PaccMmorpeno Ha 3ace/laHuuU COI'JTACOBAHO

IIIMO ecTecTBEeHHO-HAY4YHOTO

HHKJ]a
ééé C.B. Cupuna
IIpdtoxon or 29.08.2025 r. Nel

MyHULATIAJIBHOE aBTOHOMHOE 00111e00pa30BaTe/IbHOE YIPEKIAEHHE
IlepeBanoBckasi cpeHsia obuieobpa3zoBaTeibHas IKoIa
TrOMEeHCKOro MyHHIIHIIAJIBHOIO palioHa

3amecTUTeNb JUPEKTOPa 1Mo
YBP

ﬁk@/ C.H.CobGoieBcKux
or 29.08.2025 r.

PRI LD

.. *f((f?

Pabouyast nporpamma y4e0HOro npeamera
«Dusnka»

ba3oBbIil ypOBEHb

7-9 kiaccel
Cpox ocBoeHus 3 rojia

¢. [lepeBasioBo, 2025 roa



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO OO0IEro oOpa3oBaHMsI COCTaBIIEHA Ha
OCHOBE TOJOXEHUI W TpeOOBaHWI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIeNwu mpenojaBaHus y4eOHOTO
npenmeta «Pu3nka».

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3MKH Ha
JeSITeIbHOCTHONH ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.

[Iporpamma 1o ¢pu3MKe yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepualia 1o rojam
oOyueHus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIEN0BATEIbHOCTh H3YyUEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuxcs.

[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHUsI METOANYECKON TOMOIIU YYUTETIO
B CO31aHUM paboyel MporpaMMBbl 110 y4eOHOMY MPEAMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAaT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomueil U pusndeckoit reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMsS HAy4HOIO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa U3 TNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH W HUHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
® Hay4yHO OOBSCHSATH SBJICHHUS;
® OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOT'O HCCIIE0BAHNUS;
® UHTEpIPETUPOBaTh JaHHbIE W MCIOJIb30BaTh HAyuyHbIE JOKa3aTeNIbCTBA JJISl IOIYYCHUS
BBIBOJIOB.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmuu npenoaasanus yyeOHoro npenMera «®usmnka» B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenus Gpu3nku:

e npuoOpeTeHHe MHTEpeca W CTPEMJICHUs OOYdYaIOUIMXCS K HAYYHOMY H3YUEHHUIO MPUPOJIHI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTAaBIEHUII O HAy4HOM  METOA€ IMO3HaHUS U  (HOpMHUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopMHpOBaHHME HAYYHOTO MHUPOBO33PEHHsI Kak pe3yjibTaTa H3y4eHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopMUpOBaHHE TIPEACTABICHUIN O posin U3MKHU Ui Pa3BUTHUS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHil;



® pa3BUTHE TMPEJICTaBICHHMH O BO3MOXHBIX cepax Oyaymed mnpodeccuoHaIbLHON
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, MOArOTOBKA K JajbHEHIIEMy OOY4YEHUIO B 3TOM
HarpaBJICHUH.

JlocTrkeHue 3TUX Liened nmporpaMMsl 1o (U3KMKe Ha YPOBHE OCHOBHOI'O 0oOwIero oOpa3oBaHus
o0ecreunBaeTcsl pelICHUEM CIeIYIOIUX 3a4a4:

e npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOECHHMHM BEILECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e NpuOOpEeTEeHHE YMEHUH ONMUCHIBATh M OOBACHATH (PU3MUECKUE SBICHHS C MCIOIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIIECHUs IPOCTEHIINX PACUETHBIX 3aJay C UCIOJIb30BAHUEM (PU3MUECKUX
MoJielell, TBOPYECKUX U IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUH HAOMIOAATh MPUPOJAHBIC SIBICHUS W BBIIOJHSATH OIBITHI, J1TAOOpaTOpPHBIE
paboThI U HKCTIEPUMEHTAIbHBIE UCCIIETOBAHMS C UCIIOJIb30BAaHUEM U3MEPUTENIBHBIX IPHOOPOB;

e OCBOGHHE MpPUEMOB pPabOTBl ¢ uUHPoOpManuell (U3NYECKOro COJEpXKaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSX (DU3MKM, aHAIW3 M KPUTHYECKOE OLCHMBAHUE
uH(popMaLuu;

® 3HAKOMCTBO cO cdepamu Npo(ecCHOHAIBHOW NESTEeIbHOCTH, CBA3aHHBIMU C (U3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIXKEHUSIX (PU3NIECKON HAYKH.

CBA3b C PABOYEN ITIPOT'PAMMOM BOCIIUTAHUSI IIKOJIBI

Peanu3anus BOCIUTATENbHOTO MOTEHLHMANA YPOKOB (U3UKU (YPOUHOH NEsITEeIbHOCTH,
ayIUTOPHBIX 3aHATHH B paMKaX MaKCHUMalbHO JIOIYCTHUMOW  y4eOHOW  Harpy3Kku)
IIPElyCMaTPUBAET:

- MaKCHUMaJIbHOE MCII0JIb30BAHUE BOCIUTATENIbHBIX BO3MOXKHOCTEH COAEpM aHUS YPOKOB
uis (OopMUPOBaHUS y OOYYaIOUIMXCS POCCUMCKUX TPAJAMLMOHHBIX JYXOBHO-HPABCTBEHHBIX M
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHUMCKONO HCTOPUYECKOTO CO3HAHHUA HA  OCHOBE
HCTOPUYECKOI0 MPOCBEIIEHUs; MOAO0p COOTBETCTBYIOLIETO COJAEPKAHMSI YPOKOB, 3a/JaHUH,
BCIIOMOTaTeNbHBIX MaTEPUAJIOB, TPOOJIEMHBIX CUTYAIMH 11 00CYXKICHHIA;

- BKJIFOUEHHUE B COJIEP)KaHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YyIbTaTOB BOCIIUTAHUS, UX
yUET B ONIPEACIEHUH BOCIIUTATENBHBIX 33/1a4 YPOKOB, 3aHATUM;

- BBIOOp METOJI0B, METOJMK, TEXHOJIOTHH, OKa3bIBAIOUINX BOCIUTATEIbHOE BO3/EHCTBUE
Ha JINYHOCTb B COOTBETCTBUHU C BOCIIHUTATEJIBHBIM HJEAJIOM, LEJIBI0O U 3aJadyaMHi BOCIUTAHUS,
LIEJIEBBIMU OPHUEHTHPAMHU PE3YJIbTaTOB BOCIUTAHUS; PEATU3aLUI0 IMPUOPUTETA BOCIIUTAHUS B
y4eOHOI e TeTbHOCTH;

- IPUBJIEYEHUE BHUMAHUS 00y4arOUIMXCcs K IEHHOCTHOMY aCleKTy U3y4aeMbIX Ha YpOKax
NOpPEIMETOB, SBICHUH W COOBITMH, WHUIMUPOBAHUE OOCYXJIEHHUH, BBICKAa3bIBAaHWH CBOEro
MHEHHS, BBIPAOOTKM CBOETO JUYHOCTHOTO OTHOIIEHMSI K HM3y4aeMbIM COOBITHSIM, SIBICHUSM,
Iunam;

- TOpPUMEHEHHWE WHTEPAKTUBHBIX (opM y4eOHOH pabOThl — MHTEUIEKTYaIbHbIX,
CTUMYJMPYIOIIMX [TO3HABAaTEJIIbHYI0 MOTHUBALIMIO, WUIPOBBIX METOJUK, IUCKYCCHUH, AAIOIIHUX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JMajora; rpynmnoBod paloThl,
KOTOpas YYWUT CTPOMTHb OTHOUICHHS U JeHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET Pa3BHTHUIO
KPUTHYECKOT'O MBIIIUICHHUS;

- noOyxJaeHne oOydaromuxcsi coOMoAaTh HOPMBI NOBEJCHMSA, MpaBUia OOLIEHUS CO
CBEPCTHUKaMH U TMEJaroruyecKUMU pabOTHHKAMH, COOTBETCTBYIOLIME YKJIaay IIKOJBI,
YCTAHOBJICHHE U MOJIEPKKY JOOPOKENTaTeNbHOM aTMoc(hepsl;

- OpraHu3alldi0 HACTaBHUYECTBA MOTHUBHUPOBAHHBIX U APYAUPOBAHHBIX O0YYarOMIMXCS
Ha/l HEYCIEBAIOIIMMHU OJHOKJIACCHHUKAaMHM, B TOM 4YHCIE C OCOOBIMH 0Opa30BaTeNbHBIMU
NOTPEOHOCTAMH, AAIOLIEr0 OOYHYaIOUIMMCS COLMAIBHO 3HAYMMBIM ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;



- MHULMUPOBAHME U TMOJJICPKKY HCCIEI0BATEIbCKONW JEATENbHOCTH OO0YYarolIuXcs,
IUIAHUPOBAHWE W BBINOJIHEHUE WHAMBUAYAJIBHBIX W TPYIIIOBBIX IIPOEKTOB BOCIUTATEIBHON
HaIIPaBJIECHHOCTH.

Pe3ynpTaThl eMHCTBA y4eOHOM M BOCHUTATENbHOM JIE€ATEIBHOCTH OTPaXXEHbI B paszeine
paboueii mporpammbl «JIMYHOCTHBIE PE3yNbTaThl U3Y4eHUs ydeOHOro mpeamera «Pusnka» Ha
YPOBHE OCHOBHOI'O 00ILIero 00pa3oBaHUs».

MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYEBHOM I1JIAHE

B cucreme o6Omero oOpasoBanus «®Pusnka» SBISETCS 00s3aTENbHBIM Y4eOHBIM
IpeJMETOM, KOTOPBI BXOAWUT B COCTaB IHpenMeTHOW obnactn «EcTecTBeHHO-HaydHBIC
HPEMETHI».

Cpoxk ocBoeHus paboueit mporpammsl: 7-9 Kimaccel, 3 roaa

KonngecTBo yacoB B yueOHOM Iu1aHe Ha u3ydeHue npeamera (34 yuyeOHbIe Heenn)

Knacc KonnyecTBO 94acoB B HEAECIIIO KomanyuecTBo yacosB B rox
7 xiacc 2 68
8 kacc 2 68
9 xiacc 3 102
Bcero 238

[Ipennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHbIN XapaKTep, yYUTeNlb JI€laeT BbIOOp IMpoBeneHUs 1adOopaTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUYaTbHBIX OCOOCHHOCTEN 00YyJarOIINXCsl, CIIMCKA SKCIIEPHUMEHTATbHBIX
3aJJaHuH, MIPeIJIaraéMbIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOI'O IK3aMEHa 10 (PU3UKE.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPY KAIOIIEro MUpa.

®usuka — HayKa o npupone. SBienus npupoapl. PU3NYECKUE SIBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. V3MepeHue ¢usznyeckux BenuuyMH. Pusnueckue IpuOOpbI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3mka u npyrue ecTrecTBEHHbIE HAYKH U3ydaroT Ipupoay. EctecTBeHHO-Hay4HBbIH
METOJl TO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIPOCA, BBIIBM)KEHUE TMIIOTE3,
9KCHEpPUMEHT IO IPOBEpKE TuUIoTe3, OO0bsAcHeHHe HaOmromaemMoro spieHus. OnucaHue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. MexaHunueckue, TEIIOBbIE, IEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue NpudOpbl U MpoLeaypa NPSIMbIX U3MEPEHUN aHAJOTOBBIM M LU(POBBIM
npubopom.

Jlabopamopuuvie pabomot u onvimel.
OmnpeneneHne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.
W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Onpenenenue pasMepoB MajbIX TEIl.
W3mepenue TtemmepaTypbl MpU IOMOLIM KUAKOCTHOTO TEpPMOMETpa M JaT4MKa
TEMIIEPATYPHI.

6. IlpoBenenne uccieoOBaHUS IO MPOBEPKE THIIOTE3BI: JAIBHOCTh TOJNETA IIapUKa,
HYIIEHHOT0 FOPU30HTAJIBHO, TEM 0O0JIbIIe, YeM 0O0JIbIlIe BHICOTA ITyCKa.

agkrownE

Pa3nea 2. IleppoHavyanbHble CBeJCHHS 0 CTPOCHHUH BeEIECTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OMbITHI, J10Ka3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHne dactul BemiecTBa. CBs3b CKOPOCTH ABM)KEHUS YaCTUI[ C TEMIIEpaTypOH.
bpoyHnoBckoe naBmxenue, auddysus. B3aumopaelcTBHEe dYacTHI] BeUIeCTBA: NPUTSIKEHUE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSL BEIIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEM U  TBEPABIX
(kpucTayminyeckux) Tea. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSPHbIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHHM
BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBMKEHUS.

2. Habmonenue nuddysun.

3. Habnronenue siBIIeHUH, OOBSCHSIOMNXCS MPUTHKCHUEM WA OTTATKHBAHUEM YaCTHII
BELIECTBA.

Jlabopamopuvie pabomol u onsimol.

1. Ouenka auameTpa aToMa METOOM PSAJOB (C UCIOTIB30BaHUEM (oTorpaduit).

2. OnbITH IO HAOTFOIEHHUIO TETUIOBOTO PACIIMPEHHS T'a30B.

3. OnbITh O OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO TPUTSKEHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.
Mexannyeckoe ABWXKeHHE. PaBHOMepHOe H HepaBHOMEpHOe ABukeHHe. CKOpPOCTb.
Cpenssist CKOpoCTb ITPY HEPAaBHOMEPHOM JBUKEHUM. Pacd€T MyTH U BpEMEHU IBUKEHUS.



SBnenue uHepuuu. 3aKOoH HMHepUUU. B3aumopeiicTBMe Ten Kak NPUYMHA H3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lmotHocths BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuwia kak XxapakrtepucTuka B3aumonenctBus ten. Cunma ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAToTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTs. CioxeHue Cuil, HalpaBiICHHBIX IO
onHOI npsmoil. PaBHozelcTBytonas cui. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Jemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3Mepenne CKOpOCTH IPAMOIMHEUHOTO ABUKEHHUS.
Habnroienue siBjeHUsI UHEPIIUH.

HabGmonenre n3meHeHus: CKOPOCTHU MPU B3aUMOJICUCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.

. CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON MPSIMO.

./Ia60pam0pubte padomul u onvimol.

1. Omnpenenenrie CKOpPOCTH PaBHOMEPHOTO ABMXKEHUS (IIapuka B KUIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Jjanee).

2. OmpenencHre CPeHEH CKOPOCTH CKOJBKCHHS OpYyCKa WIIM IIapuKa 10 HAKIOHHON
MJIOCKOCTH.

3. Omnpenenenne IOTHOCTU TBEPAOTO TeTA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (nedopManuu) Npy>KUHBL OT
IIPUJIOKEHHOM CHJIBI.

5. OmBbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHsI OT Beca Tella U
XapakTepa COIPUKACAKOLIUXCS [TOBEPXHOCTEN.

oakrwdE

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

Hapnenune. CrocoObl yMeHbLIEHMs M yBEeIWYeHHUs JaBieHusd. JlaBieHue rasa.
3aBUCUMOCTh JJaBJICHU Tra3a oT 00béMa, Temnepatypsl. [lepegaua naBiaeHust TBEPIBIMU TellaMH,
KUAKOCTAMM M razamu. 3akoH Ilackans. [IHeBMaTnueckue MaimMHbL. 3aBUCHMOCTH JABJICHUS
KUAKOCTU 0T TiyOuHbl. ['mapocratnueckuid  mapagokc.  CooOmaromuecss  COCy[bl.
I'mppaBnnueckne MEXaHU3MBI.

Atmocdepa 3emsn u atmocdepHoe naBieHue. [IpUuMHBI CyIIeCTBOBaHMS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro naBieHus. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JleiicTBAEe KUIOKOCTM M Ta3a Ha MOIPYyKEHHOE B HUX TelO. BpITalKkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxoruiaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBJIEHUS ra3za OT TEMIIEPATYpPHI.

2. Tlepenaya naBiieHUS JKUAKOCTHIO M TA30M.

3. CooOmaromnecst CoCy/bl.

4. T'mapaBiauueckuii mpecc.

5. IlposiBiienue necTBrs aTMOCHEPHOTO AABICHHUS.

6. 3aBUCUMOCTh BBITAIKHBAMOINIEH CHIBI OT 00BEMaA TOTPYKEHHOH dYacTH Tenma |
IJIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BHITAIKMBAIOIICH CHIIBI BECY BRITECHEHHOM JKUIKOCTH.

8. YcnoBue miaBaHMsA TeN: IUIABAaHWE WIM TOTPYXKEHHE Tel B 3aBHCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.



Jlabopamopuwvie pabomot u onvimel.

1. WccnenoBanue 3aBUCUMOCTH Beca Tesa B BoJie OT 00bEMa MOTrpyKEHHON B KHUIKOCTh
4acTu Tela.

2. OnpenencHue BBITAIKUBAIONMICH CHJIBI, JEHCTBYIOIIECH Ha TEJIO0, IMOTPYKEHHOE B
KUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKHBAIOMIEH CHJIBI, JEHCTBYIONIEH Ha TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

4. OmbIThl, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD BBITAIIKMBAIOUICH CHJIbI, AEUCTBYIOIICH Ha
TEJO B )KHUJKOCTH, OT 00bEMA MOTPYKEHHOU B MKHUIAKOCTh YaCTH TEJIA U OT TUIOTHOCTHU KHUJIKOCTH.

5. KonctpynpoBanue apeoMerpa WIM KOHCTPYUPOBAHHE JIOAKA M OIpeaeiecHue e&
IrPY30I0ABbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanunyeckas padora. MOIITHOCTb.

[IpocTeie MexaHWU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. l[IpaBuiio paBHOBecHs
pbluara. IlpumeHeHue npaBuiia paBHOBECUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckass »Heprus. KuHermdeckas M IOTeHLManbHass dHeprus. llpespaiuenue
OJIHOTO BU/Ia MEXaHUUECKON SHEPIUU B JPYroil. 3aKOH COXPaHEHUs JHEPIHH B MEXaHUKE.

Hemoncmpayuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Onpenenenne paboOThl CHJIBI TPEHHUS IPU PABHOMEPHOM JBMIKEHMM Tella 110
TOPU30HTAJILHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBUi paBHOBECHUS pbluara.

3. Uzmepenue KII/] HakIOHHOM MIOCKOCTH.

4. N3yuyeHue 3aKOHA COXPAHEHUS] MEXaHUUYECKON YHEPIHUH.

8 KUIACC

Pa3nea 6. TenuioBbie siBJIeHUS.

OCHOBHbBIE TOJOXEHUSI MOJEKYJISIPHO--KHHETUYECKOH TEOPHUH CTPOEHUS BEIIECTBA.
Macca u pazMepsl aTOMOB U MOJEKYJI. OIBITB, NMOATBEPKAAIOIINE OCHOBHBIE IOJOXKEHHS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOro, KUAKOIO M razo00pa3HOro cocTosHui BemecTBa. Kpucrammnueckue
u amop¢ubie Tena. OOBSICHEHHE CBOWCTB Tra3oB, XUAKOCTEH M TBEPIBIX TEJN Ha OCHOBE
MIOJIO)KEHUN MOJIEKYJISIPHO--KUHETHUECKON Teopuu. (CMadynBaHUE M KallWUIAPHBIE SBIICHUS.
TenioBoe paciiupeHue u cxatue.

Temneparypa. CBsi3p TeMIleparypbl €O CKOPOCTBIO TEIJIOBOI'O JIBUKEHHUS YacTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya u
coBepieHre padoThl. Busl Temonepeaayu: TeIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.

KonnuecTBo Temnorel. YaenbHas TEMIOEMKOCTb BellecTBa. 1e€mIooOMEH U TEIIoBOE
paBHOBecHe. YpaBHEHHE TerjioBoro Oananca. IlnaBineHue m oTBepAeBaHUE KPHCTATMYECKUX
BEIIECTB. YeNbHas TemioTa IiaBieHus. [lapooOpa3oBanume u kKoHjeHcanus. Mcmapenue.
Kunenue. YnaenpHass Temigora napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpPATypbl KUIEHHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Brnaxnocts BO3ayXa.

OHeprus TOIUIMBA. Y IeIbHAs TEMI0TA CTOPAHUS.

[Tpuntunsl paGotel TerioBbix asurateneit KIIJ[ teroBoro nBurarens. TemoBble
JIBUTATENIH U 3aIIUATA OKPYKAIOMIEH CPEbI.

3aKOH COXpaHEHMS U MIPEBPALLEHUS S3HEPTUH B TEIUIOBBIX IIpOLECcCaXx.



Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JABHKEHUS.
Hab6monenue nuddys3un.
Habmroienue siBjeHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHUI.
HabmniofeHue TernaoBoro pacmpeHus Te.
V3meHeHne AaBlieHus Ta3a Npu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuia u3MepeHus: TeMIIEPaTyphl.
Bunel Teronepenayu.
OxJaxJieHue Ipu COBEPUICHUN PaOOTHI.
. HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CUIIAMHU.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HaOmroneHue KUIeHus.
12. HalGnroseHre MOCTOSHCTBA TEMITEPaTyphl IPH TIJIABJICHUU.
13. Monenu TeIuIOBBIX ABUTATENIEH.
Jlabopamopuvie pabomol u onvimol.
1. OnbITI 1O OOHAPYKEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO HPUTSIKEHHUS.
2. OmnbITH IO BRIPAIMBAHHUIO KPUCTAJUIOB MIOBAPEHHOMN COJIM WM caxapa.
3. OnbITHI O HAOJIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
4. OnpeneneHue AaBICHUS BO3/lyXa B Oa/UIOHE HIMPHUIIA.
5. OmbITHI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh MaBJICHHUS BO3AyXa OT e€ro o0néma u
HarpeBaHUs WK OXJIAXKICHHSL.
6. [IpoBepka THUMOTE3bl JUHEHHOW 3aBUCUMOCTH [UIMHBI CTOJOMKA KHAKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMIIEPATYPHI.
7. Habmronenne u3MeHeHus BHYTPEHHEH SHEpruM Teja B pe3yibTaTe TeIIonepeaayu u
paboThl BHEIITHUX CHII.
8. HccnenoBanue sBIeHUS TEMI000MEHa ITPH CMEIIMBAHUH XOJIOAHOM U ropsyeil BOJbI.
9. OnpeneneHre KONMMYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJOH TpH TeriooOMeHe C
HArpeThIM METAITTUYECKUM [IIIUHAPOM.
10. Onpenenenne yaenbHON TETNTIOEMKOCTH BEIIECTBA.
11. HccnenoBanue nporiecca UCIIapeHusl.
12. Omnpenenenne OTHOCUTEILHON BIKHOCTH BO3/TyXa.
13. OmpeneneHue yAenbHOM TEIIOTHI MJIABICHUS JIbA.

CoNoOR~wNE

Pa3nes 7. DiiekTpuyeckne 1 MATHUTHBIC SIBJICHHSA.

Onektpuzanus Tend. JIBa pona ayeKTpuUecKux 3apsiioB. B3anmMopeiicTBrue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIIBI B3aWMOJEUCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEJIIAMH ).

Dnektpuueckoe noisie. Hanpsok€HHOCTD 3neKkTpudeckoro noiisd. [IpuHuun cyneprno3unuu
AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocutenun snextpuyeckux 3apsiioB. DJIeMEHTapHbIA 3yekTpuueckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBHS CYILIECTBOBAHHUS 3JIEKTPUUYECKOTO TOKa. VCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHWCTBHS JIIEKTPUUYECKOTO TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektprueckass nenb. Cwia Toka. OnekTpudeckoe HanpspkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHUE BellecTBa. 3akoH Owma [  ydacTKa LEMNH.
[TocnenoBarensHOE M MapaICIbHOE COSTMHEHUE TIPOBOTHUKOB.

PaGotra m MomHOCTH 3MeKTpUYecKkoro Toka. 3akoH Jlxoyns—JIeHna. DiekTpudeckue
[ENY ¥ TOTPEOUTEH IIEKTPUUECKON dHEPTUU B ObITY. KOpOoTKOE 3aMBbIKaHUE.

ITocTossmaBIe MarHuThl. B3amMojelcTBHE IIOCTOSHHBIX MarHUTOB. MarHmTHOE ITOJIC.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOE mosie



ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. JIeHCTBUE MAarHUTHOTO IOJIS
HAa T[POBOJHUK C TOKOM. OJEKTPOJABHUraTesb MOCTOSHHOro Toka. lcmonb3oBaHue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apagess. SBiaeHue daeKTpoMarHUTHOM uHAykuuu. IlpaBuiio  Jlenua.
Onekrporerepatop. CrocoObl TONyYEHUS DIIEKTPUYECKOW HHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DJIeKTpHU3aus Tell.

JIBa poJia AJIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsIOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MonenrpoBaHue CUIOBBIX JTUHUI STEKTPHUUECKOTO TOJIS.

M cToYHMKM TOCTOSIHHOTO TOKA.

JleicTBHS STEKTPUUECKOT0 TOKA.

0. DnexTpuYecKHii TOK B )KUIKOCTH.

1. T"a30BBIit pa3ps.

12. M3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13. M3mepeHue 31MeKTPUIECKOr0 HAIPSKEHUS BOJIBTMETPOM.

14. Peocrtat u Mara3uH CONPOTHBIICHUI.

15. B3aumojeicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MoxenupoBaHue HEBO3MOKHOCTH Pa3ACiICHUS TIOJTIOCOB MarHUTA.

17. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOe noje Toka. IeKTPOMarHur.

20. JleficTBHME MarHUTHOTO ITOJISI HA TIPOBOJIHHUK C TOKOM.

21. DnexTpoABHUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS SJICKTPOMArHUTHON MHTYKITHH.

23. OmbiTel Dapanes.

24. 3aBUCUMOCTP HAIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHHKHOBCHHS.
25. DnexTporeHepaTrop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimel.

OnBITHI MO HAOTIOEHUIO SNIEKTPU3AIIUHU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
WccnenoBanue neicTBUS JIEKTPUUECKOTO MOJISl HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IEMH MTOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepennie u peryaupoBaHue HAPsHKEHUS.

WccnenoBanme 3aBUCHMOCTH  CHJIBI  TOKa, WAYIIETO dYepe3  PEe3UucTop, OT
COMNPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. OnbBITBI, JEMOHCTPHUPYIOIIUE  3aBUCUMOCTH  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €r0 JUIMHBI, TJIOIIAU OIEPEYHOr0 CEUEHHS U MaTepuara.

8. IlpoBepka TpaBmWiia CIOKECHUS HANPSDKEHUH IPU TOCIEIOBATSIIEHOM COCJIMHCHUN
JIBYX PE3UCTOPOB.

9. IpoBepka mpaBwiIa Il CUITBI TOKA MTPH IMAPAIICIIEHOM COSAMHCHUH PE3UCTOPOB.

10. Ompenenenue pabOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. OmpeneneHne MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEIAEMOIl Ha Pe3UCTOpeE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKQ, HIIYILETO Yepe3 JIAMIIOUKY, OT HAMPSIKEHUS
Ha Hel.

13. Omnpenenenue KIIJ1 narpeBares.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

RRoOoo~NoOR~wNE

oakrwdE



15. M3yyeHne MarHMTHOTO TOJS TOCTOSHHBIX MAarHUTOB NpPU HUX OOBEIUHEHHM H
pas3JesieHun.

16. HccnenoBanue ACWCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS KATYIIKU C TOKOM
Y MarHuTa OT CWJIbI TOKA U HalpaBJICHUS TOKA B KATYILIKE.

18. MsyueHue neHCTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KonctpyupoBaHue U U3y4eHue paboThl JIEKTPOIBUTATEIS.

20. Uzmepenne KII] amekTpoaBuraTeibHOM YCTAaHOBKH.

21. OnbITEI IO MCCIENIOBAHUIO SIBJICHUS JICKTPOMATHUTHOM WHAYKIMH: HCCIICAOBAHHE
M3MEHEHUH 3HaYeHMsI U HAIIPaBJICHUSI UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe amxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOrO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe nABMKeHHe. HepaBHoOMepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IIPH HEPAaBHOMEPHOM
JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe jaBwkeHue. CBoOOIHOE MaJeHHUE.
Onpitel ["anunes.

PaBHOMepHOE BHXEeHHE IO OKpYXHOCTHU. Ilepuon u yacrota obpaiuenus. Jluneinas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsoiit 3akoH Herotona. Bropoit 3akon Herotona. Tperuit 3akon Hertotona. [lpuniun
CYNEPIIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CWila TPEHHUS CKOJIBKEHUS, CHJIa TPEHUS
IIOKOS1, APYTHE BUBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEHHEe CBOOOIHOrO MajeHUs.
JBuxenune 1uaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[epErpys3KHu.

PaBHOBecue marepuanbHOUW TOUKH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue TBEPHOTO
TeJla C 3aKPEeIIEHHOMN OChIO BpallleHus. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3meHnenue nMmmynbsca. Mnynbe cuibl. 3aKOH COXpaHEHUS! MMITYJIbCA.
PeakTuBHOE IBUKECHHE.

Mexannueckas pabota U MomHOCTh. PaGora cui Tspkectu, ynpyroctd, TpeHus. CBsizb
sHeprun u pabothl. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrennmanpHas 3Heprus cxxaroi npyxxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
DHEPruu. 3aKOH COXPAaHEHHSI MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaGmroieHre MeXaHU4eCKOro JBMKEHUS TeJla OTHOCUTEIBHO pa3HbIX TeJ OTCYETA.

2. CpaBHEHHUE TyTE€H W TPACKTOPHH ABYIKEHHSI OIHOTO M TOTO YK€ Tella OTHOCHTEIBHO
Pa3HBIX TEJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHHSI TPSIMOJIMHEHHOTO IBHKCHHS.

4. WccnenoBaHue MPU3HAKOB PaBHOYCKOPEHHOT'O JIBUKEHUSI.

5. HaGmronenne nBMKeHUsI TeJa IO OKPYKHOCTH.

6. HaOmronenue MeXxaHWYEeCKHX SIBICHUM, IPOUCXOIAIINX B cucteMe otcuéra «Tenexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KabuHeTa (QU3HKH.

7. 3aBUCUMOCTH YCKOPEHHMS TeJIa OT MacChl TeJla M JEHCTBYIOIIEH Ha HETO CUJIBI.

8. HalOnroeHue paBeHCTBA CHII IPU B3aMMOACHCTBUH TEIL.

9. M3meHeHue Beca Tena MpU YCKOPEHHOM JIBUKEHHUU.

10. Ilepemaya uMmysbca MpH B3aUMOICHCTBHHA Tell.

11. IIpeoOpa3oBaHus SHEPTUH MIPH B3aUMOICHCTBUH TEJL.

12. CoxpaHeHne UMIYJIbCa TPH HEYIIPYTOM B3aUMOJICHCTBUH.



13. Coxpanenue uMITyabca Mpu aOCOIIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmroneHne peakKTUBHOTO ABUKCHUS.

15. CoxpaHeHne MEXaHUYECKOM dHEPIrUU Ipy CBOOOAHOM Ia/IEHUH.

16. CoxpaHeHHe MEXaHWYECKOW OHHEpruu TMpu JBWKEHUU Tela TMOoJ JeHCTBUEM
PYKUHBL.

Jlabopamopuusie pabomot u onvimel.

1. KoHcTpynpoBanue TpakTa Ui pasroHa M JalbHEWIIEro paBHOMEPHOTO JBIIKCHHS
HIapUKA WIH TEISKKH.

2. OnpeneneHue cpenHell CKOPOCTH CKOJBKEHHUS OpycKa WIM ABIDKEHHS MIApHKa I10
HAKJIOHHOM IJIOCKOCTH.

3. OnpeneneHue yCKOpPEHHs Teja NPU PABHOYCKOPEHHOM JIBUKCHHWU MO HAKIOHHOM
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTHU ITyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JIBUKEHUHU 0e3
HAYaJIbHOM CKOPOCTH.

5. IlpoBepka TUNOTE3bI: €CIIM TNPH PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadalbHOU
CKOPOCTH IIYTH OTHOCATCA KaK psAJd HEUETHBIX YHCET, TO COOTBETCTBYIOIIHE MPOMEKYTKHU
BPEMEHU OJIMHAKOBBI.

6. UccnenoBanne 3aBUCHUMOCTH CUJIbI TPEHHUS CKOJBXKEHHUS OT CHUJIbl HOPMAJIbHOTO
JTABIICHUSL.

7. Onpenenenne ko3 uieHTa TPEHUs CKOJIbKEHUSI.

8. Omnpenenenune XECTKOCTU TPYKUHBI.

9. Ompenenenrie pabOTHl CHJIBI TPEHHs] TpPU PABHOMEPHOM JBUKCHHH Tella [0
TOPH30HTAIBHOW MTOBEPXHOCTH.

10. Ompenenenue pabOThl CUIIBI YHOPYTOCTH NpU MOABEME Tpy3a C HCIOIH30BAHUEM
HETIOABIKHOTO U TIOABIYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Paznen 9. Mexann4yeckue Kojae0aHusi M BOJHbBI.

Koneb6arenbHoe nBmxenne. OCHOBHBIC XapaKTEPUCTHUKU KOJIEOAHWMU: MEPUOJ, 4acToTa,
amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dSHepruu Mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue Konebanus. BeinyxxaeHnsie konedanus. Pesonanc. MexaHnyeckue BOJTHBI.
CgoiicTBa Mexannueckux BoJH. [IpogonpHbIe U TIoNepeyHble BOJIHBI. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TeEJE€, CEICMUYECKNE BOTHBI.

3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u yabTpa3ByK.

Jemoncmpayuu.

Habmonenue xoneGanuil Te Mo 1€HCTBUEM CHIIBI TSDKECTH M CUJTBI YIIPYTOCTH.
Habmronenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U pe30HAHCA.

PacrnipocTpanenue mpo0abHBIX U MMONIEPEYHBIX BOJIH (HA MOJIEIH).

Hab6nronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaéopamopuwe pabomout u onvimol.

1. Onpenenenue 4acTOTHI U MeproIa KOIeOaHU MAaTEMaTHIECKOTO MAasSTHHKA.

2. OmpeneseHUe YacTOTHI U TIEpHO/1a KoJeOaHUH TPY>KUHHOTO MasTHHKA.

3. HUccnenoBanue 3aBUCMMOCTH Tepuoja KojeOaHUN MOJIBEUICHHOTO0 K HUTH Tpy3a OT
JUTUHBI HUATH.

4. WccnenoBanue 3aBUCHMOCTH TepHoJa KoieOaHUN MPYKUHHOTO MAasTHHKA OT MacChl

oarwhE

rpysa.
5. IlpoBepka HE3aBHCHMOCTU TNepHOJa KoyieOaHWH Trpys3a, MOJBEHIEHHOTO K HHUTH, OT

Macchl rpys3a.



6. OnbITB, JEMOHCTPUPYIOIIME 33aBUCUMOCTh TIepuHoja KoJeOaHUil MPYKMHHOTO

MasjATHHUKA OT MACChI I'py3a U JKECTKOCTHU IIPY>KUHBI.

7. N3mepenue yckopeHHs CBOOOIHOTO MaACHUSI.

Pasznen 10. 3J'ICKTPOM3FHI/ITHO€ moJie " 3JICKTPOMAriHuTHLIC BOJIHBI.
9JI€KTpOMaFHI/ITHOG I10JIC. :‘)J'ICKTpOMaFHI/ITHBIC BosiHEI. CBolicTBa OJICKTPOMAarduTHBIX

BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VICrionb30BaHuE 3JIEKTPOMArHuTHBIX BOJIH JIJI1 COTOBOM

CBA3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CgoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopmuvie pabomul u onvimol.

1. W3ydeHue CBOMCTB EKTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pasznea 11. CBeroBbIe iBJICHHUS.
JlyueBast mozaenb cBeta. Mcrounuku cBeta. [IpsimonnHeHOE pacnpoCTpaHEHHE CBETA.

3aTrMeHus COJ'IHI_[a u .HYHBI. OTpa)KCHI/Ie cBeTa. I1mockoe 3CPKaJo. 3aKkoH OTpaXCHUA CBCTA.

[penomienue cBera. 3aKOH MpeaoMiieHus cBeTa. [1oHOe BHYTpEHHEE OTpaKEHUE CBETA.

Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHUA B OIITUYCCKUX CBCTOBOJAX.

JIunza. Xon myuedt B smH3e. OnTmueckas cuctema (oToamnmapara, MUKPOCKONA W

Tejeckona. ['1a3 kak onTuyeckas CUcTeMa. EJ'II/ISOp}IKOCTL " JaJIbHO30PKOCTb.

Paznoxxenune Oemoro cera B crektp. OmnbiTel HploToHa. CliokeHHME CHEKTpalIbHbBIX

OBCTOB. I[I/ICHepCI/IH CBCTaA.

Jemoncmpayuu.

[TpstMmonMHEHOE pacpoCTpaHEeHHEe CBETA.

OTtpaxkeHue cBera.

[Tomyuenue n300pakeHUi B TUIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTH4ecKHii CBETOBO/I.

Xon tydeit B coOuparoliei JTruH3e.

Xox J1ydeil B paccenBarolel JIMH3E.

[Tomy4yenue n300paskeHUit ¢ TOMOIIBIO JTHH3.

. [punnun neiictBus ¢oroanmnapara, MUKPOCKOTA U TEIECKOTIA.

10. Mogens riasa.

11. Paznoxenue 6enoro cBeTa B CIIEKTP.

12. Tlomy4enue OEIIOTO CBETA MPH CIIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

1. WccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHMsI CBETOBOTO JIy4ya OT yrJjia MaJeHusl.
2. VzydyeHne xapakTepUCTHK U300paKeHUS MPEIMETa B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTJIa TPEIOMIICHHS CBETOBOTO JIyda OT yrJia MaJeHus Ha

CoNoR~WNE

T'paHULC «BO3AYX—CTCKIIO».

4. Tlomydenne n300paXeHUH C TTOMOIIBIO COOUPAOIIECH JIMH3HI.

5. Ompenenenne POKYCHOTO PacCCTOSHUS U ONTUYECKON CHITBI COOMPAOIIEH JIMH3HI.

6. OMBITHI IO PA3JIOKCHHUIO OEJIOTO CBETA B CIIEKT.

7. OmBITHI O BOCTIPUSATHIO I[BETa MPEAMETOB NpPU UX HAOIIOIEHUU UYepe3 I[BETOBHIE

(GUIBTPBIL.

Paspnen 12. KBanToBbI€ sIBJICHUS.
OmnbiTel Pezepdopna u mianerapHast Mmoaesb aroma. Monens aroma bopa. Mcnyckanue u

MOTJIOIIEHHE CBeTa aTOMOM. KBaHTHI. JInHEHYaThie CIIEKTPHI.



PamnoaktuBHOCTE. Anb(da-, Oeta- u ramma-uznyueHus. CTpoeHHE aTOMHOTO spa.
Hyxknonnass moxens atomHoro sapa. M3oronel. PanunoaktuBHble mnpeBpamieHus. llepuon
noJtypacnajaa aTOMHBIX sIJiep.

SAnepHble peakuny. 3aKOHbI COXPaHEHUS 3aps10BOIO0 U MAaCCOBOT'O YHUCEI. DHEPIUsl CBSI3U
aToMHbIX sifep. CBsi3b maccel U dHepruu. Peaknuu cuHte3a u Aenenus sanep. Vcrounuku
sHepruu CoJlHLIA U 3BE3NL.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpbl U3JIy4eHHS U TOTJIOLIECHHUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CrnexTp BoaoOpo/a.

Habmronenue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

. Perucrpanus nzinydeHus: npupoAHbBIX MUHEPAIOB U IIPOTYKTOB.

ﬂaﬁopamopnbw paoomul u onviMol.

1. HabnroneHue CIIOMIHBIX U TMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

2. UccrnenoBanue TPEKOB: HM3MEPEHHUE JHEPTHH YACTHUIBI MO TOPMO3HOMY ITYTH (I1O
doTorpadusm).

3. Usmepenue paaroakTuBHOTO (OHA.

IHoBTOPHUTEIHbHO-00001IAKO NI MOYJIb.

[ToBTOPUTENIEHO-0000IAOIINK ~ MOIYAb TMPEAHA3HAYCH IS  CHUCTEMAaTH3alluud U
0000111eHUST TPEIMETHOTO COAECPIKAHUS U OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (hM3MKH, a TaKKe IS MMOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busuke 15 00yJaromuXxcsl, BBIOPABIIKUX 3TOT YU€OHBIHN MpeameT.

[Ipy wu3yyeHHMM [OAaHHOTO MOAYJS PEAIU3YIOTCA U CHUCTEMATHU3UPYIOTCS  BHJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmednBaeTcs JOCTHKEHHE TMPEAMETHBIX U
MeTaIpeAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHus, (popMupyercs eCTeCTBEHHOHAay4dHas
TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBIICHUW NPUPOABI U TEXHUKH,
OBJIQJICHHNE YMEHHSIMHU OOBACHATH (U3MYECKUE SIBICHUS, MPUMEHsS TOJYYCHHBIC 3HAHUS,
pemarh 3aJa4M, B TOM YHCIIE KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMTIMATIBHO JEATEIbHOCTHBIM XapaKTep TaHHOTO pas3feia peaiu3yeTcs 3a CYET
TOT0, YTO 0Oy4aIOIINECs BHIMOIHSIIOT 33aHHsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUU pacro3HaBaThb W HAYYHO OOBACHATH (PU3MUECKHUE
SBJICHUS B OKPYXAIOILEH IPUPOJIE U TTOBCEAHEBHOM KU3HU;

WCIIOJIh30BaTh HAYYHBIE METOJbl UCCIICNOBAHUS (PU3MUECKUX SBJICHHUM, B TOM YHUCIE IS
MPOBEPKU TUNOTE3 U MOJYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSACHITH HAy4YHbIE OCHOBBI HauOoJiee€ BaXXHBIX JOCTHKEHHUM COBPEMEHHBIX
TEXHOJIOTHI, HapUMep, MPAKTUYECKOTO MCIOIb30BAHUS PA3JIMYHBIX MCTOYHMKOB SHEPTUM HA
OCHOBE 3aKOHa MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB YHEPTUH.

ocourwhE



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBJI€HO Ha
JOCTH>KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB.

B pesynbrare usydenuss (U3MKM HAa YPOBHE OCHOBHOTO oOOHIEro oOpa3oBaHHs Y
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHMS

- IIPOSIBICHUE MHTEpPECa K HCTOPUM M COBPEMEHHOMY COCTOSHMIO POCCHUHCKOMN
(bU3MYEeCKON HAYKH,

- IEHHOCTHOE OTHOIICHUE K IOCTHKEHUSM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN (DU3HKHY;

- OCO3HAHME BaXKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIIPUSITHE 3CTETUYECKUX KauecTB (PU3NUECKOM HayKU: €€ rapMOHUYHOIO IIOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMS:

- OCO3HAHME IIEHHOCTH (PU3MUEeCKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIEH COCTABIISIIONIEN KYJIbTYPBI,

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) popmupoBaHus KyJbTYpbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHHE IIEHHOCTH 0e30MacHOro oOpasa XKM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BaXXHOCTHU IIPaBUJI OE30M1aCHOTO MOBEIECHUS Ha TPAHCIIOPTE, HA JI0POrax, C AINEKTPUUECKUM
U TEIUIOBBIM 000pPYIOBAHHEM B JOMAIIHUX YCIOBHSIX;

- c(OpMHUPOBAHHOCTH HaBHIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMUOKY U TaKOTO
K€ MpaBa y Jpyroro 4ejl0BeKa;

6) TpyaoBoro BocnuTaHus:

- aKTMBHOE€ Yy4YaCTHE B pEUICHMHM MpaKkTUYECKHX 3aJad (B paMKax CEMbH,
0o0pa3oBaTeNbHONM  OpraHM3allud, TOpojaa, Kpass) TEXHOJOTUYECKOW ©  COIMAIbHOU
HaIlpaBJIEHHOCTH, TPEOYIOLINX B TOM UHUCIIE U (PU3MUECKUX 3HAHUIA;

- UHTEpEeC K NMPAKTUYECKOMY M3yUEHUIO Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) IKOIOTHYECKOr0 BOCTIMTAHMA

- OpHEHTalus Ha NpUMEHEHHE (U3MYECKUX 3HAHUM A pelleHus 3agad B 00JacTH
OKpYXKaroIlleld Cpelibl, IIIAHUPOBAHUS MOCTYIKOB M OLEHKH HUX BO3MOXHBIX IOCIEICTBUMN IS
OKpYKaroIle Cpeibl;

- OCO3HaHHe INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTpPeOHOCTh BO B3aWMOJICHCTBUM TpPH BBINOJHEHHM MCCIEIOBAHUN U IPOEKTOB
(bu3nYeCcKoil HalPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATENBHOCTD;

- MoTpe6HOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUI, B TOM yucie (HOpPMYIHpPOBATh UJAEH,
MOHSATHS, TUIIOTE3bI O (PU3NUECKUX 0OBEKTaX U SIBICHUSX;

- 0OCO3HaHHe e(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKUX 3HAHUM;

- CTpeMJIEHHE AaHaJU3UpOBAaTh U BBIABIATH B3aUMOCBA3M TNPUPOJBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OIIEHKa CBOUX JEHCTBHI ¢ Y4ETOM BIMSIHHMS Ha OKPYKAIOLIYIO CpPEeAy, BO3MOMHBIX
17100 TbHBIX TOCIIECTBHMA.



METANIPEJMETHBIE PE3YJIbTATBI

B pesynbprare ocBoeHHMs MporpamMmbl 1O ()M3MKE HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBanusi y oOyuyatomierocsi OyayT cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECHCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpcalbHbIe yueOHbIE NeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jjornueckue aeicTBHA:

® BBIIBIISITH U XapaKTE€PU30BaTh CYIIECTBEHHBIE IPU3HAKY OOBEKTOB (SIBJICHUN);

® YCTAaHABIMBATh CYLIECTBEHHBIH IPU3HAK KJIACCU(UKALIMN, OCHOBAHUS 7151 0000IIEHMS
Y CPaBHEHUS;

® BBHIIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCCMaTPUBAEMbIX (aKTaX, JAHHBIX U
HAOJII0JIEHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

® BBIBJIATH NPUUYUHHO--CIEICTBEHHbIC CBSI3U NPU HU3Y4YEHUM (U3NYECKUX SIBICHUN U
IIPOLIECCOB, J€JIaTh BBIBOJIBI C HCIIOJIB30BAHUEM JECYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITHUYHH,

® CaMOCTOSITEIbHO BbIOMpaTh cHoco0 pemeHus ydeOHOM (¢u3ndeckoll 3amauu
(cpaBHEHHE HECKOJBKHX BapMaHTOB pELICHHUs, BbIOOp HamOojee MOAXOMALIEr0 C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebcKkue 1eHCTBUSA:

® 1CIOJIb30BaTh BOIPOCH! KaK UCCIIEI0BATENIbCKUIM HHCTPYMEHT IT03HAHUS;

® [POBOAMUTH [0 CAMOCTOSITEILHO COCTaBJICHHOMY IIJJaHy OIBIT, HECJIOKHBIN
¢u3nueckuit SKCeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUECKOTO SIBJICHMUS;

® OIEHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(POPMALIMIO, MOJYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOSATENbHO (HOpMYIHpPOBaTh O0OOLIEHUS M  BBIBOJBI 10  pe3yJIbTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

® [IPOrHO3MPOBATh BO3MOKHOE JaJIbHEHIIIEe pa3BUTHE PU3NYECKUX MPOILIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® NPUMEHATH pa3jMyYHblE METOJIbl, HHCTPYMEHTBHl M 3allpoChl MPHU MOUCKE U O0TOOpe
nH(pOpMalLlMU WIN JaHHBIX C YYETOM IpeNIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;

® aHaJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh UH(OPMAIMIO PA3THUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

® CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (opMmy mpencTaBieHUs WHGOpMALUU U
WTIOCTPUPOBATh pellaeMble 3a7aui HECIIOKHBIMU CXE€MaMH, JharpaMMaMi, HHOW rpadukoi u
UX KOMOUHAIMSIMH.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC YUeOHbIE A1eHCTBHSA:

e B xoJe OOCyXJIeHHUs yuyeOHOro MaTepHuaia, pe3ylbTaToB JIAOOPATOPHBIX paboT H
IPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl U BBICKa3bIBaTh MHJIEH,
HalleJICHHbIE Ha pellleHue 3a]]auu 1 MojAJepKaHue 01aroxenaTeaTbHOCTH OOIEHNS;

® COMOCTaBIATH CBOM CYXKIEHUS C CYXICHMSMH JpPYTHX YYacTHHUKOB JHaJora,
0oOHapyXHUBaTh pa3In4yKie U CXOJCTBO MO3UIHII;

® BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

e myOIMYHO TPEACTABIATH  PE3YyNbTaThl  BBIIOJHEHHOTO  (U3WYECKOrO  OMbITa
(9KCIIepUMeHTa, UCCIIeI0BaHUs, IIPOEKTA);

® [IOHMMAaTh M KCIHOJb30BATH NPEUMYIIECTBA KOMAaHIHON M MHAMBUIYAJILHOM pPalbOThI
P PEIIEHNH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;



® [PUHUMATH LEIU COBMECTHOM JESITEIBbHOCTH, OPraHU30BBIBAaTh JEHUCTBUSA 10 €€
JTOCTHDKCHHIO: PACTIPEIEATh POJIH, 00CYKIaTh MPOIECCHl U PE3yabTaThl COBMECTHOW paboTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

® BBINIOJIHATH CBOIO YacTh pPadOTHI, JOCTUTAs KAYECTBEHHOTO pPE3yJibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JECHUCTBUS C IPYTUMH YWICHAMU KOMaH/IbI;

® OICHMBATh KA4yeCTBO CBOETO BKJaJa B OOWMMHA MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranmusanus:

® BBIBJIATH IPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYALUSIX, TPEOYIOIUX Ul PELLICHUS
(bu3nvecKux 3HaHUM;

® OpUEHTHPOBATHCS B PA3IMUHBIX IOJXO0JAX MPUHATUS pElIeHUN (MHIMBUIYaIbHOE,
IPUHITHUE PELLICHUS B IPYIIE, IPUHATUE PELICHUHN IPYIIION);

® CaMOCTOSITEIbHO COCTaBJATH AJNTOPUTM pelleHus (u3nyeckod 3alaud WM IUIaHa
UCCIIEIOBaHUsT C  Y4€TOM HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MIpe/ijaraéMble BApUAHThI PELLICHUMN;

e JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb, IJMOLHOHAJIbHBIH HHTEJIEKT:

e JaBaTh aJ€KBATHYIO OLICHKY CUTYallMu U MpeJlaraTh IjiaH €€ N3MEHEHUS;

® OOBACHATH MNPUYUHBI JOCTHXKEHHS (HEJOCTMD)KEHUS) Ppe3yJbTaToOB JesTebHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

® BHOCHUTH KOPPEKTUBHI B JCSITEIBHOCTH (B TOM YHCJIE B XOJ| BHIIOJHEHHS (PHU3NIECKOTO
UCCJIEIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM;

® CTaBUTH ceOsl HA MECTO JPYroro 4ejloBeKa B XOJ€ CIopa UM JUCKYCCUM Ha HAYYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e [pu3HaBaThb CBOE MpaBO Ha OWMOKY MNpHU pelleHnu (U3NYECKUX 3aJady WM B
YTBEPAKACHUSIX HA HAYYHbIE TEMbI M TAKOE K€ IIPaBo JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyueHus B 7 Kjacce NpeAMETHbIE Pe3ynbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTb c(HOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

® UCMONB30BaTh TOHATUS: (UINYECKHE ¢ XUMHYECKHE SIBICHUS, HaOII0/IeHuE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAMHULIBI (U3NYECKUX BEIUYUH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOsSIHUSL  BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JIBUKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTOpHs, pPaBHOACHUCTBYIOLIAas CHJIA,
neopmanus (ynpyras, niaacTu4eckas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

e paznuyath sBIeHus (quddy3us, TEII0BOE ABUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, WHEPIIMs, B3aUMOJICHCTBUE Tell, paBHOBECUE TBEPIBIX
TEJ C 3aKPEIJIEHHON OCBhIO BpallleHMs], Iepe1aya J1aBlIeHUs] TBEPABIMU TEIAMHM, KUIAKOCTAMU U
razamu, arMocepHoe JaBlIeHHE, IUIaBaHHUE TeJ, MPEBPALECHUS MEXaHWYEeCKOM SHepruu) Mo
OMHUCAHUI0 HX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JIaHHOE
buznyecKoe sIBICHUE;

® pAacIo3HaBaTh MPOSBICHUE U3YUECHHBIX (DU3MUECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM YHclie (PU3UYECKUE SIBJICHUS B MIPUPOJIC: MPUMEPHI IBUKCHHSI C PA3TMUYHBIMA CKOPOCTSIMH B
KUBOM W HEXHUBOH NpUpOJE, NEHCTBUE CHIIBI TPEHHUS B MNPUPOJEC U TEXHHUKE, BIUSHUE



aTMoc(hepHOro JaBJICHUs Ha KUBOW OpPraHM3M, IUIABAaHHE PHIO, pbIYard B Telie YelIOBEKa, MPHU
9TOM IMEPEBOJUTH MPAKTHUUECKYIO0 3aJady B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA
(mpu3HaKy) HU3NYECKUX SIBIICHU;

® OMUCHIBATh U3YUYEHHbIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, UCTIONB3Ys PUNUECKUE
BEJIMYMHBI (Macca, 00BbEM, TIOTHOCTh BEIIECTBA, BpEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BeC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Tena, KHUIKOCTH,
ra3a), BBITAJIKMBAIONIAs CWJIA, MEXaHW4eckas paboTa, MOIIHOCTbh, IJICUO CHIIBI, MOMEHT CHIIBI,
KOA(p(UIMEHT MOJE3HOro JACUCTBHUS MEXAaHU3MOB, KMHETHYECKas M MOTEHIUAlbHAs SHEPrus),
IpU ONHCAHWM TPABWJIBHO TPAKTOBATh (PU3NYCCKUI CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHHs] U eIUHUIBI (PU3UUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOLIUE TAHHYIO
(GU3HYECKYIO BEIMYMHY C JAPYTUMU BEIMYMHAMH, CTPOUTH TpadUKU M3yYCHHBIX 3aBUCHMOCTEH
bu3nyeCKuX BEINYHH;

® XapaKTepH30BaTh CBOWCTBA Tell, (PU3UYECKUE SBJICHHUS M IMPOLECCHI, HUCIOIb3YS
npaBuJjIa CJIOKEeHUs CuJl (BIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akon [lackans, 3akon Apxumena,
MPaBUJIO paBHOBeCHs pbluyara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHHS
MEXaHHYECKOM SHEPTHH, TIPH ITOM JIaBaTh CIIOBECHYIO (POPMYIHUPOBKY 3aKOHA H 3aIMCHIBATEH €TI0
MaTeMaTUYeCKOEe BBIPAXKEHUE;

e OOBSACHATH (PU3UYECCKHUE SIBIICHUS, MPOLECChI M CBOWCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH MPUYMHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB C Omopod Ha 1-2
W3YYCHHBIX CBOMCTBA (PU3UYCCKUX SBICHUH, (U3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemaTh pacy€THbE 3a7auyd B |—2 felcTBUA, HUCHONB3YS 3aKOHBI U (HOpPMYIHI,
CBs3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHallu3a YCIOBHUS 3aJayd 3alUChIBATh
KpaTKO€ YCIIOBHUE, MOJACTABIATh (U3HUYECKUE BEIUMYUHBI B (HOPMYJIBI U MPOBOAUTH PACUETHI,
HAXOJHTh CIIPABOYHBIC JaHHBIC, HEOOXOUMBIE JJIsl PEIICHUS 3a]a4, OLICHUBATh PEATUCTUYHOCTh
MOJIY4YeHHOW (PU3MUECKON BEJTMYUHBI;

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIN (HU3HUECKUX
METOJIOB, B OINMCAaHWU HCCIEAOBAHUS BBIICIATH MPOBEPSAEMOE MPEANONIOKEHHE (TUIIOTE3Y),
pa3nuyaTth ¥ UHTEPIPETHUPOBATH TMOJYYCHHBIM PE3yJIbTAT, HAXOIUTh OIIMOKU B XOJE OIBITA,
JienaTh BBIBOJIBI IO €T0 pe3yJIbTaTaM;

® T[IPOBOJUTH ONBITH IO HAOIIOJACHUIO (PU3NUYECKUX SIBICHUN WM (PU3UUECKHX CBONCTB
Ten: (GopMyIUpOBaTh IPOBEPSIEMbIC MPEANON0KEHUSI, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;

® BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Tesia, 00bEéMa, CUITBI 1
TEeMIIEpaTyphbl C HUCTOIb30BAaHUEM aHAIOTOBBIX U IU(POBBIX MPHUOOPOB, 3aMUCHIBATH MTOKA3aHUS
nprOOpPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

® TIPOBOJUTH MCCJICIOBAHME 3aBUCUMOCTH OJHOW (PU3MUECKOW BEITUYHHBI OT JPYroi ¢
MCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHI (3aBUCUMOCTH MYyTH PAaBHOMEPHO JBIKYILErocs Teia OT
BpEMEHHU JBIDKCHUS Tella, CHJIbl TPEHHUS CKOJBXKEHUsS OT Beca Teja, KadecTBa 00pabOTKu
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CUJIbI TPEHHS OT ILJIOIIAIX CONPUKOCHOBEHHUS TEJN, CHIIbI
YOPYTOCTH OT YJUTMHEHUS TPYXKWHBI, BBITAJKUBAIONIEH CHUJIBI OT 00BEMA MOTPYKEHHON YacTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCMMOCTHU OT IUIOTHOCTH Teja, OT TIyOWMHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBUM TIJIaBaHUS TEJ, YCIOBHI paBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4eOHOTO HCCIEOBaHUS, COOMPATh YCTAaHOBKY U BBIMOJIHATH
U3MEpEHUs, CleAys MPEeANoKeHHOMY IUIaHy, (UKCHPOBATh PE3YNbTAThl  MOJTYYCHHON
3aBUCUMOCTH (DU3UYECKUX BEJIWYUH B BHUJE MPEIIOKCHHBIX TaONMUI] W TpapuKOB, JeTaTh
BBIBOJIBI 10 PE3yJIbTaTaM UCCIEAOBAHUS;

® TMIPOBOJUTH KOCBEHHBIE H3MEpPEHUS (PU3NUECKHX BeIWYWH (TUIOTHOCTH BEIIEeCTBA
JKUJKOCTU U TBEPJOTO Tela, CUJia TPEHHUS CKOJIBXKEHUS, JaBJICHUE BO3/lyXa, BBITAJIKUBAIOLIAS
cuia, JAeMCTBYIOLIas Ha MOTPY:KEHHOE B JKUIKOCTh TeJIO0, KOA(PGUIUEHT MOJIE3HOr0 JAeHCTBUS



IPOCTBIX MEXAaHHU3MOB), CJIEIys MPEIOKEHHOW WHCTPYKIMU: MPH BBIIOJHEHUU H3MEPEHUI
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHUE UCKOMOM BEJIMUMHBI,

e coOmoAaTh mpaBWIa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ JabopaTOpHBIM
00opyI0BaHNEM;

® yKa3pIBaThb MPUHLUIBI JEHCTBHA NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pblYar, MOJBWXHBIA H
HETOABMKHBIN OJIOK, HAKJIIOHHAS IUNIOCKOCTh;

® XapaKTepH30BaTh MPUHIUNBI JCWCTBUS HW3YYEHHBIX TNPUOOPOB M TEXHHUUECKUX
YCTPOMCTB C OMOPOM Ha MX OMUCAHUS (B TOM YHUCIE: MOAMIUITHUKU, YCTPOHCTBO BOJONPOBOA,
THJIPABINYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMeTp), UCIOIb3Ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SIBICHUH M HE0O0XOAWMBbIE (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

® MPUBOJIUTH MNPUMEPHl (HAXOIUTh HMH(POPMAIMIO O TMpPHUMEpPax) MPAKTHIECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHWH B TIOBCEJIHEBHOW JKM3HU Ui obecneueHusi 6€30MacHOCTH
npu oOpalieHuu ¢ npubopaMM U TEXHHUUECKUMM YCTPOMCTBAMHM, COXPAHEHHs 310pPOBbS U
COOIIOICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKaIOILEH Cpele;

® OCYUIECTBIATh OTOOpP HCTOYHUKOB HH(popMmanuu B MHTepHETe B COOTBETCTBHM C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHMA U MyTEM CpaBHEHUS
pa3MYHBIX MCTOYHUKOB BBIIEIATH HH(DOPMAIUIO, KOTOpas SBIAETCS MPOTHBOPEUYUBOW HIIH
MOYET OBITh HEJOCTOBEPHOM;

® JCIONIb30BaTh IPH  BBHIMOJIHEHHWH  y4eOHBIX  3aJaHUl  HAayYHO--TIOMYJISIPHYIO
auTeparypy (pU3MUECKOro cojaepiKaHUs, CIPaBOYHBIE MaTepHaibl, pecypchl cetn WHTepHerT,
BIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHMs HHPOpPMALUU U3 OJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHbIE KpaTKHe MUChbMEHHBIE U YCTHBIE COOOILIEHHS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POpPMALUU (PU3NUYECKOTO COAEP)KAaHUsSA, B TOM YHCIE MYOJUYHO JIeNaTh KpaTKue
COOOIIEHNs O pe3yibTaTax IPOEKTOB WM YYeOHBIX HWCCIIEAOBAHUM, MPH 3TOM TPAMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNE;

® IIpU BBINOJIHEHUHN YUEOHBIX MPOEKTOB M UCCIEI0BAaHUNA pacnpeaensiTh 00S3aHHOCTH B
TpylIe B COOTBETCTBUM C TIOCTABICHHBIMH 3aJadyaM¥, CJICIAWTH 32 BBINIOJHEHHWEM IIIaHa
NecTBUH, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTH T'PYIMIbI, BHICTPAUBATH
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAFOIIUX.

K xonuy oOyueHus B 8 kjacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

® JCMOJb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTANINYECKUE U aMOp(HBIE Tela, HAChIILEHHBIN
Y HEHACBIIIEHHBII Map, BJIAXHOCTh BO31yXa, TEMIEPATypa, BHYTPEHHSS DHEPIUsl, TEIIOBON
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE TI0Jie, MPOBOJHUKH U
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;

® pasnuuaTh SIBJIEHUS (TEIUIOBOE pACIIMpPEHHE U CiKaTHe, TeIulonepenada, TEMIOBOe
paBHOBEcHE, CMayMBaHUE, KalWUIApHbIE SBJIEHUS, HCIApeHHe, KOHJIEHCAllUs, IJIaBICHUE,
KpUcTalu3anus (OTBepAeBaHME), KUIIEHHE, TeIulonepenaya (TeruIonpoBOJHOCTh, KOHBEKIIHS,
U3IY4EHHUE), IEKTpU3alus Tesl, B3aUMOJCHCTBUE 3aps]0B, INEHCTBUSA HJIEKTPUUECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOAECHCTBHE MarHUTOB, JEHCTBUE MAarHUTHOTO T10JIS1 HA TPOBOJAHMK C
TOKOM, 3JIEKTPOMAarHuTHash WHIYKIMS) 10 OMHMCAHHUI0O UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SBJICHUE;

® Ppacro3HaBaTh MPOSIBICHHE U3YYEHHBIX (U3MUECKUX SBJICHUN B OKPYKAIOILEM MUDE, B
TOM 4HucCle (QU3NYECKUE SBJICHHUS B INPHUPOJE: NMOBEPXHOCTHOE HATSKEHHE M KalWIUISPHBIC



SABJICHUS B NPUPOJE, KPUCTAUIBI B mpupone, uznydenue ConHIla, 3aMep3aHue BOAOEMOB,
MOpCcKHe Opu3bl, OOpa3oBaHHME pPOCHI, TyMaHa, HWHEs, CHEra, DJJICKTPUYECKHE SIBICHHUS B
atMocdepe, IIEKTPUUECTBO JKUBBIX OPraHM3MOB, MAarHWUTHOE TOJEe 3eMiH, Aped( MOIOCOB,
pOJIb MarHWTHOTO TOJISI JJIA JKM3HM Ha 3emiie, MOJAPHOE CHUsIHUE, MPU 3TOM IEPEBOJUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICISATH CYIIICCTBECHHBIE CBOMCTBA (MTPU3HAKH) (PU3HUECKUX
SIBIICHHI,

® OIHCHIBATH U3YYCHHBIC CBOWCTBA TeN M (PU3NUYCCKUE SBICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYUHBI (TEMIIEpaTypa, BHYTPEHHSS dHEPTHsI, KOJUYESCTBO TEILJIOTHI, YACIbHAs TEINIOEMKOCTh
BEIIECTBA, YACNbHAs TEIUIOTa IUIABJICHUS, YIEIbHAS TEIUIOTa MMapooOpa3OBaHUs, yAeIbHas
TEIJIOTa CrOpaHus TOIUIMBA, KOA(PPHUIMEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOM MAIUHBI,
OTHOCUTEJIbHAS BIIAJKHOCTh BO31yXa, JJICKTPUYECKUM 3apsl, CHJIA TOKA, DSJIEKTPUUYECKOE
HaIpsHKEHUE, COMPOTHBIICHUE IPOBOJAHHMKA, YJEIbHOE COINPOTHBIICHUE BEIIeCTBa, padoTa W
MOIIIHOCTh JICKTPUYECKOTO TOKA), MPU OMUCAHWH TPABHIHHO TPAKTOBATh (PU3UUECCKHI CMBICI
UCIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €IUHUIIBI (PU3NYECKUX BEIMYUH, HAXOTUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYHHY C JPYTUMHU BEITUYHMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

® XapakTEepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHUS M TMPOIECCHI, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETHYECKOW TEOPUM CTPOCHHS BEIIECTBA, MPUHLIMI
CYINEpHO3UIMK ToJiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsana, 3akoH Oma ans
ydacTka 1enu, 3akoH /oyis—JIeHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllMCHIBATh €M0 MAaTEMATHUYECKOE BBIPAKCHHUE;

e OOBSACHATH (U3MUYECKUE TPOIECCHl M CBOWMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYalHil MPAaKTUKO-OPUEHTHUPOBAHHOTO XAPAKTEPA: BBISABIISITH IPUYHMHHO-CIICICTBEHHBIE CBSI3H,
CTpPOUTH OOBSCHEHHWE M3 1—2 JIOrMYeCKUX MIaroB ¢ Omopod Ha 1-2 H3y4yeHHBIX CBOHCTBA
(bu3NIeCKUX SBICHUH, (GPU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIE 3a7aud B 2-3 [EWCTBUA, HUCHONB3YS 3aKOHBI U (HOpPMYIHI,
CBs3BIBAONIME (PU3WYECKUE BEINMYMHBI: HA OCHOBE aHalu3a YCJIOBHS 3a/laydl 3alHChIBaTh
KpaTKO€ YCJIOBHE, BBISBIISATh HEAOCTATOK JIAHHBIX JUJIS PEIICHHS 3aJa4yd, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIE Al €€ pelleHus, MPOBOJUTh PACUYEThl U CPABHHUBATH IMOJYYEHHOE
3HA4YCHHE (PU3NUECKON BETMYUHBI C U3BECTHHIMU JTAHHBIMU,

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIU (HUHUECKUX
METOJIOB, MCIIOJb3ysl OIMCAHUE WCCIECIOBAHUSA, BBIIAEIATH IPOBEPSAEMOE MPEANOIOKEHUE,
OLIEHUBATh MPABUJILHOCTH MOPSIKA TPOBEACHUS UCCIIEI0BAHNs, JI€71aTh BIBObI,

® TIPOBOJAUTH OMBITHI IO HAOMIOIEHUIO (DU3UYECKUX SBICHUN WU (PU3NIECKUX CBOICTB
Ten (KamuUISpHBIE SBJICHMS, 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro o0b&ma, TeMIeparypsl,
CKOPOCTH TMpOLECcca OCThIBAHWS M HArpeBaHUs TMPHU H3IYYEHHH OT [BETa U3JIYYarollei
(mormomatoiieii) MOBEpXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYpPhl KUIKOCTH H
IJIoMAaAn €€ TMOBEPXHOCTH, JJICKTPU3AIUS TEeJI W B3aUMOICHCTBUE DJIEKTPUUYECKHX 3apAJIOB,
B3aUMOJICCTBUE TOCTOSSHHBIX MAarHUTOB, BU3yaJW3allUsl MarHUTHBIX TOJIEH MOCTOSIHHBIX
MAarHuTOB, JIEMCTBUSI MarHUTHOTO IOJS HAa MPOBOJHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHMTa,
CBOMCTBA  DNEKTPOJBUTATENS  TMOCTOSHHOTO  TOKa):  (OpMyIHpOBATh  MPOBEPSIEMBIE
MIPEAMNOIOKEHHS, COOMPAaTh YCTAHOBKY W3 TPEIIOKEHHOTO OOOpYIOBaHHS, OIMUCHIBATH XOJI
ombITa ¥ (OPMYITHPOBATH BHIBOIBL;

® BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIIBHON BIIAJKHOCTH BO3AYyXa,
CHJIBI TOKA, HAMPSDKCHHS C WCIIOIB30BAHMEM aHAJIOTOBBIX MPUOOPOB M JTATYMKOB (PU3MUECKHUX
BEJIMYMH, CPaBHUBATH PE3yAbTaThl U3MEPEHHH ¢ yUETOM 3a/IaHHOM a0COTIOTHOM MOTPEITHOCTH;

® T[IPOBOJIUTH MCCIICIOBAHHME 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYHMHBI OT JIPYroul ¢
WCIIOJIb30BAHUEM TIPSMBIX HM3MEPEHUHN (3aBHCHMOCTH COIMPOTHUBIICHHUS TIPOBOJHUKA OT €ro
JUTMHBI, TUIOIIA/IA MONEPEYHOr0 CEYEHHsI U YAEJIIbHOrO CONMPOTHBIICHUS BEIIECTBA MPOBOJHUKA,
CUJIBI TOKa, WIYIIErOo 4Yepe3 MPOBOJHHUK, OT HANPsHKEHUS Ha MPOBOJHUKE, HCCIEIOBAHHE



MOCJE0OBATEILHOTO M MApaUIeIbHOTO  COEAMHEHWH  NPOBOJHHUKOB):  IJIAHUPOBATh
UcclieIoBaHue, COOUPATh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, Celys NPEAJIOKEHHOMY IIaHy,
(UKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBUCMMOCTH B BHJAE TaONUI] U Tpa(HKOB, JENaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMUS;

® TPOBOAMWTH KOCBEHHBIE M3MEpPEHUs (U3NUECKUX BENWYMH (yIENIbHAS TETUIOEMKOCTD
BEIIIECTBA, CONPOTHUBICHUE IIPOBOJHUKA, paboTa M MOILMHOCTh 3JIEKTPUUYECKOIO TOKA):
IUTAHUPOBATh M3MEPEHHs, COOMPATh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEYs MPEII0KEHHOU
UHCTPYKLIUH, U BEIYUCIIATH 3HAUCHUE BEIUYMHBI;

e coOmoAaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

® XapaKkTepU30BaTh IPUHLUIBI JEHCTBUS H3YYEHHBIX INPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOI Ha UX ONUCAHMA (B TOM YHCIIE: CUCTEMa OTOIUIEHUS JIOMOB, TMIPOMETD,
napoBast ~ TypOWHA,  aMIepMeTp, BOJBTMETP, CUETUMK  OJICKTPUYECKOM  SHEpruu,
3JIEKTPOOCBETUTENIbHBIE ~ NPUOOPbI,  HArpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (IIPUMEPBI),
DIIEKTPUUYECKUE TIPEAOXPAHUTENHN, DIIEKTPOMArHUT, OSJIEKTPOJBHUTATENIbh IOCTOSHHOTO TOKA),
UCMONb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUMM U HeoOXoaumble (QU3MUecKue
3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOICTBA M W3MEpUTENbHbIE MPHOOPHI IO
CXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKUAKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATENIb BHYTPEHHETO CTOpPaHUs, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
JIEKTPUUECKUX Ienel C MOCIEeI0BATENbHBIM U IapajuleJIbHbIM COEIUHEHHUEM 3JEMEHTOB,
pasznuyasi yCIOBHBIE 0003HAYEHUS DJIEMEHTOB IEKTPUUECKUX LETeH;

® [PUBOJIUTH MNpUMEpbl (HaXoIuUThb HH(OpPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM AJs o0ecredeHus 0e30MacHOCTH
npu OOpamieHuu C MpHOOpaMM W TEXHHUYECKUMH YCTPOHCTBAMH, COXpPAHEHHS 30POBbI U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Kartollei cpejie;

® OCYHIECTBIATH IMOWCK HWH(popMaruu Qusmueckoro conepxanus B HHTepHeTe, Ha
OCHOBE HMEIOIINXCS 3HAHUN M TMYTEM CpPaBHEHHS JIOTIOJHUTEIFHBIX HCTOYHUKOB BBIJEISATH
UHPOPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® JCIIONIb30BaTh IPH  BBHIMOJHEHWH  y4eOHBIX  3aJaHUNl  HAayYHO--TIOMYJISIPHYIO
auTeparypy (pU3MUECKOro coAep’KaHMs, CIIPaBOYHBIE MaTepualbl, pecypchl ceth HHTepHer,
BIAJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3 OJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO;

e co3JgaBaTh COOCTBEHHBIE MHMCbMEHHBIE M KpaTKUE YCTHBIE COOOLIeHMs, 0000mas
UHPOPMALIAIO U3 HECKOJIBKUX MCTOYHUKOB (PH3MUECKOTO COJIEP’KaHUs, B TOM YUCIIE MyOJINIHO
NpPEICTaBIATh PE3YyibTaThl MPOEKTHOM WM HCCIEN0BATEIbCKONW JEATENBHOCTH, IMPH 3TOM
TpPaMOTHO HCHOJIb30BAaTh HM3YyYCHHBIN TMOHATHHHBIA ammapar Kypca (H3WKH, CONPOBOXKIATH
BBICTYIIJICHHE TIPE3eHTalUEH;

® TIpU BHINOJHEHUH YYEOHBIX TPOCKTOB W HCCIEIOBaHUN (U3NYECKUX TPOIIECCOB
pacrpenensiTs 00S3aHHOCTH B TPYIIIE B COOTBETCTBHH C IMIOCTABICHHBIMH 3a7ad4aMH, CICIUTh 32
BBITIOJIHEHUEM IIJIaHa JIEHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIQJI B JICSITEIHHOCTh TPYIIIbI, BRICTPAHBATh KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, MPOSBIISSI
TOTOBHOCTb pa3periatbh KOH(PIUKTHI.

K koHmy oOyuenus B 9 Kjacce mpeaAMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® WCIOJNB30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepHalbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO JBWKEHUS, nedopManus (ynpyras, IuiacTHyeckas), TpeHue,
[EHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M TEpPErpy3KH, ICHTP TSDKECTH, aOCOIIOTHO
TBEPAOE TEJO, LIEHTP TSHKECTU TBEPAOTO TEia, PaBHOBECUE, MEXaHMUYECKHE KOJICOAHHS U BOJIHBI,



3BYK, HH(QPA3BYK M YJIbTPa3BYK, 3JCKTPOMArHUTHBIC BOJHBI, IIKaja 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAJIBHO30PKOCTh, CIIEKTPbl UCITyCKaHUs U IOIJIOLIEHMs, anbda-, 6eTa- u
ramma-u3J1y4eHus, U30TOIbl, I€pHasl YHEPreTHKA;

® pasnuuaTh SBJIECHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSAMOJIMHEHHOE [BU)KEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJll, PEaKTUBHOE [BH)KEHUE, KOJeOaTelbHOEe
JBIDKEHUE (3aTyXalolle M BBIHYXKACHHBIE KOJEOaHUs), pPE30HAHC, BOJHOBOE JBIIKEHHE,
OTpakKCHHE 3BYKA, IPSIMOJMHEHHOE PAacCIpOCTPAaHEHUE, OTPAKCHHE M IPEJIOMIICHUE CBETa,
NOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, pa3joXKeHHe Oeloro cBera B CHEKTP U CIOXKECHHE
CHEKTPAJIBHBIX IBETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs pPAaJMOAaKTUBHOCTb, BO3HHKHOBEHHE
JMHENYaTOro CIEKTpa W3JIY4EHMs) IO ONMCAHMIO MX XapaKTEpPHBIX CBONCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

® pacro3HaBaTh MPOSBICHUE N3YUYCHHBIX (PU3MUYECKHUX SBICHUHN B OKpYXarolieM MHpe (B
TOM YHciie (pU3MUECKue SIBICHUS B IIPUPO/IC: PUIIMBBI M OTJIMBBI, ABIKeHHE M1aHneT CoHeuHOoH
CUCTEMBI, PEAKTHBHOE JBWKEHUE >KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JXHUBOTHBIMU,
3eMJIETPSICEHHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO, I[BETa TeJ, ONTHYECKHE SBJICHUS B
npupojie, OHOJIOTMYECKOe JEeWCTBUE BHUIUMOIO, YIbTPa(HUOIETOBOIO M PEHTIE€HOBCKOTO
U3TYy4YCHUH, EeCTECTBEHHBIH pAIMOAKTUBHBIM (OH, KOCMHUYECKHE JY4H, pPaAHOAKTHBHOE
U3JIy4€HUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE PaJUOAKTHBHBIX W3IYyYCHHH Ha OpraHWU3M
YeJI0BeKa), IIPH 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIICISATh CYIIECTBCHHBIC
cBoMcCTBa (MPU3HAKHN ) GU3HUCCKUX SBICHHM;

® OIUCHIBATh U3yYCHHBIC CBOICTBA TN U (PU3UUYECKHE SBICHHS, UCIIONB3Ys (pU3HUEcKue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs: CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMelIeHNe, IyTh, YIJOBas CKOPOCTb, CWJIA TPEHHsA, CWIAa YINPYrOCTH, CHJIA TSKECTH,
YCKOpEHHE CBOOOJHOTO TMAJCHHWs, BEC Tella, MMITYyJIbC Tela, MMITYJIbC CHJIBL, MEXaHWYecKas
paboTa M MOIIHOCTh, MOTEHIMANbHAsI SHEPIus Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3E€MIIHM,
NOTEHLMAJIbHAsl DHEPIUsl CKAaTOM NpPYKUHbBI, KHHETHUYECKas SHEpPrus, MOJHAas MeXaHW4yecKas
SHEprus, MEepUuoJ M 4YacToTa KoJIeOaHWH, NJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeiab IPEIOMIICHUS CpEeZbl), MPH ONMCAHWU TMPABUIBHO TPAKTOBATh
(bu3nuecKkuil CMBICI UCHOIb3yEeMBbIX BEJIMYMH, 0003HAYEHUS U €AMHUIIBI (PU3UUYECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTUMH BEIMYHMHAMU,
CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

® XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCIOIB3YS 3aKOH
COXpaHEHMs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS, MPUHIUI CYNEpPIIO3ULIUN CHJI, TPUHLIUIT
OTHOCUTENIBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3AKOHBI
OTpaXEHMsI U MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsSJ0BOrO M MAacCOBOTO UHCEN NPHU
SJIEPHBIX peaKklUsaX, Py 3TOM JlaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUCBIBATh €TO
MaTeMaTUYeCKOE BhIPAKEHUE;

® O00BACHATH (PU3UUECKUE TPOLECCHl M CBOICTBAa Tell, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATE MPUYMHHO--CIIEJCTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHX IIaroB ¢ OMOpoi Ha 2—3 M3y4yeHHBIX CBOWCTBA
(bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THblEe 33Jayd (OMUpalIIMecs Ha CcHCTeMy M3 2-3 ypaBHEHH),
UCIIONIB3YS 3aKOHBI M (DOPMYJIbI, CBS3BIBAIONIME (PU3NYECKHE BEITMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBHS 3a/layM 3alMChIBaTh KPATKOE YCIOBHE, BBISBIISATH HEIOCTAIOLINE WM H30BITOYHBIE
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IJI PELIEHUs, MPOBOJUTH PacUEThl U
OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUCHHS (PU3NYECKON BETMUHHBL;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO pPEUIUTh NpPHU TMOMOIIU (HU3HUECKUX
METOJIOB, HCIOJB3ysl OIMCAaHUE WCCIECIOBAHMs, BBIIEIATh IIPOBEPSAEMOE IPEIIOIOKEHHE,



OLICHUBATh  MpPAaBWJIBHOCTH  TOPSAJKA TPOBEJCHUSA  HMCCIECNOBAHMSA, JIENaTh  BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOICHUN U ONBITOB;

® TPOBOAMTH OIBITHI MO0 HAOTIOAECHUIO (PM3UYECKUX SBICHUN WU (PU3MUYECKHX CBOHCTB
Ten (M3ydeHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs YHEPrHH, 3aBUCUMOCTH IEpHOJIa
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MAaCChI Tpy3a U )KECTKOCTU NPY>KUHBI M HE3aBUCUMOCTH OT
aMIUIMTYIbl MaJIbIX KoJieOaHUU, MPSIMOJIMHEMHOE paclpoCTpaHeHHE CBETa, pa3jioxkeHne 0eraoro
CBETa B CIEKTP, U3YUCHHE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakeHUs
npeaMeTa B coOuparoiiei JTuH3e, Ha0MI0ACHNEe CIUIONIHBIX U TUHEHYAThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyIOBaHUS, ONHMCHIBATh X0/
OTIbITA U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® [IPOBOAUTH INPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX HU3MEPEHUH, OINpPEAENssl CpeaHee
3HAUCHUE U3MEPSEMON BEIMYUHEI ((POKYCHOE PAcCTOSTHUE COOMPAIONIEH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

® TPOBOAWTH HCCIICAOBAHUE 3aBUCHUMOCTEH (PU3MUYECKHX BEIHYMH C HCIIOJIb30BaHUEM
OpSAMBIX HW3MEPEHUH (3aBUCHMOCTH ITYTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JBHKEHHUU Oe3
HAYaJbHOM CKOpPOCTH, Mepuoja KojeOaHWH MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH,
3aBHCHUMOCTH yTIjla OTPaKEHHs CBETa OT yIJia MaJeHHUs U yIiia MPEeJIOMIICHUS OT yIiia TMaaeHHs):
IUTAHUPOBATh HCCIEAOBAaHUE, CAMOCTOSTENIbHO COOMPATh YCTAHOBKY, (DUKCHPOBATh PE3YyIbTAThI
MOJTYYeHHOM 3aBUCHUMOCTH (DM3MYECKHUX BEIWYHMH B BHJE TaONHIl U IpaduKOB, JIEIaTh BHIBOIBI
M0 pe3yNbTaTaM UCCIIEI0BaAHUS;

® TPOBOAHWTH KOCBEHHBIC H3MEpEeHHs (U3NYECKUX BEIUYMH (CPEIHSSI CKOPOCTh H
YCKOpPEHHE Tela NpH pPaBHOYCKOPEHHOM JIBUKECHHUH, YCKOPEHHE CBOOOIHOTO IaJCHHUS,
KECTKOCTD MPYXKUHBI, KOYPPUIMEHT TPEHUS CKOJIBKEHUS, MEXaHU4YeCKasi padoTa U MOIIHOCTb,
4acToTa M MepHo KojJeOaHU MaTeMaTHYeCKOro M MPYKHHHOTO MasTHUKOB, ONTHYECKAs CHIIa
coOuparomield  JHMH3BI, PAJAMOAKTUBHBIN  (OH): MIaHHpPOBaTH U3MEpPEHUs, CcoOupaTh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY H BBITIOHATH U3MEPEHUS, CICTYsI MPEI0KEHHON HHCTPYKIIHH,
BBIYUCIIATh 3HAUEHUE BEJTMUMHBI U aHAJIU3UPOBATH MOJyUYE€HHBIE PE3yJIbTaThl C YU4ETOM 3alaHHOM
MIOTPELTHOCTH U3MEPEHU;

e coOmofaTh MpaBWia TEXHUKH O€30MacHOCTH IMpH paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEeM;

® pasnruaTh OCHOBHBIC TMPHU3HAKH W3YYEHHBIX (PH3MUECKUX MOJENEH: MaTepHaibHas
TOYKa, a0CONFOTHO TBEPIOE TEJIO, TOUSUHBI UCTOUHUK CBETA, Jy4, TOHKAs JIMH3A, TUIAaHETapHAs
MO/IENIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO $1/1pa;

® XapaKTepPH30BaTh MPHUHIUIBI JCHCTBUS HW3YUYEHHBIX TPUOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOPOH HAa WX OMHCAaHUS (B TOM YHCIE: CIUIAOMETP, NATYNKH TOJOKECHHS,
paccTosHUS W YCKOPEHHUs, pakeTa, 3XOJO0T, OYKH, MEepUcKom, (QoToanmapar, ONTHYECKHE
CBETOBOJIBI, CIIEKTPOCKOIN, TO3MMETpP, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAx
¢u3nuecKkux sSBICHUNH U HEOOXO0MMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

® JCIIOJIb30BATh CXEMBI M CXEMAaTUYHBIC PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMUCTB,
U3MEPUTENBHBIX MPUOOPOB W TEXHOJIOTMYECKUX IPOLIECCOB MPH PEUICHHH y4eOHO--
NPaKTUIECKHUX 3a/1a4, ONTHYECKUE CXEMBI JIUISl IOCTPOSHUS N300pakeHUH B TNIOCKOM 3epKaje U
coOuparoIie JT1H3E;

® [PUBOJIUTH NpUMEPHl (HAXOOUTh HWHGPOPMALUIO O MPUMEPAX) MPAKTHUECKOTIO
UCTIONIb30BaHUsT (PM3NYECKUX 3HAHWH B TIOBCEHEBHOW JKU3HM JUISl oOecTiedeHns 0€301MacHOCTH
npu oOpalieHuu ¢ MpudopaMM W TEXHHUUECKUMH YCTPOHMCTBAMH, COXpPAHEHHs 30pPOBbS U
COOITFOJIEHVSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH cpejie;

® OCyHIeCTBIATh MMOHMCK HH(popManuu ¢Qusnyeckoro cozepkanuss B HHTepHere,
CaMOCTOSITENIbHO ~ (OPMYNIMPYsS  TOUCKOBBI  3alpoc, HAXOMUThb IYTH  ONpe/eTeHus
JIOCTOBEPHOCTH TMOJTYYEHHON MH(QOpPMAIMK HAa OCHOBE MMEIOIIUXCS 3HAHUM U JTOMOJTHUTENbHBIX
UCTOYHUKOB,;



® JCIOJIb30BaTh MpPH  BBINOJHEHWH  YYE€OHBIX 3aJaHU  HAayYHO--TIOMYJSPHYIO
aUTepaTypy (pU3MUECKOro cojaep’KaHHs, CIIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIAJCTh MPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs WHGPOpPMALKUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO;

® CO37aBaTh COOCTBEHHBIEC MMCHMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAILIUU
U3 HECKOJBKHX HCTOYHUKOB (DU3MUYECKOTO COAEPIKaHUS, MyOIUYHO MPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEN0BATEIbCKOM JESATEIBHOCTH, IPH 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3yYCHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3uKd U CONPOBOXKIATh BHICTYIUICHHE
npe3eHTanuen ¢ yuéToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoandecTBo 4acoB DJIeKTPOHHbIE OcHOBHBIE BU/BI 1eSITEIHLHOCTH 00Y4aI0IIUXCS
HaumMmeHnoBanue K - AL
Nenin | pesacnon vyt | Beer iste e, 00 a:f’onaTeanue
IporpaMmsbI 0 JIbHBIC YeCcKHue |\
paboThl | paGoThl | PeCypehbl

Paznen 1. ®usuka u eé posib B NO3HAHUM OK

yKaumero Mmupa

®u3uka - Hayka

BrusiBrienue pa3nuauii Mexxay GU3NUECKUMH U XUMHUYECKUMHU
IIpEeBpaLCHUAMU.

1.1 o IpHpoe 2 Bbu6muoreka [IOK PacnosnaBanue u kinaccudukanus GU3MUSCKUX SBICHUM:
https://m.edsoo.ru/7f41 | MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPUIECKHUX, MATHUTHBIX U CBETOBBIX.
6194 Habmonenmne u onmcanue pU3NUECKUX sIBICHUI
POII 7 knacc OrnpeieNieHUe 1IEHBI AEIEHUS MIKAJIbl M3MEPUTEILHOTO IPHOOpa.
https://resh.edu.ru/subj | Vsmepenne muHeHHEIX pa3sMEpPOB Tel ¥ HPOMEKYTKOB BPEMEHH C
ect/28/7/ y4ETOM MOTPELIHOCTEIH.
MDOII 7 knace N3mepenne 00bEMa KUIKOCTU U TBEPIOTO Tea.
DusHICCKHE https:// UChEbni_k-mOS-r M3mepenue TeMiepaTypsl IPU NOMOLIY KHJIKOCTHOTO TEPMOMETPA U
1.2 R — 2 1 U/C&taloque?al |a.SES:|e JaTYMKa TEMIIEPATYPBHL.
sson_template,video | | Brmonnernue TBOpUYeCKHX 3aqaHMii O MOUCKY CIOCOOOB H3MEPEHHUS
esson,video&subject P | mekoTophIx pu3MUECKHX XapaKTEPUCTHK, HAPUMED, PAa3MEPOB
rogram_ids=31937342 | manbix 06bEKTOB (BoJIOC, IPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
0O0JIBIINX PACCTOSHUIM, MaJIbIX
IPOMEXYTKOB BpeMeHHU. OOCcyKIeHue MpeiaraeMbIXx Clioco00B
Bubnunoreka [IOK BrigiBrmkeHre runotes, 00bsACHSIOIIMX MPOCTHIC SBJICHUS, HAIPUMED:
https://m.eds00.ru/7f41 | — moyemy OCTaHaBIMBACTCS IBHKYIIEECS IO TOPU3OHTAIBHOM
6194 MOBEPXHOCTH TEJO;
POII 7 xnace — [MOYEMY B KapKYIO MOTOAy B CBETION OJIEXkK/I€ MPOXIIaHEN, YEM B
https://resh.edu.ru/subj | Témmuoit. Ilpeamoxenune crrocob0B MPOBEPKH THIIOTES.
EcrecTBeHHOHAY o
13 JHBI METO 2 1 ect/28/7/ [IpoBenenue HCCIIE/I0BAHNA 10 IIPOBEPKE KaKoU-Inoo TMIIOTE3bL.
S MBI 7 xnacc [MocTpoenue npocTerimx Moaeiel GU3nIeCKuX sIBICHUH (B BHIE

https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937342

PUCYHKOB WJIA CXEM), Hall[pUMep MajJieHue MPeaIMeTa;
MPSIMOJIMHEWHOE PaclpoOCTPAHEHUE CBETA
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Paznen 2. [lepBoHayajibHbIE CBEAEHHS 0 CTPOEHHUM BellleCTBa

Habmoienne u nHTEpIIpETaIisl ONBITOB, CBHAETEIHCTBYIONNX 00
Bbu6mumotexa IIOK ATOMHO-MOJICKYJISIPHOM CTPOCHHH BEIIECTBA: OTBITHI C
https://m.edsoo.ru/7f41 | pacTBOpeHUEM Pa3IMYHBIX BELIECTB B BOJE.

21 Crpocrue 1 6194 OreHka pa3MepoB aTOMOB F MOJIEKYJT C UCTIOIb30BAHUEM
' BEILECTBA PNOIII 7 xnace (hoTorpaduii, morydeHHBIX Ha aTOMHOM CHJIOBOM MHUKPOCKOIIE

https://resh.edu.ru/subj | (ACM) — nabopatopnas padoTa mo teme: «O1eHKa
ect/28/7/ JMaMeTpa aToMa METOJIOM PSIOB (C UCHOIb30BaHUEeM (hoTorpaduii)y».
MDIII 7 knace Omnpenenenne pa3MepoB MaIIbIX Tell.
https://uchebnik.mos.r | Ha6monenue 1 00bsicHeHnE GPOYHOBCKOTO ABMKEHHS U SBICHHUS

J[Br>KeHHE 1 u/catalogue?aliases=le | nupdysun.

29 B3aMMO/ICHCTBH 2 sson template,vic_ieo | [IpoBeneHme U 00BACHEHUE OIBITOB 110 HAOIIOACHUIO TEIIOBOTO
' € JacTHIl esson,video&subject p | pacmmpenus razos.
BEIECTBA rogram_ids=31937342 | TIposesieHue 1 06BICHEHHE OIBITOB 110 OGHAPYKEHUIO CHIT
MOJICKYJIIPHOT'O MIPUTSKCHUS U OTTAIKHUBAHHUS
bubmoteka [JOK Onucanne (C UCTIOTB30BAaHUEM MTPOCTHIX MOETIEH) OCHOBHBIX
https://m.edso0.ru/7f41 | pasnuuunii B CTPOSHNUH Ta30B, JKUAKOCTEH U TBEPABIX TEIT.
6194 OOBscHEHNE MaJION COKMMAaEeMOCTH KUJKOCTEH U TBEPABIX TEll,
POII 7 xnacc 0O0JIBIION C)KMMAEMOCTH I'a30B.
https://resh.edu.ru/subj | O0bsichenne coxpaneHus: GopMbl TBEPIBIX TEJ H TEKyUECTH
ArperaTtHsie
23 COCTOSHIS 2 ect/28/7/ JKUIKOCTH. )

— MBI 7 Kjiace [IpoBeneHnue ONbITOB, JOKA3bIBAIOLIUX, YTO B TBEPJOM COCTOSIHUMI
https://uchebnik.mos.r | BoabI YaCTHIIEI HAXOAATCS B CPEIHEM AaJIbIIE APYT OT Apyra
u/catalogue?aliases=le | (IJIOTHOCTH MEHBIIIE), YEM B JKUIKOM.
sson_template,video | | YcraHnoBieH#He B3aMMOCBSI3U MEKIY OCOOCHHOCTSIMU arperaTHbIX
esson,video&subject p | coctosiHMii BOJBI U CYIIIECTBOBAHHEM BOIHBIX Opranuamos (MC —
rogram_ids=31937342 | 6uosorus, reorpadus)
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Paznen 3. /IBu:kenne U B3auMoAeiCTBHE TeJl
bubnmnoreka [IOK Hccnenoanue paBHOMEPHOTO IBUKEHUS, ONPEICICHUE €T
https://m.edso0.ru/7f41 | mpusHaKoB.

31 MexaHndeckoe 3 6194 HabroieHue HepaBHOMEPHOT'O IBMIKEHHS M OTIPEACIICHHE €ro

' JBHKEHUE POUI 7 xnace OTIIMYMI OT PAaBHOMEPHOTO JBM)KECHUS.

https://resh.edu.ru/subj | OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABHKEHUS (LIapHKa B
ect/28/7/ YKUIKOCTH, MOJIENH 3JIEKTPHUECKOTO aBTOMOOMIIS U T.1.).
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MDOII 7 knacc

https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937342

Omnpenenenune cpegHel CKOPOCTH CKOJBKEHHsI OpycKa WK IapuKa
10 HAaKJIOHHOM TJIOCKOCTH

Pemenwne 3amaq Ha orpeieNieHne My TH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JBM)KCHUSI.

Amnanu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BpEMEHH

bu6nmoreka IJOK
https://m.edsoo.ru/7f41
6194

POII 7 xnacc
https://resh.edu.ru/subj

OOmBsicHeHHE ¥ IPOTHO3UPOBAHUE SIBIICHHUI, 00YCIOBICHHBIX
HHepLHeN, HapUMep, YTO IPOUCXOIUT IIPHU TOPMOKCHUHU HIIH
PE3KOM MaHEBpe aBTOMOOWMIIS, IOUYEMY HEBO3MOXKHO MTHOBEHHO
MPEeKPaTUTh IBMKEHHUE Ha BEJIOCUIIEIE WIM cCaMOoKaTte U T. 1.
[IpoBenenue u aHanu3 ONBITOB, AEMOHCTPUPYIOIINX U3MCHEHHUE
CKOPOCTH JBIDKCHHS Tella B Pe3yJIbTaTe ACUCTBHS HA HETO JPYTUX

HNuepuus
PHI ect/28/7/ Ter.
3.2 macca, 4 .
IOTHOCTE MDBHI 7 knace Pemenue 3aau Ha orpeielieHUe MacChl Tejla, ero 00béMa u
https://uchebnik.mos.r | mIoTHOCTH.
u/catalogue?aliases=le | [IpoBeneH#e 1 aHAIN3 OIBITOB, AEMOHCTPUPYIOLIMX 3aBUCUMOCTb
sson_template,video | | u3MeHeHHs CKOPOCTH TeJIa OT €r0 MacChl IPU B3aHMOICHCTBUH TEI.
esson,video&subject p | M3mepenne Macchl Tena pa3indHbIME CIIOCOOAMH.
rogram_ids=31937342 | OmpepenieHUe TIIOTHOCTH Telia B Pe3yJIbTaTe H3MEPEHHUSI €ro MacChl U
00béMa
W3ydenne B3aMMOICHCTBUS KaK MPUYUHBI U3MEHEHHSI CKOPOCTH TeJia
wim ero aedopmanuu.
Butmorexa LIOK Ormmcanue peabHbIX CUTYalUi B3aUMOJICHCTBHS TEJ C TOMOIIBIO
https://m.edsoo.ru/7f41 MoJIeJield, B KOTOPBIX BBOJAUTCS IOHATHE M U300payKCHUE CHITBI.
619 4' : : N3yuenue cuisl ynpyroctu. MccieqoBaHue 3aBUCUMOCTH CUIIB
POIIL 7 kiace YIPYTrOCTH OT YUIMHEHHUS PE3MHOBOTO IITHYPa WM TPYKUHBI (C
. | mocTpoeHHeM rpaduka).
https://resh.edu.ru/subj P rpaguxa) . .
oct/28/7/ AHaIM3 IPaKTUIECKUX CUTYAIUi, B KOTOPBIX POSIBIISETCS ICHCTBIE
3.3 Cuna. Buasr cun 14 P — CHJIBI YIIPYTOCTH (YIIPYTOCTh Msda, KPOCCOBOK, BETOK JIepeBa H Jp.).

MDOII 7 knacce

https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937342

AHanu3 cuTyaluii, CBI3aHHBIX C SBICHUEM TATOTCHHUS.
OO0BsicHEHNE OPOUTATEHOTO ABMKCHUS TUIAHET C UCTIOIB30BaHUEM
SIBIICHUS TATOTCHISI M 3aKOHA HHEPITUH.

Usmepenue Beca Tena ¢ moMoripio nuHamoMerpa. O0ocHOBaHUE
3TOTO Croco0a N3MEPEHUsL.

AHanmu3 1 MOJETUPOBAHUE SIBJIICHUS HEBECOMOCTH.
DKCIepUMEHTAILHOE TIOTydeHNe TIPaBIIIa CJIOKEHUS CHJI,
HaIpaBJICHHBIX BIOJb ONHOHN npsaMoi. OnpenencHue BEIUUUHbI
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PaBHOAECHCTBYIOLIEN CHUIL.

M3yuenue CUIIbl TPEHUSI CKOJIBXKEHUS U CHIIBI TPEHHUS MTOKOSL.
HccnemoBanne 3aBUCHMOCTH CHITBI TPEHUS OT CHITBI JTABICHUS U
CBOMCTB TPYLIUXCS IOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTyallui, B KOTOPBIX MPOSIBISETCS IEHCTBUE
CHWJIBI TPEHHUSI, UCTIONB3YIOTCSI CITOCOOBI €€ YMEHBIIICHUS HITH
yBenn4deHus (KaTaHhe Ha JIbDKaX, KOHbKaX, TOPMOYKEHHE
ABTOMOOWJISI, HCITOJIb30BAaHHUE MTOAITUITHUKOB, TUIABAHUE BOTHBIX
JKUBOTHBIX U JIp.). Pemenue 3amau ¢ ucrnonbp3oBanueM GopMyJT Tt
pacdéra CHIIBI TSHKECTH, CHIIBI YIIPYTOCTH, CHIIBI TPEHUS

HWroro mo paznemy 21

Pasnen 4. /laBiieHne TBEPABIX TeJl, JKHAKOCTEH H ra3oB

Bu6mmoreka [TOK AHanu3 1 00BbSICHEHHE OTBITOB U TIPAKTHUECKUX CHTYaIUi, B
https://m.eds00.ru/7f41 | KOTOPBIX MPOSBIIAETCS CHUIIA TABICHHUS.
Jlasrente. 6194 O6ocHoBaHMEe CIOCOO0OB YMEHBIIICHUS 1 YBGHH?GHHH JaBJICHUSL.
Tepenaua POUI 7 xnace _ N3yuenue 3aBUCHMOCTH JIaBICHHA rasa oT 06T,eM"a U TEMIIEPATYPBI.
aBCHUS https://resh.edu.ru/subj | H3y4enre ocoOCHHOCTEH Mepenaun JaBaeHUs TBEPABIMU TEIaMHU,
41 S 3 ect/28/7/ KHUIKOCTAMH U Tazamu. OO0ocHOBaHUE PE3YIIbTATOB OMbITOB
MBI 7 knace 0COOCHHOCTSIMH CTPOECHWSI BEIIECTBA B TBEPJIOM, KHUIKOM U
TeJIaMu, ] .
KYUTROCTSIMI 1 https.//uchebnl_k.mos.r ra3o00pasHOM COCTOSIHHUSX.
rasaMi u/cataloque?alla_seszle DKCIepUMEHTANTBHOE JI0Ka3aTeIbCTBO 3akoHa [lackans.
sson_template,video | | Perenwe 3amay Ha pacyér naBieHUs TBEPIAOTO Tea
esson,video&subject p
rogram_ids=31937342
Buoauoreka ]_[OK HccnenoBanue 3aBUCUMOCTH JaBJICHUS KUIKOCTU OT FJ'Iy6I/IHH
https://m.edso0.ru/7f41 | NOTpy>KEHUA U IIIIOTHOCTH KUIKOCTH.
6194 Habmonenue u 00bsiCHEHHE THPOCTATUYECKOTO apajioKca Ha
PDIII 7 xiace ocHoBe 3akoHa Ilackas.
Jlabnenue https://resh.edu.ru/subj | M3y4enne coobmaromuxcst CoCy10B.
4.2 KIIKOCTH 5 ect/28/7/ Pemienue 3anay Ha pacy€r qaBICHUS KUIKOCTH.
MDNDIII 7 xnace OO0BsICHEHUE TIPUHITATIA JEHCTBUS THAPABINIECKOTO Tpecca,
https://uchebnik.mos.r | THEBMaTHYECKUX MAIIHH.
u/catalogue?aliases=le | AHanu3 1 00BSICHEHUE MPAKTUIECKUX CUTYalUil, JEMOHCTPUPYIOIINX
sson template,video | | mposiBICHHE JaBIICHUS XUIKOCTU U 3aKkoHa [lackains, Hanpumep
esson,video&subject p | IpoIieccoB B OpraHu3Me Ipu TIIyO00KOBOIHOM HBIPSIHAN
4.3 AtmochepHoe 6 rogram_ids=31937342 | DxcnepuMeHTaNbHOE OOHAPYKEHHE aTMOCHEPHOTO JIABICHHS.
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JaBJIEHUE AHanu3 ¥ 00BSICHEHHE ONBITOB U MPAKTHYECKHX
CHUTyalui, CBA3aHHBIX C ICHCTBHEM aTMOC(HEPHOTO TABICHHUS.
OO0psacHeHue CyImecTBOBaHUA aTMOCc(hepsl Ha 3emMite 1 HEKOTOPBIX
TUTAHETax WK e€ OTCYTCTBHSI Ha JIPYTUX TutaHeTax u JlyHe.
OOBsACHEHNE U3MEHECHHUS TUTOTHOCTH aTMOC(EPHI C BHICOTOH M
3aBUCHMOCTH aTMOC()EPHOI0 AaBJICHHUS OT BBICOTHI.
Pemenue 3agau Ha pac4ét aTMOC(HEPHOIO 1aBACHHMS.
H3yuenue ycTpoiicTBa bapoMeTpa-aHeponIa
DKCcIepUMEeHTANTEHOE O0HAPYKEHUE CSHCTBUS KHUIKOCTH M T'a3a Ha
IIOTPYKEHHOE B HUX TEJIO.
bubmmoreka [IOK OrnpeneneHre BRITAIKUBAOLIEH CUIIbI, IEUCTBYIOLIEH Ha TEIO,
https://m.eds00.ru/7f41 | norpyxE€HHOE B KUIKOCTb.
6194 [IpoBenenue u 00CyKACHUE OMBITOB, JEMOHCTPHPYIOLINX
TeiicTaue POIII 7 xnacc _ | 3aBUCHMOCTB BI)ITa..']]KI/IBaIOHICI\/'{ CI/IJIIil, JICUCTBYIOLIEH Ha TEJIO B
KHTKOCTH 1 https://resh.edu.ru/subj | »uaKocTH, OT 00BEMA MTOTPYKEHHOH B )KUAKOCTH YACTH TEJa U OT
ect/28/7/ IJIOTHOCTH JKUIKOCTH.
4.4 rasa Ha 7 2 g — . . .
. MDBHI 7 knace Tlposepka neszasucumocmu bIMAIKUSAOUel CUbl, Oelcmeyrouen
TIOTPY’KCHHOC B https://uchebnik.mos.r | na meno 6 srcudxocmu, om maccol mena.
HHUX TEJIO ; ’
u/catalogue?aliases=le | UccienoBaHnue 3aBUCHUMOCTH Beca TeNa B BOAE OT 00bEMA
sson_template,video | | morpyx€HHo# B )KHAKOCTh YaCTH Tela.
esson,video&subject p | Pemrenue 3a1a4 Ha MPUMEHEHNE 3aKOHA APXUMEIa U YCIOBHS
rogram ids=31937342 | maBaHus Te.
KoncTpynpoBaHue apeoMeTpa WiId KOHCTPYHPOBAHHE JIOAKHA U
ONpeeseHUE €€ IPy30M0IbEMHOCTH
Hroro no pazneny 21
Pasnes 5. PaGoTa u MOIHOCTB. DHeprus
Bbu6mmotexa IIOK DKCIEPUMEHTANTBHOE OMPECICHIE MEXaHUIECKOW PAOOThI CHIIBI
Pa6ora u https://m.edsoo.ru/7f41 | TSDKECTH IIPpH NAJAEHUU TEJIa U CHIIBI TPEHHUS IIPU PABHOMEPHOM
5.1 MOIIHOCTS 3 6194 MepeMeIeHUH Tela Mo TOPU30HTATBHOM MOBEPXHOCTH.
PDIII 7 xnace Pacuét MOIIHOCTH, pa3BUBAEMOM MPH MOBbEME MO JICCTHHIIE.
https://resh.edu.ru/subj | Pemenue 3anad Ha pacyér MeXaHUIECKOW pabOThl M MOIITHOCTH
ect/28/7/ OrmpeiesieHre BBIMTPHIIIA B CHIIE POCTHIX MEXaHU3MOB Ha MIPUMEPE
I MBI 7 knace pbIuara, MoJBMKHOTO U HEMOABUIKHOTO OJIOKOB, HAKIIOHHOM
52 POCTBIC 5 https://uchebnik.mos.r ILTIOCKOCTH.
MEXAHUIMBI u/catalogue?aliases=le | Vccnenoranue YCIIOBUSA PaBHOBECHS pblyara.
sson_template,video_| | O6rapyxenne cBOWCTB MPOCTHIX MEXAHU3MOB B PA3THYHBIX
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esson,video&subject p

rogram ids=31937342

WHCTPYMEHTAaX M MPHUCIIOCOOJICHUSIX, UCTIONB3YEMbIX B OBITY U
TEXHUKE, a TAKXKE B )KUBBIX OPTaHU3MAaX.

DKCIEepUMEHTAILHOE JT0Ka3aTeIbCTBO PABEHCTBA PabOT MmpH
MPUMEHEHUHU IPOCTHIX MEXaHU3MOB.

Onpenenenue KIIJ] HakTOHHON MIOCKOCTH.

Pewienne 3aay Ha npYMEHEHUE IPABUIIA PABHOBECHUS pblyara U Ha
pacuét KII/]

bu6nmoreka IJOK
https://m.edsoo.ru/7f41
6194

POII 7 xnacc
https://resh.edu.ru/subj

OKCIIepUMEHTAIBHOE OIIPEACICHNE U3MEHEHHSI KHHETUIECKOH 1
MOTEHIIMATBHOM SHEPTUH TeJIa P €r0 CKaThIBAHUH 110 HAKIOHHOM
IUIOCKOCTH.

dopMyTHpOBaHUE HA OCHOBE UCCIICAOBAHMS 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPIUH.

53 Mexannyeckas 7 1 1 ect/28/7/ OO0cyxIeHre rPaHUll IPUMESHUMOCTH 3aKOHA COXPAHEHUS SHECPTHUH.
' SHEPrUs MDOBIII 7 knace Pewrenue 3a1a4 ¢ UCIIONB30BAaHUEM 3aKOHA COXPAHEHUS SHEPIUU
https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video_|
esson,video&subject p
rogram_ids=31937342
Hroro mo paznemy 15
OBIIEE KOJIMYECTBO
YACOB I10 68 4 12
[TPOI'PAMME
TEMATHYECKOE IINIAHUPOBAHHUE
8 KJIACC
KoandecTBo yacoB DJIeKTPOHHbIE OcHOBHBIE BU/bI 1€SITEILHOCTH 00YYAOIIUXCS
HanmenoBanmue (ndpossIe)
Ne n/m | pa3nesioB u TeM | Bee Koutpo | Ilpakrn | (P
JbHBIe | yeckHe | 00pa3oBaTe/ibHbIE
nporpamMmbl ro
pa6oTbl | paGoThl | Pecypchl
Paszgen 1. TenioBbIe iBJeHHUS
Crpoenue u bubnmnorexa LIOK | Habmionenve n MHTEpIpETAUS OBITOB, CBUACTEIHCTBYIOIINX 00 aTOMHO-
1.1 CBOICTBa 7 https://m.eds00.ru/7 | mMosekyIIpHOM CTPOSHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM PA3TUUHBIX
BEIECTBA f4181ce BEIIECTB B BOJE.
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POIII 8 knacc
https://resh.edu.ru/s
ubject/28/8/

MDII 7 knacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
.video lesson,video
&subject_program
ids=31937342

Pemenue 3agay mo oleHUBaHHIO KOJTUYECTBA ATOMOB HITH MOJIEKYJI B
eauHuIe o0bEMa BelecTBa.

AHanm3 TeKcTa APEeBHUX aTOMHUCTOB (HampuMmep, (hparMeHTa mo3Mbl
Jlykperus «O mpupoze Bemiei») ¢ n3nokeHneM 000CHOBaHUI aTOMHON
TUIOTE3HI (CMBICIIOBOE uTeHue). OneHkKa yOeJUTeTbHOCTH STHX
000CHOBaHUH.

O05bsicHeHne OPOYHOBCKOTO JBIDKEHUS, SBIEHUS U Oy3uu v pa3mnauit
MEXIy HIMH Ha OCHOBE TIOJIOKEHHH MOJIEKYIAPHO-KHHETHYECKOH TEOPHH
CTPOEHHUS BEILLIECTBA.

OOBsICHEHNE OCHOBHBIX PA3INYHHA B CTPOSHHH T'a30B, KUIAKOCTEH U
TBEPABIX TEN C UCIOJIB30BAHUEM TOJIOKEHUN MOJIEKYJIAPHO-KUHETHYECKON
TEOPHH CTPOCHUSI BEIIECTRA.

[IpoBeneHve OMBITOB MO BBIPANTMBAHHUIO KPUCTAIIIOB TOBAPEHHON CON TN
caxapa.

[TpoBeneHue U 0OBSICHEHUE OMBITOB, IEMOHCTPUPYIOIINX KaMIUISPHEIC
SIBJICHUA U SIBJICHUC CMadYlBaHU.

OO0BsICHEeHNE POITN KaNMUISPHBIX SBICHUHN IS TIOCTYIUICHUS BOJIEI B
OpraHu3M pacTEHUH.

Hab6nronenue, npoBeicHNe U 0OBSICHEHHE OIBITOB 0 HAOIIOJICHUIO
TETUIOBOTO PaCIIMPEHHUS T'a30B, )KUIKOCTEH U TBEPIBIX TEI.

OO0bsicHeHne coxpaHeHHus 00bEMa TBEPABIX TEI, TEKYUECTH KUIKOCTH (B
TOM 4YHCJIC, pa3HUIIbI B TCKYUCCTH I PA3HBIX )i(I/II[KOCTCﬁ), JAaBJICHUA ra3a.
[IpoBenenrie oNpITOB, AEMOHCTPUPYIOMINX 3aBUCUMOCTh TaBIICHUS BO3IIyXa
OT ero 00bEMa U HarpeBaHUs WIH OXJIKICHHS, U NX O0BSICHEHUE Ha
OCHOBE aTOMHO-MOJICKYJISIPHOTO yYECHHSI.

AHanu3 NpakTUYEeCKUX CUTyalui, CBI3aHHBIX CO CBOWCTBAaMU ra3os,
JKUAKOCTEH M TBEPHBIX Tell

1.2

Tennossie
MIPOTIECCHI
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bubmoteka [IOK
https://m.edsoo.ru/7

f4181ce

POIII 8 kmace
https://resh.edu.ru/s
ubject/28/8/

MDOII 7 knacce
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template

ObocHoBaHME TIPaBUII U3MEPEHUS TEMIIEPATYPBI.

CpaBHeHHE Pa3IMYHBIX CIIOCOOOB U3MEPEHHSI U LKA TEMIIEPATYPHI.
Habmonenne n 0o0bsiICHEHNE OIBITOB, IEMOHCTPHPYIOIINX U3MEHEHNE
BHYTPEHHEH SHEPTUH Tella B pe3ysibTaTe TeIUIonepeaad u padoThl
BHEILIHUX CHJI.

Hab6nronenue u 00bsiCHEHUE OMBITOB, 00CYXKIEHHE PAKTHUECKUX
CUTYyaIUH, TEMOHCTPHPYIOIINX PAa3IMUYHbIC BUJIbI TEIUIONIEPETadun:
TEIUIONPOBOIHOCTH, KOHBEKIIMIO, U3IIyYCHHE.

HccnenoBanue siBIeHUS TEIIIO00OMEHA IPH CMEIIMBAHUN XOJIOJHOM 1
ropsiyeil BOJBI.



https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342

,.video lesson,video

&subject_program

ids=31937342

HaOimroieHre yCTaHOBJICHHUS TEIIOBOTO PABHOBECHS MEX Ty TOpSUYCH U
XOJIOJJHOM BOJOM.

Omnpenenenre (M3MepeHNe) KOINIECTBA TETUIOTHI, TOTydeHHOTO BOJIOH MPpH
TEII000MEeHe ¢ HarPEThIM METATHIECKIM IUITHHIPOM.

Omnpenenenue (M3MEpPEHNE) YICIBHOMN TEIOEMKOCTH BEIICCTBA.

Pemenne 3aay, CBA3aHHBIX C BBIYHCIEHIEM KOJIMYECTBA TEIUIOTH U
TEIUIOEMKOCTH TIPH TETUIOOOMEHE.

AHanu3 cuTyanuil NPaKTHYECKOTO UCIIOIb30BaHUS TCIUIOBBIX CBOWCTB
BEIICCTB U MaTEPUAIIOB, HAIIPUMEP, B LICISAX IHEPrOCOCPEIKCHUS:
TETUION30JIALINS, SHEPTrocOeperaromfe KPBIIIH, TEPMOAKKYMYIISITOPEI | T. II.
HaGumroieHue siBiieHUI UCTIapeHUS U KOHICHCAIIHY.

Hccnenopanue npoiiecca uCapeHus pa3auuHbIX xkuakocTed. OObsICHEHUE
SIBIICHUI UCTIAPEHUS U KOHJIEHCAIINA HAa OCHOBE ATOMHO-

MOJIeKyJIspHOTO yueHus. HaOmonenne u o0bsiICHEHHE TIpoIiecca KATICHHS, B
TOM YHCJIC 3aBUCUMOCTH TEMIICPATYPhl KUIICHUA OT JaBJICHUA.
Omnpenenenre (M3MEPEHIE) OTHOCUTEIBHOMN BJIAYKHOCTH BO3/yXa.
Habmonenne mporecca miaBIeHus] KPECTALUTHIECKOTO BEIIECTBa,
HanpuMmep, Jbaa.

CpaBHEHHE ITPOLIECCOB IIABJICHUS KPUCTAUTUISCKHUX TE U Pa3MsTueHUs
TP HArpEBaHUM aMOP(HBIX Tell.

Omnpenenenne (M3MepeHNE) YASIbHOM TEIUIOTHI TUIABIICHHS JIh/IA.
OO0OBbsICHEHHUE SIBJICHUH IUIABICHUS U KPUCTAIIU3AI[MH HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

Pemenwne 3aa4, CBA3aHHBIX C BRIYACICHHEM KOJIIMYECTBA TETUIOTHI B
mpolieccax TeIUIONepe1auy PH TUIABJICHUN U KPUCTAJUTU3AIINN, UCTIAPCHUH
1 KOHJICHCAIIUH.

AHanu3 cuTyanui IpakTHYeCKOTo MPUMEHEHUS SBICHUH TUIABJICHHS U
KpucCTajuIM3alv, HAIIPpUMEDP, MOJIYUCHHUE CBEPXYNUCTBIX MaTCPUAJIOB,
coJieBas Tpelika u Jp.

AHanu3 paboThl U 00BSICHEHUE TIPUHITHITA JCHCTBHUS TETLIOBOTO JIBUTATEIS.
Brruncnenne Kom4yecTBa TEIIIOTHI, BRIACISIONIETOCS TP CTOPaHHH
pa3IUYHbIX BUJIOB ToruiuBa, U KIIJI aBurarens.

OO0cyXIeHne KOJIOTHUECKUX MTOCIIEACTBUI UCTIOIh30BAHUS JBUTATEICH
BHYTPEHHETO CrOpaHWsl, TETIOBBIX W THIPOAICKTPOCTAHITHIA

HWroro no pazneny
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Paznen 2. DjaekTpuyecKre  MATHUTHBIE SIBJICHUSI

2.1 JJeKkTpuyecKue ‘ 7 ‘

1

bu6nmoreka IJOK

Habmonenne 1 IpoBeIcHUE OIBITOB 10 AJICKTPHU3AITIH TEI TIPH
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3apsiIbL. https://m.eds00.ru/7 | conpuKOCHOBEHHH W MHAYKIIHCH.

3apspKeHHbBIS f4181ce HaGmonenue u 00bsICHEHNE B3aUMOJICHCTBIS OJTHOUMEHHO M PA3HOMMEHHO

Tela U uX POII 8 kmace 3apsDKCHHBIX TETT.

B3aUMOJIEHCTBH https://resh.edu.ru/s | O6bsicHeHNEe TIPUHLIKTIA JEHCTBUSA SIEKTPOCKOIIA.

e ubject/28/8/ OObsICHEHHUE SIBICHUI JIEKTPU3AIIMH [TPU CONPUKOCHOBEHHUH TEJT U
MDBIII 7 xmace WHIYKIUEH C UCIOJIb30BAHUEM 3HAHUM O HOCUTEIISAX 3JIEKTPUUECKUX
https://uchebnik.mo | 3apsmoB B BemecTse.
s.ru/catalogue?alias | Pacno3naBanue u OOBSICHEHUE SIBIICHHI 3JICKTPU3AIMU B IOBCETHEBHOM
es=lesson_template | xwu3Hu.

,video_lesson,video | HaGmtoenue u 00bsICHEHHE OIBITOB, MILTFOCTPUPYIOIINX 3aKOH
&subject_program_ | coxpaHeHHs IEKTPUIECKOTO 3apsiia.
ids=31937342 Hab:roieH1e OMBITOB IO MOJCTHPOBAHUIO CHIOBBIX JIMHUI
AIICKTPHYECKOTO TTOJIS.
HccnenoBanne AeUCTBUS SIEKTPUUCCKOTO TOJIS Ha TIPOBOIHUKH U
JIMDJICKTPUKH
HaGuroieHue pa3inuyHbIX BUIOB ACHCTBUS JICKTPHYECKOTO TOKA U
oOHapyXeHHE dTHX BUJIOB JICHCTBUS B MIOBCEAHECBHOM kn3HU. HabroneHne
BO3HHKHOBCHHS Ta30BOT0 pa3psijia M SJICKTPUIECKOTO TOKA B KUIKOCTH
COopKa 1 UCTIBITAHHE DIICKTPUICCKOM [EMH TTOCTOSHHOTO TOKA.
BuGmorexa LIOK M3mepenue Cuiibl TOKa aMIepMETPOM.
https://m.eds00.ru/7 W3mepenue 3JeKTPHYECKOr0 HANPSHKEHHST BOJIbTMETPOM.
f4181ce ITpoBesieHre 1 0OBICHEHHE OIBITOB, IEMOHCTPUPYIOIIHUX 3aBUCHMOCTh
PO 8 Ktace ANEKTPHUYECKOTO COMPOTHBIICHHS IIPOBOTHHUKA OT €r0 JJTHHBI, ITOIIAIN
https://resh.edu.ru/s ;onepeqﬂoro CCUYCHUS U MaTepHaa.
ocToSHHEL ubiect/28/8] CCIICIOBAaHKE 3aBUCHMOCTH CHJIBI TOKA, POTEKAIOIIETO Yepe3 PE3UCTOP,
29 S — 20 _J—MBH_[ 7 1ace OHT CONPOTHBIICHHS PE3HCTOPA H HATIPSIKEHHS Ha PEIUCTOPE.
oK hitps://uchebnik.mo | 11POBEPKa paBHIIa CIIOKEHH HANPSKEHHH TPH TI0CIIEN0BATENEHOM

s.ru/catalogue?alias
es=lesson_template
\video lesson,video
&subject_program

ids=31937342

COEJIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka npaBuiia 1Jist CUIbl TOKA IIPU MapaLIEIBHOM COSIUHEHUH
PE3UCTOPOB.

AHanu3 cuTyanui mOCIeI0BaTeIFHOTO U ApaIEIbHOTO COeIMHEHUS
MIPOBOJTHUKOB B TOMAIIIHUX 3JIEKTPUYECKUX CETSIX.

Pemenue 3amna4 ¢ ucnoyib3oBanueM 3akona OMa u popmyit pacuéra
ANIEKTPUIECKOTO COMTPOTUBICHHUS IPH MOCTIEI0BATEIFHOM U TTapaIeIbHOM
COEIMHEHUH MPOBOIHUKOB.

Omnpenenenre padoThI AMEKTPUISCKOTO TOKA, MPOTEKAIOIIETr0 Yepe3
pE3UCTOp.
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Ornpezenenre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA Yepe3 JIAMIIOYKY OT HAIPSDKEHUS
Ha Helt. Onpeneneane KIIJ1 marpeBaTens.

HUccnenopanue npeoOpa3oBaHus YHEPTHH MTPH MOIBEME Ipy3a
AJIEKTPOJIBUTATEIIEM.

OObsicHEHNE YCTPOICTBA U MPUHITAIA JEHCTBUSA JOMAITHUX
AJIEKTPOHATPEBATEBHBIX TIPUOOPOB.

OO0BsICHeHUE TIPUYHMH KOPOTKOTO 3aMBIKaHUS ¥ MPUHIIATIA TCHCTBUS
TUTABKUX TIPEIOXPAHUTEICH.

Pemenue 3anau ¢ ucnonszoBanueM 3akoHa Jxoyns—Jlenua

Bbu6nuoreka IJOK
https://m.edsoo.ru/7

f4181ce
PDIII 8 xmace
https://resh.edu.ru/s

ubject/28/8/

HccaenoBanye MarHUTHOIO B3aUMOAEHCTBHS IOCTOSHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIS OCTOSIHHBIX MAarHUTOB MIPU WX 00bEAMHEHUN
U pazaenenuu. McciaenoBanne MaroiuTHOTO B3aUMOICHCTBHS

MTOCTOSTHHBIX MarHUTOB. V3y4eHre MarHUTHOTO TIOJISt TIOCTOSTHHBIX
MarHMTOB MPHU UX 00BCTUHCHUH U Pa3JICIICHUY.

[IpoBeneHre OMBITOB MO BU3yAIU3AINH TOJIS TTOCTOSIHHBIX MarHUTOB.
Wzydenune sBIeHNS HAMarHUYMBaHUS BEIIECTRA.

UccnenoBanne neiicTBUS NMEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

23 MaruuTHsbIe 6 15 MDIII 7 xmacce HpOBeL[erIe OIIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTb CHUJIbI
SIBJICHUS https://uchebnik.mo | B3aMMOJEUCTBUS KaTYIIKHA C TOKOM M MarHuTa OT CHJIbI M HallpaBICHHS
s.ru/catalogue?alias | TOKa B KaTyIike.
es=lesson template | AHaTU3 CUTYyaIlMil MPAKTHUECKOTO MPUMEHEHHUS DIIEKTPOMArHuTOB (B
\video lesson,video OBITOBBIX TEXHMYECKUX YCTPOUCTBAX, IPOMBIIIICHHOCTH, MEUIIMHE).
&subject program N3yuyenune neiicTBUsI MAarHUTHOT'O MOJI HA IPOBOAHUK C TOKOM.
ids=31937342 N3yuyenune neicTBUs 3IEKTPOIBUTATENSL.
Bbubimoreka [IOK Nzmepenne KI1J[ snexTpoaBuraTeibHOW YCTAaHOBKH.
https://m.edsoo.ru/7 Pacnio3naBanue u aHanu3 pa3aUvHbIX IPUMEHEHUN 3JIeKTPOABUraTeNeh
f4181ce (Tpancnopt, OBITOBBIE YCTPOMCTBA U IP.)
24 DNEeKTPOMAarHuT 7 OMBITH TTO I/ICCJ‘IG}.‘LOB&HI/IIS) SIBJICHUSI DJICKTPOMArHUTHON UHIYKLIUU:
Has UHIYKLUSA HCCIIEJOBAHME U3MEHEHUN 3HAYECHUS U HANIPaBJICHUs UHIYKIIMOHHOTO TOKa
HWroro no pazneny 40
OBIIEE KOJIMYECTBO
YACOB I10 68 145

[TPOT'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KoangecTBo 4acoB DJIeKTPOHHbIE OcHoOBHBIE BU/bI 1€SITEJILHOCTH 00YYAKOIIUXCS
HaumenoBanue K - (undpoBbIe)
Ne n/m | pa3nesnioB u Tem | Bee OHTpO PaKTH P
JbHBIE | yecKHe | 00pa3oBaTeJbHBI
nporpamMmbl ro
padoTbl | paboTbl | € PECYPCHI
Paznen 1. Mexanuueckue siBJeHUS
AHaJ'II/I3 nu O6cy)KI[eHI/IC pa?JII/ILIHI)IX HpI/IMepOB MEXaHUYCCKOI'O IBUKCHUS.
OO6cyxeHne rpaHull IPUMEHIMOCTH MOJAETH «MaTepHaIbHAS TOUKAY.
Onwucanne MEXaHMYECKOTO IBHXKEHUSI Pa3IMUHBIMU criocobamu (ypaBHEHHE,
tadnuia, rpaduk).
AHanu3 )KU3HEHHBIX CUTYallld, B KOTOPBIX MPOSBISIETCS OTHOCUTEIHLHOCTh
MEXaHUYECKOro ABHKEHHUS.
HaOuroienre MexaHM4YECKOro JBUYKCHHUS Tella OTHOCUTEIIEHO Pa3HBIX TEJ
OTCuUéTa.
buGnuorexa IIOK CpaBHeHHe ITyTEH U TPACKTOPHH JBMKEHHS OJHOTO M TOTO K€ Tea
https://m.edsoo.ru p y P PHH
7f413436 OTHOCHUTEJILHO Pa3HbIX TEN OTCUETA.
PS[H 9 KI1ace AHaJII/I3 TCKCTaA Fam/meﬂ 06 OTHOCHUTCJIIbPHOCTH JIBMXCHUS, BBITIOJTHCHHUC
] 3aJIJaHUH 10 TEKCTY (CMBICIIOBOE YTEHHE).
hitps://resh.edu.ru OmnpeneneHue ¢ e}L][}(Ieﬁ CKOPOCTH CKonbziceHm{ OpyCKa WM JIBKEHUS
Mexanuueckoe [subject/28/9/ P P . P Py
[IapHKa Mo HAKIOHHOM TIOCKOCTH. AHAIH3 U 00CYXeHHE CITocO00B
JIBIDKECHUE U MBI 9 knacce .. o
11 10 1 pHUOIMKEHHOTO ONPEAETICHNsI MTHOBEHHOUM CKOPOCTH.

CHOCOOEI €T0
OIUCAHUS

https://uchebnik.

mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937342

Omnpenenenue CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS (IIapUKa B )KUAKOCTH,
MOJIEJIN SJIEKTPUUECKOT0 aBTOMOOUJIS U T. 11.).

Onpenenenue myTH, TPOHACHHOTO 3a JaHHBIN MPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJia 10 rpauKy 3aBUCHMOCTH ITyTH PABHOMEPHOT'O ABHKEHHS OT
BpEMEHH.

OO6cyxeHne BO3MOKHBIX TPUHIIUTIOB JEHCTBHS TPHUOOPOB, H3MEPSIOLINX
CKOpPOCThH (CIIHIOMETPOB).

Brruncnenue myT U CKOPOCTH NPU paBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBW)KCHHU Tena.

Omnpenenenue MpoiIEHHOTO MTyTH U YCKOPEHUsI IBIKEHHS Telia 1Mo rpaduKy
3aBUCHMOCTH CKOPOCTH paBHOYCKOPEHHOI'O MPSIMOJIMHENHOTO ABMKEHUS
Tea OT BPEMEHH.

IIposepka cunome3svl: ecau npu pagHOYCKOPEHHOM 08UICEHUY O3 HaUAbHOU
CKOpOCMU NYMU OMHOCAMCS KAK PO HeYEMHBIX Yucel, mo
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COOMBEMCMBYIOUUE NPOMENCYMKU BPEMEHU OOUHAKOBbI.

OrnpeneneHre yCKOPEHUs Teja MPU PaBHOYCKOPEHHOM JABUKEHUU 110
HaKJIOHHOM IIOCKOCTH.

W3mepenmne meproaa 1 9acToThl 0OpaIIeHus Tella 0 OKPY>KHOCTH.
OrnpeneneHre CKOPOCTH PABHOMEPHOTO JIBIKCHUS TeJla M0 OKPY>KHOCTH.
Pemrenne 3amad Ha onpenecHIe KHHEMAaTHICCKUX XapaKTEPUCTHK
MEXaHWICCKOTO JABIKCHHS Pa3IMIHBIX BUIOB.

Pacno3naBanue v npuOIMKEHHOE OMTUCAHNE PA3IMYHBIX BUJIOB
MEXaHHYECKOTO JBMKCHUS B TIPUPOJIC U TEXHUKE (Ha TpUMEpax CBOOOIHO
MAJArOIINX TEM, IBMKEHHUS )KHBOTHBIX, HEOECHBIX Tell, TPAHCTIOPTHBIX
CPEJICTB U 1p.)

1.2

B3aumoneiicTeu
€ Tel

20

Bbu6nuoreka IJOK
https://m.edsoo.ru
[7f41a4a6
POII 9 xnacc
https://resh.edu.ru
[subject/28/9/
MDOII 9 knacc
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video_less
on,video&subject
program _ids=31
937342

Habnronenue u o6cykaeHue ONbITOB C ABMKEHUEM Tela IPU YMEHbLICHUT
BIIMSIHUS IPYTUX Tell, MPETSATCTBYIOINX ABHKEHHIO.

Amnanu3 Tekcra ["anuies ¢ onmucaHneM MBICICHHOTO 3KCIIEPUMEHTA,
00OCHOBBIBAIOLIETO 3aKOH WHEPLIMH; BBIIIOJHEHUE 3aJaHUH 110 TEKCTY
(cMBICTIOBOE YTEHHE).

O6cykneHne BO3MOKHOCTH BBITIOJTHEHUS 3aKOHA HHEPIUH B Pa3IHYHBIX
cucremax orcuéra. Habmonenue u o0CykaeHre MEXaHUIECKIX

SIBIICHUH, TPOUCXOAIINX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHHUH OTHOCHUTENILHO KaOUHETa (QPU3UKH.
JleficTBHSI ¢ BEKTOPaMH CHJI: BBIIIOJTHEHUE 3aJaHUH 110 CJIOKEHUIO U
BBIYUTAHUIO BEKTOPOB.

Habnronenune n/umm npoBeieHUE OIMBITOB, IEMOHCTPUPYIOIIUX 3aBUCHMOCTh
YCKOPEHUS Tela OT NMPUIIOKEHHOW K HEMY CHJIBI K MacChl Tela.

AHanu3 1 00BbsICHEHHE SIBIICHUH € HCIIOJIb30BAaHUEM BTOPOT'O 3aKOHA
HeroTona.

Pewenue 3a1a4 ¢ ucnonb3oBaHUEM BTOPOro 3akoHa HeroTOHA M nipaBuna
CJIOJKEHHS CHIL.

Omnpenenenue KECTKOCTH MPY>KUHBL.

AHanu3 CUTyaIuii, B KOTOPBIX HAOIIONAIOTCS yIpyrue aehopMaiiu, U ux
00BsSICHEHHE C HCTIOJIb30BaHUEM 3aKoHa [ yka.

Pemenue 3anau ¢ ucnonb3oBanueM 3akoHa ['yka.

HccnenoBanre 3aBUCUMOCTH CHITBI TPEHUSI CKOJIBKEHUSI OT CHITBI
HOpMalTbHOTO JiaBieHust. OOCyxKIeHue Pe3yIbTaTOB UCCIIeJOBAHUS.
Onpenenenne ko3 GUIMEHTa TPEHUS CKOJIBKEHIYSL.

Wzmepenue cuitbl TpeHHsI MOKOSI.

Pemienue 3agau ¢ ucnonb30BaHUEM (OPMYJIBI AJIsI CUIIbI TPEHUS CKOJIBKEHHUSL.
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Ananus IBMKEHHS TeI TOIbKO MO JEHCTBUEM CHIIBI TSHKECTH — CBOOOLHOIO
MmageHusl.

OO0BsacHeHNe HE3aBICUMOCTH YCKOPEHHSI CBOOOIHOTO MMaIEHNUS OT MACChI
Tea.

OreHKa BEJIMYMHBI CHIIBI TATOTCHHUS, ACHCTBYIOIICH MEXTY JBYMS TEIaMU
(mms pa3HBIX Macc).

AHau3 IBIWKEHNS HeOSCHBIX TEIT IO NEHCTBHEM CHIIBI TATOTEHUS (C
HCIIOJIb30BAHUEM JIOTIOJIHUTEIILHBIX UICTOYHUKOB UH(POPMALIHH).

Pemenue 3aa4 ¢ UCMOIB30BaHUEM 3aKOHA BCEMUPHOTO TSTOTCHUS U
(bopMyIBI TS pacuéTa CUITbI TSHKECTH.

AHaHM3 OPUTHHAILHOTO TEKCTA, OITUCHIBAIOIICTO MPOSBICHMS 3aKOHA
BCEMHUPHOTO TATOTCHUS;, BHIITOJIHCHUE 3aIaHUI 110 TEKCTY (CMBICIIOBOE
YTCHHE).

Habnronenue n 00CysKACHUE OMBITOB 110 H3MEHEHHIO Beca Tela MpH
YCKOPEHHOM JIBUKEHUMU.

AHanu3 yclIOBUM BOSHUKHOBEHUSI HEBECOMOCTH U MEPETPY3KHU.

Pernirenue 3ana4 Ha onpeeneHUe Beca Tela B Pa3IUUHbIX YCIOBHUSX.
AHanu3 cui, ISHCTBYIONIMX Ha TEJO, MOKOSIIeecs Ha OTope.
Onpe/ielieHne IEHTPA THKECTU PA3INIHBIX TEll

13

3aKOHBI
COXpaHEHUS

10

bubmoteka [IOK
https://m.edsoo.ru
[7f41a4a6
POII 9 xnacc
https://resh.edu.ru
[subject/28/9/
MDOSII 9 knacc
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video_less
on,video&subject
program_ids=31
937342

Hab6monenue u 00Cy>KeHUE OMBITOB, IEMOHCTPUPYIOMINX Tepeady
HMITyJIbCA MPU B3aUMOJEUCTBUU TEJ, 3aKOH COXPaHEHUS UMITYJIbCA MPU
a0COJIFOTHO YIIPYTOM H HEYNPYTOM B3aUMOICHCTBUU TEIl.

AHanu3 cuTyanuil B OKpYy’Karollei )KU3HU C UCIOJIBb30BaHIEM 3aKOHA
COXPaHEHUs UMITYJIbCA.

Pacno3naBanue sIBIEHUSI PEAKTUBHOTO ABMXKCHUS B IPUPOJIE U TEXHHUKE.
[IpuMeHeHure 3aK0Ha COXpaHEHUST UMITYJIbCa JUIsl pacyéra pe3yibTaToB
B3aMMOJENCTBUA Tel (Ha MpUMepax HEYIPyroro B3auMoIeHCTBHS, YIPYTroro
LIEHTPaJIbHOIO B3aUMOJICHCTBHS IBYX OJJMHAKOBBIX TE€J, OJHO U3 KOTOPBIX
HETIOABMKHO).

Pemenwne 3anad ¢ MCTIoONb30BaHNEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Ompenenenre pabOTHI CHIIBI YIIPYTOCTH IPH MOTBEME Tpy3a ¢
HCTOJIb30BaHUEM HETIOJBMKHOTO U MOJIBMYKHOTO OJIOKOB.

M3MepeHne MOIIIHOCTH.

Wzmepenne noTeHIUANEHON SHEPTHH YIIPYTO Je(OPMUPOBAHHON MPY>KUHBIL.
N3mepenne KUHETHYECKON SHEPTUHU TeJla 0 AJTUHE TOPMO3HOTO ITyTH.
OKCNepUMEHTAIbHOE CPAaBHEHNE N3MEHEHUS TIOTEHIIMAIbHON 1
KHUHETUYECKOMN SHEPruif Tena Mpu ABUKEHUH 10 HAKJIOHHOM MIIOCKOCTH.
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DKCrepuMeHTAIbHAS POBEPKA 3aKOHA COXPAHCHUS MEXAaHUYECKOM SHEPTUU
IIPY CBOOOHOM TTaJICHHUH.

[IpumeneHne 3ak0Ha COXpaHEHUST MEXaHUIEeCKOH SHEPTUH IS pacuéra
MOTEHIIMAIHHON M KUHETUYECKON SHEPTUM Tea.

Pemenue 3ana4 ¢ McTIonb30BaHUEM 3aKOHA COXPAHEHUSI MEXaHUUECKOH
SHEPTUHI

Hroro no pazgeny

40

Paszgen 2. MexannuecKkue

K0J1e0

AHUA U BOJHbI

Habmronenue konebanuii moj NeiicTBUEM CHIT TSDKECTH M YIIPYTOCTH

bubnunoreka [IOK | oOHapykeHHe MOA00HBIX KOJIeOaHUI B OKPYXKAIOIIEM MHUPE.
https://m.edsoo0.ru | Ananu3 KonebaHuii Tpy3a Ha HUTH U Ha MPYXuHE. OnpeIe/ieHue YacTOThI
[7f41a4a6 KoJe0aHUi MaTeMaTHIECKOTO U TIPY>KHHHOTO MasTHUKOB.
POUI 9 knace HaGmonenue u 00bsICHEHUE SIBICHUS PE30HAHCA.
https://resh.edu.ru | MccremoBanue 3aBECHMOCTH MEPHOIA KOJIEOAHUI TOABEIICHHOTO K HUTH
[subject/28/9/ rpy3a OT JJTHHBI HUTH.
MDBHI 9 knace [IpoBepka HE3aBUCUMOCTH MepHojia KojeOaHui rpy3a, MOABSIICHHOTO K
Mexanndeckue ] .
2.1 coneGans 7 https://uchebnik. | nenre, o Macchl rpy3a.
mos.ru/catalogue? | Habnrogenue u 00Cyk/ICHHE OMBITOB, AEMOHCTPHPYIOIINX 3aBUCHMOCTb
aliases=lesson_te | mepuona xosnedaHuil NPYKUHHOTO MasSTHUKA OT MAacChl Ipy3a U KECTKOCTH
mplate,video_less | mpyxuHBI.
on,video&subject | IpuMeHeHHE MATEMATHYECKOTO U TPYKHHHOTO MasSTHUKOB B KA4€CTBE
program_ids=31 | mopeneii [uist onucaHus KoJieOaHuii B OKPYKAOIIEM MUDE.
937342 Pemenue 3ama4, CBI3aHHBIX C BEIYUCICHUEM TN OIEHKOM YaCTOTEI
(mepuona) xonmebaHmit
Usmepenue yckopenusi c60600H020 nadenus
bubimmoreka LIOK | O6HapysxeHHNe U aHAJIN3 BOJHOBBIX SIBICHUH B OKPY’KAIOLIEM MHpE.
https://m.edsoo.ru | HabmroneHue pacnpocTpaHeH s IPOAOJIBHBIX M TIONIEPEYHBIX BOJH (Ha
[7f41a4a6 MOJIETIN) M OOHapy>KEHUE aHAJOTHYHBIX BUIOB BOJH B MPUPOAE (3BYK, BOJTHBI
POUI 9 xnace Ha BOJIE).
https://resh.edu.ru | Beraucienue JUIMHBI BOJIHBI U CKOPOCTH PacIpOCTPaHEHUsI 3BYKOBBIX BOJIH.
2.2 Mexaieckue 8 1 [subject/28/9/ DKCIEePUMEHTAIBHOE OIPEIC/ICHUE TPAHUI] YACTOTHI CIIBIIIMMBIX 3BYKOBBIX
BOJIHBI. 3BYK .
MDOBIII 9 knace KoJeOaHuil.

https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video_less

HaGuroienme 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE, C
WCIOJIb30BAHUEM MY3bIKAIEHBIX HHCTPYMEHTOB).

Habmonenme n 00bsiICHEHNE SIBIEHUS aKyCTUYECKOTO PE30HAHCA.

AHaH3 OPUTHHAILHOTO TEKCTA, MOCBAIIEHHOTO UCIIOIB30BAaHUIO 3BYKa (MM
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on,video&subject
program ids=31
937342

yIBTpa3ByKa) B TEXHUKE (IXOJIOKANMs, YIBTPa3ByK B MEJUIUHE U JIP.);
BBITTOJIHEHHE 33JaHUH MO TEKCTY (CMBICIIOBOE YTCHUE)

Htoro nn

0 pazzeny
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Pa3znen 3. DieKTpOMarHuTHoe 1

0J1¢ H 3JICKTPOMATHUTHBIC BOJIHBI

Bubmmoreka LIOK | [TocTpoenue paccykaeHuil, 000CHOBBIBAIOLINX B3aHMOCBSI3b
https://m.eds00.ru | 3J7eKTPUYECKOrO U MArHUTHOTO TOJICH.
[7f41a4a6 OKCIepUMeHTaIbHOE U3yUeHHE CBOMCTB ANEKTPOMAarHUTHBIX BOIH (B TOM
POUI 9 knace YHCJIE C MIOMOIIbI0 MOOMIILHOTO TenedoHa).
https://resh.edu.ru | AHaiu3 peHTIT€HOBCKHX CHUMKOB Y€JIOBEYECKOr0 OpraHM3Ma.
K THOMAHHT [subject/28/9/ AHaJM3 TEKCTOB, OMUCHIBAIOIIHNX MPOSIBICHHUS JJICKTPOMArHUTHOTO
p M3BHI 9 knace V3ITy4YeHUs B IPUPOJIS: KUBBIE OPTaHU3MBI, U3ITyUeHHsI HEOSCHBIX Tell
HOE TI0JIe U .
3.1 6 2 https://uchebnik. | (cMbIcOBOE UTCHHE).
3JIEKTPOMArHUT n .
Hble BOJHDI mos.ru/catalogue? | Pacno3HaBaHWe U aHAIN3 PA3INYHBIX TPUMEHEHHH IEKTPOMATrHUTHBIX BOJIH
aliases=lesson_te | B TexHHKe.
mplate,video_less | M3yueHue BOIHOBBIX CBOMCTB CBETA.
on,video&subject | Pemenue 3anau ¢ ucmosib3oBaHueM (HOPMYIT Ui CKOPOCTH
program_ids=31 | 3JeKTpOMAarHUTHBIX BOJIH, [UTHHBI BOJIHBI U YaCTOTHI CBETa
937342
Hroro o pasneny 6
Pasnea 4. CBeToBBIC SIBJICHUSA
Bbu6mmoreka LIOK | HabxironeHue ornpIToB, AEMOHCTPUPYIOLIIUX SIBICHUE NPSIMOJIMHEHHOTO
https://m.edsoo.ru | pacrnpoctpaHeHus cBeTa (BO3HUKHOBEHUE TCHU M TIOJYTEHHU), U UX
[7f41a4a6 HWHTEPIIPETALMS C UCTIOIb30BAHUEM MTOHATHS CBETOBOIO JTy4a.
POUI 9 knace OOnbsicHEHUE U MOAEIMPOBAHIE COTHEYHOTO U JIYHHOTO 3aTMEHHUII.
https://resh.edu.ru | MccienoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUS CBETOBOTO JIydya OT yIia
[subject/28/9/ HaJeHHUS.
3aKoHBI .
M3BHI 9 knace Wzydenune cBoWCTB N300pakeHUs B TUNIOCKOM 3epKaie.
4.1 pacnpocTpaHeH 6 2 _ : .
sl cBeTa https://uchebnik. | HaGmtoneHue u 00BbsICHEHHE ONBITOB O TOJYYEHHIO H300paKeHUH B

mos.ru/catalogue?
aliases=lesson_te
mplate,video_less
on,video&subject
program ids=31
937342

BOTHYTOM H BBITTYKJIOM 3epkaiiax. HabmrogeHne u o0bsIcCHEHHE ONBITOB 110
MIPEIOMJIEHUIO CBETA HA TPAHULIE PA3IIMYHBIX CPEM, B TOM YHCJIE OTIBITOB C
[IOJIHBIM BHYTPEHHHUM OTPA’KECHHUEM.

Hccenenoanue 3aBUCHMOCTH yIUIa IIPEJIOMIIEHUS OT yrjla NaJeHHs CBETOBOIO
JIyda Ha TPaHULE «BO31YX—CTEKIIO».

PacrioznaBaHue ABIEHUI OTpaXEHHS U IPEIOMIICHHUS CBETA B IOBCEHEBHOM
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JKU3HU. AHAIU3 U 0O0BICHEHHE SBJICHUS OIITHYECKOTO MHpaxa.
Pemenue 3a1a4 ¢ MCOJIL30BaHUEM 3aKOHOB OTpa’XCHHUA U NPCIIOMIICHUA
CBCTa

bubnnoreka [IOK | Ionyuyenue n300paxeHUi ¢ MOMOIIBI0 COOMPAIONICH U pacCEUBAIOIICH JIHH3.
https://m.edsoo.ru | Omnpezaesenue GOKyCHOTO PACCTOSIHUS U ONTHYECKON CHITBI COOUpAFOIICH
JIun3el 1 [7f41a4a6 JIUH3BIL.
4.2 ONTHYCCKUEC 6 POII 9 knmacc AHanu3 ycTpoicTBa U PUHIIUIA ISHCTBUSI HEKOTOPBIX OMTHYECKHUX
IpHOOPEI https://resh.edu.ru | mpubopos: ¢oroamnmapaTa, MUKpOCKOIIA, TEIECKOIIA.
[subject/28/9/ W3ydeHue MOIeNH ri1a3a Kak ONTHYECKOW CHCTEMbI. AHAIN3 SBICHUI
MDOIII 9 knace OJIM30PYKOCTH M JATbHO30PKOCTH, MPHHIUIA ASHCTBHS OYKOB
https://uchebnik. | Haguionenne pasnoxernus Genoro cBera B CrieKTp.
mos.ru/catalogue? | HaGuronenne u 0GBICHEHHE OMBITOB 0 MOTYYEHHIO GEIIOT0 CBETa PH
Paznoxenue aliases=lesson_te | ¢yoennn cBera pasHbIX LBETOB.
4.3 Genoro cBeTa B 3 mplate,video_less | [Ipopenenne 1 0GBICHEHNE OMBITOB 10 BOCIIPHSATHIO LBETA IPEMETOB IPH
CIICKTP on.video&subject | yx pagmonenny Yepes HBETOBbIEC PUIBTPBI (LIBETHbIE OUKH)
program_ids=31
937342
Hroro no pazneny 15

Pa3nen 5. KBanTtoBble SIBJeHUA

bubmmoreka LIOK | Obcyxaenue nenu onsitoB Pezepdopaa nmo ucciaeqoBaHuio aTOMOB,
https://m.eds00.ru | BbIABHIKEHHE TUIIOTE3 O BO3MOXKHBIX PE3yJIbTaTax ONbITOB B 3aBUCHMOCTH OT
[7f41a4a6 MPE/IoIaraeMoro CTpOSHHs
POIII 9 knace aTOMOB, ()OPMYJIUPOBAHKE BBIBOJIOB U3 PE3yJIbTATOB OIBITOB.
https://resh.edu.ru | O6cyxaeHe TPOTHBOPEUHIA TUTAHETAPHON MOJIEITH aTOMa ¥ OCHOBAHWH TSt
Vicryckane u [subject/28/9/ runote3sl bopa o cTalmoHapHBIX OpOHUTaX SJIECKTPOHOB.
MDOIII 9 knace Habnronenune crtonmHbIX ¥ IMHEHYATHIX CIIEKTPOB U3ITyUCHHUS Pa3IHUHBIX
51 MOTJIOIIEHHUE 4 ] . N
CBETA ATOMOM https://uchebnik. | BemecTB. OOBSICHEHNE TMHEWYATHIX CIIEKTPOB U3ITyYCHUSI
mos.ru/catalogue?
aliases=lesson_te
mplate,video_less
on,video&subject
program_ids=31
937342
CrpocHie Bubmmoreka LIOK | ObcyxaeHne BO3MOXKHBIX TUIIOTE3 O MOAEISIX CTPOCHHMS SI/Ipa.
5.2 ATOMHOTO A1pa 6 https://m.edsoo.ru | Ompeznesnenue cocrtasa siaep MO 3aJaHHBIM MAaCCOBBIM H 3apsI0BBIM YHCIIAM U
[7f41a4a6 IO TTOJIOXKEHHUIO B IIEPHOTUUECKOM CHCTEME DIIEMEHTOB.
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[subject/28/9/
MDIII 9 knacc
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
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AHaM3 U3MEHEHUS COCTaBa S/ipa M €ro MOJO0XKCHHS B TIEPUOUYCCKOM
CUCTEME TIPH O-PaJTMOAKTUBHOCTH.

HccenenoBanre TPEKOB 0-9ACTHUIT IO TOTOBBIM (hOTOTpadusIM.
ObHapyxeHHe 1 U3MEpPEeHNe paguaoHHOTO (JOHA C TIOMOIIBIO TO3UMETPA,
OIICHKA €r0 MHTCHCUBHOCTH.

AnHanmu3 OMONOTHYECKIX H3MEHEHHH, TPOUCXOJISIINX O] ISHCTBUEM
PaTMOAKTUBHBIX U3ITYUICHHI.

Hcnonk3oBaHue pajiiOaKTUBHBIX M3ITyUYECHUI B METUIMHE

Pemenne 3agad ¢ UCIIOJIB30BaHNEM 3aKOHOB COXpaHCHUA MaCCOBBIX U
3apAA0BBIX YUCECIT Ha OMIPCACIICHUC PEIYJILTATOB AACPHBIX peaxum‘/i; aHaJIn3
BO3MOKHOCTH HUJIH HCBO3MOXKHOCTH SI,HCpHOﬁ pCaKum.

53 Snepueie 7 1 1 OreHka HEPTUH CBS3U S/IEP C UCMOIB30BaHUEM (hOpMyITbl DWHINTEHHA.
peakuuu O6cyKaeHue MepCrneKTHB UCTIONB30BaHMs YIIPABIISIEMOT0 TEPMOSIIEPHOTO
CUHTE3a.
OO6cy>xaeHue MpenMyIIecTB U SKOJIOTHIECKUX MIPOOIEeM, CBSI3aHHBIX C
SIIEPHOM HEPTETUKOUN
HUroro mo paznemy 17

Pazpnen 6. [loBTOpUTEIBHO-0000

LA MOAYJIb

bubimoreka [IOK | BeimonHenne y4eOHbIX 3a1aHUM, TPEOYIOINX AEMOHCTPALIMN
https://m.eds00.ru | KOMIETEHTHOCTEH, XapaKTEPU3YIOIINX ECTECTBCHHOHAYYHYIO IPAMOTHOCTb:
[7f41a4a6 — MPUMEHEHHS NOJTYYEHHBIX 3HAHUHN JIJIsl HAYYHOTO OOBSICHEHUS (PU3HIECKUX
POIII 9 knacce SIBJIEHUW B OKPY’Karolled pUpo/ie, B IOBCEAHEBHOM KU3HU U BBISIBICHUS
TosTopene i https_://resh.edu.ru (bH3MYECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTHH; }
0GoGIIeHHIE [subject/28/9/ — MIPUMEHEHHSI OCBOCHHBIX KCIICPUMEHTAIBHBIX YMEHUI 1JIsl HCCIICI0BAHNUS
MBI 9 knacc (u3NUECKUX SBICHUH, B TOM YKCIIE JJIsl TPOBEPKH THIIOTE3
6.1 coJlepKaHus 9 2 httos://uchebnik 5 p N
Kypca (usHKu ps: . | W BBIABJICHNS 3aKOHOMEpHOCTEH. Pellenne pacu€THBIX 33111, B TOM 4cie
33 7-9 KI18CC mps.ru/cataloque? MPEIoNaralouIfx UCIOIb30BaHNe U3NIECKUX MOJIeTIe 1 OCHOBAaHHBIX Ha
aliases=lesson_te | comepkaHW¥ Pa3IMIHBIX PA3/ICIOB Kypca (QU3UKH.
mplate,video_less | BrinmonHeHue 1 3aniura rpynnoBbIX HIH HHIMBUAYaAJIbHBIX IPOCKTOB,
on,video&subject | cBsi3aHHBIX C COAEPIKAHUEM Kypca (PHU3NKU
program_ids=31
937342
Hroro o pasneny 9
OBUIEE KOJIMYECTBO
YACOBIIO 102 3 27

[TPOIT'PAMME



https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KoanyecTBO yacon
Ne IpakTuye
/i Tema ypoxa Beero Koutpoibn CKne Jlata usysenus DJieKTpOHHbIE IH(PPOBBIE 00pa3oBaTeIbHbIE PECYPChI
ble padoThI
padoThI
Pusnxa — HayKa o Ypok "Uto usyuaet pusuka. Hekoropsie ¢pusznyeckue
npupoze. SABneHus "
1 OO DH3HEECKHE 1 tepmunbl. Habmonenne u omerr" (POIL)
PHPOJEL https://resh.edu.ru/subject/lesson/2603/start/
SABJICHUS
Mexanndeckue,
5 ;ig}f;m;fe’cme 1 Ypok "Uenosek u okpyxaromuii ero mup" (POII)
p ’ https://resh.edu.ru/subject/lesson/1526/start/
MAar"duTHBIC, CBETOBEIC,
3BYKOBELIC ABJICHUA
VYpok "duznueckre BEIUYUHBI U X U3Mepenue. zmepenne
3 dusnveckre BEIHINHBI U 1 ¥ TOYHOCTH M3Mepenus. OnpeneneHne eHbI TeTISHHS Kb
WX U3MEpEHUE n3MepuTensHoro nmpubopa. Onpenenenne 00bEMa TBEPIOTO
tena" (POIII) https://resh.edu.ru/subject/lesson/2602/start/
Ypok-uccienopanue
T?;r:paefnem Hon Buneo "Mogens Tepmomertpa (MOIII)
4 PatypRLIp 1 1 https://uchebnik.mos.ru/material/e7f53f9a-574e-44f5-9c38-
ITOMOIIIH KUIKOCTHOTO b6c373f39052
TEPMOMETpPA U JATYHUKA -
TeMIeparyps!”
5 Kak ¢usuka u apyrue 1 bubaunoreka IJOK https://m.edsoo.ru/ff09f72a
€CTECTBEHHBIC HAYKH



https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/1526/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://uchebnik.mos.ru/material/e7f53f9a-574e-44f5-9c38-b6c373f39052
https://uchebnik.mos.ru/material/e7f53f9a-574e-44f5-9c38-b6c373f39052
https://m.edsoo.ru/ff09f72a

H3Y4aroT IPUPOAY.
EcTecTBeHHOHAYYHBIIH
METO/, ITO3HAHHS.
Onncanne GU3NIecKux
SIBJICHUH C IIOMOIIBIO
Mozelei

Ypoxk-uccienoBanue
"IIpoBepka THIIOTE3HI:
JaJIbHOCTH MOJIETa

6 [IapyKa, MyHmeHHOTo
TOPHU30HTAJIBHO, TEM
Oosblie, yeM OoJblIe
BbICOTA ITycKa"
CtpoeHue BellecTsa. bubmroreka ITOK https://m.edsoo.ru/ff09fe0a
7 OMBITHI, TOKA3BIBAIOIITIE Ypoxk "Crpoenue BeriecTBa. MOJIEKYIIBI B aTOMBI.
TUCKPETHOE CTPOSHHE Wsmepenne pazmepos mansix Ten" (POLL)
BEIIECTBA https://resh.edu.ru/subject/lesson/1533/start/
8 JIBrKeHNe YaCTHII Bubmmoreka ITOK https://m.edsoo.ru/ff0a013e
BEIIECTBA
Ypok-uccinenopanue VYpox "bpoynosckoe nBumxenue. Andp¢ysus. Bzaumnoe
9 «OnBITH IO MPUTSOHKEHNE U OTTAIIKUBaHKUE MOJieKysl. CMaunBaHuUE U
HaOJIOICHUIO TETIOBOTO KanmuspHocTs" (POL)
pacIIupeHns Ta30By https://resh.edu.ru/subject/lesson/1534/start/
VYpox "ArperatHsie cocTosiHEA BemecTBa. O0001eHne TeMbl
ArperatHble COCTOSTHUS "
10 BeIECTBA «CtpoeHue BEIIECTBAY (POILI)
https://resh.edu.ru/subject/lesson/1532/start/
Bsaumocsa3s Mexay
CBOMCTBAaMH BENIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHMSIX M X
11 | aTOMHOMOJICKYJISIPHBIM bubaunoreka IJOK https://m.edsoo.ru/ff0a0378
CTPOCHHEM.
OcobenHoctu
arperaTHbIX COCTOSTHUN
BOZBI
12 | Mexanngeckoe Bbubmmoreka ITOK https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09fe0a
https://resh.edu.ru/subject/lesson/1533/start/
https://m.edsoo.ru/ff0a013e
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1532/start/
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

JIBMKeHUE. PaBHOMEpHOE
1 HEPaBHOMEPHOE
JIBIDKCHHC

Ypok "Mexanuueckoe qemxenne.” (POL)
https://resh.edu.ru/subject/lesson/1488/start/

CxopocTts. Enqunuiisr

bubmmoreka ITOK https://m.edsoo.ru/ff0a079c

13 CKODOCTH VYpoxk "Ckopocts" (POIL)
P https://resh.edu.ru/subject/lesson/1525/start/
14 Pacuer myru u Bpemein bubaunoreka I{OK https://m.edsoo.ru/ff0a0ae4
JIBUKCHHS
WNuepuus. 3akoH bubmuoreka I{OK https://m.edsoo.ru/ff0a0c10
HWHCPUHUU. " &
. Ypok "Nuepius. Bzaumogeiictere Ten u Mmacca. M3mepenue
15 | B3aumopelicTBue Tea KaKk "
A — MACCBI Tela Ha YPABHOBEIICHHBIX PBIYAKHBIX BECAX (POII)
P https://resh.edu.ru/subject/lesson/1531/start/
CKOpPOCTHU ABUIKCHUSA TCII
IlnoTHOCTH BelecTBa.
16 | Pacuer maccel 1 00bEMA Bbubmmnoreka ITOK https://m.edsoo.ru/ff0a0fee
TeJa 1o €ro MIOTHOCTH
JlaGopartopHas paboTa Ypoxk "[ImotHOCTH M Macca. OnpeseneHue MIOTHOCTH
17 «Ormpenenenne TBEPJIOTO TeJia C TOMOIIBI0 BECOB M U3MEPUTEIHLHOTO
IJIOTHOCTH TBEPIOIO mwaaapa” (POIL)
Tenay https://resh.edu.ru/subject/lesson/2601/start/
bubmmoreka ITOK https://m.edsoo.ru/ff0al23c
VYpok "Pemienue 3anau no teme «JIBuxeHue,
Pemenue 3anau no reme N
118 |, " B3auMoJIeiicTBHE, Maccay. O0oOIIeHne 10 TeMe «JIBIKeHHeE,
ILnoTHOCTH BellecTBa o )
B3anMoencTeue, macca"" (POILI)
https://resh.edu.ru/subject/lesson/2974/start/
Cuna xak Ypok "Cuna ynpyroctu. 3akoH ['yka. Jlunamometp.
XapaKTEepPUCTHKA I'pagyupoBka nuHamomeTpa. McciaenoBaHue 3aBHCUMOCTH
19 | B3aumopeiCTBHS TEIN. CWJIBI YIPYTOCTH OT YIJTMHEHUS TIPYXHUHBI. OmpeeneHue
Cuna ynpyroctu. 3aKoH koaddunmenrta ynpyroctu npyxuast" (POIII)
I'yka https://resh.edu.ru/subject/lesson/2600/start/
JlaboparopHas pabora
«M3y4yeHne 3aBUCHMOCTH Buneo "ehopmanus ynpyroii npysxkunsl” (ML)
20 | pacTspkeHHS https://uchebnik.mos.ru/material_view/atomic_objects/72256

(medopmarinm) MpyKUHBI
OT NPUJIOKEHHOU CHJIIBD»

93?menuReferrer=catalogue



https://resh.edu.ru/subject/lesson/1488/start/
https://m.edsoo.ru/ff0a079c
https://resh.edu.ru/subject/lesson/1525/start/
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://resh.edu.ru/subject/lesson/1531/start/
https://m.edsoo.ru/ff0a0fee
https://resh.edu.ru/subject/lesson/2601/start/
https://m.edsoo.ru/ff0a123c
https://resh.edu.ru/subject/lesson/2974/start/
https://resh.edu.ru/subject/lesson/2600/start/
https://uchebnik.mos.ru/material_view/atomic_objects/7225693?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7225693?menuReferrer=catalogue

SIBneHUE TATOTCHUS.

VYpox "Cuna. Cuna tsoxectu" (POIL)

21 Cuna TspKecTu https://resh.edu.ru/subject/lesson/2756/start/
CBisp My cnnon bubmmoreka ITOK https://m.edsoo.ru/ff0al778
TSDKECTH M MacCoM TeJa. " "

22 Bec Tena. PellcHie 3a1a1 VYpok "Bec tena. HeBecomocts" (POLL)

N 8 " https://resh.edu.ru/subject/lesson/2599/start/
o Teme "CHiia TSKECTH
Cuna TshKecTH Ha IPYTHX

23 | mnanerax. dusnueckue Bbubanoreka IOK https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH TUTAHET

24 Msmepenne cut. bubaunoreka I{OK https://m.edsoo.ru/ff0al8cc
HunamomeTp

25 | Bec tena. HeBecomocTh bubanoreka ITOK https://m.edsoo.ru/ff0al778
CrnoxxeHne IByX CHUJI,

26 | MANPABICHIBIX TO OAHOH bubmunoreka I{OK https://m.edsoo.ru/ff0ala70
MIPSIMOH.

PaBHOpelcTBYIOIIAs CHII

27 ngiinzslzi[:q}go ET;MG Ypok "PaBHopeiicTBytomas cuna" (POL)
—_— A yiom https://resh.edu.ru/subject/lesson/2973/start/
TpeHue CKOIbKSHUS U bubnunoreka I{OK https://m.edsoo.ru/ff0alb9c

28 | Tpenue nokos. TpeHue B VYpok "Cuna tpenus. Tpenue B npupoze u texnuke" (POIL)
NPUPOJIC U TEXHHUKE https://resh.edu.ru/subject/lesson/1536/start/
JlaboparopHnas pabora
«3yueHune 3aBUCUMOCTH
CHUJIbI TPCHUA

29 CKOJIBKEHUS OT CUJIBI Bbubarnoreka IIOK https://m.edsoo.ru/ff0alcc8
JIaBJIEHUS U XapakTepa
COTIPHKACAIOIIUXCS
TIOBEPXHOCTEN»

Pemenue 3amay Ha "
OTIDECICHIC Ypoxk "Pemenne 3amad mo teme «CHITBI BOKPYT HAC.

30 aII;Hg S 0060061eHue mo Teme «Cuiibl BOKpYT Hac»" (POII)
E - A IOt https://resh.edu.ru/subject/lesson/2972/start/

31 Pewerne sanad o Bbubnmoreka ITOK https://m.edsoo.ru/ff0alde0

TeMaMm: «Bec TCIIa»,



https://resh.edu.ru/subject/lesson/2756/start/
https://m.edsoo.ru/ff0a1778
https://resh.edu.ru/subject/lesson/2599/start/
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://resh.edu.ru/subject/lesson/2973/start/
https://m.edsoo.ru/ff0a1b9c
https://resh.edu.ru/subject/lesson/1536/start/
https://m.edsoo.ru/ff0a1cc8
https://resh.edu.ru/subject/lesson/2972/start/
https://m.edsoo.ru/ff0a1de0

«['paduueckoe
M300paKCHHUE CHID»,
«Cunbl»,
«PaBHOAEHCTBYIOIIAA
CHII»

Kontponbnas pabota o
TeMaM: «MexaHn4ecKoe
JIBIDKCHHEY», «Macca,

Ypok "KontponbHas padoTa mo teme: "MexaHndeckoe
nBkenue" - 7 kinace - Guzuka" (MOI)

32 | mnoTHOCTE, «Bec Tenay, https://uchebnik.mos.ru/material_view/lesson_templates/999
«['paduueckoe —
39?menuReferrer=catalogue
M300paKeHHUEe CHID»,
«Cubi»
Bubmnoreka ITOK https://m.edsoo.ru/ff0a20a6
Hasnenne. CrocoGbl "
Ypok "Jlapnerne. CriocoObl yBeTHUEHHUS U YMEHBIICHHS
33 | yMeHBIICHHUS U "
BEITHYCHHST IABICHHS naenenus. OnpenencHue JIaBJICHHs ITAJIOH KWJIOrpamMMa
y (POI) https://resh.edu.ru/subject/lesson/2971/start/
[aBnenue rasa.
34 3aBHCHMOCT..}’ JABIICHIA Bbubmnorexa ITOK https://m.edsoo.ru/ff0a2376
rasa ot o0béma,
TEMIICPATYPhI
[Tepenaua naBiaeHus bubaunoreka IJOK https://m.edsoo.ru/ff0a25b0
35 TBEPABIMU TEJIAMH, Ypoxk "lIpupona gaBieHus ra3oB U KUAKOCTEH. JlaBieHne B
SKAAKOCTSIMA U Ta3aMHU. KUIKOCTH | rase. 3akoH [lackams" (POLL)
3axon [Tackas https://resh.edu.ru/subject/lesson/2598/start/
JlaBlieHue B 5KUAKOCTU U
36 | 93 BhisBanHoC bubmmoreka ITOK https://m.edsoo.ru/ff0a2718
JCUCTBUECM CUJIbI
TSDKECTH
Bbubnmoreka ITOK https://m.edsoo.ru/ff0a2826
Pemenne 3agay mo Teme Vpok "«Pemenue 3aga4 o teme «JlaBieHue TBEpAbIX Tel,
37 | «/laBiieHUE B )KUIKOCTH uakocTed u razopy. O0o0IIeHHEe 110 TeMe «/JlaBiaeHue
u raze. 3axkoH [lackams» TBEPABIX Tell, )KUAKOCcTeN 1 razos»." (POLL)
https://resh.edu.ru/subject/lesson/2970/start/
Bbubnmoreka ITOK https://m.edsoo.ru/ff0a2970
38 | Coobatommuecs cocy sl Ypox "Coobuaromuecs cocysl. Micnonabp3oBaHue AaBIeHUS B

TeXHUIECKUX ycTporicTBax" (POIII)



https://uchebnik.mos.ru/material_view/lesson_templates/99939?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/99939?menuReferrer=catalogue
https://m.edsoo.ru/ff0a20a6
https://resh.edu.ru/subject/lesson/2971/start/
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://resh.edu.ru/subject/lesson/2598/start/
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://resh.edu.ru/subject/lesson/2970/start/
https://m.edsoo.ru/ff0a2970

https://resh.edu.ru/subject/lesson/1538/start/

39 | I'mapaBiaMyeckuii TIpece bubmmoreka ITOK https://m.edsoo.ru/ff0a3136
MaHoMeTpHI. Buneo "Manometp" (MBILLI)
40 | IlopiHeBoit https://uchebnik.mos.ru/material _view/atomic_objects/72306
JKAIKOCTHBIN HAcOC 49?menuReferrer=catalogue
ATtmocdepa 3emin.
[Tprunnb
CYILIECTBOBAHUS
41 | BOMYHIHOH obonotii Bubmnoreka ITOK https://m.edsoo.ru/ff0a2b5a
3emun. 3aBUCUMOCTh
aTMoc(hepHOTO TaBICHUS
OT BBICOTHI HaJl YPOBHEM
Mopst
Bbubmmoreka ITOK https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. Ypok "Bec Bo3nyxa. ATMocdepHoe naBieHue. M3mepenue
AtMmocdepHOe naBieHue atmocheproro gasneHus. Onsir Toppuyemmm" (POIII)
https://resh.edu.ru/subject/lesson/1535/start/
Nsmepenue
43 | atMoc(hepHOTo AaBIeHNUS. Bbubmmoreka ITOK https://m.edsoo.ru/ff0a2da8
OmnsiT Toppuuemu
3aBUCUMOCTh
44 ATMOCHEPHOTO A1aBCHNA bubnunoreka I{OK https://m.edsoo.ru/ff0a2fc4
OT BBICOTHI HaJl YPOBHEM
Mopsi
Bapomertp-anepoun.
45 | AtmocdepHoe naBieHne bubnunoreka I{OK https://m.edsoo.ru/ff0a2fc4
Ha Pa3IWYHbIX BBICOTAX
PelleHHe 32181 110 TeMe Ypoxk "IIpubopsl ajis u3mepeHus napiaeHus. Perenne 3a1a4u
" o Teme «ATMocdepa u aTMochepHoe JaBICHHUE.
46 ATmMocdepHoe "
ABTCHME" O600menune Tembl «ATMocdepa u atMochepHOE AaBICHUE
A (POII) https://resh.edu.ru/subject/lesson/2969/start/
JleficTBHE KUIKOCTH 1 Bbubnmoreka ITOK https://m.edsoo.ru/ff0a3276
ra3a Ha IOTpYKEHHOE B WY e
47 Ypok "JlelicTBrE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX

HHUX TECJIIO. ApXI/IMC,I[OBa
cujia

teno" (POIL) https://resh.edu.ru/subject/lesson/2968/start/



https://resh.edu.ru/subject/lesson/1538/start/
https://m.edsoo.ru/ff0a3136
https://uchebnik.mos.ru/material_view/atomic_objects/7230649?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7230649?menuReferrer=catalogue
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://resh.edu.ru/subject/lesson/1535/start/
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://resh.edu.ru/subject/lesson/2969/start/
https://m.edsoo.ru/ff0a3276
https://resh.edu.ru/subject/lesson/2968/start/

JlaGoparopHnas pabdora
«Ormpenenenue
BBITAJIKMBAIOIICH CHIIEI,

48 . N bubmnoreka ITOK https://m.edsoo.ru/ff0a33fc
JEeUCTBYIOLICH Ha Telo,
MOTPY>KEHHOE B
XKHUJIKOCTBY
JlaGoparopHnas pabora o
teme «MccnenoBanue
49 | SABHCHMOCTH BECA TETA B bubmmoreka LIOK https://m.edsoo.ru/ff0a3514
BOJIE OT 00BEMa
MOTPY>KEHHOH B
XKHUJIKOCTh YaCTH TeJlay
Bubmmoreka ITOK https://m.edsoo.ru/ff0a3a96
50 | IlmaBaHume Ten Ypok "3akon Apxumena. [InaBanne Ten. Bo3gyxormnaBanne"
(POIL) https://resh.edu.ru/subject/lesson/2967/start/
JlaGopartopHas paboTa
"KoncTtpynpoBanue VYpok "Pemenue 3a1a4 no reMe «3akoH ApXumenaa.
51 | APeoMeTpa wm [InaBanue Tem». O0oOIIEHHE IO TeMe «3aKOH ApXUMe[a.
KOHCTPYHPOBAHUE JIOJKU [TnaBanue Tem»" (POL)
U onpe/eneHue eé https://resh.edu.ru/subject/lesson/2966/start/
rpy30noabEMHOCTH"
Pewenue 3anay no
temam: «IlnaBanue
CYJIOB. .
52 Bbubmmoreka ITOK https://m.edsoo.ru/ff0a3654
Bosnyxomnnasanuey,
«JlaBneHne TBEpABIX Te,
XKHUJIKOCTEH M Ta30B»
bubnmoreka [TOK https://m.edsoo.ru/ff0a3f82
Ypok "Jlapnerne TBepapx Tem»" (MOLL)
53 | Mexanuueckas padora https://uchebnik.mos.ru/material_view/lesson_templates/463
244?menuReferrer=catalogue
54 MomsocTs. Eurmiter Bbubmmnoreka ITOK https://m.edsoo.ru/ff0a3f82
MOIITHOCTH
VYpok-uccienopanue " "
55 | "Pacu&T MOMHOCTH, Ypok "Mexanudeckas padora. Momuocts" (POII)

pa3BUBaeMOM MpU

https://resh.edu.ru/subject/lesson/2965/start/
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https://resh.edu.ru/subject/lesson/2966/start/
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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noxbEMe 1o Jjectauie"

IIpocThie MEXaHU3MBI.

VYpok "Ppraar u HakIIOHHASA TIOCKOCTD. [IpoBepka ycmoBust

56 | Ppruar. PaBHoBecue cun paBHoBecus peraara” (POLI)
Ha pbluare https://resh.edu.ru/subject/lesson/2963/start/
Konrponbnas pabota o
TeMme «JlaBienne Ypoxk "Pemrenne 3amad Ha pacd€éT pabOTH M MOIITHOCTH"
57 | TBEPABIX Tel, KUIKOCTEH (MDBIII)
1 Ta30B» / https://uchebnik.mos.ru/material_view/atomic_objects/85102
Bcepoccuiickast 39?menuReferrer=catalogue
poBepoyHasi paboTa
PesepBHerii ypok. Pabora
C TEKCTaMH TI0 TeMe
58 «HaBHeHHS TBEPABIX TE], Bubmmoreka ITOK https://m.edsoo.ru/ff0a4ffe
KUIKOCTEH U Ta30By» /
Bcepoccuiickas
poBepoyHast pabora
Prraaru B Texauke, OBITY
U TIPUPOJIE.
59 | JlaGoparopnas pabora 0.5 bubnuoteka LIOK https://m.edsoo.ru/ff0a478e
«HMccnenoBanue ycaoBuit
paBHOBECHS phIUara
Pemenwue 3amad mo teme
60 | «YcnoBus paBHOBECHS Bbubmmoreka ITOK https://m.edsoo.ru/ff0a48a6
peIaara»
KOB(NMHHCHTV Ypok "bioku u cucrema 0710K0B. «30JI0TOE TIPABHUIION
TTOJIE3HOTO JIEHCTBUS .
MexaHuk. KoahpuimeHT nojae3Horo AeMCTBUS.
pL | MeXaHMsva. 0.5 Omnpenenenue ko3 uLIMEHTA MTOJIE3HOTO ICHCTBUS
Jlaboparophas pabora N "
«Hsvepenie KITT HaKJ‘If)HHOI/I TI0CKOCTH (POILI)
N https://resh.edu.ru/subject/lesson/2962/start/
HAKJIOHHOM IIOCKOCTHY
Pemenue 3agau mo teme
62 | "Pabora, MOIIHOCTE, Bubmmoreka ITOK https://m.edsoo.ru/ff0a4c48
KILT"
MexaHuuecKasi SHeprusl. bubmunoreka IJOK https://m.edsoo.ru/ff0a4252
63 | Kunernueckas u Ypok "Oueprus. [loreHnnanbHas U KHHETHYECKas SHEPTHUSI.

NMOTCHIMAJIbHAA SHCPI' U

3aKoH COXpaHCHUSA MEXaHUYCCKOU OHCPIruu. I/I3yquHe



https://resh.edu.ru/subject/lesson/2963/start/
https://uchebnik.mos.ru/material_view/atomic_objects/8510239?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510239?menuReferrer=catalogue
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://resh.edu.ru/subject/lesson/2962/start/
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

U3MEHEHUS TOTCHIIMALHON U KHHETUYECKOM SHepruii Tena
MIpH ABMKEHUH TeNa Mo HakiIoHHOU mockoctu” (POLI)
https://resh.edu.ru/subject/lesson/2597/start/
64 3axon COXPATCHI 1 Bbubanoreka IOK https://m.edsoo.ru/ff0a4360
MEXaHWYECKOW PHEPTHH
YPpOoK-3KCIEPUMEHT 110
TeMe
"DKcriepuMEHTAIBLHOE VYpox "Buptyanbusie 1aboparopun. @uzuka. Mexanuka"
65 | OUPCIEICHHE 3MEHEHU | 4 (MDI)
KUHETHYECKOH https://uchebnik.mos.ru/material_view/atomic_objects/76329
MOTCHI[MATbHON SHEPTUH 98?menuReferrer=catalogue
MIpU CKaTHIBAHUU TeJIa 110
HaKJIOHHOM MIIOCKOCTH"
KoHTpostbHast paboTa 1o Ypok "llogroroBka K”KHOHTpOJ'IBHOI/I pabote "PaboTa.
66 | teme «PaboTa n 1 MomocTs. SHeer;I (M:)H.'[) . . .
https://uchebnik.mos.ru/material_view/atomic_objects/85608
MOIITHOCTb. DHEPTHs» _
85?menuReferrer=catalogue
PesepBHblii ypok. Paborta
67 | o ICKCTAMH IO TEME 1 bubmoteka L{OK https://m.edsoo.ru/ff0adee6
Mexanunueckoe
IBIKenue"
. VYpok "Hcrounnku sHEprun. HEBO3MOXHOCTB CO3/1aHUS
PesepBHbrii ypok. Pabora
BEYHOTO JBHrareis. Pemenue 3amaq mo teme «Pabdota,
C TEKCTaMH TI0 TeMe
68 |, 1 MOIIHOCTh, dHeprus». O0o0menne no teme «Padora,
Pa6ora. MomHoCTb. "
SHeprus" MOIIHOCTb, SHEPTUSD» _(PBLH)
https://resh.edu.ru/subject/lesson/2964/start/
OBIIEE KOJIMYECTBO 68 12

YACOB 110 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/2597/start/
https://m.edsoo.ru/ff0a4360
https://uchebnik.mos.ru/material_view/atomic_objects/7632998?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7632998?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8560885?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8560885?menuReferrer=catalogue
https://m.edsoo.ru/ff0a4ee6
https://resh.edu.ru/subject/lesson/2964/start/

OBLIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

68

14.5




IHOYPOYHOE IINTAHUPOBAHUE

8 KNIACC
KoanuecTBO yacoB
Jr:;-)n Tema ypoka ]rgoce JII{::;I;O 1};2:::;:14 il:';;‘e DiIeKTPOHHbIE HU(POBLIE 06Pa30BaATEIbLHBIE PECYPChHI
paborsl | padorer | "M
OCHOBHBI€E TTOJIOKEHUS
1 MOJICKYIAPHO KHHCTHHCCKON 1 Bubmnoreka ITOK https://m.edsoo.ru/ff0a5256
TCOPHHU U UX OIIBITHBIC
TTOATBEP K ICHUS
9 Macca u pa3Mep aTOMOB U 1 VYpox "Crpoenne aroma" (MDIII) https://uchebnik.mos.ru/material/d81620d8-
MOJIEKYJT f4f2-4143-aed5-76ccdfc658ac
Mojaenu TBEPAOTO, KUIKOTO U
3 ra3000pa3HOro COCTOSTHHIMA 1 Bbubaunoreka ITOK https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBscHEHUE CBONCTB TBEPIOTO,
4 fof;i;ﬁ ;23022; ?I;ZFSCHOBe 1 Ypok "Arperatasie coctosiHus Bemectsa" (POIL)
et https://resh.edu.ru/subject/lesson/2987/start/
TTOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOU TEOpHH
5 fg;cmmmecme m aMopguere 1 bubmmoreka ITOK https://m.edsoo.ru/ff0a5800
6 CMAtHBAHHC 1 KAMIADHOCTS. 1 bubmmoreka ITOK https://m.edsoo.ru/ff0a5530
IToBEpXHOCTHOE HATSKEHHE
7 TermnoBoe paciupenue u cxarue | 1 bubnunoreka I{OK https://m.edsoo.ru/ff0a5a26
Temmepatypa. Cs3b Ypok "Temrieparypa u TerioBoe JBuxeHne. BHyTpeHHsst sHeprusi. CriocoOsl
8 TEMIIEPATYPhI CO CKOPOCTHIO 1 n3MeHeHus BHyTpenHei suneprun’ (POILI)
TEIUIOBOI'O IBIKEHUS YaCTHUI] https://resh.edu.ru/subject/lesson/2595/start/
9 BuyTpemis SHeprus. ?HOCO6H 1 Bubmmoreka ITOK https://m.edsoo.ru/ff0a5c60
W3MEHEHUs] BHYTPEHHEH SHEepTUn
10 Buner Terionepenauun 1 Bubanoreka IIOK https://m.edsoo.ru/ff0a6412
11 Ypok-KoH(pepeHuus 1 1 Bubmmoreka ITOK https://m.edsoo.ru/ff0a65c0

"[IpakTHUECKOE HCIIOJIB30BAHHUE



https://m.edsoo.ru/ff0a5256
https://uchebnik.mos.ru/material/d81620d8-f4f2-4143-aed5-76ccdfc658ac
https://uchebnik.mos.ru/material/d81620d8-f4f2-4143-aed5-76ccdfc658ac
https://m.edsoo.ru/ff0a540e
https://resh.edu.ru/subject/lesson/2987/start/
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://resh.edu.ru/subject/lesson/2595/start/
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

TEIJIOBBIX CBOWCTB BEIIECTB U
MaTepUajoB B IENSIX
SHEeprocoepexeHus"

KonnuecTBO TEILIOTEI. YV nenbHas

12 bubnoreka ITOK https://m.edsoo.ru/ff0a6976
TEIJIOEMKOCTh
YpaBHEHHE TEIUIOBOTO OallaHca.

13 | TemnmooOMEH U TEMIOBOE Bubmnoreka ITOK https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGoparopHnas pabdora

14 VIcCHIeNIOBAHHE SBNCHUS Bubmuoreka ITOK https://m.edsoo.ru/ff0a6a98
TEII000MeHa TIPY CMETTUBaHUH
XOJIOAHOU U ropsiueit BoJsI"

Pacuer konmuecTBa TEIUIOTHI,

15 HEOO0XOIMMOTO [Tl HarpeBaHUsI VYpok "KonudecTBo TEIOTHL. Y IenbHas TEIOEMKOCTh. PacuéT konnuecTBa
TeJa U BBIIEIIEMOTr0 UM TIPH tertotsr" (POII) https://resh.edu.ru/subject/lesson/2989/start/
OXJTKICHUH
JlaGoparopHas pabdora

16 | "Omnpenenenue yaeabHOM bubmaunoreka ITOK https://m.edsoo.ru/ff0a6bb0
TEMJI0EMKOCTH BelecTna”

17 JHEprus TONIMBA. Ve/bHAs Bubmoreka ITOK https://m.edsoo.ru/ff0a7b5a
TEIUIOTa CTOPaHHS
[TnaBieHue U OTBEpICBAHUE bubnunoreka IJOK https://m.edsoo.ru/ff0a71d2 Ypox "IlinaBienue u

18 | xpUcCTAUIMYECKUX TeJl. Y IelIbHAS OTBepieBaHue Kpuctaummueckux Teir." (POI)

TEIUIOTA [UIABJICHHS https://resh.edu.ru/subject/lesson/1539/start/
JIaboparopHas pabota bubmmoreka ITOK https://m.edsoo.ru/ff0a72fe Ypox "V menpuas terumora

19 | "Omnpenenenue yaensHOR riasnenus. [Inasnenne amopgusix Ten" (POLI)

TEIUIOTHI IUIABJICHUS JIba" https://resh.edu.ru/subject/lesson/2986/start/
bubmmoteka LIOK https://m.edsoo.ru/ff0a740c Vpok "Ucnapenue u
[Tapoobpa3zoBanue n .
20 cOHICHCAIS. VCIane konaeHcanus. Haceiennsiid nap. Kunenue. Y ienapHas Temiora
ORICHCALITL. VICTaperHe napooOpazoBanus” (POIL) https://resh.edu.ru/subject/lesson/2985/start/
Kunienne. Y nenpHas Teriora
napooOpa3oBaHUs U
21 KOHJIEHCALIMU. 3aBUCUMOCTh Bubanoreka LIOK https://m.edsoo.ru/ff0a786¢

TEMIIEPaTypbl KUTIEHUS OT
aTMOC(EpPHOTO JaBJICHHS



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://resh.edu.ru/subject/lesson/2989/start/
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BnaxunocTs Bo3iyxa.
JlaGoparopHnas pabora

22 | . Bubmnoreka ITOK https://m.edsoo.ru/ff0a7628
Omnpenenenne OTHOCUTEIBHOM
BIIQ)KHOCTH BO3Tyxa"
23 Pemrenne 3amay Ha onpenencHue Ypok "Braxxocts Bo3ayxa. O6obmienue mo teme «3MeHeHus arperaTHoro
BIQKHOCTH BO3yXa coctosiaust BerectBa»” (POIII) https://resh.edu.ru/subject/lesson/2984/start/
Ypoxk "Dueprus TormmBa. [IpuHITUIET pabOTH TEIIIOBBIX ABUTATEIICH.
[IpuHNIHATTEI paOOTHI TETLTOBBIX .
L JBurarens BHyTpeHHero cropanus. [lapoBas TypOuHa. PeakTuBHBIN
neurareneif. [lapoBas TypOuHa.
24 JIBUTATEIb. XOJIOIMIbHBIC MAITUHBI. TEIIOBbIC MAIIIMHbI U DKOJIOTHSI.
JlBurarens BHyTpEHHETO "
rODAHI 00600mmenue o TeMe «TemnoBslie qeuraTenm»” (POIL)
P https://resh.edu.ru/subject/lesson/2593/start/
KIIJI TenmoBoro gBUraTens.
25 | TemwioBble ABUTATENIN U 3AILUATA Bbubmnorexa ITOK https://m.edsoo.ru/ff0a7c7c
OKpY>Karolel cpelibl
2 iaigHacozgiie;? fHH s VYpok "3akoH coxpaHeHHsT MexaHn4YecKoi sHepruu" (MOL)
peBparit P https://uchebnik.mos.ru/material/24e83d7f-39ad-40c1-b274-0eedfa3ce5cd
TEIIOBBIX TIPOIEccax
IToaroroBka Kk KOHTPOJBHOMN
pabote o Teme "TerioBbie
27 | sBaenus. i3smeneHue Bubmmoreka ITOK https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH
BerecTna"
KonTponbHas pabora o teme
28 Terniosbie spnCHiA. 1113M6H6Hne bubmumoteka LIOK https://m.edsoo.ru/ff0a86ae
arperaTHbeIX COCTOSIHUU
BerecTna"
Inexrpusats Ten. Jlpa poa Ypok "Onexrpockor. IIpoBogHUKN U JUNEKTPUKH. J[eTMMOCTh 5
29 EKTOHYECKIX 3ADIIOR ANEKTPUIECKOTO 3apsiia. DIEKTPOH. DINEKTPU3aIUs Tell. DIIEKTPUISCKUAN
p P sapsn” (POII) https://resh.edu.ru/subject/lesson/2983/start/
30 Yg’ﬁ:gcgzﬂgzigem - VYpoxk "Dnexrpuzammsa” (MOII) https://uchebnik.mos.ru/material/728a39bc-
pH3arl AyKIL 2aef-428e-8afd-7c8f3062a941
IIPH COTIPUKOCHOBEHUH
31 B3auMOnCHCTRHE 3apKCHHbIX Bubmmoreka ITOK https://m.edsoo.ru/ff0a87e4
ten. 3akoH Kynona
32 | DuekTpuyecKoe ToIe. bubnmoreka ITOK https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
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HanpsixeHHOCTD 3JEKTPUIECKOTO
nosst. [IpuHiun cynepno3uiuu
SJIEKTPUUECKUX TOJIeH

Hocurenn SJICKTPUICCKUX

VYpok "Ctpoenne atomoB. Monsl. [Ipuposaa anextpuzanun tei. 3aKoH

33 | 3apsAm0B. DIIeMEHTAPHBIHN 3apsil. COXpaHEeHHS 3apsiaa. DIEKTPHIECKOE TT0JIe. DIEKTPUUSCKHE SIBICHUS B
CtpoeHue aToma npupoze u texuuke" (POII) https://resh.edu.ru/subject/lesson/1540/start/
[TpOBOHUKH M IMANICKTPHKH.

34 | 3akOH cOXpaHEHUSs Bbubnmoreka ITOK https://m.edsoo.ru/ff0a8ef6
AIIEKTPUYECKOTO 3apsiia

35 PeH{eHHe 3a1a fd TPUMCHCHIE bubaunoreka [{OK https://m.edsoo.ru/ff0a90cc
CBOJCTB 2JIEKTPUYECKHX 3apsI0B
ONeKTpUYeCcKUil TOK, YCIOBUS

36 | ero cymectBoBaHus. MICTOUHUKH bubmunoreka I{OK https://m.edsoo.ru/ff0a95a4
ANIEKTPUIECKOTO TOKA

37 | Jle#icTBHSI DICKTPHYECKOTO TOKA Bubmnoreka ITOK https://m.edsoo.ru/ff0a96b2

38 ZII;?::HHC:?:?S:OMSIS; {I[SHCTBHG 1 Ypok "O6o0bmuieHue mo teme "Anektpudeckoe nojue" (POI)

p " https://resh.edu.ru/subject/lesson/2592/start/
IMIPOBOJHUKHU U JUBJICKTPUKHU
bubmunoreka IJOK https://m.edsoo.ru/ff0a9838 Ypok "DnekTprueckuii TOK.
. VcTOYHMKH 27IeKTPUYECKOro ToKa. ['abBaHUYeCKUe HIIEMEHTHI.
DNEeKTPUIECKUN TOK B METAIIIAX, N

39 AKKyMYJISATOPBI. DJIEKTPUYECKHI TOK B Pa3IMYHBIX cpenax. [Ipumepst

KHUIAKOCTAX U ra3ax o "
neiictBus anexkTpudeckoro Toka" (POIL)
https://resh.edu.ru/subject/lesson/2591/start/

40 DneKkTpudecKas 1emnb U eé Ypok "DnexTpuueckas memnb. Hampaienue anexktpudeckoro Toka. Cria Toka"
COCTaBHBIC YaCTH (POII) https://resh.edu.ru/subject/lesson/2982/start/

Cuna Toka. JlaboparopHas

41 | paGora "U3mepenue u 05 bu6moreka LIOK https://m.edsoo.ru/ff0a8bd6
pEeryIupoBaHNe CHIIBI TOKA"
DJIEKTPUUYECKOE HAINPSHKCHUE.

42 Bonbr™merp. JlTaboparopHas 05 bubaunoreka IJOK https://m.edsoo.ru/ff0a9el4 Vpok "Dnekrpudeckoe
pabora "N3mepenre u ' manpsokenne” (POII) https://resh.edu.ru/subject/lesson/3126/start/
peryJlupoBaHue HanpsbkeHus"

ComnpoTHuBiieHIE TPOBOJHUKA. bubnmnoreka L{OK https://m.edsoo.ru/ff0aa738 Ypok "Dnekrpudeckoe

43 | YensHOE CONPOTUBIICHHUE comnpotusienue. 3akon Oma" (POLI)

BCIIECTBA

https://resh.edu.ru/subject/lesson/2590/start/(PDLLI)
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JlaGoparopHnas pabdora
"3aBUCUMOCTB IEKTPUIECKOTO
COIIPOTHUBIICHHUS IIPOBOJHUKA OT

44 Bbubmmoreka ITOK https://m.edsoo.ru/ff0aa738
ero JUTHHBI, TUTOIIAIH
MONIEPEYHOTO CEUYCHUS U
Marepuaia"
3aBHCUMOCTD CHIIBI TOKA OT
45 | manpspkerns. 3akon OMa s Bbubmmoreka ITOK https://m.edsoo.ru/ff0aa44a
ydJacTKa [eMnH
JlaboparopHras pabora
"HUccnenoBanne 3aBUCUMOCTH
4 | CHVIDI TOKA, HIYLICTO HEPes Bu6suorexa LTOK https:/m.edsoo.ru/ff0aa04e
PE3HUCTOP, OT CONPOTUBICHUS
pe3ucTOpa U HANPSHKEHHS Ha
pesuctope"
ITocnenoBarensHOE U " "
47 | mapanmenbHoe coeuHeHUA VYpok "[locnenoBarensHoe u TMapajiIebHOE COCIMHEHNE POBOIHHKOB
(PDIL) https://resh.edu.ru/subject/lesson/3246/start/
POBOTHHKOB
JlaboparopHnas pabora
"IIpoBepka mpaBuiIa CI0KEHUS
48 | HampspKeHUi pu bubaunoreka I{OK https://m.edsoo.ru/ff0aaa58
MOCJIEe/IOBATEIbHOM COETMHEHUHT
JIBYX PE3UCTOPOB"
JlaboparopHnas pabora
49 TIpoBepka npasuuia Juist Cilbl bubmmoteka LIOK https://m.edsoo.ru/ff0aadle
TOKa MPH NapaJlIeTbHOM
COEIMHEHHH PE3UCTOPOB"
50 f;g;};%;zaa;:aa;f ;III;A;::OHHC Bbubmauroreka I{OK https://m.edsoo.ru/ff0aaf8a Ypok "Perenue 3amay mo teme
A P "Dnextpuueckuit Tok" (POII) https://resh.edu.ru/subject/lesson/2589/start/
COEAMHEHHSI TPOBOAHHUKOB
bubmmnoreka L{OK https://m.edsoo.ru/ff0ab124 Ypox "Conporusinenue npu
PaGora 1 MomHoCTh
MOCJIeIOBATEILHOM U MapaIIeIbHOM COSTUHEHUH ITPOBOTHUKOB. PaboTa
51 | 3IEKTPUYECKOro TOKA. 3aKOH "
Jixoyns-JTenna DIIEKTPHYECKOTO TOKA. 3axon Jlxoyms—IJlenna" (POL)
https://resh.edu.ru/subject/lesson/2981/start/
59 JIaboparopHas pabora bubmmoreka ITOK https://m.edsoo.ru/ff0ab3e0 Vpok "MormHoCTh

"Onpeaesnenue paboThl U

JIEKTPUUYECKOTO TOKA. DJIEeKTpUUIeCcKHue HarpeBaTesbHble mpubopsl” (POLL)



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://resh.edu.ru/subject/lesson/3246/start/
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://resh.edu.ru/subject/lesson/2589/start/
https://m.edsoo.ru/ff0ab124
https://resh.edu.ru/subject/lesson/2981/start/
https://m.edsoo.ru/ff0ab3e0

MOIIHOCTH BJICKTPUICCKOTO
TOoKa"

https://resh.edu.ru/subject/lesson/2588/start/

53

DNEKTPUYECKUE 1T U
MOTPEOUTENH INEKTPUICCKON
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

Bbubnmoreka ITOK https://m.edsoo.ru/ff0ab660

54

IToaroToBka K KOHTPOJbHOU
pabote o Teme "DneKkTpuyecKue
3apsaabl. 3apsDKEHHBIE Tea U UX
B3auMoaeucTBus. [locTOSTHHBIM
INEeKTPUIECKUM TOK"

bubmmoreka ITOK https://m.edsoo.ru/ff0abd2c

55

KonTponbHas pabora mo teme
"DNEeKTpUUECKHUE 3apsIbI.
3apspKEHHBIE TeNa U UX
B3auMoaecTBus. [locTOSTHHBIM
AIEKTPUUECKHUH TOK"

Bubmmoreka ITOK https://m.edsoo.ru/ffO0abea8

56

ITocTosiHHBIE MArHUTHI, UX
B3aHNMOJEHCTBHE

Vpoxk "IlocTostHHbIE MarHUTHI JIeICTBUE MATHUTHOT'O HOJISL HA IPOBOAHUK C
TOKOM. DnekTpoasuraten. MarautHoe mose 3emmu" (POIL)
https://resh.edu.ru/subject/lesson/1541/start/

o7

Ypok-uccnenopanue "NzydeHune
HoJeil HOCTOSHHBIX MAarHUTOB"

bubmmoreka ITOK https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe none. MarautHoe
1oJie 3eMJIN U €r0 3HAYECHUE I
JKH3HU Ha 3emiie

Bbubauroreka ITOK https://m.edsoo.ru/ff0acOba Ypok "Perienue 3amay mo teme
«MarautHoe money. O600meHue TeMbl «MarautHoe mose»" (POL)
https://resh.edu.ru/subject/lesson/2587/start/

59

OmneIT Opcrena. MarHutHoe mnosie
AIEKTPUIECKOTO TOKA
MarauTtHoOe ToJie KaTYIIKH C
TOKOM

bubmmoreka ITOK https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHune 31eKTPOMarHiuToB B
texHuke. JlaboparopHas pabora
"N3y4eHne nencTBus
MarHUTHOTO IOJIsl HA IIPOBOIHUK
¢ TokoM"

Bbubmmoreka ITOK https://m.edsoo.ru/ff0ac74a

61

BHGKTpO}_IBI/II‘aTeHL IIOCTOAHHOTI'O
Toka. Mcroap3oBanue

0.5

Bbubmmoreka ITOK https://m.edsoo.ru/ff0ac86¢c



https://resh.edu.ru/subject/lesson/2588/start/
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://resh.edu.ru/subject/lesson/1541/start/
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://resh.edu.ru/subject/lesson/2587/start/
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha
Tpancmopre. JlabopaTopHas
pabota "KoHcTpynpoBaHue u
H3y4YeHHE pabOTHI
JJIEKTPOIBHTATES"
62 g;é?:iﬁ:f;ﬁf};gfgli — 1 Buneo "Onexkrpomarautnas uaaykuust 3. [Ipasuno Jlenna" (MOLL)
P AV https://uchebnik.mos.ru/material/fe34b2cd-efcd-44e4-a393-336b31caldfe
[IpaBuno Jlenna
Onexrtporeneparop. CriocoOb
63 ;(I): y:IfIfI{ H; 3«;?: TEZITL;?KSE Ha 1 Buneo "Maiikn @apaneit. Ot snekrpudecTsa 10 dekrporeHeparopa” (MOLL)
PIHH. SJIEKTPOCTAHLL https://uchebnik.mos.ru/material/406344a3-13a2-4e75-be12-1da55bbech44
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPrHU
64 Ha%f fgﬁ?j;;g?ggg{?i?ﬁmﬂe 1 Ypok "O0bsicHeHHE TeKTpruecKux sBiieHuit" (MOIII)
P P https://uchebnik.mos.ru/material/fd1d43ff-22b5-497c-9dd6-79999187f71e
1 MAardauTHBLIC ABJICHUS
KonrponbHas pabota o Teme
65 | "DiekTpuYecKre ¥ MarHUTHBIC 1 1 bubaunoreka I{OK https://m.edsoo.ru/ff0acb14
SIBJIEHUS"
66 ,},)a60Ta ¢ TercTaMu H,,O reme 1 Bubmmnoreka ITOK https://m.edsoo.ru/ffOaccbe
TeruioBble sSBICHHS
Pabora ¢ TekCTaMu 110 TeMe
67 | "[1oCTOSIHHBIN NIEKTPUUCSCKUI 1 bubnunoreka I{OK https://m.edsoo.ru/ff0acdc6
TOK"
68 Pabora ¢ TekcTamu 1o TemMe 1 Ypok "Maruuthasie sieaus’ (MOLL)
"MarHuTHbIC sIBJICHUS" https://uchebnik.mos.ru/material/5537be0f-4eda-414e-bb91-a8c74038d263
OBIIEE KOJIMYECTBO HACOB I10O 68 4 145
ITPOTPAMME '
MNOYPOYHOE IINIAHUPOBAHUE
9 KJIACC
Ne | Tema ypoka KoauyecTBo 1acos ﬁ[“ DJIeKTPOHHbIE M(POBBIE 00pa30BaTeIbHbIE PeCypPChI
n/n Beer | Kourtpo | Ipaktid | 3y



https://uchebnik.mos.ru/material/fe34b2cd-efcd-44e4-a393-336b31ca1dfe
https://uchebnik.mos.ru/material/406344a3-13a2-4e75-be12-1da55bbecb44
https://uchebnik.mos.ru/material/fd1d43ff-22b5-497c-9dd6-79999187f71e
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://uchebnik.mos.ru/material/5537be0f-4eda-414e-bb91-a8c74038d263

JbHBIE | ecKHe eH
padorel | pagorer | "™
1 Mexannueckoe JBUKEHHE. Buneo "MarepuanbHas Touka" (MOILI)
MarepuajiabpHas TOUKa https://uchebnik.mos.ru/material/e6f18888-a035-4¢31-a225-€9200dd4bd75
Cucrema oTcuera.
2 OTHOCUTENEHOCTE Bubmnoreka ITOK https://m.edsoo.ru/ff0ad474
MEXaHHUUYECKOTO IBUKECHUS
3 Pasromep Hoe Bbubmmoreka ITOK https://m.edsoo.ru/ff0ad19a
MPSIMOJIMHEWHOE IBHKCHUE
HepasHomepHoe
4 MPSIMOUHEHHOE IBIKEHHE. VYpok "Ckopocts" (MDIII) https://uchebnik.mos.ru/material/d20d4d93-felf-
CpenHsis ¥ MTHOBEHHASI 42bd-8a3c-37d5757dec3f
CKOpOCTh
[Ipsimonuueitnoe
5 PaBHOYCKOPEHHOE Bbubmmoreka ITOK https://m.edsoo.ru/ff0ad8d4
JIBIDKEHUE. Y CKOPEHHE
CkopocTh IpAMOIIMHEHHOTO
6 PaBHOYCKOPEHHOT'O VYpok "l[IpsmonunHeliHOe paBHOYCKOpeHHOE ABIKeHHE. Y ckopeHue" (MOILI)
nBkenust. ['papux https://uchebnik.mos.ru/material/b8d5e650-d047-46d2-807d-590f03dcd41a
CKOpOCTH
JlaGopartopHas paboTa
"Onpenenenre yCKOpeHus
7 TeJla MPU PaBHOYCKOPEHHOM 1 bubnuoreka I{OK https://m.edsoo.ru/ff0adb18
JBYYKCHHUHY TI0 HAKJIOHHOM
I0cKoCTH"
8 CB00oOTHOE TaJICHUE Tel. VYpok "CBobonHoe magenne" (MOLL)
OmbiThl anmunes https://uchebnik.mos.ru/material/197860af-10a3-4ba3-89ba-a167904d6679
PaBHOMepHOE IBMXKEHME 110
okpyxkHoctd. Ileproa n bubmmnoreka I{OK https://m.edsoo.ru/ff0ael76
9 4acToTa oOpalieHusl. Ypok "JIpmxenue Tena no okpyxaoctd. [lepron u vactora" (POL)
Jluneiinast ¥ yrioBas https://resh.edu.ru/subject/lesson/1530/start/
CKOPOCTH
10 enTpocTpeMurensHOE Buneo "lenatpoctpemurensroe yckoperue" (MOILI)

YCKOpEHHUE

https://uchebnik.mos.ru/material/a76d00e0-282c-4ea9-a6e7-d634eacd0829



https://uchebnik.mos.ru/material/e6f18888-a035-4c31-a225-e9200dd4bd75
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://uchebnik.mos.ru/material/d20d4d93-fe1f-42bd-8a3c-37d5757dec3f
https://uchebnik.mos.ru/material/d20d4d93-fe1f-42bd-8a3c-37d5757dec3f
https://m.edsoo.ru/ff0ad8d4
https://uchebnik.mos.ru/material/b8d5e650-d047-46d2-807d-590f03dcd41a
https://m.edsoo.ru/ff0adb18
https://uchebnik.mos.ru/material/197860af-10a3-4ba3-89ba-a167904d6679
https://m.edsoo.ru/ff0ae176
https://resh.edu.ru/subject/lesson/1530/start/
https://uchebnik.mos.ru/material/a76d00e0-282c-4ea9-a6e7-d634eacd0829

[lepsriit 3akoH HproTOHA.

11 Bubmmoreka ITOK https://m.edsoo.ru/ff0ae612
Bexkrop cuisl

12 Bropoi 3aKo Herorora. Bbubmmoreka ITOK https://m.edsoo.ru/ff0ae72a
PaBHopelicTBYIOIIAs cUla

13 Tperuii 3axou Herotona, Bubmmoreka ITOK https://m.edsoo.ru/ff0ae982
Cynepro3uriust cui
Pewenue 3anay Ha

14 | mpuMmeHeHMEe 3aKOHOB Bbubmmoreka ITOK https://m.edsoo.ru/ff0aeb6c
HrroToHa

15 g;f: YIPYrocTH. 3aKon Bubmmoreka ITOK https://m.edsoo.ru/ffO0aeca2

16 Pemenue 3anad o teme Bugeo "Cuna ynpyroctu - 3akon ['yka" (MOL)
«Cuiia ynpyroctm» https://uchebnik.mos.ru/material/65d1fcbd-2952-4ccd-8b05-2631118f5fc8
JlaGoparopHas pabdora

17 | «OnpeneneHue KeCTKOCTH bubnunoreka [{OK https://m.edsoo.ru/ffO0aee28
MPY>KUHBD)

18 | Cuua Tpenus bubaunoreka I{OK https://m.edsoo.ru/ff0af738

19 Pemenne sajiaq no reme Bbubmmoreka ITOK https://m.edsoo.ru/ff0afa26
«Cuna TpeHus»
JlaboparopHnas pabora

20 Onpenenerne bubnuoreka IJOK https://m.edsoo.ru/ffOaf8be
kodduimeHTa TpeHus
CKOJIbXKEHHS"
Pewenune 3aay no teme

21 | "3axons! Herotona. Cuna Bubmmoreka ITOK https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna Tpenus”
Cuna TsDKeCTH M 3aKOH

22 | BECMHPHOTO TATOTCHITL. bubmmnoreka L{OK https://m.edsoo.ru/ff0af044
Yckopenue cBOOOHOTO
naICHUsI
Yﬁfﬁ;?};%?:;ggg Ypok "JIBmKeHre NCKYCCTBEHHBIX CITyTHHUKOB 3eMud. | 'paBurtarus u

pyr Bceenennas" (PDOIII) https://resh.edu.ru/subject/lesson/3022/start/
23 TPABUTAITMOHHOTO IIEHTPA

(Conneunas cuctema).
lanaxtuku"

Ypok "Pemenue 3ama4 o reme «JIBmkeHne Tes BOJIM3U TOBEPXHOCTH 3eMITU U
rpaButanus»” (POLL) https://resh.edu.ru/subject/lesson/3023/start/



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://uchebnik.mos.ru/material/65d1fcbd-2952-4ccd-8b05-2631118f5fc8
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://resh.edu.ru/subject/lesson/3022/start/
https://resh.edu.ru/subject/lesson/3023/start/

24

Pemenne 3aga4d mo teme
"Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS"

Bbubnmoreka ITOK https://m.edsoo.ru/ff0af5f8

25

[TepBas kocMmuueckas
ckopocTbk. HeBecoMocTh 1
neperpy3Ku

Bubmmoreka ITOK https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuanbHOW
TOYKH. AOGCOIIOTHO TBEP0C
Teno. PaBHOBecue TBEPIOTO
TeJa ¢ 3aKpeIUIEHHOW OChIO

BpaleHUs

bubnmoreka ITOK https://m.edsoo.ru/ff0afe36

27

MowmeHnT cuinel. Llentp
TAXKECTU

28

Pemenue 3amau mo treme
"MowmeHT cuibl. Lientp
TsDKecTH"

Bubmnoreka ITOK https://m.edsoo.ru/ff0b02b4

29

IToaroroBka K KOHTPOJIBHOM
pabote mo Teme
"MexaHH4YeCKOe IBMKECHHE.
Bsanmonaeiicrere Ten"

bubmmoreka ITOK https://m.edsoo.ru/ff0b0408

30

KonTponbnas pabora no
TeMe "MexaHndeckoe
JIBIDKeHWE. B3anMmoeiicTBre
Ten"

bubmmoreka ITOK https://m.edsoo.ru/ff0b06ec

31

Nmnynsce tena. Umnynsc
CHJIBIL. 3aKOH COXPaHEHUs
UMIIyJbca. YIpyroe u
HEYIPYroe B3auMOACHCTBHE

bubmaunoreka ITOK https://m.edsoo.ru/ffOb07fa

32

Pemenue 3agau mo teme
"3aKoH COXpaHEHUs
“MITyJIBca"

Bbubnumoreka ITOK https://m.edsoo.ru/ffO0b096¢c

33

VYpoxk-koHpepeHus
"PeakTHBHOE ABMXEHHUE B
MIPUPOJIE U TEXHUKE"

Buneo "PeaktuBHoe apmkenue." (MOIII)
https://uchebnik.mos.ru/material/38274c0d-8b91-4df1-ae50-d86cbff9462a

34

Mexanuueckas padoTa u

bubnmoreka ITOK https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://uchebnik.mos.ru/material/38274c0d-8b91-4df1-ae50-d86cbff9462a
https://m.edsoo.ru/ff0b0a84

MOIIHOCTH

PabGoTa cHITBI TSKECTH, CUIIBI

35 bubmoreka LIOK https://m.edsoo.ru/ffob0db8
YIPYTOCTH U CUJIBI TPEHUSI
JlaGoparopHnas pabdora
«Omnpeznenenne paboTHI
g | CHIIbI TPEHHS TIpH Buneo "Cuma tperus" (MDIII) https://uchebnik.mos.ru/material/b12cf157-
PaBHOMEPHOM JIBHKEHUH 776a-45c0-bd17-bfe8b99a2c70
Tena 10 TOPU3OHTAILHON
MTOBEPXHOCTH»
37 CBs13b DHEPrUM U paboTHI. Buneo "llorenunansHas sHeprus” (ML)
IToTeHManbHast SHEPTHs https://uchebnik.mos.ru/material/c1c72455-79c6-4aa8-8b0e-8de2a0508258
Kunetuueckas sneprusi.
38 | Teopema 0 KHHETHYECKOM bubmunoreka ITOK https://m.edsoo.ru/ff0b0c32
SHEPTUHU
39 3aKOH COXpaHEHUs SHEPTUU VYpok "3akoH coxpaHerus MexaHnndeckoi sreprun’ (MOIL)
B MEXaHUKE https://uchebnik.mos.ru/material/24e83d7f-39ad-40c1-b274-Oeedfa3ce5cd
JlaGoparopHas pabdora
40 | «M3yueHue 3aKoHA bubnuoreka I{OK https://m.edsoo.ru/ffOb12fe
COXPaHECHUS SHEPTHI)
Kone6areibioe 1BHKerHe i Bubmnoreka ITOK https://m.edsoo.ru/ff0b1858
41 1O XADAKTE HCTIII/IKH Ypok "Mexanuueckue xonebanus" (POIL)
PAKTED https://resh.edu.ru/subject/lesson/3020/start/
3aryxarmue KoleOaHusl.
42 | BoiHyKI€HHbIC KOJIeOaHus. bubnunoreka I{OK https://m.edsoo.ru/ff0b20f0
Pesonanc
. Ypok "MastHuk. XapakTepUCTUKU Koyie0aTeIbHOro ABKeHus. [lepuo
MareMaTHYeCKHI 1 . "
43 OVSKHHHEL MasTHUKH kojebaHuii MaTemaTraeckoro MastHuka" (POLL)
Py https://resh.edu.ru/subject/lesson/3019/start/
Ypok-uccinenopanue
44 «3aBHCHM9 CTb TEpHOIA bubnmoreka ITOK https://m.edsoo.ru/ff0b197a
KoJeOaHUil OT JKECTKOCTH
MIPYKUHBI K MAaCChI TPy3a»
45 IIpeBpanienue 3epruu npu Ypok "lIpeBpamenue sHepruu npu cBOOOAHBIX Kojebanusax" (MOLL)
MEXAHUYECKUX KOJIeOaHUsIX https://uchebnik.mos.ru/material/dd8db29b-b483-4bb6-bd1b-1569d3f61fch
46 | JlaboparopHas paboTa bubmnoreka L{OK https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0db8
https://uchebnik.mos.ru/material/b12cf157-776a-45c0-bd17-bfe8b99a2c70
https://uchebnik.mos.ru/material/b12cf157-776a-45c0-bd17-bfe8b99a2c70
https://uchebnik.mos.ru/material/c1c72455-79c6-4aa8-8b0e-8de2a0508258
https://m.edsoo.ru/ff0b0c32
https://uchebnik.mos.ru/material/24e83d7f-39ad-40c1-b274-0eedfa3ce5cd
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https://m.edsoo.ru/ff0b1858
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https://uchebnik.mos.ru/material/dd8db29b-b483-4bb6-bd1b-1569d3f61fcb
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«OrmpenienieHne 4acToThl U
nepuroza KojaeOaHuit
MPY>KUHHOTO MasITHUKA

JlaGoparopHnas pabdora
«ITpoBepKa HE3aBUCUMOCTH

47 | mepuoja KojeOaHuii rpy3a, bubnunoreka L{OK https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT
MAacchl rpy3a»
MexaHn4yecKre BOJTHBI.
48 CBOHCTBA MEXAHIH{CCKHX bu6moreka LIOK https://m.edsoo.ru/ffOb21fe
BoJIH. [IpoaosibHbIE U
MOTIEPEYHBIE BOJIHBI
VYpoxk-koHpepeHus
49 "MexaHu4eCcKue BOJIHBI B Ypok "BonHoBsie siBienus. [{nuna BoaHbl. CKOpPOCTh paclpoCcTpaHEHUs BOJH. "
TBEPIOM TeJIe. (POII) https://resh.edu.ru/subject/lesson/3017/start/
CelicMuieckye BOJIHBI"
50 3Byk. Pacmipoctpanenue u Ypok "3BykoBbie kKonebanusa. Microunnku 3B8yka" (POLL)
OTpakKEeHHE 3BYKa https://resh.edu.ru/subject/lesson/2585/start/
51 }g’:g;fcgﬁﬁgzziﬁzmmcm Buneo "Beicora, TemOp u rpomkocTs 3Byka" (MOLII)
A " https://uchebnik.mos.ru/material/0b8b2cha-6¢c5b-4a36-92de-69225d618996
BBICOTHI 3BYKa OT YaCTOTbI
52 ggngXETI;;;Z?:Ki;HCOTa VYpoxk "I'poMkocTh 3ByKa. Beicota u TemOp 3ByKa" (POLL)
- AR https://resh.edu.ru/subject/lesson/3015/start/
pe30HaHC
Y pok-KoH(pepeHIHs bubnumoteka L{OK https://m.edsoo.ru/ffOb23ca
53 | "YabTpa3Byk ¥ HHOPA3BYK B VYpox "YibTpazByk u HHPpa3ByK B Ipupoe U Texnuke. O0001meHne mo reme
MPUPOJIC U TeXHUKE" «3Byk»" (POII) https://resh.edu.ru/subject/lesson/3013/start/
IToaroToBka K KOHTPOJILHOM
54 paote 1o Teme "3akomk! bubnunoreka [{OK https://m.edsoo.ru/ff0b25f0
coxpaHeHusi. MexaHn4yeckue
KOJe0aHUs ¥ BOJIHBI"
iﬁ;@iﬁ;iﬁozﬁm Ypok "Pemenue 3ama4 mo reme "MexaHndeckue KoiaeOaHUS v BOJHEI""
55 P ’ (MDII) https://uchebnik.mos.ru/material/03f71963-9702-4238-a3df-

Mexannueckue KoJieOaHus 1
BOJIHBI"

92f796df4326
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https://resh.edu.ru/subject/lesson/3015/start/
https://m.edsoo.ru/ff0b23ca
https://resh.edu.ru/subject/lesson/3013/start/
https://m.edsoo.ru/ff0b25f0
https://uchebnik.mos.ru/material/03f71963-9702-4238-a3df-92f796df4326
https://uchebnik.mos.ru/material/03f71963-9702-4238-a3df-92f796df4326

QHCKTPOMEIFHI/ITHOC TI0JIC.

56 bubmumoteka LIOK https://m.edsoo.ru/ffOb2abe
ONEKTPOMarHUTHBIE BOJTHBI
57 CaoiicTBa Buneo "Onexkrpomarautasie BoaHbl" (MOLL)
AIICKTPOMArHUTHBIX BOJIH https://uchebnik.mos.ru/material/251f67b6-dd04-4d71-81f5-b45f43c3ddfd
VYpoxk-koHpepenuus "kana
AJIEKTPOMArHUTHBIX BOJTH.
58 | Ucnonn3oBanue Bubmmoreka ITOK https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMArHUTHBIX BOJIH
JUISL COTOBOM CBSI3H"
Ypoxk-ucciie1oBaHue
"N3yueHue cBOICTB
59 | aeKTPOMAarHUTHBIX BOJIH C bubmunoreka I{OK https://m.edsoo.ru/ffOb2c6c
IIOMOIILI0 MOOMIIEHOTO
Tenedona"
Eﬁmeelleﬁzzile[a:a::orm u Ypok "Peiienue 3ama4 no reMe "MexaHudeckue KojaeOaHus 1 BOJHbI""
60 pen . (MDII) https://uchebnik.mos.ru/material/03f71963-9702-4238-a3df-
JUTUHBI DJICKTPOMArHUTHOM 92179644326
BOJIHBI YellJUoY
OnexTpoMarHuTHas pupoa
61 | cBera. CKOpoCTh CBeTA. bubnunoreka I{OK https://m.edsoo.ru/ff0b31d0
BosiHOBBIE CBOICTBA CBETA
giﬂgﬁzﬁcﬁ?@a‘ Bubmmorexa ITOK https://m.edsoo.ru/ff0b3658
62 eﬁ:n OCTDAHCHIE CBETA VYpok "Csert. Uctounuku cera" (POILI)
pactipocip ’ https://resh.edu.ru/subject/lesson/3007/start/
3armenus Connna u JIyHsl
3?2;?%1?;?;;;“; Ha bubmmoreka ITOK https://m.edsoo.ru/ff0b38c4
63 . II/)IMeHG.:HI/Ie saKomHa A Ypok "Otpaxenue ceeta. [lnockoe 3epkano” (POLI)
P https://resh.edu.ru/subject/lesson/3006/start/
OTpaKEHUs CBETA
TpetoMIcHIe CBeTa. 3aKOH bubmmoreka [TOK https://m.edsoo.ru/ff0b3aea
64 I peHOMHeHM CBeTa' Ypoxk "IIpenomienue ceera" (POIII)
P https://resh.edu.ru/subject/lesson/3005/start/
ITonHoe BHyTpeHHEe
65 OTpakKeHHUE CBETA. Bubanoreka IIOK https://m.edsoo.ru/ffOb3c5c

Hcnonap30BaHue MOJIHOIO



https://m.edsoo.ru/ff0b2abe
https://uchebnik.mos.ru/material/251f67b6-dd04-4d71-81f5-b45f43c3ddfd
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://uchebnik.mos.ru/material/03f71963-9702-4238-a3df-92f796df4326
https://uchebnik.mos.ru/material/03f71963-9702-4238-a3df-92f796df4326
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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https://m.edsoo.ru/ff0b3c5c

BHYTPCHHETO OTPAKCHUS B
OIITHYCCKHX CBCTOBOJax

JlaGoparopHnas pabora
"UccnenoBanue
3aBUCUMOCTH yTJIa

66 MPEJIOMIICHUS CBETOBOTO
fg:}?ﬂo;e}:.?;;;fiii; Oaun Ypok "Otpaxenue cBeTa. 3akoH oTpakeHus ceera" (MOII)
https://uchebnik.mos.ru/material/fb68db38-e5f9-4615-bc89-79ccbbd8038f
VYpok-koHpepeHus
"HMcnonap30BaHre MOJIHOTO
67 | BHYTPEHHETO OTpPaXKCHUSI:
CBETOBO/IbI,
ONTHKOBOJIOKOHHASI CBA3B"
68 JIunselr. OnTrueckas cuiia Bubmnorexa ITOK https://m.edsoo.ru/ffOb3f2c
JIHH3EI VYpoxk "JIunzsr" (POII) https://resh.edu.ru/subject/lesson/3004/start/
. Bbubmmoreka ITOK https://m.edsoo.ru/ff0b444a
[Moctpoenue n3o0OpakeHuil B " e
69 - Ypok "N3obpaxkenue, naBaemoe nuH30i" (POL)
https://resh.edu.ru/subject/lesson/3003/start/
JlaGoparopHas pabdora
70 Onpenenenne (pm(yCHor? bubmmoreka ITOK https://m.edsoo.ru/ff0b4206
PACCTOSHUS ¥ ONTHYECKOM
CWJIBI coOMparoIie JIMH3H!"
Ypok-koHpepeHus
71 | "OnTUYecKHe JIMH30BEIE Bubmmnoreka ITOK https://m.edsoo.ru/ffOcOa7e
npubops!”
Bubmmorexa ITOK https://m.edsoo.ru/ff0b4684
72 I'ma3 kak onTuueckas VYpok "I'na3 kak ontuueckas cuctema. Onruueckue npudopsl. O0o0meHne mo
CUCTEMa. 3peHHE teme «['eomerpuueckas ontuxa"" (POLL)
https://resh.edu.ru/subject/lesson/3001/start/
73 Yﬁ’g&‘;ﬁ‘;ﬂeﬁiﬂ;@% VYpoxk "I'na3 u 3perne" (MDILI) https://uchebnik.mos.ru/material/84ed57ef-
P ) e036-47f9-8503-121ea461fa7l
COXPaHHTh 3pEHHUE
Pasnoxxenue 6enoro ceera B Bubmmoreka ITOK https://m.edsoo.ru/ff0cOf4c
74 | cnexrp. OnbiTel HetoToHA. VYpok "Paznoxenue 6enoro ceera Ha 1Bera. Jucnepcus cera" (POLL)

Cnoxenue CIICKTPAJIbHBIX

https://resh.edu.ru/subject/lesson/3000/start/



https://uchebnik.mos.ru/material/fb68db38-e5f9-4615-bc89-79ccbbd8038f
https://m.edsoo.ru/ff0b3f2c
https://resh.edu.ru/subject/lesson/3004/start/
https://m.edsoo.ru/ff0b444a
https://resh.edu.ru/subject/lesson/3003/start/
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://resh.edu.ru/subject/lesson/3001/start/
https://uchebnik.mos.ru/material/84ed57ef-e036-47f9-8503-121ea461fa71
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https://resh.edu.ru/subject/lesson/3000/start/

uBeToB. Jlucnepcus cBeTa

JlaboparopHnas pabora
"ONBITHI IO Pa3IOKEHUIO
0eJoro cBeTa B CHEKTP U

75 | BOCIIPHATHIO LIBETA bubmmoreka ITOK https://m.edsoo.ru/ff0c0e2a
MPEIMETOB MPHU UX
HaOJIIOJICHUY Yepe3
IIBETOBBIC QUIHTPHI"
YPOK-IPaKTUKYM
76 "BosHOBBIE CBOMCTBA CBETA: Ypok "BomHoBsle cBoticTBa ceera" (MOLL)
aucrepcusi, nHTepepeHIus https://uchebnik.mos.ru/material/ac483327-5b25-4cf5-a956-a73d671ecfba
u audpakuus”
bubmmoteka LIOK https://m.edsoo.ru/ff0c12a8
Omnsiter Pezepdopna u " "
77 UIAHETADHAS MOLCID ATOMA Ypok "OnbIThl, TOATBEPKAAIOIINE CI0XKHO cTpoerne atToMoB" (POLL)
P A https://resh.edu.ru/subject/lesson/2997/start/
78 Hoctynatsi bopa. Mozer VYpox "Artom bopa" (POLLI) https://resh.edu.ru/subject/lesson/2995/start/
atoma bopa
Hcnyckanue v noraoueHue
79 | ceera atomoM. KBaHTEI. Bubmnoreka ITOK https://m.edsoo.ru/ffOc144c
JIuHeliuaTbie CIEKTPhI
YPOK-IPaKTUKYyM
80 | "HabmoneHue CrieKTpoB bubmmoreka ITOK https://m.edsoo.ru/ff0c1550
ucryckanus"
bubaunoreka ITOK https://m.edsoo.ru/ff0c1672
81 PagyoakTHBHOCTE U €€ BUJIBI Ypok "PagnoaktiBHOCTE. CocTaB aromHoro siapa” (POLLD)
https://resh.edu.ru/subject/lesson/2990/start/
82 CTpoerue aToOMHOro 57pa. bubmunoreka I{OK https://m.edsoo.ru/ffOc18ac
HyxkiionHas Mmozenb
83 PajnoakTHBHbIe bubnmoreka ITOK https://m.edsoo.ru/ff0clald
npeBparnienns. M3o0tomns
Pemenue 3amau o teme:
84 "PamnoaKkTHUBHBIE _
npespanenus” bubmmnoreka L{OK https://m.edsoo.ru/ffOclb4da
85 | Ilepnox monypacnaza
86 | Ypok-koHbpepeHuus bubmamnoreka L{OK https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://uchebnik.mos.ru/material/ac483327-5b25-4cf5-a956-a73d671ecfba
https://m.edsoo.ru/ff0c12a8
https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2995/start/
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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"PannoakTUBHBIC U3TyUYECHUS
B MIPUPOJIE, MEIUIIUHE,
TeXHUKe"

S nepHrlie peakiuu. 3aKOHbI

Bbubmmoreka ITOK https://m.edsoo.ru/ff0c1c58

87 | coxpaHeHUs 3apsAI0BOIrO U Ypoxk "AnepHbie cuitkl u saepHbie peaknun’ (POL)
MacCOBOI'0 YHCel https://resh.edu.ru/subject/lesson/1544/start/
DHeprus CBSA3M aTOMHBIX
88 | axep. CBsI3b Macchl 1 Bbubmmoreka ITOK https://m.edsoo.ru/ff0cld7a
SHEPTUHU
89 Pemenue 3amau no teme Buneo "fAnepurie peakruu" (MOILL)
"SnepHbie peakuuu" https://uchebnik.mos.ru/material/b71027be-12e3-4a31-b556-8f859a9e0551
Peakiinu cunTe3a u neneHusa
90 | smep. UCTOYHUKYU SHEPrHH Bbubaunoreka ITOK https://m.edsoo.ru/ffOc1e88
Comaia u 3BE311
VYpoxk-koHbpepeHuus
"SnepHas sHepreTUKa. VYpok "SnepHblil peakTop, aTOMHAs SJHEPTreTHKa, TEPMOsepHble peaku’”
91 | JleiicTBHs pagMOaKTHBHBIX (MDII) https://uchebnik.mos.ru/material/cedb0755-11a7-472a-852e-
U3JTyYCHHUI Ha )KUBBIC 15801056db3f
OpraHu3Mbl"
[ToaroroBka Kk KOHTPOJIBLHOMI
pabore 110 Teme
92 | "DueKTpOMAarHuTHOE IoJIe. Bubmuoreka ITOK https://m.edsoo.ru/ff0c223e
DNeKTpOMarHUTHBIE BOIHBI.
KBaHToBBIC sIBICHUS"
KonTponbHas pabora o
93 I;ﬁz g;:::Tp g:f:;:;;:;ee VYpok "Onexrpomaraurnoe noie" (MILI)
: b https://uchebnik.mos.ru/material/b15cdedf-ff2f-4606-965a-dbe9244057ce
BoJIHEL. KBaHTOBBIE
SABICHUS"
[ToBTOpenwue, o6o0IICHNE.
94 Jlabop %TOpHI’Ie pa? OTBLTIO Bbubmmoreka [TOK https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictBue
Ten"
95 IosTopenue, odobueHye. Bubmnorexa ITOK https://m.edsoo.ru/ff0c2572

Pemenue PaCUYCTHBIX 1



https://m.edsoo.ru/ff0c1c58
https://resh.edu.ru/subject/lesson/1544/start/
https://m.edsoo.ru/ff0c1d7a
https://uchebnik.mos.ru/material/b71027be-12e3-4a31-b556-8f859a9e0551
https://m.edsoo.ru/ff0c1e88
https://uchebnik.mos.ru/material/cedb0755-11a7-472a-852e-15801056db3f
https://uchebnik.mos.ru/material/cedb0755-11a7-472a-852e-15801056db3f
https://m.edsoo.ru/ff0c223e
https://uchebnik.mos.ru/material/b15cdedf-ff2f-4606-965a-dbe9244057ce
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

KaueCTBEHHBIX 3a1a4 110
teme "TernoBkie mporecch”

96

[ToBTOpenue, ob6odIICHNE.
Pemenue pacueTHbIX U
KadeCTBEHHBIX 33724 M0
teme "KIIJ TernoBbIx
nBurareien"

Bubmmoreka ITOK https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, ob6odLIICHNE.
Perenne pacyeTHbIX 1
Ka4eCTBEHHBIX 3a/]a4 110
teme "KIIJ]
AIEKTPOYCTAaHOBOK"

Bubmnoreka ITOK https://m.edsoo.ru/ffOc2b30

98

[ToBTopenwue, o6o0IICHNE.
JlaboparopHsie paboTHI 1O
Kypcy "CetoBble siBIeHUs"

Bubmmoreka ITOK https://m.edsoo.ru/ff0c2c52

99

[ToBTOpenwue, o6o0IICHNE.
Pabora c Tekcramu o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

Bubmmoreka ITOK https://m.edsoo.ru/ffOc2d6a

100

[ToBTOpenue, o6o01IeHNE.
Pabora ¢ Tekctamu 1o reme
"Konebanus 1 BOJHBL"

bubmmoreka ITOK https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6o0IICHNE.
PaGora ¢ TekcTaMu 1o TEME
"CseToBbI€e gBIIEHUS"

bubmmoreka ITOK https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, o6o01IeHNE.
Pabota ¢ TekcTamu 1o Teme
"KBaHTOBas U siepHas
¢n3uka"

VYpox "Obobmaromnuii ypok no mogymo "AromHas ¢uzuka"" (ML)
https://uchebnik.mos.ru/material/dacf8f25-23ed-4c68-ac19-06f0592a35f8

OBIIEE KOJIMYECTBO HACOB

[10 ITPOI'PAMME

102

27



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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IEPEYEHDb (KOJUPUKATOP) PACHPEJIEJEHHBIX 1O KJIACCAM ITPOBEPSAEMBIX TPEFOBAHUI K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM IMPOT'PAMMbI OCHOBHOI'O OBIIIET'O
OBPA30BAHUA U JIEMEHTOB COAEP KAHUA ITO PYCCKOMY A3BIKY

[IpoBepsiemble IpeAMETHBIE PE3YIBTATHl OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHOMN MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus (7 kiacc)

Kon [TpoBepsieMbie TIpeAMETHBIC PE3YJIbTATHl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHuUs
MIPOBEPSEMOTO
pe3ysbTara

11 MICII0JIb30BaTh U3YUYEHHBIE TOHATHUS

1.2 [pa3inuyaTh SBJICHUS 1O ONMHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPHUPYIOUINX JaHHOE (pu3mueckoe
SIBJICHHE

1.3 [pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (PH3MUECKUX SIBICHUH B OKPYKAIOIIEM MHpE, B TOM YHUCIe (DU3MUYECKUE SIBICHUS B
NpUpOJie, TPU ITOM TMEPEBOAWTH NPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWCTBA (NIPU3HAKH)
(bU3HUYEeCKUX SIBJICHUIN

14 OIMCHIBATh W3YYEHHBIE CBOWCTBA TeNl W (PU3MUECKHUE SIBICHUS, MCIONB3Ys (PU3MUYECKHE BEITUYMHBI, IPU OMHCAHUU TPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCIOJIB3YEMBIX BEJIMYUH, WX OOO3HAYCHHMS W EIUHHIBI (PU3MUECKUX BEIMYWH, HAXOIHUTbH
(opMyIbI, CBSI3BIBAIONINE JAHHYIO (U3MYECKYI0 BEIMYHUHY C JAPYTUMH BEIUYMHAMH, CTPOUTHh TpauKu H3ydEeHHBIX
3aBHCHMOCTEN (PU3HUECKUX BEITHUYHH

1.5 XapakTepu3oBaTh CBOMCTBAa Tel, (U3MYECKHE SBICHHMS M IPOLECCHI, HCIOJIb3Ysl H3yYEHHbIE 3aKOHbI, NPH 3TOM [JaBaTb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE

1.6 OOBSICHATH (U3UYECKUE SBJICHMS, IPOLECCHl M CBOWCTBA TeJl, B TOM YHCIE M B KOHTEKCTE CHUTYyalluil MPaKTHKO-A
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUUYMHHO-CIICICTBEHHbBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 | - 2 JOrMYECKUX IIIAroB ¢
oropoii Ha 1 - 2 U3y4eHHBIX CBONCTBA (PM3NYECKUX SIBICHU, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7 pelaTh pacueTHbIC 3a/1a4M B 1 - 2 AeicTBUS, UCIIONIB3Ys 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE (PU3NYECKHE BETMUUHBI: HA OCHOBE

AHaJIn3a YCJIOBHUA 3aJavyd 3allMCbIBATH KpPATKOC YCJIOBHUC, MOACTABIIATH (I)I/I3I/I‘{CCKI/IG BCJIIMYHUHBI B (I)OpMy.]'IBI U TIPOBOIUTH
PaCyYCThbl, HAXOOUTH CIIPABOYHBIC HOAHHBIC, HGO6XOI[I/IMBIC AJid pCHICHUA 3a/ldd4, OUHCHUBATH PCATUCTUYHOCTD HOJ'Iy‘ICHHOfI

(bu3HUECKOIl BETUYMHBI




1.8

[pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTH MPH MOMOIIM (PU3HMUECKUX METO/0B, B ONMCAHUH MCCIICAOBAHUS BBIICIATh
[IPOBEPSEMOE MPENIOIOKEHHE (THIIOTE3Y), pa3inyaTh U UHTEPIPETHPOBATH MOYYCHHBIN pPe3ylibTaT, HAXOJUTh OIMIMOKU B X0J1€
OIIBITA, JIEJIATh BBIBOJIBI 110 €r0 pe3yibTaTaM

1.9

[IPOBOJUTH OIBITH 10 HAOMIOACHUIO (DPU3UYECKHUX SIBICHUH WM (U3NYECKUX CBOMCTB Tell: (OPMYIHPOBATH MPOBEPSIEMBIC
[PEIOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOr0 000pyI0BaHMs, 3aIIMChIBATh X0 ONBITa U ()OPMYITHPOBATH BHIBOIBI

1.10

BBITIOJIHATL HPAMBIC UBMCPCHUA C UCIIOJIB30BAHHUEM aHAJIOTOBBIX U LII/I(prBBIX HpI/IGOpOB, 3aIIMChIBaTh IIOKa3aHUA HpI/IGOpOB C
Y4ETOM 33JaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

[IPOBOJUTH HMCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT APYrod C UCIOIB30BAaHUEM MPSIMBIX W3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOIrO HCCJIENOBaHUS, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHMsS, ClEays
MPEUIOKEHHOMY TUIaHy, (PMKCHUPOBATh PE3YNIbTAThl IMOJTYYEHHONW 3aBUCHMOCTH (PU3UYECKUX BEIMYMH B BHUJIE TPEITIOKEHHBIX
TabIuIl U TPaUKOB, AETAaTh BBIBOAKI 110 PE3yJIbTaTaM MCCIIeIOBAHUS

1.12

IIPOBOANTH KOCBCHHBIC U3MCPCHUS (bHSH‘leCKI/IX BCJIMYUH, CICAY: npezmo;erHoﬁ HUHCTPYKIMU: IIPHU BbIIIOJIHCHHUU I/ISMepeHI/Iﬁ
CO6I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOM BEITUUYNHBI

1.13

coOI0AaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYTOBAHUEM

1.14

YKa3bIBATb ITPUHIUIIBL HeﬁCTBHH HpI/I60pOB H TCXHHUYCCKHUX YCTpOﬁCTB, XapaKTCpHU30BaThb IMPHUHIIUIIbLI HeﬁCTBHH HN3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB C NOMOIINBKO HUX OIKMCAHUS, HUCIIOJIb3YA 3HAHUA O CBOMCTBaX (1)I/I3I/I‘IGCKI/IX SIBJICHUMN U
H606XOI[I/IMBIG (bPISI/I‘ICCKI/Ie 3dKOHbI 1 3dKOHOMCPHOCTHU

1.15

PUBOANUTH MPHUMEPHl (HAXOIUTh HHGPOPMALMIO O MpHUMEpax) HPAKTUYECKOI0 HWCHOJIb30BaHUSA (PU3MUECKUX 3HAHUH B
MOBCEIHEBHOM KM3HM [Js1 oOecrieyeHHss O€30MacHOCTH NpU OOpalleHHMH ¢ NpubopaMM M TEXHHUUYECKUMH YCTpOicTBaMu,
COXpaHEHMsI 3]I0POBbsI U COOJIIOZICHNS HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKpYXKarolIei cpee

1.16

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(pOpManuu B ceTd VIHTEpHET B COOTBETCTBUM C 3aJlaHHBIM IOMCKOBBIM 3allpOCOM, HA|
OCHOBE HMEIOLIUXCSl 3HAHUM U IyTeM CpPaBHEHUS pAa3IMYHBIX HCTOYHUKOB BBLIEIATH HH(GOpPMAIUIO, KOTOpas SBISETCS
[IPOTUBOPEUNBOM NI MOXKET OBITh HEJOCTOBEPHOI

1.17

MCII0JIb30BATh IPY BBIMOJIHEHUH Y4€OHBIX 33JaHUN HAyYHO-TIONMYJSPHYIO JUTEPaTypy (PU3MUECKOTro COJIep:KaHusl, CIPABOYHBIE]
MaTepuaibl, pecypchl ceTu MIHTepHeT, BiIaeTh MpHUeMaMi KOHCIIEKTUPOBAaHUS TEKCTa, IPeoO0pa3oBaHus HHPOPMAIMHU U3 OJHOM]
3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIEHUSI Ha OCHOBE 2 - 3 MCTOYHUKOB MH(OpMAaLUU (PU3NYECKOTO
coJlep’KaHusl, B TOM YHCJIe MYOJUYHO AeNaTh KpaTKue cOOOLICHHs O pe3ysbTaTax MPOEKTOB WM y4eOHBIX MCCIIEIOBAHUN, IpU
PTOM rpaMOTHO MCIOJIB30BaTh N3YUEHHBIN MOHATHIHBIN anmnapaT Kypca QU3UKH, CONPOBOXKAATh BHICTYIUICHHE MTpe3eHTallel

1.19

[IPU BBIITIOJTHCHHUHN y‘Ie6HI)IX IMPOCKTOB U I/ICCJ'ICJIOBaHI/Iﬁ pacnpeacisaThb 00s13aHHOCTH B rpynmne B COOTBETCTBHUH C ITIOCTABJIICHHBIMHA
3aJadaMiu, CJICIHUTH 3a BBIIIOJITHCHUEM IIJIaHa )ICI\/'ICTBI/II\/'I, aJICKBATHO OLICHUBATh COOCTBEHHDIH BKJIaJd B ACATCIBHOCTb T'PYIIIIbI,

BbICTPANBATb KOMMYHHUKATUBHOC BSaHMOHGﬁCTBHe, YUYUTBIBAsI MHCHUC OKPYKAKOIINX




ITpoBepsiemble i1eMEHTHI coepkanus (7 Kiacc)

Kon Kon [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
paszjena | aeMeHTa
1  |®U3UKA U EE POJIb B IIO3HAHMI OKPY)XAIOIIEI'O MUPA
11 |®Ousuka - Hayka o npupone. SIBieHus npuponasl. PU3MUECKHE SIBICHUSA: MEXaHHUYECKHE, TEIUIOBBIC, JJICKTPUYECKHE,
MarHUTHBIC, CBETOBBIC, 3BYKOBbIC
1.2  |®usuueckne BenmuuHbl. M3Mmepenue ¢usnueckux BeauuuH. Pusndyeckue MPUOOPHL. IIOrpeHIHOCT U3MEPEHUIA.
MesxTyHapoiHasi CUCTEMa €TUHUI]
1.3  |[EcrecTBeHHO-HAy4YHBIi METOJ IMO3HAHWS: HAONIOJCHHE, IMOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBHKCHHEC THIIOTE3,
PKCIIEPUMEHT 110 MPOBEPKE FMIOTE3, 00BICHEHNE HAOIIOAAEMOTI0 SIBJICHUS
1.4 Onucanne GU3NIECKHUX SBICHUHN ¢ TOMOIIHIO MOJIEIICH
15  [[Ipakruueckue paGoThi:
l3mepeHne pacCTOSTHUM.
3mepeHne o0beMa KHUIKOCTU U TBEPOTrO Tea.
OnpeneneHyue pasMepoB MajbIX TE.
3mepenne TemMneparypsl IPU OMOIIHU KUIAKOCTHOTO TEPMOMETpPA M TaTYNKA TEMIIEPATYPhI
2  [MEPBOHAYAJIBHBIE CBEJIEHU O CTPOEHUN BEILIECTBA
2.1  (CtpoeHue BeIIeCTBa: aTOMBI U MOJIEKYIIBI, X pazMepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BENECTBA
2.2 |IBmwxenne yacTull BemmecTta. CBA3b CKOPOCTH JIBMKEHHUS YaCTHUI] C TeMIIEparypoil. bpoyHoBckoe nBrkenne, 1uddysus
2.3 [B3amMoJeiCTBHE YaCTHI] BEMIECTBA: MPUTSHKEHUE M OTTAJKMBAHHE
2.4 |ArperaTHble COCTOSTHHS BEIIECTBA: CTPOEHHE Ta30B, XKMIAKOCTEN W TBEPABIX (KPUCTAIMYECKUX) Tel. B3auMoCBsA3s MEKY)|
CBOICTBaMHM BEII[ECTB B Pa3HBIX arperaTHBIX COCTOSHUSIX U MX aTOMHO-MOJIEKYISPHBIM CTPOCHHEM
2.5 (OCcOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
2.6  [[IpakTuueckue paboOTHI:
OrieHKa IUaMeTpa aToMa METOJIOM PSIIOB (C UCToIb30BaHueM (potorpaduii).
OnbITHI 10 HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUs ra30B.
OTBITHI 10 OOHAPYKEHHUIO ACHCTBUS CHUJT MOJICKYJISIPHOTO MPUTSKCHUS
3 |IBWXXEHME M B3AUMOJIEMCTBHE TEJI

3.1

Mexanndeckoe 1BHKeHHe. PaBHOMEPHOE N HEPaBHOMEPHOE JIBHKCHHE

3.2

CKOpOCTB. CpCI[HSISI CKOPOCTH ITPU HEPABHOMCPHOM JIBUKCHHUU. Pacuer IIYTU U BpCMCHU NBUKCHUS




3.3

SIBneHue mHepruu. 3aKOH MHEpIUU. B3aumoaeicTBue Ten Kak MpUYMHA U3MEHEHUsI CKOPOCTH JBMKEHHUs Tesl. Macca Kak
Mepa HHEPTHOCTH Tena

3.4 [[lnotHocTh BemecTBa. CBsI3b IIIOTHOCTH ¢ KOJHMYECTBOM MOJIEKYII B €MHHUIIE 00beMa BEIIeCTBA

3.5  |Cua KaKk XapaKTepHCTHKA B3aUMOIECHCTBHS TEJI

3.6 |Cuna ynpyroctu u 3akoH ['yka. MI3mMepeH#e Criibl ¢ MOMOIIBI0 THHAMOMETPA

3.7 |SInenue Tarorenus U cuia TshkecTr. Cuila TSHKECTH Ha APYrux IianeTax. Bec tena. HeBecomocTn

3.8 |Cuna tpenus. TpeHne CKOJIBKEHUS U TpEHHE MMOKOst. TpeHue B PUPOJIE U TEXHUKE

3.9  |Crnoxenue cuil, HalPaBIEHHBIX 110 OAHOM MpsMoi. PaBHOAEHCTBYIOIIAS CUII

3.10 [[Ipakruueckue pabOTHI
OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMKEHHs (IIapuKa B KUIKOCTH, MOJEIH AJIEKTPUYECKOTO aBTOMOOWIS U TaK
nanee).
Ornpenenenue cpeHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa MO0 HAKIIOHHOW TIOCKOCTH.
Ornpenenenue mIOTHOCTUA TBEPAOTO Tena.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKeHus (edopMaliun) Ipy>KUHbI OT TPUII0KEHHON CUIIBL.
OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHHUS CKOJBXKEHHS OT Beca Tela M XapakTepa COMPUKACAIOIIUXCS
[MOBEPXHOCTEH

3.11 |®usuueckue ABICHHUS B IPUPOJIE: IIPUMEDPDI JBIKCHHUS C Pa3IMYHBIMU CKOPOCTSMH B KMBOM M HEKHBOM IPHUPOJIE, IECHCTBUE
CWJIBI TPEHUS B IPUPOJIC ¥ TCXHUKE

3.12  |[TexHuueckue yCTPONCTBA: AMHAMOMETD, TTOAIIHITHHKH

JTABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 T'A30B

4.1  |MaBnenwue tBepmoro Tena. CrocoObl YMEHBIICHHS M YBEIIUUCHUS TABICHUSI

4.2 |laBnenwue raza. 3aBHCHMOCTh JaBJICHHUS ra3a OT 00bEMa, TEMIIEPATYPbI

4.3  [[lepenaya naBiaeHus TBEPAbIMH TEIAMH, )KUIKOCTAMHU 1 razamu. 3akoH [lackais. [THeBMaTHUECKHE MAIITMHBI

4.4 13aBUCHMOCTb JaBJICHUS KUIKOCTH OT Ti1yOHHBL ['mapocratnueckuii napagokc. Coobuaronmecs cocyasl. ' uupasinueckue
MeXaHH3MBI

45 |Atmochepa 3emmn u armocdepHoe naBieHHe. [IPpHUYMHBI CYHNIECTBOBAHUSI BO3AYINHON 00omouku 3emiu. OrbiT
Toppuyemun. 3aBUCUMOCTh aTMOC(EPHOTO IaBJICHHSI OT BBICOTHI HaJl YPOBHEM MOPSI

4.6  |M3mepenue armocdeproro masneHus. [IpuOOphI 1u1st H3MEpEHHs aTMOC(HEPHOTO TABICHHUS

4.7  |[leiicTBHE )KUAKOCTH U ra3a Ha MOTPY)KEHHOE B HUX TeJ0. BeitankuBaromast (apxuMeioBa) cuiaa. 3akoH Apxumena

4.8 [[naBanue Ten. BozayxomnnaBanue

4.9  [[paktudeckue paboTHI:

lccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00beMa MOrpy>KEHHOH B JKUJKOCTh YaCTH TeJa.




OnpeeneHne BHITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIEH Ha TEJIO, IOTPYKEHHOE B HKHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBL, JEHCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT MACCHI TeJIA.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAIKHBAIOIICH CHIIBI, JACWCTBYIONIEH Ha TEJNO B KHIKOCTH, OT 00BEMa)
[IOTPY’KCHHOU B KUJKOCTb YaCTH Te€JIa U OT INIOTHOCTH KUJIKOCTH.

KoHCTpyHpoBaHHEe apeoMeTpa UM KOHCTPYUPOBAHUE JIOJIKH U ONIPEACIICHHUE €€ IPY30II0AbEMHOCTH

4.10

Du3nyuecKue sIBICHNUS B IPUPOJIE: BIUSHIE aTMOC(HEPHOTo JaBJICHNUs HA )KMBOI OpraHu3M, IIaBaHUE PbIO

411

TexHuueckue yCTpOMCTBA: COOOLIAFOIIMECS COCYIbl, YCTPOMCTBO BOJONPOBOAA, TUAPABIMYECKHM IIPECC, MAHOMETD,
OapoMeTp, BBICOTOMED, TOPLUIHEBOM HACOC, APEOMETP

5 |[PABOTA, MOLLIHOCTb, DHEPT U

5.1 [Mexanuueckas pabora
5.2  [Mexanuyeckas MOIIHOCTh
5.3  [[IpocThie MeXaHU3MBI: pbIyar, OJIOK, HAKIIOHHAS [IOCKOCTh. [IpaBiIo paBHOBECHS phluara
5.4  [[IpumeHeHue nMpaBuiia pABHOBECHS pblUara K OJIOKY
5.5  ["Sonoroe nmpaBmio" mexannku. Kosddurment mone3noro aeiictBus MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE
5.6 [loTeHnmanpHast YHEPTUM TEJa, MOJHATOTrO HaJl 3eMiIeh
5.7  |Kunermueckas sHEprus
5.8  [[Monuast MexaHW4eCKast SHEPTHsl. 3aKOH W3MECHEHUS U COXPAHEHHSI MEXaHHUYECKOW SHEPTUH
5.9  [[Ipaktuueckue paGoThI:
OnpezneneHne paboThl CHIIbI TPEHUS P PABHOMEPHOM JIBM)KEHUH Te€Ja MO0 TOPU30HTAILHON TTOBEPXHOCTH.
lccnenoBaHue ycaoBUN paBHOBECHS pbluara.
I13mepenne KIIJ[ HakIOHHOM TIOCKOCTH.
l13yueHne 3aKoHa COXpaHEHUs] MEXaHUYECKOW YHEPTUu
5.10 |Dusuueckue sIBJIEHHS B IPUPOJIC: PHIUATH B TEIIE YEIOBEKa
5.11 [Texuuueckue ycTpOMCTBA: pblyar, MOABMXKHBI W HEMOJABMKHBIA OJOKH, HAKIOHHAs IUIOCKOCTh, MPOCTBIC MEXAHU3MbI B

OBITY

[IpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON IporpaMmsl (8 Kinace)

Kon

IIPOBEPSIEMOTO

HpOBepHeMLIC NpECAMETHBIC PE3YJIbTATBI OCBOCHUS OCHOBHOM O6pa30BaTCHLHOﬁ nporpamMmbl OCHOBHOT'O 06]].[61"0 06p2130BaHI/I}I




pe3ynbpTaTa

11

M CIIOJIB30BAaTh IIOHATHA

1.2

pa3indaTh SABJICHHUA IIO0 OIIMCAHHUIO MX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, J€EMOHCTPUPYIOIIUX OaHHOC (bHSquCKOG
SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHHE H3YYEHHBIX (U3NYECKUX SBICHHUM B OKPYXKAIOLUIEM MHUpPE, B TOM 4YHcle (PU3UUYECKHe SBICHHS B
pupojae, HpU STOM IMEPEBOJIUTh NPAKTHUECKYIO 3aJady B Yy4eOHYIO, BBIJICNATH CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH)
(buznyecKuX sIBICHUN

1.4

OTHCHIBATh M3YYCHHBIE CBOMCTBA TeNl M (PU3MUYECKUE SBIICHUS, UCMONB3Ysl (PU3NYCCKUE BEIMYUHBI, MPU OMUCAHUH TPABUIBHO
TPAKTOBATh PU3NICCKUI CMBICIT HCIIOJIB3yEMBIX BEIMYMH, 0003HAUCHUS U CAMHULIBI (PU3NUYCCKUX BEIIMIMH, HAXOIUTH (DOPMYJIBI,
CBSI3BIBAIOIINE JIAHHYIO (DU3MYECKYI0 BEIMYUHY C JAPYTMMH BEIMYUHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IIPOLIECCHI, HUCIIONB3Ysl W3y4YEHHBIC 3aKOHBI, MPU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA W 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE

1.6

O0O0BSICHATH (DU3UYECKHE TPOLECCHl M CBOWCTBA TEJ, B TOM YHWCIIE M B KOHTEKCTE CHUTYallMd MPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISTH MPUYMHHO-CIICJCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1 - 2 JIOTMYECKUX IIaroB ¢ MOMOINbI0 1 - 2
M3Y4EHHBIX CBOMCTBA (PU3NYECKUX SIBICHUN, PU3MUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH

1.7

[peIaTh pacueTHbBIE 331a4M B 2 - 3 IeMCTBUS, UCIIONIB3YS 3aKOHBI M ()OPMYIIBI, CBA3BIBAIOIINE (DU3MYECKHIE BETMUUHBI: HA OCHOBE
aQHaJIM3a YCJIOBUS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBHE, BBISIBIATH HEJOCTATOK JAHHBIX Ul PEIIEHUs 3a]1aul, BHIOMpPATh 3aKOHBI
1 (hopMyIbl, HEOOXOJUMBIE [Tl €€ PelleHus], IPOBOAUTH PACUETHl U CPAaBHUBATH MOJIYY€HHOE 3HaUCHHE (PU3NYECKON BEITMUNHBI
C U3BECTHBIMM JIAHHBIMU

1.8

[PaCIi0O3HAaBAaThb Hp06HeMLI, KOTOPLIC MOJKHO PCUINTDH ITPU ITOMOIIU (I)I/ISI/I‘ICCKI/IX MCTOHOB, UCIIOJIb3Ys OIMNCAHHUE HUCCICAOBAHU,
BBIJICIIAITE ITPOBEPACMOC MPCAITIOJIOKCHUC, OICHUBATH NPABUJIBHOCTD MOPAAKA ITPOBEACHUA NCCICJOBAHUS, NCJIATh BHIBOIbI

1.9

[MPOBOAWUTDH OIIBITHI IT1O Ha6J'IIO,Z[eHI/IIO (1)I/ISI/I‘IGCKI/IX SIBIICHUM HJIN (1)I/I3I/I‘-ICCKI/IX CBOMCTB Te€II: q)OpMy.]'II/IpOBaTB MMPOBEPACMBIC
MMPCAITO0JIOKCHU A, CO6I/IpaTL YCTAHOBKY M3 INPCIJIOKCHHOT'O O60py,HOBaHI/IH, OITMChIBATDH XO/ OIIbITa 1 (bOpMy.]'II/IpOBaTB BBIBObI

1.10

BBITIOJIHATL IPAMBIC NU3MCPCHUS C HUCIOJIB30BAHUCM aAHAJIOT'OBBIX HpI/I60pOB n JaT4UKOB (I)I/ISI/ILIGCKI/IX BCJIMYWH, CPABHUBATH
C3YJIbTAThI I/I3MepeHI/II71 C y4€TOM 3aJlaHHOM a0COFOTHOM INOIrpCIIHOCTH

1.11

[MPOBOAUTL HCCJICAOBAHUC 3aBUCUMOCTH OIHOM (I)I/ISI/I‘{CCKOI‘/’I BCIIMYHUHBI OT IIpyl"Oﬁ C UCIHOJIb30BAHUCM IIPAMBIX HBMCpCHHﬁI
[JIAaHUPOBATh HCCJICIOBAHUC, CO6I/IpaTB YCTAHOBKY H BBIIOJHATL U3MCPCHUSA, CICAYA MPCATIOKCHHOMY ILJIAHY, (bI/IKCI/IpOBaTB
C3YJIbTAThI HOle‘-ICHHOﬁ 3aBHUCUMOCTH B BUJIC Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaTh BBIBOJELI IO pE3YyJIbTaTaM UCCIICAOBAHU A

1.12

IMPOBOANUTH KOCBEHHBIC U3MCPCHUA (1)I/ISI/II-IGCKI/IX BCJIIMYHH: TNIAHUPOBATHE UBMEPCHU, CO6I/IpaTI) OKCIICPUMCHTAJIBHYIO YCTaAaHOBKY,
CIICOYA HpeI(HO)KeHHOﬁ HHCTPYKIWHW, U BEIYUCIIATh SHAYCHUC BCIIMYNHBI

1.13

coOroaTh NMpaBuiia TEXHUKU 0€30MaCHOCTH pU padoTe ¢ 1a00opaTOPHBIM 000PYJOBAaHUEM




1.14

XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YYEHHBIX PUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOH HA UX OMHUCAHUS, UCIIONIB3YS
3HAHUS O CBOMCTBaX (PM3NUECKUX SBJICHHIA U HEOOXOMMbIe (PU3MYECKUE 3aKOHOMEPHOCTH

1.15

[PACIIO3HABATh IMPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U H3MCPUTCIIbHBIC HpI/I60pLI no cxeéMaM " CXEMAaTUYHBIM pPHCYHKaM,
COCTABJIAATb CXCMbI J3JICKTPUYCCKUX ueneﬁ C MOCICAOBATCIBbHBIM M IapaJUIC/IIbHBIM COCAWMHCHUCM JJICMCHTOB, pasjinidas
YCJIOBHBIC 0003HaYEHHS IIEMEHTOB QJICKTPHUYCCKUX I_ICHCI\/JI

1.16

[PUBOANUTH TPHUMEPH (HAXOIUTh HWH(POPMALMIO O MPHUMEpPax) MNPAKTUYECKOTO HCIHOJIb30BaHUS (PU3MUECKUX 3HAHUU B
MOBCEIHEBHOM KHM3HM [Js1 oOecrieueHHss O€30MacHOCTH TpU OOpamieHHH C OpudopaMM M TEXHHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHS 3]I0POBbsI U COOIIIOJICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpee

1.17

OCYIIECTBIISATh MOMCK WH(pOpMaNuu (PU3MYECKOTO COJEpKaHus B ceTH VIHTEpHET, Ha OCHOBE HMMEIOIIMXCS 3HAHWUH U IMyTeM
CpaBHCHHA OOIIOJHUTCIIbHBIX HMCTOYHUKOB BLIACIATH I/IH(bOpMaIII/IIO, KOTOpas SABJIACTCA HpOTI/IBOpe‘IHBOﬁ WX MOYET OBITH
HEJJ0OCTOBEPHON

1.18

HCIIOJIb30BaTh IIPH BBIIIOJIHCHHUH y‘le6HBIX 3aJaHui HAYYHO-IIOITYJIAPHYIO JIUTCPATYPY (1)I/I3I/I‘ICCKOFO COACPIKaHus, CIIPABOYHDBIC
MaTCpHaJIbl, PECYPChI CCTU I/IHTepHeT; BJIAACTb IIPHUEMAMH KOHCIICKTUPOBAHHA TCKCTA, Hp€06pa30BaHI/I$I PIH(bOpMaI_II/II/I nus3 OHHOﬁ
3HAKOBOM CUCTEMBI B APYT'YRO

1.19

CO31aBaThb COOCTBEHHbBIE MMHUCbMEHHBIE U KpaTKHUC YCTHBIC COO6H.[€HI/I$I, 060611_[851 I/IH(I)OpMaI_II/IIO 13 HCCKOJIBKHUX HCTOYHHKOB
(1)1/131/1‘1601(01“0 CoACPIKaHusl, B TOM YHCIIC Hy6J'II/I‘1HO NpEACTaBJIATh PE3YJIbTAThI HpOGKTHOfI WK HCCIIEA0BATEIbCKOM
JICATCIIbBHOCTH, IIPU O3TOM TI'PaMOTHO HMCIIOJIb30BATh H3y‘leHHLII>i MOHSITUMHBIN afnrapar Kypca (1)H31/IKI/I, COIIPOBOXKIATD|
BBICTYIIJICHUC Hpe3eHTaHHeﬁ

1.20

[P BBIIIOJIHCHUU y‘le6HLIX IMPOCKTOB U HCCIeI0BaHUM q)HSH‘leCKI/IX MpouecCcoB pacupeaciaTb 00SI3aHHOCTH B rpynie B
COOTBCTCTBHUM C ITOCTABJICHHBIMHU 3addadaMiu, CICAUTH 3a BBIIIOJIHCHHCM IIJIaHa JEeNCTBUH U KOPPCKTHUPOBATL €TI0, aICKBATHO
OLICHUBATb COOCTBEHHBIH BKJIaZ B JOCATCIBHOCTb TPYIIIIBI, BBICTpAUBATL KOMMYHUKATHBHOC B38.I/IMO,Z[€I>'ICTBI/IC, ITPOSBJIAS

TOTOBHOCTH pa3pCulaThb KOH(bHHKTLI

[TpoBepsiemble JIEMEHTHI coiep kaHus (8 Kiacc)

Kon

paszena

Kon

9JICMCHTA

[IpoBepsiemble 3JIEMEHTHI COICPIKAHUS

6

TEIIVIOBBIE ABJIEHNM

6.1

(OCHOBHBIC IOJIOKCHUS MOJICKyJIHpHO-KPIHCTPI‘ICCKOfI TCOpPHUU CTPOCHUA BCHICCTBA. Macca u pasMEpbl MOJICKYJI. OHLITBI,
ITOATBCPIKAAOINEC OCHOBHBIC ITOJIOKCHU A MOHCKyHHpHO-KHHCTHqCCKOﬁ TCOPpHUU

6.2

Monaenu TBCPAOTO, KUAKOT'O 1 ra3006pa3Hor0 COCTOSIHUM BEIIeCTBA. KpI/ICTaJ'IJ'II/I‘-ICCKI/IC 151 aMOp(l)HBIe TCJ1a




6.3

OOBsICHEHHE CBOMCTB ra3oB, XKHUJIKOCTEH M TBEPBIX TEJ HA OCHOBE MOJIOKEHUH MOJICKYISIPHO-KMHETHUECKOW TEOPHH

6.4 |CmaunBaHHE M KaNWUISPHBIC SIBJICHHS
6.5 [TeruroBoe pacuimpeHue u CxaTue
6.6 [Temmeparypa. CBsi3b TEMIEPATyphl CO CKOPOCTHIO TEIJIOBOTO JBHKCHHSI YACTHII
6.7 [Buyrpenusis sHeprusi. CriocoObl W3MEHEHHs] BHYTPEHHEH YJHEPTUH: TEIJIONepe/Iada i COBEPIICHHE PabOThI
6.8  [Buasl Temonepeaun: TEMIONPOBOIHOCTD, KOHBEKIINS, H3IYUCHUE
6.9 [KommuecTBo TemoThL. Y IelibHAS TEIUIOEMKOCTD BEIIIECTBA
6.10 |TemmooOMeEH U TEIIOBOE PaBHOBECHE. Y paBHEHHE TEIJIOBOrO OajaHca
6.11 [[InaBienue u OTBep/ICBAHNE KPUCTAIIMICCKHUX BEIIECTB. Y Ie/IbHAS TEIUIOTA IIABICHHS
6.12 [[Tapoobpa3oBanue u koHnaeHcaws. Vicnapenne. Kunenune. Y aenpHas Temiora mapooOpa3oBaHusi. 3aBHCHMOCTh TEMIIEPATYPbI
KHUIIEHHS OT aTMOC(EPHOTO TaBJICHUS
6.13 |BimaskHOCTH BO3/IyXa
6.14 Dueprus TommBa. Y nenpHas TEIIOTA CTOPAHHS
6.15  [[Ipunimne: pabots TemtoBsix asurareneii KI1J remnoBoro nsuratens. TemioBsie ABUTaTEH U 3aIIUTa OKPYXKAOIICH CPEJIb
6.16 [3akoH coxpaHeHws ¥ IPEBpAICHHs SHEPIHH B TEIUIOBBIX MPOIECCaX
6.17 |[Ipakruueckue pabOTHI:
OMBITEI IO OOHAPYKEHHIO ICUCTBHS CHII MOJICKYJISIPHOTO MTPUTSKEHHSL.
OTBITH IO BBIPAIIMBAHHUIO KPHCTAJUIOB MOBAPEHHOMN COJIM MJIH caxapa.
OnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHSI Fa30B, )KUIKOCTEH U TBEP/BIX TEI.
Onpenenenue AaBIeHNUs BO3AyXa B OaJUIOHE LINpUIIA.
OMnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JJaBJIEHUS BO3/lyXa OT €ro 00beMa M HarpeBaHMsI WM OXJIaXIECHUS.
[IpoBepka runoTe3sl JIMHEHHOMN 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPUYECKON TPyOKe OT TeMIepaTyphl.
HabmroneHne u3MeHeHusl BHYTpEHHEH SHEpPTUu Tejla B pe3yibTaTe TeIulonepead u paboThl BHEIIHUX CHIL.
lccnenoBaHue sBICHUS TEIJIOOOMEHA MPU CMEIINBAHUU XOJIOJHON U ropsiueil BOAbI.
OmnpezeneHne KOJIUYECTBa TEIUIOTHI, TOJyY€HHOTO BOJON MPH TEIIIOOOMEHE C HarpeThIM METANTHYECKUM LIMJINHAPOM.
OmnpeneneHue yaenpHON TEIJIOEMKOCTH BelecTBa. ViccnenoBanue mporecca UCapeHusl.
OmnpeneneHre OTHOCUTENFHON BIaXXHOCTH BO3/yXa.
OnpeneneHne yaeabHON TeII0Thl IUIaBJICHUS JIbJIa
6.18 |Dusnueckue sABICHUS B MPUPOJE: TOBEPXHOCTHOE HATSIKCHUE W KAIMJUIAPHBIC SBICHUS B TPUPOJIE, KPUCTAIIIBI B IPHPOJIE,
m3nydenne CoJHIla, 3aMep3aHue BOJO0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHEsl, CHera
6.19 [Texuuueckne yCTPOWCTBA: KAaMWUIAPHI, TPHUMEPHI WCIOJIB30BAHUS KPHCTAUIOB, JKHIKOCTHBIA TEPMOMETp, JaTYHK

TeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUIEHHS JOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOMHA, JBUTAaTeIb BHYTPEHHETO




lcropanus

DJIEKTPUYECKHWE 1 MAT'HUTHBIE ABJIEHUA

7.1  |PDnexrtpusarms Ten. [[Ba pojia SJIEKTPUIECKUX 3aPsAI0B

7.2 |B3amMojeiicTBHE 3apsKEHHBIX Tell. 3akoH KysnoHa (3aBHCHMMOCTH CHIIBI B3aWMOJCHUCTBHS 3apSHKEHHBIX TEN OT BETHMUYMHBI
3apsJI0B U PACCTOSIHUSI MEKY TEJIAMMU)

7.3 [Dnextpuueckoe 1moje. HanpsykeHHOCTh OSJIEKTPHUYECKOTO MO, [IPHHIMIT CYIEPIO3HIMKA DIICKTPHYECKUX Toyeil (Ha
KaueCTBEHHOM YPOBHE)

7.4 |Hocurenu 3IeKTPUYCCKHX 3apsI0B. JJIeMEHTapHbIN dekTpudeckuii 3apsia. Ctpoenue aroma. [IpOBOIHHMKY U AUIJIEKTPHKH

7.5 [BakoH coxpaHEHHs dJICKTPHUECKOro 3apsiia

7.6 [Dnextpuueckuii TOK. YCIOBHS CYIIECTBOBAHMS 3JIEKTPUUECKOT0 TOKA. MICTOYHUKHM MOCTOSIHHOTO TOKa

7.7 |[leficTBHSI DICKTPUIECKOTO TOKA (TEIUIOBOE, XUMHUYECKOE, MATHUTHOE). DICKTPUICCKHIA TOK B )KUIKOCTSIX M Ta3ax

7.8  |Pnexrpuueckas nenb. Cuiia ToKa. DIEKTPUUIECKOE HAIPSHKEHUE

7.9  |CompoTuBiieHHE MPOBOJHMUKA. Y ICIbHOE COMPOTHBIICHHE BEIIECTBA

7.10 Bakon Oma jjist y9acTka enu

7.11 |[TocnenoBaTenabHOE U MapaLICIbHOE COCAMHEHHIE TIPOBOTHUKOB

7.12  |PaGoTa ¥ MOIIIHOCTB 3JIEKTPUYECKOro Toka. 3akoH JIxoyis-Jlenna

7.13  |[DnexTpryeckue Nenu U MoTpeOUTENH 3JIEKTPUIECKOM sHepruu B ObiTy. KopoTkoe 3aMbIkaHne

7.14  |[TocrosiHHBIC MArHUTHI. B3auMoiefiCTBHE MOCTOSIHHBIX MAarHUTOB

7.15 |MaruurtHoe mose. MarauTHOE T0JIe 3eMIIH M €r0 3HAYCHHE TS JKU3HU Ha 3eMire

7.16  |OmsiT Dpcrena. MarHuTHOE MOJIE SIEKTPUYECKOTO TOKA. [IprMEHEHHE DIIEKTPOMATHUTOB B TEXHUKE

7.17 |leficTBHE MAarHMTHOTO TOJS HA TPOBOJHHK C TOKOM. OIEKTPOIBUraTelib MOCTOSIHHOTO TOKa. Vcmosp3oBanue
PIIEKTPO/IBUraTeNel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE

7.18  |Omsiter @apanes. SBnenue snekTpoMarauTHON nHaykiwn. [Ipaswuno Jlenia

7.19  [Dnextporeneparop. CrnocoObl MOMyYEHHS DICKTPUUSCKON DHEPTHH. DIEKTPOCTAHIUM HA BO30OHOBISEMBIX HMCTOYHHUKAX
DHEPrUU

7.20  [[Mpaktuueckue pabOTHI:

OnbITH IO HAOTIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIIUEH U PH CONMPUKOCHOBEHUH.

lccnenoBanue IENCTBUSA JIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopka 1 mpoBepka pabOoThI ANEKTPHUUECKON SN MOCTOSHHOTO TOKA.

l13MepeHue U peryJinpoBaHue CUIIbI TOKA.

l13MepeHue U peryIupoBaHue HAIIPSKEHHUS.

lccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOpP, OT CONPOTHUBIECHUS PE3UCTOPA M HANPSIKEHUS HA|




[pe3ucTope.
OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb 3JIEKTPUUYECKOIO COMNPOTHBIIEHUS IPOBOJHMKA OT €ro JJIUHBI, IUIOLIAIU
[TOTNIEPEYHOI0 CEUYEHUSI U MaTepuaa.

[IpoBepka npaBuiia CI0KEHMsSI HAIIPSHKEHUH IIPU [IOCIIE0BATEILHOM COEIMHEHNH JBYX PE3UCTOPOB.
[IpoBepka npaBuiia AJisl CUIIBI TOKA IIPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenne pabOThI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

OnpeneneHre MOIHOCTH AIEKTPUYECKOT0 TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

lccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANpPsKEHUS Ha HEH.
Onpenenenne KI1/] narpeBarens.

lccnenoBaHne MAarHUTHOIO B3aMMO/JICHCTBHS IOCTOSIHHBIX MarHUTOB.

13y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB IIPU UX OOBbEIMHEHUU U Pa3JCIICHUN.
lcciienoBanue OeiCTBUSA SJEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOAEHCTBHSI KaTyIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAIPaBJICHUS
TOKa B KaTYILKE.

3y4ueHue qeiicTBUSL MArHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.
KoHcTpynpoBaHue 1 u3yuyeHue padoThl AIEKTPOABUTATENSL.
M3mepenue KII/I asekTpoaBUraTenbHOM yCTaHOBKH.

OnBITHl [0 KCCIEIOBAHUIO SIBJICHMSI JIEKTPOMArHUTHOW MHAYKLMHU: HCCIEAOBAaHWE M3MEHEHUI 3HAu€HUs W HaIpaBlICHUS
MHYKIIMOHHOTO TOKa

7.21 |Dusuueckue SBICHHUS B MPUPOJC: DICKTPUUECKHE SIBICHUS B arMocdepe, dIEeKTPHIECTBO KHUBBIX OPTaHU3MOB, MarHUTHOE
mosie 3emutn, npeiid MoarCcoB, poJib MAHUTHOTO MOJIS IS )KU3HU Ha 3eMIie, TIOJISIPHOE CHSIHUE
7.22 [TexHWueckne yCTPOWCTBA: OJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pEOCTAaT, CYETYHUK OJIEKTPUUCCKOW DHEPIHH,
PIICKTPOOCBETUTEIbHBIC TPUOOPBI, HArpeBaTEIbHBIC JICKTPOIPUOOPHI  (TPUMEPBI), DICKTPUUECKHE MPEAOXPAHUTEIIH,
PIICKTPOMATHUT, DJICKTPOJBUIATENIb IOCTOSHHOTO TOKA, FTeHEPATOP MOCTOSHHOTO TOKA
[TpoBepsiemble TpeOOBaHUS K PE3ylIbTaTaM OCBOCHHUSI OCHOBHOM
o0OpasoBarenbHON TTporpamMMmsl (9 Kiacc)
Kon [TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOSHHS OCHOBHON 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus
POBEPSIEMOTO
pe3yibTaTa
11 MICII0JIb30BATh N3YUEHHBIE TOHITHS




1.2

[PA3JINYaTh ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB, JACMOHCTPUPYIOIINUX OAHHOC (1)I/ISI/I‘~I€CKOC
SIBJICHUC

1.3

[pacrio3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SBICHUI B OKPYKAIOIIEM MHPE, B TOM YHUCIC (U3NYCCKUE SBICHUS B
pUpojie, TMPHU OSTOM IEPEBOJIUTh MPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (TMPU3HAKH)
(U3HYECKUX SIBJICHUN

1.4

OTHCHIBATh M3YYCHHBIE CBOMCTBA TeNl M (U3MUYECKUE SBIICHUS, UCMONB3Ysl (PU3NYCCKUE BEIMYUHBI, MPU OMUCAHUH TPABUIBHO
TPAKTOBATh (PUINICCKUI CMBICI HCIIOIB3yEMbIX BEIMYMH, 0003HAUCHUS U CAMHUIIBI (PU3NUYECKUX BEIIMYNH, HAXOIUTEH (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYIO0 BEIMYUHY C JPYTMMH BEIMYWHAMH, CTPOUTH TpadUKH HW3YYEHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEITUYUH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3UYECKHE SIBJICHUS M TPOLECCHI, MCIOJIb3ysd HW3YYCHHBIC 3aKOHBI, MPU STOM JaBaTh
CJIIOBECHYIO ()OPMYIIMPOBKY 3aKOHA W 3aIMCHIBATH €r0 MaTEMAaTHUYECKOE BBIPAKEHHUE

1.6

00BACHATH (1)I/I3I/I‘I€CKI/IG MpouccCChbl M CBOMCTBa TCJI, B TOM 4YHCIC U B KOHTCKCTC chyauHﬁ IMPAKTUKO-OPUCHTHPOBAHHOI'O
XapaKTEpa: BbIABJIATH IIPUYUMHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00bsAcHeHHE U3 2 - 3 JOTMYECKHUX IIIaroB C IIOMOIIIBIO 2 -3
M3YUCHHBIX CBOMCTBA (1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (bHSI/I‘leCKI/IX 3dKOHa MJIM 3aKOHOMCPHOCTH

1.7

[PCIIATh PAaCUYCTHBIC 3aJa4r (onnpa}omnec;l Ha CUCTCMY U3 2-3 ypaBHeHHfI), HCIOJIb3YA 3aKOHBI U (1)OpMyJ'IbI, CBA3BIBAIOIIIUC
(1)I/ISI/IIIGCKI/IC BCJIIMYMHBI: HA OCHOBC aHa/IM3a YCJIOBUA 3aJavd 3allUCbIBATB KPATKOC YCJIOBHUC, BBIABJIATH HEAOCTANOLIUE WHJIIN

M30BITOYHBIE JaHHBIC, BBI6I/IpaTI> 3aKOHbI H Q)OpMYHLI, HCO6XO,I[I/IMBIe AJs1 pCHICHHA, IPOBOAUTL PACUYCTbBI W OLCHUBATDH
CAJIMCTUYHOCTD ITOJIYUCHHOT'O 3HAUCHU S (1)14314‘-1601(012 BCIIMYHHBI

1.8

pacrio3HaBaTh MPOOJIeMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOLIM (PU3MYECKHX METOAOB, UCIONb3YS ONUCAHHE UCCIIEAOBAHUS,
BBIICTIATh NPOBEPAEMOE IPEANOIOKEHUE, OLICHUBATH IPABWIBHOCTh IMOPSAJAKAa IPOBEIACHUS HCCIEIO0BaHUS, JENaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOIEHUH 1 ONIBITOB

1.9

[IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3UUECKUX SBJICHUN WIN (PU3NYECKUX CBONCTB TEJN: CAMOCTOATENBHO COOUPATh YCTAaHOBKY|
13 N30BITOYHOIO Habopa 000pyI0BaHHUS, ONUCBIBAThH XOJ1 OIBITA M €r0 Pe3yJIbTaThl, POPMYIHUPOBATH BHIBOIBI

1.10

[IPOBOAMTH MPU HEOOXOANMOCTH CEPUI0 MPSAMBIX U3MEPEHUN, OIIPEesisl CpeJHee 3HaYeHUE U3MepsieMol BeIMUuHbI ((pokycHoe
[paccTosiHue coOuparoIei TMH3b1), 000CHOBBIBATH BHIOOP criocoba u3MepeHus (M3MEepUTeILHOTO prudopa)

1.11

[POBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIIMYMH C HCIOJB30BAHHEM NPSIMbBIX M3MEpPEHUM: IUIAHWPOBATH
MICCIIEIOBAaHUE, CAMOCTOSITEIbBHO COOMpaTh YCTAHOBKY, (PUKCHUpPOBATH pPe3yjbTaThl MOJIYYEHHOW 3aBHUCHUMOCTH (PU3UUYECKHX
BEJIMYMH B BUJIE Ta0IMIl U TpaduKOB, AeJaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIIEIOBAHUS

1.12

[POBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYMH: IUIAHUPOBATh U3MEPEHMSI, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY]
Y BBIITOJHATH U3MEPEHUS, CIENYs MPEI0KEHHON HHCTPYKIIUH, BBIYUCIIATh 3HAUCHUE BEJIMYMHBl U aHAJTU3UPOBATH MOJYyYEHHBIE
[p€3YyBTaThl C YYETOM 3aJaHHOU MTOTPEITHOCTH U3MEPEHUIN

1.13

coOII0aTh NMpaBuiIa TEXHUKU 0€30MacCHOCTU pU padoTe ¢ 1abopaTOPHBIM 000PYIOBAaHUEM




1.14

[pa3IU4aTh OCHOBHBIC MPU3HAKN M3YYCHHBIX (DM3MUECKUX MOJEICH: MaTepralibHas TOYKa, aOCOTIOTHO TBEPIOE TEJIO, TOUSYHBIN
MCTOYHMK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETapHasi MOJIEJIb AaTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO sijipa

1.15

XapaKTepU30BaTh IPUHLIMIIBI AEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM HA MX OMMCAHUS, UCIIOJIb3Ys
3HAHUS O CBOMCTBaX (PU3NUECKUX SBJICHHUIA U HEOOXOMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH

1.16

MCIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHCYHKHM M3YYCHHBIX TEXHHUUECKUX YCTPOMCTB, H3MEPHUTENbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPH PEIICHUH YUeOHO-TPAKTUYECKHX 3a7ay, ONTHUYECKUE CXEMBI ISl MOCTPOSHUS H300paKeHUH B
[JIOCKOM 3€pKaJie M cOOMparoen JuH3e

1.17

[PUBOANUTH TPHUMEPHl (HAXOIUTh HWHGPOPMALMIO O TMPHUMEpPax) MNPAKTUYECKOrO HCHOIb30BaHUS (PU3MUECKUX 3HAHMNA B
MOBCEAHEBHOM KHM3HH 1Js1 oOecriedyeHuss OE30MacHOCTH TpU OOpameHnH C NpudopaMH M TEXHHYECKUMH YCTPOHCTBaMH,
COXPaHEHMsI 3I0POBbsI U COOJIIOCHUS HOPM IKOJIOTHYECKOT0 MOBEAECHUS B OKPYXKAIOLIEH cpejie

1.18

OCYLICCTBJIATD IMOUCK I/IH(i)OpMaI_II/II/I (1)I/ISI/I‘I€CKOFO COACPIKaHUA B CCTU I/IHTepHeT, CaMOCTOATCIIBHO (bOpMYJ'II/Ip}/'f{ MMOMCKOBBIN
3allpOC, HAXOAUTb IIYTH OIPCACICHUA TOCTOBCPHOCTU HOHy‘IGHHOﬁ I/IH(i)OpMaI_II/II/I Ha OCHOBC HMCIOIIMXCs 3HaHUH H
TOITIOJIHUTCIIbHBIX KCTOYHHKOB

1.19

HCIIOJIb30BaTh IIPH BBIIIOJIHCHHUH y‘le6HBIX 3aJaHui HAYYHO-IIOIIYJIAPHYIO JIUTCPATYPY (1)I/I3I/I‘ICCKOFO COACPIKaHus, CIIPABOYHBIC
MaTCpHaJIbl, PECYPChI CCTU I/IHTepHeT; BJIAJACTb IIPHUEMAMH KOHCIICKTHUPOBAHHA TCKCTA, Hp€06pa30BaHI/I$I I/IH(1)OpMaI_II/II/I U3 OJIHOMU
3HAKOBOM CUCTEMBI B APYTryro

1.20

CO3/1aBaTh COOCTBEHHbIEC MUCbMEHHBIE U YCTHBIE COOOLIEHNS Ha OCHOBE MH(OPMAIMH U3 HECKOJIBKMX UCTOUHUKOB (PU3UUIECKOTO
CoJepKaHus, IMMyOJUYHO MPEACTABIATh PE3yJabTaThl MPOEKTHOW WM HCCIEI0BATENbCKON NEATENbHOCTH, MPU 3TOM IPaMOTHO
MCIIOJIb30BaTh N3YUYEHHBIN MOHATUHHBIN anmapaT U3y4yaeMoro paszena GU3MKA U CONPOBOXKAAThH BHICTYIJICHHE Mpe3eHTanuei ¢
y4eTOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

[P BBIIIOJIHCHUU y‘le6HLIX IMPOCKTOB U HCCIeI0BaHUM q)HSI/I‘leCKI/IX MpouecCcoB pacupeaciaTb 00SI3aHHOCTH B rpynie B
COOTBCTCTBHH C IMOCTABJICHHBIMU 3adadaMM, CIICOAUTH 3a BBIIIOJHCHHUCM IlJIaHa JIEeNCTBUN U KOPPCKTUPOBATH €T0, aICKBATHO
OLICHUBATb COOCTBEHHBIH BKJIal B JOCATCIBHOCTb TPYIIIIBI, BBICTpAUBATL KOMMYHUKATHBHOC B38.I/IMO,Z[€I>'ICTBI/IC, ITPOSBJIAS
TOTOBHOCTH pa3pCulaThb KOHCI)J'II/IKTLI

ITpoBepsiemble y1eMEHTHI coepkanus (9 kiacc)

Kon

pasjciia | 9JICMCHTA

Kon

[TIpoBepsiemble 3JIEMEHTHI COICPIKAHUS

8 IMEXAHWYECKUE SBJIEHUS

8.1

|MCXE[HI/I‘-ICCKOG JBUKCHUC. MaTepI/IaHLHaH touka. CrucremMa oTcueTa




8.2

OTHOCUTENHLHOCTh MEXAaHUYCCKOIO JBHXXCHUA

8.3  [PaBHOMEpHOE MPSIMOIMHEHHOE IBUKCHHE

8.4  [HepaBHOMepHOE mpsiMoHHEiHOE nBMKeHNe. CpeHsisi U MTHOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JBHKCHHU

8.5  |Vckopenue. PaBHOYCKOpEHHOE MPSIMOJIIMHEHHOE JIBUKCHHE

8.6 CBoOonuoe nanenue. OnbiTel [anunes

8.7  |PaBHOMepHOe MBWXKCHHE MO OKpyXHOCTH. Ilepuox u wuactora oOpamienus. JIuHelHass ©u  yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8  |[Iepsniii 3akon HeroToHa

8.9  |Bropoii 3akon HeroToHa

8.10 [Tperuii 3akoH HproTOHA

8.11  [[IpuHimn cyneprnosunnu Cui

8.12  |Cuna ynpyrocru. 3akon ['yka

8.13  |Cuna TpeHus: cuiia TpeHUS CKOJIBKCHUSI, CUJIA TPEHHS TIOKOSI, IPYTUE BUJIBI TPCHUSI

8.14  |Cuna TsDKECTH M 3aKOH BCEMHPHOT'O TSTOTEHHs. Y CKOPEHHE CBOOOIHOTO MaICHHS

8.15 |Ismwxkenue mianer Bokpyr Comnina. [lepsas kocmudeckast ckopoctb. HeBecoMocTh U neperpysku

8.16 [PaBHOBecHe MaTepUATbHOM TOUKH. AGCOITIOTHO TBEPIOE TEIO

8.17 |[PaBHOBecHe TBEpIOTO Tela C 3aKPEIUICHHOM OChI0 BpamieHus. MoMeHT ciubl. [[eHTp TshkecTr

8.18 |[Mmnynbe Tena. MI3MeHeHne uMIyabca. IMIysIbe CHITbI

8.19 [3akoH coxpaHeHust uMITyIIbCa

8.20 [PeakTHMBHOE IBUKEHUE

8.21 |Mexannueckasi paboTa W MOITHOCTb

8.22  [PaboTa CHIT TSKECTH, YIIPYrocTH, TpeHusi. CBsi3b SHEPTHU U pabOThI

8.23  [[oreHnuanbHast YSHEPTUS TeJa, MOAHITOTO HAJl TOBEPXHOCTHIO 3eMITH

8.24  [[loTeHnuanbHasi SHEPTUS CHKATON MPYKUHBI

8.25 [Kunernueckast sHeprust. Teopema 0 KHHETHUECKON YHEPTUH

8.26  [3akoH coxpaHEHHs] MEXaHUYECKOM DHEPTHU

8.27 [[Ipaktiueckue pabOTHI:

Onpenenenne cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WK ABUKEHUS IapUKa 110 HAKJIOHHOM MIO0CKOCTH.

Omnpenenenre yCKOpeHUs Tela NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIIOCKOCTH.

VccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU

[IpY paBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHON CKOPOCTH.

[IpoBepka runoTe3bl: €cau Npu paBHOYCKOPEHHOM JIBM)KEHHUU 0€3 HayaJbHOW CKOPOCTH MYTH OTHOCSITCS KaK sl HEUETHBIX




YHCEIl, TO COOTBETCTBYIOLIME IIPOMEXKYTKH BPEMEHHU OJMHAKOBBI.
I/ICCHCHOBaHHe 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOI'O OIAaBJICHUA.

Omnpenenenne K03 uimenTa TpeHus: CKOIbKEHHS.

Onpenenenne KeCTKOCTU IPYKUHBI.

Onpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBMIKCHUU Tella TI0 TOPU30HTAILHOM MOBEPXHOCTH.
Onpenenenne padoThl CHITbI YOIPYTOCTH MPU MOJABEME IPy3a C UCIIOJIb30BAHUEM HETIOIBM)KHOTO M TIOJBHKHOTO OJIOKOB

8.28  |@usmueckue SIBICHHS B NPUPOJC: NPWIHBBI M OTIUBBI, MBIKCHUE uiaHeT CONHEYHOW CHCTEMBI, PCAKTHBHOEC JIBUKCHHE
PKUBBIX OPTaHU3MOB
8.29  [Texumueckue yCTpoOiiCTBA: CIIUIAOMETP, TATYUKH MOJOKECHUSI, PACCTOSHUS U YCKOPEHHUS, PAKETHI

9 MEXAHUWYECKUE KOJIEBAHWS 1 BOJIHBI
9.1 [KonebarenpHoe nBmixenne. OCHOBHbBIE XapaKTEPUCTUKH KOJIEOAHHUI: IEPUOJI, YaCTOTA, AMIUTUTY A
9.2  [MareMaTuuecKuii ¥ IPYKUHHbINA MasTHUKH. [IpeBpalieHre SHEPru MpH KOJIeOATEIbHOM JIBHKCHHUH
9.3 [Baryxarommme konebanus. BeiayxaeHuble konebanus. PezoHaHc
9.4  |Mexanuyeckue BosHbL. CBOMCTBA MEXaHUYECKUX BOJH. [IpOMOIbHbBIE M MOIEPEYHble BOMHBIL. J[IIMHA BOJHBI U CKOPOCTH €€
pactnpocTpaHeHns. MexaHH4YeCcKre BOJHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJIHBI
9.5 [BByk. I'poMKkoCTh 1 BBICOTa 3BYKa. OTpa)keHHE 3BYKa
9.6 [MudpasByk u ynpTpasByk
9.7  [[IpakTuyeckue paboOTHI:
OmnpeneneHne 4acTOThI U epHo/ia KOIeOaHUi MaTeMaTH4eCKOro MasTHHKA.
OmnpeeneHne 4acTOTHI U MEPHO/Ia KOIEOAHUH MPYKUHHOTO MasTHUKA
lccnenoBaHue 3aBUCHMOCTH IEpHo/ia KOJIeOaHH TOABEIIEHHOTO K HUTH TPpy3a OT JJINHBI HUTH.
lccienoBanue 3aBUCUMOCTH NEepHOa KOJeOaHUH MPYKMHHOTO MasiTHUKA OT MaccChl Irpy3a.
[IpoBepka HE3aBUCHMOCTH Iepuoja KoleOaHWH Irpy3a, MOABEIIEHHOTO K HUTH, OT MAacChl TPy3a M KECTKOCTH TNPYKUHBI.
3MepeHne yckopeHust CBOOOTHOTO MaJIeHUS
9.8  |®usnueckue sBICHUS B IPUPOJIE: BOCIPHATHE 3BYKOB )KUBOTHBIMH, 36MJICTPSICEHHUE, CEHCMUYECKIE BOJIHBI, ITyHAMH, 3XO0
9.9  [Texumueckue ycTpOWCTBa: 9XOJIOT, HCIOJIb30BAHHE YIbTPAa3ByKa B ObITY U TEXHHKE
10 DJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATHUTHBIE BOJIHBI

10.1  [DrmexrpomarnuTHOE MoJie. DIEKTpOMAarHUTHBIC BONHBI. CBOMCTBA JICKTPOMArHUTHBIX BOJIH
10.2  |[Ixana 51eKTpPOMarHUTHBIX BOJIH

10.3 [DnexrpomarnurtHas mprpoma cBera. CKOpoCTh CBeTa. BOIHOBBIE CBOWCTBA CBETA

10.4  [[Ipaktuveckue paboTHI:

3ydyeHne CBOICTB 3J1€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMJIBHOTO TesedoHa




10.5 |Dwusuueckue siBieHUs B IPHPOIE: OUOIOTHYESCKOE ICHCTBHUE BUANMOTO, YIBTPAQHUOIETOBOTO H PEHTITEHOBCKOTO HU3JIyICHHIA
10.6  |[Texuuyeckue yCTpOWCTBA: HCIOIBb30BAHKIE 3JICKTPOMArHUTHBIX BOJIH ISl COTOBOU CBSI3U
11  |CBETOBBIE SBJIEHUS
11.1  [lyueBas momens cBeta. VICTOYHUKH CBETa
11.2  [[IpsmonuHEHOE pacnpoCTpaHEHUE CBETA
11.3  |Orpaxenue cBera. [Lnockoe 3epkano. 3aKOH OTPaKEHHsI CBETA
11.4  [[Ipenomienue cBeta. 3aKoH mpenomiieHus cBera. [loHoe BHyTpeHHEE OTpakeHHE CBETa
11.5 |Iunza. Xox nydeii B TUH3E
11.6  |Onruueckas cucrema ¢oToanmapara, MUKPOCKOIIA H TEJIECKOIA
11.7 |'ma3 kak onTuveckas cucrema. BIM30pyKOCTh M TaIbHO30PKOCTh
11.8 |Pasnoxenue Genoro cera B criektp. Onbitel HeioToHa. Cio)keHne CIIeKTpaIbHBIX IBETOB. Jucmepcus cBera
11.9  [[Ipaktudeckue paboThI:
VccnenoBaHye 3aBUCUMOCTH YTJIa OTPAKEHHUSI CBETOBOTO JIyda OT YIJia MaCHHS.
3yueHne xapaKTEpUCTHK H300paKeHHUS IPEMETa B IJIOCKOM 3epKaJe.
M ccnenoBanue 3aBUCMMOCTH YTJIa MIPEJIOMIICHUS CBETOBOIO JIyda OT yIJia MMaJIeHus Ha rpaHulle "BO3AyX - CTEKI0".
[Tonyuenue n300pakeHH C MOMOIIBIO COOMPAOIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OMNBITH IO PA3TIOKEHHUIO OETIOTO CBETA B CHEKTP.
OmnBITH IO BOCIIPHUSATHIO IIBETA TPEIMETOB MPH WX HAOIIOJICHUN Yepe3 IIBETOBBIE (PHIBTPHI
11.10 |®wusuueckue siBraeHus B npupoje: 3armerust Conana u JIyHbI, [[BeTa Tel, ONTHYECKHE ABICHHUs B aTMocdepe (uBeT Heba,
edpakiys, pagyra, MUpax)
11.11 |[TexHuueckue ycTpOWCTBA: OUKH, MEPHCKOII, (hOTOAMNMAPAT, ONTHIECKHE CBETOBOJIBI
12 [ KBAHTOBBIE SABJIEHHW A
12.1  |Ombrtel Pesepdopaa u mianetapHas Moesb atoma. Momens aroma bopa
12.2  |Ucnyckanue u mornomienue ceera aroMmoM. Kautel. JInHeiuaTsie CieKTpsI
12.3  |PagmoaxtuBHOCTH. Asb(a-, 6eTa- M raMMa-u3IyIeHHs
12.4  |Crpoenue aromHoro siapa. Hyknounas Moens aroMHOTO siapa. M30Tors
12.5 |PagmoaktuBHBIC ipeBpamienus. [lepno monypacnaaa aTOMHBIX SIEp
12.6  |SInepubie peakimu. 3aKOHBI COXPAHEHHS 3aPSIIOBOrO M MaCCOBOTO YHCEI
12.7  |Dueprus cBsi3u aroMHBIX siaep. CBsi3b MACChI U SHEPTUH
12.8  |Peakumu cuntesa u nenenus sep. Mcrounuku suepruu CoNHIA U 3BE3T
12.9  |SInepuas suepretuka. JIelicTBHE paJHOaKTHBHBIX H3JTyYE€HHUN HA )KUBBIE OPraHU3MBbI




12.10 [[IpakTuyeckue paboOTHI:

HabnroneHne CrjionIHbIX ¥ TMHEWYaThIX CIIEKTPOB U3ITyYCHHUS.

lccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).

l3mepenne painoakTUBHOIO (hoHa

12.11 |Ousuueckue sBICHHS B MPHUPOJEC: SCTCCTBCHHBIN pPaJHOAKTUBHBIA (OH, KOCMHUYCCKUC JIy4YH, PAAMOAKTHBHOE H3ITyYCHUE
[IPUPOJHBIX MUHEPATIOB, NEHCTBUE PAAHOAKTUBHBIX U3JIyUEHUN HA OPraHU3M YeJIOBEKa

12.12 [Texuuueckue ycTpOWCTBA: CIICKTPOCKOI, HHAWBUIYAbHBIN JT03UMETp, KamMepa Busibcona

153.8. Jlns mpoBeAcHHUs OCHOBHOT'O T'OCYIapCTBEHHOrO dk3ameHa mo ¢usuke (naee - OI'D mo dusuke) wcmonb3yercs nepedeHsb (KomuduxaTop)
MPOBEPSEMBIX TPeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 0OOpa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa30BaHUS W 3JICMEHTOB
CoZlep KaHus

[IpoBepsiembie Ha OI'D o ¢usuke TpedboBaHUs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTesIbHOM MporpaMmbl
OCHOBHOT'0 00111ero 00pa3oBaHUs

Kon [IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yIbTaTaM 0a30BOTO YPOBHS OCBOEHHUS OCHOBHOM 00pa30BaTebHON TPOrpaMMbI
IIPOBEPSIEMOTO OCHOBHOTO 00111ero 00pazoBanus Ha ocHoBe OPT'OC
TpeboBaHUs
1 [Tonnmanue poiau QU3UKK B HAYYHOW KapTUHE MUPA;

c(OpPMHPOBAHHOCTh 0a30BBIX MPEJICTABICHUH O 3aKOHOMEPHOH CBSI3M M I03HABA€MOCTH SIBIIEHHH TNPHUPOJBI, O PpOJHU
JKCIIEpUMEHTa B (U3MKe, O CUCTEMOOOpa3yromie ponu (pU3UKK B pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH, 00
HBOJIONMM (PU3MUECKUX 3HAHUN M HMX POJIM B IEJIOCTHOM €CTECTBEHHOHAyYHOW KapTHMHE MHUpA, O BKJIAJ€ POCCHHCKHX M
3apyOeXHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HayKd, OOBSCHEHHE NPOLECCOB OKPYKAIOIIET0 MHpA, PAa3BUTHE TEXHUKU H
TEXHOJIOTUI

2 3HaHUs 0 BUJAX MaTepuu (BELIECTBO U IOJIE), O JABMKEHUH KaK croco0e CyIeCTBOBAaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM
TEOpUHU CTPOCHHUS BEIIECTBA, O (PU3NYECKOW CYIIHOCTHU SIBICHUN MPUPOJbI (MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U




KBAaHTOBBIX);

YMEHHE pas3liuvarh SIBJICHUS IO OMHUCAHUIO WX XapPaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
¢du3ndeckoe sBICHHE;

YMEHHE PaCIO3HABATh IMPOSIBICHUE W3YYEHHBIX (DM3MUECKUX SBICHHUN B OKPYXKAIOIIEM MHUPE, BBIACISAS UX CYIICCTBEHHBIC
cBOMCTBA (ITPU3HAKK)

BrnajeHne ocHOBaMH MOHATHHHOIO ammapara u CUMBOJMYECKOTO s3bIKa (PU3MKH M HMCIIOJIb30BAHHME WX JIJIS PEIICHHS YICOHBIX
3a/1a4;

YMEHHE XapaKTEepPH30BaTh CBOMCTBA TeJ, (PU3UUYCCKUE SBJIICHUS M IPOIECCHI, UCIIOJIB3Yys (yHIaMEHTAIBHBIC U SMIIMPHUYCCKHE
3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘~I€CKI/IG SABJICHUSA, UCIIOJIb3Ys (1)I/I3I/I‘~I€CKI/IG BCJIMYHHBI

Brnanenue ocHOBaMU METOJIOB HAYYHOT'O TIO3HAHUS C YUETOM COOJIOICHUS TIPaBUIl O€3011acCHOTO TPY/Ia:

HaOroieHne (U3NYECKUX SBJICHUN: YMEHUE CAMOCTOSITENILHO COOMpaTh SKCIEPHUMEHTAIBHYI0 YCTAaHOBKY M3 JAaHHOTO Habopa
000py/I0BaHUs IO UHCTPYKIIMHU, OMKUCHIBATh XO/1 OMbITA U 3aMHCHIBATh €r0 PE3yNbTaThl, (YOPMYIUPOBATH BHIBOIDL;

NPOBEICHUE MPSIMBIX M KOCBEHHBIX H3MEpPEHHH (U3NYECKUX BEIMYMH: YMEHHUE IJIAHUPOBATH W3MEPEHHUsS, CaMOCTOSTEIBHO
coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY MO WHCTPYKLHWHU, BBIYUCIATH 3HAYCHHE BEIUYMHBI M aHATM3UPOBATH MOJTyYCHHBIC
Pe3yNbTaThl C YUETOM 3a/IaHHOM MMOTPEIIHOCTH Pe3yJIbTaTOB U3MEPEHUI;

IPOBE/IEHUE HECIOKHBIX HKCHEPUMEHTAIbHBIX MCCIEJOBAHUMN; CAMOCTOATENBHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAMTH HMCCIIEI0BAaHUE MO MHCTPYKIMH, MPEACTABIATH MOJYYEHHbIE 3aBUCHMOCTH (PU3UYECKUX BEJIWYUH B BHJIE TAOJIUL U
rpauKoOB, yUUTHIBATh MOIPEIIHOCTH, JIEIAaTh BHIBOJIBI 110 PE3Yy/IbTaTaM UCCIIEIOBaHUS

[TonnmaHue XapaKTepHBIX CBOMCTB (U3NYECKUX MoOjeJel (MaTepHuanbHas TOYKa, a0COMOTHO TBEPIOE TENIO0, MOAETU CTPOCHHUS
Ta3o0B, )KI/II[KOCTCI\/II H TBCpI[I)IX TCI, HJ'IaHeTapHaf[ MOACIb aToMa, HYKJ'IOHHaSI MOACJIb aTOMHOT'O sw;pa) nu YMGHI/IG HpI/IMeHSITI) ux
IUTst 00bCHEHUs (PU3MUYECKUX MPOIIECCOB

VYMmenue OOBSICHATH (I)I/I3I/I‘ICCKI/IC nmponeccoel U CBOMCTBa TCJI, B TOM YHCIC H B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPaKTHUKO-
OPHUECHTHUPOBAHHOI'O XapaKTepa, B YaCTHOCTHU, BBIABIIATH NPUYUHHO-CICACTBCHHBIC CBA3U U CTPOUTH O0OBsACHEHHE C OHOpOﬁ Ha
HN3YUCHHBIC CBOICTBa (bHSH‘-IeCKI/IX HBHeHHﬁ, (I)I/I3I/I‘-ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH U MOACIIN

YMeHue pemaTh pacueTHble 3ajauu (Ha 0asze 2 - 3 ypaBHEHMIi), UCIIONB3YS 3aKOHBI U (DOPMYJIbI, CBA3bIBaIOIINE (PU3UYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpPAaTKOE YCIIOBUE 3a/layd, BBIABJISATH HEJOCTAIOLIUE JaHHbIEC, BHIOMpPATh 3aKOHBI U
bopMynbl, HEOOXOAWMBIE JUIsI €€ pELIeHMs, MCIOJIb30BaTh CHpPAaBOYHbIE JlaHHBIE, MPOBOJUTH pPACUYEThl U OIICHUBAThH
PEATMCTUYHOCTh MOJIYYEHHOTO 3HaueHUsl (PU3NUYECKON BEIIMYMHBI; YMEHUE ONPENeNiaTh Pa3MEpHOCTh (PU3MUECKON BETMYUHBI,




MOJTy4YEHHOW MPH PElICHUH 3a/1a4l

YmMmeHue XapaKTECPU30BaTh IMMPHUHIMUIIBLI HeﬁCTBHH TEXHUYCCKUX YCTPOﬁCTB, B TOM 4HCJI€ OBITOBBIX HpI/I60pOB, 1 IIPOMBIINIIICHHBIX
TCXHOJIOTUYCCKUX IPOLHCCCOB IO HX OIMCAHUIO, HUCIIOJb3Yysd 3HAHUA O CBOMCTBaX (1)I/I3I/I‘-IGCKI/IX SIBIICHUN U HCOGXOI[I/IMHG
(1)I/I3I/I‘l€CKI/Ie 3aKOHOMCPHOCTH

10

YMeHne HCIob30BaTh 3HAHMS O (PU3MYECKUX SBICHMSX B IOBCEJHEBHON XU3HM UIsl oOecriedeHHs O€30IacCHOCTH IpHU
oOpamieHnd ¢ OBITOBBIMH MPHOOpAaMH M TEXHUYECKHMMH YCTPOHCTBAMM, COXPAHEHHS 3J0pOBbS U COOJIOJCHHUS HOPM
9KOJIOTUYECKOTO IOBEJCHMS B OKpYKaloLled cpene; MOHMMaHHE HEOOXOIUMOCTH NPUMEHEHUS JOCTM)KEHUH (GU3uKu U
TEXHOJIOTMH IS PALMOHAIIBHOTO IIPUPOIONI0JIB30BAHUS

11

OnbIT moMcKa, MpeoOpa3oBaHUs M MpeAcTaBieHUs UHPoOpManUKd (U3MUECKOro COAEp)KaHUS C  HUCHOJIb30BAHUEM
UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA;

YMEHHUE OLICHUBATh JOCTOBEPHOCTb NOJIYYEHHOM HH(pOpMALMK HAa OCHOBE UMEIOLIMXCS 3HAHUN M TOTTOJHUTEIbHBIX HCTOUHUKOB;
YMEHHUE HWCIIOJIb30BaTh NPHU BBHIOJHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIONMYISIPHYIO JIUTEPATypy (HU3UYECKOTO COACpIKaHUs,
CIIpaBOYHbIEC MaTepHallbl, pecypcsl cetu IHTepHET;

BJaJicHHE 0a30BBIMH HaBBIKAMU IpeoOpa3oBaHUS MH(OPMAIMHM W3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO; YMEHHE CO31aBaTh
COOCTBEHHBIE TMCbMEHHBIE M YCTHBIE COOOIIEHNS HAa OCHOBE MH(OPMAIH U3 HECKOJIbKUX UCTOYHUKOB

[lepeuens 3eMeHTOB coepxkaHusl, poBepsieMbix Ha OI'D no pusuke

Kog IIpoBepsieMblii 21EMEHT COJIEP/KAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe nBrmxeHue. MartepuanpHas Touka. Cucrema orcuera. OTHOCUTENBHOCTD JBUKCHUS
1.2 PaBHOMEpHOE M HepaBHOMEpHOE ABMKeHHE. CpenHsst ckopocTb. Dopmyra JUisl BBIYMCIEHUS CPEHEN CKOPOCTHU:
v=>
t
13 PaBHOMEpHOE MpsiMONIUHEITHOE BH)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT BPEMEHHU B CIydae PaBHOMEPHOTO MPSMOJIUHEHHOTO

JABVKCHU A




X(t) = Xo + v«t.

['paduku 3aBUCMMOCTH OT BpPEMEHH IJIsl MPOEKLUUU CKOPOCTH, MPOEKIMH IEepEeMEIleHus, MyTH, KOOPAMHATHI MpPU PaBHOMEPHOM
MPSIMOJIMHEHOM JIBU)KEHUU

14 3aBUCUMOCTb KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae paBHOYCKOPEHHOI'O IPSIMOJIMHEWHOIO ABHIKEHUS:
2
t t t
X(t) = X, +Vp, +ax-5.
@opmynbl Uil TPOEKUUH MEPEMENICHUs, NPOCKIUU CKOPOCTH W TPOCSKIMHM YCKOPEHUS NPH PAaBHOYCKOPEHHOM MPSIMOJIHMHEHHOM
JBUXCHUMN:
t2
Sx(t):VOx't—i_ax'E’
v, (t) =v,, +a,-t,
ax(t) = const,
Vax? - Vi = 2axSx.
I'paduky 3aBUCMMOCTH OT BPEMEHM JJIsl MPOEKIMH YCKOPEHMs, MPOEKIUH CKOPOCTH, NMPOEKLUUHU INepeMelIeHHs, KOOPAMHATH MpU
PaBHOYCKOPEHHOM MPAMOJUHENHOM JBUKCHUU
1.5 CBobonHoe manenue. dopmynbl, omnuchIBarolIMe CBOOOJHOE NaJ€HUE Tela IO BEPTUKAIM (IBM)KEHHE Tejda BHU3 WIM BBEpX
OTHOCHUTEJIBHO TOBEPXHOCTH 3emiu). ['paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHMs, MPOEKIUH CKOPOCTH H
KOOpJAWHATHI IIpU CBO60)IHOM MMaaCHWH TEJIAa IO BEPTUKAIIN
1.6 CKOpOCTh paBHOMEPHOTO JABIKEHHS TeJIa IO OKpYKHOCTH. HampaBienne ckopocTH.

dopmyiia A5 BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPY>KHOCTHU U MEepHOA 00pallieHHs:

27R
V="r.
T




LlenTpocTpeMuTenbHOE yckopeHue. HanpapineHnue eHTpoCTpEMUTENBHOTO YCKopeHus. Popmyria sl BBIYUCICHUS YCKOPEHUS:

V2

& =7

®opmyiia, CBSI3bIBAIONIAS IEPHO U YaCTOTY OOPALICHUS:

V= ?
1.7 Macca. IInotHoCcTh BemecTBa. @opmMyiia Al BBIYMCICHUS IUIOTHOCTH:
m
1.8 Cuna - BekTopHas ¢pusnveckas BennanHa. CII0KeHUE ChIT

1.9 SIBnenne nnepuuu. llepssiii 3axkoH HeroToHa

1.10 |Bropoii 3akon HeroToHa:

—

F=m-a.

CoHanpaBlIeHHOCTh BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbI, JEHCTBYIOIIEH Ha TEJIO

1.11 |BzaumopeiictBue Ten. Tpetuit 3akon HproToHa:

— —

I:2—>1 = _Fl—>2

1.12 | TpeHue mokos u TpeHUE CKOIbX)eHHUss. DopMyna JJIsi BRIYHUCICHUST MOAYIISI CHITBI TPEHUS CKOJTBKECHUSI:

FTp:;,L-N




1.13 | Jlepopmanums Tena. Yupyrue u Heynpyrue aedopmaiuu. 3aKoH yrnpyroi gregopmannn (3akoH I'yka):

F=k-Al

1.14 |BcemupHOE TATOTCHHE. 3aKOH BCEMUPHOTO TATOTCHHS:

F =G.—m1éf‘2.

Cuita TSOKeCTH. yCKOpCHI/Ie CBO6OI[H01"O naacHHus;d.
CDOpMy.]Ia JJIs1 BBIYMCIICHUSA CHUJIBI TAXCCTH BOJIM3H IIOBEPXHOCTHU Semiu:

F =mg.

I[BI/I)KGHI/IG IUIaHET BOKPYT COJ'IHI_[a. HepBa;I KOCMHUYCCKAA CKOPOCTbD. HesecomocTts u NEeperpy3Kknu

1.15 |Wmnynsc Tena - BekTopHas pu3nyYecKasi BeIMUnHA.
p=mv

HMI1ynbC CUCTEMBI TEIL.
N3menenue ummyibsca. UMmynsce cuisl

1.16 3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TE:
p =mV, + m,V, = const.

PeaxTtuBHOE NBUKEHNUE

1.17 |Mexanuueckas pabota. @opmysa Al BEIYUCIECHUS paObOThI CUIIBI:

A=Fscosa.

Mexann4deckas MOIITHOCTD:




N =2
t

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus.
(DOpMy.]'Ia JJIs1 BBIYHMCIICHH A KUHETHYCCKOM OHEpPIUHU:

TeopeMa 0 KHHETHYECKOW SHEPIHH.
®opmyna 15 BEIYMCIICHUS IOTEHIIMAIBHOM SHEPTUU TeJla, IOAHIATOrO HajJ 3eMIIeH:

Ep = mgh

1.19

Mexannueckas OHCPIuUsi:

E=Ex+Ep.

3aKOH COXPAaHCHUA MEXaHNYECKON OHCPIUU. CDopMyna AJI 3aKOHA COXpPAaHCHU MeXaHNYEeCKON OHEPTHUU B OTCYTCTBUC CUJI TPCHUS:
E = const.

HpeBpameHHe MEXaHUYEeCKOH OHEPIUU IpU HAJIMYNUU CUJIBI TPCHUA

1.20

ITpocTeie MexaHU3MBI. "30JI0TOE MPABUIIO" MEXAHUKH.
Peryar. MomeHT cutbl:

M =Fl.
VYcioBue paBHOBECHS phluara:

M1+ M2+ ...=0.

[ToaBMXHBIN 1 HEMOABUKHBIN OJIOKH.




Yiosne3Hast

KITJ] poCThIX MEXaHH3MOB, '| =
AzanaquHaﬂ

1.21

JlaBieHne TBEpIOTO TEA.
dopmyina i1 BBIYMCIICHMS 1aBJICHHs TBEPIOIO Tea:

JaBnenue raza. ATMmocepHoe JaBieHuUE.
['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
dopmyna 11 BBIYMCIICHMS TABJICHUS BHYTPU KUJKOCTH:

p :pgh+paTM

1.22

3axoH [lackans. ['mapaBauueckuii npecc

1.23

3akoH Apxumena. @opMmyia i ONpeiesieHNs BBITAIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJO, MOTPY>KEHHOE B KUAKOCTb WJIM ra3:

I:Apx. = ng .

Ycnopue nnaBanus Teia. [lnmaBanue CYI0B U BO3AYXOILIIABAHUEC

1.24

MexaHWYeCKHEe KOJICOaHUs. AMHJ’II/ITy)Ia, nepuoa MW 4acrorTa KoJIeOaHHI. cDOpMy.]'Ia, CBA3bIBAOIIAA YaCTOTY W TIEPpUO]

1

T

kosteOanuii: V =

1.25

Marematuueckuil U NpyKUHHBIN MagTHUKH. [IpeBpalieHne sneprun npu KoiaedaTeIbHOM JABHKEHUN

1.26

3aryxatomue konaebanus. BerHyxnennbie konedanus. Pezonanc

1.27

MexaHW4eCcKHUe BOJIHEI. HpO,[[OHBHLIe " NOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTD paCpOCTPAHCHUS BOJIHBI:




A=Vv-T

1.28

3Byk. ['pomMKoCTh 1 BbIcOTa 3BYKa. OTpakeHue 3ByKOBOM BOJIHBI Ha rpaHulie ABYX cpell. MH]pa3Byk u ynpTpa3Byk

1.29

[TpakTnyeckue paboThl

W3mepenue cpeqHeid IIIOTHOCTH BEIECTBA; apXUMEIO0BOM CHIIBL, )KECTKOCTU MPYXKHUHBI; KOA(PPHUIMEHTa TPEHUS CKOJIBXKEHUS; paOOThI
CHJIBI TPEHUS, CHJIBl YIIPYTOCTH; CPEAHENH CKOPOCTH IBMXKEHUS OpycKa [0 HAKJIOHHOM IJIOCKOCTH; YCKOPEHHs Opycka IpU JABHKCHUU
110 HAKJIOHHOM TUIOCKOCTH; YaCTOTHI M MEPHOAA KOJIeOaHUH MaTeMaTHUYECKOT0 MasiTHUKA; YaCTOTHI U IIepHoJia KoJaeOaHHi IPYy>KUHHOTO
MasiTHUKA; MOMEHTa CHJIbl, JECHCTBYIOLIET0 Ha pblYar; pabOThl CHJIbl YIPYrOCTH IPU MOABEME Ipy3a C MOMOILBIO HENOJBH)KHOTO
O1510Ka; pabOTHI CHUJIBI YIPYTOCTH IPU TIOJBbEME IPy3a C MOMOIIBIO MTOJIBHKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEJI0BOM CUJIbI OT 00beMa MOTPY>KEHHOW YacTu Tella U OT IUIOTHOCTHU JKMJKOCTH; HE3aBUCHUMOCTHU
BBITAJIKUBAIOIIEH CHJIBI OT MacChl T€JA; CHJIbI TPEHUSI CKOJIBKEHUS OT CHJIbl HOPMAJIbHOIO JABJIEHUSI U OT pO/a MOBEPXHOCTHU; CUJIbI
yIPYrocTH, BO3HHUKAIOIIEH B NPYKUHE, OT CTENEHH Ae(opMaluu MPYKHUHBI, YCKOpPEHUsl Opycka OT yIJla HaKJIOHAa HAaIlpaBIISAIOLICH;
neprosia (4acToThl) KoJeOaHMI HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; MEPHO/Ia KoJeOaHUi MPYKWUHHOTO MasTHUKA OT Macchl rpys3a H
KECTKOCTH IIPY>KUHBI; UCCIIEI0BAaHNE HE3aBUCUMOCTH NIEpU0/ia KoJeOaHUI HUTSHOIO MasgTHUKA OT MAcChl Ipy3a.

[TpoBepka ycinoBUsl paBHOBECHS pbluara

1.30

®Pu3nyecKue ABJICHUS B MPUPOJAE: IPUMEPHI IBHKECHHS C PA3IMYHBIMU CKOPOCTSIMHU B KMUBOM M HEXXMBOM IPUPOAE, ACHCTBUE CHIIBI
TPEHMsI B NPUPOJE U TEXHUKE, NPWIMBBI M OTIMBBI, JABWKEHUE IIaHET CONHEYHOM CHCTEMBI, PEAKTUBHOE JBM)KEHUE JKHUBBIX
OpraHU3MOB, pbIYaru B T€J€ 4YelIOBEKa, BIUSHUE aTMOC(EPHOro NaBJIEHMs Ha KUBOIM OpraHu3M, IJIaBaHUE PbIO, BOCIPUSTHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOIHBI, IlyHAMH, X0

1.31

TexHuueckre yCTpOUCTBA: CIIMAOMETP, JaTYUKHU IOJIOKEHHUS, pPACCTOSIHUSA U YCKOPEHHUsI, TUHAMOMETP, MOAIIUIIHUKY, PAKEThI, pblyar,
MOJBUKHBIM M HETOJBIKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MbI B OBITY, COOOIIAIOIINECS COCY/bI, YCTPONCTBO
BOJIONPOBO/IA, THUAPABIUYECKHI Tpecc, MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOM HACOC, apeoMETp, IXOJOT, HCIOJIb30BaHUE
VIIBTPa3ByKa B OBITY U TEXHHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKONH TEOpUM CTPOEHMs BemlecTBa. MoJenu TBEpAOro, >KMJIKOIO M razo00pa3HOro
cocTosiHU# BemecTBa. Kpucramnnueckue u aMmopQHbIe Tena

2.2

JBmwxenue gacTuil BemiecTBa. CBsI3b CKOPOCTH ABMKEHUS YACTHI] C TeMIiepaTypoil. bpoyHoBckoe nBmwkenne, mudys3us

2.3

CMauuBaHue u KalmUJIIAPHBIC ABJICHUA




2.4

TemmoBoe paciiupC€HUE U CKATHUEC

2.5 TemnnoBoe paBHOBECHE
2.6 Buytpennss sneprus. Pabora u teronepenaya kak crocoObl U3MEHEHHs! BHYTPEHHEN SHEPTuu
2.7 Bunel Tennonepenayun: TemI0NpOBOIHOCTb, KOHBEKLINS, U3TyUCHHUE
2.8 Harpeanue u oxnaxaenue ten. KoanuecTBo TEMIOThI. Y elibHas TEIIOEMKOCTb:
Q =cm(tz - t1)
2.9 3aKOH COXpaHEHMsI SHEPIUU B TEILIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOIO OalaHca:
Qi+Q2+..=0
2.10 |Hcnapenue u KoHaeHcanus. M3MeHeHne BHYTpEeHHEH SHEPTHH B MPOIECCE UCTIApEHHS U KOHIeHCcauuu. Kumenue )uaKkocTy. Y nenbHas
TEIUI0Ta NapooOpa3oBaHuUs:
Q
L=<
m
2.11 |BiaxHocTh BO3IyXa
2.12  |IlnaBnenue u Kpuctauu3anus. Vi3aMeHeHre BHYTpEHHEH SHEPTHH MTPH TUTABJICHUN M KPUCTAJUIN3AIUH. Y AeTIbHAS TETUIOTa TUIABICHUS:
_Q
"= m
2.13  |BHyTpeHHSs 3HEprusi CropaHus TOILIMBA. Y IebHas TEMJI0Ta CrOPaHUs TOIUIUBA:
_Q
=
2.14  |IlpunHnmmsl paboTsl TeruioBsix aeurareneit. KI1/] reruioBoro neurarens




2.15

[TpakTrueckue pabOTHI

3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOro IWIMHAPA; KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOrO0 BOJAOW KOMHATHOM
TeMreparypbl (UKCUPOBAHHOM Macchl, B KOTOPYIO OIyIIEH HAarpeThlii LUIMHAP; KOJIMYECTBA TEIUIOTHl, OTJAHHOI'O HArpeThiM
UUWJIUHAPOM, TIOC]Ie OMYCKaHUs €ro B BOJly KOMHATHOM TeMIEpaTypbl; OTHOCUTEIBHOW BIIAXXHOCTH BO3/yXa; YAEIbHOW TEIUIOTHI
IUTaBJICHUS JIbJIA.

HccnenoBanue u3MeHEHUs] TEMIIEpaTypbl BOJABI MPU PA3IUYHBIX YCIOBHUSX; SIBJCHHUS TEIJIOOOMEHA IMPU CMEUIMBAHUM XOJIOJHON M
ropsiueil Bobl; mpolecca UCIapeHus

2.16 | ®dusnueckue sABICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHNUE U KAIWJUIPHBIC SIBICHUS B IIPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3ITyUEHHE
Counniia, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3bl; 00pa3oBaHKUE POCHI, TYMaHa, HHES, CHETa

2.17 |TexHuueckue YCTPOWCTBA: KaNMUISIPBI, MPUMEPHI HCIIOJIB30BAaHHUS KPUCTAJUIOB, JKUAKOCTHBIA TEPMOMETp, JATYHK TEMIIEPaTypHl,
TEpPMOC, CHCTeMa OTOIUIEHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, ABUraTellb BHYTPEHHET0 CrOpPaHus

3 DJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 DnekTpusanus Tel. [[Ba Buia 31eKTPUIECKUX 3apsiioB

3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI YJICKTPHUECKOTO 3apsiia

3.4 DnexTpudeckoe moiie. HanmpsHkeHHOCTD AIIEKTPUYECKOTro TOJst. [IpUHIUIT CyNepro3nuIy AIeKTPHUECKUX ToJel (Ha KadyeCTBEHHOM
YPOBHE)

3.5 Hocutenu snexTpudeckux 3apsaaoB. JledcTBHE 3IEKTPUUYECKOTr0 MO Ha dJIeKTpudeckue 3apsiibl. [IpoBOJHUKY U AUAIEKTPUKU

3.6 [TocTosiHHBIN AnekTpuyeckuil Tok. JlelicTBus anekTpuyeckoro Toka. Cuia toka. Hanpsxenue.

=4
t




3.7

:‘)HGKTpI/ILIGCKOC COIIPOTUBJICHUC. YI[CJ'IBHOC SJICKTPHUYECCKOEC COIIPOTHUBIICHUC!

R-P
3.8 3akoH OMa a71s1 y4acTKa 3JIeKTPUYECKOH 1eTu:
3.9 [TocnenoBareabHOE COCTUHEHHUE TPOBOTHUKOB:

Ii=1;U=U1+Uz; R=R1 + Ra.

[TapamiensHOE COeTMHEHNE TIPOBOJHUKOB PABHOTO COTIPOTHBIICHHUS:

_ Rl

Us=Ugl=li+ly R=—,

CMemnaHHbIe COSTUHEHUS TIPOBOTHUKOB
3.10 PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO TOKA.

A=U-1-t;P=U"-I
3.11 3akoH J[xoynsa-Jlenna:

Q=P -R-t
3.12 OmneiT DpcTena. MarHuTHOE TOJIe MPSIMOTO TPOBOIHUKA ¢ TOKOM. JIMHUM MarHUTHON HHITYKITUU
3.13 |MarauTtHoe€ moJie MOCTOSHHOI'0 MaruuTa. B3anMoaeicTBHE ITOCTOSIHHBIX MAarHUTOB
3.14 | leficTBHie MAarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM
3.15 Omnbrter @apazes. SIBnenue aneKTpoMaraiuTHON UHAYKIUH. [IpaBuno Jlenma




3.16

[TpakTrueckue pabOTHI

W3mepeHue 31eKTPUIEeCKOro COMPOTUBIICHUS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUUIECKOTO TOKA; paOOTHI JIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, BO3HHMKAIOLIETO B IMPOBOJHUKE (PE3UCTOPHI, JIAMIIOUKa), OT HANpsKEHUS Ha KOHIAX
MPOBOJIHUKA; 3aBHUCUMOCTH CONPOTHUBJICHHS OT JJIMHBI TPOBOJHUKA, IUIOIIAM €ro IOMEePEeYHOTr0 CEYECHHS M YACIBHOIO
COIPOTUBIICHUS.

[IpoBepka mpaBuiia A 3JIEKTPUUECKOTO HAIMPSDKEHUS TPH IOCJIEI0BATEIbHOM COCIMHEHUU NPOBOJHUKOB; IMpaBWja s CHIIbI
AIEKTPUYECKOTO TOKA MPH MapayljIeIbHOM COSAMHEHUN TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17 | Owusuueckue SBICHUS B NPHUPOJEC: AICKTPUUECKHE SIBICHHUS B aTMocdepe, SJIEKTPUYECTBO XKMBBIX OPraHU3MOB, MarHUTHOE II0JIE
3emun, ApeiQ MoocoB, poiab MAarHUTHOTO TIOJIS [T KU3HHU HA 3eMIIe, TTOJIIPHOE CUSTHUE

3.18 | TexHuueckue yCTpOMCTBA: AIEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUSTUUK FIEKTPUIECKON SHEPTHH, SJTEKTPOOCBETUTEIILHBIC
npuOOpkl, HarpeBaTeNIbHBIC JJIEKTPONPUOOPHI (IIPUMEPHI), AIIEKTPUYECKUE MPEIOXPAHUTEIH, 3JICKTPOMArHHUT, 3JEKTPOIABHUIATENb
MOCTOSTHHOTO TOKA, TeHEPATOp MOCTOSIHHOTO TOKA

3.19 |DnexrpomarHuTHbIe BosHBI. [lIKana 3IeKTpOMarHUTHBIX BOJIH

3.20  |Jlyuesas monens cBeta. [IpsmonnHeitHOE pacpocTpaHeHUE CBETa

3.21  |3akoH oTpaxeHus ceera. [Inockoe 3epkano

3.22  |Ilpenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETa

3.23 | Hucnepcus cera

3.24  |Jlunza. Xox nyueit B tuH3e. PoKycHOE paccTossHUE JUH3bI. ONTHYecKas CUila JTUH3bL:
D=1/F

3.25 |I'ma3 kak onrtuueckas cucrema. OnTudeckue mpuoopsI

3.26  |IIpakTuveckue pabOTHI

H3mepeHne onTUYecKOil CUIIbl coOUparoIiei JTHH3bL; (POKYCHOTO PACCTOSIHUS COOMpAroIell TUH3HI (TI0 CBOWCTBY PaBEHCTBA Pa3MEPOB
npeaMeTa U U300pakeHusi, Korja npeAMeT pacloyiokeH B IBOMHOM (okyce), moka3zaTessl PeIoMIICHUs CTEKIa.

HccnenoBanue cBONCTBa M300pakeHUs, MOTYYSHHOTO C MOMOIIBI0 COOMpAroIIel JTMH3BI, U3MEHEHHsI (DOKYCHOTO PAacCTOSTHUS JIBYX
CJI0’KEHHBIX JIMH3; 3aBUCUMOCTH yTJla MPEIOMJIEHUS] CBETOBOIO JIy4ya OT yrja MaJeHHs Ha TpaHule "BO31yX - CTEKJIO"




3.27

dusnueckue sBIeHUs B npupoe: 3aTMenus ComnHua u JIyHsl, 1BeTa Tel, ONTHYECKUe sBJIEHUs B aTMocdepe (1BeT Heba, pedpakiuus,
paznyra, MUpax)

3.28 |TexHuveckue yCTpOMCTBA: OYKH, IIEPUCKOT, (poTOAIIapar, ONTHYECKUE CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, OeTa-, ramma-usnydeHus. Peakiuu anbda- u 6eta-pacmana
4.2 OnsiThl Pesepdopna mo paccesnuto anbha-dactuil. [nanerapHas Moiesnb aToma
4.3 CoctaB aTroMHOTr0 sifipa. M3oTornbl
4.4 [lepuon nmonypacnaa aTOMHBIX sIIEp
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOrO U MacCCOBOTO UHCEN
4.6 dusnueckue SIBICHUS B MPUPOJIC: SCTECTBCHHBIN PaJIMOAKTUBHBIN (DOH, KOCMHUYECKHUE JTy4YH, PAJMOAKTHBHOE H3IYUYCHHE MTPHPOTHBIX
MUHEPAJIOB, IEHCTBUE PAIHOAKTHBHBIX H3ITyUCHUH HA OPraHU3M YeIIOBEKa
4.7 TexHUYECKHE YCTPONCTBA: CIEKTPOCKON, MHINBUAYATbHBIN JO3UMETp, kKamepa BuibcoHa, saepHast JHepreTuka




