OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I,
— OCO3HAHHUE BAXKHOCTU MOPAJIbHO--OTUYCCKUX IMPUHIHUIIOB B ACATCIIBHOCTH y’-IéHOFO;
3) 3cTeTHYeCKOro BOCIUTAHMS:
— BOCIIPUATHE ICTETHUYECKUX KaudecTB (DM3MYECKOW HAayKU: €€ TapMOHHYHOTO IMOCTPOEHUS, CTPOTrOCTH,
TOYHOCTH, JJAKOHHUYHOCTH,
4) IEeHHOCTH HAYYHOT'0 MO3HAHUS:
— OCO3HAHWE IICHHOCTH (U3WYECKOW HAayKM KaK MOIIHOTO HMHCTPYMEHTa TO3HAHWS MHUpA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHIA, BA)KHEHIIEH COCTaBIAIOEH KyJIBTYpBI;
— pa3BUTHE HAyYHOH JTFO003HATEIHHOCTH, HHTEPECA K UCCIEI0BATENHCKON NeATEIbHOCTH;
5) popMupoBanus KyJbTYPbI 310POBbS  IMOLMOHATIBHOI0 0JIArOMOTyYHs:
— OCO3HaHME LIEHHOCTU O€30I1acCHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, BaKHOCTH
IpaBuJ 0E30MacHOrO TIOBENEHHS Ha TPAHCIOpPTE, Ha JOpOrax, C 3JEKTPUYECKHM U TEIUIOBBIM
000pyIOBaHHUEM B JIOMAIIHUX YCIIOBUSAX;
— copMHPOBaHHOCTH HaBBIKa peIeKCHH, TIPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TAaKOro K€ IpaBa y
JpYyroro 4elioBeKa;
6) TpyAoBOro BOCIMTAHMS:
— aKTUBHOE Y4acCTHE B PELICHUU IIPAKTUUECKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTEeIbHON OpraHU3alny,
ropozna, Kpas) TEXHOJOTMYECKOH M COLMAIbHOW HANpaBJIEHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U
(hM3MIeCKNX 3HAHMIA,
— UHTEpPEC K MPAKTUIECKOMY U3YydEHHIO ITpodeccuil, CBA3aHHBIX C (PU3UKOIA;
7) 3K0JI0rMYeCKOr0 BOCIIUTAHMS:
— OpHEHTalMs Ha IPUMEHEeHNe QU3MUECKUX 3HAHUH Ul peLIeHNUs 3aa4 B 00JIACTH OKPYXKAIOIEH cpersl,
IUTAHUPOBAHUS IIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCIEACTBUH Ul OKPY)KAOLIEH Cpeabl;
— OCO3HaHUE INI00AJILHOTO XapaKTepa 3KOJIOTHYECKUX IPo0JIeM U IMyTeH UX pelieHus;
8) apanTauuy K U3MEHSIIOIMMCS YCJIOBUSIM COLUAIBHOM M NPUPOIHOI cpelbl:
— TOTPEeOHOCTh BO B3aMMOICHCTBUU INPU BBIIONHEHWHM HCCIEIOBAHUNH M TPOEKTOB (HU3UUECKON
HaNpPaBJICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYIHX;
— IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTHUECKYIO AESITeIbHOCT;
— noTpebHOCTE B (OPMUPOBAHMM HOBBIX 3HAHHHM, B TOM 4YHcie (HOPMYIHPOBaTH WIEH, MOHSITHUS,
TUIIOTE3bI O PU3NIECKUX OOBEKTaX U SIBJICHUSAX;
— O0cO3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00nacTi Gpu3nku;
— IUITAHUPOBAHHE CBOETO Pa3BUTHA B IPHOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUI;
— CTpeMJICHHE aHAJIM3UPOBATh U BBISIBIISATH B3aMMOCBSI3H IIPUPOBI, OOIIECTBA U SKOHOMUKH, B TOM YHCIIE
C MCIOJIb30BaHNEM (PU3NUECKUX 3HAHUM;
— OLIEHKa CBOMX JACHCTBUH C y4€TOM BIMSHHS HA OKPYXKAIOLIYI0 Cpedy, BO3MOXKHBIX IJIOOAJbHBIX
MIOCTIEICTBUH.



METANPEIMETHBIE PE3YJIBTATBI

B pesynbpTate ocBOeHMs mporpamMMbl 1Mo (U3MKE Ha YpOBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUS Y
oOyuatomierocsi OyayT chOpMUpOBaHbI MeTanpeIMeTHbIE Pe3yJbTAThl, BKIIOUAIONINE TO3HABATEIbHbIC
YHUBEpCaJIbHBIC y4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHBIC YHUBEpCalbHbIE Yy4YeOHBIE ICHCTBHUSL,
pETyJSITUBHBIC YHUBEPCATIbHBIC YUueOHbIC TEHCTBHUS.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble )IeﬁCTBHﬂ

Ba3zoBble 1oruyeckue aeiicTBUs:
BBISIBJISITh M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKNA O0BEKTOB (SIBJICHHN);
yCTaHaBJIUBATh CymeCTBeHHLIfI IMPpU3HAK Knaccn(bm(am/m, OCHOBaHUA JIA O606III€HI/IH 1 CpaBHCHHA,
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUHUS] B paccMaTpUBaeMbIX (akTax, JaHHBIX W HAOIIONCHHSX,
OTHOCAIIUXCA K (I)I/ISI/I‘ICCKI/IM SIBJICHUSM,
BBIABJIATE NPUYUHHO--CIICACTBCHHBLIC CBA3W IIPU M3YYCHUH (1)I/ISI/IIIGCKI/IX SIBJIGHUM U IIpouecCoB, ACIAaThb
BBIBOABLI C HMCIIOJB30BAHUEM ACAYKTUBHBIX W HWHAYKTHBHBIX YMO33KJIIO‘IGHPII>‘I, BbIABHUI'aTh THIIOTE3BI O
B3aUMOCBA3AX (I)I/I3I/I‘ICCKI/IX BCIINYUH,
CaMOCTOSATENbHO BBIOMPATh CHOCO0 pemieHus y4eOHOM (u3ndecKkoi 3amayun (CpaBHEHHE HECKOJIBKHX
BapuaHTOB PCIICHUA, BI)I60p Hauboiee nmoaxogAumero ¢ y‘-IéTOM CaMOCTOATCIIBHO BBIACICHHBIX
KPUTEPHUEB).
Ba3zoBble ucciaenoBaTelbcKkue aeiicTBUS:
WCTIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKHI HHCTPYMEHT ITO3HAHUS;
MPOBOUTH 10 CAMOCTOSITENILHO COCTaBJICHHOMY TUIAHY OIBIT, HECIOXKHBIM (DU3UYECKHI DKCIIEPUMEHT,
HEOOJIBIIOE HCCIIe0BaHUE (PH3HUECKOTO SIBIICHUS,;
OLIEHMBATh HAa IPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIUIO, ITOJYUEHHYIO B XOJ€ MCCIENOBAaHUS UIH
JKCIIEPUMEHTA;
CaMOCTOSTEITHHO (HOPMYIIHPOBATHL O0OOOIICHUS M BBIBOABI IO Pe3yiabTaTaM MPOBENEHHOTO HAOIONCHUS,
OIIBITA, UCCIICIOBAHUS;
[IPOTHO3UPOBaTh BO3MOXKHOE JajibHEHINee pa3BUTHE (HU3MUECKUX IIPOIIECCOB, a TaKXKe BBIIBUIATh
MIPEATIONOXKEHNS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX M KOHTEKCTAX.
Pa6oTa ¢ nndopmanueii:
MPUMEHSTh Pa3IWdHble METOABI, MHCTPYMEHTBI M 3allpoChl IPH MOHMCKE W 0TOOpe MH(popManuu Win
TaHHBIX C YYETOM MPeIoKEHHON yaeOHo! (hU3IIecKoi 3a1aum;
aHAJIN3UPOBATh, CUCTEMATH3UPOBAaTh W HMHTEPIPETUPOBATh MH(GOPMALMIO Pa3IWYHBIX BHIOB U (GOpM
[IPEACTaBICHUS;
CaMOCTOSTEIBHO BBIOMpAaTh ONTUMANbHYIO (OpMY NpeAcTaBieHHs HH(POpMAlMU U WILIIOCTPUPOBAThH
peraeMble 3a1a4l HECTOKHBIMH CXEMaMHU, IMarpaMMaMy, HHOW IpauKoil 1 ©X KOMOMHALIMSIMH.
KoMMyHHMKaTHBHBIE YHUBEpPCaJbHbIe YUeOHbIe 1eiicTBHS:
B XO/e OOCYXJIEHHUs y4eOHOro MaTepwala, pe3ylbTaToB JabopaTOpPHBIX padoT M MPOEKTOB 3aJaBaTh
BOIIPOCHI 10 CYIIECTBY OOCYKIa€MOM TEMbl M BBICKA3bIBaTh MJEH, HALlCNICHHbIE HA pELICHUE 3aJa4u U
nmosiaep kaHne OJaroKeIaTeTbHOCTH OOIIEHMS;
COIOCTABIISITH CBOM CY)KICHUS C CYXIEHHUAMH JIPYTUX YYaCTHHKOB AMAIIOra, OOHAapYKUBATh pa3inuue u
CXOJCTBO MO3HULINKT;
BBIPAXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IUCbMEHHBIX TEKCTAX;
nyOJIMYHO  TPENCTABIATH  PE3yJAbTAaThl  BBINOJHEHHOTO  (DU3MYECKOrOo  OMbITa  (IKCIIEPUMEHTA,
HCCIIeI0BAHNUS, IIPOEKTA);
MOHUMAaTh M HCIIOJb30BaTh IMPEUMYIIECTBA KOMAHOHOM W WHAWBUAYAJIBHOH pabOTHl NMPH PELICHUH
KOHKPETHOM (PU3UYECKON MPOOIEMBL;



MPUHUMATh LIE€NH COBMECTHOM JESITENbHOCTH, OpPraHU30BHIBATH JEHCTBUA IO €€ JIOCTHIKEHHUIO:
pacmpenensaTb poiH, OOCYKAAaTh IMPOLECCHl W Pe3ylbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOJIEH;

BBHITIOJIHATH CBOKO 4YacTh palOThI, AOCTUTas KadeCTBEHHOI'O pPe3yJbTaTa MO CBOEMY HANpaBICHUIO H
KOOPAWHHUPYS CBOU JEMCTBUS C APYTUMH YJI€HaMU KOMAaH/IbI;

OLICHMBATh KAauecTBO CBOEr0 BKIaJa B OOMMA NOPOIYKT MO KPHUTEPUSM, CaMOCTOATENBHO
cOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PerJIﬂTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:
BBISIBJISITH MIPOOJIEMBI B JKMU3HEHHBIX M y4eOHBIX CHTYyallUsX, TPEOYIOMIMX Uil pemieHus: (QpU3MYeCKuX
3HAHUM;
OPHEHTHPOBATHCA B PA3IMUYHBIX MOAXO/AX MPHUHSITUS pelleHUl (MHANBUIYyaJIbHOE, TPUHATHE PELICHNS B
rpymIe, IPUHATHE PELIEHUH TPYIIIoN);
CaMOCTOSTEIILHO COCTABIISITh AITOPUTM pelieHus: (Pu3nyeckol 3ajadll WIM IUIaHA HWCCIEOBAHUS C
y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBATh IIpeJiaraeMble
BapUAaHThI PELICHU;
JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIlICHHE.

CaMOKOHTPOJIb, SMOLIHOHATbHBIN HHTENIEKT:
JaBaTh aJIeKBATHYIO OIIEHKY CHTYaIlH U TIpeJiaraTh IUTaH e€ N3MEHEHUS;
OOBSICHATh TPHUYHMHBI JOCTHKEHHA (HEJTOCTHKEHHS) pe3yJbTaTOB JIEATENbHOCTH, [aBaTh OIEHKY
MpHOOPETEHHOMY OIIBITY;
BHOCHTH KOPPEKTUBHI B AEATEIHHOCTD (B TOM YHCIIE B XOJ{ BBIIIONHEHUS (DU3MUECKOTO NCCIEIOBAHUS UITH
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, HM3MEHHUBIIMXCS CHUTYallid, YCTAaHOBJEHHBIX OIIHOOK,
BO3HUKIIIMX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LENIN U YCIIOBUSIM;
CTaBHTh ce0s Ha MECTO JPYroro 4YelioBeKa B XOJIe CIOpa WM JAUCKYCCHHM HA HAYYHYIO TeMY, MOHUMATh
MOTHUBBI, HAMEPEHUS U JIOTUKY IpYroro;
MIpU3HAaBaTh CBOE MPaBO HA OMIMOKY IIPH pelIeHHnH (HH3UYECKUX 3a7ad WA B YTBEPKICHHU X HA HAyYHBIS
TEMBI U TAKOE € IIPABO IPYroro.

INPEJMETHBIE PE3YJIbTATbBI

K xoHmy oOydenus B 7 KJiacce IpeIMETHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIIUXCS YMEHHIA:
UCIIONb30BATh MOHATHS: (pU3MYeCKHe W XHMHYECKUE SBICHUS, HAOIIONCHUE, DKCIIEPHUMEHT, MOJIENb,
THIIOTE3a, SAMHUIB (PHU3MYECKUX BEIMYHMH, aTOM, MOJICKYJIA, arperaTHbIe COCTOSHUS BEIIecTBa (TBEPIOE,
KHUAKOE, Ta3000pa3Hoe), MEXaHUIeCKOe NBIDKEHHE (paBHOMEpPHOE, HepaBHOMEPHOE, MPSIMOIMHEITHOE),
TPAaeKTOpHWs, paBHOJCHCTBYIOIIAst cuia, neopmarus (ympyras, IUIacTHYecKas), HEBECOMOCTbD,
COOOMIAIOIIHIECs COCY/IBI;
pasnuuarh sBieHUS (IupQy3us, TEIUIOBOE IBIIKEHHE YacTHI] BEIIECTBA, PABHOMEPHOE JIBHKEHHE,
HEpaBHOMEPHOE JIBIKEHUE, WHEPLUS, B3aUMOJICHCTBHE TeJ, paBHOBECHE TBEP/BIX TEN C 3aKPEIUIEHHOW
OCBbIO BpAIlleHWs, Iepeada JaBlCHUS TBEPABIMH TEIAMH, JKUIKOCTSAMH W Ta3aMu, aTMOC(epHOe
JaBJeHHE, IUTaBaHHWE TeJ, IMPEBPAIICHUS MEXaHHYEeCKOHW OSHEPruH) I10 ONMHCAHHI0O HX XapaKTEepHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX AaHHOE (PU3HUECKOE SIBICHUE;
pacro3HaBaTh TPOSBICHWE HM3YYCHHBIX (DM3UUECKUX SBICHHH B OKpPYXKAalolIleM MHpE, B TOM YHCIIE
¢$usnveckue SBICHUS B IPUPOJE: MPUMEPHI IBIXKEHHSI C PA3JIMYHBIMU CKOPOCTSIMU B KMBOH W HEKUBOU
MpUPOAE, ACHCTBUE CHIIBI TPEHUS B MPHUPOAE U TEXHHUKE, BIUSHHE aTMOC(EPHOro AaBICHUS Ha >KUBOU



OpraHus3M, IUIaBaHHE PHIO, pblUaru B TeJe YENOBEKa, MPH STOM IEPEBOIUTH MPAKTUYECKYIO 3ajJady B
y4eOHYI0, BBIICISITH CYIIECTBEHHBIE CBOMCTBA (PU3HAKH) (PU3HMUECKUX SBIICHUH;

OIUCHIBATh U3YUYCHHBIE CBOWCTBA TeN U (PU3NUECKHE SABJICHUS, UCTIONB3Ys (hU3NUECKUe BETHUMHBI (Macca,
00bEM, TIIOTHOCTH BEIIECTBA, BpEeMs, IYyTh, CKOPOCTb, CPEIOHAA CKOPOCTb, CWJIa YIPYTOCTH, CHJA
TSKECTH, BEC TeNa, CUjla TPEeHUs, JaBieHue (TBEpAOro Tena, KUIAKOCTH, ra3a), BRITAIKUBAIOIIAs CHIIA,
MexaHu4eckas pa0oTa, MOIIHOCTh, ILICUO CHJIBI, MOMEHT CHIIBI, KOA()(UIUEHT MOJE3HOr0 JCHCTBHS
MEXaHU3MOB, KWHETHYECKass ¥ TOTEHIMAajbHAsg SHEPrHs), HpWU OINUCAHWM TPABHIBHO TPaKTOBATh
(U3NYECKUIA CMBICT HCIMOJb3YEMBIX BEIMYMH, UX OOO3HAYEHHS M CMUHHIBI (U3UYECKHX BEIUYHH,
HAXOIUTHb (POPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (U3MUECKYIO BEUYMHY C APYTMMH BETUYWHAMH, CTPOUTH
rpadMKi U3YYEHHBIX 3aBUCHMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepH30BaTh CBOMCTBA Tel, (U3NYECKUe SIBICHUS W TPOLECCHI, UCTIONB3YS MpaBHila CIOKEHHS CHJ
(Bmonmp omgHOM mpsMoii), 3akoH I'yka, 3axoH Ilackand, 3akoH Apxumesna, MPaBUJIO PaBHOBECHS phlyara
(6;oka), «301I0TOE TPABUIIO» MEXaHHWKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOW SHEprHuu, IPU 3TOM JIaBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MATEMAaTHUYECKOE BBIPAKEHNE;

OOBSCHATH (hH3MYECKUE SIBICHHSI, MPOIECCHl M CBOMCTBA TEN, B TOM YHCJIE U B KOHTEKCTE CHUTyallHi
MPAKTUKO-OPHEHTHPOBAHHOIO  XapakKTepa: BBIBISATE MPHUYUHHO--CIEICTBEHHBIE CBSI3H, CTPOUTH
o0BsiCHEHHE U3 1—2 JIOTMYECKHX IIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOWCTBA (DM3HUYECKHX SIBICHUIA,
(bM3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarh pacuérHbie 3a1a9u B 1—2 jeiicTBUs, UCTIONB3YsI 3aKOHBI 1 (JOPMYJIBI, CBsI3bIBatONINE (pU3HUecKre
BEJIMYHMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJ[aull 3alMChIBATH KPATKOE YCIOBHUE, MOJCTABIATH (PU3UUECKHE
BEIMYMHBI B (OPMYJBl U TMPOBOAUTH PACUETHl, HAXOAWTH CIPABOYHBIC JAHHBIE, HEOOXOJMMBIEC JUIs
peleHus 3aj1ay, OIlEHUBATh PEATMCTUYHOCTD ITONyYeHHOW (PU3NYECKON BETUYHHEI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELINTh MPH MOMOIIM (U3NYECKHX METOOB, B ONMHCAHUU
UCCIICIOBAHUS BBIICIATH IIPOBEPSIEMOE IPEAINONoXKeHUe (TUIOTE3y), pa3iuyaTh U HHTEPIPETUPOBAThH
MOy4EHHBIN pe3ysbTaT, HAaXOAUTh OIIMOKU B XOJE OIIBITA, JIeJIaTh BBHIBOABI 110 €0 Pe3ysbTaTaM;
IPOBOJUTH OINBITBI 10 HAOMIOAECHWIO (U3WYECKUX SBICHHH WIM (U3MYECKHX CBOWCTB TEIN:
¢dbopMynupoBaTh  IIpOBEpsieMble  MPEANONOXKEHHsS, COOHMpaTh yYCTAHOBKY U3  IPEAJIOKEHHOIO
000pynOBaHMs, 3aIIMCHIBATE XOJ ONbITAa U (POPMYIUPOBATH BBHIBOIbI;

BBINOJIHATH IPAMbIE U3MEPEHUS! PacCTOSHUS, BPEMEHH, Macchl Tena, 00bEéMa, CHIIBI U TEMIIEPaTyphl C
HCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX IPUOOPOB, 3alUCHIBATH IOKa3aHUs HNPUOOPOB € y4ETOM
3aJaHHOHN a0CONFOTHON IMOTPENTHOCTH U3MEPEHUH;

IIPOBOAUTH HMCCIEAOBAaHUE 3aBUCHUMOCTH OIHON (PU3MYECKOH BENIWYMHBI OT APYTOH C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO ABMXKYILErocs Tela OT BPEMEHHU IBIIKEHMS Tea,
CHJIBI TPEHHSI CKOJIBXKEHUSI OT Beca Tejla, KauecTBa 00pabOTKU ITOBEPXHOCTEN Te M HE3aBUCUMOCTH CHUIBI
TPEHUS! OT IUIOLIAN CONPUKOCHOBEHUS TeJl, CHJIbI YIIPYTOCTH OT YAJMHEHUS IPYXKHUHBI, BEITAIKUBAOLIEH
CHJIBI OT 00bEMa NOrPYKEHHOW YacTH Tejla U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH
Tena, OT INIyOHHBI, HA KOTOPYIO IOTPY’KEHO TENO, YCIOBUIl IJ1aBaHus TEJl, YCIIOBUH PaBHOBECHS pblyara u
OJIOKOB), y4acCTBOBaTh B ILIAHMPOBAHWH YI€OHOTO WCCIEAOBAaHHUS, COOMPATh YCTAHOBKY W BEHITIONHSTH
WU3MEpEHMs, CJedysl NPEIJIOKEHHOMY IUIaHy, (UKCHPOBAaTh PE3yJAbTAaThl IOJYYEHHOW 3aBHCHMOCTH
(U3MYECKNX BEIWYMH B BHUJE NPEIJIOKEHHBIX TaONMIl M TpaduKOB, HenaTh BBIBOABI MO pe3ylbTaTaM
HCCIIeI0BAHNUS;

MPOBOANTE KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIWYMH (IUIOTHOCTH BELIECTBA KHUAKOCTH M TBEPIOTO
Tena, CWJIA TPEHHUS CKOJBKEHMS, JaBJICHUE BO31yXa, BBITAJKWBAIOIAS CWJIA, JEHCTBYIOIIAs Ha
MOrPYEHHOE B JKUAKOCTH TENO, KOA((HUIMEHT MOJE3HOro ACHCTBHUSA NMPOCTHIX MEXaHU3MOB), CIEAYs
MPEATI0KEHHOW MHCTPYKLUMHU: TIPU BBIITOJHEHUH U3MEPEHUI cOOMPATh SKCIEPUMEHTAIBLHYIO YCTAHOBKY U
BBIUMCIIATH 3HAYCHUE NCKOMOW BETUUNHBL;

co0JTI0AaTh TIpaBMJIa TEXHUKU 0€3011acCHOCTH IpH padoTe ¢ J1abopaTOPHBIM 000pYAOBaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBHUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP,
COO0IIAIOMIKECs COCYIbl, OapOMETp, phIuar, OABMKHBIM U HEMOABMKHBIN OJI0K, HAKJIOHHAS TIOCKOCTH;



XapaKTepU30BaTh MPUHLUIIBI ACHCTBUS N3yYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOH Ha UX
onucanus (B TOM YHCIe: NOAIIMITHUKY, YCTPOHCTBO BOAOMNPOBOAA, THIPABIMYECKUN Mpecc, MaHOMETD,
BBICOTOMEp, MOPIIHEBONH HACOC, apeoMETp), UCIONb3Ysl 3HAHHUSI O CBOMCTBAaX (M3UYECKHX SIBICHUH M
HeoOXouMble (PU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;
OPUBOAUTH MpUMEPHl (HAXOAWTh HWHPOPMALUIO O MpHUMEpax) NPaKTHYECKOr0 HCIONb30BAHUS
(¢u3NUeCKNX 3HAHWH B TIOBCEITHEBHOM >XU3HHM sl oOecriedeHUs O€30MacHOCTH TpH OOpalieHuH ¢
npuOopaMH H  TEXHUYECKUMH  YCTPOWCTBAMH, COXPAaHEHHS 3J0POBbsl U  COONIONEHHS HOPM
9KOJIOTHYECKOTO MOBEJICHUSI B OKPYKaIOLIel cpesie;
OCYHICCTBJIATH OT60p HCTOYHUKOB I/IH(bOpMaHI/II/I B I/IHTCpHCTC B COOTBETCTBHUM C 3aJJaHHBIM ITOHCKOBBIM
3aI1IpocoM, Ha OCHOBC HMCHOIINXCS 3HAaHUU U HYTéM CpaBHCHHUA Pa3JIMYHBIX HWCTOYHUKOB BBIACIIATH
WH(POPMAITUIO, KOTOpas SIBJISIETCS] IPOTUBOPEUUBOMN HITH MOXKET OBITh HEIOCTOBEPHOIA;
KCIIOIb30BaTh MPHU BBHITOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIONYJSPHYIO JINTEPATYypy (PU3NUECKOTrO
COJZIEpP’KAHMS, CIIPABOYHBIE MaTEpUabl, peCypchl ceTH MHTEpHET, BiIaeTh NPUEMAMHU KOHCIIEKTUPOBAHMS
TEKCTa, IpeoOpa3oBaHust HHOOPMAIIUU U3 OTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co31aBaThb CO6CTBeHHLIe KpaTKHUE€ IMHUCbMCHHBLIC W YCTHBLIC COOGH.[GHI/IH Ha OCHOBE 2—3 HCTOYHHKOB
nHpoOpMauK (QHU3MYECKOTO COJIEP)KAHUS, B TOM YHWCIIE MyOJMYHO JelaTh KpaTKHe COOOIIEHHUS O
pe3ynbTaTax MPOEKTOB MIJIM YYEOHBIX HCCIEMOBAHWUN, MPU 3TOM TPaMOTHO HCIOIB30BATh HU3YUCHHBIN
MOHSATHUIHBIN anmapat Kypca GU3UKH, COMPOBOXK/ATH BBICTYIUICHHE ITPE3EHTAIINECH;
MIPH BBIMOJHCHUH YYEOHBIX IPOCKTOB W HCCICIOBAHWUN pacCIpeAesaTh OOS3aHHOCTH B TPYyIIEe B
COOTBCTCTBHHM C IIOCTAaBJICHHBIMH 3aJadaMH, CICIHUTH 3a BBIIOJIHCHHUEM IIJIaHA JIGI\/IICTBHfl, aZICKBAaTHO
OLI€HUBATh COOCTBEHHBII BKJIaJd B ACATCIIbHOCTD TPYIIIIEGI, BBICTpaBaTb KOMMYHUKATUBHOEC
B3aHMO}IeI71CTBPIe, YUUTBIBast MHCHUC OKPYXKarOnX.

K koHIly 00y4eHust B 8 kiacce nmpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTH Y O0YUJAOIINXCS YMCHHM:
UCIOJIB30BaTh IIOHATHSA: Macca M pa3Mepbl MOJEKYN, TeIJIOBOE [BH)KEHHE aTOMOB M MOJEKYI,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAIIIMUECKUE U aMOp(HBIE Tella, HACHILEHHBIH U HEHACHIILIEHHBIN
map, BJIQXKHOCTb BO3[yXa, TeMIEpaTypa, BHYTPEHHSS 3HEPIrHs, TEIUIOBOM JBUIATEllb, 3JIEMEHTapHBIH
UIEKTPUUECKUH 3apsi, 3JIEKTPUUECKOE I10J1€, IPOBOJHUKHU U JUAJIEKTPUKH, ITOCTOSHHBIN 3JIEKTpUUIECKUIl
TOK, MarHUTHOE I10JI€;
pa3nuyath sBIEHMS (TEIUIOBOE pAacUIMpPeHUE M C)KaTue, TeIulonepenada, TEIJIOBOE DPAaBHOBECHUE,
CMauyMBaHUE, KaNWUIIPHbIE SBJCHUS, UCIApeHHe, KOHAEHCALus, IUIABIEHHE, KpHCTaLIN3anus
(oTBepaeBaHmMe), KUIIEHHUE, TEIUIONepeaaya (TeIUIONPOBOIHOCTD, KOHBEKIIHS, U3ITYUYEHHUE), DIEKTPHU3AIIHS
TeJl, B3aMMOJICHCTBUE 3apsIIIOB, IEUCTBUS IEKTPUIECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBHE
MarHuTOB, AEHCTBHE MAarHUTHOI'O IIONS Ha HPOBOAHUK C TOKOM, JIEKTPOMAarHWTHasT MHIYKLUS) II0
OIIMCAHHIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOLIMX IOAHHOE (PU3NYECKOE
SIBJICHUE;
pacmosHaBaTh MPOSIBICHUE W3YYEHHBIX (PHU3MUECKUX SBICHUM B OKpPYXXAlOIEM MHpPE, B TOM YHCIE
¢u3nveckue SBICHUS B IIPUPOAE: MOBEPXHOCTHOE HATSHKEHHE M KallWUISPHBIC SBJICHUS B INIPHUPOZE,
KpHCTaJJIBl B IpUpoze, usinydenrne ColHIa, 3aMep3aHue BoA0EMOB, MOPCKUE OpU3bl, 00pa30BaHKE POCHI,
TyMaHa, MHEs, CHera, 3JIEKTPUYECKUE SIBJICHHSA B arMocdepe, IEKTPUUECTBO >KUBBIX OpPraHU3MOB,
MarHuTHoe mone 3emid, Ipeiid MOI0COB, POJb MAarHUTHOTO IO Ul JKU3HM Ha 3emJe, MOJSIpHOE
CHUSIHHE, TIPH 3TOM IIE€PEBOAMTH MPAKTUYECKYIO 3a4ady B y4eOHYIO, BHIAEISTH CYIIECTBEHHBIE CBOICTBa
(npu3Haku) GU3NYECKUX SBICHUN;
OIMCHIBATh W3yYEHHbIC CBOWCTBA Tel M (U3MUECKHE SBICHHS, HCIOJIB3Ys (QHU3NYECKHUE BEIHUMHBI
(Temmeparypa, BHYTPEHHSSI 3HEPIHs, KOJMYECTBO TEIUIOTHI, Y/AEIbHas TEIJIOEMKOCTh BEIIECTBa,
yIaenpHas TEIUIoTa IUIABJICHUS, yHAeNbHas TEIUIoTa NapooOpa3oBaHMA, YIAENbHAs TEIJIOTa CropaHus
TOIUIHMBA, KO3((QUIIMEHT MOJIE3HOTr0 ACHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BJIAXXHOCTh BO3IYXa,
JNEKTPUUECKUH 3apsijl, CUila TOKa, HJIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIICHNE IPOBOAHUKA, YAEIbHOE
CONPOTUBJICHUE BEIIECTBA, PabOTa M MOIIHOCTH 3JICKTPUYECKOr0 TOKa), MpPU OMNUCAHWU NPaBUIBHO
TPaKkToBaTh (U3MUECKUNH CMBICT HCHONB3YEMBIX BEJIUYMH, OOO3HAUYEHHS W EAMHUIBI (PHU3MUECKUX



BEJINYMH, HAXOIUTH (POPMYIIBL, CBSI3bIBAIOIINE JAaHHYIO (GU3MUECKYIO BENUYHHY C JPYTUMH BeIHYUHAMH,
CTPOUTH I'paUKH U3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepH30BaTh CBOWCTBA Tel, (PU3MYECKUE SBICHUS W MPOLECCHI, UCIIONB3YyS OCHOBHBIEC MOJIOKEHHUS
MOJIEKYJISIPHO--KHHETUYECKOM TEOpUM CTPOSHMS BEIIECTBA, MNPHHLMUI CYNEPIO3UIMH Tojied (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma Juisl yyacTKa Liend, 3akoH Jxoymsa—
Jlenna, 3aKOH COXpaHEHHS SHEPTUH, IPU STOM JaBaTh CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3alUCHIBAThH
ero MaTeMaTH4eCcKOe BHIPAKEHHE;

OOBSCHATH (U3MYECKHE MPOIECChl M CBOWCTBA Tel, B TOM YHCIE W B KOHTEKCTE CHUTYyallWi
MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BBIIBIATH IPUYMHHO-CIEJCTBEHHbIE CBS3H, CTPOUTH
00BsICHEHHE U3 1—2 JIOTMYECKHX IIaroB C OMOpod Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3HUYECKHUX SIBICHUIA,
(U3NYECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuérHeie 3aa4u B 2—3 AeHCTBUS, UCTIONB3YsI 3aKOHBI M (JOPMYJIBI, CBS3bIBAOIIHE (HU3NUCCKUE
BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3alHChIBATh KPAaTKOE YCIOBHE, BBISIBIATH HEJOCTATOK
JaHHBIX JUIs pEIICHHs 3aJla4d, BLIOMpaTh 3aKOHBl M (HOPMYJNIBI, HEOOXOIUMBIE sl €€ pelleHus,
MPOBOANTH PACUYETHl W CpPaBHHMBATH IONyYEHHOE 3HayeHHE (PU3MYECKOW BEIMYMHBI C W3BECTHBIMH
JaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh TPU MOMOIIN (PU3MYECKUX METOMOB, WCIONIB3YS
OIMCaHWE HCCIIeIOBaHUS, BBIACIATh IPOBEPIEMOE MPEATONIOKEHNE, OIEHHBATh PABUIIBHOCTD MOPSAIKA
MIPOBEICHNS MCCIIEIOBAHNS, IEaTh BHIBOBL;

MPOBOJIUTH OMBITHI TI0 HAOIOICHHIO (DM3UYECKHUX SBICHUH WM (PU3NYECKMX CBOWCTB Tel (KalMUISpHbIC
ABJICHMSI, 3AaBUCIMOCTb JIaBJICHHS BO3/IyXa OT €ro 00bEMa, TeMIlepaTypbl, CKOPOCTH MPOIECCAa OCTHIBAHUS
W HarpeBaHHWA MpPH HU3IYYEHHWH OT IIBETa W3Iydaromieil (IOrJIomaromnief) MOBepXHOCTH, CKOPOCTh
WCIapeHusi BOMABI OT TEMIEpaTyphl XUAKOCTH W IUIOMAAN €€ TIOBEPXHOCTH, JJIEKTPH3AIMs TET H
B3aMMOJCUCTBHE 3JICKTPUUECKUX 3apsAl0B, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJIM3aLlUs
MarHuTHBIX IIOJIEM IOCTOSHHBIX MarHUTOB, NEHCTBHS MAarHUTHOTO IIOJsl Ha IPOBOAHUK C TOKOM,
CBOMCTBA OJIEKTPOMAarHWTA, CBOMCTBA JJICKTPOABUTATENS MOCTOSHHOTO TOKAa): (OPMYIHPOBAThH
[IpOBEPsieMbIe NIPEONIOKEHUs, COOUPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI'0 000py10BaHUs, ONUCHIBAThH X0
OIIbITa ¥ (POPMYNIHPOBATh BBIBOABI;

BBIIIOJIHATh MpPSAMbIE HM3MEPEHUS TEMIIEpAaTyphl, OTHOCUTEIBHON BIAXHOCTU BO3[yXa, CHJBI TOKa,
HaNpsDKEHUS! ¢ MCIIOJIb30BAHUEM aHAJIOIOBBIX IPUOOPOB M AATYMKOB (PU3HUECKUX BEIMYUH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aTaHHON a0COMOTHON MTOTPENTHOCTH;

IIPOBOANUTH HCCIECAOBAaHUE 3aBUCHUMOCTH OIHOM (U3MUYECKOH BENHYMHBI OT APYIOM C HMCIOJIb30BAHHUEM
MPSIMBIX U3MEPEHUH (3aBUCHUMOCTH COIPOTUBIICHUS NMPOBOJHMKA OT €ro JJIMHBI, IJIOMAAN MONEPEeYHOro
CCUCHHUS U YIEIbHOTO CONPOTHUBIICHUS BEIIECTBA IMPOBOAHUKA, CHJIBI TOKA, MIYIIErO Yepe3 MPOBOJHHUK,
OT HaIpsDKEHWsT HAa IPOBOAHHUKE, HCCIEAOBAHHME IOCIENOBATEIbHOTO M IMAPAUICIBHOIO COEAWHEHUM
MIPOBOAHMKOB): IUIAHMPOBATH HCCIIENOBAHUE, COOMPAaTh YCTAHOBKY M BBINOJNHATH W3MEPEHUS, CICHYs
NPEATIOKCHHOMY IUIaHy, (UKCHPOBATh pE3yJbTaThl IOJYYEHHONW 3aBUCHMOCTH B BHAE TaOmUL U
rpa¢MKoB, AeNaTh BHIBOABI 110 PE3yJIbTaTaM HUCCICIOBAHUS;

MPOBOANTh KOCBEHHBbIC H3MepeHHs (u3nyeckux BenuduuH (YAENbHAas TEIUIOEMKOCTh BEILECTBA,
CONPOTUBJICHUE MPOBOAHKKA, paboTa M MOIIHOCTH JIEKTPUYECKOrO TOKA): IUIAHHPOBATh H3MEPEHUS,
coOupaTh SKCHEPHUMEHTAIBHYIO YCTAHOBKY, CICAYS MPEII0KEHHONW HHCTPYKLUHU, U BBIYMCIATE 3HAUCHHUE
BEJINYMHBI;

co0JTI0AaTh TIpaBMJIa TEXHUKU 0€3011acCHOCTH IpH padoTe ¢ 1adopaTOPHBIM 000pYAOBaHUEM;
XapaKTepU30BaTh MPUHLHUIIBI ACHCTBUS U3YYEHHBIX TPUOOPOB M TEXHUUYECKUX YCTPOICTB € OMOPON Ha UX
ONUCaHMsA (B TOM YHMCIIE: CHUCTEMa OTOIUIEHHMS IOMOB, TMIPOMETp, MapoBasi TypOuHa, aMIepMerp,
BOJIBTMETP, CUETYMK 3JEKTPHUUECKOH 3HEPruH, 3JIEKTPOOCBETHTENIbHBIC NPUOOpHI, HarpeBaTelbHbIE
3NEKTPONpHOOPs! (IPUMEpPBI), 3JEKTPUUYECKUE IPEJOXPAHUTENH, 3JIEKTPOMArHHUT, 3JIEKTPOJBUIATENb
MOCTOSIHHOT'O TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBIICHUH M HEOOXOAUMBbIE (PU3HUECKUE
3aKOHOMEPHOCTH;



pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEPHTEIbHBIE MNPHOOPHI MO CXeMaM H
CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBI TEpPMOMETp, TEPMOC, IICUXPOMETP, THIPOMETP, IBUTATENb
BHYTPEHHETO CrOpaHUs, OJJIEKTPOCKON, pEeOoCTaT), COCTAaBJIATH CXEMbl DSJIEKTPHUUYECKHX IIered ¢
MOCIEAOBATENbHBIM M TapaijielbHBIM COCAMHEHHEM JIIEMEHTOB, pasiuyasl yCJIOBHbIE 00O03HAUCHHS
3JIEMEHTOB AJIEKTPUUECKUX IIeTleH;
MPUBOAUTH MpUMEPHl (HAXOAWTh HWHPOPMALMIO O MpHMEpax) NPaKTHUYECKOTO HCIOIb30BaHHUS
($u3NYeCKNX 3HAHWH B TOBCEIHEBHOM >KU3HHM IJisi oOecriedeHus: O€30MacHOCTH TpH OOpalieHuH ¢
npudopaMH H  TEXHUYECKUMH  YCTPOWCTBAMH, COXPAaHEHHS 3J0POBbsI ©  COONIONEHHS HOPM
3KOJIOTUYECKOI'0 MTOBEJIEHHS B OKpPYXKAIOIIel Cpere;
OCYLIECTBIIATh MOUCK MHPOpManuu (Qu3ndeckoro cojepkanus B MHTepHeTe, HA OCHOBE HMMEIOIIUXCS
3HaHUHM U MyTEM CpaBHEHUs JOMOIHUTENBHBIX NCTOYHHKOB BBIICISTh WHPOPMAIUIO, KOTOpas SIBISETCS
MIPOTUBOPEUNBOM MM MOXKET OBITh HEZOCTOBEPHOM;
WCTIONB30BaTh IMPH BBHITOJTHEHUHM YYeOHBIX 3a/IaHUH HAy4YHO--TIONYJISIPHYIO JINTEpaTypy (uzmueckoro
COJIepKaHUs, CIIPaBOYHBIE MaTepUalbl, pecypchl cetn MHTepHeT, BlajeTh MpuéMaMi KOHCIIEKTUPOBAHUS
TEKCTa, Ipeodpa3oBaHust HHOOPMAIIMU U3 OTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKHe YCTHBIE cooOmIeHus, o0oOmas wHopMmanumo u3
HECKOJIbKUX MCTOYHWUKOB (DU3MYECKOTO COACPKAHUS, B TOM YHCIE IMyOIMYHO MPECTABISTh PE3yIbTAThI
MPOEKTHOW HMJIM HCCIIEA0BATENBCKON JIATENLHOCTH, MPH 3TOM TI'PaMOTHO HCIIONB30BAaTh H3YYEHHBIH
MOHSATHIHBIN anmapat Kypca (HU3UKH, COPOBOXK/IATH BBICTYIUICHHE IPE3EHTAIINEH;
MpPH  BBIMOIHEHWH YYEOHBIX IPOSKTOB M WCCIIENAOBAaHWN (U3UYECKHX MPOIECCOB PAaCIpEAeisTh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBHH C MOCTABIICHHBIMHU 33/I1a4aMH, CIIEJIUTH 32 BBIMOJHEHUEM IIJIaHa
NEWCTBUI M KOPPEKTUPOBATh €ro, aJIeKBaTHO OIEHWBATh COOCTBEHHBIN BKIIQJ B JIEATENLHOCTh TPYIIIHI,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, MTPOSIBIISSI TOTOBHOCTh pa3pemarb KOH(QIUKTHL.

K xoHmy oOydenus B 9 kJiacce IpeIMeTHBIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(hOpMHPOBAHHOCTH Y 00YUAFOIIUXCS YMCHHIA:
UCIOJIB30BaTh IIOHATHS: CUCTeMa OTCu€Ta, MaTepuajbHas TOYKa, TPAeKTOpHUs, OTHOCUTEIbHOCTD
MEXaHHUYECKOro IBIXKEHUs, nedopmanus (ympyras, IUIacTHYecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTb U IEPErpy3Kd, LIEHTP TSDKECTH, aOCOJIOTHO TBEPAOE TENO, LEHTP TSKECTH
TBEPIOrO Tela, paBHOBECHE, MEXaHWYECKHE KojeOaHWs M BOJHBI, 3BYK, MH(Pa3ByK H YIbTPa3BYK,
9JIEKTPOMArHUTHBIEC BOJIHBI, IIIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U AaJbHO30PKOCTb,
CIIEKTpPbI UCIIYCKaHUs U TOTJIOIEH s, ab(a-, 6eTa- U raMMa-u3JIydeHns, U30TOIbI, sepHasi SHEPTeTHKA;
pa3nuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSMOIMHEHHOE ABMXKEHUE, PAaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE [BUKEHHE, CBOOOJHOE MaJeHUE TEJI, PABHOMEPHOE [BIDKEHHE IIO OKPYXXHOCTH,
B3aMMOJCHUCTBHE TEN, PEAKTUBHOE JBI)KEHHE, KOJIeOaTeIbHOE IBIDKEHHE (3aTyXalOLINe U BBIHYKICHHBIE
KoneOaHus), Pe30HAHC, BOJHOBOE IBH)KEHUE, OTPa)KEHHE 3BYKa, NPSMOJIMHEHHOE pPaclpOCTpaHEHHE,
OTpa)kKCeHUE W TNPEJIOMIICHHE CBETa, IIOHOE BHYTPEHHEE OTPaKEHUE CBETa, pa3jioykeHHe Oenoro ceera B
CIEKTP M CJIOXCHUE CIIEKTPAJIbHBIX LIBETOB, IHCIEPCHS CBETa, E€CTECTBEHHAs pPaAWOAaKTUBHOCTD,
BO3HMKHOBEHHUE JIMHEHUATOrO CIIEKTPa U3JIydeHNUs) 10 OMUCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIBITOB, AEMOHCTPUPYIOLIMX AaHHOE (PU3HUECKOE SBICHHUE;
pacrosHaBaTh MPOSIBICHUE W3YYEHHBIX (PU3MYECKUX SIBICHUH B OKpYXarolleM MHpe (B TOM 4HCIE
¢usnveckue SBICHWA B NPHUPOLE: NPHIMBBL W OTIMBBIL, IBIDKEHHE IUIaHeT CONHEYHOW CHCTEMBI,
PEaKTUBHOE [IBUKEHHE OJKHUBBIX OpPTaHU3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMH, 3EMJIETPSICEHHE,
CEiCMHYECKHE BOJIHBI, IIyHAMH, 3XO, I[BETa TeJl, ONTHUYECKHE SIBJICHUS B NPHPOIE, OHOIOTHYECKOe
NEeWCTBHE  BHUAMMOTO,  yIAbTPa(HUOJIETOBOIO W PEHTTEHOBCKOI'O  M3JIyYEHHH,  €CTECTBEHHBIN
paanoaKTUBHBIN (POH, KOCMUYECKHUE JTYyUH, PaJH0aKTUBHOE N3Iy4YCHUE IPUPOAHBIX MUHEPAJIOB, IeHCTBUE
PaZNOaKTUBHBIX M3IYYEHHH Ha OPraHM3M 4YeJNOBEKa), IPH 3TOM MNEPEBOAMTH NPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIIEISTH CYLIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3HUECKUX SIBIICHUIA;
OIUCHIBATh W3YyYEHHbIE CBOWCTBAa Tel W (U3MUECKHE SBICHHS, HCIONB3Ys (QHU3MYECKHME BEITMUMHBI
(cpenHsiss 1 MTHOBEHHAasl CKOPOCTb Tella MPH HEPaBHOMEPHOM J[IBMKEHUH, YCKOpPEHHE, NepeMeIIeHHE,
MyTh, YIJI0Basi CKOPOCTh, CHJIa TPEHUS], CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHUE CBOOOIHOrO MaleHHs,



BEC TeNa, UMIIYJIbC Tela, UMITYJIbC CHJIbl, MEXaHHYecKas paboTa W MOIIHOCTh, MOTEHINATIbHAS SHEPTHSI
Tena, MOIHATOrO HaJ MOBEPXHOCTHIO 3€MIIH, MOTCHIMAIbHASL DHEPTHS CXKATOW MPYKUHBI, KHHETUYECKast
9HEPrusl, MOTHAs MEeXaHW4ecKas SHEpIus, IEPHOl U YacTOTa KoJieOaHUH, NIMHA BOJIHBL, TPOMKOCTh 3ByKa
U BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTellb INPENOMIICHHUS Cpelbl), MPHU ONHCAHUHM IPAaBUIBHO
TPaKTOBaTh (U3MUECKUH CMBICT HCIONBb3YEMbIX BEIWYMH, OOO3HAYEHHS W EJUHULBI (U3MYECKUX
BEJIMYHH, HAXOIUTHh (YOPMYIIBI, CBSI3bIBAIOIIME AaHHYIO (PU3MUYECKYIO BETUYMHY C APYTHMHU BEIUYHMHAMH,
CTPOUTH I'paUKH U3YUECHHBIX 3aBUCHMOCTEH (PU3NYESCKUX BEITUYHH;

XapaKTepH30BaTh CBOWCTBA Tej, (U3MUECKUE SIBICHHS M TPOIECCH, HCIONB3Ysl 3aKOH COXpaHECHUS
SHEPruH, 3aKOH BCEMHPHOIO TATOTEHHsSI, MPUHIMI CYNEPHO3ULIUU CHJI, TMPUHIUI OTHOCHUTEIBHOCTH
lanunes, 3akonsl HeloToHA, 3aKOH COXpaHEHHs MMITYNbCa, 3aKOHBI OTPa)KCHUSI U MPEIOMJICHUSI CBETA,
3aKOHBl COXPaHEHHS 3apsJIOBOrO W MAacCOBOTO YHCEN MPH SIEPHBIX peakUusX, MpU 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMAaTHIECKOE BBIPAKEHNE;

OOBSCHATh (U3MYECKHE MPOIECChl M CBOWCTBA TN, B TOM 4YHCIE W B KOHTEKCTE CHUTYyallWi
MPAKTUKO-OPHEHTHPOBAHHOIO  XapakTepa: BBIABIATH TMPHYMHHO--CIEICTBEHHBIC CBS3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKHX IIaroB C OMOpOd Ha 2—3 M3YYeHHBIX CBOWCTBA (DM3HUYECKHUX SIBICHUIA,
(pU3NYECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7aud (OMHUparoIIMecs] Ha CHUCTeMy M3 2—3 ypaBHEHHil), WCHONb3yd 3aKOHBI U
(dbopmyIibl, CBsI3bIBaMONIME (M3MYECKHE BEIMYMHBI: HA OCHOBE aHAllM3a YCIOBHS 3aja4d 3aIliCHIBATH
KpaTKoe YCJIOBHE, BBISIBIISATH HEJOCTAIOINIME MM M30BITOYHBIC JIAHHBIE, BBIOMPATh 3aKOHBI U (HhOPMYIIBL,
HEOOXOJIMMBIE JUIsl PElICHUs], IIPOBOUTH PACUETHI M OIICHUBATh PEATUCTUYHOCTD TIOJYYEHHOTO 3HAUCHUS
(hu3mIecKol BETUIMHEL,

pacro3HaBaTh MPOOJIEMBI, KOTOPble MOXKHO PEIIUTh TPU MOMOIIM (PU3MUYECKUX METOJOB, WCIIONIB3YS
OIMCAaHNE MCCIEJIOBAHUS, BBIIENATh MMPOBEPSEMOE TPEAIION0KEHUE, OIICHUBATh MPABHIBHOCTD TIOPSIKA
MIPOBEICHNS UCCIEAOBAHNUSA, IENaTh BEIBOBI, MHTEPIPETUPOBATH PE3yIbTaThl HAOMIOEHUN U OIBITOB;
MPOBOJNTE OIBITHI 110 HAONIOJICHNWI0 (QU3MYECKUX SBICHWUH WM (DU3UYECKUX CBOWCTB Ten (M3ydeHHE
BTOpOro 3akoHa HproTOHa, 3aKOHA COXpaHEeHUs SHEPTHH, 3aBICHUMOCTD IepHo/ia KojIeOaHU IPyKUHHOTO
MasTHHUKA OT MaccChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBICHUMOCTH OT aMIUIMTYIBI MaJBIX KoJeOaHUH,
MPSIMOJTMHEHHOE PACIpOCTpaHEHHE CBETa, pasloKeHHe Oernoro cBera B CIEKTp, W3yYeHHE CBOWCTB
M300paKEeHN B INTOCKOM 3€pKajie M CBOWCTB HM300paKCHHSI TpEAMETa B COOHMpAONMICH JIHMH3E,
HaOJIO/ICHHE CIIONIHBIX M JIMHEHYATHIX CHEKTPOB M3IYUEHHUS): CAMOCTOSTEIIEHO COOMPAaTh YCTAHOBKY M3
n30pITOUHOrO Habopa OO0OPYIOBAaHMS, OMKCHIBATH XOJ OIBITA M €ro Pe3yabTaThl, (OPMYIHPOBATH
BBIBO/IBL;

MIPOBOJIUTH TIPH HEOOXOJMMOCTH CEPHUI0 MPSMBIX U3MEPEHUH, OMPEelss CpefHee 3HAUCHIEe H3MePseMoi
BeMMYWHBI ((DOKYCHOE pacCTOSHHME COOMparolield JHH3BI), 0OOCHOBBIBATh BBHIOOp croco0a M3MepeHus
(M3MepHUTENTEHOTO TIPHOOPA);

MIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3NUECKUX BEIMYMH C MCIIONE30BAHUEM TPSMBIX H3MEPEHUN
(3aBHCHUMOCTBH TIyTH OT BPEMEHHU INPH PABHOYCKOPEHHOM JBMKEHHWU 0Oe3 HadalbHOW CKOPOCTH, Meprosa
Koe0aHUil MaTEMaTHYEeCKOTO MasSTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTJIa OTPa)XEHHS CBETa OT yIiia
MajgeHds W yriia TPeloMIIEHWs OT yIia TaJeHus): IUIAaHUPOBATh MCCIENOBaHUE, CaMOCTOSTENHHO
coOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3YIHTATHI OXYIEHHOW 3aBUCUMOCTH (DPM3NIECKUX BEIMYHH B BHJIE
TaOIuUI ¥ Tpa(huKOB, AENaTh BEIBOABI IO PE3YIHTATAM HCCIEIOBAHMS;

MPOBOJINTh KOCBEHHBIE M3MEPEHUsS (U3NYECKUX BEIWYUH (CPEmHsSsI CKOPOCTh M YCKOPEHHE Tena MpHU
PaBHOYCKOPEHHOM JBWKEHUHU, YCKOPEHWE CBOOOIHOTO IMaJIeHUs, JKECTKOCTh MPYKHHBI, KOA((UIIHEHT
TPEHUS CKOJBKEHHWS, MeXaHudeckas pabdoTa W MONIHOCTh, YacTOTa ¥ TepUoJ KoieOaHUi
MaTeMaTHYECKOT0 W MPY>KUHHOTO MAasTHUKOB, ONTHYECKasl CHJIa COOMPAFOIIEH JTHH3BI, PaIliOaKTHBHBIN
(hOH): TUTAHMPOBATh U3MEPEHUs, COOMPATH IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIONHSITH W3MEPEHUS,
CIIeysl TIPENIOKEHHON WHCTPYKIIMH, BBIYHCISATH 3HAUYEHUE BEIWYMHBI W aHAIM3HPOBATH IONYYECHHBIC
PE3YNbTaThI C YUETOM 3aJaHHOW MOTPEIIHOCTH U3MEpEHHIA;

co0JTI0AaTh IpaBUJIa TEXHUKH 0€30M1acCHOCTH IpH padoTe ¢ 1abopaTOPHBIM 000pYAOBaHUEM;



pa3nuyaTth OCHOBHBIC MPU3HAKU M3YYEHHBIX (QU3MUYECKHX MOJENeH: MaTepHajbHas TOYKa, aOCOMIOTHO
TBEPZIOE TENO, TOUEUHBIN MCTOUHUK CBETa, Jy4, TOHKAs JMH3a, IUIaHETapHas MOJENb aToMa, HyKIOHHAas
MO/JI€NIb AaTOMHOT0 S71pa;

XapaKTepU30BaTh MPUHLHUIIBI ACHCTBUS N3yUEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOH Ha UX
onucaHus (B TOM YHCIE: CIHIOMETP, AaTYUKU MOJOKEHUsSI, PACCTOSHUS U YCKOPEHHUsI, paKeTa, IXOJOT,
OYKH, MEpHUCKoN, (oToammapat, ONTHYECKHE CBETOBOBI, CIEKTPOCKOI, JO03UMETp, Kamepa BunbcoHa),
WCTIONB3YsI 3HAHUS O CBOMCTBAX (PM3NYECKUX SBICHUI U HEOOXOOUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIB30BAaTh CXEMbI MU CXEMATUYHBIC PUCYHKU HU3YUCHHBIX TCXHHYCCKUX yCTpOﬁCTB, N3MCPUTCIIbHBIX
npHOOPOB U TEXHOJIOTMYECKUX IPOIECCOB MPU pEUHICHUH y4eOHO--TIPAaKTHYECKHX 3a/ad, ONTUYECKUE
CXEMBI JIJISI TOCTPOCHUS M300pa’keHNH B TNIOCKOM 3€pKalie i COOMparomieH JINH3E;

MNPHUBOAUTH MpUMEPHl (HAXOAWTh HWHPOPMALUIO O MpHMEpax) NPaKTHUYECKOTO HCIIOIb30BaHUS
(u3NYeCKNX 3HAHWH B TOBCEMHEBHOM JXU3HHM Ui oOecriedeHus: O€30MacHOCTH TpH OOpalieHuu ¢
npuOoOpaMH H  TEXHUYECKUMH  YCTPOWCTBAMH, COXPaHEHHS 3J0POBbSI U  COONIOJIEHHS HOPM
JKOJIOTUYECKOT'0 MTOBEJIEHUS B OKPYXKAIOIIEH CPee;

OCYIIECTBIAT, TOUCK wWHpopManuu QuU3nUeckoro couepkanus B LHTepHeTe, caMOCTOSATENHHO
dbopMyIHpys TOMCKOBBIA 3allpoC, HAXOJWTh IIyTH OINPEHCICHUS JOCTOBEPHOCTH IOJYyUCHHOM
I/IH(I)OpMaIII/II/I Ha OCHOBC UMCHOIIUXCA 3HAHUU U JOITIOJIHHUTCIIBHBIX HCTOYHHKOB,

WCIIONIB30BaTh TIPH BBIMOTHEHUH YYEOHBIX 3aJaHUl HAyJHO--TIONYISAPHYIO JIUTEPATypy (HHU3UIECKOTO
COoACpIKaHus, CIIPAaBOYHBIC MAaTCpHaAIbl, pECYPChI CETH I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHU A
TEKCTa, Mpeodpa3oBaHus HHOOPMAIINU U3 OTHON 3HAKOBOW CHCTEMEI B JIPYTYIO;

co31aBaThb COOCTBEHHBIE IHUCHMEHHBIE U YCTHBIC COO6IlIeHI/I$[ Ha OCHOBC I/IH(i)OpMaI_II/II/I N3 HECKOJIBKUX
HNCTOYHUKOB (bI/I?,I/IT-IeCKOFO COACpIKaHUA, HY6HI/I‘IHO NpEACTaBJIATh PEIYJIBTATHI HpOGKTHOﬁ HIIN
HCCIEN0BATENBCKOM AEATENbHOCTH, IIPYU TOM IPaMOTHO HUCIIOJIB30BATh U3YUYECHHBIN NOHITUIHBIN anmapar
M3y4aeMoro pasjeiia (U3MKd U COMPOBOXKIATH BBICTYIJICHHE Mpe3eHTAalMeld ¢ y4éToM OCOOCHHOCTEH
ayIUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudgpossbie)
n/n NPorpamMmbl Bcero 0; TPOJBHLIC p ;KTquCKHe o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypesI
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
- 2 0 0
11 Du3nka - HayKka 0 pHpoJe https://m.edso0.ru/7f416194
bu6moreka [IOK
2 0 0
1.2 PU3MICCKHC BETMIMHEI https://m.edsoo0.ru/7f416194
N bu6mmoreka [IOK
2 0 1
1.3 EcrecTBeHHOHAYYHBIN METO/] TIO3HAHUS https://m. edsoo.ru/7f416194
Hroro mo paszuaeny 6
Pasznes 2. IlepBoHayasibHble CBEJICHUS 0 CTPOEHUH BellleCTBA
bu6moreka [IOK
1 0 1
2.1 Crpoenue semectsa https://m.edso0.ru/7f416194
JIBrykeHre u B3aMMOACHCTBHE YaCTHII bubnuorexa [JOK
2.2 2 0 1
BEIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHHS BEIIECTBA https://m.edsoo.ru/7f416194
Hroro 1o paszueny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3 0 1
3.1 Mexanuteckoe npikeHne https://m.edso0.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 Muepuys, Macca, 110THOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Crna. Bunst cun https://m.edso0.ru/7f416194
Uroro no pasaeny 21



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

Pa3nes 4. J/laBiaenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB

41 [asnenue. [lepenaya naBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
' TeJIaMHU, JXUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBaierie KuKoCTH ° 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocdepoe Jasnciie 6 1 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo paszuaeny 21
Pa3nea 5. PaGora u MomiHOCTh. DHeprus
bu6moreka [IOK
51 PaboTa n mommocts 3 . https://m.edso0.ru/7f416194
bu6moreka [IOK
5 1
5.2 HpocThie mexanusMEL https://m.edsoo.ru/7f416194
bu6moreka [IOK
4 0
53 Mexanuueckas suepris https://m.edsoo0.ru/7f416194
Hroro mo paszueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 15



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

8 KUIIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypesI
Pasnea 1. TensoBble siBJIeHUs
. bubmmoreka [IOK
7
11 CrpoeHue u CBOWCTBA BELIECTBA 0 0 httos://m. edsoo.ru/7f418 1ce
bu6mmoreka [IOK
) 21 1 5
1.2 Teniossie nponeccy! https://m.edsoo.ru/7f4181ce
Hroro mo paszueny 28
Paznea 2. DiekTpu4yecKue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUYeCKue 3apsiibl. 3apsHKCHHBIE Tea U 7 0 1 bubnuoreka [IOK
' HUX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
. 20 1 7
2.2 ITocTosSTHHBIN 3NIEKTPUUYECKUAN TOK https://m. edsoo.ru/7f4181ce
bu6moreka [IOK
6 1 1.5
23 MarsHTHbIe ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
4 0 0
24 ICKTPOMATHHTHEA HHIYKIIHA https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KUIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Kontpoabubie| Ilpakrtuueckne (undposbie)
NPOrpaMMbl Bcero
paboThl padoThI oOpa3oBaTe/IbHbIE
pecypcsl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [{OK
' ONMCAHUs https://m.edsoo.ru/7f41a4a6
. bubmmoreka [IOK
20 1 3
1.2 Baaumoneiicraue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
1.3 SaKOHE! COXPaHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo paszuaeny 40
Paznea 2. MexaHnveckue KoJieOaHUsI M BOJIHbI
bu6moreka [IOK
7 0 3
2.1 Mexannyeckue KoyieGaHus https://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
8 1 3
2.2 MexaHu4ecKre BOJHBI. 3BYK https://m. edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3znesn 3. DileKTPOMATHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 0 2 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHHSA
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI pacpOCTPAHEHUS CBETa https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
6 0 3
4.2 Jluispt u omTHHCCKHE MPUOOPE! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
3 0 2
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15



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

Paznena 5. KBanTtoBbie iBJIEeHUSA

5.1 HcnyckaHue U MOTJIOIEHUE CBETA aTOMOM 4 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO Spa 6 1 Et?ﬁﬁ%fﬁggﬁf 13426
5.3 SnepHbie peakuu ! 1 ]r?t?gsﬂll;l %T:é(si)c];[ 8/5 f41a4a6
Hroro mo paszueny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOAYJIb
6.1 [ToBTOpeHue u 0000IIeHNE COACPIKAHUS 9 2 bu6mmoreka [IOK
Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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

INOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
N KoanuecTBo yacos DJIeKTPOHHBbIe UG POBbIE
A Tema ypoka Koutposnbubie | Ilpakruveckne | OOpasoBaTelbHbIE
n/n Bcero
padoThbI padoThbI pecypcebl

1 ®duznka — Hayka o npupoae. SBneHus
MIPUPOJIBI

2 dusnueckue ABIEHUS
dusnueckre BEIUYUHBI U UX U3MEPEHHE
Ypok-uccnenoanue "M3mepenne

4 TEeMIIepaTyphbl IPH MTOMOIIHN KHIKOCTHOTO 1
TEpPMOMETpA M TaTYNKA TEMIepaTyphl”

5 Merogp! HaygHOTO TI03HaHUA. Onricanne bubmmoreka LIOK
(DU3HIECKHUX SIBIEHHH C TIOMOITBIO MOJIENEi https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "IIpoBepka rUIIOTE3HI:

6 JATBHOCTD TTOJIETA TITAPHUKA, TYIICHHOTO 1
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

7 Crpoenne BemecTBa. OMBITHL, JOKa3bIBAIOIIIC bubmoreka [IOK
JMCKPETHOE CTPOEHME BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KEHHE YaCcTHIl BENIECTBA bubmnorexa LOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue «OMBITH ITO 1
HaOJFOJICHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B)»

10 ArperatHble COCTOSIHHSI BEIIIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

11 O0o0111EHKE TT0 pa3z[en «Ile BOHaqanLHf,Ie Enbrmorexa [IOK

p y p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHH BEIIECTBAY

12 Mexanuueckoe ABuxeHue. PaBHoMepHOE U Bubnuoreka LJOK

HEPaBHOMEPHOE JBHKECHHE https://m.edsoo.ru/ff0a05c6
Bbubauoreka IIOK
13 Cxopoctb. Equnuiel ckopoctu 1

https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

bubmunoreka LIOK

14 Pacuer myri u BpeMeHH ABIOKCHUS https://m.edsoo.ru/ff0a0ae4
15 Huepmus. Macca — Mepa HHEPTHOCTH Tel ﬁgg;?/ﬁfditiﬁﬁlfmaml 0
16 IInoTHOCTH BemecTBa. Pacuer Macchl u bubauoreka LIOK
o0beMa Tela 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaT0pHas.{. paborta «OnpenencHue
IIJIOTHOCTU TBEPAOIro TCIa»
18 Pemenne 3amad mo Teme "[lmoTHOCTH bubaunoreka [IOK
BemiecTna' https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapaKTEepUCTHKA B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsbKeHus (edopmarim)
NPY’KAHBI OT IPUIOKEHHON CUIIBDY
21 [[SBnenne TsaroTenns. Cumna TsKeCTH
o | oy cunl o st e o LOK
- https://m.edsoo.ru/ff0al778
23 Cwia TSDKECTH Ha IPYTHX TJIaHETax. bubmmoreka [IOK
du3nYeCcKHe XapaKTEPUCTUKY TIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka LIOK
24 Vsveperue cuil. JiHamomerp https://m.edS(I)lo.ru/ff0a18cc
bubmmoreka LIOK
25 Bec Tena. Hesecomocts https://m.edS(I)lo.ru/ff0a1778
2 CrnoxeHne IByX CHJI, HAITPABIICHHBIX 110 bubmmoreka [JOK
OJIHOM TIpsiMOiA. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 PGH{GHI/IG 3a7a4 1o TeMe "PaBHOAeHCTBYIOIIAS
CHII
8 Cuna tpenus u e€ Buisl. TpeHue B IpUPOJE U bubnmmorexa LJOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
R I e — ufimiorexa [IOK

CHJIbI JaBJICHUS U XapaKTepa

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
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COIMPUKACAIOIINXCA HOBerHOCTGfI»

Pemenue 3anau Ha OIIPEACIICHUC

30 PaBHOJEUCTBYIOLIEH CHUJIbI
Pemenue 3anad o Temam: «Bec Tenay,

31 «['paduueckoe nzoopakenue cuim», «CUIbD», Ih;H6HIHOTeKa HOK ff
(PABHOIEHCTBYIOMAs CHID» ttps://m.edsoo.ru/ff0alde0
Kontponbhas pabora mo Temam:

32 «MexaHnueckoe JBKeHHe», «Macca,

IJIOTHOCTBY, «Bec Tenay, «["paduueckoe
n3obpaxenue cuin», «CHITbD)

33 Hagrnenue. CriocoObl YMEHBIIICHUS U bubnuoreka IJOK
YBEMYEHHS JaBICHUS https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCHMOCTH JTaBJICHUS Ta3a bubmoreka [IOK
0T 00bEMa, TeMIepaTyphbI https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiieHUst TBEPABIMU TENAMH, bub6mmoreka IJOK
JKAIKOCTSMH Y razamu. 3akoH Ilackamns https://m.edsoo.ru/ff0a25b0

36 JlaBlieHHE B *KUJKOCTH U Ta3e, BEI3BAHHOE bubmmoreka IJOK
JNEWCTBHEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemrenne 3amad mo Teme «JlaBicHue B bu6mmoreka IJOK
JKUIKOCTH M rase. 3akoH ITackais» https://m.edsoo.ru/ff0a2826

bu6mmoreka IJOK

38 Coodmarommecs cocypr https://m.edsoo.ru/ff0a2970

. bu6mmoreka IJOK

39 Tunpasaiieckuit npece https://m.edsoo.ru/ff0a3136

40 Mamnowmerpsl. [TopiiiHeBOM KUAKOCTHBIN HACOC

a1 Atmochepa 3emin 1 TPUIHHEL €€ bubmmoreka [JOK
CYIIECTBOBAHHSI https://m.edsoo.ru/ff0a2b5a

Bbubnuoreka IJOK

42 Bec Bo3gyxa. ATmocdepHOe naBieHne https://m.edsoo.ru/ff0a2h5a

43 Uzmepenne atmocheproro aasneHus. Onpit bubnmmorexa LJOK
Toppuuemm https://m.edsoo.ru/ff0a2da8

44 3aBHCUMOCTb aTMOC(EPHOr0 JaBJICHUS OT bubmmorexa LJOK
BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4

45 Bapomerp-anepoua. AtMmochepHoe naBieHne bubmmoreka LJOK
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Ha pa3IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3anad o teme " AtmocdepHoe

46 "
JABJICHUE
47 JeiicTBrE )KHIKOCTH U Ta3a Ha MOTPYKEHHOE B Bbubmmoreka LJOK
HUX Tel0. ApXHMeIoBa CHia https://m.edsoo.ru/ff0a3276
«
8| mmammmonen cunes, aehersyioet s i buGmorera IOK
’ y https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBaHue 3aBUCUMOCTH Beca Tena B bubnuoreka IJOK
49 . y 1 :
BOJIC OT 00bEMA MOrPYKEHHOH B HKUIAKOCTb https://m.edsoo.ru/ff0a3514
YJaCTH TeJIa
bub6mmoreka IJOK
II
50 JTaBaHme T https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabota "KoHcTpyupoBaHue
51 apeoMeTpa Wi KOHCTPYHPOBAHHE JOAKH H 1
ompezienenre e€ Tpy30moa»EMHOCTH"
Pemenne 3amay no temam: «IlnaBanue cynos.
52 Bos 0HJI£33HI/IC>> «JlaBrIeHMe TBE I)IZ(HTCJI bubmmorexa LIOK
AYXOIL ’ PA ’ https://m.edsoo.ru/ff0a3654
KUAKOCTEH U Ta30B»
53 KoHnTtponrsaas pabora o tTeme «/laBmenune
TBEPJIBIX TeJ, )KUIKOCTEH 1 ra30B»
bu6mmoreka IJOK
>4 Mexanmreckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka IJOK
55 MormurHocTh. EnuHAIIBI MOIITHOCTH
B I H https://m.edsoo.ru/ff0a3f82
56 Ypok-uccinenopanue "Pacyér MOIIHOCTH, 1
pa3BUBaeMoOM npu noabEéMe no JecTHUue"
57 IIpocteie Mmexanu3Mmebl. Priuar. PaBHOBecue cuin
Ha phlyare
S8 | MaGopatopman pacors clfccrenonarie 05 | Bubmorexa LIOK
paropras b A ’ https://m.edsoo.ru/ff0a478e
YCIIOBHI PaBHOBECHS phIYara
59 Pemenne 3amay mo teMe «Y CIIOBUSA Bbubnuoreka LJOK

PaBHOBECHSA pbliara»

https://m.edsoo.ru/ff0a48a6
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Koad¢uimueHT mone3sHoro neicTBus

60 MexaHu3Ma. JlabopaTopHas pabora 1 0.5
«M3mepenne KI1J] HakIOHHOMN MJIOCKOCTH»
61 Pemenne 3agau mo Teme "Pabora, MOIIHOCTD, 1 bubmauoreka [IOK
KI1a" https://m.edsoo.ru/ff0a4c48
62 Mexanunyeckas sHeprus. Kunernueckas u 1 Bbubmoreka LJOK
MOTCHIMAJIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKoH cOXpaHeHHs MEXaHHUYECKOW YHEPTUU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCHEPUMEHT T10 TEME
"DKcrepuMeHTaIbHOE ONpe/eNieH e
64 A3MEHEHUS] KHHETHYECKON U IMOTEHITUATBHON 1 1
OHEPruu nNpu CKaTblBaHUM TEJIA 110 HaAKJIOHHOU
IJI0CcKOCTH"
65 KontponbHas pabora o Teme «Pabora u 1
MOIITHOCTE. DHEPTHSD»
66 PesepBHBI ypok. Pabora ¢ TekcTaMu 1o TeMe 1 bubmoreka [IOK
"MexaHHYeCKOE ABKEHHE" https://m.edsoo.ru/ff0adee6
67 PesepBHBIN ypok. Pabora ¢ TekcTaMu 1o TeMe 1 bubmoreka [IOK
"JlaBaeHne TBEPABIX TEI, )KUIAKOCTEN U ra3os” https://m.edsoo.ru/ff0a4ffe
PesepBHbIii ypok. Pabora ¢ Tekctamu o Teme
68 " " 1
Pa6ota. MorHOCTE. DHEPTHS
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KUVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vooKka K i uudposbie
n/a yp Beero O;TPOJIBHBIe pﬁaKanecmle 06pazoBaTEbHEIE
padoTsI padoThbI pecypebi
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYECKON TEOPUU U UX OTIBITHBIC 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0a5256
TIOITBEPOK ICHUST
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO 1 bu6moreka [IOK
COCTOSIHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA 1
OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdasie Tena 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TemioBoe pacmupeHue u cxaTue 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TETJIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnunoreka [JOK
BHYTPEHHEI SHEpruun https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
1
10 Bret Tenonepeziatn https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruueckoe
11 WCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB BEILIECTB U 1 1 BH6J_IH0TeKa HOK
N https://m.edsoo.ru/ff0a65c0
MaTepHaJIoB B IIEISIX dSHEpProcOepeskeHus
12 KoanuecTBo Temnotsl. Y acnbHAS 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

TCIINIOCEMKOCTD

https://m.edsoo.ru/ff0a6976

YpaBHeH#He TEIIOBOTO OanaHca. TermioooMeH

bubmuoreka [JOK

1
3 U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopartopnas pabora "Hccrnenopanue
14 ﬂBJIG}?I/ISI TIE)EHJIOCI;)(SMGH’& pu CMJ;HH/IBaHHH bubnmorexa LIOK
o . p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U TOpsiuei BOIBI
PacueT xonmnuecTBa TEIIOTHL, HEOOXOIMMOTO
15 JUTsl HAarpEeBaHMS TeJla U BBIJCIIIEMOTO UM MpU
OXJIAXKICHUH
JlabopaTtopHnast padota "OnpeneneHue bubmmoreka [{OK
16 o " .
YAEIbHOW TETUIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IebHAs TEII0Ta bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEp/ICBaHUE
18 KPUCTALTMYECKUX Egn VnenpHas TemioTa bubmorexa LOK
P e https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [IOK
YAEIbHOW TEeTUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Terwiora
21 napooOpa30BaHMs U KOHJICHCAIIUH. bubnunoreka [JOK
3aBUCUMOCTb TeMIIEPaTypbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTOo JTaBJICHHS
Bnaxnocts Bo3ayxa. JlaboparopHas pabora
22 "OnpeneneHue (I)lﬁochemiloﬁ I;nan(EIOCTH Eubmiorexa TOK
pei N https://m.edsoo.ru/ff0a7628
BO3JlyXa
23 Pemenue 3a1au Ha onpe/eneHre BIaKHOCTH
BO3/yXa
[TpuHIMIBI paOOTHI TETJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. J|BUrarenab BHyTPEHHETO

CrOpaHus
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o5 KIIJI rerioBoro neuratens. TernoBsie bubmmoreka [JOK
JIBUTATEJIM U 3aLATA OKPYKAIOLIEH CPebl https://m.edsoo.ru/ff0a7c7c

26 3aKoH COXpaHEHUs U MPEBPAIICHHS YPHEPTHU B
TEIJIOBBIX MPOIIeCcCcax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME

27 "TernoBeie siBJeHUs. MI3MeHEeHNE arperaTHbIxX BH6J.IHOTeKa LHOK

o " https://m.edsoo.ru/ff0a83f2
COCTOSIHMM BeIIeCcTBa
KonTtponbHas pabora no teme "TernnoBbie
28 siBiIeHUs. MI3MeHeHne arperaTHbpIX COCTOSIHUM BH6J.IHOTeKa HOK
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 Onektpusanus Ten. /[Ba posa aIeKTpuIecKux
3apsJI0B

30 Ypok-uccnenoBanue "IieKTpu3aus Tei
VHJYKIMEN U ITPU CONPUKOCHOBEHHH"

31 B3anmoselicTBre 3apsKeHHBIX TEIl. 3aKOH bubmuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nose. HanpskeHHOCTh

32 JJIEKT pnqecxoro noJist. 11 I/II)HHI/IH bubmrorexa IJOK

P P . https://m.edsoo.ru/ff0a8a0a
CYIEPIO3UINH AIEKTPUUECKUX MOJIeH
33 Hocutenu snexTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHrue atoMa

34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bubnunoreka [JOK
COXPAHEHUS IEKTPUUECKOIO 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pewienue 3aga4 Ha npUMEHEHUE CBOMCTB bubnnoreka [JOK
AJIEKTPUUECKUX 3apsIIOB https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €r0

36 cyliecTBoBaHMs. VICTOUHUKH 3IEKTPUIECKOTO BH6J_IHOTeKa HOK

https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUS 2JIEKTPUYECKOTO TOKA Eubmiorexa LTOK
P https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue

QJICKTPUYCCKOTI'O 11OJIS Ha IMPOBOJHUKH U
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JUBIIEKTPUKH"

39 DNEKTpUUECKUI TOK B METAIUIAX, JKUJIKOCTSIX bubmuoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
a1 Cuna toka. JlaboparopHas padora 0.5 bubnuorexa [JOK
"U3mepenue u peryaupoBaHue CUITbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HarpsikeHue. BoirbTMmeTp.
42 Jla6o Ie)lTo Hast a6o£a "Usmepenue n b 0.5 bubnmorexa LIOK
PATOPHA p ,P ' https://m.edsoo.ru/ff0a9e14
pETYIIMPOBAHUE HAMIPSHKCHUS
CornpoTHBiIeHHE MPOBOAHUKA. Y IETbHOE bubmmoreka [{OK
43
COIPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTH
44 AJIEKTPUYECKOTO COMPOTUBJICHUS MPOBOTHUKA 1 bubmuorexa [JOK
OT €ro JIJIMHBI, IJIOMIA/IA MOMEPEYHOTO https://m.edsoo.ru/ff0aa738
Cce4yeHMs U matepuaia’
3aBHUCUMOCTb CHJIBI TOKA OT HaNPSHKEHUS. bubnuoreka [IOK
45 -
3akon OMa Jyisl ydacTKa Henu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabora "MccnenoBanue
16 3aBUCUMOCTH CHJIbI TOKA, UIYILIETO Yepe3 1 bubmuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarensHOE U MapauIeIbLHOE
COEJIMHEHUS MPOBOJIHUKOB
Jlaboparopnas pabota "IIpoBepka mpasuiia
48 CJIOKEHHUSI HAIPSDKEHUM Mpu 1 bubnnoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
Jlaboparopnas pabota "IIpoBepka mpasuiia
49 IUTSL CUJIBI TOKA IIPH IapajuIeIbHOM 1 Bubmzorexa LOK
P p ,, https://m.edsoo.ru/ff0aadle
COCIMHEHUU PE3UCTOPOB
50 Pemenue 3a1au Ha npumMeHeHne 3akoHa OMa bubnunoreka [JOK

U PA3JIMYHOTO COCAMHCHU S IIPOBOAHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akon xoyns-Jlenna https://m.edsoo.ru/ff0ab124|
52 JlaGoparopnas pabota "OnpeneneHue paboThl 1 bubanoreka LIOK
¥ MOIITHOCTH AJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUYECKUE TSN | MOTPEONTEITN
53 aJIeKTpUYecKoi s3Hepruu B ObITy. KopoTkoe bubmorexa [TOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME
54 "DnekTpuueckue 3apsaapl. 3apsLKCHHBIC Tea U bubnuorexa [JOK
uXx B3auMojiercTBus. [locTosHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIYECKUHN TOK"
KonTponbnas paborta o teme
55 "DnexTpuueckue 3apsaabl. 3apsyKEHHBIE Tena U bubmuorexa [JOK
nX B3anMoAeHCTBHA. IlocTOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUN TOK"
56 ITocTosAHHBIC MarHUTHI, UX B3aUMOJCHCTBHE
57 Ypok-uccnenoBanue "N3yueHue noneit 1 bubnuoreka [IOK
MOCTOSIHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe 1nojie. MarauTHoe 1mose 3eMIIu | bubmuorexa [JOK
€ro 3Ha4ycHHUE JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MarautHoe nose
59 ANIEKTPUYECKOro Toka MarHutHoe mosie bubmiorexa LIOK
https://m.edsoo.ru/ff0acld2
KATYIIKH C TOKOM
[IpumeHeHue MeKTPOMArHuTOB B TEXHHKE.
60 Jlaboparopnas pabota "M3ydeHue aericTBUs 0.5 Eubmiorexa TOK
" https://m.edsoo.ru/ff0ac74a
MarHuTHOTO MOJIsl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue IEKTPOIBUTATENCH B
. bub6mmoreka [{OK
61 TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE. 6_ orexa IO
" https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl AIeKTpoaBUraTens"”
62 OmnsiTel Dapases. 3aKOH AIEKTPOMArHUTHOM
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naaykuuu. [Ipasuno Jlenna

OnekrporeHepatop. CriocoOb! MOTyICHHS

63 AIIEKTPUUYECKON IHEPTUU. DIIEKTPOCTAHIIUH HA 1
B0O300HOBIIIEMBIX HCTOYHHUKAX SHEPTUH
64 [ToaroToBka K KOHTPOJILHOU paboTe MO TEME 1
"DJIEKTpUUECKHE U MAarHUTHBIC SIBJIICHUS"
65 KonTponsHas pabora no teme 1 bubnnorexa [JOK
"DJIEKTpUUECKHE U MAaTrHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0ach14
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnuorexa [JOK
"TemioBble siBJICHUS" https.//m.edsoo.ru/ff0acc5e
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme bubnuoreka [IOK
67 n A L n 1 .
[10CTOSIHHBIN SJIEKTPUYECKHUI TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarauTHebI€ ABJICHUS"
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5
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9 KUIACC

KosaunyecTBo yacos DJIeKTPOHHbIE
Ne Tema vooKa K i nugposbie
n/a yp Beero O;TPOJIBHBIe pﬁaKanecmle 0BpazoBaATEbHEIE
padoTsbI padoThbI pecypebi
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [IOK
MEXaHUYECKOTO ABVKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMOIMHEHOE TBUKEHNE 1 BH6J.IH0TeKa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMOMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBHOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBMKEeHHS. [ 'paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdorta "OnpeneneHue
7 YCKOpEHUS Tella MPU PaBHOYCKOPEHHOM 1 1 Et?[?/lfr?::(ﬁ)gglllfma dbis
JIIBYKEHUH 110 HAKJIOHHOM II0ocKoCcTH" — :
8 CBoOogunoe nagenue teir. OneiTel [ anunes 1
PaBHOMEpHOE ABIKEHHE IO OKPYKHOCTH.
N bubmuoreka [JOK
1
9 }l}r?g;(;i Ig;i:ggf; obpamenns. uneitnad n https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMUTenbHOE YCKOPEHHE 1
. bu6mmoreka [JOK
1
11 IIepsblit 3ak0oH HproToHa. Bektop cuibl https:/m.edso0.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHoAelcTBYOIIAs 1 bubnuorexa [IOK

cujia

https://m.edsoo.ru/ff0ae72a
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bubnuoreka [IOK

13 Tperuii 3akoH Herotona. Cynepno3unus cui https://m. edsoo.ru/ff0ae982

14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [IOK

15 Cuna ynpyrocru. 3axon F'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenne 3amgau o teme «Cuiia ympyrocTu
JlabopaTtopHas pabora «OnpeneneHue bubnuotexa [JOK

17 _

YKECTKOCTHU MPYKUHBI https://m.edsoo.ru/ff0aee28
bubmmoreka [{OK

18 Cuna Tpenns https://m.edsoo.ru/ff0af738

19 Pemenue 3agau no reme «Cuia TpeHUS» bubmorexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHnas padota "Onpenenenue bubnuotexa [JOK
ko3¢ duimeHTa TpeHus CKOJIbXKeHus" https://m.edsoo.ru/ff0af8be

21 Pemenue 3agay no teMme "3akounl HeroToHa. bu6moreka [IOK
Cuna ynpyroctu. Cuiia TpeHust"” https://m.edsoo.ru/ff0afb8e

29 Cuna TsKeCTH U 3aKOH BCEMHPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOPEHHE CBOOOHOTO IMaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT

23 rpaBuTaniioHHOTO 1eHTpa (ComHeyHas
cucrema). ['amaktuxu"

24 Pemenne 3aga4 nmo teme "Cuma TSDKECTH U bubnuoreka [JOK
3aKOH BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMuueckast ckopocTb. HeBecoMocTh bubnuoreka [JOK
U Neperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.

26 AbcomoTHO TBEpOE Teno. PaBHOBECcHe bubnuoreka [IOK
TBEPJOTO TENA C 3aKPETUNIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpallCHUS

27 MowmenT cuisl. LieHTp TsbkecTn
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Pemrenue 3a1a4 mo reme "MOMEHT CHJIBL.

bubmuoreka [IOK

28 LenTp TsxxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
29 "Mg)ria:mil(ec::ol; I}III;FII;)KEII){I;IGH]EI;)33H;0;{I€IZZT§HG bubumorexa LIOK
ren" ) https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabota o Teme "MexaHHUECKOE bubnuorexa [JOK
nBrokenne. B3aumonetictsue ten'” https://m.edsoo.ru/ff0b06ec
41 U .3
31| coxpancns mmymca. Yipyroe u weynpyroe Bu6mrorera LIOK
P . Y - 2 Tpyr yrpyr https://m.edsoo.ru/ffOb07fa
B3aWMOJICHCTBUE
30 Pemenue 3agau no teme "3aKkoH COXpaHEHUS bubnuotexa [JOK
nMmynbca' https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koupepennus "PeakTuBHOE TBUKEHHUE B
MPUPOJE U TEXHUKE"
bu6moreka [IOK
34 Mexanudeckasi paboTa U MOIITHOCTh https://m. edsoo.ru/ff0b0as4
35 PaboTa cumbl TSHKECTH, CHITBI YIIPYTOCTH U bubnuoreka [IOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabora «Omnpenenenrue padoThI
36 CHWJIBI TPEHUS IPU PABHOMEPHOM JABH)KEHUU
TeJa M0 TOPU30HTAIBHOMN MOBEPXHOCTH
37 Ces3b sHeprun u padoTsl. [loTeHnanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnunoreka [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «3yuenue 3akoHa bubnuoreka [JOK
COXpaHEHUs SHEPT UMW https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue konedaHus. BeiHyX1eHHBIC bubnuoreka [JOK

koJyieOanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MareMaTnuecKkuii U NpyKUHHBIM MAsITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb IIEPUOJA
KoJIe0aHHUH OT )KECTKOCTH MPYKHHBI H MACChI

rpy3a»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHEPrun P MEXaHUYECKUX
KOJIEOaHUAX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEPUOJAA KOJIEOaHUH IPYKUHHOTO
MasiTHUKa»

bubmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MTepHo/1a KojiebaHuii rpy3a,
MMOJABCIICHHOI'O K HUTHU, OT MaCChI I'py3a»

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

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoaosibHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koHpepeHnius "MexaHnuecKre BOJHBI B
TBEPAOM Tesie. CeCMUYECKHE BOTHBI"

50

3Byk. PactipocTpaHneHne 1 OTpaKeHHE 3ByKa

51

Ypok-uccnenopanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

VYpoxk-koHdepenuus "YabTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBLHON paboTe MO TeEMe
"3akoHbI coxpaHeHus. MexaHuueckue
KoJiebaHus U BOJHBI"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponpHas pabota o Teme "3aKoHsI
coxpaHeHHs. MexaHndeckue KoyuebaHus u
BOJIHBI"

56

aﬂeKTpOMaFHI/ITHOC II0JIC. 9HeKTp0MaFHI/ITHHe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe
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BOJIHbI

S7 CBolicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
bu6mmoreka [{OK
58 AJIEKTPOMArHUTHBIX BOJIH. Mcrionp3oBanme https://m.e dsoc])lru 1ff0b2fe6
AJIEKTPOMATrHUTHBIX BOJIH JUIsI COTOBOM CBS3H" —— :
VYpok-uccnenosanue "M3yueHne cBOiCTB
bubmmoreka [IOK
59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOTIIBIO 1
MOGHITBHOTO TeTeoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3aga4u Ha onpeielIeHUE YacTOThI U
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI
61 DJieKTpoMarHuTHas npupoaa ceera. CKopocTh bubnuotexa [JOK
cBeTa. BoJHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
bu6moreka [IOK
62 pacripoctpaneHue cBeta. 3armeHust CoHIa | 1
Tysst https://m.edsoo.ru/ff0b3658
3aKkOoH OTpaxxeHHs cBeTa. 3epkana. Pemenue
bubnuorexa [JOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKCHHS : 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonp30BaHuEe MOTHOTO BHYTPEHHETO https://m.e dsogru IfF0b3c5e
OTPaKCHHUS B ONITHYECKUX CBETOBOJAX T '
JlaGopaTtopHas pabora "HccienoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Ty4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexiao""
VYpoxk-koHpepenuus "HcnonapzoBanne
67 TIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JInnzel. OnTHyeckas cuiia JUH3BI 1

https://m.edsoo.ru/ff0b3f2c
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bubnuoreka [IOK

69 [TocTpoenue n300pakeHUH B TNH3AX https://m.edsoo.ru/ffob4dda
JIabopatopHnas pabora "Onpeznenenue
70 (bOKyIc)Horg paCETOHHI/IH u OIEITJ;[/IquKOI?I CHUTBI bubmorexa [JOK
o " https://m.edsoo.ru/ff0b4206
coOMparonIei TUH3LI
71 VYpoxk-koupepenuus "OnTHUECKUE TUH3OBEIC bubnuorexa [JOK
npubops"” https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa [JOK
’ https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenuus "ledpexts! 3penus. Kak
COXPaHHUTH 3peHue"
Paznoxxenue 6enoro ceeta B criekTp. ONbITHI
74 Herorona. Cnoxenune CHeKTpaJ'II)HBII)X IIBETOB bubmrorexa IJOK
) ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 11O
75 Pa3oKEeHUIo Oeoro CBeTa B CIEKTP U bubnuorexa LIOK
BOCHPUSATHIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0cOe2a
HaOIIOZICHUH Yepe3 IIBETOBbIC (DMIHTPHI"
76 Ypok-npaktukym "BosiHOBBIE CBOWCTBA CBETA:!
mucnepcusi, tHTepdepeHuus u qudpaxums’”
77 OmnbiTel Pesepdopaa u mianeTapHast MOJIETb bubnuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
79 Hcnyckanue 1 MOToeHUe CBETa aTOMOM. bubnuoreka [JOK
KBantsl. JInHeituaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoeHue cnekTpoB bubnuoreka [JOK
WCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmiorexa LIOK
! & https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO siipa. HykinoHHas Mojenb bubmorexa LIOK
P /ipa. By a https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpamieHus. M30Tomnsl bubnuorexa [IOK
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https://m.edsoo.ru/ff0clal4d

Pemrenue 3amau mo reme: "PagnoakTuBHBIE

bubmnoreka [IOK

84
npespaueHus" https://m.edsoo.ru/ff0clb4da
85 [Tepuon nomypacmana
86 Ypok-koHpepenmus "PagnoakruBHbIC bubnuotexa [JOK
W3JIYYCHHS B IPUPOJIE, MEAUITMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakiy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsJOBOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ffOc1c58
DHeprus CBSI31 aTOMHBIX sifiep. CBsI3b MacChl U bubnuotexa [JOK
88 :
SHEPruu https://m.edsoo.ru/ffOcld7a
89 Pemenwue 3a1a4 o Teme "SnepHbie peaknun”
Peakuuu cunrtesa u nenenus saep. IcTounnku bu6moreka [IOK
90 N :
sHeprun CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.
91 JleficTBUSI paTMOAKTUBHBIX HU3TydEeHUN Ha
YKUBBIE€ OPTraHU3MbI"
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
92 "DNeKTpOMarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTpOMarHuTHbIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "
KounTponbnas pabora o teme
93 "DeKTpOMarHuTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
sIBJICHUS"
[ToBTOpeHue, 06006meHue. JlaboparopHbie bubmuoreka [JOK
94 n L " .
paboTsl 1o Kypcy "B3auMoneiicTBue Ten https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 060061cHNE. Pemenne
95 aC‘IeTI;)-ILIX u Ka‘{eCI”J[lBeHHBIX 3a/1a4 1o TemMe bubmorexa LIOK
}? o A https://m.edsoo.ru/ff0c2572
TerutoBbIe Mpo1EeCCh
[ToBTOopenue, o0o0mEeHue. Pemmenue
P H bubnunoreka [JOK
96 pacUeTHBIX U KAUeCTBEHHBIX 3a]1a4 110 TeMe

"KIIJI TeroBeIX aBurarencii”

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6o0menue. Pemenne

97 Ka4eCTBEHHBIX 337124 10 TEME 1 bubnmorexa LIOK
PacHCTHbIX 1 X 3 https://m.eds00.ru/ff0c2b30
"KIIJ] anekTpoycTaHOBOK
98 [ToBTOpenue, 0606menue. JlabopatopHbie 1 1 bubmmoreka [JOK
paboTsel 1o Kypcy "CBeroBbie sBiIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0menue. Pabora ¢ Tekcramu bubmmorexa [IOK
99 " " 1 :
1o TeMe "3aKOHBI COXpaHEHUsI B MEXaHUKE https://m.edsoo.ru/ffOc2d6a
100 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1 bubnuorexa [JOK
o reme "Konebanus v BOJIHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1 bubnuorexa [JOK
1o Teme "CBETOBBIC SIBJICHUS " https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu 1
o Teme "KBaHtoBas u snepHas ¢puzmka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®uswnka, 7 knace/ [lepemmkua A.B., OOIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «M31aTeIbecTBO
«DK3aMEH»

» ®usnka, 8§ kmacce/ [leppimkua A.B., O0IIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[JPODAY;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsemienne»

» dumsuka, 9 kinacc/ [epeimkua A.B., I'yrHuk E.M., O011ecTBO C OrpaHUY€HHONW OTBETCTBEHHOCTHIO

«IPODAy; AkimonepHoe ob6mectBo «M3narensctBo «lIpocBemenue»

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA
7 KJIIACC
1.PaGouas mporpamma.
2. IIporpamMmbl ocHOBHOTO 00111eT0 0Opa3zoBanus. dusuka. 7 — 9 knaccel (aBTopsl: A.B.IlepoimkuH,
H.B. ®unonosuy, E.M. I'yrHHK).
3. Paboyas nporpamma no ¢pusuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUYEOHUKOM:
4. Tlepeimkun A.B. ®usuka. 7 kinacc. YueOHUK 1 001ieo0pazoBaTeNbHbIX yuapexaeHuit . M.: [Ipoda.
2011
5. Jlykammk B.H. CoopHUK BompocoB U 3aaau 1o ¢usuke. 7-9 k1. — M.: IIpocsemenue, 2010. —192c.
8 KJIIACC
1. PaGouas nporpamma. @usuka. 7 — 9xmnaccel: yaueOHO-MeToauueckoro nocooums /coct. TuxonosaE.H. —
2-e u3a.,crepeotur. —M.: [Ipota,2013. — 398,(2)
2. [Iporpammbl ocHOBHOTO 00111ero oOpazoBanus. Pusuka. 7 — 9 knaccel (aBTopsl:A.B.IlepoimkuH,
H.B. ®unonosuy, E.M. I'yTHUK).
3. Pabouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBETCTBHH C BLIGpaHHLIM y‘ICGHI/IKOMI



4. Iepoimkun A.B. ®usuka. 7 knace. YueOHUK i 001meo0pa3oBaTeNlbHBIX yapexaeHuii . M.:[poda.
2011

5. JIykamuk B.U. COopHuK BonpocoB u 3a1a4 1o gusuke. 7-9 k1. — M.: [IpocBemenue, 2010. —192¢.
6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHL. —9-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie padotsl. KonTponsubie 3aganus. —CapatoB:Jlunei,
2014.

8. «KoHTpoapHO-u3MepuTenbHbie Matepraisl. @usuka. 7 kimacc/Coct. H.U. 3opun. — 2-¢ uzj.,nepepad.
— M.:BAKO, 2013.

9. Mapon A.E. ®usuxka. 7 knacc: yueOHo-MeToauueckoe nocodue/ A.E. Mapon.- M.: Jlpoda, 2011.-
123c.:

10.A.B. Tleppikun @usuka-8xn 2017 M. Jlpoda

11.H.B. ®unonosua Meroaudeckoe mocoodue 2015 M. JIpoda

12.A.E. MapoH, E.A. Mapon CamocTrosiTebHbIE U KOHTPOJIbHBIE PaboThI-8 Kitace 2017 M. JIpoda
13.B.B. llaxmatoBa ,0.P. ledep JAnarnoctudeckue padotsl -8 kiacc 2016 M. [poda

14.A.E. MapoH, E.A. Mapon, C.B. Ilo3otickuit Coopauk Bomnpocos u 3amau 2015 M. JIpoda

9 KJIIACC

1. PaGouas nporpamma. @usuka. 7 — 9xmnaccel: yueOHO-MeToarueckoro nocooums /coct.TuxonoBaE.H. —
2-¢ u3a.,crepeotuir. —M.: JIpoda,2013. — 398,(2)

2. IIporpamMmbl ocHOBHOTO 00111eT0 0Opa3zoBanus. ®usuka. 7 — 9 kinaccel (aBTopsl: A.B.IlepoimkuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUYEOHUKOM:

4. eppimkun A.B. ®usnka. 7 knace. Y4ueOHUK i 001eo0pa3zoBaTeNbHbIX yupexaenuii . M.:JIpoda.

2011



5. JIykamuk B.U. COopauk BonpocoB u 3a1a4 1o gusuke. 7-9 k1. — M.: [Ipoceemenue, 2010. —192c.
6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE PA0OTHL. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®@usuka. 7 kiacc. Jlabopatopusie padotsl. Kortposbsabie 3aganus. —Caparos:Jlumei,
2014.

8. «KoHTpoapHO-u3MepuTenbHbie Matepraisl. @usuka. 7 kimacc/Coct. H.U. 3opun. — 2-¢ u3.,nepepad.
— M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-meroauueckoe nmocooue/ A.E. Mapon.- M.: [Ipoda, 2011.-
123c.:

KoHnTposbHble 1 camocTosTenbHbIe padoTh M0 (usuke. 9 knace: k yueoHuky A.B. [lepsimkuna, E.M.
I'yrauk «®usuka 9 xkmacey / O.U. I'pommeBa. — M.: U3narensctBo «OKk3amen», 2014.

Tectel mo ¢pusuke. 9 kiace: k yaeouuky A.B. Ilepsimkuna, E.M. I'yrauk «®usnka

9 kmace» / O.U. I'pomrieBa. — M.: M3naTenbcTBO «OK3ameny», 2010.

dusuka. 9 xkimace. TemaTnyeckue TeCTOBBIE 3aManns i moarotosku Kk ' A. / aBT.- coct.: M.B.
boitnenko, O.H. Mupouikuna. — SIpocnaib: OOO «AkageMus pa3Butus», 2014.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIIACC

. bubnnoreka — Bc€ mo npeamery «dusukay. — Pexxum noctyna: http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Peskum noctyma: http:/fizika-class.narod.ru

3. Enunas xomnekuust nudpoBbIx 00pa3oBaTenbHbIX pecypcoB. — Pexum noctyna: http://school-
collection.edu.ru

4. HTepecHble MaTepHalibl K ypokaM (PU3MKHU TIO TeMaM; TeCTHI 110 TeMaM; HarJIsSIHbIe TOCOOHS K
ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru

5. Mudpossie oOpazoBaTensHbie pecypchl. — Pexum moctyma: http://www.openclass.ru

6. DnexTpoHHbIe yueOHHKH 0 pusuke. — Pexxum noctyna: http://www.fizika.ru



8 KJIACC

1. bubnmoreka — Bc€ mo nmpeamery «Pusnka». — Pexxum goctyna: http:// www.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Pesxxum mocryma: http://fizika-class.narod.ru

3. Enunas kosuteknms udpoBhIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum moctyna: http://school-
collection.edu.ru

4. HTEepecHbIe MaTeprallbl K YypoKaM (DU3MKH TI0 TeMaM; TeCThI 10 TeMaM; HaTJISTHBIC TTOCOOHS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludpossie oOpazoBaTeabHbIe pecypchl. — Pexxum noctyna: http://www.openclass.ru

6. DIIeKTpOHHBIE y4eOHHUKH 110 (u3uKe. — Pexxum mocryma: http://www.fizika.ru

9 KJIACC

1. BugeoomnsITel Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

2. Enunas xosuteknus mudpoBbIXx 00pa3oBaTeIbHBIX pecypcoB. — Peskum mocryma: http://school-
collection.edu.ru

3. HTEpecHbIe MaTepHralibl K ypokaM (U3UKH 10 TeMaM; TECTHI 10 TeMaM; HarJIsIHbIe IOCOOuS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. Iludposie 00pa3oBaTebHBIC pecypchl. — PeskxuMm noctyna: http://www.openclass.ru

5. ductanmmonnas mkosia Ne368 http://moodle.dist-368.ru/ OtkprIThiii kiace. CeTeBoe
oOpasoBatesbHOEe cooOriecTBo. http://www.openclass.ru/node/109715

6. Enunas xomnekuus nudpoBsix 0Opa3oBareiabHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/
7. ®enepalbHbIil IEHTP UHPOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. http://www.fcior.edu.ru/
8. HurepHer ypok. http://interneturok.ru/ru/school/physics/

9. T'azera «1 ceHTs0ps» MaTepuaisl 1o gusuke. http://archive.1september.ru/fiz

10. Anumaruu ¢pusznyeckux 00beKToB. http://physics.nad.ru/

11. XXuBas ¢pusuka: oOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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