MHWHHUCTEPCTBO IMPOCBEIEHUA POCCUACKOW ®EJEPAIINN
MunucrepcTBo o0pazoBanus Camapckoi 00J1acTu
Kunesbsckoe ynpasiienue

I'bOY COHLI noc.Kunenanckmii
PACCMOTPEHO COI'TACOBAHO YTBEPXXIEHO
PykoBoauteas MO 3amecTHTENh TUPEKTOPa MO
YBP X an
Koctuna JI.B.
Ipotokon Nelot 30.08.2024 . Axmenosa C.H.k. S0EB7¥15154041450, N.C 3MATAMHOES

AWpeKTOp

IIpotokon Nel ot 30.08.2024 1.
Mognucado:

ITpuxasz Ne 300 — O] ot 30.08.2024r.

PABOYASI ITIPOTPAMMA
(ID 475280)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

Ju1st oOyyaromuxcs 7 - 9 kinaccon

noc. Kuneanckuii2024



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3wke Ha YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHWS COCTAaBJIICHA HA
OCHOBE TOJIO)KEHMI U TpeOOBaHMI K pe3ylibTaTaM OCBOEHHUs Ha 0a30BOM YpPOBHE OCHOBHOM
oOpazoBaTenbHOU TporpaMmsbl, mpexactaBieHHbIx B OI'OC OOO, a Takke c y4éToM
denepanpHOil paboueil mporpaMMbl BocmuTaHus u KoHIENmuu mpernojaBaHus y4eOHOTO
npeamera «Duznkay.

Copepxanue mporpamMmbl 1o (U3HKE HAMpaBIeHO Ha (POPMUPOBAHHUE ECTECTBEHHO-
HAy4YHOH IpaMOTHOCTH OOYyYalOIMXCS U OPTraHU3ALUI0 U3yUeHUsl PU3UKHU Ha JIeATEeIbHOCTHON
ocHoBe. B mporpamme 1o (u3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO IpeAMeTa B
peammzaru TpeboBanuit ®I'OC OO0 k mIaHUPYEMbIM JTUYHOCTHBIM W METaNpeaMETHBIM
pe3ynbraraM OOydYeHHs, a TaKK€ MEXKIPEAMETHbIE CBSI3U E€CTECTBEHHOHAYUYHBIX YYEOHBIX
NpeIMETOB Ha YPOBHE OCHOBHOTO O0IIIETO0 0Opa30BaHMUS.

[Tporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeesieHne yaeOHOTO MaTepuana 1Mo rojam
oOydeHust (1O Kjaccam), MpeularaeT NPUMEPHYI IOCIEAOBATENbHOCTh H3YUYEHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTUSA IPEIMETHOIO COJACPKAHUS U YYETE BO3PACTHBIX
0CcOOEHHOCTEN 00yUaIOLIHXCS.

[Iporpamma mo ¢u3mke pa3paboTaHa ¢ IETBI0 OKa3aHWS METOJUYECKON ITOMOIIH
YUHUTEIIO B CO3J]aHUM paboyelt MporpaMMBbl 0 yueOHOMY IIpeIMETY.

®duzuka SABISETCS  CHCTEMOOOpA3yIoOIUM NIt  €CTECTBEHHOHAYYHBIX  Y4eOHBIX
IPEJIMETOB, IOCKOJbKY (HU3NYECKHE 3aKOHbl JIE)KAT B OCHOBE IIPOLIECCOB M SIBJICHMIA,
M3y4aeMbIX XUMHUEH, Ouosioruen, actpoHoMued u ¢pusndeckor reorpadueii, BHOCUT BKJIAJ B
€CTECTBEHHOHAYYHYIO0 KapTHHY MUPA, IPEIOCTaBIIAeT Hanboee sicHbIe 00pa3iibl MPUMEHEHHS
HAy4YHOT'0 METO/Ia IIO3HAHMS, TO €CTh CI10C00a MOJyUYEHHS JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna U3 rIaBHBIX 3a7a4 (pu3zndyeckoro oOpa3oBaHus B CTPYKType oOiiero oOpa3zoBaHus
cocTouT B (OPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe Yy
00y4YaroIIUXCH.

N3ydyenne ¢uanku Ha 0a30BOM YpOBHE TpEIIoJiaraeT OBIaJCHHE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYI0 TPAMOTHOCTb:
® Hay4HO OOBSICHSTH SIBJICHUS;
® OIICHUBAThH ¥ MIOHUMATh OCOOEHHOCTHU HAYYHOTO UCCIICIOBAHUS;
® HHTEPIPETUPOBATh JAHHBIE U HCIIOJIb30BATh HAYYHBIE JOKA3aTENbCTBA AJI IMOIYUYEHUS

BBIBOJIOB.

[lenn w3ydenus: GU3MKKA HA YPOBHE OCHOBHOI'O OOIIET0 OOpa3oOBaHUs OINpPECIICHbI B
Konuenuuu npenogaBanus yueoHoro npeamera «@u3nka» B 00pa30BaTEIbHBIX OpraHU3alusax
Poccuiickoit @enepanuu, peaqu3yloldX OCHOBHBIE 00IIe00pa3oBaTelbHbIE MPOTPaAMMBL,
yTBepk1EHHON pemienneM Komuternun MunucrepcerBa npocsemenus Poccuiickonn @enepannu
(mpotokon ot 3 nexadps 2019 r. Ne [TK48H).

Hean usydyenus pusuxu:

e npuoOpeTeHne UHTEepeca U CTPEMIICHHUST 00yUJaIONINXCSl K HAYYHOMY H3YUYCHHIO TIPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

® pa3BUTHE NPEIACTABIEHHUH O HAy4dHOM METOJ€ TMO3HaHus © (HOpMHUpPOBaHUE
HCCIIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;



dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK PE3yjbTaTa M3yYEHHUS OCHOB CTPOCHHS
MaTepuu U QyHIAMEHTAILHBIX 3aKOHOB (DU3UKU;

(dbopmMupoBaHUe NPEACTABICHUA O POJIM (PU3UKU JUIS PA3BUTUS JPYTUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE NPEACTaBIEHUN O BO3MOXHBIX cepax Oyaymel mnpodeccrnoHaaIbHON
NESITeIbHOCTH, CBSI3aHHOW C (PM3MKOM, NOJArOTOBKA K JajbHEHIIEMYy OOYYEHHIO B 3TOM
HaIlpaBJICHUH.

JlocTrkeHue STUX ILeled nporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro

O6p330BaHI/IH o0OecrieunBacTCs PEIICHUEM CIICAYIOMINUX 3adaY:

nprUOOpeTeHne 3HaHUN O TUCKPETHOM CTPOCHHUH BELIECTBA, O MEXaHHMUECKHX, TEIJIOBbIX,
AEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
NpuoOpeTeHne YMEHHH ONUChIBAaTh U OOBSACHATh  (U3UYECKUE  SBICHUA C
WCIIOJIb30BAHUEM ITOTYICHHBIX 3HAHUH;
OCBOCHHE METOJIOB PEIICHUS MPOCTEUINUX pacdyE€THBIX 3aJad C HUCIHOJb30BAHUEM
(bu3HUeCcKuX MOJIeNIeH, TBOPUECKUX U MTPAKTUKOOPUCHTUPOBAHHBIX 33724,
pa3BUTHE YMEHUH HAOJIFOIATh MPUPOIHBIC SIBICHUS U BBITIOIHSTH OIBITHI, Ta00OpaTOpHBIE
paboThl W DKCIEPUMEHTAIIBHBIE HCCIEAOBAHUS C WCIOJIB30BAHUEM HW3MEPUTEIHHBIX
puOOpOB;
OCBOCHHE TPUEMOB pPabOThl ¢ wuHpopMaluend (U3UIECKOTO COACPKAHUS, BKIIOYAS
WHOOPMAIIMIO O COBPEMEHHBIX JIOCTIDKCHUSAX (DU3UKH, aHAIW3 U KPUTHUUYECKOE
OlICHMBaHHe UH(OpMAIUH;
3HAKOMCTBO cO cepamu nmpodhecCHOHALHON JAESITEIHbHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (PH3NICCKON HAYKH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS

otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 vacos (2
yaca B HeJienr0), B 9 kimacce — 102 gaca (3 gaca B HEIEINIO).

[Ipennaraembiii B mporpamme mno ¢Gu3MKe MepedyeHb JadopaTOpHBIX padOT U OMBITOB

HOCHT PEKOMEHJATEJIbHBIN XapaKTep, YYUTeIb JeJiaeT BBIOOp MPOBENEHHUS JIaOOPATOPHBIX
paboT W OMBITOB C YYETOM WHIMBUAYAITHHBIX OCOOCHHOCTEH OOYYaIoOmUXCsl, CIHCKA
HKCIIEPUMEHTAIIBHBIX 3aJaHUi, TpeajaraéMbplX B paMKaX OCHOBHOTO T'OCYAapCTBEHHOI'O
AK3aMeHa 10 (hHU3HUKeE.

COJAEPKAHUE OBYUYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u eé posib B NIO3HAHMHU OKPYKAKOIIEro MUpa.
®duzuka — Hayka o npupoae. ABneHus npupoasl. PusnvecKkre sSBICHUS: MEXaHUYECKHUE,

TCILIOBBIC, JJICKTPUYCCKUC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnyeckue BeIUMYMUHBL. M3MepeHue ¢uiznueckux BeaUuMH. PU3NYECKHE MPUOOPBHI.

ITorpemHocTs u3MepeHuil. Mex1iyHapoHas CUCTEMa €MHUII.

Kak ¢usuka u apyrue ecrecTBEeHHbIE HayKHU M3ydaloT Ipuponay. EcTecTBEeHHOHAYUYHBIH

METOJl TO3HaHMWs: HAOJIIOJEHUE, IMOCTAHOBKA HAYYHOTO BOIIPOCA, BBIJBUKEHUE THUIIOTES,
HKCIIEPUMEHT M0 TMPOBEPKE THUIOTE3, OObACHEHHE HabmonaeMoro spieHus. OnucaHue
($u3nYEeCcKHX SBICHUHN C TOMOLIBIO MOJIEIIEH.



Jemoncmpayuu.

1. MexaHuyecKkue, TeIIOBbIE, DJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®usnueckue TpUOOPHI W TPOLEAypa MPSMBIX U3MEPEHUN aHAJOTOBBIM U HH(PPOBHIM
npubdopom.

Jlabopamopnuvie pabomul u onvimol.
OmnpeneneHue LEHbI ANICHUS IKAIbl U3MEPUTEIBHOTO MPUOOpAa.
N3mepenue paccTosiHU.
N3mepenue o0bEMa )KUIKOCTH U TBEPIOTO Tea.
OnpeneneHue pa3MepoB ManbIX TE.

vk wnNeE

W3mepenue TteMmrmeparypbl IpU TMOMOILIM JKUJKOCTHOIO TEPMOMETpa M JaTydKa

TEMIIEPaTyPBbl.

6. IlpoBenenue wuccreqoBaHUs 10 MPOBEPKE THUIIOTE3bl: JAIBHOCTh TMOJIETA MIAPUKA,
MYIIEHHOTO TOPU30HTAILHO, TeM OOJIbIIE, YeM OO0JIbIIIe BHICOTA ITyCKa.

Paznea 2. IlepponayajibHbIe CBeIeHUsI 0 CTPOCHUH BelllecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbIThL, AOKa3bIBAIOIIUE
JIUCKPETHOE CTPOCHHE BEIIECTBA.

JBmkeHne yactuil BemiecTBa. CBsA3b CKOPOCTH JABWIKEHUS YAaCTUI[ C TEMIIEPATypoOil.
BbpoynoBckoe nBmwxkenue, nuddysus. BzaumopelicTBue dYacTuil BEUIECTBA: MPUTSKEHHE U
OTTAJIKUBAHHUE.

ArperatHple COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEM M  TBEPIBIX
(xpuctamnueckux) Ten. B3auMOCBs3b MeXay CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JIBHKEHHUSI.

Hab6monenue nuddysun.

3. HaOmronenue sBICHUM, OOBSCHSIOMUXCS MPUTSHDKCHHEM WM OTTAIKUBAHUEM YaCTHI]

BEILIECTBA.

JlabopamopHhuvie padomut u onvimol.

1. Ouenka quameTpa aToMa METOAOM PsIOB (C HCTOIb30BaHUEM (oTOorpaduii).

2. OmnbITHI IO HAOIOICHHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI IO OOHAPYKEHHIO IEUCTBUSI CUIT MOJIEKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:keHue 1 B3auMoAeCTBHE TeJl.

Mexannueckoe ABWKEHHE. PaBHOMEpHOE W HEpaBHOMEPHOE JBHKEHHE. (CKOPOCTH.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTH U BpeMEeHU JBUKEHUS.

SBnenve uHepuuu. 3aKOH HHEpUUU. B3aumonelcTBUE Tl Kak NMPUYMHA HW3MEHEHUS
CKOpPOCTH JIBMXKEHUsI Teld. Macca kak mepa MHepTHOCTH Tena. [lnotHocTs BemectBa. CBs3b
TUIOTHOCTH € KOJMYECTBOM MOJIEKYJ B elMHUIIe 00bEMa BElIECTRA.

Cuna kak xapakTepucTuka B3aumojeiicTBus Tten. Cwia ynpyroctd u 3akoH ['yka.
W3mepenue cuiibl ¢ NOMOILBI TWHAMOMETpA. SIBIIEHME TATOTEHUS W cuia TsokectH. Cuiia
TSXKECTU Ha Apyrux raHerax. Bec Tena. HeBecomocTs. CrokeHHe cuil, HapaBI€HHBIX IO



onHou npsmoi. PaBroxeinicTBytomas cuil. Cuita TpeHus. TpeHue CKOJbKEHNs U TPEHUE TOKOS.
TpeHue B IpUpoE U TEXHUKE.
Jemoncmpayuu.
HabutoieHre MexaHM4ecKoro JBUKEHUS Tela.
N3mepenune CKopoCcTH NPSIMOJIMHEUHOTO IBUKCHUS.
HaGronenuve sBieHusT HHEPIUH.
Habmonenne n3aMeHeHus: CKOpOCTH NMPHU B3aUMOJICHCTBHH TEJI.
CpaBHeHME MacC MO B3aMMOJEHCTBHUIO TEN.

ok wnNE

CrnosxeHune cuil, HallpaBJIEHHbBIX 110 OJITHOM MPSMOH.
JlabopamopHhuvie padomut u onvimul.

1. OmnpeneneHre CKOPOCTH DPABHOMEPHOIO JBWKEHHUs (IIapuka B JKMIKOCTH, MOJIEIH
3JIEKTPUUECKOTI0 aBTOMOOWIISL U TaK Jajiee).

2. OmpezeneHue cpeaHEl CKOPOCTH CKOJIbKEHUs Opycka WM IIapuKa MO0 HaKJIOHHOMN
IUIOCKOCTH.

3. OmnpeneneHne MIOTHOCTH TBEPIOTO TeENA.

4. OmpITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTsDKEHUS (nedopMmanuu) MpY>KUHBI OT
IIPUIOKEHHOMN CHUJIBI.

5. OmnsITBl, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBXEHHS OT Beca Tela U
XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEM.

Pasnen 4. J/laBienne TBEPABIX TeJl, dKMIKOCTEN U ra3os.

JaBnenne. CnocoObl yMEHbIIEHHWS W yBeJIMYEHUs JaBieHus. JlaBiaeHuwe rasa.
3aBUCUMOCTb JIaBlieHUSI ra3za OT 00bEma, TemmepaTypel. [lepemaua naBieHUs TBEPABIMU
TelaMH, KUIKOCTAMHU M ra3amu. 3akoH Ilackans. ITHeBMaTmyeckue MamuHbl. 3aBUCUMOCTH
JABJICHUST KHUIKOCTH OT TiyOmHBL ['mapocrarmdeckuii mapamokc. CooOmaroniiecss coCcyabl.
['mppaBnnyeckue MEXaHU3MBI.

Atmocdepa 3emnu u armocdepHoe naBiaeHue. [IpuduHbI CyliecTBOBaHHS BO3IYIIHOM
o6omouku 3emnu. OnbiTt Toppuuennu. M3mepenue atmochepHOro JaBiieHHs. 3aBUCUMOCTD
aTMoc(epHOTrO [aBjieHUS OT BBICOTHI Haja ypoBHeM Mops. [lpubopsl ans u3MepeHus
aTMoc(hepHOTO TaBIICHUSI.

JlelictBue JKMIOKOCTM W Ta3a Ha MOIPYyKEHHOE B HUX Telo. BeltankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [1naBanue Ten.Boznyxomnnasanue.

Jemoncmpayuu.
3aBUCUMOCTD JaBJICHUS ra3a OT TEMIIEPaTyphl.
Ilepenaua naBieHUs KUAKOCTHIO U Ta30M.
Coobmraronuecs cocy/bl.
I'mppasnnueckuii mpecc.
[IposiBnenue aercTBUst aTMOCHEPHOTO AABICHUS.

ok wnNE

3aBHCHMOCTD BBITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tella U IIOTHOCTH
KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEN CUIIbI BECY BHITCCHEHHOW KUJIKOCTH.
8. YcnoBue niaaBaHus TEN: MJIABAHUE WJIM TOTPYKEHHUE TEJl B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEH Teja U )KUJIKOCTH.

Jlabopamopnusie pabomul u onvimol.



1. UccnenoBaHue 3aBUCHUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTrpYyKEHHOW B JKUIKOCTh
YacTH TeJa.

2. Omnpezenennie BRITAIKUBAIOMICH CUIIbI, AEHCTBYIOLIEH HA TEJI0, MOTPYKEHHOE B KUIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIECH CUIIbI, IEUCTBYIOIIECH HA TEIO B dKUJIKOCTH, OT
MAaccChl TeJa.

4. OnbIThl, JIEMOHCTPUPYIOILIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIECH HA TEJIO
B JKHJIKOCTH, OT 00BbEMa MOTpPYKEHHOM B JKHIKOCTh YacTH Tella M OT IUIOTHOCTH
KUJKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WM KOHCTPYMPOBAaHUE JIOAKA M ONpEAENICHHEe €€
rpy30M0ABEMHOCTH.

Pa3zpnen 5. Pabora 1 MOIIHOCTB. JHEPrusi.

Mexanunueckas padora. MOITHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuio paBHOBecus
peruara. [IpumeHeHne npaBuia paBHOBECHUS pbldyara K OJI0Ky. «30J10TO€ MPaBUIIO» MEXaHUKH.
KIIJ] mpocTeix Mexanu3MoB. [IpocTeie MexaHU3MBbI B ObITY U TEXHUKE.

Mexannueckass sHeprusi. KuHernueckas u mnoTeHuuanpHas sHeprus. [IpeBpamieHue
OJIHOTO BUJA MEXaHUYECKON IHEPTUU B IPYyTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl OpOCTHIX MEXAHU3MOB.

Jlabopamopnusie padbomul u onvimol.

1. Onpenenenne pabOThl CHUJIBI TPEHUS TMpPU PABHOMEPHOM JIBJKEHHM Tejla 110
TOPU30HTAIIBHOW ITOBEPXHOCTH.

2. HccnenoBanue yciaoBUANM paBHOBECHS phlUara.

3. Msmepenune KIIJI HakJIOHHOM IOCKOCTH.

4. H3yyeHue 3aK0OHA COXPAHEHUsI MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenoBble siBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB M MOJEKyd. ONbITI, MOATBEPKAAIONINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHUECKON TEOPUH.

Monenu TBEpAOTrO, KUAKOTO U Ta3000pa3HOro coCTOssHUMN BenlecTBa. Kpucrannmmueckue
u amopdubie Tena. OObsSCHEHHWE CBOMCTB Ta30B, XKUAKOCTEW W TBEPABIX TEI Ha OCHOBE
MOJIO)KEHUM MOJIEKYJISIPHO-KMUHETHYECKON Teopun. CmauMBaHME W KalWUISPHBIE SIBICHHUS.
TemioBoe pacuIMpeHne U CKaTue.

Temneparypa. CBsi3pb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBWKEHHUS YAaCTHIL.
Buytpennsisi sneprus. CrnocoObl HM3MEHEHHS BHYTPEHHEW SHEpruu: Temonepenada Hu
coBepleHue padoTel. Bubl Temionepenayu: TEMIONPOBOAHOCTh, KOHBEKIIMS, U3ITyUYECHHUE.

KonnuectBo TemnoThl. YenbHas TEIUIOEMKOCTh BelllecTBa. TemiooOMeH M TeIioBOe
paBHOBecue. YpaBHEHHE TEIUIOBOro Oamanca. [lnaBieHue u oTBepaeBaHUE KPUCTAUTUMYECKUX
BEILIECTB. YJelbHas TemioTa raBieHus. [lapooOpasoBanue u koHjeHcanus. Vcmapenue.
Kunenue. YnenbHas Teriora napooOpa3oBaHMs. 3aBHCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT
aTMOC(EPHOTO JIaBICHHUS.

BrnaxxnocTs Bo3ayxa.



DHeprus TOIIMBA. Y IeJIbHask TEIUIOTa CTOPaHUs.
[Tpunnuner pabotel TeroBbiXx auratenei KIIJ[ temmoBoro npurarens. TemioBbie
JIBUTATENH U 3aIIUTa OKPYKAIOLIEH CPEBI.
3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOLECCaX.
Jemoncmpayuu.
1. HaOmroneHrue OpOyHOBCKOTO JIBUKEHUSI.
Hab6monenne nuddyzum.
HaOnronenue siBieHuii cMauyuBaHUs U KallWJUISIPHBIX SIBIICHUM.
HabGmroienre TemioBoro paciimpeHus Te.
N3meHenne naBneHus ra3a npyu U3MEeHeHnH 00bEMa U HAarpeBaHUH WIIH OXJIAXKICHUU.
[IpaBuia u3mMepeHus TeEMIIEpaTyphI.
Bunae! Termonepenaumn.

O N UV A WN

OxnaxxJIeHue Mpy COBEPIIICHUN PabOTHI.
HarpeBanue npu coBepiieHun pabOThI BHEITHUMHU CUJIAMH.
10. CpaBHEHHUE TEIUIOEMKOCTEHN pa3IMUHbIX BEIIECTB.
11. HaGmroneHue KUIeHus.
12. HaGmroieHre mocTosHCTBA TEMIEPATyPhl MPH TIIABJICHUH.
13.Mojaenu TEIUIOBEIX ABUTaTENICH.

JlabopamopHhuie padomut u onvimeol.
OnbITHI O 0OHAPYKEHUIO IEHCTBUS CHUJT MOJIEKYJIIPHOTO TPUTSHKEHUSI.
OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB MTOBAPEHHOMN COJIM UJTK caxapa.
OnbITHI O HAOJIOICHUIO TETIJIOBOTO PACHIMPEHUS Ta30B, JKUJIKOCTEN M TBEP/IBIX TElL.
OmnpezeneHne TaBiIeHUsS BO3IyXa B OJJTIOHE IIMPHUIIA.

ik wn e

OmnbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00b&Ma U HarpeBaHus

WM OXJIAXKICHMSL.

6. [IpoBepka ruUMOTE3bl JMHEHHOM 3aBUCHUMOCTM JUJIMHBI  CTOJOMKA JKUAKOCTH B
TEPMOMETPUUECKON TpyOKe OT TeMIIepaTyphbl.

7. HabGmioneHue M3MEHEHUS BHYTPEHHEW SHEpruM Teja B pe3yjbTaTe TEIUIoNepeaayn |
pabOTHI BHEIIHUX CHIL

8. HccnenoBaHue sABJIEHUS TEIUIOOOMEHA MTPU CMEIIMBAHUM XOJIOJHOM U ropsueil BObI.

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOAOW MpHU TEIIO0OOMEHE C HarpeThbiM
METAJUINYECKUM LIUIHHIPOM.

10. OnpeneneHue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCapeHusl.

12. OnpeneneHne OTHOCUTENIBHON BIIaKHOCTH BO3/1yXa.

13.OnpeneneHue yaenbHON TEIUIOTHI IUIABJICHHUS JIbJA.

Pasnen 7. JilekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onektpuszauus Ten. JIBa pona 3JIeKTpUUYECKUX 3apsnoB. B3anMopnencTeue 3apsKeHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTBH CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TeJl OT BEJIUYUHBI
3aps/IOB U PACCTOSHUS MEXK]Y TEIaMu).

Onexrpruueckoe noiie. Hanpsok€HHOCTH 3nexkTpuyeckoro nosist. [IpuHnun cyneprno3unumn
JIEKTPUUECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snexTpuyeckux 3apsiaoB. DJIEMEHTApHBIN AJeKTpudeckuil 3apsan. CrpoeHue
atoma. [I[pOBOJHUKM U TUAJIEKTPUKHU. 3aKOH COXPAHEHUs AJIEKTPUUYECKOro 3apsija.

DNEKTPUUECKUN TOK. YCJIOBHUSL CYIIECTBOBAHUS SJIEKTPUUECKOro Toka. McTounuku
MOCTOSTHHOTO TOKa. J[eHWCTBUS 3JIEKTPUUECKOTO TOKa (TEIIOBOE, XMMUUYECKOE, MAarHUTHOE).
DJIEKTPUUECKUI TOK B KUJKOCTAX U ra3ax.

Onextpuueckas nenb. Cuiia ToKa. OleKTpuyeckoe HampsbkeHue. ColpoTHUBIIEHUE
IIPOBOJIHMKA. YJENbHOE CONPOTUBJICHUE BemecTBa. 3akoH Owma g yyacTKa LEenH.
[TocnenoBarenbHOE U MapauieIbHOE COEAMHEHNE ITPOBOIHUKOB.

PaGota ¥ MOIIHOCTH 3MeKTpUuYecKOro Toka. 3akoH Jlxoyms—Jlenma. DnexTpuyeckue
LENU U TOTPEOUTENN IECKTPUUIECKON IHEPTHH B ObITY. KOpOTKOE 3aMBbIKaHHE.

[TocTositHHbIE MarHuUTHl. B3anmonelcTBUE MOCTOSHHBIX MAarHUTOB. MaruuTHoe IoJie.
MarnuTtHoe 1nosie 3eMJIM M €ro 3HaueHue N Ku3Hu Ha 3emiie. OnbiT Dpcteaa. MarautHoe
MoJ€ DJJEKTPUYECKOro ToKa. IIpuMeHeHue 3JIeKTpOMarHUTOB B TexHUKe. JlelicTBue
MarHuTHOTO TMOJii Ha NPOBOJHHUK C TOKOM. OJEKTPOABUTraTENb ITOCTOSTHHOTO TOKA.
Hcnosb30BaHuE AIEKTPOJBUTATENEN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SBieHue dIEKTpOMarHUTHOM uWHAyKIuU. llpaBuno Jlenua.
OnektporeHeparop. CrnocoObl TMONYYEHHs] DIIEKTPUYECKON SHEPruu. ODJNEKTPOCTAHIMH Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.
DneKTpuszanus Ted.
JIBa pojia 3EKTPUYECKHUX 3aPSAI0B U B3AMMOACHCTBUE 3apsKEHHBIX TEJ.
Y CTpOUCTBO U AEUCTBUE DIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs UHIYKIIHS.
3aKOH COXpaHEHHUs JIEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKY U JUAIEKTPUKH.
MopenrpoBaHye CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO TOJIA.

O NV AEWDNPE

W cTouHNKH TOCTOSTHHOTO TOKA.

JleHcTBUS 3IIEKTPUYECKOTO TOKA.

10. DAEKTPUYECKHI TOK B )KUIKOCTH.

11.1'a30BbIN pa3ps.

12. MI3mMepeHue CUITbl TOKA aMIIEPMETPOM.

13. M3Mepenue 3JeKTPUIECKOr0 HAIIPS)KEHUS BOJIBTMETPOM.
14.Peocrar 1 MarasuH CONPOTUBJICHUMN.

15. BzauMoencTBrE MOCTOSIHHBIX MAarHUTOB.

16. MoaennpoBaHue HEBO3MOKHOCTH Pa3/ICJICHUS TTOIOCOB MAarHUTA.
17.MopnenupoBaHue MAarHUTHBIX OJIEN TOCTOSIHHBIX MarHUTOB.

18. OnwIT Opcrena.

19. MarHuTHOE 10Jie TOKA. DJIEKTPOMArHHmT.

20. JleficTBuE MarHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM.
21.3aeKTpoABUTaTENb IOCTOSHHOTO TOKA.

22.VccnenoBanue sBIEHUS dJIEKTPOMAarHUTHON MHAYKIUU.
23.OmnsiTel @apages.

24.3aBUCUMOCTb HANIPABICHUS UHIYKIIMOHHOIO TOKA OT YCJIIOBUM €ro BOSHUKHOBEHHSI.



25. DjIeKTpOreHepaTop MOCTOSIHHOIO TOKA.

JlabopamopHhule padbomsl u onvimel.
OMNBITH IO HAOJTFOICHUIO JICKTPU3AIAN TS HHIYKITUEH U IPU COMPUKOCHOBEHUH.
UccnenoBanue AecTBUS SMEKTPUIECKOTO MO HA MPOBOIHUKH U JTUDIIEKTPUKH.
CoOopka u mpoBepKa padOoThI AMEKTPUIECKOHN EMH MOCTOSTHHOTO TOKA.
N3mepeHue u peryaImpoBaHue CUJIbI TOKA.
W3mepenune u peryaIupoBaHue HATIPSHKCHHSL.

ok wnNE

HccnenoBanue 3aBUCHMMOCTH CWJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3ucTOpa 1 HANPSHKEHUs HA PE3UCTOPE.
7. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUUECKOTO COMPOTHUBIICHUSI MPOBOJHUKA
OT €ro JUIMHBI, ITOMIaA1 MTOMEPEYHOI0 CEUEHU U MaTepHrala.
8. IlpoBepka mpaBuiia CIIOXKEHUS HANPSDKEHUN MPU MOCIECIOBATEIbHOM COECIUHEHHUH ABYX
PE3UCTOPOB.
9. IIpoBepka mpaBuiia I CHIIbI TOKA IIPU NAPAJUIETBHOM COCIUHEHUU PE3UCTOPOB.
10. OnpeneneHue paboThI IEKTPUUECKOTO TOKA, MAYIIETO Yepe3 Pe3UcTop.
11. OnpeneneHue MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIIENSIEMON Ha PE3UCTOPE.
12.UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUYKY, OT HAampsDKEHUs Ha
HEH.
13. Onpenenenue KII/I HarpeBarens.
14. ViccnenqoBaHre MarHUTHOTO B3aWMOJIECTBHS TTOCTOSIHHBIX MArHUTOB.
15. 3y4eHre MarHuTHOTO TOJIsI IIOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIMHEHUH U Pa3/IeIICHUN.
16. UccnenoBanne NeHCTBHS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17.OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI B3aUMOJEHCTBHS KAaTYIIKHM C TOKOM M
MarHuTa OT CWJIbl TOKAa Y HaIIPABJIEHUS TOKA B KaTyLIKE.
18. M3yuyeHune neicTBUS MArHUTHOTO MOJIs1 HA MPOBOJHUK C TOKOM.
19. KoHCTpyupoBaHue U U3y4eHHE pabOThI AJIEKTPOIBUTATEIIS.
20. U3mepenne KII/] a5ekTpoaBUrarebHOM yCTAHOBKH.
21.OnbITBl 10 HKCCIEAOBAHUIO SIBIICHUSI JJIEKTPOMArHUTHOW MHAYKIMU: HCCIEI0BaHUE
V3MEHECHUM 3HAYEHUs U HAIIPABJICHUSI MHAYKLIUOHHOTO TOKA.
9 KJIACC

Paszpnen 8. Mexannuyeckue siBJICHUS.

Mexanundeckoe aBWKeHHE. MarepuaiibHas Touka. Cucrema otcdéra. OTHOCUTEIHLHOCTD
MEXaHNYECKOro JABWXKEHUsA. PaBHOMepHoOEe mpsMOIMHENHOE JBWKEHHE. HepaBHOMepHOE
npsMonHeHoe aBukeHue. CpelnHsss 1 MTHOBEHHash CKOPOCTh Tejla MPU HEPABHOMEPHOM
JIBUKEHUH.

Yckopenne. PaBHOyckopeHHOe TpsIMOJIMHEHHOE JBIKeHHe. (CBOOOJTHOE TMaJICHHE.
Omnbrtel ["anuies.

PaBHOMepHOe aBMXKEHHE 1O OKpY)HOCTU. [lepron u yactora obpamieHus. Jluneinas u
YIJIOBasi CKOPOCTH. LIeHTpOCTpeEMUTENBHOE YCKOPEHHE.

ITepBbiii 3akoH HeroToHa. Bropoii 3akon Hetorona. Tperuit 3akon Herotona. [IpuHumn
CyIIEPIIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CUJia TPEHHS CKOJILKEHHS, CHJIa TPEHUS
MIOKOS1, APYTUE BUJIbI TPEHHUS.



Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTECHHS. YCKOPEHHE CBOOOTHOTO TMaJCHUS.
JBwxenue mmiaHetr Bokpyr Cousnna. IlepBas kocmuueckas ckopocTh. HeBecomocTh u
MEPETPY3KHU.

PaBHOBecue maTepuanbHOM TOYKU. AOCOMOTHO TBEpAOE Teio. PaBHOBecue TBEPAOTO
TeJla C 3aKPETUIEHHON OChIO BpauieHus. MomMeHT cuiibl. LleHTp TsxecTu.

Nmnynese Tena. 3meHnenue ummynbca. UMmynbe cuibl. 3aKOH COXpAaHEHHUS! UMITYJIbCA.
PeakTuBHOE IBHM)KEHUE.

Mexannyeckas pabota U MOIIHOCTh. Pabota cui TsokecTH, ynpyroctu, TpeHus. CBs3b
sHeprur U paboThl. [loTeHIManbHAsE >HEPrus Teja, MOAHSITOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[lorenumanpHass »dHeprus cxkarod npyxuHel. KuHernueckas oHeprus. Teopema o0
KMHETUYECKON SHEPryuu. 3aKOH COXPAHEHHUS MEXaHUUYECKON SHEPIHUU.

Jemoncmpayuu.
HaG:1ronenrne MexaHuuecKoro IBMKEHUS Tela OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHuE yTe U TPACKTOPUM IBMXKEHUSI OJTHOTO M TOTO K€ T€Jla OTHOCUTENIbHO Pa3HbIX
TEJ OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEWNHOTO ABUKECHUSL.
HccnenoBanne npu3HAKOB paBHOYCKOPEHHOT'O JBUKCHUS.
HaGmronenue qBukeHUsl Tela Mo OKPY>KHOCTH.

o v kW

HabmroieHne MexaHWYeCKHX SIBJICHHM, MPOMCXOANINX B cHCTeMe OTcuéTa «Temexkarn

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTEIBHO KaOUHETa (PU3UKU.

7. 3aBUCHUMOCTbH YCKOPEHHMS Tela OT MACChI TeNa U IEUCTBYIOIIEH HA HETO CHJIBI.

8. HaOmonenue paBeHCTBA CHII IPU B3aUMOICHCTBUM TEJ.

9. H3meHeHue Beca Tena Ipu YCKOPEHHOM JBHKCHHH.

10.I1epenaya ummysbca Npy B3aUMOJIEHCTBUU TEIL.

11.1IpeoOpa3oBaHus SJHEPTUH [TPU B3AUMOICHCTBUH TEIL.

12. CoxpaHeHue UMIyJbca IPU HEYIIPYTOM B3aMMOJEHCTBUU.

13. CoxpaHeHue uMIyJbca Ipu a0COTIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHue peakTUBHOTO IBUKECHHUS.

15. CoxpaHeHue MEXaHU4YECKON SHEPTUH NPU CBOOOAHOM MaJCHHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTUH NIPU ABMKEHHUHM TeJa MO I€HCTBUEM MPYKUHBI.

JlabopamopHhuvie padomol u onvimol.

1. KoHcTpyupoBaHHe TpaKkTa Ul pa3roHa U JajJbHEHIIEr0o paBHOMEPHOTO IBKEHUS IapUKa
WIN TEJIEKKH.

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJNBKEHUS Opycka WM JIBHKCHHS IIapuKa II0
HAKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHne YCKOPEHMs Tejaa IPU PABHOYCKOPEHHOM JIBMDKEHUHM I10 HAaKJIOHHOU
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCHUMOCTH IMYTH OT BPEMEHHM NPU PAaBHOYCKOPEHHOM JBIKEHUH 0Oe3
HAYJIbHOW CKOPOCTH.

5. IlpoBepka rumoTtesnl: €Ciau MPU PAaBHOYCKOPEHHOM JIBUKEHUU O€3 HayaldbHOW CKOPOCTH
IIyTH OTHOCSTCS KaK psAJ HEUYETHBIX YUCEN, TO COOTBETCTBYIOLIUE MMPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHHUS OT CUJIbI HOPMAJIbHOTO AABJICHUS.



Onpenenenue ko PuimeHTa TPeHUsT CKOJIbKEHUS.

OmnpeneneHue KECTKOCTH PYKUHBIL.

OnpeneneHue pabOThl  CHJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHH TeJa 110
TOPU30HTAIBHON TTOBEPXHOCTH.

10.Onpenenenre pabOThl CUJIBI YIPYTOCTH TPU TMOABEME Tpy3a C HUCIOJIb30BAHHEM

HCIIOABMIXKHOI'O U ITIOABHXKXHOI'O OJI0KOB.

11. I3yuyeHune 3aKOHA COXPAHEHUS SHEPTHH.

Pasznen 9. Mexannueckue KoJe0aHUA U BOJHBI.
KonebarenpHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHMIA: MEPHOJI, YacTOTa,

aMIUIMTyna. MaremaTudecKuid W TpPYKUHHBIM MasTHUKU. lIpeBpamienue sHeprum mnpu
KoJIe0aTeTbHOM JBM)KEHUU.

3aryxaromiue koneOanus. BeiHykneHHbIe Konebanus. Pezonanc. MexaHuueckue BOJHBI.

CaoiicTBa MexaHMYeCKUX BOJH. [IpomonbHble W momepeyHble BOJHBL. J[JIMHA BOJHBI M
CKOPOCTb €€ pacnpocTpaHeHUsl. MexaHU4eCKHUe BOJIHBI B TBEPJIOM TeJle, CECMUYECKHE BOJIHBI.

ok wnNneE

=

3Byk. ['poMKocTh 3ByKa  BeicoTa ToHA. OTpaskeHue 3Byka. UH(pa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habmronenue kone6aHuii Tes1 noJ1 AEUCTBUEM CUJIIBI TSHKECTH M CHITBI YIIPYTOCTH.
HabGmronenne konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HabmoieHre BbIHYK/IEHHBIX KOJIeOaHUM 1 pe30HaHCca.
Pacnipoctpanenue npoaoiabHbIX U MONEPEUHBIX BOIH (HA MOJIETH).
HabmroneHre 3aBUCHMOCTH BBICOTHI 3BYKa OT 4acTOTHI.
AKyCTUYECKUI PE30HAHC.
JlabopamopHhuie padbomut u onvimeul.
OmnpeneneHue 4acToThl ¥ MEpUO/Ia KOJIEOAHUI MaTEMaTUYECKOr0 MasiTHUKA.
OmnpeneneHue 4acTOThl U MepUoia KoJIeOaHu MPY>KUHHOTO MasiTHUKA.
HccnenoBanne 3aBHCUMOCTH TEpHOAA KOJIEOAHN MOIBEIICHHOTO K HUTHU TPy3a OT JITHHEI
HUTH.
HccnenoBanue 3aBUCUMOCTH TEpHOJa KOJeOaHUN MPYKUHHOTO MAasTHHKA OT MAaccChl

rpysa.
[IpoBepka HE3aBUCHUMOCTH NepHoa KojeOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpysa.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb IEPUO/Ia KOJIEOAHUM MPYKUHHOTO MasiTHUKA OT
MAacchl rpy3a U KECTKOCTU MPYKUHBI.
N3mepenue yckopeHust CBOOOIHOTO HaieHusl.
Paznen 10. DiekTpoMarHuTHOe MoJie ¥ 3J1eKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE ToJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBAa 3JIEKTPOMArHUTHBIX

BojiH. Illkama »1eKTpoMarHUTHBIX BOJIH. VICmonb30BaHHUE SJIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOU CBS3U.

1.
2.

DnekTpoMarHuTHas npupoja cseta. CKopocTh cBeTa. BonHOBBIE CBOICTBA CBETA.
Jemoncmpayuu.

CBOICTBA ANEKTPOMArHUTHBIX BOJIH.

BonHOBBIE CBONICTBA CBETA.
JlabopamopHuvie padomol u onvimol.



1. HM3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOILbIO MOOMIJIBHOTO Tele(oHa.
Pa3znen 11. CBeToBBIC SIBJICHHUS.
JlyueBas Mozenb cBera. Mctounuku ceera. IlpsimonuHeliHOe pacnpoCTpaHEHHUE CBETA.
3atmenusa Connua u JIynsl. Otpaxenue cera. [lmockoe 3epkano. 3akOH OTpaKEHHsSI CBETA.
[Ipenomiienne cBeta. 3akoH npenomieHus ceera. [logHoe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonib30BaHKe MOJHOIO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBO/IAX.
Jlunza. Xonx nyuedt B numnH3e. OnTuueckas cucrema Qoroamnmapara, MUKPOCKONA U
teneckorna. ['a3 kak ontuueckasi cucrema. bin3opyKkocTh U 1abHO30PKOCTb.
Pasznoxxenne Oenoro csera B crekrp. OmnbiTel HbtoToHa. CroXeHHE CHIEKTpajbHBIX
uBeToB. /{ucnepcus cBera.
Jemoncmpayuu.
[IpsamonMHENHOE PAaCIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuenue n300pakeHnit B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
Ontudeckuii CBETOBOI.
Xox myueit B coOuparonieit TmH3e.
Xox JIy4el B pacCEeMBAOLIEH JIMH3E.

O N U AEWDNPR

[Tomyuenue n300paxeHuii ¢ MTOMOIBIO JIMH3.

[Tpunumn nefictBus oToamnmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogens riasa.

11. Pa3nosxeHue 0eoro cBeTa B CIIEKTP.

12.Tlony4yenue 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHhuie padbomut u onvimeul.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPa)KEHUSI CBETOBOTO JIy4ya OT yIJla NaJeHHUs.

N

N3ydenne xapakTepUCTUK U300paKeHUS MPEAMETA B IIJIOCKOM 3€pKaie.

HccnenoBanne 3aBUCMMOCTH yIvia NPEJIOMIICHMS] CBETOBOIO JIyda OT yIUIa ITQJEHUs Ha
TPaHULIE «BO3TYyX—CTEKIIO».

[Tonydyenne n300pa>keHui ¢ MOMOIIbIO COOMPAIOIIEeH TUH3HI.

OmnpeneneHue GOKYCHOTO PACCTOSHUS U ONITUYECKOMN CHIIBI COOMPAFOIIIEH JTHH3BI.

OnbITHI IO Pa3I0KEHUIO OEJIOr0 CBETa B CHEKTP.

N o u e

OnbITl 1O BOCHPUATHIO IIBETa MPEIMETOB NpU HUX HAOMIOACHUHM Yepe3 IIBETOBBIC
(GUIBTPEIL.

Pasznen 12. KBanToBbI€ IBJIEHMS.

OmnbiThl Pezepdopaa u nmianerapHas Mozenb aroma. Monens aroma bopa. Ucnyckanue u
IIOTJIONICHUE CcBeTa aToMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO spa.
HyxnoHnHas monens aromHoro sapa. M3ortombl. PagmoaktuBHble npeBpaimeHus. I[lepuon
1oJIypacraja aTOMHBIX JEp.

SAnepHble peakuu. 3aKOHBI COXpPAaHEHHUs 3apsIOBOIO U MacCOBOIO UHCEN. DHEprus
CBA3M aTOMHBIX s1iep. CBsA3b Macchl U 3HEpruu. Peakuuu cunTesa u aenenus saep. Mcrounuku
sHepruu CosHLa U 3BE31.



Snepnas sHepreruka. J[elcTBUs paAMOAKTUBHBIX U3yUYEHUH Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

CreKTpbl U31y4YeHUS U MOIJIOICHHUS.

CrHeKTpbl pa3InyHbIX Ta30B.

CnexTp Boaopoaa.

Habmronenue tpekos B kamepe BuiibcoHa.

Pabota cuérunka HOHU3UPYIOUIUX U3JTyYEHUH.

ok wnNE

Perucrpanus usnyyeHus NpupoaHbIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopnusie padbomul u onvimol.
1. HaGmoneHue CIUIOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUEHHUS.
2. HccnenoBaHne TpPEKOB: HM3MEPEHME OSHEPIMM 4YacTHIBl IO TOPMO3HOMY IyTH (110
dororpadusm).
3. U3mepenue pannoakTuBHOrO (hoHa.

IHoBTOPHUTENbHO-0000 1AM MOTYJIb.

[ToBTOpUTENbHO-0000MAIOIINI  MOAYJb MpPEIHA3HAYEH [JIl CHCTeMaTU3alluu U
000011IeHNsT TPEIMETHOTO COJEpPXKAHUST M ONbITa JAESITENbHOCTH, NPUOOPETEHHOTO MpHU
U3yYEHUHU BCEro Kypca (M3MKH, a TakKe Ul MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY
9K3aMeHy 1Mo (pu3HKe 17151 00yJaromuXCsi, BRIOPABIINX 3TOT yUEOHBIN MPEIMET.

[Ipy wu3ydeHMH MAAHHOTO MOJYJIA peaJu3yloTCs M CUCTEMAaTH3UPYIOTCS BUJbI
NeSTeIbHOCTH, HAa OCHOBE KOTOpPBbIX oOOecrneuuBaeTcs JOCTIKEHHUE MPEIMETHBIX U
MeTanpeIMETHbIX IJIaHUPYEMBIX pE3yNIbTaToOB oOyueHusl, dopmupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB MCCIEJOBAHUS SIBICHUMN
NPUPOABl U TEXHUKH, OBJIAJCHHUE YMEHUSMU OOBICHATh (DU3MUECKHE SIBICHUS, MPUMEHSSI
MOJIy4YE€HHbIE 3HAHUS, PEeIIaTh 337]a41, B TOM YMCJIE KAUECTBEHHbIE U 3KCIIEPUMEHTAJIbHBIE.

[IpuHIIMNIHAIBHO JEATEIbHOCTHBIA XapakTep [aHHOTO pas3jiesia peaiu3yercs 3a CYET
TOT'0, YTO O0YYaroIIKecs BBIMOJIHAIOT 33JJaHHsl, B KOTOPBIX UM IpeIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHHMM paclo3HaBaThb W HAyYHO OOBSACHATH (U3UYECKUE
SBJICHUS B OKPY>KAIOLIEH IPUPOJIE U TOBCEHEBHON KU3HM;

WCIOJIb30BaTh HAYyYHbIE METO/IbI HCCIEAOBaHMs (PU3UUECKUX SBIICHUHN, B TOM YUCIE IS
IPOBEPKH FMIIOTE3 U MOIYYEHUS] TEOPETHUECKHUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE€ OCHOBbI HamOoJie€ BAXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTH,
HalpuMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3IUYHBIX MCTOYHHMKOB HEPrUUM Ha OCHOBE
3aKOHA MPEBPAILEHUS U COXPAHEHMSI BCEX U3BECTHBIX BU/IOB SHEPTUU.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

N3yyenne ¢(u3MKM HAa YpPOBHE OCHOBHOrO oOLIEro oO0pa3oBaHMsI HAIMpPaBJICHO Ha
JOCTH>KEHUE JINYHOCTHBIX, METANPEAMETHBIX U ITPEIMETHBIX 00pa30BaTEIbHbIX PE3yJIbTATOB.
B pesynbrare wusydeHuss (GU3NKH Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUS Y
obyuarotierocst 0y1yT chopMUpPOBaHbBI CIAEAYIONIUE JIMUHOCTHBIE PE3yJIbTaThl B YACTH:
e 1) NaTPHOTHYECKOr0 BOCIIMTAHUS:
e — TIIPOSBJICHUE HMHTEpPeca K HCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHUCKOMN
bu3nvecKkoit HaAyKu;



® — [IEHHOCTHOE OTHOIICHHUE K JOCTHKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa’aaHCKOro M 1yX0BHO-HPABCTBEHHOI'0 BOCIINTAHNS:

® — TOTOBHOCTh K AaKTUBHOMY YYacTHUIO B OOCYXJEHHU OOIIECTBEHHO3HAYNMBIXH
TUYECKUX MPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUHN (PU3HUKY;

® — OCO3HAaHME BaXKHOCTU MOPAJIbHO-ITUYECKUX IIPUHLUIIOB B JEATEIBHOCTH YUEHOIO;

e 3)3CTeTHYECKOI0 BOCITUTAHMSI:

® — BOCIHPHUATHE OCTETHMYECKUX KadyecTB (PU3MUECKON Hayku: €€ TrapMOHHYHOIO
IIOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TaKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOIO NMO3HAHMSA:

® — OCO3HaHWE LEHHOCTH (PU3NYECKON HAyKM KaK MOILHOTO HMHCTPYMEHTa IO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAKHENIIEN COCTABIISAIOIIEH KYJIBTYPBI;

e — pa3BUTHE Hay4yHOW JIOOO3HATENBHOCTH, MHTEpeEca K  HUCCIEI0BATEIbCKOU
JEATEIbHOCTH;

e 5) popmupoBaHus KyJIbTYPbI 310POBbSI M IMOIHOHAJIBHOIO 0J1arONOJIYYHs:

® — O0CO3HaHHWE IIEHHOCTH 0€301acHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BAXXHOCTH IIpaBWJI O€30MaCHOrO IMOBEJEHUS Ha TpaHCIOpTe, Ha Joporax, C
NIEKTPUYECKUM U TEIUIOBBIM O0OPYAOBAHUEM B JOMAIIIHUX YCIOBUSIX;

e — chopMUPOBAHHOCTH HaBBIKA pe(IEKCUH, MPU3HAHWE CBOETrO MpaBa Ha OUIMOKY H
TaKoro K€ IpaBa y Apyroro 4ejIoBeKa;

e 6) TPyAOBOIO BOCIIUTAHUS:

® — QaKTUBHOE Y4YacTU€ B pEIICHWU MPAKTUUYECKHX 33ahady (B paMKax CEeMbH,
o0pa3oBaTeIbHOM  OpraHM3allMM, TIopoja, Kpas) TEXHOJIOIMYECKOM U  colManbHON
HaMpaBJICHHOCTH, TPEOYIOIINX B TOM YHCIe U (PU3NYECKUX 3HAHUM;

® — MHTEpPEC K NPAKTUYECKOMY H3yUYEHHIO Mpodeccuil, CBSI3aHHBIX C (PU3UKOMH;

e 7)3KOJOTrHYeCKOro BOCIIMTAHMSA:

® — OpHEHTalUs Ha NMpUMEHEHHE (PU3MYECKUX 3HAHUU Ui pelleHus 3afad B objacTu
OKpPY’Karolel cpelipl, IUNITAHUPOBAHUS MOCTYIIKOB M OLEHKH UX BO3MOJKHBIX IOCJIEACTBUHN IS
OKPYXKaOLIEN CPEBI;

® — OCO3HAHHUE TT00ANBHOTO XapaKTepa SKOJIOTMYECKUX MPOOIJIeM U IMyTeH UX PeIIeHus;

e 8) ajanTanuM K U3MEHAIIIUMCS YCJIOBHAM COHAJIBHON U NPUPOIHOI Cpeabl:

e — 1oTpeOHOCTh BO B3aUMOJCHCTBMM NPHU BBHIIOJHEHUU HCCIECIOBAHUNA M TPOCKTOB
(u3nyecKoil HapaBIEHHOCTH, OTKPBITOCTh OMNbBITY U 3HAHUSIM JPYIHX;

® — MOBBIIIEHNE YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTHUECKYIO JeATeIbHOCTb;

e — MoTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHWH, B TOM YHCJIE (OPMYTUPOBATh UIEH,
MOHSTHSA, TUTIOTE3bI O PU3NUECKUX 00BEKTAX U SBJICHUSIX;

e — OCO3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B 00JaCTH (DU3UKH;

® — [UIAHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHNU HOBBIX (PM3MUECKUX 3HAHU;

® — CTpeMJICHHE aHAJU3UPOBATh M BBISABIATHL B3aUMOCBS3U MPHUPOJIBI, OOIIECTBA U

HKOHOMUKH, B TOM YHUCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHMIA;
® —OLICHKA CBOMX JCWCTBUM C YYETOM BIIMSHUS HA OKPYKAIOUIYI) CpExy, BO3MOYKHBIX
r7100aIbHBIX MOCIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATDBI



B pesynbrare ocBoeHHMS mporpaMMbl 1O (H3WKE HAa ypOBHE OCHOBHOTO OOIIEro
obpazoBanuss y oOydyaromerocss OyayT chOpMHUPOBaHBI MeTalpeIMeTHbIe Pe3yJbTaThbl,
BKJIIOYAIOIIAE TI03HABATENILHBIC YHHUBEpPCaJbHbIC Y4YEOHBIE IEHCTBUS, KOMMYHUKATHBHBIE
YHUBEPCATbHBIC YUCOHBIE ICUCTBHSI, PETYJSITHBHBIC YHUBEPCAbHBIC YICOHBIC ICHCTBHS.
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBbIE YUeOHbIe 1eliCTBUSA
ba3oBble JJornyeckue AeficTBUSA:

®  BBIABJIATH M XapaKTEPHU30BATh CYIICCTBEHHBIC TPU3HAKH OOBEKTOB (SIBIICHU);

® YCTaHaBIIMBATh CYIICCTBCHHBIN MPHU3HAK KIacCU(PUKAIIMN, OCHOBAHUS ISl 0000IIeHNs
1 CpPaBHCHHS;

®  BBIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBaeMbIX (akTax, JaHHBIX H
HaOIIOJICHUAX, OTHOCSIINXCSA K (PU3UYECKUM SBICHHUSIM;

®  BBISBJISTH NPUYUHHO-CIEACTBEHHBIC CBSI3UM TPH HM3YYEHUU (DU3NYCCKHUX SIBICHHU H
MPOIIECCOB, JIeJIaTh  BBIBOJABI C  HCIIOJIB30BAaHUEM  JCHAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJTFOUEHHUH, BBIABUTATh THIIOTE3bI O B3aUMOCBS3AX (DU3NUCCKUX BEIIUYNH;

®  CaMOCTOSITENBHO BHIOMPATH CIOCOO perieHus yueOHoM pu3nyecKoi 3a1auu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelIeHHs, BEIOOp HanOoJiee MOAXOIAIIETO C YYETOM CaMOCTOSITEIBHO
BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble ncciieoBaTe/IbCKHe JelicTBUS

® JHCIIOJIb30BaTh BOIIPOCKHI KaK UCCJICI0BATEIBLCKAN HHCTPYMEHT TIO3HAHUS;

® TIPOBOAWTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IIIAHY OIBIT, HECIOXKHBIN (DU3HUCCKHIA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHNE (DU3UUECKOTO SIBIICHUS,

® OIICHWBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh WH(MOPMAIHIO, TMOITYYECHHYIO B XOJC
HCCIIEA0OBaHUS WU IKCIICPUMCHTA,

® CaMOCTOSITENBHO (DOPMYITUPOBATH OOOOIICHHS ¥ BBIBOJIBI TIO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIFOJIEHHS, ONBITA, UCCIICOBAHNS;

® IIPOTHO3MPOBATh BO3MOXKHOE JaNbHEHINee pa3BUTHE (DU3UUSCKHUX IMPOIECCOB, a TaAKKE
BBIJIBUTATh MIPEATION0KEHUS 00 NX Pa3BUTHHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® TPUMEHSITH PA3IUYHBIE METOJbl, MHCTPYMEHTBHl M 3alpOChl IPH TOWCKE W OTOOpE
nH(pOpMaIMK WK JAHHBIX ¢ YIETOM MPEII0KEHHON yueOHOM (pu3nueckoii 3a1a4u;

®  aHAIM3WPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETUPOBATH HMH(DOPMALIMIO PA3IHUHBIX
BUJIOB U (pOpM TIpeCTaBICHUS;

® CaMOCTOSITEJILHO BBIOMpaTh ONTHMAJbHYIO (OpMy TMpeACTaBiIeHUS HHGOPMAIUU H
WJUTIOCTPUPOBATH pelIacMble 33J1a4l HECIOKHBIMU CXEMaMH, JTUarpaMMaMH, WHOH Tpadukon
1 UX KOMOMHAILIUSIMU.

KoMMmyHUKATHBHBIE YHHBepPCAJIbHbIE Y4eOHbIE NeiCTBHUS:

e B Xo0/¢ OOCYXIEHHs Y4eOHOro MaTepuasna, pPe3yJbTaTOB JIabOpaTOpHBIX paboOT H
MPOEKTOB 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOl TeMbl M BBICKa3bIBaTh HJICH,
HAIlEJICHHBIE Ha PEIICHHE 3a/1a4U U MMOJIepKaHue 0IaroXenaTeTbHOCTH OOIICHUS;

® COMOCTAaBJIATH CBOM CYXKICHHS C CYXKICHUSMH JIPYTUX YYAaCTHUKOB JHAJIOTa,
00Hapy>KMBATh Pa3INUUe U CXOICTBO MO3UIIUN;

®  BBIpAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



e MyOJUYHO TPEACTABIATH  PE3YJbTAThl  BBIMOJIHCHHOTO  (PM3UYECKOrO  OIBITA
(9KCIIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

® [IOHUMATh U UCIOJIH30BATh IPEUMYIIECTBA KOMaHTHOW U MHIUBUAYAIBHON paObOThI IpH
pelIeHNH KOHKPETHON (PU3NUIECKOM MPOOIEMBI;

¢ PUHMMATHh 1M COBMECTHOM JCATCIBHOCTH, OpPraHW30BBIBATh JCUCTBHS IO €€
JOCTHIKEHUIO: PACIIPECIIATh POJIH, 00CYKAATh MPOLECCHI M PE3YIbTaThl COBMECTHON pabOTHl,
0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;

®  BBINOJHATH CBOK YacTh pPa0OThI, JIOCTUTAs Ka4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPAHHUPYS CBOM JCHCTBHS C IPYTUMH YJI€HAMU KOMAaH/IbL;

e OIICHMBAaTh KAYECTBO CBOEIO BKJIaJia B OOIIMI MPOIYKT IO KPUTEPHUAM, CAMOCTOSATEIBHO
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUS.

PeryasitTuBHBIC YHHBeEpPCAJIbHbIE Y4eOHbIE AeHCTBHUS

Camoopranusanus:

®  BBIABIATH MPOOJIEMBI B )KH3HEHHBIX M YUCOHBIX CHUTYAIUSIX, TPEOYIOUNX ISl pEIICHUS
bu3nvyecKux 3HaAHWI;

® OpHEHTUPOBATHCS B PA3NUYHBIX IMOAXONAX TNPHUHATHS PEHICHUH (MHIWBUIYaIbHOE,
NPUHATUE PELICHUs B TPYIIE, IPUHATHE PELICHUM IPyMIoN);

®  CaMOCTOSITENIbHO COCTAaBJISATH AJNTOPUTM pelIeHUs (U3NYECKOW 3aJaydl WIM IJIaHa
UCCIIeIOBaHUSI C YYETOM HMEIOLIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IMpejlaracMble BApUaHThl PELICHHIA;

e nenath BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, YMOLIHOHATbHBIN HHTEJJIEKT:

® 1aBaTh aJICKBATHYIO OLIEHKY CUTYyallly U MpeAJiarath MiaH e€ N3MCHEHUS;

® OOBACHATH MPUUUHBI JOCTHIKCHUS (HETOCTIDKEHUS) PE3yIbTaTOB IEATEIBHOCTH, JaBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHBBI B ACSATEIHHOCTH (B TOM YHCIIE€ B XOJ BBIMOJHEHUS (PU3NIECKOTO
UCCIICZIOBAHUSI WM TPOEKTA) HA OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIMXCS CUTYallui,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIIUX TPYIHOCTEH;

® OIICHMBATHh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBHSIM;

® CcTaBUTh ce0s HA MECTO JPYroro 4eloBeKa B XOJ€ CIopa WU JAUCKYCCHH Ha HayYHYIO
TEeMyY, TOHUMaTh MOTHBBI, HAMEPEHHSI U JIOTHKY APYTOro;

® TMpu3HaBaTh CBOE MpaBO Ha OMMOKY NpHU pemIeHWH (U3NYECKUX 3aJad WId B
YTBEPXKICHUAX HA HAYYHBIC TEMbI U TAKOE e MPaBo JPyroro.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHust B 7 KJjacce NpeiMeTHbIE pe3yJbTaThl HAa 0A30BOM YpPOBHE JIOJIKHBI
OoTpaxaTb COPMUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUI:

® CMOJIb30BaTh TOHATHS: (QHU3MYECKHE ¥ XUMHUYECKHE SBJICHHUS, HAONIOICHUE,
IKCIEPUMEHT, MOJeNb, THIOTE3a, CAMHUIBI (PU3MUECKUX BEIMYMH, aToOM, MOJIEKYIIa,
arperaTHble COCTOSIHHMS BellecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBUKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, PSIMOJIMHENHOE), TpaeKToOpHUs,



paBHOJEWCTBYIOIIAs  cuja, JAedopMauus  (ynopyras, IUIacTUYEecKas), HEBECOMOCTb,
COO0IIAIIHECS COCY/IBI;

e paznmuuath sABICHUS (IudPy3us, TEIIOBOE IBUKEHUE YACTHUIl BEUIECTBA, PABHOMEPHOE
JIBJKEHNE, HEPAaBHOMEPHOE JBUKEHUE, UHEPIIUS, B3AUMOICHCTBUE TEJI, PABHOBECHE TBEPJIBIX
TEJ C 3aKPEIUIEHHON OChIO BpalleHUs, Nepeaaya JaBjIeHUs] TBEPAbIMU TeIAMHU, )KUIKOCTIMU U
razaMu, aTMoc(epHoe JaBlieHuE, IJIABaHUE TeJl, MPEBPALLECHUS MEXaHUYECKOW AHEPruu) 10
ONMCAHUIO WX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JTaHHOE
busnueckoe sSBICHUE;

®  DACIO3HABATh MPOSIBICHUE M3YyUYEHHBIX (PM3MUECKHUX SBICHUN B OKPYXKAIOIIEM MUDE, B
TOM 4Hclie PU3NYEeCcKue SBICHUS B MIPUPOJIE: IPUMEPHI ABMXKEHUSI C PA3IMUYHBIMU CKOPOCTSIMU
B JKMBOW M HEXUBOU IPUPOJE, NEUCTBUE CUIBl TPEHHsS B INPUPOLE U TEXHUKE, BIUSHHE
aTMoc(epHOro aBieHusl Ha KUBOIM OpraHusM, IUIaBaHUe pbIO, phluard B Teje YesloBeKa, IpU
TOM MEPEBOJUTH MPAKTUYECKYIO 3ajadyy B yueOHYIO0, BBIJCNSTH CYIIECTBEHHBIE CBOICTBA
(mpu3Haky) PU3NIECKUX SIBICHUMH;

® ONUCHIBATh U3yUYEHHBIC CBOWCTBA TeNl U (PU3UUECKHUE SBICHUS, UCIOIB3Ys (PU3NIECKHE
BeJIMYUHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTH,
CUJIa YIIPYTOCTH, CHJIa TSKECTH, BEC TeJla, CUJIa TPEHUs, JaBjieHue (TBEPAOro Telna, KUAKOCTH,
rasza), BBITAJIKMBAIOLIAs CHJIA, MEXaHWYecKasi paboTa, MOIIHOCTb, MJI€UY0 CUJIbI, MOMEHT CHUJIbI,
KOA((HUIIUEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKAsl U MOTSHIMAIbHAS SHEPTHUs),
Py ONHCAHUU TPABUIBHO TPAKTOBATh (DU3MYECKUUA CMBICT MCIOJBb3yEeMBIX BEIUYUH, HX
0003HaYeHUS U €AMHUIIBI (PUZNYECKUX BEITUUYNH, HAXOAUTHh (DOPMYJIBI, CBSA3BIBAIOIINE TAHHYIO
bu3MUECKyI0 BEIMYUHY C IPYTUMU BETMUYUHAMU, CTPOUTH IpaUKU N3YUEHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIWYNH;

®  XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS U MPOLIECCHI, UCIOIb3Ys PaBHUIIa
CIOXeHUsI cull (BIOJIb OAHOWM mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3axkoH Apxumena,
NpaBWJIO paBHOBeCHs pbluara (OJI0Ka), «30J0TOE MPABUIIO» MEXAHUKH, 3aKOH COXpaHEHUSs
MEXaHHYECKOW SHEPTUH, MPU STOM JIaBaTh CIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh
€ro MaTeMaTU4ECKOE BBIPAKECHHUE;

e OOBACHATH (PU3MYECKUE SIBJICHUS, IPOLIECCHI M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MNPUUYUHHO--
CJICICTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKHMX IIIaroB ¢ omopoi Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NUECKUX SBJICHUMN, (PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e Dpemarh pacyéTHble 3a7aud B 1—2 JeHCTBUSA, HUCHONB3Yys 3aKOHBI U (DOPMYJIBL,
CBA3bIBatONIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUSA 3aJauyM 3alHChIBATh
KpaTKOe YCJIOBHE, MOJACTaBIATh (U3HUECKHE BETUYMHBI B (OPMYJbl U MPOBOJUTH PACUETHI,
HaXOJWUTh CIPaBOYHBIC JaHHBIC, HEOOXOAUMBIC ISl pEIIeHUS 3a/1ady, OLIEHUBATh
PEATMCTUYHOCTD MOTYYSHHOU (PU3UUECKOM BEIMUUHBI;

® pacrno3HaBaThb MPOOJIEMbI, KOTOpPbIE MOXHO pPEHIMTh MpPU MOMOIIM (PU3UUECKUX
METOJIOB, B ONHMCAHUM HCCIIEOBAHUS BBIACIATH MPOBEPSEMOE MPEAIOJIOKEHHE (TUIIOTESY),
pa3anyarth U MHTEPHPETUPOBATH MOJYUYEHHBIN pe3ysbTaT, HAXOAUTh OLIMOKH B XOJI€ ONBITA,
JieJaTh BBIBOABI 10 €r0 pe3ysibTaTaM;

® TIPOBOAWTH OMBITHI MO HAOIIOACHHUIO (PU3NYECKUX SIBICHUN WM (PU3NUYECKUX CBOWCTB
Ten:  (GOopMynuUpOBaTH  MPOBEPSEMBbIE  NPEIINOJIOKEHHs, coOupaTh  YCTaHOBKY U3
NPEUI0KEHHOTO 000PyYA0BaHuSs, 3aICHIBATh XOI OIBITa U (JOPMYIHPOBATH BHIBOJIBI,



®  BBINOJHATH MPSMbBIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Tella, 00bEMa, CUIIBI U
TEMIEepaTypbl C HCIOJB30BAHUEM AaHAJOTOBBIX W IM(PPOBBIX NPUOOPOB, 3aNMUCHIBATh
MOKa3aHus MPUOOPOB € YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPEHHUI;

® TMPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (PU3NUECKOM BEIUYMHBI OT APYTOU C
MCII0JIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABMXKYLIETOCS TENA OT
BPEMEHHU JBW)KCHMSI TeJla, CHJIbI TPEHHUs CKOJBbXEHHMs OT Beca Tela, KauecTBa 00pabOTKH
MTOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IJIOIIAA CONPUKOCHOBEHUS TEN, CUIIbI
YOPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOrpyKEHHON YacTh
Tela M OT IUIOTHOCTU UAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT INIyOWHBbI, Ha
KOTOPYIO TIOTPYXKEHO TeJO, YCIOBUH MJIaBaHUS TEJ, YCIOBUW PaBHOBECHs pbluara M OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHHM yYEOHOTO MCCIEIOBAHMSA, COOMPATh YCTAHOBKY U BBINOJIHATH
U3MEpEeHUus, cleAysd NpeajoKEeHHOMY IUIaHy, (UKCHPOBAaTh pPe3yJbTaThl MOJIYYEHHOU
3aBUCHUMOCTH (DU3UYECKUX BEJIMYMH B BHUJE MPEUIOKEHHBIX TaOMUI[ U TpaduKoB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

® TMPOBOJAUTH KOCBEHHBIC W3MEpPEHHs (U3MUYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
XKUAKOCTH U TBEPAOTrO TEJa, CUJIA TPEHUS CKOJIBKEHUS, aBJIEHUE BO31yXa, BBITAJIKUBAIOLIAsA
CHJIa, IEHCTBYIOMIAsI HAa MOTPYKEHHOE B JKUIAKOCTH TENO, KOA(PPHUIIMEHT MOJIE3HOTO IEHCTBHS
MPOCTHIX MEXaHU3MOB), CIeAys MPEeAJIOKEHHOW WHCTPYKIHMH: MPU BHIIOJHEHUU U3MEpPEHUM
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAYCHHE UCKOMOM BEJIMYHHBI;

e coOmogaTh TNpaBUia TEXHUKM O€30macHOCTH Tpu padbore ¢ 1abopaTOpHBIM
o0opy0BaHMEM;

® yKa3blBaTh MPHUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIWHAMOMETp, COOOMIAIOIIMECS COCYHbl, OapoMeTp, pbluar, MOJABMKHBIA U
HETOBM)KHBIIN OJI0K, HAKJIOHHAS IJI0OCKOCTh;

®  XapaKTepU30BaTb NPUHIUIBI JEHCTBUS HW3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOPOI Ha UX ONMHUCAHUS (B TOM YHUCIIE: MOJIUIMITHUKY, YCTPOMUCTBO BOJOMPOBO/IA,
TUPABINYECKUI IIPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETP), UCHOJB3Ys
3HaHUS O CBOMCTBaxX (U3MUECKUX SBJICHUA U HEoOXoIuWMble (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

® T[PUBOJIUTH MpUMEPHl (HAXOAUTh HH(POPMALMIO O NpPUMEpax) MPAKTUIECKOrO
UCIOJIb30BaHMSI (PU3NUYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIsl oOecriedeHus: 6e30MacHOCTH
npu oOpalieHuu ¢ npubopaMu M TEXHUYECKHMMH YCTPOMCTBAMH, COXpPAaHEHHS 3JI0POBBS H
cOOJII0IEHUS] HOPM IKOJIOTMUECKOI0 MTOBEACHMSI B OKpYKarollel cpeae;

® OCYHUIECTBJIATh OTOOp MCTOYHMKOB HH(poOpmanuu B VIHTepHETE B COOTBETCTBUHU C
3alaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMECIOLIMXCS 3HAHUUM M IYTEM CpaBHEHUs
Pa3IMYHbIX MCTOYHUKOB BBIJACNIATh MHPOPMALIMIO, KOTOpas SBISETCS MPOTHUBOPEYMBOW HIIU
MOJKET OBITh HEZJOCTOBEPHOM;

®  CIIOJIb30BaTh MPH BBINOJIHEHUU Y4YEOHBIX 33aJaHUM HayYHO-NOMYJISIPHYIO JIUTEPaTypy
¢bu3nueckoro cojJepkaHus, CIpPaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer, BiajeTh
npuéMaMi KOHCIIEKTHUPOBAHUSI TEKCTa, mpeoOpazoBaHus WHGOpPMAIMM W3 OAHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

e Co3/JaBaThb COOCTBEHHbIE KpaTKHWE MUCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3
UCTOYHHMKOB MH(OPMAITUN (PU3UIECKOTO COJCPIKAHM, B TOM YUCIIE IMyOIMYHO JeNaTh KpaTKue
COOOIIEHUSI O pe3yJibTaTaX NPOEKTOB WM Y4YEOHBIX HCCIIEOBaHUI, MPU 3TOM TIPaMOTHO



HCII0JIb30BaTh M3yYCHHBIN MOHATHHHBIN anmapar Kypca (GU3UKH, COMPOBOXKIATh BHICTYIUICHUE
MpE3CHTALUEN;

® TIpU BBHINIOJHEHUU Y4EOHBIX MPOEKTOB M WCCIEIOBAHUN pachpenessTh 00sS3aHHOCTH B
rpynmne B COOTBETCTBHHM C IOCTABJICHHBIMHU 3aflauaMy, CIEIUTh 32 BBIMOJIHEHHEM ILJlaHa
JEUCTBUH, aJIeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTh TPYMIIbI, BRICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHCHHUE OKPYIKAIOIIUX.

K xoniy oOyueHuss B 8 KJjacce mpeaMeTHblEe pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpaxaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIINXCS YMEHUI:

® WCIOJB30BaTh MOHSATHS: Macca M pa3Mepbl MOJICKYJ, TETUIOBOE IBUKCHHE aTOMOB U
MOJIEKYJ, arperatHble COCTOSHUSI BEIECTBA, KPUCTAIMYECKHE U amMop(dHble Teia,
HACBIIIEHHBI W HEHACHIIICHHBIN Tap, BJIAKHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSISA
DHEPrusl, TCIIOBOW JBUTATEIb, dJICMEHTAPHBIN JJCKTPUUCCKHUI 3apsl, dJICKTPUICCKOE TOJIE,
MIPOBOJHUKYU U AUDJIEKTPUKHU, TTOCTOSHHBIN 3JEKTPUUECKHUIM TOK, MArHUTHOE TIOJIE;

® pa3nuuaTh SBIEHUS (TEIUIOBOE pACIIMPEHHE M CKaThe, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHUE, KalWUIAPHBIC SBJICHUS, HCHApeHHEe, KOHACHCAIMS, IUIaBJICHHE,
KpucTayuu3anus (OTBep/ieBaHue), KUTICHUE, Terionepeaayda (TermIonpoBOHOCTh, KOHBEKIIUS,
U3ITyYCHUE), DJICKTPU3AIUs TEJ, B3aMMOJICHCTBUE 3apsOB, JACHCTBHUS JIEKTPUICCKOTO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MarHUTOB, JIEUCTBUE MarHUTHOTO MOJISl HA IPOBOAHUK
C TOKOM, JICKTPOMAarHUTHAas MHAYKIIHS) TI0 OMUCAHUIO X XapPAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHNX JAaHHOE (PU3HUECKOE SBIICHUE;

®  DACIIO3HABATh MPOSBICHUE M3YUYEHHBIX (PM3MUCCKUX SBICHUN B OKPYXKAIOMIEM MUPE, B
TOM 4uciie (PU3MYECKHe SBICHUS B TPHUPOJIC: MOBEPXHOCTHOE HATSDKCHHE W KANWJUISIPHBIC
SIBIICHUS B TIPUPOJIC, KPUCTALIBI B Tpupoje, mi3nydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, OOpa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKHE SBIICHUS B
atMoc(epe, MEKTPUIECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMJId, Jpeiid) MOII0COB,
pOJIb  MArHWUTHOTO TIOJIA JUISl OJKU3HM Ha 3emiie, TMOJSIPHOE CHSHHE, TIPH ITOM
MEPEBOIUTHIIPAKTUYECKYI03a/1auy B yUeOHYI0, BBIIETSATh CYIIECTBEHHBIE CBOWCTBA (IPU3HAKU)
bu3nYecKuX SBICHUN;

® ONHCHIBATh W3YUYCHHBIC CBOMCTBA TN U (DU3UYECKUE SIBJICHHS, UCIIONB3Ys (GU3HUECKUC
BEJIMYMHBI  (TEMIEpaTypa, BHYTPEHHSS DJHEPrus, KOJMYECTBO TEIJIOTHI, yJAelbHas
TEIUIOEMKOCTh ~ BEINECTBA,  yjACNbHAs  TEIUIOTa  IUIABJICHHWS,  yJAeldbHAs  TEIuioTa
napooOpa3oBaHus, yJeJIbHAs TEIUIOTA CrOPaHUs TOIUIMBA, KOA(P(GUIMEHT MOJIE3HOrO ACHCTBUS
TEIJIOBOM MAIIIMHBI, OTHOCUTENbHAS BIIAXXHOCTh BO3yXa, dJEKTPUYECKHUI 3apsll, cujia TOKa,
IEKTPUYECKOE HAMPSHKECHUE, COMPOTHUBJICHWE IPOBOJHUKA, YJEIHHOE COIMPOTHBIICHUC
BEIIECTBA, pa00OTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUU MPABUIBHO TPAKTOBATh
(bu3MYECKUil CMBICI UCTIONIB3YyEMbIX BEJIMUUH, 0003HAYCHHSI M €IUHUIBI PU3NYECKUX BEJIMYUH,
HAXOJUTh ()OPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (PH3UYECKYIO BETMYHUHY C APYTHMH BEITMUYNHAMU,
CTPOUTH TpadUKHU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYUH;

® XapaKTepu30BaTh CBOMCTBa TeJ, (U3NYECKHUE SIBJICHUS U TMPOLECCHl, HUCHOIB3Ys
OCHOBHBIC TTOJIOKCHHUS MOJICKYJIIPHO-KUHETHYECCKOW TCOPUH CTPOCHUS BEIICCTBA, TPHUHIIUIT
CYMEepIIO3UIIMH T0JeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsja, 3akoH Oma s
ydactka 1enu, 3akoH Jlxoyms—JIeHra, 3aKOH COXpaHEHUs JHEPruu, NpPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA M 3aIMCHIBATH €0 MAaTEMAaTHIECKOE BHIPAKCHHUE;



® O0BACHATH (PU3UYECKHE TPOIECCHl M CBOIMCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTYallUH MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh NPUUNHHOCIEICTBEHHbIE CBA3H,
CTpPOUTh OOBsICHEHHE M3 |—2 JOrMYEecKHX IMIAaroB ¢ OMopoll Ha 1—2 HM3yYEeHHBIX CBOMCTBA
(du3nyecKux sBICHUHN, PU3NUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarb pacy€THble 3adauud B 2-3 JeMcTBUA, MCMONB3Ys 3aKOHBI U (OPMYJIBL,
CBA3bIBatONIME (PU3MUYECKHE BEIUYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3aJauyM 3alHChIBATh
KpaTKO€ yCJIOBHE, BBISBIISITh HEAOCTATOK JaHHBIX JUIS PEIEHUs 3a7aud, BIOMpPATh 3aKOHBI U
dbopmymbl, HEOOXOMUMBIE Ml €€ peIIeHHUs, MPOBOAUTH PACUETHl U CPABHUBATH IMOyYEHHOE
3HayeHue PU3NYECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;

® pacrno3HaBaThb MPOOJIEMbI, KOTOpPbIE MOXHO pEHIMTh MpPU MOMOIIM (PUIUUECKUX
METOJIOB, HUCIOJIb3Yysl ONUCAaHUE MCCIIEJOBaHUS, BBIIEIATh NPOBEPSEMOE MPEAINOJI0KEHHE,
OLICHMBATh NPABUIILHOCTH IOPSIIKA POBEICHUS UCCIEIOBAHMS, 1E€1aTh BBIBOBL;

® [POBOJUTH OMNBITHI 1O HAOMIOACHHUIO (DU3MUYECKUX SIBICHUN WU (PU3MUECKUX CBOMCTB
Ten (KanwUIspHbIE SBJICHUSA, 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTyphl,
CKOPOCTH IIpOILlECCa OCTBIBAHWS M HArpeBaHMs NPHU MU3IYyYEHUM OT LBETa H3JIydarolen
(morJomiaronie) NOBEPXHOCTH, CKOPOCTh HCHAPEHMs] BOJBI OT TEMIEPATYPbI >KUJIKOCTH M
wiouaau e€ MOBEPXHOCTH, JIEKTPU3ALMS TeJl U B3aUMOJEUCTBHUE 3JEKTPUUYECKUX 3apsi/iOB,
B3aMMO/JICHCTBUE IIOCTOSIHHBIX MAarHUTOB, BU3yaJM3alUsl MArHUTHBIX II0JIEM IOCTOSHHBIX
MarHuToB, JE€UCTBHSI MarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMAarHMTa,
CBOMCTBa  AJIEKTPOJBUTATENl MOCTOSHHOTO  TOKa):  (OpMYJIMpOBaTh  MpOBEpPsSIEMbIE
HPEIOI0XKEHHsI, cCOOMpaTh YCTAHOBKY M3 IPEUIOKEHHOT0 O0OpYJIOBaHMS, OMMCHIBATH XOJ
ombITa ¥ GOPMYITUPOBATH BHIBOJBI;

®  BBINOJHATH MPSAMbIE U3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIHON BIIAXKHOCTHU BO3/AYyXa,
CHJIBI TOKA, HANPSKEHHSI C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX
BEJIMYMH, CpPaBHUBATh pE3yJbTaThl MW3MEPEHHHA C Y4YETOM 3aJaHHOHW  abCONIOTHON
MOTPEIIHOCTH;

® [POBOJUTH MCCJENOBAaHHE 3aBUCHUMOCTH OJHOM (PU3MYECKOM BEIMYMHBI OT APYrou c
HCIIOJIb30BAHUEM MPSIMBIX HU3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHHS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIA/IN MTOIIEPEYHOr0 CEUEHUS U YAEIBHOTO CONPOTUBIICHUS BEILIECTBA IPOBOIHUKA,
CWJIBl TOKa, MAYILIEro 4epe3 MPOBOJHUK, OT HANPSDKEHHWS Ha NPOBOAHMKE, HCCIEIOBAaHUE
IOCJIEI0BAaTEIbHOTO W MApaJUIeIbBHOTO  COCJAMHEHUH  NPOBOJHMKOB):  IUIAHUPOBATh
UCCIIeZIOBaHUE, COOMpaTh YCTAaHOBKY M BBINOJIHATH H3MEPEHUS, CIEAYys MPEeIIOKECHHOMY
iany, (UKCUPOBATh PE3yJbTaThl MOJTYYEHHOW 3aBHUCMMOCTH B BHJE TaOIUI] U TPaguKOB,
JIeNaTh BHIBOJBI IO PE3YJIbTaTaM UCCIEI0BAHUS;

® TPOBOAUTH KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEJUYUH (yIelabHas TErI0EMKOCTb
BEIIECTBA, CONPOTHBJICHUE IPOBOJHHKA, paboTa M MOIIHOCTb JJIEKTPHUUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUs], COOUPATh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CJIE€AYs MPEII0KEHHOM
WHCTPYKLIMH, U BBIUYNCIIATh 3HAYEHUE BEINYUHBL;

e coOmogaTh NpaBUia TEXHUKM O€30macHOCTH Tpu padbore ¢ JabopaTOpHBIM
000py10BaHUEM;

®  XapaKTepu30BaTb NPUHIUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMOPOM HAa MX OMMCaHUsA (B TOM YMCIIE: CUCTEMa OTOIUIEHUS IOMOB, THIPOMETP,
napoBasi TypOMHA, aMIepMeTp, BOJBTMETpP, CUYETYUK  DJICKTPUYECKOW  DHEpruu,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HArpeBaTelbHbIE  BJIEKTPONPUOOPHl  (IPHUMEpHI),



DIIEKTPUYECKUE TIPEAOXPAHUTEIH, DIIEKTPOMArHHUT, 3JCKTPOJBHTATENb IMOCTOSHHOTO TOKA),
UCIIONIb3Ys 3HaHUS O CBOWCTBax (DU3MUYECKHX SIBIIEHUH U HEOOXOJIuMble (PU3NYECKUE
3aKOHOMEPHOCTH;

® pacmo3HaBaTh MPOCTHIE TEXHWYECKHE YCTPOMCTBA W W3MEPHUTEIbHBIE MPUOOPHI MO
CXeMaM U CXEMaTHYHbIM pHUCYHKaM (KHJIKOCTHBIH TEpPMOMETp, TEPMOC, IICHUXPOMETP,
TUTPOMETP, IBUTATENh BHYTPEHHETO CTOPAHUS, DJIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMBI
ANEKTPUYECKUX LIEeTel C MOCIeNOBaTeNIbHBIM M MapajljIelIbHbIM COEAMHEHHEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUYEHUS JIEMEHTOB AJIEKTPHUUECKUX LIeTIeH;

® T[PUBOAUTH NpUMEPHl (HAXOAWTh HWH(POPMAIMIO O NPUMEpax) MNPAKTUIECKOTO
MCIOJIb30BaHMsI (PU3NUYECKUX 3HAHMI B TIOBCETHEBHOM KU3HHU JIJIs1 oOecriedeHus: 6e30MacHOCTH
npu oOpaleHuu ¢ npubopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 30POBBS H
COOJTFO/ICHUST HOPM KOJIOTHYECKOTO TTOBEICHHUS B OKPYIKAIOIIEH cpejie;

®  OCYIIECTBIIATh MOUCK HH(OpMAIIUU GU3NIECKOTO conepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCSl 3HAaHUH W TMyTEM CpPaBHEHUS JOMOJHUTEIHHBIX WCTOYHUKOB BBIICTSTH
UH(pOPMALIHIO, KOTOPAs SIBJISIETCS] IPOTUBOPEYUBOM UITU MOKET ObITh HEJIOCTOBEPHOM;

®  UCIOJIb30BAaTh NMPU BBIMOJHEHUU Y4eOHBIX 3aJaHUI HAay4YHO-MOMYJSPHYIO JUTEPATypy
(bU3NYEeCKOro CcoAep)KaHus, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTu HHTepHEeT, BiajeTh
npruéMaMi KOHCIIEKTHPOBAHUSI TEKCTa, mpeoOpa3zoBaHus WHGOpPMAIMM W3 OAHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;

® co3gaBaTh COOCTBEHHBIE NHCHMEHHBIE W KpaTKUE YCTHBIE COOOmeHHs, 00001mas
WH(GOPMAIIMIO U3 HECKOJIBKUX MUCTOUYHUKOB (PU3UUYECKOTO COACPKAHUS, B TOM YHCIE MyOIUIHO
NPEJCTABIATh PE3YNbTAaThl MPOCKTHON WIIM HMCCIEIOBATENIbCKON JESITENbHOCTH, MPH 3TOM
IpaMOTHO HCIOJIb30BAaTh W3YYECHHBIM MOHATUWHBIN ammapaT Kypca (QU3UMKH, CONMPOBOXKIAThH
BBICTYTIJICHHUE MTPEe3EHTALINEH;

® [pU BBHINOJIHEHUU YYEOHBIX TNPOEKTOB M HCCIENOBAHUM (PU3NUECKHX MPOIECCOB
pacnpenensTh 0053aHHOCTH B TPYIINEe B COOTBETCTBUU C MOCTABIEHHBIMH 33/1a4aMU, CIIETUTh
3a BBIIOJIHEHHWEM IUIaHA JEUCTBUI W KOPPEKTHPOBATh €ro, aJCKBAaTHO OLEHUBAThH
COOCTBEHHBI BKJIaJA B JCATEIBHOCTh TPYIIbI, BBICTPaWBaTh KOMMYHHUKATHBHOE
B3aMMO/ICHCTBUE, MPOSBIISiSi TOTOBHOCTD pa3peniatb KOH(IUKTHI.

K xoHiy oOyueHuss B 9 Kjacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OoTpaxaTh CPOPMUPOBAHHOCTh Yy 00yYaIOIINXCS YMEHUI:

® HCMOJIb30BaTh TOHSTHS: CHUCTeMa OTCYETa, MarephaiabHas TOYKa, TPACKTOPHS,
OTHOCHTEIHHOCTh MEXaHMYECKOTO JBIDKEHUS, nedopmarus (ympyras, miacTuieckas), TpeHue,
HEHTPOCTPEMHUTEIFHOE YCKOPEHUE, HEBECOMOCTb M MEPETPY3KH, LEHTP TsHKECTU, aOCOIIOTHO
TBEPOE TENO, LIEHTP TKECTH TBEPAOIrO Tela, PaBHOBECHE, MEXaHMYECKHE KojeOaHus u
BOJIHBI, 3BYK, WH(pPa3ByK ©  yJIbTPa3ByK, OJJIEKTPOMAarHWTHBICE  BOJHBI, IIKaja
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JalbHO30PKOCTb, CIEKTPhl MCIYCKaHUS U
HOTJIONIeHus, anbga, OeTa- U raMMa-u3JIy4eHus, U30TOIIbI, S/IepHAast YHEPIeTUKA;

® pasnuyaTrh SBICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJMHEHHOE ABIKEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE JIBI)KEHHE, CBOOOAHOE TMajleHHe TeJl, pPaBHOMEPHOE
JBU)KCHUE TI0 OKPYKHOCTH, B3aMMOJCHCTBUE Tell, PEaKTUBHOE IBMKEHHE, KOJieOaTeabHOe
JBIDKCHHE (3aTyXarolie WM BBIHY)XJICHHBIC KOJI€OaHHs), PE30HAHC, BOJIHOBOE JIBHIKCHHUE,
OTpaX€HHE 3BYKa, MPSMOJMHEMHOE pPAacHpOCTpaHEHUE, OTPaKEHHE M TPEIOMIICHHE CBETa,
NOJTHOE€ BHYTPEHHEE OTPaKEHUE CBETA, PaslIoKEHHE OEIoro CBeTa B CIEKTP U CIOXKEHHE



CHEKTPAJIbHBIX I[BETOB, JAMCIIEPCUSl CBETA, €CTECTBEHHAs PAJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHEWYaTOro CIEKTpa HM3JIy4YeHHs) MO0 ONUCAHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX TaHHOE (PU3NYECKOE SBJICHHE;

® DAcMo3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3UUYECKUX SIBJICHUM B OKpY’KarolleM Mupe (B
TOM uHcie (U3NYECKUE SBJICHUS B NPUPOJE: MPWIMBBI U OTJIMBBI, JABIKEHUE IIJIAHET
CosHEeYHOU cHUCTEMBbI, PEaKTUBHOE JBM)KEHHME JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB
’KMBOTHBIMHU, 3€MJIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETA TEJ, ONTUYECKHE
SBJICHUSI B TpPHUPOJAE, OHOJOTHYECKOe JeHCTBHE BHUAMMOIO, YJIbTPadUOIETOBOIO U
PEHTTEHOBCKOTO H3JIy4Y€HWH, €CTECTBEHHBIH pPaJMOAaKTUBHBIN (OH, KOCMHYECKHE ITyYH,
palMOAKTUBHOE H3JIyYE€HUE MPUPOJIHBIX MHUHEPAJIOB, IEHCTBHE DPATUOAKTUBHBIX HM3ITy4YEHUMN
HAOPTraHU3MYeNIOBEeKa), MPU 3TOM MEPEBOJIUThH MPAKTHUECKYIO 33Jauy B y4eOHYIO, BbIIEIATDH
CYIIIECTBEHHBIE CBOWMCTBA (IpU3HAKN) (PU3HUECKHUX SBIICHUM;

® ONKCHIBATh W3YUYEHHBIE CBOMCTBA TN U (PU3UUECKUE SBICHUS, UCIOIb3YS (PU3HUECKHE
BEJIMYMHBI (CpeOHss W MIHOBEHHass CKOPOCTh Tejla Ipd HEPABHOMEPHOM JIBM)KEHHH,
YCKOpEHHUE, MepeMelIeHUe, MyTh, YIJIOBas CKOPOCThb, CHJa TPEHUS, CHUJa YIPYrOoCTH, CHIIA
TSOKECTH, YCKOpPEHHE CBOOOJHOrO MAaJEHHUs, BEC Tejla, UMIYJIbC Tejla, HUMIYJIbC CHJIbI,
MeXaHu4eckass padoTa W MOIIHOCTb, NOTCHIMAJIbHAs JHEPrus Tena, IOJHITOrO Haj
MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHASI DHEPIUsl CKATOM MPYKUHbI, KUHETUYECKasi YHEPTrus,
HOJIHAasl MeXaHWdecKas PHeprus, Mepuo] U 4YacToTa KojeOaHUil, JJMHA BOJIHBL, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, MOKA3aTellb MPEJIOMJICHUS CpElbl), NPU ONUCAHUU
NPaBWIBHO TPAKTOBAaThb (PU3WYECKUN CMBICI HCIHOJb3YEMbIX BEJIMYMH, OO0O3HAY€HUs U
eIMHULBl (PU3UYECKUX BEJIUYMH, HAXOJIUTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (DPU3HYECKYIO
BEJIMYUHY C IPYTHMH BEIMYMHAMU, CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYMH;

®  XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IMPOLIECCHI, UCIOJIb3Ys 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHMSI, IPUHIUI CYNEPHO3ULIMH CUJI, IPUHIUI
oTHOocuTelnbHOCTH ['ammies, 3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHHs HMITYJbCAa, 3aKOHBI
OTPaXKEHUS M MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsI0BOr0 U MacCOBOI'O YHUCEIN MPU
SEPHBIX PEAKIHSX, TP ATOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M 3aIHCHIBATH €TO
MaTeMaTU4YEeCKOE BbIpa)KEHUE;

e OO0BSCHATH (PU3MYECKHE MPOLECCHl M CBOMCTBA TeJ, B TOM YHUCIE U B KOHTEKCTE
CUTYyallul MPAaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh MPUUYUHHO-CIIEICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONopoil Ha 2—3 U3y4YeHHbIX CBOMCTBA
¢bu3nvecKkux SBICHUHN, PU3NIECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

e pemaTth pacyE€THbIE 3a/1a4M (ONMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCIIOJIb3YS
3aKOHBI M (DOPMYJIbI, CBSI3bIBAIOIIME (U3NYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS
3aJlayM 3alMChIBaTh KPAaTKOE YCIIOBUE, BBISBIATH HEAOCTAIOIIME WM M30BITOYHBIE JAaHHBIE,
BbIOMpPATh 3aKOHBI U (OpMysbl, HEOOXOAMMBIE MJsl pPELICHUs, MNPOBOAUTH PacdETbl U
OLIGHUBATh PEATUCTUYHOCTD MOJyUYEHHOTO 3HaYeHUs (PU3MUECKOM BETMUNHBL;

® pacmo3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXHO pEIIUTh NPU TOMOIIK (HU3HUECKUX
METOJIOB, HMCHOJb3Yysl ONUCAHME HCCIIEOBaHUS, BBIACNATH HPOBEPSIEMOE MPEANOIOKEHNUE,
OLICHMBATh [PaBWIBHOCTh TOpSAAKAa MPOBEIAEHUS HCCIEAOBAHUSA, JI€NaTh  BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTAThI HAOIIOAEHUI U ONIBITOB;



® TMPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SBICHHUNA MM (PU3NUYECKUX CBOICTB
Ten (U3yuyeHHue BTOPOro 3akoHa HpIOTOHA, 3aKOHAa COXPAaHEHUS SHEPIUH, 3aBUCHUMOCTh
nepruosa KojeOaHWi TPY)XKMHHOTO MasTHHKA OT MAacChl Tpy3a M KECTKOCTH NPYKUHBI H
HE3aBHCHUMOCTb OT aMIUIUTY/bl MajbIX KOJIeOaHUH, MPSIMOIIMHEHHOE pAacpOCTPaHEHHE CBETa,
pasioxeHue O6enoro cBera B CHEKTpP, M3yUYE€HUE CBOWCTB M300pakeHUs B IUIOCKOM 3epKalie U
CBOMCTB M300pakeHUsi MpeaMeTra B coOuparomie iauH3e, HaONIOJCHUE CIUIONIHBIX U
JMHENYaThIX CHEKTPOB H3JIYUYEHHMsSI): CAMOCTOSATEIBHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO
Habopa 00opy10BaHMs, OMMCHIBATH X0/ OIBITA U €0 PEe3yJIbTaThl, POPMYIHPOBATH BHIBOIBL;

® [POBOJAUTH NPH HEOOXOIUMOCTH CEpPUI0 MPSIMBIX HM3MEpPEHHUH, OmpeAensis cpeaHee
3HaueHue wu3MepsieMoil  BenumuuHbl  ((poKycHOe paccTosHME CcoOuparomieil  JUH3bI),
000CHOBBIBATh BHIOOP CrIOCO0a U3MEPEHHUsI (M3MEPUTEITHHOTO MPUOOpa);

® TMPOBOJUTH HCCIEAOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYUH C HCIOJIH30BAHHEM
OPSMBIX M3MEpPEHUl (3aBUCUMOCTh MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBIKEHUH O€3
HAYaJbHOM CKOPOCTH, TEpHoaa KojeOaHWi MaTeMaTHYeCKOTO MasTHHKA OT JUIMHBI HUTH,
3aBHCHMOCTH yTJjla OTPaKEHUS CBETA OT yIJia MaJeHUs U yIJia MPeIOMJICHHS OT YIJia MaJeHus):
IUIAHUPOBAaTh  MCCJEIOBaHME, CAMOCTOSTENIbHO cOOMpaTh  yCTAHOBKY, (DUKCHUPOBATh
pe3yabTaThl TOJYYEHHON 3aBUCUMOCTH (DM3MUYECKUX BEIMYMH B BUAE TAOIUIl U TPaduKOB,
JIeNaTh BHIBOJBI IO PE3YJIbTaTaM UCCIEI0BAHUS;

® T[POBOJAUTH KOCBEHHbIE HU3MEpEHUs (UINYECKUX BEIMYMH (CpedHsisi CKOPOCTh H
YCKOpEHHE Tella TMPH PAaBHOYCKOPEHHOM JBW)KCHHUH, YCKOpEHHE CBOOOJHOTO TMaJCHUS,
KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpEeHUs CKOJIbXKEHUS, MexaHuueckas pabota u
MOIITHOCTh, YacTOTa M TEpHOJ KoJeOaHW MaTeMaTHYeCKOrOo M MPY>KMHHOTO MAasSTHUKOB,
ONTHUYECKasl CWJIa COOMpAIONIeH JHMH3BI, PAJAMOAKTHUBHBIA (OH): IJIAHUPOBATH H3MEPEHUS,
coOupaTh KCINEPUMEHTAIbHYIO YCTAHOBKY U BBIMIOJIHATh U3MEPEHHUS, CIAEAYS MPEATIOKEHHON
WHCTPYKIIMH, BBIYUCIIATH 3HAUCHHE BEIMYMHBI M aHAJIM3UPOBATH MOIYYECHHBIE PE3YIbTATHI C
Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;

e coOmojgaTh TMpaBuja TEXHUKM OE30MACHOCTHM TMpu pabore ¢ JabopaTOpHBIM
000py/1I0BaHHEM;

® pasznuyYaTh OCHOBHBIC MPHU3HAKU HM3YyUEHHBIX (PU3UUYECKUX MOJENEH: MaTepuaibHas
TOYKa, abCOJIOTHO TBEPAOE TENO, TOYECUHBIH MCTOUYHUK CBETa, Jyd4, TOHKas JIMH3A,
TUTaHETapHAast MOJIENTb aTOMa, HYKJIOHHAS! MOJIENTb aTOMHOTO SIIPa;

®  XapaKTepu30BaThb NPUHIUIBI JIEHCTBUS HW3YYCHHBIX MPHOOPOB W TEXHHUUYECKUX
YCTPOWCTB C OMOPOM HAa WX ONHUCAHHUA (B TOM YHCIE: CIHUIOMETpP, MATUYUKH TTOJOKEHUS,
paccTosiHUS M YCKOpPEHHS, paKeTa, 9XOJOT, OYKH, NEepUcKor, (oTroammapaT, ONTUYECKUE
CBETOBOJIbI, CIIEKTPOCKOIN, IO3MMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBAX
bu3ndecKux SBICHUN U HEOOX0UMBbIE GU3NIECKHIE 3aKOHOMEPHOCTH;

®  JCIOJIB30BAaTh CXEMBI M CXEMAaTHYHBIC PUCYHKH M3yUEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPHUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKHMX TMPOIECCOB TMPH PEIICHUH y4eOHO-
NPaKTHYECKUX 3aj[ad, ONTHUECKUE CXEMBI JIJISl IOCTPOCHUS N300pakeHUI B TUIOCKOM 3epKaje
U coOuparomiei TuH3e;

® T[PUBOJAUTH MpHUMEPHl (HAXOAUTh HHGOPMALUIO O MpHUMEpax) HPaKTUYECKOTOo
UCIOJIb30BaHMSI (PU3NUYECKUX 3HAHUN B TIOBCETHEBHOM KU3HHU JIJIsl oOecriedeHus: 6e30MacHOCTH
npu oOpaleHuu ¢ npubopaMu M TEXHUYECKHMMH YCTPOMCTBAMH, COXpPAaHEHHS 3JI0POBBS H
cOOJII0IEHUST HOPM IKOJIOTMUECKOI0 MTOBEACHMSI B OKpYKarolleH cpeae;



® OCYWECTBIATh NOWCK wuH(pOpManuu ¢uznyeckoro coaepkanus B HHTepHere,
CaMOCTOATENbHO  (OPMYyNIUpPYs TOMCKOBBIM  3alpoC, HAXOIAUTh IyTH ONPECIICHUS
JIOCTOBEPHOCTH  TOJYYE€HHOM WHGOpPMAlMM HA OCHOBE HMEIONIMXCS 3HAHUU U
JOTIOJTHUTEIBHBIX HCTOYHUKOB;

®  CIIOJIb30BaTh NPHU BHINOJIHEHUU Y4YEOHBIX 3aJlaHUI HayYHO-NOMYJISIPHYIO JIMTEpaTypy
¢bu3nueckoro cojaep;kaHus, CIpPaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer, BiajeTh
npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHus MH(OpMaLUU M3 OJHOM 3HAKOBOM
CHUCTEMBI B IPYIYIO;

e CO3JaBaTh COOCTBEHHbIC MHCbMEHHBIE U YCTHBIE COOOIIEHMS] HA OCHOBE MH(pOpMALUU
U3 HECKOJIBKUX UCTOYHHUKOB (PM3UYECKOI0 COAEpKaHus, MyOIMYHO NPECTABIATh PE3YyIbTaThl
IIPOCKTHOM WJIM MCCIIENOBATEIBCKON JAESATENbHOCTH, IPU 3TOM TIPAMOTHO HCIOJIb30BAThH
U3YYCHHBIH TMOHATUHHBIM anmapar MW3y4aemoro pasjaena (U3MKu UM CONPOBOXKIATH
BBICTYIJIEHUE NTPEe3eHTalNel C y4€TOM OCOOCHHOCTEN ay IMTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (ungposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI
pecypchl
Pa3znen 1.0u3uka u eé poJib B NO3HAHNH OKPY:KAIOLIEro MUPA
bu6nuoreka [JOK
1.1 O - 2
H3HKE - HayKa O PHpOUe 0 0 https://m.edsoo.ru/7f416194
bubnnoreka [IOK
1.2 O 2 0 1
HBHHCCIHIE BB https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. i 1
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 0 hitns://m_edsoo.r/7f416194
Hroro no pazneny 6
Pasznea 2.IlepBoHayaibHbIe CBeJeHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [IOK
. 1
2.1 Crpoenne pemectsa 0 0 https://m.edsoo.ru/7f416194
29 JIB>keHUEe 1 B3aUMOICCTBUE YaCTHII ) 0 | bubnmoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubnnoreka [IOK
2. A 2
3 rperaTHbIE COCTOSIHUSA BEIIECTBA 0 0 hitps://m_edsoo.r/7f416194
Hroro no paszgeny 5
Paznen 3./IBu:keHMe U B3auMojeiicTBUE Te
bu6 OK
3.1 Mexanuueckoe ABUKECHUE 3 0 0 nomoreka L

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




bu6nmoreka [JOK
32 Hrepuns, macca, m0THOCT 4 ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
3.3 Crua. Bret cunt 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4./laBjieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
41 [asnenue. [lepenaua naBneHust TBEpAbIMU 3 0 bubmuotexa [{OK
' TelIaMH, )KUJKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBIICHHE KHAKOCTH > 0 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATmoc(eproe nasneHie 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA IOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.1ru/7f416194
Hroro no pazgeny 21
Pa3zgea S5.Pabora u MOIIHOCTH. JHEPrUst
bu6mmoreka [IOK
> Pabora 1 mompgoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexaieckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1.TennoBble siBieHust
. bubnuoreka [JOK
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 0 0 https://m.edsoo.r/TF418 1 co
bu6nuoreka [JOK
12 Teruioseie npoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2.2/ekTpuyeckne U MATHUTHBIE SIBJICHUS
DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bu6nuoreka LIOK
2.1 - 7 0 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N but6mmoreka [JOK
2.2 IToCTOsIHHBIN 2IIEKTPUYECKUNA TOK 20 1 7 https://m.edsoo.rw/7FA18 1 ce
bubnuoreka [JOK
2.3 MarHHTHbIC ABICHAS 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 DMEKTPOMATHHTHAS HELILY KIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1.MexaHuveckne siBJIeHUSA
MexaHn4ecKoe ABHKEHUE U CIIOCOOBI €ro bubnuoreka [JOK
1.1 10 0 1
ONMUCaHUs https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 B 5 20 1 3
SAMONCHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3 10 0 3
AKOMb! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2.Mexanuveckne KoJe0aHUs U BOJTHBI
but6mmoreka [JOK
2.1 M
CXHMYECKUE KONCOamH 7 0 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M . 1
CXBHMYECKHE BOTHEL. 3ByK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3.2/1eKTPOMATrHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 ONEKTPOMAarHuTHOE 10JIE U 6 0 ) bubmuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3zgen 4.CBeToBbIE IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI PacrpoOCTpPaHEHHUsI CBETA 6 2 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 hits://m.edsoo ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 hitos://m.edsoo.r/7¢41 ada6
Hroro no pazneny 15
Pa3nes S.KBaHTOBbBIC SIBJICHUS
but6mmoreka [JOK
5.1 Hcnyckanue u norjioneHne cBeTa arToMOM 4 1 hitps://m.edsoo ru/7f4 1 ada6
bu6nuoreka [JOK
32 CTpocHHE aTOMHOTO 7pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S nepHbie peakuuun 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3pnen 6.11oBTOpHTE1bHO-0000111a10IIUI MOAYIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bubnuoreka LIOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




IHOYPOYHOE IIJIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl

1 ®usuka — Hayka o npupoze. SBienus 1
TIPUPOIBI

2 dusnyeckue ABJICHUS. PU3UKA U TEXHUKA 1
®u3nuecKre BEIUUYUHbBI U UX U3MEPEHUE 1

4 VYpoxk-uccienoanue "OnpeaeiaeHue eHbl | |
JIeJICHUSI U3MEPUTETHLHOTO TIprbopa"

5 Mertoabl HaydHOTO Mo3HaHus. OnucaHue | bubmuorexa [JOK
(UBUYECKUX SIBJICHUH C TIOMOIIBIO0 MOICIICH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenonanue "[IpoBepka rumnoTessl:

6 JaTBbHOCTH MOJIETA IIapUKa, MMyIIEHHOTO 1 1
TOPU30HTAJIBHO, TEM O0JIblIE, YeM OoJbliIe
BBICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
7 OKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE 1 bubmmorexa TIOK
hi§ BIBAIOIIIHEC TN THOE CTPOCHHU
p P https://m.edsoo.ru/ff09fe0a
BEILIECTBA
2 JIRr—— eleCTa 1 but6mmoreka [JOK
BIDKEHHE YACTHI] BEIIECTB
https://m.edsoo.ru/ff0a013e
VYpok-uccinenoBanue «OnbITh O

9 HaOJIIOJICHUIO TEIJIOBOTO PACIIUPEHUS 1 1
ra3oB»

10 ArperaTHble COCTOSIHUS BEIIECTBA 1




Ocobennoct arperaTHbIX COCTOSIHUM BOJBI.

but6mmoreka [JOK

11 O600mmenue no pazaeny «lleppoHauanbHbIC
Hl pasiey P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA»
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEPABHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05¢c6
bubmuorexa [JOK
13 Ckopoctb. EnHUIIBI CKOPOCTH
p s H p https://m.edsoo.ru/ff0a079c¢
14 PacueT myTu 1 BpeMEHM IBUKEHUS bubmmorexa [TOK
y p g https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa HHEpPTHOCTH TeJl. bubnuoreka [JOK
H3mepeHne Macchl TE Ha PhIYa)KHBIX BECAX https://m.edsoo.ru/ff0a0c10
[TmoTHOCTH BemecTBa. PacueT Maccel n bubmmoreka [JOK
16
o0BeMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas paborta «OnpeneneHue
IUIOTHOCTH TBEPHOTO TENA»
13 Pemenue 3amaud nmo teme "[lmoTHOCTH bubnuoreka [JOK
BemiecTna" https://m.edsoo.ru/ff0al23¢
19 Cwita KaKk XapakTepUCTHKa B3aUMOICCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopartopnast pabora «3yuenue
20 3aBHCHUMOCTH pacTshKeHUs (AepopMariim)
MPY>KUHBI OT MPUJIOKEHHOU CHIIBD»
21 SBnenue Tarotenus. Cuma TSHKECTH
CBsI3p MEX]Ty CUJION TSKECTU U Maccoi
22 tena. Bec Tena. Penenue 3ajay 1o teme bubmorexa HOK
. " A https://m.edsoo.ru/ff0al778
Cuna TsoKecTH
” Cuna TsyKecTH Ha JPyTHuX IUIaHeTax. bu6nunoreka IIOK

du3znyeckue XapaKTCPUCTHUKHU IIJIAHCT

https://m.edsoo.ru/ff0al1502




but6mmoreka [JOK

24 N3mepenne cuit. JluHamomeT
P A P https://m.edsoo.ru/ff0al8cc
bu6nuoreka [JOK
25 Bec tena. HesecomocTh
https://m.edsoo.ru/ff0al778
2% CrnoxxeHue IByX CHUJI, HAlPABJIEHHBIX 110 bu6muoteka [{IOK
oHOM npsimoii. PaBHoxelicTByOIIas CUII https://m.edsoo.ru/ff0ala70
7 Pewenune 3amau no reme
"PaBHonelicTBytOMIas cui”
)3 Cuna tpenus u e€ Buabl. TpeHue B npupoe bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopartopnast pabora «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKECHHS OT bubnmnoreka [JOK
CUJIBbI IaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COINPUKACAIOIIUXCS TOBEPXHOCTEN
30 Pemenue 3amad Ha onpeneneHue
PaBHOJCUCTBYIOLIEN CHJIIBI
Pemenue 3amau no remam: «Bec Tenay,
31 «['paduueckoe nzodpaskenue cum», «CUIbD Bubmrorexa LIOK
p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAs CHID)
KonTponbhas paboTa no remam:
1 «MexaHnuueckoe JBuxkeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxenue cuimy, «CHUIIb
1 Jasnenne. CriocoObl yMEHBIIICHUS U but6mmoreka [{OK
YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHSI Ta3a bubnuoteka [JOK
0T 00bEMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376
35 [Iepenaya naBiieHUst TBEPIBIMU TEJIAMH, bubnuoreka [JOK




KHUIAKOCTAMU U I'a3aMU. 3axoH Ilackans

https://m.edsoo.ru/ff0a25b0

HaBHeHI/Ie B XXUJKOCTH U Tra3€, BBI3BAHHOC

bu6nuoreka [JOK

36 JIECTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «/laBinenue B bubmuoreka [JOK
KHUJIKOCTH U rase. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
33 Coob bubmuorexa [JOK
OODTIAOMMECH COCY AR https://m.edsoo.ru/ff0a2970
39 r . bu6mmoreka [IOK
FAPABIIIICCKAM Npece https://m.edsoo.ru/ff0a3136
40 ManomeTpsl. [1opiiHeBON KUIKOCTHBIN
Hacoc
ATmochepa 3eMiH 1 IPUYHUHBL € bu6nuoreka [IOK
41
CYLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6nuoreka [JOK
42 Bec Bo3nyxa. ATmMoc(hepHOe 1aBieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdeproro aasieHus. OnbIT bu6muoreka [HOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO JTABJICHHS OT bu6muoreka [IOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun. ArmocdepHoe naBieHue bubnuoreka [JOK
45
Ha Pa3IU4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amaq mo Teme " AtmochepHoe
nasieHue"
47 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE bubnmnoreka [JOK

B HUX TeJIO. ApXUMEIOBA CUJIa

https://m.edsoo.ru/ff0a3276




JlaboparopHnas pabota «Onpenenenue

48 BBITAJIKUBAIOIIEH CHUJIbI, I€HCTBYIONIEH Ha 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B )KUJIKOCTH)
JlaGopaTtopHast pabota 1mo Teme
49 «MccnenoBanne 3aBUCUMOCTH BECa TeJla B 1 bubnuoteka [JOK
BOJIE OT 00bEMA MOTPYKEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YJaCcTH TeJlay»
but6mmoreka [{OK
>0 lnasase Tex 0 https://m.edsoo.ru/ff0a3a96
JlaGopartopnast pa6ota "KoHcTpyupoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKH U 1
onpeesieHue e€ rpy30101bEMHOCTH"
Pemenue 3amauy no remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBienue bubmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
3 KonTponbnas pabota mo Teme «JlaBieHnue
. TBEPJBIX TEJ, )KUJKOCTEH U Ta30B»
bubnuoreka [JOK
>4 Mexammeckas pabora https://m.edsoo.ru/ff0a3f82
but6mmoreka [{OK
>3 MouoCTe. EAuHMIGT MOMIHOCTH https://m.edsoo.ru/ff0a3{82
56 Ypok-uccienoBanue "Pacy€T MomHoCTH, )
pa3BUBaeMoM MpH Mo bEME MO JiecTHHUIIE"
57 [Ipocteie Mexanu3Mmsbl. Peryar. PaBHoBecue
CHWJI Ha phluare
Prruaru B TexHuKe, OBITY U IPUPO/IE.
58 Jlaboparopnas pabota <<}£/ICCerZ[I())BaHI/IC 0.5 bubmmorexa TIOK

YCJIOBUM PaBHOBECHS pblUara

https://m.edsoo.ru/ff0a478e




59 Pemntenne 3amad mo treMe «Y CJI0BHUSI 1 but6mmoreka [{OK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro necTpust

60 Mexanusma. Jlaboparopnas pabota 1 0.5
«3mepenune KII/] HakIOHHOM MIIOCKOCTH»

61 Pemenwne 3agau o Teme "Pabora, 1 bubnuoreka [JOK
MonrtHocTh, KITI" https://m.edsoo.ru/ff0a4c48

2 Mexannueckas 3Heprusi. Kunetnueckas u 1 bu6muoreka [HOK
[MOTEHIMAJIbHAS DHEPT Ul https://m.edsoo.ru/ff0a4252

63 3aK0H COXpaHEHHUSI MEXaHUYECKOH SHEPTUH 1 bubmorexa IOK

p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT 1O TEME
"DKCIEpUMEHTAIILHOE OIpEIECIICHHE

64 N3MEHEHUS KUHETHYECKOM M MOTEHIIMATbHOM 1 1
SHEPTUHU MPHU CKATHIBAHUM TEJIA IO
HaKJIOHHOM IJIOCKOCTH"

65 KonTponbnas pabota nmo Teme «Pabora u 1
MOIIHOCTb. DHEPTUA»

66 PezepsHblii ypok. PaGota ¢ Tekctamu no 1 bubnuoreka [{IOK
TeMe "MexaHnueckoe nIBUkeHue" https://m.edsoo.ru/ff0adee6
PesepBHblii ypok. Pabora ¢ TekcTamu 1o

67 teme "JlaBneHne TBEPABIX TEII, JKUAKOCTEH U 1 bubnmorexa LOK

Y P ’ https://m.edsoo.ru/ff0a4ffe
rasoB

68 Pe3epBHblii ypok. Pabora ¢ Tekctamu 1o 1
teme "Pabota. MomHoCTh. DHEprus"

OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




8 KUIACC

N Konn4yectBo 4yacos DJIEeKTPOHHbIE
[
w/n Tema ypoka B Koutpoabnble | IpakTnueckue | UHPpPOBLIE
cero
padoThl padoThl o0pa3oBaTe/IbHbIE
pecypcbl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIIBITHHIE 1 bubmmorexa IIOK
p https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1
3 Monenu TBEpAOTO, )KUIKOTO U | bubnnorexa [IOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BellecTBa Ha 1
OCHOBE MOJIOKEHUM MOJIEKYJISPHO-
KMHETUYECKOU TEOpUU
5 CmauvBaHUE U KaUJUISIPHOCTb. | bubnmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
6 TeruoBoe pacliupeHne U CoKaTue 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
. Temmnepatypa. CBsi3b TEMIIEPATypbl CO |
CKOPOCTBIO TEIJIOBOI'O IBUYKEHUS YaCTHUL]
8 Kpucrannuueckue u amopgHbIe TenIa 1 bubnmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
9 Buytpennss seprus. CnocoObl U3MEHEHUs 1 bubnmnorexa [JOK
BHYTPEHHEN HEPrun https://m.edsoo.ru/ff0a5c60
Bune! teronepenauu
10 P 1 bubnmnoreka [JOK

https://m.edsoo.ru/ff0a6412




11

Ypok-koHpepennus "[IpakTnueckoe
HCIIOJIb30BaHUE TETIJIOBBIX CBOMCTB BELIECTB
Y MaTepHaNIOB B IENSIX dHeprocoepexeHus "

but6mmoreka [JOK
https://m.edsoo.ru/ff0a65c0

12 KonnuectBo Teminorsl. Y nenbHas bu6mmoreka [{OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeH#HE TEIUIOBOTO OanaHca. bubnuorexa [HOK
TenmooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabota "HccnenoBanue
14 SIBIICHUS TETNIOOOMEHA MPU CMETINBAHUN bubmmorexa [IOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U TOpsiYeit BOJIBI
Pacyer konmuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUTSL HATPEBAaHUS TeNa U BbIIEISEMOTO UM
P OXJIAXKICHUU
16 JlaGopatopHas pabota "OnpezneneHue bubnnorexa [JOK
yIEIbHOM TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMBa. Y IeibHas TEIIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpIEBAHNE
18 KPHUCTAJUIMYECKUX TEJ. Y JebHas TEIIOTa bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TJTaBJICHUS
19 JlaGopartopHast pabota "Ornpezenenue bubanoreka [JOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHICHCAIIHS. bu6numoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHast Temiora
)1 mapooOpa3oBaHus U KOHICHCAIIUH. bu6muoteka LIOK

3aBHCHMOCTD TEMIICPATYpPbl KUIICHUA OT
aTMOC(l)epHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢




BrnaxnocTs Bo3ayxa. JlaboparopHas pabota

but6mmoreka [JOK

22 "Onpenesnene OTHOCUTENbHOM BIIAXKHOCTHU
p | https://m.edsoo.ru/ff0a7628
BO3/lyXa

7 Pemenue 3amau Ha onpeeneHrue BIaXXHOCTH
BO3/IyXa
[TpuHIHMITEI paOOTHI TETIJIOBBIX JBUTATEICH.

24 [TapoBast TypOuHa. J[Burarenb BHYTPEHHETO
CropaHus

25 KII] TermoBoro asurarens. TernoBbie bubmuoreka [JOK
JIBUTATENIH U 3aIUATA OKPYKAOLIENH CPEIbI https://m.edsoo.ru/ff0a7c7¢c

2% 3aKOH COXpaHEHUs U MPEBPAIlCHHs SHEPTUU
B TEIJIOBBIX ITpolieccax
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

27 "TemnioBele ABlIeHUA. M3MeHeHne bubmmorera [TOK

T | https://m.edsoo.ru/ff0a8312
arperaTHbIX COCTOSIHUM BelIeCTBa
KonTponbhas pabota no teme "Temnossie
. bubnuoreka [JOK
28 siBJICHUA. MI3MeHeHre arperaTHbIX COCTOSIHUM
" https://m.edsoo.ru/ff0a86ae
BEIECTBA

29 Onektpuzanus Ten. [[Ba pona
ANEKTPUUECKUX 3aPsI0B

30 Ypok-uccienoBanue "IneKTpusalus Tel
MHAYKIHUEN U TIPU CONPUKOCHOBEHUH"

31 B3anMozeiicTBre 3apsyKEHHBIX TeJl. 3aKOH bu6nmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe noiie. HampskeHHOCTh

1 aneKTpudeckoro noJjst. [IpuHmmn bubnnorexa [JOK

CYHICPIO3UIUUN IJICKTPUICCKUX nmoyeun

https://m.edsoo.ru/ff0a8a0a




Hocutenu QJICKTPHUYCCKUX 3aPsA10B.

33 .
DnemeHTapHbId 3apsia. CTpoeHrue atoMa
34 [TpOoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [IOK
COXPAHEHUS BJIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha mprMeHEHUE CBOMCTB bubnmnoreka [JOK
BJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHUS €TO
36 cyuecTBoBaHus. MlcTouHUKH bubmmorexa [IOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKa
37 JlercTBHS SIIEKTPHUUECKOTI0 TOKa bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenoBanue "JleiictBue
38 AJIEKTPUYECKOTO I10JIs1 HA IPOBOJAHUKH U 1
JIUDJIEKTpUKN"
19 DJIEKTPUYECKUI TOK B METaJIaX, KUJIKOCTIX bubnnoreka [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lenb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JlaboparopHas pabota 0.5 bubnmoreka [JOK
"N3mepeHue 1 peryiupoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DNeKTpUYeCKoe HarpsikeHue. BonbTmeTp.
42 JlaboparopHnas padota "U3mepenue u 0.5 bubmmorexa LIOK
paTOpHas p P ' https://m.edsoo.ru/ff0a9¢14
peryaupoBaHue HaNPsHKEHUS
43 ConpoTuBIiieHHE IPOBOJAHUKA. Y ACIBHOE bubnmnorexa [JOK
COINPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota "3aBUCUMOCTb
44 AIEKTPUYECKOTO COMTPOTUBIICHUS 1 bubnnorexa [JOK

MMPOBOAHUKA OT €TI0 IJIMHBI, IIJIOIAaAN
MOIICPEYHOTO CCUCHUA U MaTepI/IaJ'Ia”

https://m.edsoo.ru/ff0aa738




3aBHCHUMOCTh CHJIBI TOKA OT HaIIpAXKCHUA.

bu6mmoreka [{OK

45
3akon Oma 1S ydacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlabopartopnast pabota "UccnenoBanue
46 3aBUCHUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 bu6mmoreka [{OK
pE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HamnpspKeHUs: Ha pesucrope”
47 [TocnenoBarenbHOE U NapajlieIbHOE
COCIMHEHUS TTPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka npaBuia
43 CII0’KEHU S HAPSHKEHUN TTPU bubanoreka [JOK
[IOCJIEIOBATEIBHOM COCAUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGopatopnas pabota "IIpoBepka npaBuia
bubnmnoreka [JOK
49 JUIS1 CUJTBI TOKA IIPU MapajuieIbHOM httos://med 1 /60aad]
ps://m.edsoo.ru/ff0aadle
COEJIMHEHUH PEe3UCTOpPOB"
50 Pemenue 3ana4 Ha npuMeHeHue 3akoHa Oma bubnnorexa IOK
JUIS PA3JIMYHOTO COECIUHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH PJIEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akoH [[>xoyins-Jlena https://m.edsoo.ru/ff0ab124
5 JlabopartopHast pabota "Onpezenenne bubnmoreka [JOK
paboThI U MOLITHOCTHU 3JIEKTPUUECKOIrO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUeCKUe e U MOTPeOUTen BuG 10K
. nonnoTexa
53 AIIEKTPUYECKON dHEepTuH B ObITy. KopoTkoe httos://m.ed I0ab660
ps://m.edsoo.ru/ff0a
3aMbIKaHUE
[TonroroBka K KOHTPOJIBHOU PabOTE MO TeMe
54 "DrekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tesa bubnnorexa [JOK

U uX B3aumojierctBus. I1ocTOSHHBIN
ANEKTPUUECKUH TOK"

https://m.edsoo.ru/ff0abd2c




KonTponbhas pabota no teme
"DnexkTpuueckue 3apsaabl. 3apsIKCHHBIEC Tella

but6mmoreka [JOK

55
" ux B3aumoaeinctaeus. IlocTogHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUECKUNA TOK"
56 ITocTosiHHBIC MarHUTHI, NX B3aUMO/ICHCTBHC
57 VYpok-uccnenosanue "N3yuenue nosnei 1 bubnuorexa [HOK
IIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnutHoe nojie. MarHuTHoe moJjie 3eMJid U bubmuoreka [JOK
€ro 3HaueHue 1 KA3HU Ha 3eMIe https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarautHoe mose
59 2JIEKTPHYECKOT0 TOKa MaruuTHoe nose bubmmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KAaTYLIKH C TOKOM
[IprMeHeHne 3eKTPOMarHuTOB B TEXHUKE.
60 Jlabopartopuas padora "U3ydyeHue neiicTBusd 0.5 bubmorexa LOK
paTop p y | ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
Hcnonb3oBanue 31eKTpoABUTaTENCH B
61 TEXHUYECKHUX YCTPOUCTBAX M HA TPAHCIOPTE bubmorexa [OK
yerp . p pTe. https://m.edsoo.ru/ff0ac86¢
JlaGopaTtopHast pabota "KoHcTpyrpoBanue u
n3ydeHue paboThl dJEKTpOABUTATEINS"
2 OnpiTel @apases. 3aKOH ANEKTPOMarHUTHOM
uaaykimu. [Ipasuno Jlenna
OnekTporereparop. CrocoOsl MoTyYeHus
63 AJIEKTPUYECKON SHEPTUU. DIIEKTPOCTAaHLIUU
Ha BO30OHOBJISIEMBIX HCTOYHHKAX YHEPTUU
[ToaroToBka K KOHTPOJIBHOM paboOTE MO TEME
64 "DnexTpuuecKre U MarHUTHBIE SBJICHUA"




65 KonTponbhas pabota no teme | bubnuorexa [JOK
"DneKkTpuuecKue U MarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. PabGora ¢ Tekcramu 1o | bubnnorexa [IOK
teme "Ternosele sBieHns" https://m.edsoo.ru/ff0acc5e
67 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1 bub6nuoreka [IOK
teMme "[loCTOAHHBIN 21neKTpUUecKnuid TOK" https://m.edsoo.ru/ff0acdc6
68 PezepsHblii ypok. PaGora ¢ TekcTamu mo 1
teMe "MaruutHbie siBICHUS"
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68 14.5




9 KUIIACC

N KosmmuecTBo yacos DJIEeKTPOHHbIE
[
/i Tema ypoka B Kontpoabubie | IlpakTuueckue nuppoBbIe
cero padoThI padoThI o0pa3oBaTejibHbIE
pecypchl
| Mexanuueckoe ABMKeHHE. MarepuanbHas 1
TOYKA
) Cucrema orcuera. OTHOCHTEIIHBHOCTD ) bu6mmoreka [IOK
MEXaHHUYECKOro JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IIPAMOIIMHENHOE IBUKCHUE 1 bubnmorexa LOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHomMepHOE TPSAMOIMHEMHOE IBUKEHUE. |
Cpennsiss ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHEITHOE PABHOYCKOPEHHOE | bubnuorexa [IOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEWHOTO
6 PaBHOYCKOpEHHOTO JBIXeHus. [ paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdota "OnpeaeineHue
7 CKO peHI/I}I;) TCH;) npu aBHopcxo €HHOM 1 1 bubmorexa [TOK
YERop PP o yerop " https://m.edsoo.ru/ff0adb18
JIBUOKEHUH 110 HAaKJIOHHOM TJIOCKOCTH
8 CsoOogunoe nanenue teir. OneITel [annies 1
PaBHOMEpHOE NBHKEHUE TIO OKPY>KHOCTH.
9 Ilepuon u yacrora oopameHus. JIunenas u 1 bubnmorexa LOK
P P ’ https://m.edsoo.ru/ff0ae176
YIJIOBasi CKOPOCTH
10 [{eHTpOCTpEMHUTENIBHOE YCKOPEHHE 1
bubmuoreka [IOK
11 [TepBorii 3akoH HeroToHA. BEKTOp CHITBI 1
P p https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHa. 1 bubnuorexa IIOK
PaBHopelicTByrOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Herorona. Cynepno3unus cui 1 bubnuorexa LIOK




https://m.edsoo.ru/ff0ae982

14 Pemenne 3ai1au Ha npUMEHEHUE 3aKOHOB bubnmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aebbe
bubmuoreka [JOK
15 Cuna ocTH. 3akoH ['yka
118 YUPYTOCTH. JaKOH L YK https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuina ynpyroctu»
17 JlaGopatopHnas pabota «OnpeneneHue bubnuorexa LIOK
KECTKOCTH TIPYKUHBD) https://m.edsoo.ru/ff0ace28
bu6mmorexa [JOK
18 Cuna tpe
11 TpermA https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuiia TpeHUS» bubmmorexa [JOK
A p https://m.edsoo.ru/ff0afa26
JlaGopartopnast pa6ota "Onpenenenne bubnmoreka [JOK
20
Kod(ppuImeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3aiau nmo reme "3akonsl HetoToHA. bubmuoreka [IOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuna TSKeCcTH U 3aKOH BCEMUPHOTO bu6nuoreka [{IOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaIeHUS https://m.edsoo.ru/ff0af044
Ypok-kondepenus "J[BuKeHHE TEI BOKPYT
23 rpaBuTanmoHHoro neHrpa (ComHevnas
cuctema). ['amaktuku"
24 Pemenue 3amau o reme "Cuiia TS)KECTH U bubnuorexa [JOK
3aKOH BCEMHUPHOTO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8
[lepBast kocMHUeCcKasi CKOPOCTb. bubnuorexa LIOK
25
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCHE MaTeprUaIbHOW TOYKH.
2% AoOcontoTHO TBEPIOE Teso. PaBHOBeCHE bu6mmoreka [JOK
TBEPIOTO TEJIA € 3aKPEIUVIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpaIieHus
27 MowmeHnT cuisl. LlenTp Tsxectn
28 Pemenue 3amay mo teme "MOMEHT CHIIBL bu6mmoreka [JOK




Lentp TsxecTn"

https://m.edsoo.ru/ff0b02b4

ITonroroBka Kk KOHTPOJIBHON PabOTE 11O TEME

bu6mmorexa [JOK

29 "MexaHn4ecKoe ABUKCHHE.
N a " https://m.edsoo.ru/ff0b0408
B3anmopeiicteue Ten
KonTponbhas paboTa mo teme
30 "MexaHn4YecKoe IBUKEHUE Bubmmorexa LIOK
N ) ' https://m.edsoo.ru/ff0b06ec
B3anmopeicteue ten
Nmnynbsc Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUS UMITYJIbCA. YTIPYTOe U bubmorexa [OK
p Y o by https://m.edsoo.ru/ff0b07fa
HEyIpyroe B3auMOJECHCTBUE
1 Pemenue 3amgad no reme "3akoH COXpaHEHUS bubmuoreka [JOK
uMIyiabca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHbpepenius "PeakTUBHOE IBH)KCHHE
B IIPUPOJIE U TEXHUKE"
bubmuoreka [JOK
34 Mexanudeckas padoTa U MOIITHOCTh
p H https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSHKECTH, CHITBI YIIPYTOCTH U bubnuotexa [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopartopnast pabota «Ornpeaenenne
16 pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM
JIBIDKCHHUH TeJIa TI0 TOPU30HTAIBHON
MMOBEPXHOCTU»
37 Casi3b 2HEprun U padoThl. [loTeHManbHas
SHEPTHUA
13 Kunernueckas sneprus. Teopema o bu6nuoreka [IOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YIHEPTUU B MEXAHUKE
40 JlaGopaTtophast pabora «M3yueHnue 3akoHa bubnuotexa [JOK
COXpaHEHUs JHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe JBHKEHHUE U €T0 bu6mmoreka [JOK

XapaKTCPUCTUKHU

https://m.edsoo.ru/ffOb1858




3aryxaromue konebanus. BeiHyX/1eHHBIE

bu6mmoreka [IOK

42
KosieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTnyeckuii ¥ py>KMHHBIA MaITHUKN
VYpok-uccnenopanue «3aBUCUMOCTD MIEPHOJIA
44 KOJIEOAHMI OT JKECTKOCTH MPYKUHBI U MACChI bubmorera [JOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue sHepruu Npu MEXaHUYECKUX
KOJIEOAHHSIX
JlaGopartopHast pabota «Ornpeaenenue
46 YacTOTHI M IIEPHOJIa KOIeOaHUH Py KUHHOIO bubmorexa HOK
P Py https://m.edsoo.ru/ff0blaec
MasTHHKA
Jlabopartopnast paborta «IIpoBepka
47 HE3aBUCUMOCTH IIEPHUOJA KOJIEOaHUH Ipy3a bubmmorexa IIOK
p py3d, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChI Tpy3a»
Mexanndeckue BoJHbL. CBOMCTBa
48 MeXaHn4decKnX BOJIH. [IpomonsHbIe 1 bubmorexa HOK
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koH(pepeHmus "MexaHu4ecKue BOTHBI
B TBEpOoM Tene. CelicMuieckre BOIHBI"
50 3Byk. PacnipocTpanenue u oTpakeHHE 3ByKa
51 Ypok-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOThI"
5) I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
Ypok-koHbpepeHnius "YiabpTpa3ByK u bu6nmnoreka [JOK
53 "
UH(PPa3BYK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJILHOU PabOTe MO TeMe
54 "3aKOHBI COXpaHCHHI. MeXaHudecKue bubmorexa TIOK
P " . https://m.edsoo.ru/ff0b25{0
KOJIEOAHMS U BOJIHBI
55 KonrtponbHas padota o Teme "3aKoHbI

cOXpaHeHus. MexaHu4eckne KojaebaHus u




BOJIHBI"

DNEeKTPOMarHuTHOE MOJIE.

bub6mmorexa [JOK

56
DNIeKTPOMarHUTHBHIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoJiCTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-koupepenuus "lkana
53 3JIEKTPOMArHUTHBIX BOJIH. Mcrionib3oBanue bu6nuoreka [IOK
AJEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypoxk-uccienopanue "M3yueHne cCBONCTB
59 ANIEKTPOMATHUTHBIX BOJIH C IOMOUIBIO bubamorexa [IOK
P " https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
60 Pemenue 3amau Ha onpeeneHne 9acTOTh U
JUTMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DJeKTpOMarHuTHas IPUpPoIa CBETA. bubnmoreka [JOK
CxkopocTts cBeTa. BonHOBBIE CBOMCTBa CBETA https://m.edsoo.ru/ff0b31d0
Ncrounuku ceera. [IpsMonunenHoe
62 acrpoCTpaHEHHUE CBETA. 3aTMe ConHua Bubmmorexa LIOK
npoctpanenue cpeta. 3atMenus CoJiHIa U
pactipoctp https://m.edso0o.ru/ff0b3658
JIyHbl
3aKoH OoTpaxkeHus cBeTa. 3epkana. Pemienue
63 3a1a4 Ha €HEHHUE 3aKOHa OTpaxe Bubmmorera [IOK
Jla4y Ha IPUMEHEHU Ha OT HUS
P P https://m.edsoo.ru/ff0b38c4
cBETa
64 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS bu6nuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonp30oBanue NOJIHOTO BHYTPEHHETO bubmorexa [OK
yIp https://m.edsoo.ru/ff0b3cSc
OTpPaXKEHUs B ONTUYECKUX CBETOBOJIAX
Jlabopartopnast pabota "UccnenoBanue
3aBUCUMOCTH yTJIa MPETOMIICHHS] CBETOBOTO
66 Jyda OT yIJia MMaJICHus Ha TpaHuIle "BO3ayX-

cTexio"




VYpok-kondepennus "Mcnonp3oBanue

67 MTOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBI, OITUKOBOJIOKOHHAS CBSI3h"
bubmuoreka [JOK
68 JIna3e1. OnTHYUECKas CUiIa JIUH3EL
https://m.edsoo.ru/ff0b3f2¢c
bu6mmoreka [IOK
69 ITocTpoenne n300pakeHUI B TUH3AX
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopuas padora "OnpeneneHue
70 box EHori aC(I))TO}IHI/IH 5 OII)'ITI/I‘ICCKOI‘/’I CHIIBI bubmmorexa TIOK
Y F\)’ " https://m.edsoo.ru/ff0b4206
coOuparomen TMH3bI
71 VYpok-koHpeperuus "OnTruueckue TMH30BbIE bubnuoreka [JOK
puoopsI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak onTuueckas cucTteMma. 3peHue bubmmorexa TIOK
9P https://m.edsoo.ru/ff0b4684
7 Ypok-koudepentus "Jlepexto 3penus. Kak
COXpaHUTh 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbITHI
74 Hrrorona. CioKeHne CIEKTPaAIbHBIX [[BETOB bubmorexa [IOK
’ p It ) https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopatopHnas pabdora "OnbITh IO
75 Pa3NI0KEHHUIO OEJIOro CBETA B CIIEKTP U bu6mmoreka [JOK
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUY Yepe3 1IBETOBbIE QUIBTPHI"
VYpok-nipaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: Iucrepcus, uHTepdepeHIus 1
mudpakus”
77 Omnsitel Pe3epdopaa u miianerapHas MoeIb bubnuoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
79 HcnyckaHue U MorjaouieH|e CBeTa aTOMOM. bubnuorexa [IOK

KBanTe1. JInHEHYaThIEC CIIEKTPHI

https://m.edsoo.ru/ff0c144c¢




20 VYpok-nipaktukyMm "HabmroneHne ciekTpos bubnuorexa [JOK
HCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTD U €€ BUIIBI bubmorexa [TOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atoMHoOro sapa. Hyknonnas bubnmoreka [JOK
MOJIENTb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe IpeBpanieHus. M3zoronst buomorexa LIOK
a beBpatll ' https://m.edsoo.ru/ff0clal4
%4 Pemenue 3amau o reme: "PagnoakTuBHBIC bu6mmoreka [JOK
npeBpaieHus" https://m.edsoo.ru/ff0c1bda
85 [Tepuon momypacmnana
26 Ypoxk-koH(pepenmus "PagroakTuBHBIE bu6nuoreka [JOK
U3JIyYEHUs B IIPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
%7 SnepHbie peakinu. 3aKOHbI COXPaHEHUS bu6nuoreka [IOK
3aps0BOr0 U MacCOBOI0 YHCET https://m.edsoo.ru/ff0c1c58
28 DHeprus CBsA3M aTOMHBIX saep. CBsA3b Macchl bubnmoreka [JOK
U DHEPIUU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau no reme "SAnepueie peakuun"
Peaknuu cunTe3a U neneHus saep. bu6mmoreka [JOK
90 .
Ucrounuku sneprun CosiHIA U 3BE3N https://m.edsoo.ru/ff0c1e88
VYpoxk-koH(pepeHuus " nepHas sHEepreTUKa.
91 JleficTBHS paguOAKTUBHBIX U31y4YEHUN Ha
JKUBbIE OPraHU3MbI"
[TonroroBka K KOHTPOJIBHOU paboOTe MO TeMe
9 "DeKTpOMarHuTHOE MOJIE. bu6nuoreka [JOK
DJeKTpOMarHuTHbIe BOIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"
KonTponbhas pabota no teme
93 "INEeKTPOMarHUuTHOE MOJIE.

DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBbIE
siBiieHus"




94 [ToBTOpenue, o600meHue. JlaboparopHbie | | bubnuorexa [JOK
paboTsl o Kypcey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06061eHue. Pemenne

95 ACUETHBIX M Ka4ECTBEHHBIX 3aJ1a4 [0 TEME 1 bubmmorexa [OK
? " A https://m.edsoo.ru/ff0c2572

TenuoBsle mporeccsl
IToBTOpeHnue, 060061meHne. Pemenne

96 ACUETHBIX M KaYECTBEHHBIX 3a]1a4 [0 TEME 1 bubmoreia HOK
p . A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBeIx aBuratesei”

[ToBTOpenue, o6o0IeHue. Pemenne

97 ACUETHBIX M KQY€CTBEHHBIX 33]1a4 [0 TeMe 1 bubmmorexa [JOK
P | A https://m.edsoo.ru/ff0c2b30
"KIIJI a5ekTpoycTaHOBOK

08 [ToBTOpenue, o6o6menue. Jlaboparopusie | | bu6nmmoreka [{JOK
paboThl o Kypcy "CBeToBbIC sIBJICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o6o6meHue. Padora ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXpPAHEHUS B 1 bubmmorexa [OK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHHKe

100 IToBTOpenue, o6ob6meHue. Padora ¢ | bubmuoreka LIOK
tekctaMu 1o Teme "Kosnebanus u BosHbI" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, o6o6menue. Padora ¢ | bubnuorexa IIOK
TekcTamu 1o Teme "CBEeTOBbBIC ABJICHUS" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o6o0mmenue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas u siepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METO/JNYECKOE OBECNEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA
o Ousmka, 7 wmacc/ llepermkua A.B., OOmecTBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«JIPODAY; Ax1umoHepHoe 00111eCcTBO «M3parenbCcTBO «IIpocemenue»

» ®usmka, 8 ximacc/ Ileppimkua A.B., OO0mecTBo ¢ OrpaHWYEeHHONW OTBETCTBEHHOCTBHIO
«JIPODAY; AKIIMOHEPHOE 00111eCcTBO «M3parenscTBO «IIpocemenue»

 Ousmka, 9 wmacc/ Ilepprmkun A.B., I'yrhuk E.M., OOmiectBo ¢ oOrpaHu4eHHOU
oTBeTCTBEHHOCTHIO «[IPODAY; AkimonepHoe obmectBo «M3narensctBo «IIpocsenieHner
METOIANYECKUE MATEPHUAJIBI IJIA YUUTEJIA
YMK «®uzuka. 7 kiacc»

1. OnopHble KOHCIEKTHl M  pa3HOypoBHEBble 3amanus. K  ydeOHUKY  mms
obmeoOpa3oBarensHbiX 3aBeneHuil. A.B. Ilepermkub. «®wusuka, 7 wmace». — CII6.:
«BukTopus mimoc»

2. ®usuka. 7 kiacc:padbovas Tetpanp k yueOHuky A.B. Ilepwimkuna/B. A. KacesHos, B. @.
JmutpueBa — M.: lIpoda

3. Terpanp st mabopaTopHbIX padoT mo ¢usuke. 7 kinacc: Kk yueOnuky A.B. Ilepsikuna
«Dmuka. 7 kn.». ®I'OC ( x HOBOMy yueOHuKkY)/P.JI. MunskoBa, B.B. MBanoBa. — M.:
N3paTenbecTBO «IK3aMEH»

4. ®usuka. 7 k1. Metonuueckoe nocobue / H. B. ®unonoBuu. — 2-e¢ u3M., CTEPEOTHI. —
M. : Ipocda
5. Tectsl no ¢usuke. 7 knacc: k yueOHuky A.B. Ilepoimkuna «®usuka. 7 xkin.». ®I'OC (
HOBOMY yueOHUKY)/A.B. Ueborapesa. — M.: M3natenbcTBo «DK3aMeH»

6. ®usmka. 7 KiIacc: CaMOCTOSITENIbHbIE U KOHTPOJbHBIE paboThl K yueOHUKY A.B.
[Tepeimkuna/A. E. Mapon, E. A. Mapon. — M.: JIpoda
7. AuaakTHUEeCKUe KapTOUKH - 3aJaHus 1o ¢u3uke. 7 kinacc: K yueOHuky A.B. Ilepbimkuna
«®Puzuka. 7 k. OI'OC ( k HoBOMYy yueOHHMKY)/A.B. UeborapeBa. — M.: MznatenscTBO
«IK3aMeH»

YMK «®uzuka. 8 kiacc»

1. PaGouas Tterpanp mo ¢usuke. 8 xnacc: k yueOnuky A.B. Ileppimkuna «®Pusmka. SKi.y».
®I'OC ( x HOBOMY yueOHMKY)/A.B. Ilepwimkun; coct. I'.A. Jlonmosa. — M.: M3narenbcTBO
«IK3aMeH»

2. Terpaas nyst mabopatopHbix paboT mo ¢usuke. 8 kiacc: k yuyeOHuky A.B. Ilepwimikuna
«®Puzuka. 8xkin»y. ®I'OC ( k HOoBOMYy yuebHuKY)/P.J[. MunpkoBa, B.B. MBanoBa. — M.:
N3narenbcTBO «K3aMEH»

3. Iloypounsie pazpabotku mo ¢usuke. § kinacc:k yueObnuky A.B. Ilepwimkuna «®Pusnka.
8xu.y./ ek H.C. — M.: BAKO
4. dusuka. 8 kimacc. Meroaunueckoe nocodoue /H. B. ®unonosuy. — M. : JIpoda
5. Tectol mo ¢usuke. § kinacc: k yueonuky A.B. Ileppimkuna «®usuka. 8xi.yn. I'OC ( k
HOBOoMY yueOHUKY)/A.B. Ueborapesa. — M.: M3natenbcTBo «OK3aMeH»

6. ®usmka. 8 Kiacc: CaMOCTOSITENIbHBIE W KOHTPOJbHBIE paboThl K yueOHUKY A.B.
[Tepermkuna/ A. E. Mapon, E. A. Mapon. — M.: JIpoda



7. KoHTposibHBIE U caMOCTOSITENbHbIE paboThl Mo ¢u3mke. § kiacc: K yueOHHKY A.B.
[Teppimkuna «®@uzuka. 8 iy, ®I'OC ( x HOBomy yueOHmKy)/O.U. I'pomieBa. — M.:
N3narenbeTBO «OK3aMen»

YMK «®uzuka. 9 kiacc»

1. PabGouas terpamp mo ¢msuke. 9 kmacc: k yueOnuky A.B. Ilepprmkumna, E.M. I'yraHnk
«®Puzuka. 9xn». OI'OC ( k HOBOMYy yuebHuKY)/P.J[. MunskoBa, B.B. MBanoBa. — M.:
H3narenbcTBO «DK3aMEH)

2. Terpaaw s nabopaTopHbIX padot mo ¢usuke. 9 kiace: k yueOnuky A.B. Ilepbinikuna,
E.M. I'ytauk «®@usuka. 9xmn.». ®I'OC ( k HoBomy yuebnuky)/P.J[. MunskoBa, B.B. lBanoga.
— M.: U3naTenscTBO «IDK3aMEH»

3. ®usuka. 9 knacc. Metoauueckoe nmocodbue /E.M. I'ytauk, O.A. Uepaukoa. — M. : [Ipoda
4. Tectsl o pusnke. 9 knace: k yueonuky A.B. Ilepoimkuna, E.M. I'ytauk «®usuka. 9 ki1.».
®I'OC ( k HoBoMy yueOHuKY)/O.1.I'pomiieBa. — M.: U3natenbcTBO «DK3aMeH»

5. ®usmka. 9 Kimacc: caMmMOCTOSITENIbHBIE W KOHTPOJbHBIE paboThl K yueOHUKY A.B.
[Tepsimkuna/ A. E. Mapow, E. A. Mapon. — M.: Jlpoda

6. KoHtposibHbIE U camMocTOsITeNbHbIE paboThl Mo ¢Gusuke. 9 kimacc: Kk yueOHHKy A.B.
[lepoimkuna, E.M. T'ytHuK «@uzuka. 9xiy». ®I'OC ( k HoBomy yueOHuKY)/O.U. I'pomiieBa. —
M.: U3natenbeTBO «OK3aMEH»

COopnuku 3ama4 7 — 9kimacchl

1. COopnuk 3amaud o ¢usuke: 7 — 9 ki.: k yueOHukam A.B. Ilepsimikuna u np. «®Puzuka. 7
kinace», «Pusmka. § kimacey, «dPusmka. 9 kmacey. ®I'OC ( k HOBBIM ydyeOHUKaMm)/ A.B.
[lepwimikun; coct. I'.A. JlonmoBa. — M.: U3narenbcTBo «DK3aMen»

2. ®uzuka. COOpHUK BOMPOCOB M 3a1ay. 7 — 9 ki.: yueb.nmocobue ayiga obieoOpazoBaTen.
Yupexnenuit/ A.E. Mapon, E.A. Mapon u np. — M.: JIpoda

3. Coopuuk 3amgau mo ¢uszuke. 7 — 9 kmaccel: ydeb.mocobue s 001meo0pa3oBaTelbHBIX
opranuzauuii/ B.W. Jlykamuk, E.B. Banosa, [Ipocsemienne
4. KoMmiekT HarIsagHbIX IOCOOUH.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/
https://lesson.academy-content.myschool.edu.ru/
http://experiment.edu.ru
http://school-collection.edu.ru
http://fcior.edu.ru

http://www.fizika.ru

http://college.ru/fizika/

http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru

http://metodist.1bz.ru/

http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm



http://physics.nad.ru/physics.htm.
http://nau-ra.ru






