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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJeHAa Ha
OCHOBE TIOJIOXKEHUI W TpeOOBaHW K pe3yiabTaraM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTelnbHOW mporpamMMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TpernojaBaHus y4eOHOTO
npeaMera «Pu3uKay.
Conmepxanue  mporpaMMmbl 1Mo (U3MKE  HampaBieHO  HAa  (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAlOMIMXCSl W OpraHu3alMi0 W3ydeHHs (U3MKA Ha
JEeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKEe YYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanmms3anuu  TpeboBanuit DPI'OC OOO K T1IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl.
[Iporpamma no ¢usmuke ycTaHaBiIMBaeT paclpeiesieHne y4eOHOTro maTepuana Mo rojaam
oOyuenust (1o Kiaccam), TpeajaracT MPUMEPHYIO TMOCIEAOBATEIBHOCTh HW3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTHKE pa3BUTHUS MPEIMETHOTO COJEpKaHUS M Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usnke pa3paboTaHa C IeNIbI0 OKa3aHHUsI METOAMYECKON MOMOIIM YUUTEII0
B CO3JJaHUH paboyeil MporpaMMsbl 10 y4eOHOMY MPEAMETY.
®u3zrka ABISETCS CUCTEMOOOPA3YIONINM JUIsl €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydaeMbIX XUMUEH,
OunoJsioTHel, acTpoOHOMUEH M (PU3MYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MpeaocTaBisieT HauboJsiee sicHble oOpas3lbl NMPUMEHEHHs HaydHOTO MeEToJa
MO3HAHUS, TO €CTh CIIoco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
Onna W3 rIaBHBIX 3a/1a4 (U3MUECKOTO 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS
COCTOMT B (POPMHUpPOBAHMH €CTECTBEHHOHAYYHOW TpPAaMOTHOCTHM U HHTepeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢u3uku Ha 0a30BOM YpOBHE IMpENIoyiaraeT OBJAJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTeCTBEHHOHAYUYHYIO TPAMOTHOCTb:
® Hay4yHO OOBSCHSTH SIBIICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHUS;
® UHTEPHPETUPOBATH JaHHBIE W KCIOJNH30BaTh HAy4YHBIE J0KA3aTEeNbCTBA JJIS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yueHuss ¢GuU3MKKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OMPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «®Dusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peamu3ylOIIUX OCHOBHBIE 00111€00pa3oBaTelIbHbIE MPOTPAMMBI,
yTBepkAEHHON pemieHneM Komernn MunncrepcrBa mpocsemenust Poccuiickoit ®@enepanuun
(mpotoxon ot 3 nexabpst 2019 r. Ne [TK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca U CTpeMIIeHHs OOy4alolmMXcs K HaydYHOMY HW3YYEHHUIO
IPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABIECHUM O HAydHOM MeETOA€ TMO3HaHUS U (OpPMHpPOBaAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4E€HUS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTATBHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3HMKH Ui Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHON
JEeATEIbHOCTH, CBSI3aHHOU C (PM3MKOH, MOATOTOBKA K JAJIbHEHIIEMY 00YUYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTibkeHHe STHX IeJie mporpamMmbl 1Mo (u3MKe Ha YpOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHEe 3HAHWKA O MAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHMYECKHUX,
TETUTOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e 1puoOpeTeHHe YMEHHH ONUCBHIBATbH U OOBACHATH (PU3MYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,

® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/Ja4 C HCIOJIh30BAHUEM
bU3NIECKUX MOJIENEeH, TBOPUECKUX U TIPAKTUKOOPUEHTHPOBAHHBIX 32144,

® Dpa3BUTHE YMEHUH HAOMIOAATh TPUPOJHBIC SIBICHUS W  BBITIOJHATH  OTIBITHI,
nabopaTopHble pabOTHl M AKCIIEPUMEHTAIBHBIE HWCCIEAOBAaHUS C HCIIOJIB30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;

e ocBOeHHE MPHUEMOB pabOTHl ¢ WH(pOpMAIMer (GHU3NIECKOTO COAEpIKAaHUsS, BKIIOYAS
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (H3UKH, aHAIN3 W KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;

® 3HAKOMCTBO cO cepamu MPoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOH,
U COBPEMEHHBIMU TEXHOJIOTUAMHU, OCHOBAHHBIMH HA JIOCTHXKEHUAX (PU3MUECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BBI ypOBEHHb) Ha YPOBHE OCHOBHOTO 00IIEero 0Opa3oBaHUs

oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gpusuke nepeueHs J1adopaToOpHbIX padOT U OMBITOB HOCUT
pEeKOMEHATENbHBIA XapaKTep, YYUTENb JeJlaeT BBIOOp MpoBeneHUsl J1adOpaTOPHBIX paboT u
OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJaromuXcsl, CIUCKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraeMbIX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (U3UKe.

B xone npenoaaBanus yue6Horo npeamera «dusnka» B 7-9 kiaccax Kiaccax peanu3yercs
moxyinb «lIkonbHbIN ypok» Paboueit mporpaMmbl BOCIIHUTAHUS.

Moayab «IIK0JIbHBIH YPOK»

Peanu3anus mKoJbHBIMU IIeJaroraMy BOCIUTATEILHOIO MOTECHIIMANA YpOKa IIpeamnojaract
claeayrouee:.

. YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOLIEHUM MEXIY YYUTEIEM U €ro
YYEHMKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPUATHIO YYaIIUMUCS TpeOOBaHUM U
pOoCckO yuuTeNs, MPUBJICYCHUIO UX BHUMAHUS K 00CY)X/1aeMOI Ha ypoke MH(pOopMaluy,
aKTUBHU3AIMH UX TO3HABATEIbHOM JeATENbHOCTH;

. o0y /1IeHUE IIIKOJIBHUKOB COOJIIOIaTh HA YPOKE OOIIETTPHUHSATHIE HOPMBI
MOBEJICHUsI, TIpaBHja OOMIEHUS CO CTapIIUMH (YYUTEISIMH) U CBEPCTHUKAMHU
(oOyuarouMucs), MPUHLUUIBI y4eOHOW JUCHUIUIMHBI U CAMOOPTaHU3AINH;



. [IPUBJIEUEHUE BHUMAHMUS IIKOJbHUKOB K ILIEHHOCTHOMY acHEKTy
M3y4aeMbIX Ha ypOKax SIBJICHUH, OpraHu3anys UX paboThl ¢ MOJy4aeMOW Ha ypoke
COLIMANBHO 3HAYMMOW HMH(pOpManuell — UHUNUHPOBAHHE ee  OOCYyXKJIeHHUs,
BBICKAa3bIBAHUS YYAIIUMHUCS CBOETO MHEHHS IO €€ MOBOJY, BBIPA0OTKU CBOETO K Hel
OTHOILIEHHUS;

. UCIIOJIb30BAHUE  BOCIUTATENbHBIX  BO3MOXKHOCTEH  cOAep KaHUs
y4eOHOro mpeaMera dYepe3 [OEMOHCTPAIMIO JETSIM HPUMEPOB OTBETCTBEHHOTO,
I'PaKJAHCKOTO MOBEAEHHS, IPOSIBICHUS YEJIOBEKOIIO0MS U 100POCEPIECUHOCTH, Yepes3
Mo00p COOTBETCTBYIOIIMX TEKCTOB ISl YTEHHS, 3a7ad JJIsl peIIeHus, MpOOIeMHBIX
CUTyalui 115 oOCYXAE€HUS B KJIacce;

. NPUMEHEHHE Ha YpOKE HWHTEPAaKTUBHBIX (OpPM pabOThl ydaluxcs:
MHTEJJIEKTYaJIbHBIX, JICJIOBBIX, CUTYallMOHHBIX urp, CTUMYJIUPYIOIIHX
[M03HABATEIbHYI0O MOTHBAIMIO IIKOJBHUKOB; JUCKYCCHUH, KOTOpBIE AAIOT YydallUMCS
BO3MOHOCTh HPHOOPECTH OIBIT BEAECHUS KOHCTPYKTHUBHOTO JAMAajora; TpyIIoBOi
paboTel WM paboThl B Mapax, KOTOpPbIE Yy4aT IIKOJbHUKOB KOMaHIHOW paboTe u
B3aUMO/ICHCTBUIO C IPYTUMH JI€TbMU;

. BKJIIOUEHHE B YPOK UIPOBBIX MPOIEAYyp, KOTOpPblE IOMOraroT
MoJJIep>KaTh MOTHBALIMIO JI€T€H K MOJIYYEHUIO 3HAHUM, HaJa)KMBAHUIO MO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILIEHHUH B KJIacCe, TOMOTAIOT YCTAaHOBICHUIO 100pOXKeIaTenbHON
aTMoc@epbl BO BpeMsl YpOKa;

. opranuzanusi  medcTBa, HACTaBHUYECTBA  MOTHUBHUPOBAHHBIX U
SPYAMPOBAHHBIX Y4YalllUXCSl HAJl UX HEYCHEBAIOIIUMHU OJHOKIACCHUKAMHU, JAIOLIEro
HIKOJIbHUKAM COLIMAIbHO 3HAYMMBIHN OMBIT COTPYJHUYECTBA U B3aUMHON MIOMOLUIH;

. WHULMUPOBAHWE M TOJAEpKKAa UCCIEIOBATENbCKON AeATeIbHOCTH
IIKOJIBHUKOB B paMKax pealu3allid WMH UWHAMBUAYAJIBHBIX U  TPYIIOBBIX
HCCIIEIOBATENIbCKUX MPOEKTOB, YTO JAacT IIKOJbHUKAM BO3MOXHOCTh IMPHOOpECTH
HAaBbIK CAMOCTOSITEJILHOTO PEUICHHUS] TEOPETUUYECKON MPOOIeMbI, HABBIK T€HEPUPOBAHUS
n odopmiieHUs COOCTBEHHBIX HIEH, HABBIK YBAXKUTEIHHOIO OTHOIIEHUS K UY)KUM
unesMm, odopmiieHHbIM B paboTax JAPYrUX HCCIEA0BaTeNe, HaBbIK IyOJIUYHOTO
BBICTYIUICHUS TIEpe]] ayAUTOpHUEHl, apryMEHTUPOBAHUA U OTCTaMBAaHMSI CBOEH TOYKH
3peHusl.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupone. SABnenus npupoasl. PU3ndeCKue SBICHUA: MEXaHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenMUMHBL M3Mepenue ¢usndeckux BenwuuH. Duszndeckue npUOOPHI.
[TorpemHocTe n3MepeHnid. MexayHapoiHas CHCTEMa €IMHHII.

Kak ¢u3uka u npyrue eCTeCTBEHHBIE HAyKH M3Y4aroT npuponay. EcTecTBeHHOHay4dHBIIH
METOJI TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKAa HAy4yHOTO BOMPOCA, BBIABMWKEHHUE THIIOTES,
SKCHEPUMEHT IO TMPOBEpKE THUMOTE3, OOBsACHEHHEe HabmonaeMoro spiaeHus. OnucaHue
(u3NYeCKUX SABJICHUN C IOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. Mexannueckue, TEIIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. O®wuznyeckue MpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHUH aHAIOTOBBIM M IH(DPOBBIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HEHbl JEIEeHUS MIKAIbl H3MEPUTEIBHOTO Mprbopa.
N3mepenue paccTossHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenne pasMepoB MaJbIX TEI.

aorwpnE

W3mepenue temmeparypbl MpH MOMOUIM JKUAKOCTHOTO TEpPMOMETpa U JaTydKa
TEMIEPATYpPHI.
6. IlpoBenenue wuccienoBaHUS MO MPOBEPKE T'UIOTE3bI: AATBHOCTH IOJIETA IIApUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM 0OJIbIlIEe BHICOTA MyCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. OMBITHL, 10Ka3bIBAIOLIUE
JMCKPETHOE CTPOCHHE BEIECTBA.

JIBukeHue yactul BemiectBa. CBSI3b CKOPOCTH JIBUXKEHHUS YacTHUIl C TEMIIEpaTypoil.
bpoynoBckoe nBwxkenue, muddys3us. BzauMopelicTBue dYacTWIl BelIECTBAa: MNPUTSHKEHHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHE Ta30B, JKHAKOCTEH U  TBEPHABIX
(kpucTamuinyeckux) Ten. B3auMocBs3p MeXaAy CBONCTBAMHU BEHIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX ATOMHOMOJIEKYJISAPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUI
BO/IBL

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JABIKEHUSI.

2. Habmopenue nudpoysuu.

3. HaGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAaHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduii).

2. OmbITHI 0 HAOTIOAEHUIO TEIIOBOTO PACHIUPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JBUKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMXKEHHH. Pacy€r myTu 1 BpeMeHU ABUKCHUSI.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUEe Tell KaK MPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa MHepTHOCTH Tena. IlnotHocTs BemiectBa. CBs3b
TUTOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumojeiicTBus Ten. Cuna ynpyroctu v 3akoH ['yka.
W3mepenue cuibl ¢ MOMOLIBIO JUHAMOMETpa. SIBIeHHE TAroTeHus W cuia Tsbkectu. Cuna
TSKECTH Ha JApyrux miuaHetax. Bec Tema. HeBecomocTh. CiriojkeHue cuil, HalpaBJIEHHBIX I10
onHO# npsimoil. PaBHozelcTByromast cuit. Cuna tpeHusi. TpeHue CKOJIbKEHUs U TPEHUE TMOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTy MPSMOJTMHEHHOTO IBHXKCHHMS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH Tell.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajiee).
2. OrmpeneneHnue cpemHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAaKJIOHHOM
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTU TBEPIOTO Tea.
4. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsHKeHUs (nedopMaliuu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHsI CKOJIBKEHHUSI OT Beca Tela U
XapakKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepeqaua naBiaeHust TBEPABIMU TeIaAMU, KUAKOCTIMU
n razamu. 3akoH llackans. ITHeBMaTHueckue mMamuHbl. 3aBUCHMOCTbH JABJICHUS KUIKOCTH OT
ryounsl.  [wapocratmdeckuii  mapagokc. CooOmiaromuecs cocyasl. [ 'mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naieHue. [IpuuuHBI CylIecTBOBAHUS BO3IYIIHOM
obonoukn 3emmu. OnbiT Toppuuermnu. M3mepenune aTtmocdepHOro naBieHHS. 3aBUCHUMOCTH
aTMOc(epHOro JaBJIEHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mist u3MepeHUs
aTMOC(epHOTOo JTaBICHHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BrITankuBaromias (apXxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.
Coobmarommumecs: CoCypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aelicTBUs aTMOC(EPHOTO TaBICHUSI.

ok wnE
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3aBUCUMOCTh BBITAJIKUBAIOMICH CHUJBI OT OO0BEMA MOTPYKEHHON 4YacTH Tela W
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITANKUBAIONIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJA U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpyKEHHON B KHUIKOCTh
4acTH Tena.

Onpenenenre BBITAIKUBAIOIIEH CUJIbI, ACWCTBYIOIIEM Ha Telo, HOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CWIBIL, JCHCTBYIOIIEM Ha TeEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBaHne apeomeTpa WIM KOHCTPYMPOBAHHME JIOJKM M ONpEAciieHue €&
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

M

exaHnJeckas pabora. MomHOCTS.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

phluara.

[IpumeHeHre mpaBuia paBHOBECHS phlyara K OJOKY. «30JI0TO€ MPaBUJIO» MEXaHHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas sHeprus. KuHeTmyeckas W mnoTeHUUalbHas »Heprus. [lpeBpaienue
OJHOTO BHJa MEXAHMYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS NPU PABHOMEPHOM JBIDKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Mamepenne KII/| HakIOHHOM IJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTHUU.
8 KUIIACC

Pa3zpen 6. TensioBblie IBJICHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHMs BemiecTBa. Macca
U pa3Mepbl aTroMOB U MOJeKyl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Monaenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX TEJT Ha OCHOBE MOJIOKEHHIMA
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. (CMauyumBaHME U KanWUIApHbBIE sBIEeHHS. TerioBoe
pacLIUpEHUE U CHKATHE.

Temnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABUKEHUS YaCTHILL.
Buytpennsis oHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEW OJHEpPruM: TeIulonepenaya u
coBepireHre paboThl. Buapl Temonepeaaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYeHHE.



KonnuectBo TemIoTel. YaenpHass TEIUIOEMKOCTb BEILECTBA. TemIooOMEH M TEIIOBOE
paBHOBecue. YpaBHEHHE TeIUIoBoro Oananca. [lnaBieHue W oTBepAeBaHUE KPHCTALTMYECKUX

BCIICCTB.

VYaenvHas Ttemora TutaBneHus. [lapooOpazoBanume u KoHjaeHcarus. Mcmapenwue.

Kunenne. YnenpHast Temiora mapooOpa3oBaHUs. 3aBHCHMOCTh TEMIEpaTypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.
Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHHUSL.

[puntmner paboter TermmoBbix apurateneit KIIJ[ TemmoBoro aBuratens. TeruioBbie
JIBUTATENIH U 3aLIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPALLEHHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HabmroneHnue O6poOyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TErIoBOro pacIupeHus! Tell.

5. VI3MeHeHue naBieHUS raza Mpu H3MEHEHUH 00bEMa M HarpEBAHWUN WITH OXJTAKICHHH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne pu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHuUe TEIIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HabmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpITbl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TPUTSYKEHUSI.

2. OmnbITHI [0 BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM UJTH caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlIeHUs BO3lyXa B OaJUIOHE IUTPUIIA.

5. OmnbITel, EMOHCTPUPYIOIIME 3aBUCHMOCTH [aBJICHHUS BO3AyXa OT ero obOnéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KHAKOCTH B
TEPMOMETPHUUECKOHN TpyOKe OT TEMIIEpPaTypHI.

7. HaOnromenue u3MeHEHHUs BHYTPEHHEHW 3HEPrUM Tella B pe3yibTaTe Telionepeaadu u
paboThl BHEITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MPH CMEUIMBAHUH XOJIOIHOM U TOpSYei BOIBI.

9. OmpeneneHue KOIUYECTBA TEILIOTHI, IOJYYEHHOTO BOJOW NpU TEIIOOOMEHE C
HarpeThlM METaNINYECKUM IHIUHAPOM.

10. Ompenenenuie ynenbHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

13. Omnpenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pa3pes 7. DuekTpryeckue 1 MATHUTHBIE SIBJICHHUS.

Onexrpuszanus Ten. J[Ba poja IEKTpUYECKHX 3apsioB. BizanMopelcTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBUSL 3apsKEHHBIX T€lT OT BEIMYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnekrpuyeckoe noJie. Hanpspk€HHOCTD anekTpuyueckoro mnoss. [IpuHuun cynepno3uinuu
IIEKTPUYECKUX I10JIEH (HAa KAaUECTBEHHOM YPOBHE).

Hocutenu snexktpuyeckux 3apaaoB. ODJIeMEHTapHbIM 3nekTpuueckuil 3apsan. CrpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUYECKOTO 3apsijia.

DNEeKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA OJIEKTPUUYECKOTO TOKa. VcTOuHUKH
MOCTOSTHHOTO TOKa. JIeWCTBUS 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKUJKOCTSIX U Ta3ax.

Onexrpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTUBIIEHHE BemecTBa. 3akoH Owma i  ydacTka Ielu.
[TocnenoBarenbHOE U MapAJICIbHOE COSTMHEHNE MIPOBOTHUKOB.

Pabota 1 MOILTHOCTD 3MEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
Y TOTpEeOUTENHN IIEKTpUUIECKOr dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJIM U €T0 3HAYeHHE NS *Ku3HU Ha 3emiie. OnbiT Dpcrena. MarHuTHoe mosie
3IEKTPUYECKOTO TOKa. [I[puMeHeHne aneKTpOMarHuTOB B TEXHHUKE. JIeCTBUE MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBHUTATEIh TIOCTOSHHOTO TOKa. lcrmosp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCTIOPTE.

OnbiTel  @apages. fBiaeHue  AIEKTpOMAarHUTHOW  WHAYKHWU. [lpaBwino  JleHua.
OnekrporeHeparop. CrocoObl TOMyYeHUS DISKTPUUECKOW DSHEPruu. IJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACMCTBUE SJIEKTPOCKOTIA.
DneKTpocTaTU4YeCKass NHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JlelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenune cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUH.
. B3aumoielficTBre OCTOSTHHBIX MarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUs TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHO€ 1noJie TOKa. DJIEeKTPOMAarHur.
. JleficTBHe€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.
. DIIEKTPOABUTATENh OCTOSIHHOTO TOKA.
. UccnepoBanue siBIeHUS 3J€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HAIPABJIECHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.

CoNaOrLNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI 10 HAOTIOACHUIO JICKTPU3AINH TE HHIYKIIUEH U IPU CONIPUKO CHOBEHHUHU.
HccnenoBanue neiCTBUS IIEKTPUIESCKOTO TOJIS HA TIPOBOJIHUKH U JUAJICKTPHKH.
COopka u mpoBepKa padOTHI IEKTPHUSCKOH IETH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILIETO Y€pe3 PEe3UCTOP, OT COMPOTHBIICHHS
pEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHHS
MIPOBOJIHUKA OT €r0 JUTMHBI, IJIOMIA N MTOTIEPEYHOTO CEYCHUS K MaTepHaa.
8. IlpoBepka mpaBwiia CIOKEHHS HANPSHKCHUH TPU TIOCIENOBATEIHHOM COCITUHEHUU
JIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Onpenenenre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsHKCHUS
Ha HEW.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBaHre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHre MarHWUTHOTO TOJS TOCTOSTHHBIX MarHWTOB TPpU WX OOBEIUHEHUU U
pa3aesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KATYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKAa U HaIllPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neiicTBHUsI MarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.
19. KoncrpyupoBanue 1 u3ydeHHe padOThI AJICKTPOIBUTATES.
20. Usmepenne KII]] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHS SJIEKTPOMATHUTHONM WHAYKUWU: HCCIIEIOBAHUE
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.
9 KJIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKeHHE. CpenHssi U MTHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosiMHelHoe ABrkeHue. CBoOoaHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
yIi10Bas CKOPOCTH. LIEeHTpOCTPEMUTENIBEHOE YCKOPEHHUE.

ITepsbiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpuHnun
CYIIEPIIO3ULIUU CHIL.

Cuna ympyroctu. 3akoH I'yka. Cuna TpeHMs: CWiIa TPEHMS CKOJIBKEHUS, CHJIa TPEHUS
[IOKOs1, JPYTHE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO MaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckass ckopocte. HeBecoMocTs
IIEpPETPY3KH.

PaBHOBecue MarepuanbHOU TOUKH. AGCOMOTHO TBEPOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. MMnynbc cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa ¥ MOIIHOCTh. PaboTa cuil TskecTH, ympyroctH, TpeHus. CBs3b

SHEPruu

u paGOTI)I. HOTGHHHaHLHaﬂ OHEpIrusa TCJIa, MOAHATOrO HaJ IMOBCPXHOCTHIO 3CMIIH.

IToreHnumanpHas 3Heprus C:karod npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI TeJla OTHOCUTEIBFHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHHE TIyTeHd M TPACKTOPHHA IBWKCHHSI OJHOTO W TOTO K€ Tela OTHOCHUTEIIHHO
PAa3HBIX TEJ OTCYETA.

3. H3MepeHHE CKOPOCTH M YCKOPECHHUS MPSMOJUHEHHOTO JBHKCHHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOmroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B ccTeMe oTcuéTa «Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JBH)KCHHU OTHOCHTEIILHO KaOMHETa (PH3UKH.

7. 3aBUCHMOCTBH YCKOPEHHsI TeJIa OT MacChl TeJla M ICHCTBYIONIECH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TE.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTUH NIPH B3aUMOJICHCTBUH TEll.

12. CoxpaneHne UMITYJIbCa MPU HEYIIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaneHnue MexaHU4eCKOW SHEPrUH MPH JBKEHUU Tella MO0l IeUCTBUEM IPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa U JAIbHEUIIEr0o PaBHOMEPHOTO JBM)KCHHUS
[IapyKa WU TeTIEKKH.

2. OmpepneneHue cpeaHEe CKOPOCTU CKOJBKEHHs Opycka WU JABM)KCHUS LIApUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM [BMIKEHHH I10 HAKIOHHON
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBIKEHUU Oe3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CTH MPU PABHOYCKOPEHHOM JIBIKEHUM O€3 HayalbHON
CKOPOCTH TIIyTH OTHOCSTCS KaK psA HEUETHBIX 4YHCENl, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJTUHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIBI TPEHUS CKOJBKEHUS OT CHJIBI HOPMAIBHOTO
TTABJICHHUS.

7. OmnpeneneHune KodQpPUIMEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue xECTKOCTU MPYKUHBI.



9.

Omnpenenenue paOOTHI CHIIBI TPEHUS TMPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHIIBI YIIPYTOCTH TMPU TOABEME TPy3a C HCIOJIH30BAaHHEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Pa3zgen 9. Mexannyeckune KoJ1e0aHUA M BOJHBI.

KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHWN: TEPHOJ, 4acToTa,
amImTyna. MareMaTHyeckMii W IPYKHHHBIM MasTHUKM. lIpeBpamienune sHeprum Ipu
K0JIeOaTETbHOM JIBIKCHHU.

3aryxaromue koyiebanus. BeiHyxaeHHbIe Konebanus. Pe3onanc. MexaHWYeCKHE BOJIHBI.

CpoiicTBa MexaHU4eCKHX BOJIH. [Ipo/iosibHBIE U MOIIEpeuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHU4YeCKHe BOJHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa M BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

Jemoncmpayuu.

1. HaGmronenue kosieGaHUM TEN MO AEUCTBUEM CHUJIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaOmopnenue xosebaHuii rpy3a Ha HUTH U HA TIPY)KUHE.

3. HabGnroneHne BEIHYXKICHHBIX KOJICOAHUI U pe30HaHca.

4. PacnpocTpaHeHne IpoJ0JIbHBIX U MONEPEUYHbIX BOJIH (HA MOJIEINN).

5. HabnroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HAaHC.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue 4acToThl U IEpUOAA KOJIEOAHUN MAaTEMATUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U NepHOJa KoJIeOaHHU M MPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IepHoja KojeOaHUIl MOJABEIIEHHOTO0 K HUTH Tpy3a OT
JUIMHBI HUTH.

4. HWccnegoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka He3aBUCMMOCTH MepuoJa KoJeOaHWW Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpHOJa KOJeOaHUW MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3mepeHue ycKOopeHUs: CBOOOIHOTO MaICHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE MOJie. DJIEKTPOMArHUTHBIE BOJHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX

BoJiH. [IIkana QJICKTPOMArduTHLIX BOJIH. Hcnomnb3oBanue QJICKTPOMArduTHLIX BOJIH IJIA COTOBOM

CBA3U.

DJieKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBOMiCTBa CBeTA.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHUJILHOTO Teﬂeq)OHa.

Pa3znen 11. CBeToBLIE IBJICHNUS.
JlyueBas monens cBera. Mcrounuku cBera. [IpsmosimHelHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cera. [Imockoe 3epkano. 3aKOH OTpa)KE€HHUsS CBETA.



[Mpenomiienne cBeTa. 3aKoH mpeiomiieHus cBera. [loiHOe BHYTpEeHHEE OTpaKEHHE CBETa.
Wcnoap3oBanue nojiHoro BHYTPCHHECTO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B smH3e. Onrtudueckass cucrema Qoroamnmnapara, MHKPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. bam3opykocTs U JaJIbHO30PKOCTb.
Pasnoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa. ClioskeHHE CIIEKTPaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o0pakeH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TEJIECKOIIA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA TP CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)XXE€HUSI CBETOBOTO JIy4ya OT yrijia MaJaeHHsl.
N3ydeHne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B IUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yrjia MPEJIOMIICHHS CBETOBOIO JIyya OT YIJla MajJeHus Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JIMH3BI.
OnBbITHI 10 Pa3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU MX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

OmneiTel Pe3epdopna u mmanerapHas mojaens atroma. Mozenb aroma bopa. Ucnyckanue u
norjoieHre ceera aromoM. KBanTel. JInHeuaTeie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpaimenus. I[lepuon
MOJIypacnaia aTOMHBIX sJIEp.

SAnepHble peakiu. 3aKOHbI COXPAaHEHHUsI 3apsiIOBOTO U MAacCOBOIO UMCEN. DHEPrus CBS3H
aTOMHBIX szep. CBs3b Macchl M SHepruu. Peakuuu cuHTe3a W neneHus saep. VcTouHUKM
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleiicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

S

CrieKTpspl U3JIydeHUs U TOTJIOIICHHUSI.

CrieKTpsl pa3au4HbIX a3o0B.

CrnexTp BoAopoa.

Habnronenue TpexoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHU.

Perucrpanus usirydeHus NpUpOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmro/eHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTy4eHUSI.

2. UccrnenoBanue TPEeKOB: M3MEPEHHE SHEPTHM YacTUIBI MO TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[loBTOpUTENBbHO-0000IaOIIMKA ~ MOJIY/Ib  IpEAHAa3HAuY€H s CHUCTEMaTU3aluud U
0000IIeHNsT TPEIMETHOTO COJICPYKAHMSI U OTIBITA JIESITEILHOCTH, MPHOOPETEHHOTO TPU U3yYCHHUU
BCCTO KypcCa (1)I/I3I/IKI/I, a TaKKEC MJIA MOATOTOBKHM K OCHOBHOMY IOCyAapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeaMeET.

[Ipy w3ydeHHMM JAHHOTO MOJIYJS PpEATU3YKOTCS M CUCTEMAaTHU3UPYIOTCS  BHJBI
NEeSTebHOCTH, Ha OCHOBE KOTOpPBIX OOecredyMBaeTcss JOCTHKEHHE TPEAMETHBIX U
METanpeIMETHBIX IJIaHUPYEMBIX PE3yJbTaTOB 00ydeHHs, (GOPMHUPYETCS €CTECTBEHHOHay4Has
IpaMOTHOCTB: OCBOCHHWEC HAYYHBIX MCTOJOB HCCICAOBAHUA SIBJICHUH npupoabl M TCXHHKH,
OBJIAICHUC YMCHUAMU OOBSICHATD (1)I/I3I/I‘~IGCKI/IG SABJICHHA, MPUMCHAA TOJYUCHHBIC 3HAHMA,
peuaTth 3aga4r, B TOM YUCJIC KAYECTBEHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNIMAIBHO IEATEIPHOCTHBIM XapaKTep TaHHOTO pasjiena pealin3yercs 3a CHET TOro,
qTo o6yqafonmecs[ BBITIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcCs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTbh U HAYYHO OOBICHSATD (1)H31/I‘—ICCKI/IC SIBJICHUA
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

UCIOJIb30BaTh HAy4YHbIE METOJbI UCCIEN0BAaHUS (PU3NUECKUX ABJICHHUM, B TOM YHCIE AT
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAaydyHbIE OCHOBBI HamOoJIee BAaXKHBIX JTOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HamnpuMmep, MPaKTHYECKOTO MCIOJIb30BAaHMs PA3IUYHBIX HCTOYHMKOB JHEPrUM Ha OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3uku HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs HAMpaBICHO Ha

JTOCTH)KCHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOIO 0O0IIero ooOpa3oBaHus Yy
oOyuaronierocs OyayT cOpMHUPOBAHBI CIICTYIONIUE JIMYHOCTHBIC PE3yIbTAThl B YACTH:

e 1) MaTPHOTHUYECKOT0 BOCIIUTAHUSA:

® - IIPOSIBIICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (DU3MUYECKOM
HayKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FTOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M 3THUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUHN (QUBHKY;

® - 0CO3HAHHE BaXKHOCTH MOPATbHO-ITUYECKUX MPUHIIUIIOB B JIEATEITLHOCTH YIEHOTO;

e 3)3CTeTHYecKOro BOCIHIMTAHMS:

® - BOCTPHUATHE ICTETUYCCKUX KAYECTB (PM3MYECKON HAyKH: €€ TapMOHUYHOTO TOCTPOCHHS,
CTPOTOCTH, TOYHOCTHU, TAKOHUIHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHHWE IEHHOCTH (PM3MYECKON HAayKHM KaK MOIIHOTO HHCTPYMEHTAa TMO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIISIONIEH KyIbTYPHI;

® - pa3BUTHUE HAYYHOH JII0O03HATEIBHOCTH, MHTEPECA K UCCIIEJOBATENLCKOM 1€ TEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1Ar0NOJy YU

® - OCO3HaHHME IICHHOCTH 0e30macHOro o0pa3za >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOrO IMOBEACHUS Ha TpPaHCIOpTe, Ha JOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSAX;

e - chopmupoBaHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOro
e MpaBa y APYyroro 4eaoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - aKTHBHOE y4YacTHeE B PELICHUH MPAKTHMUYECKUX 3ajau (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHM3aliy, TropoJa, Kpas) TEXHOJOTMYECKOW U  COIMAJbHOW HANpaBICHHOCTH,
TpeOyIOIKX B TOM YHCIie U (U3NIECKUX 3HAHUM;

® - UHTEpEeC K MPAKTHUECKOMY U3YUYEHHIO MPO(decCcHil, CBI3aHHBIX C (PU3UKOIA;

e 7) 3K0JIOTHYECKOT0 BOCIUTAHMS:

e - OpHEHTalus Ha NpUMEHeHHEe (U3MYECKUX 3HAHWM AN pelleHus 3a7ad B 00JacTu
OKpYXarolllel cpefibl, MIaHUPOBAHUS MOCTYIKOB M OLIEHKHM HMX BO3MOYKHBIX IMOCIEACTBUMN
JUISL OKpYKaroLIel cpebl;

® - 0CO3HaHHE TM00ATHHOTO XapaKTepa SKOJOTHYECKHX MPOoOJieM U MyTel UX pelieHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0BUSIM COUMATBHOM M PUPOAHOM Cpeabl:

e - MOTPeOHOCTH BO B3aUMOJCWUCTBUU TPU BBHIMOJHEHHH WCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBIIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JI€SITEIbHOCTD;

e - noTpe6HOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHI, B TOM YHUCIE (POPMYIHUPOBATH HUJEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSX;

® - 0co3HaHHE Ae(PUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIETEHTHOCTEN B 001acTH (DU3HKHY;



® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYECKUX 3HAHUIA;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH WU BBIABJIATH B3aMMOCBA3U IIPUPOLI, 06H_I€CTB3, U 3KOHOMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-I€CKI/IX 3HaHHfI;

® - OIICHKAa CBOMX JCUCTBUU C Y4ETOM BIMSHHS Ha OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbrate ocBOeHHs TporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIFOUAIONUE TIO3HABATEIIbHBIC YHUBEPCAIbHBIC Y4YeOHbIC JEHCTBUS, KOMMYHHUKATHBHBIC

YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBJIECHUN);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIMK, OCHOBAHUS JIJIsi 0000IeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBAEMBbIX (akTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISITh TTPHUYUHHO-CIICJICTBEHHBIC CBSI3W TPU U3YyYCHHH (PU3MUECKUX SIBICHUU W
MPOIIECCOB, JIENaTh BBIBOJBI C WCIOJIB30BAHUEM JIEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PHU3UYECKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Y4eOHOW (u3MUecKoW 3aaadu
(cpaBHEHHE HECKOJIbKAX BApUAHTOB pEIICHHs, BBHIOOp Hambosiee MOIXOMASIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTECPHEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HUHCTPYMCHT IIO3HAHU,

IpoOBOAWUTE IIO CaMOCTOATCIBHO  COCTAaBJICHHOMY ILIaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HEOO0JIBIIOE HCCIICIOBAaHUEC (bl/ISI/ILIeCKOFO SIBJICHUS,
OLOCHUBATL HAa NPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIKO B XOJC
HCCIICOAOBAHHNA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IPOBaTB O606H.[€HI/I$I U BBIBOJBI IO  pPE3yJibTaTaM
HpOBeI[éHHOFO Ha6J'IIO,Z[eHI/I$I, OIIbITa, HCCIICAOBAHMAA,

IIPOrHO3HUPOBATbL BO3MOXKHOC z[aﬂLHeﬁmee Pa3BHUTHEC (I)I/ISI/I‘IGCKI/IX MponecCoB, a TaAKKC
BbIIBUT'ATh ITPECATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

NPUMEHATh PA3IMUHbIe METObl, MHCTPYMEHTBHl W 3alpoChl MpPHU IMOUCKE M OTOOpE
nHGOpMAIMY WK TaHHBIX C YIETOM IMpeUI0KeHHONW yueOHOM (hu3nyeckoi 3a1auu;
aHaJIM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO Pa3IHMYHBIX
BUJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeAcTaBleHUs HH(GOPMALMU U
WUTIOCTPUPOBATh pelIaeMble 3aJayl HECJOXHBIMH CXEMaMHM, JuarpaMMaMH, HHOMN
rpaduKoil u UX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B Xoae oOcCyxaeHus y4eOHOro MaTepuasia, pe3yiabTaToB JIAOOPATOPHBIX pPabOT u
MIPOEKTOB 3a7aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYK/IaeMON TeMbI M BBICKAa3bIBATh HUJICH,
HAaIleJICHHBIE HA PEIICHUE 33/1a41 U MO JIepKaHue 01aroKenaTeIbHOCTH O0IIEHHS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JHajora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U UCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(3KCcrIepuMeHTa, UCCIeI0BaHus, IPOEKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIECTBA KOMAaHAHONW W WHIWBUAYaJbHOW pabOTHI
MIPY pELIeHNH KOHKPETHON (pr3HuecKoil mpoOiemsl;

MPUHAMATh [EIH COBMECTHOW JeSITeIBbHOCTH, OpPraHW30BBIBATH JCHCTBHUS IO €&
JOCTHKEHHIO: paclpeAessaTh poid, 00CyKaaTh MPOLECChl U Pe3ylbTaThl COBMECTHOMN
paboThl, 0000111aTH MHEHHSI HECKOJIBKUX JIIOJIEH

BBINIOJIHATE CBOIO 4acTh pabOThl, JOCTUTas KAueCTBEHHOIO pe3yibTaTra IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMaH/IBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOWMH MPOIYKT TO KPHUTEPHUSM,
CaMOCTOSITENIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHble yHUBEpCcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHTYALUSX, TPEOYIOMUX TS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTHUPOBATHCSI B PA3IMYHBIX IMOAXOJAX MPHHITHS pEIIeHUH (MHIUBHUIyaTbHOE,
MPUHATUE PEIICHUS B TPYIIIE, IPUHITAE PEUICHUH TPYIIIOi);

CaMOCTOSITEJIBHO COCTAaBJISATh QITOPUTM pelIeHus] (U3MYECKOW 3aJaud WM IUTaHa
WCCIICZIOBaHUSI C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHUI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh a/IEKBATHYIO OLIEHKY CUTYalluH U MpeasaraTh IjaH e€ U3MEHEHUS;

OOBSICHATh MNPUYUHBI JIOCTUXKEHUS (HEJOCTHXKEHUs) pe3yiabTaToOB JAEATEIbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JICATEILHOCTD (B TOM YHUCJIE B XOJ BBIITOJHEHHS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIINXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WIN JIUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABaTh CBOE MpaBO Ha OMMOKY NpU peuieHHH (GU3MYECKUX 3a7ady WU B
YTBEPXKACHUAX HA HAYYHBIE TEMbI M TaKOE 5K€ ITPaBO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeaMETHBIE pe3yIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

® UCMOJb30BAaTh TMOHATHS: (U3UYECKUE ¢ XUMHUYECKUE SBJIICHHUS, HaOIIOJCHNE,
SKCIEPUMEHT, MOJIeNb, TUNIOTE3a, CAMHMUIBI (PU3MUYECKHX BEJIWYHMH, aTOM, MOJIEKYa,
arperaTHbIe COCTOSIHHS BellecTBa (TBEPIOE, JKHAKOE, ra3000pa3HOE), MEXaHUYECKOe
NBUKEHHE  (paBHOMEPHOE, HEPaBHOMEpHOE,  MpPSIMOJUHEHHOE),  TpaeKTopusl,
paBHOJIEHCTBYIOIAsl cwia, Aedopmanus (ymnpyras, IUIACTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuuath sBJeHU (AUQdy3us, TEIIOBOE IBIKEHUE YaCTUIl BEIIECTBA, pAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUYKEHUE, MHEpLUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEN C 3aKpEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHue, IIaBaHUEe T, IPEBpaILleHUs
MEXaHMYECKOW SHEPTHH) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIINX J1TaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DPU3NYECKUX SBJICHUN B OKPYXXAIOIIEM MHUpE, B
TOM 4YHcle (QU3MYECKHe SBICHHS B MPHPOJE: NMPHUMEPHl ABIKEHHS C Pa3TUYHBIMUA
CKOPOCTSIMU B JKMBOM M HEXUBOW NPHUPOJAE, ACHCTBHE CWIBI TPEHHUS B NPHUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOTO MaBICHHWS Ha JKUBOM OpraHW3M, IUIaBaHUE PHIO,
pBIUaru B TeJjie YeJOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SIBICHMUI;

® OIUCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SIBICHUS, UCHIONB3Ys (PU3NUECKHe
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHJa TSDKECTH, BeC Tella, CHJIa TPEHUs, JaBJCHHE
(TBEpHOrO TENa, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAs CHUJIA, MEXaHW4YecKas pabora,
MOIIIHOCTh, IJIEYO CHJIBL, MOMEHT CHJIbI, KOX(PQHUIMEHT TIOJE3HOTO JeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas W MOTEHIMaJIbHAs PHEPIusi), IpU OMUCAHUH MPABUIHHO
TPAaKTOBAaTh (PU3NYECKHUII CMBICI HCIIOIb3yEeMbIX BETUYHH, UX 0003HAUCHUS U €IUHUILIBI
(bu3NyYecKUX BEJIWYUH, HAXOAUTh (OPMYINbI, CBA3BIBAIONINE JNaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKHd H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKHE SBJICHHUS M IPOLECCH, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECHS pblyara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHHKH,
3aKOH COXPAaHEHUS MEXaHWYECKOW »HHEepruM, NpH OTOM JaBaThb CJIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMaTHUECKOE BhIPAXKECHHE,

e O00BsICHATH (pU3MUECKHE SIBIICHUS, MPOIIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlMil MpPaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBISBIATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarb pacy€THbIE 3a7aud B |—2 JAEWCTBHS, MCIONB3ysd 3aKOHBI U (OPMYIIBI,
CBsI3pIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3aMMChIBaTh KPATKOE YCIOBHE, TMOJCTABIATH (DU3MUECKUE BEIUYUHBI B (HOPMYIBI U
MPOBOJUTH PACUEThl, HaXOIUTh CIPABOYHBIE JNAaHHBIC, HEOOXOIUMBIE UISI PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUIHOCTh TOTYYCHHON (DPU3NYECKON BETNYHHEI;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TMMOMOIIU (PUINIECKUX
METOJIOB, B OINMCAaHUM HWCCIECNOBAHUSA BBIJICIATH NPOBEPAEMOE IPEANOIOKECHUE
(runote3y), pa3auMvaTh W HMHTEPIPETUPOBATH IMOJYYEHHBIH pe3ynbTaT, HAXOJUTh
OIIMOKH B XOJI€ OTBITA, JIeJIaTh BHIBOBI IO €r0 Pe3yJIbTaTaM;

MIPOBOJIUTH OIBITHI IO HAOIIONCHUIO (PU3UYECKHUX SBICHUH WM (PU3NICCKHX CBOHCTB
Ten: (GopMyIHpoBaTh TMPOBEpPSEMBIC MPEANOIOKEHHs, COOMPATh YCTAHOBKY W3
MIPEII0KEHHOTO 000PYI0BAHHUS, 3aIMUCHIBATL X0 OTIBITA U JOPMYITHPOBATEH BHIBO/IBI,
BBITIOJIHATH TIPSIMBIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MAacChl Tella, 00bEéMa, CHIIBI U
TEMIIEPATYPhl C HCIOJIH30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aIHCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHU;
MIPOBOJIUTHh HUCCIIEOBAaHUE 3aBHCHUMOCTH OJHOU (DPM3MYECKON BEIMYMHBI OT JIPYTOM C
HCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHUN (3aBUCUMOCTH ITYTH PABHOMEPHO JIBUKYILIETOCS
TeJla OT BPEMEHH JIBMIKEHHUS TE€Ja, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tesla, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEN ¢ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOUIAJH
COIPUKOCHOBEHHUSI TEJI, CHJIbI YIPYTOCTH OT YJIMHEHUS MPYKUHBI, BHITATKABAOIIECH
CuiIbl OT O0OBEMA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH Tejla, OT TJIYOHMHBI, HA KOTOPYIO IMOTPYXKEHO TeJo,
YCIIOBUH TUIaBaHWS TeJ, YCJIOBHM paBHOBECHS pblyara W OJOKOB), y4acCTBOBAaTh B
IJITAHUPOBAaHUM y4EOHOTO WCCIIEOBAaHMS, COOMPATh YCTAHOBKY U  BBITIOJHSATH
M3MEPEeHUS, CIIeys MPEIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yIbTaThl MOJYy4EHHON
3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUAC NPEIOKEHHBIX TaOIUIl U TpaduKoB,
JIeNaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MIPOBOJUTh KOCBEHHBIE H3MEPEHUS (U3NYECKUX BEIMYUH (IJIOTHOCTH BEIIECTBA
KUJIKOCTH W TBEPAOrOo TeNa, CUila TPEHUsS CKOJIBKEHHWs, JIaBJIEHME BO3/yXa,
BBITAJKMBAIOLIAsl CWJIa, JIEWCTBYIOIAasg Ha IMOrPYKEHHOE B JKUJAKOCTh TEJIO,
KO3(h(GUIIMEHT MOJIE3HOTO JEHUCTBUSl MPOCTHIX MEXAHHU3MOB), CIEAys MPEAI0KEHHON
WHCTPYKUUU: MIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnroAaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpu pabotre ¢ 1abOpaTOpPHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCaHUA (B TOM YHKCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMJPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJB3Ysl 3HAHUA O CBOMCTBaX (DPU3MUECKUX SIBIECHUN W HEOOXOAUMBIE
(u3nuecKre 3aKOHbI ¥ 3aKOHOMEPHOCTH;

MPUBOJIUTE TpPUMEPHl (HAXOMUTh HMHPOPMAIMIO O TpHUMEpax) MNPAKTUYECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHWM B TOBCEAHEBHOW JKH3HU IJIs OOecreueHus
0€30MacHOCTH TpHU OOpalieHuH ¢ TpudopaMu W TEXHUUYECKUMH YCTPONCTBaMH,
COXpaHEHHUs 3J0POBbsi M COONIONEHUS HOPM OKOJOTHYECKOTO TIOBEJIEHUS B
OKpYKarollen cpene;

OCYILIECTBIISITh OTOOp HMCTOYHMKOB HH(pOpMaluu B VHTepHETe B COOTBETCTBUU C
3aJJaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIMXCS 3HAHUM U MyTEM CPAaBHEHUS



Pa3IMYHBIX HCTOUYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISETCS MPOTHBOPEUMBON
WA MOET OBITh HEJIOCTOBEPHOM;

WCIOJIb30BATh NPU BBHIIOJHEHUN YYEOHBIX 3aJaHUI HAYYHO-MOMYJSIPHYIO JINTEPATYPy
(U3NYECKOTO COAEpIKaHUs, CIPABOYHbIE MaTepHalibl, pecypchl cetu VIHTepHer,
BIIQJIETh NMPUEMaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE NMHUCHhMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMalu PU3NYECKOTO COAEPKAHUSA, B TOM YHUCIE IMyOJUYHO AeNaTh
KpaTKhe COOOIICHHUS O PE3yNIbTaTax MPOEKTOB MM YUEOHBIX UCCIICJIOBAHUH, TIPU STOM
rPaMOTHO HCIOJIb30BaTh W3YYEHHbI TOHATUHHBIN ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPE3EHTAIINEH;

IIPU BBIITOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAO0BAHUN paclpeAesTh 0013aHHOCTH B
IpyIIe B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMHU, CJIEANUTh 3a BBHIIIOJHEHUEM I1JIaHA
NENCTBUM, aJeKBAaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTh T'PYIIIBL,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aMMOJECHCTBHE, YUUTHIBAasE MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

HCIIOJIB30BAaTh MOHATHUA: MacCa U pasMEpbl MOJICKYJI, TCIIJIOBOC ABMKCHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHUS BEIIECTBA, KPUCTAUIMUECKHE W aMOpQHBIE Tena,
HACBIIICHHBIM 1 HEHACBIILIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSIA
SHEPrus, TEIIOBOUW JABUTATENb, AIEMEHTAPHBINA AJIEKTPUUYECKUMN 3apsl, FIEKTPUUIECKOE
1oJjie, TMPOBOJHUKU M AUSJIEKTPUKH, TOCTOSIHHBIA 3JEKTPUYECKUN TOK, MAarHUTHOE
ToJie;

pasnuyath sBJCHUS (TEIUIOBOE pacHIMpEHUE U CKaTue, TeIulonepenada, TErIoBOe
paBHOBECHE, CMauMBaHHE, KamWwUIIpHbIE SBJICHUS, UCHApeHue, KOHJCHCAlus,
IJIaBJICHHE, Kpuctaym3anuss  (OTBEpJEBaHUE), KUIIEHUEe,  TeIulonepenaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HUE), AJIEKTPU3alus Tel, B3auMOJICHCTBUE
3apsA0B, ACUCTBUS AIIEKTPUYECKOIO0 TOKAa, KOPOTKOE 3aMblKaHHE, B3aWMOJIEHUCTBUE
MarHuToB, JEMCTBHE MAarHUTHOTO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHIYKIHS) TO ONHCAHHUIO HUX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpPYXAIOIIEeM MUpE, B
TOM 4ucie (uU3NUecKue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATSHKEHUE U
KalWUIApHbIE SBJICHUS B NPUPOJE, KPUCTAUIBI B mpupoje, uziaydeHue CoJiHua,
3aMep3aHue BOJOEMOB, MOpcKue Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JNIEKTpUYECcKHe SBICHUS B arMmocdepe, dIIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOe moje 3emiH, Apedd MOoJIF0COB, poJib MAarHUTHOTO TOJNS s KU3HH Ha
3emIie, ONSPHOE CHUSHUE, TPH ITOM IMEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3UUECKUX SBICHHIA,

OTIMCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHe SBICHUS, UCTIONB3Ys (pu3ndeckue
BENTUYMHBI (TeMIEpaTypa, BHYTPEHHSSI SHEPrusi, KOJUYECTBO TEIUIOTHI, YAeIbHas
TEIJIOEMKOCTh  BEIIECTBA, YJAENIbHAas TEIJIOTa IUIABJICHUS, yJAeJIbHAas TEIUIOTa
napooOpazoBaHus, ylelbHasl TEIIOTa CrOpaHHs TOIUTNBA, KOA(M(HUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa, JIEKTPUUYECKUN
3apsj, CUJla TOKa, DJJIEKTPUYECKOE HaNpsDKEHHE, COMPOTUBJICHUE MPOBOHUKA,
yIIeJbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh IEKTPUUYECKOTO TOKA), TPHU



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOJb3YyEeMbIX BEJIHYHUH,
0003HaueHH ¥ eIUHUIBI (PU3NUECKUX BEIUYMH, HAXOIUTh (OPMYIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MUYECKYI0 BEJIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIMUHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3NYECKHE SBICHHUS M TPOLECCHI, HCIIOJB3YS
OCHOBHBIE TI0JIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEIIECTBA,
NPUHIMI CYNEPHO3ULMHN 10Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juia ydacTka nenu, 3akoH JDxoymns—J/leHna, 3akoH coxpaHeHus
SHEPTHH, TPU STOM JaBATh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCHIBATH €TO
MaTeMaTH4eCKOE BbIPAKEHUE;

OOBSACHATh (PU3MUECKHE TPOIIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MPaKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBJISITH
MIPUYMHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE M3 1—2 JIOrMYECKHUX LIaroB C
omnopoit Ha 1—-2 u3yuyeHHBIX CBOMCTBA (PU3UUECKUX SIBJICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

pemiath pacy€rHble 3agauyd B 2—-3 JAEWCTBUS, MCIONb3YSd 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX /ISl PEIICHUs 3aaud,
BBIOMPATH 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE JJIs €€ pellieHus], IPOBOJUTH PACUETHI U
CpaBHMBATh MOJy4YE€HHOE 3HAUeHHE (PU3HUECKOI BETUYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTb HpPOOJEMbI, KOTOPbIE MOXHO pPEUIMTh IMPU IMOMOIIM (PU3HMUECKUX
METONOB,  HCIOJb3ysd  ONHUCAaHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKCHAE, OLICHUBATH IPaBUIIBHOCTh IOPSAKA INPOBEIACHMS MCCIENOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OMBITHI 110 HAOMIOAEHUIO (PU3HYECKUX SBICHUN WM (PU3MUECKHX CBOWCTB
Tesl (KalWUISIPHBIE SBJICHUS, 3aBUCUMOCTb JaBJI€HHUSA BO3JyXa OT €ro oObéMma,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCa OCTBIBAHUS U HAIPEBAaHUs IIPU U3IYy4CHHUH OT L(BETa
U3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYpbl KUAKOCTH M IUIOWAAW €€ IIOBEPXHOCTH, OJIEKTPU3ALUA Tl U
B3aUMOJICICTBUE VIEKTPUUYECKUX 3aps]0B, B3aUMOJEHUCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIS
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepsieMble MPEANOIOKEeHHs, coOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBATH XOJA OIBITa U
(GbopMynupoBaTh BBIBOIbI;

BBIIIOJIHATD NPSMBIE U3MEPEHUSI TEMIIEPATYpbl, OTHOCUTEIbHONW BIAXKHOCTH BO3]yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUUKOB
¢u3nYecKux BEIMYUH, CPABHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOI BEIMUYMHBI OT JIPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOIHHUKA OT
€ro JUIMHBI, TUIOIAJN NONEPEYHOTO CEYEHMsI M YIEIBHOIO CONPOTHBIICHUS BEILECTBA
IIPOBOJTHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK, OT HANPSHKEHUS Ha IPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIEN0BATENBHOIO WU MMApAJUIE]BHOTO COEIUHEHUI IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBAaHUE, COOMpaTh YCTAHOBKY M BBINIOJHATH U3MEPEHHUs, CIerys



MPEI0KEHHOMY TUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJYICHHON 3aBUCUMOCTH B BHJIE
TaOIUI] ¥ TPaUKOB, JIEIATh BEIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHNS;

® [POBOJUTH KOCBCHHBIC H3MEPECHHsI (PU3MYECKUX BEIMUYUH (yAelbHAs TEIJIOEMKOCTH
BEIIECTBA, COMPOTHUBIICHUE MTPOBOJIHUKA, PabOTa M MOIIHOCTD AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh OKCICPUMEHTAIBHYIO YCTAHOBKY, CIICIYys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYUCIISATH 3HAYCHUE BEITUIHHEI;

e coOmomath TMpaBWia TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1abopaTOPHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHUHIIMIIEI JEHCTBUS W3YYCHHBIX NPHOOPOB W TEXHUYECCKHX
YCTPOWCTB C OIMOpPOW HAa WX OMUCAHMA (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIlepMETp, BOJBTMETpP, CUYETUMK DICKTPHUSCKOUN
JHEPTUH, JIIEKTPOOCBETUTEIIbHBIC TPHOOPHI, HArpeBaTEeIbHBIC AIICKTPOTPHOOPHI
(mpuMepsI), DIIEKTPUYECKHE TPEAOXPAHUTEH, SJICKTPOMArHUT, 3JICKTPOIBUTATEIH
MMOCTOSTHHOTO TOKAa), HWCIOJIB3Yysl 3HAHUS O CBOWCTBaX (DM3MUYECKUX SIBJICHUU U
Heo0XxoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIC TEXHUYECKHE YCTPOMCTBA W HM3MEPUTEIbHBIC MPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHUJIKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETp, JBUTaTeNlb BHYTPEHHETO CTOpPAHHS, JJIEKTPOCKOI, PEOCTaT), COCTAaBIATH
CXEMBI DJICKTPUYECKUX IENeH C MOCIeA0BaTEIbHBIM U MapauIeIbHBIM COCTHHEHUEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYCHHUS JIEMEHTOB YJICKTPUIECKUX IETICH;

® T[PHUBOJUTH MNpPUMEPHl (HAXOJAUTh HHPOPMAIMIO O MPUMEpPax) MPAKTHUIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH sl oOecreueHus
0€30MacHOCTH TPU OOpalleHUH C TNPUOOpaMU M TEXHHYECKUMHU YCTPOMCTBAMHU,
COXpAaHEHHUS 3J0pPOBbsI M COONIONEHUS HOPM SKOJOTMYECKOIO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCyHIeCTBJIATh NOMCK HH(popmanuu ¢uszndeckoro conepxkanus B IHrepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIJICNATE MHMOPMAIMIO, KOTOpas SBJISETCS MNPOTHUBOPEUMBOM WM MOXKET OBbITh
HEJIOCTOBEPHOM;

® ICIIOJIb30BATh MPU BBHINOJIHEHUU y4eOHBIX 33aJJaHUN HAYYHO-TIOMYJISIPHYIO JUTEpPaTypy
(bu3nyecKoro cojiep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpazoBaHusi UHGOpPMALUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHbIC MHCbMEHHBIE W KpaTKUe YCTHBIE cOOOIIeHus, 00001as
nH(OPMALIUIO U3 HECKOJIBKHX HCTOYHUKOB (PU3UYECKOTO COACpXkaHHSA, B TOM YHCIE
NyOMMYHO  MPEJICTaBIATh  PE3yAbTaThl  MPOEKTHOW WM  HCCIEI0BaTEeNbCKOU
NEeSITeNbHOCTH, TPU STOM TPAMOTHO HCIOJIB30BaTh M3yYCHHBIN MOHSATUIHBIN ammapar
Kypca (pU3MKH, COMTPOBOXKAATH BHICTYILICHUE TIPE3CHTAIINEH;

® T[pU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBaHMMA (PU3HMUECKUX MPOIIECCOB
pacnpenensts o0s3aHHOCTH B TPYIMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJla4aMH,
CIeTUTh 32 BBIMOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJIAJ B  JCSATEIBHOCTH TPYIIbI, BBICTpaUBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHUE, MPOSBIIS TOTOBHOCTh pa3periaTh KOHPIUKTHI.

K koHiy obyuenus B 9 kiiacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTC‘-IéTa, MaTepuajibHasA TOYKa, TPaCKTOpuUs,
OTHOCHTEJIFHOCTh MEXaHMYECKOTO JIBWKEHUS, nedopmanus (yrnpyras, IiacTHUecKas),
TPEeHUE, LEHTPOCTPEMUTEIILHOE YCKOpEHHE, HEBECOMOCTbh M TIEPerpy3Kd, LEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIAOrO TEa, PaBHOBECHE,
MEXaHMYeCKue KoieOaHWs ¥  BOJHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKAJIA 3JICKTPOMArHvuTHBIX BOJIH, CBCT, 6JII/I30py1(OCTI) nu
TATbHO30PKOCTh, CIIEKTPHI HCITyCKaHWS W TIOTJIONICHHS, anbda, Oera- W ramma-
H3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

paznuuaTh SBJICHUS (paBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE JBIDKCHNE, CBOOOIHOE MaIeHNE TeJl, pABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, B3aI/IMOZ[€I\/JICTBI/IC TECII, PCAKTUBHOC JABUXXCHUC,
KoJiebaTebHOE JBIDKEHUE (3aTyXalolle M BBIHYXKJICHHbIE KoJjeOaHWs), pe30HaHC,
BOJIHOBOE [BIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpa)XCHHUE U TPEIIOMIICHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3IOKECHUE
0eroro cBera B CHEKTP W CIOXXEHHE CIIEKTPAJbHBIX IIBETOB, IHMCIIEPCHS CBETa,
€CTCCTBCHHAA PAAHNOAKTUBHOCTb, BOSHUKHOBCHHUC JIMHENYATOTro CIICKTpa HSqueHHH)
10 OIMMCAaHWUIO HUX XapPaKTCPHBIX CBOMICTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpYyKarolleM Mupe (B
TOM 4YHUCJIE (1)H3PI‘—ICCKI/IC SABJICHUA B NPUPOAC: IMPUIMBBI U OTJIWBLI, ABHXXCHUC IIJIAHET
ConHeYHO cUCTEMBI, peaKTUBHOE JIBI)KEHHE )KUBBIX OPraHU3MOB, BOCTIPHSTHE 3BYKOB
KMBOTHBIMH, 3EMJICTPSICCHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHWS B MpUpOjAE, OWosormYeckoe JEeHCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO U PEHTTEHOBCKOTO M3IYYCHHH, €CTECTBEHHBIH PaJHOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, paAMOAKTUBHOE M3IyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOaKTHBHBIX W3TYYCHUH Ha OPraHNU3M YeJOBeKa), IIPH 3TOM IIEPEBOIUTH
NPaKTHYECKYIO 337a4y B y4eOHYIO, BBIJCISTH CYIIECTBCHHBIE CBOWCTBA (IPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3Y4CHHBIE CBOMCTBA TeN M (PM3MUECKHE SBIICHUS, UCTIONb3Ys (puzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTH Tela MPH HEPaBHOMEPHOM IBIKCHUHU,
YCKOpEHHE, MepeMelIeHne, MyTh, YII0Basi CKOPOCThb, CHJa TPEHHMS, CHJIa YIIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tesa, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTb, IIOTCHIMATIbHASL SHEPTHS TeJa, MOTHITOTO
HaJl TOBEPXHOCTHIO 36MJIH, IOTCHIMAIbHAS SHEPTUs C)KATON MPYKHUHBI, KHHETHYECKas
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MepuoJ M YacToTa KoJeOaHuH, ITHMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHUS
cpezbl), MPU ONUCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUH CMBICT HCHOIb3YEeMBIX
BEJIMYUH, OOO3HAYEHHS M €IUHUIBI (PU3MYECKHX BEIMYUH, HAXOJIUTh (HOPMYIbI,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYITMMH BEITUYWHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (U3NUECKUE SIBICHUS M MPOLECCHI, UCHOJb3Ys 3aKOH
COXpPAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUH CHJI,
MPUHLUI OTHOCUTENbHOCTH ["amuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHUsI UMITYJIbCa,
3aKOHBl OTP@KEHUS M IPEJIOMJICHHS CBETa, 3aKOHbl COXpPAaHEHMs 3apsI0BOTO U
MaccoBOTO YHCENl MpHU SJEPHBIX peakUusX, 0OpU OSTOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aITUCHIBATh €M0 MAaTEMAaTHYECKOE BBIPAKEHUE;



OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CHUTyallU  TNPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbIABIATH  NPUYUHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIATr0B C OMOPOH Ha 2—
3 U3yYEHHBIX CBOWCTBa (U3WYECKUX SBICHHUH, (U3NUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pelath pacu€THbIE 3a/1a4M (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCIOJIb3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIN
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ui PELICHHUS,
MPOBOJUTH pPAcy€Tbl W  OICHWBATh PEATMCTHYHOCTh IMOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIMTH TPH TMOMOIIN (PU3HUYECKHX
METO/IOB,  MCHOJb3ysd  ONUCAaHUE  MCCIEAOBaHUS,  BBLAEIATH  IPOBEPSIEMOE
MPEIOJI0KEeHNE, OIEHUBATh ITPABWIIBHOCTh TOpPSIKAa TPOBEACHUS MCCIEIOBAHHUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOACHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIOJICHNUIO (DPM3WYECKUX SBICHUN WM (PU3HMUYECKHX CBOWCTB
Ten (M3yueHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHHUs SHEPruH, 3aBUCUMOCTh
nepro/ia KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTY/bI MAJIBIX KOJI€OaHHM, MPSIMOJIMHEHHOE pacIipoCTpaHeHNE
CBETa, pa3JioKeHHE OeNoro CBeTa B CIEKTP, M3yuyeHUE CBOMCTB H300pa)keHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHsl IpeAMeTra B coOuparomieil JuH3e,
HaOIO/IEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB H3IY4YEHHSI): CaMOCTOSATEIbHO
coOMpaTh YCTaHOBKY M3 U30BITOYHOTO HabOpa 000pyI0BaHHUSI, OMTUCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, JOPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX HM3MEPEHUN, OMpenesss cpenHee
3HauUeHUE H3MepsieMOl BeIMYMHBI ((POKYyCHOE pacCTOsIHHME COOMparouieil JUH3BI),
000CHOBBIBATH BBIOOP crtoco0a n3MepeHus (M3MEPUTEILHOTO MPUO0Opa);

MIPOBOJUTH HCCJIENOBAHUE 3aBUCUMOCTEN (M3MYECKUX BEIMYMH C HCIOJIb30BAaHUEM
NPSMBIX H3MEPEHUN (3aBUCHUMOCTh IIYyTH OT BpPEMEHH IMPH PaBHOYCKOPEHHOM
JIBUKEHHH 0e3 HayalbHOM CKOpPOCTH, TMepuoja KoyiebaHHl MaTeMaTH4ecKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPa)XCHHs CBETa OT yrjia MaJeHUus U
yria IpeJoMIIEHUs OT yIJa MaJeHus): TUIaHUPOBaTh MCCIEAOBAHHUE, CAMOCTOATEIHHO
coOuparb YCTAaHOBKY, (UKCHPOBATh pPE3YylbTaThl MOJYYCHHOW 3aBUCUMOCTHU
(bu3MUeCKUX BETUYMH B BUAE TaOIHIl U rpaHKOB, JIENaTh BHIBOJBI MO pe3ybTaTaM
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
KECTKOCTh NPYXKHUHBI, KOIPPUIMEHT TpeHMs CKOJBKEHUS, MeXaHWdeckas pabora u
MOIIHOCTh, 4YacTOTa W TMepHoj KojeOaHWi MaTeMaTHYeCKOro U MpPYKUHHOTO
MasiTHUKOB, OITHYECKas cuja coOuparoumiel JMH3bI, paJUOAaKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINIOJHSTH
U3MEpEHHs, clelys NPeSIOKEHHOW MHCTPYKIHMH, BBIYUCIATh 3HAUCHHE BEIWYMHBI U
aHAJM3UPOBATh IOJyYEHHbIE pE3yabTaThl € YUYETOM 3aJaHHOM MOTPEUIHOCTH
U3MEPEHUN;

coOmogaTh MpaBUia TEXHUKH O€30MacHOCTH mpu pabore ¢ 1abOpaTOPHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUM M3YYEHHBIX (U3WYECKUX MOJIENICH: MaTepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUEYHBI MCTOYHUK CBETa, Jyd, TOHKas JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O S/Ipa;

XapaKTepu30BaTh MPHUHIUNBI JIEHCTBUA M3YyYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUIOMETP, AATYUKHU MOJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOII, (OTOAIapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMepa BuiabcoHa), HCIHOJIB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;
HCI0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLIECCOB IPH PELIeHHH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHYECKUE CXEMbI JUIsl TOCTPOEHUS M300paKEHUI B MIIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTh TNpUMEPHl (HAXOIUTh HMHPOpPMAIMIO O NpHUMEpax) MNPaKTUYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpU oOpalieHuH ¢ OpudopaMU U TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIIAITH TMOUCK HHpopManuu (Qusnueckoro coaepxanuss B HHTepHere,
CaMOCTOSITENIbHO (POPMYNHpPYsI MOUCKOBBIA 3alpoc, HAaXOOUTh IYTHU OIpeAeTeHUs
JIOCTOBEPHOCTH TIOJNydeHHOW WHQGOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUN W
JOTIOTHUTEIbHBIX HICTOYHHUKOB;

UCIOJb30BaTh IIPU BBIIOJHEHUN Y4eOHBIX 33aJaHUI HAay4HO-NOMYJSIPHYIO JINTEPATYPy
(GU3MYECKOro COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu VIHTepHer,
BIAQJIeTh NpPUEMaMU KOHCHEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHus HH(opManuu u3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIC MUCHbMEHHbIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMaIK
U3 HECKOJIbKMX MCTOYHUKOB (U3UYECKOro COAEp)KaHUs, MyOIMYHO IpPeICTaBIATh
pe3yJIbTaThl MPOEKTHOM WIIM MCCIEN0BATEIBCKON NEATENBHOCTH, IPU 3TOM T'PaMOTHO
UCIOJb30BaTh W3YyYEHHBIM MOHATUHHBINA ammapar M3y4yaeMmoro pasjena (QU3UKd U
COINIPOBOKJATh BBICTYIUICHHE IIpe3eHTalued ¢ yuy€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
11 DIBIKA - HAVKa oxe ) bubmmoreka [{OK
. W3HUKa - H npu
K PHpoA https://m.edsoo0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E 5 2 1
CTECTBEHHOHAYYHBIN METO/I TO3HAHMS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
Tpocitie BeflieoTnd https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
53 Ar 5 bubnuoreka [JOK
. €raTHbIC COCTOSHUS BEIIESCTBA
P B https://m.edsoo0.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nommorexa 10

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



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

bubmuoreka [JOK
2 41 4 1
3 HEPHITA, Macea, HIOTHOCTD https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBineHuss TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
bubmmoreka [IOK
4.2
Mlapnienme xuaKoCTH ° https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHO AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU M Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa H MOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>2 Hlpoctere Mexati3MbI > 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
5.3 M 4 1
CRAHIHBCHAN SHEpt https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
1.1 C i 7
TPOCHIE H cBocTBa Befllectsa https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znea 2. DiekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKECHHbIC Tella 7 1 bubmuorexa [JOK
' ¥ VX B3aHUMO/JIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 ITocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 h tI/tIpJSI:jI/(r)r:.eeI:jz(i.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasi MHIYKIHS 4 bubmmorexa LIOK
' P AL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Mexannuyeckue siBJIeHHSA
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTHCAHHS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AROHE CORPAREHEA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexanuveckue K0J1e0aHUSA U BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHIHCCIHE KOJCOHAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHAHHHASCKHE BOMHEL. IRy https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnnoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pasnen 4. CBeToBbI€ SIBJICHUA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK



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

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

bubmuoreka [JOK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4, P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE sIBJICHUS
bubmmoreka [{OK
1 " 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoeHie ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
AEPHELS PEAin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3znen 6. [loBToOpuTe1bH0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJieKTpoHHBbIE U POBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHn4deckue, TCILUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SBJIICHUS

dusnyeckue BeJTMYUHEBI U UX
M3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEeMIEPATyphl PU TOMOIIN
AKHUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIepaTyphl"

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayK{ U3y4aroT MPUPOTY.
EcrecTBeHHOHAYUYHBIN METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOJEIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
TUIOTE3bI: AaTBbHOCTD MONETA
HIapuKa, MymeHHOro
TOPU30HTAJIBHO, TEM OO0JIbLIE, YeM
6oJblIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAKOLIME TUCKPETHOE bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIIECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI MO
9 HaOJIIOACHHIO TEIJIOBOTO
pacIIUPEHHS Ta30BY
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHHSIX M UX bubmuorexa [JOK
11
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIEI
MexaHndeckoe ABMKCHHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC Bubnuorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBMDKCHUE
13 Ckopoctb. EauHUITBI CKOPOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacyer nmyTu u BpeMeHU JABUKEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
Hueprus. 3aKOH HHEPIUH.
15 BSaPII)h];[IOHeﬁCTBHe TeanIjaK MIpUYUHA bubmorexa [JOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKCHHS Tl
16 IInoTHOCTH BemiecTBa. Pacuet Macchl bu6mmoreka [JOK
1 00beMa Tella IO ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGoparopHas paboTa



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

«OrnpeneneHue MIOTHOCTH TBEPIOrO
TeJa

Pemenue 3agag mo reme "ImoTHOCTE

bubmmoreka [{OK

18 BeriecTna https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3anmoaeicTBus Ten. Cuna
ynpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue
3aBUCHMOCTH PACTSKCHHS
20
(medopmarnyivi) Ipy>KMHBI OT
MPUJIOKEHHON CUIIBD»
21 SIBnenune TaroreHusa. Cuia TSHKECTH
CBs13b MEXOY CHIION TSKECTU B
22 Maccoi Tenl:,Bec tena. Pemmenne bubamorexa LOK
https://m.edsoo.ru/ff0a1778
3aga4 o teme "Cuia tsokecta"”
Cuna TsKecTH Ha WX IIJIaHeTaXx.
23 dusnueckne Xapalffggncmm Bubnuorexa LIOK
https://m.edsoo.ru/ff0a1502
IJIAHET
bu6mmoreka [JOK
24 N3mepenue cun. lunamometp https.//m.edsoo.ru/ff0alsce
bu6mmoreka [JOK
25 Bec Tema. Hepecomocts https://m.edsoo.ru/ff0al778
Cl10)KeHHEe IBYX CHJI, HAIPAaBICHHBIX
26 10 OJTHOM niﬂ?\i)ﬁ. ’ bubmmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIAS CHIT
97 Pemenne 3aga4 mo Teme
"PaBHogeiicTByrOmas cuin"
28 TpeHne CkoJIbKEHUS U TPEHUE bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

nokosi. TpeHue B IpUpoae U TEXHUKE

https://m.edsoo.ru/ff0alb9c

JlaboparopHas pabota «/3yueHune
3aBUCHMOCTHU CUJIbI TPCHUA

29 CKOJIBKEHHUS OT CUJIbI TaBJIICHUS U bubamorexa HOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOIINXCS
IMOBEPXHOCTEMN
30 Pemenue 3agau Ha onpeneneHue
PaBHOJACHUCTBYIOIICH CHITBI
Pemenue 3amau o remam: «Bec
31 Tena», «['paduyeckoe n3oOpaxkeHue bubnuorexa [JOK
cr», «Cumbly, https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHAID»
KonTposnbnas paborta no Temam:
«MexaHn4ecKoe ABIIKCHHCY,
32 «Macca, INIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cunbi»
33 Jasnenue. CriocoObl yMEHBIIICHUS U bu6mmoreka [JOK
YBEJIHUYCHUS JTaBICHUS https://m.edso0.ru/ff0a20a6
aBJICHHUE T'a3a. 3aBUCUMOCTD
34 faBJ'IeHI/ISI rasa ot ooréma bubmmorexa [JOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPHI
Ilepenaya maBieHUs TBEPABIMU
35 TCJ'IIZINI[[I/I )KE,HKOCT)IMI/I u EiaMI/L bubmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackans
JlaBlieHue B )KI:II[KOCTI/I U rase, BuGmiorexa 1IOK
36 BBI3BAHHOC JACHCTBHEM CHIIBI

TSAXKCCTH

https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3agau no teme «/laBnenue

bubmuoreka [JOK

37 B JKUAKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubmmoreka [{OK
38 Coobmazompuecs cocy https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIM HacoOC
Atmocdepa 3emiu. [Tpuunnsl
CYILECTBOBAHUS BO3 HOM
41 osﬁgl(l)lnoqxn 3emMin. 3;y;;PIMOCTB Bubnuorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JTABJICHHS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
42 Bec Bo3myxa. AtmocdepHoe bubmuorexa [JOK
JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubmuorexa [JOK
nasnerust. OneiT Topprueiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBIIEHUS OT BLICOTIE)HI;L[ YpPOBHEM bubmmorexa [JOK
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
45
JaBJICHHE HA Pa3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amay mo reme "
AtMocdepHoe naBieHue"
eHCTBHE JKUKOCTH U Ta3a Ha
47 forpyxceHHoeﬂB HUX TEJNO. bubnmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuina
48 JIaGoparopHas paboTa bubnuorexa [IOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

«OrnpeneneHue BbITaIKUBAIOLIEH
CHUJIbI, ICVCTBYIOLLEH Ha TETIO,
MOTPYKEHHOE B KUIAKOCTb)»

https://m.edsoo.ru/ff0a33fc

49

JlabopatopHast paboTa 1Mo Teme
«MccenoBanne 3aBUCHMOCTH Beca
Tela B BOJE OT 00bEMa
MOTPYKEHHOM B KUJIKOCTh YaCTH
TEJa

bubmmoreka [{OK
https://m.edso0.ru/ff0a3514

50

IlnaBanue Ten

bubmmoreka [{OK
https://m.edso0.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYUPOBAHUE JIOAKU U
OTpeieNIeHuE €€
rpy30n0AbEMHOCTH"

52

Pemrenue 3agay mo remMam:
«IInaBanue cynos.
BosznyxomnaBanue», «JlaBinenue
TBEPJIbIX TEJN, )KUJIKOCTEH U Ta30B»

bu6mmoreka [IOK
https://m.edso0.ru/ff0a3654

53

KounTponbnas pabora no teme
«/laBnenue TBepAbIX TEN,
XKUAKOCTeN U razoB»/Beepoccuiickas
MpoBepoyHasi padoTa mpu
MIPOBEJICHUH C UCIIOJIb30BAHUEM
KOMIIbIOTEpa

54

Mexannyeckas paboTta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTs. EquHuIBI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPU
noabéMe 1o JecTHuue"

57

[IpocTeie Mexanu3mel. Peryar.
PaBHOBeCHe cuil Ha peryare

58

Poruaru B TexHuke, ObITY U IPUPO/IE.

JlabopaTtopHnast pabota
«MccnenoBanue yciIoBHM
pPaBHOBECHS pbIYara

0.5

bubmmoreka [{OK
https://m.edso0.ru/ff0a478e

59

Pemmenne 3a1au o reme «Y cI0BUA
pPaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edso0.ru/ff0a48a6

60

Koaddumnuent monesnoro aecTeus
MexaHusma. Jlaboparopuas pabota
«3mepenue KIIJ] HakinoHHOM
IIJIOCKOCTH

0.5

61

Pemenne 3agau o teme "Pabora,
mortHocTh, KIT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexannyeckasi JHEPTUs.
Kunernueckas 1 moteHIManbHas
SHEprus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIBbHOE ONPECIICHHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIUAJIBLHON SHEPTUU IPU
CKaTBIBAHMHM TeJIa N0 HAKJIOHHOU
jI0cKoCTH"



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

65

KontponsHas pabota o Teme
«PaboTa 1 MOITHOCTB.
Oueprusi»/Beepoccuiickas
MpOBEpOYHasi paboTa MpH
MIPOBEJICHUU Ha OyMa)KHOM HOCUTEIIE

66

PesepBubIit ypok. PaboTta ¢ Tekcramu
no teMe "MexaHnyeckoe aBmKeHue"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4dee6

67

PesepBubiit ypok. PaboTta ¢ Tekcramu
o teme "JlaBneHue TBEPBIX TE,
XKUAKOCTEN U ra3oB”

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4ffe

68

PeseprubIit ypok. PaboTta ¢ Tekcramu
o Teme "PaboTta. MomHOCTS.
Oneprus"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

12



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

8 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jara
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5256
Y WX OTIBITHBIC TTOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHue CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH
5 Kpucrannmaeckue u amopdubie Tena 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaWJUISIPHOCTb. 1 bubnuoreka [JOK
IToBEepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHHs BHYTPEHHEH SHEepruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmoreka [{OK

1 BEIIIECTB U MAaTEPHAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KommaecTBo TemnoTel. Y nenpHas bubmmoreka [{OK
TEIMI0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TETUIOBOTO OaaHca.

13 TSHJ‘IOO6M€H 1 TEIJIOBOE Bubmuotexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHUE
JlabopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEIJI000MEHA MPH CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOopstdeit BOAbI"

PacueT xomnuecTBa TEIIOTEHL,

15 HEOO0XOMMOTO JJII HarpeBaHus Teja
Y BBIJICIISIEMOTO UM TIPH
OXJIAXKICHUH
JlabopaTopnas pabora

16 "Oane)L[eJIIe)HI/Ie Iy)fneanoﬁ bubmorexa [JOK

\ https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIIECTBA

17 DHeprus ToriMBa. Y ieabHas bu6mmoreka [JOK
TEIIOTA CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpICBaHUE

18 KPUCTAJUIMYECKUX IT)SJ'I. V nenpHasg bubmorexa HOK

https://m.edsoo.ru/ff0a71d2
TEIJI0TAa IJIABJICHUS
19 JIaGoparopHas paboTa bubnuorexa [IOK

"Onpenenenue yaenbHOM TEIIOThI

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

IaBjaeHud Jpaa"

20

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temnora
mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI KHIICHHS
OT aTMOC(EPHOTO JIaBJICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCUTEILHOU BIAXKHOCTH
Bo3qyXxa"

bubmmoreka [{OK
https://m.edso0.ru/ff0a7628

23

Pemenue 3aga4 Ha onpeneneHue
BJIAKHOCTH BO3/IyXa

24

[TpuHIIMTIBL PaOOTHI TETIOBBIX
neurateneif. [Taposas TypOuHa.
JIBUraTens BHyTPEHHETO CTOPaHuUs

25

KIIJI TenmoBoro ABUIaTes.
TemnoBble ABUTATENHN U 3all[UTa
OKPY)KAIOIICH Cpeb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEILIOBBIX MPOIIECcCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TensoBrie SIBJICHUS.
N3meneHue arperaTHbIX COCTOSTHUI
BelecTna"

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

28

KonTponsHas paboTa no Teme
"TermnoBble sIBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Dnekrpuzanus Ten. [IBa pona

29 ANEKTPUIECKHUX 3aPsI0B
VYpok-uccienoBanue "OnexkTpusanus

30 TEJI MHAYKIUEH U TIpH
CONIPUKOCHOBEHUU"

31 B3anmoelictBre 3apsKeHHBIX TEIL. bubnuorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TTOJIE.

32 HanpsikeHHOCTD 3JIeKTpUYECKOTro bubnnorexa [JOK
noJist. [TpuHIMN cynepro3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX TOJIEH
Hocutenu anekTprdeckux 3apsioB.

33 OnemenTapHbIi 3apsa. CTpoeHne
aToma

34 [IpoBOIHUKH U TUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHCHHS SJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHUE bu6mmoreka [IOK
CBOMCTB JICKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBUS €0

36 CymeCI;BOBaHI/I}I. I/IC”’Fg‘lHI/IKI/I bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKa

37 JIefcTBUS STIEKTPUIECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue

38 3IEKTPUYECKOTO TMOJISl HA
MIPOBOJIHUKY U AUDJIEKTPUKH"

39 DIEeKTPpUYECKUM TOK B METaJIax, bubnunoreka [JOK

KHUAKOCTAX U ra3ax

https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

DneKTpuyecKas 1ernb U e€

40
COCTaBHBIC YaCTH
Cuia Toka. JlabopaTopHas padora

41 "N3mepenue u peI;meIE)OBaEHe CHJIBI 0.5 Brbmiorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HANpPSKEHHE.

42 Bonstmerp. JTaboparopHas pabota 05 bubmmoreka [{OK
"3MepeHne u peryimpoBaHue https://m.edsoo.ru/ff0a9el4
HanpspKeHus "

43 ConpoTHuBIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY ienbHOE CONMPOTHUBIICHHE BEIIECTBA https://m.edsoo0.ru/ff0aa738
JlaGopaTtopHnast pabota
"3aBUCHMOCTB IIICKTPHUICCKOTO

44 COTIPOTHUBIICHUS nposoz[HHKa OT €ro 1 Bubnuorexa LIOK

https://m.edsoo.ru/ff0aa738
JUTHHBI, TIJIOIIAIU TIOTIEPEYHOTO
ceyeHus U Marepuaia"
3aBHCUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma it bubmorexa [IOK
https://m.edsoo.ru/ff0aad4a
ydacTka Ienu
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUITBI
46 TOKa I/I;[ymero 4yepe3 pe3ucTop, OT 1 bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U apaJIEIbHOE
COEIMHEHUS MPOBOIHUKOB

48 JlaGopatopHas pabota "IIpoBepka 1 bubnuorexa [IOK

IIpaBHJIa CJIOKCHHUA HaprDKCHI/Iﬁ

https://m.edsoo.ru/ff0aaab8



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

MIPU MOCTIEIOBATEIHHOM COCTMHEHUN
JBYX PE3UCTOPOB"

JlaboparopHnas padota "IIpoBepka
ImpaBuJia JJ1A CUJIbI TOKA IpHU

bubmmoreka [{OK

49 napajuieJIbHOM COCANHCHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3aga4u Ha npuMeHEHUE
50 3aKOHA OM&H)IJUI paSJI'I)I/I‘IHOFO bubmmorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
PaboTa u momHOCTH
51 3J'IeKTpI/I‘—IeCKI(I)IFO TOKa. 3aKOH Bubnuorexa LIOK
https://m.edsoo.ru/ff0ab124
Hxoyna-Jlenna
JlaboparopHas paboTa
52 "OnpgnenIe)Hne 113)2160%1 YA MOIITHOCTH bubmorexa [IOK
. https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DJIEKTPUYECKHE 1ENU U
53 MOTPEOUTEINN DIIEKTPHIECKOM bubmuorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
54 3apsKEeHHbIE TeJII)a U UX o bubmmorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTossHHBIN
3JIEKTPUYECKUN TOK"
KonTposbHas pabora no Teme
"DneKTpruuecKue 3apsampl. BuGmorexa LIOK
55 3apsKEHHBIE TEJIa U UX

B3auMozeicTBUA. [1oCcTOSHHBIN
anekTpuyeckuii Tok'"/Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

MpoOBEpoYHasi paboTa Mpu
IMPOBCACHUH C UCITIOJIb30BAHHUEM
KOMIIBIOTEpA

56

ITocTossHHBIE MarHuTHI, UX
B3aUMO/IEHCTBUE

57

VYpok-uccnenosanue "M3yuenue
OJIEN TTOCTOSHHBIX MArHUTOB"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

58

MarnutHoe 1oj1e. MarauTHoeE oJe
3eMJIH U €ro 3HaYeHHue IS )KA3HU Ha
3emite

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena. MarautHoe nosue
AIEKTPUYECKOTO TOKa MaruutHoe
I10JI€ KaTYIIKHU C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHne 3eKTPOMarHiuToB B
texHuke. JlabopaTtopHas padora
"U3ydyeHue nelcTBUS MarHUTHOTO
0JI Ha MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTPOABUTATENh TOCTOSHHOTO
Toka. Mcnonp3oBanue
ANEKTPOJBUTATENCIT B TEXHUUYECKHIX
yCTPOMCTBAxX M Ha TPAHCIIOPTE.
JlaGopaTtopHas pabota
"KoHcTpynpoBaHue u u3yueHue
paboTHI AMEKTpoABUTaATES"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3aKoH
3IEKTPOMArHUTHOW MHIYKIUH.
IIpasuio Jlenuna

63

OnextporeHeparop. CriocoObt



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MOJTy4EHUS TEKTPHUSCKON SHEPTUH.
DIEeKTPOCTAHIIUU Ha
BO306HOBJI$[CMI)IX HUCTOYHHUKAX
SHEPrUUu

64

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DNEeKTPUUYECKUE U
MAarHUTHBIC SBIICHUS"

65

KonTposnbHas pabora no teme
"DJIeKTpUUECKHE U MAarHUTHBIC
sBieHus"/Beepoccuiickas
IpoBepoyHasi paboTa mpu
MIPOBEJIEHUU Ha OyMaKHOM
HOCHTeIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ach14

66

PesepBubIit ypok. PaboTta ¢ Tekcramu
no teMe "TemnaoBbie IBiIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teme "[locTosiHHBII
AJIEKTPUUECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBubIit ypok. PaboTta ¢ Tekcramu
1o teme "MarHuTHeble siBJICHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

145
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https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOoHHbIe HH(ppoBbIe

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

1 MexaHnueckoe JBHKEHHUE. 1
MarepuaiibHast TOUKa
Cucrema orcueta. OTHOCUTEILHOCTh bubnuorexa [JOK

2 1
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITpsAMONIMHEHOE bubnuoreka [IOK

3 1
IBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIUHENHOE

4 nBkeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBIKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopocT
JlaGopaTtopHnas pabota

7 "OnpenesieHue YCKOPEHUS Teaa IpU 1 1 bubnuorexka [JOK
PaBHOYCKOPEHHOM JIBUYKEHHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IJIOCKOCTH"

8 CBobOoauoe nmagenue tei. OnbITh 1
lanunes
PaBHOMEpHOE IBUMXKEHUE TTO

9 P ;_1[ 1 bubnmuoreka [JOK
okpyxHocTu. [lepron u yacrora

Py p . a https://m.edsoo.ru/ff0ael76

oOpamenus. JIuneitHas u yrimoBas



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTH

10 LleHTpOoCcTpeEMUTENBHOE YCKOPEHHE
11 [lepsrlii 3axoH HetoToHa. Bextop bubnuorexa [JOK
CHUITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHozelicTBYOMIAsK chiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3umnus Cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3aga4 Ha mpuMeHeHNe bubnnorexa [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
15 Cnra ynpyroctit. 3axort ['yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cuia
YOPYTOCTH
JlaboparopHas paboTa
17 <<Oane):z[enI;HHe I})KCCTKOCTI/I bubmorexa OK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
18 Cua Tpesus bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemrenue 3agay mo teme «Cuiia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "Onpiz[enzHHe ioa(b(bHuHeHTa Bubmiorexa LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHHUS
Pemenue 3agau no reme "3akoHbI
21 HeroroHna. CIII/ma ynpyroctu. Cuna bubamotexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
22 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO bubnuoreka [IOK



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://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
IMagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koudepenuus "/[Bmwkenue ten

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). I'anakruxu"
Pemenue 3agau mo reme "Cuna Butnorexa LK
24 :ﬁ:;?g:ﬂif AKOH BEEMHPHOTO https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMHuecKasi CKOPOCTb. bubnuorexa [JOK
HeBecomocTh 1 mieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHanbHONW TOUKU.
) AOCOIIIOTHO TBEPJIOE TEIO. BuGmorexa LIOK
PaBHOBecue TBEpAOTO TeENA C .
SAKPCILIEHHOIT OCHIO BPALICHIIA https://m.edsoo.ru/ff0afe36
MowmeHnT cunsl. LlenTp Tsxectu
PaBHOBecHe MaTepuaabHOM TOUKH.
AOCOIIIOTHO TBEPIOE TEIO.
27 PaBHOBecue TBEPIOTO TEMa C
3aKpEeIIEHHOW 0ChIO BpalCHUSL
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemrenue 3agaq mo reme "MoMeHT bu6mmoreka [JOK
cuibl. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBHOM paboTe BuGmmorexa [OK
"
29 gz;;x;el\;:ﬁ::ﬁoe S https://m.edsoo.ru/ffob0408
KonTponpHas paboTa no Teme
30 "MeXI;HI/I“IeCK(l)De JIBHKEHHE. bubmorexa HOK

Bsaumonetictue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
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

Nmnynsc Tena. IMITynbsC CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCA.

bubmuoreka [JOK

31 Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE
32 Pemenne 3agau mo teme "3akoH bubmmoreka [{OK
COXpaHEHHS UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenuus "PeakTuBHOE
JBUKEHHE B MPUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIIHOCTh https://m.eds0o.ru/f0b0as4
35 PabGoTta cunbl TSDKECTH, CHITBI bu6moreka [IOK
YIPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota
36 «OrnpeneneHue paboThl CUIIbI TPEHUS
IIpY paBHOMEPHOM JIBU’KEHUU TeJa
10 TOPU30HTAIBHON OBEPXHOCTI
37 CBs13b HEPrUU U PaOOTHI.
[ToTenumanpHas sHEprUs
38 Kunernueckas sueprus. Teopema o bubnuorexka [JOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ffO0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHUKe
JlaboparopHas pabota «3yuenue bubnunoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTHUI» https://m.edsoo.ru/ffob12fe
41 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ffob1858
42 3aryxaromue KoueOaHusl. bubnunoreka [JOK

BLIHY)KI[GHHLIC KOJIeOaHMSI.

https://m.edsoo.ru/ff0b20f0



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

Pe3onanc

43

MareMaTu4ecKuii ¥ NpyKUHHBINA
MAasITHUKH

44

VYpoxk-uccnenoanue «3aBUCUMOCTb
MeproJIa KOJICOAHHU OT KECTKOCTH
IIPY>KUHBL ¥ MAcChL Ipy3a»

bub6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3HEpruyn npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlabopaTtopHnast pabota
«OmnpezeneHne 4acTOThl U EPUoJIa
KoJieOaHui TPYKMHHOTO MasiTHUKa

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPH0/1a KoJIeOaHMi
Tpy3a, MOJIBEHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenus "MexaHnuecKre
BOJIHBI B TBEPJIOM TeJI€.
CeiicMuuecKkre BOJTHBI"

50

3Byk. Pacnipoctpanenue u
OTpa)keHHE 3ByKa

51

Ypok-uccnenosanue "HabmrogeHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI PE30HAHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHmus "YIpTpa3ByK u

bubmuoreka [JOK

53 UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
o Honromzca K KOHTPOJILHOH paboTe BuGmiorexa LIOK
1o TemMe "3aKOHBI COXpaHCHUSI.
MexaHn4ecKue KOJIC6I:1HI/I$I 1 BOJIHBI" ttps://m.eds00. 1/ TONZ5T0
KonTtponesHas pabota o Teme
55 "3aKOHBI COXpaHEHUSI.
Mexanuveckue KojaeOaHusi U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIeKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpoxk-koudepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonap30BaHue 3JCKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUUISI COTOBOM cBsA3H"
Ypok-uccnenoanue "N3yuenne BuGmorexa LIOK
59 CBOMCTB 2JIEKTPOMarHUTHBHIX BOJIH C
MIOMOIIIBIO MO6II)/IJ'IBHOFO teneona” hitps://m.2ds00.w/tfb2cbe
Pemenue 3a1ay Ha onpeeneHue
60 4acTOTHI U JUTHHBI
AJIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHUTHasl IPUPOJA CBETA. BuGmmorexa [OK
o1 CC]:); :T(;T;;B;Taa' Bommoeste https://m.edsoo.ru/ff0b31d0
Hcroynuku ceera. [IpsMonuneitHoe Butmiorexa [IOK
62 Iéiiif;:;p;?fi?e cpeTa. 3aTMeis https://m.edsoo.ru/ff0b3658
63 3aKOH OTpaXEHMS CBETA. 3epKaja. bubnuoreka [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

Pemenue 3anau Ha npuMeHEHUE
3aKOHA OTPaKEHMsI CBETA

https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cBera. 3akoH bubnuorexa [JOK
MPEIOMJICHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TosiHOE BHYTpEHHEE OTPAKEHUE

65 cBera. Mcrnonp30BaHUE MOJTHOTO bubnuorexa [JOK
BHYTPEHHET'O OTPaXCHHSI B https://m.edsoo.ru/ff0b3c5c
OTITHYECKUX CBETOBOJIAX
JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yIJia

66 MIPEJIOMIICHHUSI CBETOBOTO JIyda OT
yIJIa [aJIeHUs] Ha TPaHMIIe "BO3yX-
crexio""
Ypoxk-koHbepeHIus
"Hcnonp30BaHue NOJIHOTO

67 BHYTPEHHETO OTPKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"

68 JIunzel. OnTuyeckas cuja JIMH3bI Bubmiorexa LIOK

https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n3o00pakeHUH B TMH3aX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a

JlaGopaTtopHas pabota

70 "Onpenenenue GoOKycHOTO bubnunoreka [JOK
PacCTOSIHHSI U ONTHYECKOM CHIIBI https://m.edsoo.ru/ff0b4206
coOuparoriei JTUH3bI"

71 Ypok-koHpepennus "OnTudeckue bubnunoreka [JOK

JIMH30BbIe TPHOOPHI"

https://m.edsoo.ru/ff0cO0a7e



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'ma3 kak onTU4Yeckas CHUCTEMa.

bubmuoreka [JOK

72 3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenmus "lepexTs
3penusi. Kak coxpanuts 3penue"

Paznoxenne 6em0ro cBeTa B CIEKT.

74 Omnbrtel HetoToHa. Crioxkenue bubnuorexa [JOK
CIIEKTPABbHBIX I[BETOB. Jlucrepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnast pabota "OMBITHI 11O

a3JI0’KEHUIO OEJIOro CBETa B CIIEKT
75 E BOCIIPUATHIO [IBETA IIPEIMETOB ’ bubmmorexa LIOK
https://m.edsoo.ru/ff0c0e2a
MpU UX HAOJIOJICHUH Yepe3
1BETOBbIE (pUILTPHI"
Ypok-npaktukym "BosHOBEIE

76 CBOMCTBA CBETA: IUCIICPCHS,
uaTephepenius u qudpaxuus”

77 OmnbiTel Pe3epdopna u mianetapHas bubmuorexa [JOK
MO/IEJ b aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Mogaens atoma
bopa

19| utowon. Keurs Momeioine buGinorexa LIOK

https://m.edsoo.ru/ff0c144c
CHEKTPbI

80 Ypok-npaktukym "Habmonenue bubnunoreka [JOK
CIIEKTPOB HCIyCKaHuUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIBI bubmorexa HOK

https://m.edsoo.ru/ff0c1672

82 CrpoeHne aTOMHOTO s7pa. bubnuoreka [IOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

Hyxnonnas mozaeins

https://m.edsoo.ru/ff0c18ac

83 PagnoakTuBHBIE ITpEBpALICHUSL. bubmoreka [IOK
N3oTtomnst https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau mo teme: bubmmoreka [{OK
"PannoakTUBHBIC IpEeBpanieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacmana
Ypok-koH(pepeHI s

86 "Ppa)_'[I/IoaK"l(“ll)/IBIiIBI: W3ITyICHHUS B bubmmorexa [JOK

., https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, MEIUIIMHE, TEXHUKE
SnepHbie peakunu. 3aKOHBI
87 C())IXé)aHeHESI 331;5{)101301"0 " Bubnuorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET

88 DHeprus CBSI3U aTOMHBIX SIEP. bubmuorexa [JOK
CBsI3b MacChl U SHEPIUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a U ieneHUs SAep. bu6mmoreka [IOK
Wcrounuku saeprun CoJHIa U 3BE3] https://m.edso0.ru/ff0c1e88
VYpoxk-koudepennus "SAnepHas

01 sHepreTuka. JlefcTBus
PaAMOaKTUBHBIX U3TyYEHHUI Ha
JKUBBIC OpraHu3Mbl"

[ToaroToBka K KOHTPOJBHOM paboTe

92 1o TemMe "DNEeKTPOMArHUTHOE MOJIE. bubnnoreka [JOK
DNeKTPOMarHUTHBIEC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBble siBneHus"

93 KonTponpHas paboTa no Teme

"DIIeKTpPOMAarHUTHOE MOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNEeKTPOMArHUTHBIE BOJIHBI.
KBauroBrie aBienms"

[ToBTOpenue, oboOIICHNE.

bubmmoreka [{OK

94 JIabopatopHbie pado 0 Kypc
" pat piH)I P TB,TH pey https://m.edsoo.ru/ff0c245a
B3anmoperiictBue Ten
I1 , 0000 .P
R Buinorexa LIOK
P \ ,J,l https://m.edsoo.ru/ff0c2572
1o teme "TertoBbie Mpouecchl
[ToBTOpenue, 0606menue. Pemenue
96 paCUETHBIX U KQaUECTBEHHBIX 3a/1a4 bubnuoreka [JOK
o teme "KITJ TermoBbIx https://m.edsoo.ru/ff0c2a22
nBHUTareiei”
S I BuGmonexa LIOK
P 8 https://m.edsoo.ru/ff0c2b30
no teme "KII/I anexkrpoycraHoBOK"
68 Magoparopnue piorss 1o K3pe biGaorexa LIOK
| PATOPHAIC P | pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBIECHUS
II 606 . Pab
09 | roxcran o e "ot buGmonexa LIOK
\ https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHUKE
I1 606 . Pab
100 | rexcravn no reve "KoncGamn buGaorexa LIOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 6006 . Pab
101 | rexcravn o reve "Cocromsie Bumiorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
102 IToBTOpenue, o6odmenue. Padora c



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

TekcTaMu 110 TeMe "KBanToBad u

sanepHas pusuka'

OBIIEE KOJIJMYECTBO YACOB I10
[TPOTPAMME

102

27







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®usuka, 7 xnacc/ Ieppimkua A.B., O0mecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Axmonepnoe ob6mectBo «M3narensctBo «lIpocBemenner»

» ®usuka, 8 knace/ [epoimkun A.B., O0miecTBo ¢ OrpaHU4YEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «IIpocBemenuer»

» Gusuka, 9 knacc/ [epsimkua A.B., I'yrauk E.M., O0miecTBo ¢ orpaHiueHHON

O0TBETCTBEHHOCTHIO «J[PODA»; AxumonepHoe obmiectBo «M3aarenbctBo «IIpocBemnienne»

METOIUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

y4eOHO-UH(POPMAITMOHHBIC MaTEPHUAITBI

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
®usmka, 7 knacc, DI'AOY 110

"Axkanemust Munnpocsenienusi Poccun”
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