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INOACHUTEJIbBHASA 3AIIMCKA

[lporpaMmma 10 ¢Qu3nke Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHHH M TpeOOBaHWM K pe3ysibTaTaM OCBOCHHUS Ha
06a30BOM YpPOBHE OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBI, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuéroMm (enepanbHOl paboyeit mporpaMMbl BOCITUTaHUS U
Konnenuuu npenogaBanust yueOHoro npeamera «duznkay.

Copmepxanuie mporpaMMbl M0 (U3MKE HampaBleHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAyYHOW TPaMOTHOCTH OOYyYaIOUIUMXCS W OPTaHHU3AIMI0 HM3yYEHUS
¢u3uKkn Ha JAEATeNbHOCTHOW OCHOBe. B mporpamme mno ¢u3uke y4YUTBHIBAIOTCS
BO3MOKHOCTH ydeOHOTO mpeamera B peammsaimuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMbIM JIMYHOCTHBIM W METANpPEIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe
MEXIIPEAMETHBIC CBA3M E€CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢u3MKe yCTaHABIMBAET paclpenesieHne y4eOHOTo MaTepualia
no rojaMm o0y4eHus (IO Kjlaccam), MpeajaraeT NPUMEpPHYIO MOCIEA0BAaTEIbHOCTD
U3y4YEHUs] TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOTO COAEpKaHUS U
y4€Te BO3PACTHBIX 0COOECHHOCTEN 00YyJaroIUXCs.

[lporpamma 1o ¢usuke pa3paboTaHa C LENBI0 OKa3aHUA METOIMYECKO M
MOMOIIY YYUTEIIO B CO3/JaHUK pabouelt mporpaMMbl IO yueOHOMY MpEAMETY.

dusnka sBASETCAS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
NPEeIMETOB, MIOCKOJBKY (PU3MUECKrEe 3aKOHBI JIeXKaT B OCHOBE MIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, OMoJoruen, actpoHoMuen u pusnueckoit reorpadueit, BHOCUT
BKJIQJI B €CTECTBEHHO-HAYyYHYI0 KapTHHY MUpa, MPEJOCTaBIsieT Haubosee sICHbIC
0o0pasibl MPUMEHEHNsT HAYYHOTO METOJa TO3HAHUS, TO €CTh CIOoco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUI O MHpE.

OnHa W3 MIaBHBIX 3a/lady (HU3UYECKOTO O00pa3oBaHHsI B CTPYKType OOIIEro
oOpa3oBaHHs COCTOUT B (DOPMHUPOBAHMH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
WHTEpeca K HayKe y 00ydJaronuxcs.

M3yuenne @u3ukun Ha 0a30BOM YpPOBHE MpeEAIoiaraeT OBJAJCHUE
CIICAYIOUIUMU KOMIIETEHTHOCTSAMH, XapaKTepU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO
IrPaMOTHOCTb:

e HAy4YHO OOBSICHATDH SIBJICHUS;

e OLEHMUBATh U MOHUMAThb OCOOCHHOCTH HAYYHOI'O MCCIEIOBAHUS;

e HHTEPNPETUPOBATH JaHHbIE W WCMOJb30BaTh Hay4YHbIC
JI0KA3aTEeNLCTBA IS TTOJTyUYEHHUSI BHIBOJIOB.

Ilern w3ydeHuss (U3MKM Ha YpPOBHE OCHOBHOTO o01iero o0Opa3oBaHus
onpenenensl B KoHuenmmu mnpenojgaBanusi yueOHoro mnpenMera «@Pusuka» B
oOpazoBarenbHbIX opranuzauusix Poccuiickoit @enepaimu, pean3yrOLINX
OCHOBHBIE  001I€00pa3oBaTelbHbIE MPOTPAMMBI,  YTBEPKJIEHHON  peIlIEHUEM



Kosmernn MununcrepctBa npocsenieHust Poccuiickoit @enepanunu (IpoTOKOJ OT 3
nexabps 2019 r. Ne [IK-4BH).
Heau usyyenuss Gpu3UKH:

npuoOpeTeHrne HHTEepeca U CTPEMJICHUS OOydYaromMXcsi K HaydHOMY
M3YYEHHUIO TMPUPOJbI, PA3BUTHE HX HMHTEUICKTYAJIbHBIX M TBOPYECKUX
CII0COOHOCTEH;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJI€ MO3HaHUA U POpMUpPOBAHUE
HCCJIEJIOBATEIBCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUsI OCHOB
CTpOEHHUS MaTepuu U QyHAaMEHTAILHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE TMPEACTAaBICHUA O POy (U3UKU HJi1 Pa3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU W TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oymymen
npodecCHOHAILHON JeATeIbHOCTH, CBSA3aHHOW ¢ (PM3MKOH, MOATOTOBKA K
JanbHeHIIeMy 0OYy4EeHHUIO B 3TOM HaIpPaBJICHUU.

JlocTkeHrne STUX IeJied MporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o611ero o0Opa3oBaHus 00ECIIEUMBACTCS PEIICHUEM CICAYIOMNX 3aaady:

npuoOpeTeHrne 3HAHUM O JHCKPETHOM CTPOEHUM  BEIIeCTBa, O
MEXaHUYCCKHX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSAX;

MpruoOpeTeHne YMEHHM OMHCHIBATh M OOBSICHATH (DU3UYECKHUE SIBICHUS C
WCIIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHWMU;

OCBOEHHE METOJOB pCIICHUS MPOCTEHIMMX pacu€THBIX 3agad4 ¢
MCIOJIb30BaHUEM bu3nUecKux MOJIeTeH, TBOPYECKUX u
MPAKTHUKO-OPUEHTUPOBAHHBIX 3a71ad;

pa3BUTHEC YMCHHMI HAOIIOAATh NMPHUPOJIHBIC SBICHUS W BBITIOJHATH OIIBITHI,
naboparopHble  pabOTBI M JKCIEPUMEHTAIBHBIC  HCCICIOBAHHUS  C
UCIOJIb30BAaHUEM H3MEPUTENBHBIX TPUOOPOB;

ocBOeHHE TPUEMOB paboThl ¢ uHpopMammend (HU3MUECKOTO COJIepIKaHUs,
BKITIOYAs MHOOPMAITUIO O COBPEMEHHBIX JOCTKCHUAX (DU3WKH, aHATIH3 U
KPUTHYECKOE OlICHUBaHUE MH(POpPMaLUY;

3HaKOMCTBO €O chepamu podeCCHOHATILHOW ACSATENBHOCTH, CBS3aHHBIMU
c (um3uKOW, W COBPEMCHHBIMHU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUAX (PU3MUECKOU HAyKH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOIO OOIIETO

oOpazoBanusi oTBoaUTCS 238 vacoB: B 7 kjacce — 68 dacoB (2 yaca B HEJIEN0), B 8

Kkiacce — 68 gacoB (2 yaca B HeAemo), B 9 kimacce — 102 gaca (3 yaca B HEJENIO).

[Ipennaraemsplii B mporpamme no (pusuke nepedyeHb J1abopaTopHbIX padboT U
OTIBITOB HOCUT PEKOMEHJIaTEJIbHBIN XapaKTep, YUUTENb JIeJlaeT BHIOOp MPOBEICHUS



7a00paTOPHBIX PabOT M OMBITOB € Y4E€TOM MHAMBUAYAIBHBIX OCOOCHHOCTEH
00y4Jarouxcsi, CIHUCKa DKCIEPUMEHTANBHBIX 3aJjaHuil, MpeasiaraéMblX B paMKax
OCHOBHOTO TOCYJIJapCTBEHHOTO 3K3aMeHa 10 (HU3HKE.

COIEPKAHUE OBYUEHUSA
7 KIIACC

Pa3znen 1. ®usuka u €€ poJib B IO3HAHNH OKPYKAKIIEr0o MUpa.

Ouszuka — Hayka O npupoie. fABneHus npupoabl. Dusznueckue sSBICHUA:
MEXaHUYECKHE, TEIUIOBBIC, JJIEKTPUUECKHNE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Oduznueckue BennuuHbL Ii3mepenne Qusnueckux BenuuuH. Dunueckue
npubopsl. [lorpemuocts uaMepenuit. MexayHapoaHasi cucTeMa eIuHUIL.

Kak ¢usuka wu Jpyrue eCTECTBEHHBbIE HAyKH H3y4aloT TPUPOY.
EcrecTBeHHO-HAy4YHBI METOJ TO3HAHUSA: HAOJIIOJICHHWE, TIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABMKEHUE TUTIOTE3, SKCIEPUMEHT IO MPOBEPKE TMNOTe3, 00BbsICHEHHE
HabmoiaeMoro siBneHus. Onucanue GU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE

SABIICHUS.
2. dusuueckue mMpuOOPHI M MPoOIeaypa MPSIMbIX U3MEPECHUN aHAJIOTOBBIM U
UG POBLIM MPUOOPOM.
Jlabopamopnuvie pabomul u onvimot.
1. OmpeneneHue LEHBI ACTCHUS MIKAIbI U3MEPUTEIHLHOTO TpHOOpa.
2. M3mepeHue pacCTOSIHUM.
3. IB3mepenue o0bEMA KUIKOCTU U TBEPIOTO Tea.
4. OmnpeneneHue pasMepoB MaJIbIX TEJl
5. 3mepeHne TeMmmepaTypbl MPHU MOMOIIM XHUJAKOCTHOTO TEPMOMETpa M
JlaTYrKa TEMIIEPaTypHI.

6. IlpoBenenue wuccimenoBaHusA IO NPOBEPKE TMIOTE3BI: NAIBHOCTH IOJIETA
[IapuKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIIEe, YeM OOJIbIIE BHICOTA
ITyCKa.

Pa3nea 2. IlepBoHavajibHbIe CBeJleHUS 0 CTPOCHNHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYJbl, HUX pa3mepbl. OmnbIThI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JBmkenne dactuiy BemecTtBa. CBA3b CKOPOCTHM JBWXKEHMS YacTHI] C
Temrepatypoid. bpoyHoBckoe nBmwkenue, auddysus. BizaumoneilictBue wacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAJIKWBAHUE.



ArperaTHble COCTOSIHHMSI BEILIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U TBEPABIX
(KpucTauIMuecKnx) Tell. B3auMOCBsA3b MEXIYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHueM. OcoOeHHOCTHU
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HaGmronenune OGPOYHOBCKOTO JIBHUKEHUS.

2. HaGmonenue nuddyszuu.

3. Habmonenue SBJICHU, 0OBSICHSFOIIINXCS MPUTSKECHUEM Wi

OTTAJIKMBAHMEM YAaCTHIl BEIIECTBA.

Jlabopamopuuvie pabomul u onvimot.

1. Onenka JuaMeTpa aToMa METOAOM psAnoB (C  HCIOJIb30BAaHUEM

dboTorpadwii).

2. OnbITHI 10 HAOIOICHUIO TETUIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUSI.

Paszneq 3. /IBu:keHne U B3auMoaeiicTBUE TeJl.

Mexannueckoe JBWKeHUE. PaBHOMEpHOe M HEPAaBHOMEpPHOE JBUKEHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPABHOMEPHOM JBWXKEHUH. Pacdér mytu u
BPEMEHU JIBUKEHUS.

SBnenue wuHepuMHu. 3aKOH WHEpUUU. B3aumojeicTBue Ten Kak MpUYMHA
W3MEHEHUSI CKOPOCTM JBWXKEHUS Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBS3b IUIOTHOCTH € KOJMYECTBOM MOJIEKYJ B EIWHUIIE
00BEMa BelecTna.

Cuna Kak XapakTepUCTHKa B3aumojeucTBusi Tein. Cuna ynpyrocTd M 3aKOH
I'yka. M3Mepenue cuiibl ¢ IOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHUS WU CUJIA
TskecTd. Cuiia TSKECTU Ha Ipyrux IuiaHerax. Bec Tenma. HeBecomocts. Crnoxkenue
CWJI, HANpaBJICHHbIX MO OJHOM mpsaMou. PaBHoxaencTBytomas cwi. Cuia TpeHHUs.
TpeHue cKkoNbKEeHUsI ¥ TPEHUE NMOKOosA. TpeHue B MpUpoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmonenue mMexaHUYeCKOTro JABMKEHUS Tena.

2. M3mepeHne CKOpOCTH NMPSAMOJMHEUHOTO JIBUKEHUS.

3. HabGmoneHue siBIeHUS UHEPIUU.

4. HaOmoneHne M3MEHEHMs] CKOPOCTH MPU B3aUMOJECUCTBUU TEIL

5. CpaBHEHHE Macc MO B3aUMOJICUCTBHUIO TEJl.

6. Cno>kxeHue Cuil, HalpPaBJICHHBIX IO OJHOW MPAMOM.

Jlabopamopnuvie pabomel u onvimot.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHHS (ILIapUKa B JKUJIKOCTH,

MO/JIEJIN JIEKTPUUECKOTO aBTOMOOWJIS U TaK Jiajiee).
2. OmnpeneneHue cpegHEd CKOPOCTU CKOJbKEHUS Opycka WM IIapuKa I0
HAKJIOHHOM TUJIOCKOCTH.



Omnpenenenue IOTHOCTU TBEPIOTO Tea.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTsDKeHUs (Aedopmariun)
NPY>KHHBI OT NPUJIOKEHHOM CHIIBI.

OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXKEHHS OT
BEca TeJla U XapaKTepa CONPUKACAIOIUXCS MOBEPXHOCTEH.

Pasnea 4. JlaBiienue TBEpABIX TeJl, :KMIKOCTE U ra3oB.
JaBnenue. CriocoObl yMEHBIIICHUSI W yYBEIMUYCHMs AaBlieHus. JlaBrneHue rasa.
3aBUCUMOCTh JaBlieHHs] ra3za oT 00bEma, Temmeparypbl. I[lepemaua naBneHus

TBEPABIMU TEJIAMU, KUAKOCTAMU W Tazamu. 3akoH Ilackans. IlneBmMarumueckue
MaIllMHBl. 3aBUCUMOCTh JABJCHUS >KUAKOCTU OT MIyOWMHBL [ HapocTraThdecKuit

napasnokc. Coobmarormuecs: cocyabl. [ uapaBindeckue MeXaHU3MBI.
Atmocdepa 3emim u armocdepHoe AaBieHue. [lpuumHBI CyliecTBOBaHUSA

BO3ayIIHOW o6onouku 3emum. Ombir Toppuuemm. M3mepenne atmochepHOTO
JaBJeHHs. 3aBUCUMOCTh aTMOC(EPHOTO AAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSL.

[IpuGops! 17151 u3MepeHus: aTMOC(HEPHOTO TaBJICHUS.
JlelicTBHE XKMAKOCTH W ra3a Ha NMOTPYKEHHOE B HUX TeJO. BeITankuBaromias

(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.
Hemoncmpayuu.

SR

~

3aBUCHUMOCTD JABJIEHUS ra3a OT TEMIIEPATYPHL

[lepenaya naBneHHs KUAKOCTBIO U Ta30M.

Coobmaroniyecst CoCyibl.

['mppasnuueckuii mpecc.

[IposiBnenue nericTBUs aTMOCHEPHOTO JTABJICHUS.

3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu Tena
Y IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOMIEH CHJIbI BECY BHITECHEHHOM >KUIAKOCTH.
YcnoBure miaBaHus TeEN: IUIABAHUE WIM MOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEW TeNa U KUAKOCTH.

Jlabopamopnusie padomul u onvimol.

1.

HccnenoBanue 3aBUCHUMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOHN B
YKUJIKOCTb YaCTH TeJa.

OmnpeneneHue  BBITAJKUBAIOUIECH  CWIbI, JCHCTBYIOLIEH Ha  Telo,
IIOIPYKEHHOE B )KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, NEMCTBYIOIIEN Ha TEI0
B )KUJKOCTH, OT MAacChl TeJA.

OnbITel, JAEMOHCTPUPYIOLIHAE 3aBUCHMOCTh  BBITAIKUBAIOLIEN  CHJIBI,
JIEUCTBYIOIICH Ha TEJIO B )KUAKOCTH, OT 00bEMa MOTPYKEHHOM B KHIKOCTD
YaCTU TeJIa U OT IUIOTHOCTH KUJIKOCTH.



5. KoHcTpyupoBanue apeomerpa WIA KOHCTPYUPOBAHME  JIOAKA U
OIpeAeIeHre €€ TPy30IM0AbEMHOCTH.

Pa3nen 5. PaGoTa 1 MOIIHOCTB. DHEPIHUsl.

Mexannueckast paboTta. MoIIHOCTb.

[lpocTeie MexaHW3MBL: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbiyara. [lpuMeHeHne mpaBuia paBHOBECHUS pbluara K 0J10Ky. «30J0T0€
npaBwio» Mexanuku. KIIJ[ mpocteix MmexanuzmoB. [IpocThie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass 3Heprud. KuHeTmueckas ¥ MNOTEHIMAIbHAS  DHEPTUs.
[IpeBpamienne OQHOTO BHIA MEXaHUYECKOW YHEPTUM B APYroil. 3aKOH COXpPaHECHUS
DHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. IlpuMepsbl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenue padOThI CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUH TeJia IO

TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenmoBanue ycloBWW paBHOBECHS pblyara.
3. Mamepenune KII/ HaKIOHHOW TUIOCKOCTH.

4. HSY‘ICHI/IG 3dKOHa COXpPaHCHUA MEXaHUYECKOU OHCPTIHH.
8 KJIACC

Pasnen 6. TemioBble siBJIeHUSA.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BelllecTBa. Macca u pasMmepbl aTOMOB U MOJIeKyJ. OTBITBL, MOJATBEPKAAIOUINE
OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgemn TBEPAOrO, KHUIAKOTO M Tra3000pa3HOTO COCTOSHMM BEIECTBA.
Kpucrammuaeckue u amopdasie Terna. OObICHEHHE CBOWCTB ra3oB, KHJIKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJICKYJISIPHO--KHUHETUYECKON TEOPHH.
CmaunBaHuE W KaNWUIAPHBIE ABJIECHUA. TeIoBOe paCIIMPEHUE U CIKATHE.

Temneparypa. CBsi3b TEMIIEPATYpPbl CO CKOPOCTBHIO TEIUIOBOTO JIBUKCHHS
gactull. BHytpennsst sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEW SHEPTUM:
TeIvIonepeaada u coBepiieHue padoTsl. Buabl Teronepenayu: TEIONPOBOIHOCTb,
KOHBEKIIWSA, U3JIy4CHUE.

KomuyecTBo TemnoTel. YiaenbHas TEIIOEMKOCTh BemiecTBa. TemmooOMeH u
TEIUIOBOE paBHOBecHME. YpaBHEHHE TemioBoro OamaHca. [DiaBinenne u
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YAEIbHAsA TEIUIOTA IUIABJICHHUSA.
[lapoobpa3oBanne u koHaeHcamus. Mcmapenme. Kumnenue. YiempHas TemioTa
napooOpa3zoBaHusi. 3aBHUCHUMOCTh TEMIEpPaTypbl KHUIEHUS OT aTMOC(hEpHOTo
JIaBJICHMUS.

BraxxHocte BO3ayXa.



DHeprusi TOMIMBA. Y IeTbHAsl TEIUIOTa CrOpPAHUS.

[Mpunimmner pabotel TermoBweix auratenedt KIIJ TteroBoro nBurarens.

TemnnoBble IBUTATENN U 3al[UTa OKPYKAIOIIEH Cpelibl.
3aKOH COXpaHEHHUs W MPEBPAICHUS SHEPTUU B TEILIOBBIX IpoOlieccax.
Hemoncmpayuu.

1.

A

w o N O

10.
11.
12.
13.

HaOmoienrie OpOyHOBCKOTO JBHKECHHUSI.

Habmonenne nuddysuu.

Habmonenue sBeHniI cMayuBaHMS M KallWJUIIPHBIX SIBICHUH.
Habmonenue TermioBoro pacuiapeHus Tel.

3MeHeHne maBiieHUs raza MpU U3MEHEHWH O0O0bEMa M HArpeBaHUM WU
OXJIaXKICHHH.

[IpaBuna u3mepeHus: TeMnepaTypsbl.

Bunbl Teronepenayun.

OxyaxeHue Tpyu COBEPIICHUN PaOOTHI.

HarpeBanne mpu coBepiieHnn padoThl BHEITHUMH CUJIAMHU.
CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaGmronenne kurneHus.

Habntonenue mocrossHCTBa TeMIepaTyphl IPH IUIABJICHUH.
Moienu TenJoBBIX JBUTraTeICH.

Jlabopamopnuwie pabomul u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITel IO OOHAPYKEHUIO JEHCTBHS CHII MOJIEKYJIAPHOTO MPUTSKEHHS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAIUIOB MOBApEHHOW COJIM WM caxapa.
OnpITEl 1O HAOMIONCHHUIO TEIUIOBOTO PACIIMPEHUS] Tra3oB, KUIKOCTEH WU
TBEPABIX TEIN.

Omnpenenenue AaBieHUs BO3AyXa B OaUIOHE LINPUILIA.

OnBITBI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JaBJICHUSA BO3JyXa OT €ro
00BbEMa 1 HarpeBaHMsl WM OXJIAKICHMS.

[IpoBepka runoTe3sl JMHEHHON 3aBUCUMOCTHU JUIMHBI CTOJOMKA >KUIKOCTH
B TEPMOMETPUUYECKOIN TPYOKE OT TeMIepaTyphbl.

HaGmonenne u3MeHEHUsT BHYTPEHHEM »HEpruM Tela B pe3yjbraTe
TEIUIONIepeauy U padOThl BHEIIHUX CHIL

HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOJAHOW M
ropsitayer BOJIBI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHL,  IOJIYYEHHOTO  BOJAOW  IIpH
TEII000MEHE C HarpeThIM METAJUIMYECKUM LUJIMHIPOM.

OnpeneneHue yaeabHOW TEIUIOEMKOCTH BEHIECTBA.

HccnenoBanne mpouecca UCIIapeHusl.

OmnpeneneHne OTHOCUTENIBHOW BIAKHOCTH BO3JyXa.

Omnpenenenue yieapbHOW TEIUIOTHI IUIABJICHUS JIbJIA.



Pa3znea 7. DiaekTpuyecKue U MATHUTHbIE SIBJICHHUA.

Onexktpuzanusi Ten. JBa pojia 3NeKTpUYecKHX 3apsiioB. BzaumopaeictBue
3apsiKEHHbIX  Tel. 3akoH KynoHa (3aBUCUMOCTb  CWJIbI  B3aUMOJICHCTBUS
3apSHKEHHBIX TEJl OT BEJIMUMHBI 3aps/I0B U PACCTOSIHUSI MEXK/Y TEJIaMH).

Onexkrpuueckoe mose. Hanpsk€HHOCTH anekTpudeckoro mnois. IlpuHuun
CYNEPIO3UIUU IJIEKTPUUECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexkTpudecKkux 3apsiioB. DJIEMEHTAPHBIM JJIEKTPUYECKUAN 3apsi.
Crpoenne aroma. IIpoBOJHMKM W JMAJEKTPUKU.  3aKOH  COXPaHEHMUS
ANEKTPUYECKOTO 3apsia.

DNEKTPUYECKUT TOK. YCIOBHA CYIIECTBOBAHHUS JJIEKTPUYECKOIO TOKA.
Hctounnkyn mOCTOSAHHOTO TOKa. JIEHCTBHMSI SIEKTPUUECKOro TOKa (TeIioBoOe,
XUMUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B KUIAKOCTSIX U rasax.

Onektpuueckas  uenb. Cuna  Toka.  DIIEKTpUYECKOE  HampshHKEHHE.
ConpoTtuBieHre TPOBOJHUKA. YJIETbHOE COMPOTHUBJICHHE BellecTBa. 3akoH Oma
IS yyactka uenu. I[locinenoBarenbHOe U NapauieibHOE COEIMHEHHE MPOBOJHUKOB.

Pabota W MOIIHOCTH OJEKTPUUECKOTO ToOKa. 3akoH Jxoyms—JleHia.
DNEeKTpUUECKUE 1eTH U TOTPEOUTENN dJeKTpudeckoi aHepruu B ObiTy. KopoTkoe
3aMBbIKaHuUE.

[loctostHHbIE MarHuThl. B3anMoaeicTBUE OCTOSIHHBIX MarHUTOB. MarHuTHO€
nosie. MarautHoe mnoJie 3eMJIM M €ro 3HAaueHWe Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE TOJIE ANEKTPUUECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB
B TEXHUKE. J/[eiicTBME MAarHUTHOTO MOJIsl Ha POBOHUK C TOKOM. DJIEKTPOABUTATEb
MOCTOSIHHOTO ~ TOKa. Vcmosib30oBaHHWE  AJIEKTPOJABUraTele B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apaznes. SIBneHne 3MeKTpoMarHUTHOW uHAYKuuuU. [IpaBuno Jlenna.
DIIEKTPOTEHEPATOP. CnocoObl MOJTy4YECHUS AIEKTPUYECKOU SHEPTUH.
DNEKTPOCTAHIIMKA HA BO30OHOBISIEMbBIX HCTOYHUKAX SHEPIHU.

Hemoncmpayuu.

DnekTpu3anus Tel.

JIBa poza 3JIEKTpUYECKUX 3apsi0B U B3aUMOJCHCTBHUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DNeKTpoCcTaTHIecKasi UHIYKIHS.

3aKOH COXpaHEHUs DJIEKTPUUECKUX 3apsiJIOB.

[IpOBOAHUKH U AUDNIEKTPUKH.

MoaenvpoBaHue CWIOBBIX JIMHUN 3JEKTPUYECKOTO TOJIS.

HIcTOYHMKN MOCTOSIHHOTO TOKA.
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JIeCTBHS 3JIEKTPUYECKOTO TOKA.
10. DJIEKTPUYECKUN TOK B )KUIKOCTH.
11. I'a30BbIi pazpsa.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepeHne cuiibl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTpUYECKOTO HANPSIKEHHUSI BOJIBTMETPOM.
Peocrar u Mara3uH cOnpoOTUBIIEHUN.

B3anMopencTBrue NOCTOSSHHBIX MarHUTOB.

MoaenpoBanue HEBO3MOXKHOCTH PA3JCIICHUSI MOJIOCOB MArHUTA.
MoaenpoBaHre MAarHUTHBIX TMOJIEA MOCTOSTHHBIX MArHUTOB.
OmnbIT Opcrena.

MarauTHoe 1oJjie TOKa. IJIEKTPOMAarHur.

JlencTBMEe MarHUTHOTO TIOJIA HA MTPOBOJIHUK C TOKOM.
DJIIEKTPOABUTATEIIb MOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHON WHAYKIUU.

Omnbitel Dapajes.

3aBUCHUMOCTh HAMPABJICHUS] HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuwie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.
14.

OnbITl 1O  HAOJIOJCHUIO DJEKTPU3AIMU  TEN HHIAYKIMEHW U MpHU
COTIPUKOCHOBEHUM.

HccnenoBanre JEHCTBUS DJCKTPUUECKOTO TIOJII HAa TPOBOJHUKU U
JTARJICKTPHUKH.

COopka u nmpoBepKa padOTHI JIEKTPUUECKON IETH MOCTOSHHOTO TOKA.
Bmepenne U perympoBaHue CHIIbI TOKA.

3mepenue u peryampoBaHUe HAMPSKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPe3UcTop, OT
COTNPOTHUBIICHUS] PE3UCTOPA U HATIPSIKEHUSI HA PEIUCTOPE.

OMBITHI, JTEMOHCTPHUPYIOIIHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTNIPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJAX IOMEePEUYHOrO
CEUCHMSI U MaTepuaa.

[lpoBepka mpaBuiIa CJIOXKEHUS HANPSHKCHWA TMPU  TOCIEI0BATEIILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[lpoBepka mpaBwia s CUIbI TOKa MPU TapaICIBHOM COCAMHEHHUU
PE3UCTOPOB.

Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOIIHOCTH DJEKTPUYECKOTO TOKa, BBIIENSEMONW Ha
pesucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 JIAMIIOYKy, OT
HaIpSIKECHUST HA HEM.

Onpenenenue KIIJI narpesaresns.

HccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.



15. I3yueHrne MarHUTHOTO IOJISl TOCTOSIHHBIX MarHUTOB MPU UX 00bEIMHEHUU
Y Pa3ECICHUN.

16. MccrienoBanne JOEWCTBUSA JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITBL, IEMOHCTPUPYIOUIME 3aBUCUMOCTb  CWJIBI  B3aUMOJCHCTBUS
KATYIIKH C TOKOM M MarHuTa OT CWJIbl TOKA W HAIIPABJICHUSI TOKA B KaTYIIIKE.

18. M3ydyeHue OelCTBUS MAarHUTHOIO TOJISl HA MMPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHnue U u3yuyeHue padOThl AJEKTPOIBUTATENS.

20. I3amepenne KII/I amekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBL IO  UCCIEAOBAHUIO  ABJCHUS JJICKTPOMArHUTHOM HWHAYKIUH:
WCCJIEIOBAHUE W3MEHEHUM 3HAYEHHS M HAIPaBJICHUA HWHAYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nean 8. MexaHuyeckue siBJICHUS.

Mexannueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema OTcuéra.
OTHOCHUTENFHOCTh MEXAaHUYECKOTO JABWKEHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBmkeHue. HepaBHOMepHOEe mpsiMosMHEWHOE JBUkeHue. CpeAaHsisi U MTHOBEHHAs
CKOpOCTb TeJa IPU HEPABHOMEPHOM JBHKECHHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiMHENHHoe nBmkeHue. CBoOogHOE
nageHue. OnbiTel ["anumes.

PaBHOMepHOE nBWXKEHHE TIO OKpyXHOCTU. [lepmon m yvacrota oOpaieHus.
JIunerHas u yrinoBasi CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

Ilepsbiii 3akoH HptoToHa. Bropou 3akoH Herorona. Tperwnii 3akoH HprotoHa.
[IpyHIMI Cynepno3ULIMKA CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: cuja TPEHHUs CKOJIbKEHUS, CHUia
TPEHUS MOKOSI, APYTUE BUABI TPEHUS.

Cuna TSXKECTM M 3aKOH BCEMHUPHOTO TSITOTEHHUS. Y CKOpEHHE CBOOOIHOTO
nageHus. J[Bwxenue mmaHer Bokpyr Comnua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTh 1 neperpysku.

PaBHOBecue MartepuanbHOW TOUYKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOIO TeNa € 3aKPEIUVIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3Menenune wummyibca. MMmynbe cuibl. 3aKOH COXpaHEHMHS
UMITyJIbCa. PEakTUBHOE NIBMKEHUE.

Mexanuueckass paboTa ¥ MOIIHOCTh. PaboTa cuil TSXKECTH, YNPYrocTH,
TpeHus. CBs3b dHepruu U padoThl. [loTeHIManbHas sHeprus Tena, MOAHATOTO Hak
MOBEPXHOCTHIO 3eMJIM. [loTeHmanbHas sHEeprus CxaTtou NnpyKuHbl. Kunetnueckast
sHeprus. Teopema O KMHETUYECKOW HSHEPIHH. 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPIUM.

Hemoncmpayuu.
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10.
11.
12.
13.
14.
15.
16.

HabGmonenne MeXaHUYeCKOTO JBHKEHHS Tella OTHOCUTENLHO Pa3HbIX Tell
OTCYETA.

CpaBHeHuE myTed W TPAeKTOPUM ABMKEHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TENl OTCYETA.

M3mepenne CKOpOCTH U yCKOPEHHS MPSIMOJIMHEWHOTO JBHKEHUS.
HccnenoBanre NMpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGnrogeHue NBMKEHUS Tela MO OKPYKHOCTH.

HaGmonenne MexaHM4ecKHX sIBIICHHH, TPOUCXOSALIUMX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBMJKEHUU OTHOCHUTEIBHO
KaOuHeTa (QU3UKHU.

3aBHCHUMOCTh YCKOPEHUS Te€la OT MAacChl Tejla W JEUCTBYIOIIEH Ha HEro
CHJIBI.

HaGnronenue paBeHCTBa CHUJI ITPU B3aUMOJEHCTBUU TEN.

M3meHenune Beca Tena Npu YCKOPEHHOM JBUKEHUM.

Ilepenaya nmitynbca npu B3aUMOJCUCTBUAN TEIN.

[IpeoOpa3oBanusi IHEPTUU NPU B3aUMOICHCTBUU TEJL.

CoxpaHeHHe HMITyJIbCa MPH HEYIIPYrOM B3aUMOJCHUCTBUHU.

CoxpaHeHue UMITyJbca MPU a0COJIIOTHO YIPYTrOM B3aUMOJEHCTBHH.
HaGmonenne peakTUBHOTO JABMKEHUS.

CoxpaHeHrne MEXaHWYECKOM 3HEpPruy NpH CBOOOJHOM IMaJCHUU.
CoxpaHeHHEe MEXaHWYECKOM 3HEPrUM NPH JBWXKEHUM Teja MOJ ACHCTBUEM

IIPY’KHHBI.

Jlabopamopnusie padomel u onvimeol.

1.

KoHcTpyupoBanue TpakTa JJjsl pa3roHa W JaJbHEHIIEr0 PaBHOMEPHOTO
JBIDKEHUS IIApUKA WA TEICKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHs Opycka WM JBWKCHUS
HIapyKa 1Mo HAKJIOHHOM TIIOCKOCTH.

OmpeneneHue yCKOPEHHUS Tejla MPU PABHOYCKOPEHHOM JIBIDKCHUU T10
HAKJIOHHOMW TUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBWKCHUHM 0€3 HayaJbHOM CKOPOCTH.

[lpoBepka THUMOTE3BI: €CITUM TIPU PABHOYCKOPEHHOM JBWXKEHUH 0€3
HAYQJIbHOM CKOPOCTH IIyTH OTHOCSTCS Kak psijJ HEUYETHBIX YHCET, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHHU OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHSI CKOJIBKEHHUST OT CHJIBI
HOPMAJILHOTO JTaBIICHHS.

Onpenenenue kodhPUIMEHTa TPEHUS CKOJIBKCHUS.

Omnpenenenue KECTKOCTH MPYKUHBIL.



9. Ompenenenue pabOThI CUIIBI TPEHHSI TIPU PABHOMEPHOM JIBIKEHUU TeEJIa 110
TOPU30HTAJIBHOM MOBEPXHOCTH.

10. Onpeneneane pabOTHl CHIBI  YIOPYrOCTH TPU  TOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEMOJABUKHOTO U MOJIBUXKHOTO OJIOKOB.

11. MByueHue 3aKoHa COXpPAHEHUsl SHEPTUU.

Pa3nen 9. Mexanunyeckue Koja1e0aHUA U BOJIHBI.

KonebatenpHoe nBuxeHue. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUI: MEPUO/I,
4acToTa, aMIUIMTyJa. MaTtemaTudeckuil M NpyKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPTUU TIPU KOJIeOATETHEHOM JBUKEHUH.

3aryxaromue  KojeOaHus.  BbIHyXIE€HHBIE koneOanus.  Pe3oHaHc.
Mexannyeckne BodHbL ~(CBOMCTBA MEXaHMYECKMX BOJH. [IponoseHeie
MONEPEYHbIE  BOJHBL JlMMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHCHUA.
MexaHnnyeckue BOJHBI B TBEPJIOM TeNE, CEUCMUYECKUE BOJIHBL.

3Byk. I'pomkocTh 3Byka M BbicoTa TOHa. OTpaxkeHue 3Byka. UH]pa3Byk u

YIIBTPa3BYK.
Jemoncmpayuu.
1. HaOmronenme xosieOaHuii Tel MOJ AEHCTBUEM CWIBI TSIKECTU W CHUJIIBI
YOPYTOCTH.
2. Habmonenue xoneGaHuii rpy3a HA HUTU U Ha MPYKHUHE.
3. HaOmoneHue BbIHYXJACHHBIX KOJIEOAHUUN M pe30HaAHCA.
4. PacnpocTpaHeHue MpoJ0JIbHBIX M MOTEPEUHbIX BOJH (HA MOJENN).
5. HaOmiomeHue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YacCTOTBHIL
6. AKYCTUYECKHH pPE30HAHC.

Jlabopamopnuvie pabomul u onvimot.

1. OmpeneneHue YacTOTHl M TEpHOJa KoJIeOAHWM  MaTeMaTH4eCKOTO
MasITHUKA.

2. OmpeneneHue 4acTOTHI U MEPUOJIa KOJEOaHUI MPYKUHHOTO MasTHHUKA.

3. HccrnemoBanue 3aBHCUMOCTU TEepUOJa KOJeOaHUN MOABEIICHHOTO K HUTHU
rpy3a OT JJTMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH NEpHOJIa KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT MAacchl Irpy3a.

5. IIpoBepka HE3aBUCUMOCTH Tepuojaa KojeOaHuil Tpys3a, MOJBEIICHHOTO K
HUTH, OT Macchl rpys3a.

6. OmBITBI, JAECMOHCTPUPYIONIHE  3aBUCHUMOCTh  TEpHoaa  KoJieOaHWi
NPY>XUHHOTO MAasgTHHUKA OT MAacChl rpy3a M )KECTKOCTU MPY>KUHBI.

7. IBMepeHue ycKopeHHusi CBOOOIHOTO MaJICHMUS.

Pasnen 10. JDjeKTpOMArHUTHOE 10JI€ M 3JI€KTPOMATHUTHbIEC BOJIHBI.



DNEeKTPOMAarHuTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL ~ CBONCTBA
AJEKTpOMarHuTHeIX BOJH. Illkama »aexkTpoMarHuWTHBIX BOJH. Hcmosib3oBaHue
AJICKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

DnexkTpoMarHutHas npuponaa cera. CKopocTh cBera. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimot.

1. MByueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWIBHOTO

TenedoHa.

Pa3znea 11. CBeToBbBIE SIBJIEHHUA.

JlyueBas  Mogmenp  cBera.  McTroyHuku CBETA. IIpsimosnHeliHO €
pacnpocTtpanenue cBeta. 3armenus Connia u JIynsl. OTtpakenue cBera. IInockoe
3epKajio. 3aKOH OTPAKECHHSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHYTpeHHEe
OTpakeHue cBera. lcmonb30BaHME TOJHOTO BHYTPEHHETO  OTpaKeHHsl B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxa myueit B mH3e. Ontudeckas cucrteMa (oroarnmapara, MUKPOCKOTIA
v Teneckona. a3 kak onTudeckas cucteMa. bim3opykocTh U JaIbHO30PKOCTb.

Paznoxenune Oemoro cBera B crnekTp. OmnbiTel HbtoToHa. CrnoxeHue
CHEKTPAJIbHBIX 1BETOB. Jlucnepcus cBera.

Hemoncmpayuu.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[lonydyenne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

Onruyeckuii CBETOBOI.

Xon nmydeil B coOuparolie JuH3e.

X0 Jiyded B paCCEUBAIOLIECH JIMH3E.

[lonydyenne n300pa’keHUN C HOMOIIBIO JIMH3.

[Mpunimn aeiictBus doToanmapara, MUKPOCKOTIA U TEJIECKOTIA.

L 0o N o U s~ W N R

10. Moenp riasa.

11. Pa3nosxenue 6enoro cBeTa B CIEKTP.

12. [onmyuenne 6enoro cBeTa MpU CIOKEHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopuuie padbomel u onvimo.

1. HccnepoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUS CBETOBOTO Jyda OT yrjia
MaJCHUS.

2. VB3ydeHue xapaKTepHUCTUK U300pakeHHsl MpeaMeTa B INIOCKOM 3epKalie.



3. HccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMJICHUS CBETOBOTO JIydya OT yrija
MaJ€HUsI HA TPAHULIE «BO3TYX—CTEKIIOM.

4. Tlonmydenune nM300pakKeHUI C MOMOIIBIO COOMPAFONICH JIMH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUA U ONTUYECKOW CHIIBI coOuparouiei
JIMH3BI.

6. ONbBITHI 10 Pa3OKEHUIO OEJIOT0 CBETA B CIEKTP.

7. OmbITBI N0 BOCHPUSITHIO LIBETA NPEIMETOB MPU UX HAOIONEHUU 4Yepe3
I[BETOBBIE (DUIIBTPHI.

Pa3nea 12. KBaHnTOBBIC SIBJICHMS.

Oneitel Pesepdopaa u mnanerapHas monens aroma. Mogaens atoma bopa.
Hcnyckanne u nornouenne cBera atoMmoM. KBaHThL. JInHEWUYaTble CIIEKTPHI.

PannoaktuBHOCTh. Anba-, 6era- U ramma-uzinydeHus. CTpoeHHE aTOMHOTO
aapa. Hyknonnas  mozens aroMHoro sapa.  Mzoromsl.  PapuoaxktusHBIE
npeBpaiienus. [lepuoa nomypacnaga aTOMHBIX SIAEP.

SAnepHpie peakuuu. 3aKOHBI COXPAHEHUS 3apsAJOBOrO WU MAacCOBOIO YMCEIL.
DHeprusi CBsI3W aTOMHBIX sijep. CBA3b Macchl M 3Hepruu. Peaknuu cuHTE3a M
nenenus sjaep. Ucrounuku s3neprum CoJiHIa U 3BE3.

SnepHas oHepreruka. JleMCTBUS pPAAUOAKTUBHBIX M3JIyYEHUHA HaA IKHUBBIC
OPTraHU3MBbL.

Hemoncmpayuu.

1. ChekTpsl U3IIy4EeHHs] U MOTJIOLICHHUS.

2. CnekTpsl pa3M4HbIX I'a30B.

3. ComekTp Bojaopoja.

4. HaGmonenue TpekoB B kamepe BuibcoHna.

5. Pabota cuéTunka MOHU3UPYIOMINX U3ITy4ECHUH.

6. Perucrtpanus u3iydeHUs NPUPOIHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnuwie pabomel u onvimot.

1. HaGmonenue CrUIONIHBIX M JIMHEWYATHIX CHEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIMM YACTUIBI [0 TOPMO3HOMY

nytu (o ¢potorpadusm).

3. VB3MmepeHue paauoaKTUBHOTO (pOHA.

IHoBTOpUTEIBbHO-0000 1A MOAYJIb.

[loBTOpUTEIHHO--0000IIAOIITNI MOTYIb PEIHA3HAUCH JJIS1 CUCTEMATH3aI[uH
1 0000111eHus TPEAMETHOTO COACPKAHUS U OTIBITA ACSITEIbHOCTH, TPUOOPETEHHOTO
OpU U3YYEHHH BCETOo Kypca (PU3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHy Mo (u3uke sl 0Oydaromuxcs, BBIOPABIINX ATOT
y4eOHBIN TIPEIMET.

[Ipy W3ydyeHHH IAHHOTO MOAYJIS PEANU3YIOTCS M CHUCTEMATU3UPYIOTCS BHIIBI
NeSTebHOCTH, Ha OCHOBE KOTOPBIX 00€CIeYnBaeTCs JOCTIDKEHUE MPEIMETHBIX U



METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yslbTaroB  oOyudeHus, (GopMupyercs
€CTECTBCHHOHAY4YHasl TI'PAaMOTHOCTb: OCBOCHME HAyYHBIX METOJOB HCCIEIOBAHMUS
SABJICHUN TPUPOJABI M TEXHUKH, OBJIQJICHHE YMEHUAMH OOBACHATH (U3NYECKUE
ABJICHHSA, NPUMEHAA IIOJY4YEHHBIC 3HAHWA, pelarb 3aJadd, B TOM YMHCIE
KayeCTBEHHBIE U JDKCIIEPUMEHTAJIbHBIE.

[IprHIMNMATBHO JEATEIBHOCTHBIA XapaKTEP JaHHOTO pa3/elia peaans3yercs 3a
CY€T TOTO, YTO OOYYarOIIMECs BBITOJIHAIOT 3a/1aHusl, B KOTOPBIX UM IIpeJIaracTcs:

HAa OCHOBE TIOJYYEHHbIX 3HAaHUM pacrno3HaBaTb M HAYYHO OOBSICHSITH
¢u3nueckue SBICHUS B OKPYXKAIOIIeH MPUPOJIE U MOBCEAHEBHON KU3HM;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAaHUS (PU3NYECKUX SIBJICHUH, B TOM
YUCIIE I IPOBEPKU TUIIOTE3 U MOJYYEHHs TEOPETUYECKUX BBIBOJOB;
OOBACHATh HAy4YHBIE OCHOBBI HamOOJiee BAXKHBIX JOCTHKEHHHA COBPEMEHHBIX
TEXHOJIOTUI, HAalpUMep, NPAKTUUECKOT0 HCIIOJIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA INPEBPAILECHUS M COXPAHEHMsI BCEX M3BECTHBIX BHUIOB
DHEPTUH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IIPOI'PAMMDBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

M3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs HaIPaBIICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

PEe3yIbTaTOB.

B pe3ynbrate m3ydenusi GuU3MKM Ha YpOBHE OCHOBHOTO 00IIero oopa3oBaHus

y oOyuarorerocss 0yayT copMUpPOBaHBI CIEAYIOIMINE JUYHOCTHBIE PE3YyIbTaThl B

YacTH:

e 1) IATPHMOTHYECKOI0 BOCIIUTAHHUA:

e — NIPOSIBJICHUE HMHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHICKOM
(bu3NUeCcKO HayKu;

e — IIEHHOCTHOE OTHOIIICHUE K JIOCTHKCHHUSIM POCCUNCKUX yUEHBIX--(DU3UKOB;

e 2) rpa:KIaHCKOT0 M JYXOBHO-HPABCTBEHHOI'0 BOCIUTAHMA:

e —TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJICHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JIOCTKECHUN
buzukuy;

e — OCO3HaHHUE BAXKHOCTH MOPATBHO--3THUYECKHUX IPHUHIIMIIOB B JESITEIBHOCTH
Y4EHOTO;

e 3)3CTETHYECKOI0 BOCIIUTAHUS:

e — BOCHPUSITHE ICTETUYECKUX KauyecTB (PU3NUECKON HAyKH: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUYHOCTH, TAKOHUIHOCTH;

e 4) HIEHHOCTH HAYYHOTI'0 MO3HAHUS:



— OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAayKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHMUSI MHPA, OCHOBBI Pa3BUTUS TEXHOJOTMM, BAXKHEWILEW COCTABIAIOLIEH
KYJBTYpPBI;

— pa3BUTHE HAY4YHOU I0OOO3HATENBHOCTHU, HMHTEpPEca K HCCIEA0BATEIbCKOM
NeSATEILHOCTH;

5) dopmupoBaHuUsI  KYJbTYPHI 3I0pOBbSI M O3MOULMOHAJBLHOIO
O0Jaronosyums:

— OCO3HaHWE IIeHHOCTH Oe3omacHOro oOpa3a KU3HKU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTH MpaBWJI O€30MaCHOTO MOBEICHUS Ha
TpaHCHOpPTE, Ha JOpPOrax, C BJCKTPUUYECKUM M TEIUIOBBIM O0OPYIOBAHHEM B
JOMAIIIHUX YCJIOBUSIX;

— chopMupOBaHHOCTH HaBBbIKA PehIICKCUH, TPU3HAHUE CBOETO MIPaBa Ha OIITUOKY
Y TAKOT'0 K€ MpaBa y APYroro 4eiaoBeKa;

6) TPY10BOI0 BOCIIUTAHUSA:

— AaKTHBHO€ y4yacTUE€ B PEIICHHMH MPaKTUYECKUX 3aaad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alud, TOpoJa, Kpas) TEXHOJOTUYECKOW U
COIMAJILHOM HAIPaBICHHOCTH, TPEOYIONIMX B TOM YUCIe U GU3NYECKUX 3HAHUH;
— MHTEpEC K MPaKTUIECKOMY H3yUeHHUIO Mpodeccuid, CBA3aHHBIX C (U3HUKOI;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA:

— OpHEHTalusi Ha NMpUMEHeHHe (U3MUECKUX 3HAHUU I pelieHus 3ajad B
00JIaCTH OKpY)KAIOIIeH Cpenpl, IUIAHUPOBAHUS TIOCTYIIKOB M OIIGHKH UX
BO3MOJKHBIX MOCJIEACTBUN MJI OKPYKAIOUIEH Cpebl;

— OCO3HaHHWE TNO0ANBLHOTO XapakTepa 3IKOJIOTHUYECKHX MNpolsieM M MmyTel ux
pelIeHus;

8) ajanTanuM K M3MEHAONIUMCS YCJOBHSIM COLMAJIbHOM M NPHUPOAHOM
cpeasl:

— MOTPeOHOCTh BO B3aMMOJICMCTBUM TPU BBIIOJHEHUU HCCICAOBAaHUN U
MPOEKTOB (PU3UYECKOW HAMPaABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

— TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTHM 4Ye€pe3 MNPAKTUYECKYIO
NESATEIILHOCTD;

— nOoTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHWUM, B TOM YHcie GOpPMYIHMPOBATH
u7eH, OHATHUS, TUIOTE3bl O (PU3UUECKUX OOBEKTAX U SABJICHUSAX;

— O0CO3HaHWe JNePHUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
busuky;

— IUIAaHUPOBAHHUE CBOETO0 pa3BUTHUA B MPUOOPETEHHWH HOBBIX (UIUUECKUX
3HAHUI;

— CTpEeMJICHHE aHAJIM3UPOBATh U BBISBJISITH B3AaUMOCBSI3U MIPUPOJIBI, 00IIeCTBA U
HSKOHOMUKH, B TOM YHUCJE C UCMOIb30BaHUEM (DU3NUECKUX 3HAHMIA,



e — OIICHKAa CBOMX JEWCTBHM C Y4ETOM BIMSHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIO0AIBbHBIX TOCIEACTBHA.

METAIIPEIMETHBIE PE3YJIbTATDBI

B pesynbrate ocBoeHHs IporpamMMsl 1o GU3MKe Ha yPOBHE OCHOBHOTO 00IIIETO
oOpazoBanusi y oOyuatomerocsi OyayT chopMUpOBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOUAIOIINE MO3HABATEIbHBIE YHUBEpCAJIbHbIE yueOHbIC NEUCTBUS,
KOMMYHUKATUBHBIE  YHUBEpPCAIbHbIE  Y4eOHBbIE  JCUCTBUS,  PEryJATHBHBIC
YHUBEpCAIIbHBIE y4eOHbBIC TEHCTBUS.

ITo3HaBaTe/IbHBIE YHUBEPCAJbHbIC Y4eOHbIC 1eHCTBUA

ba3oBble Joruyeckue AeucTBU:

e BBIIBISITh W XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(siBNIEHMIN);

e YCTaHaBJIMBaTh CYIIECTBEHHbI MpPHU3HAK KIacCU(PUKALUUU, OCHOBAHUS IS
000011IEHUST U CPAaBHEHUS;

e BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTpuBaeMbIX (akTax,
JTAHHBIX U HAOIOJEHUSX, OTHOCSIIUXCA K (PU3NUECKUM SBIICHUSM;

e BBISBJISATh NPUYUHHO--CJIEICTBEHHbIE CBS3U NPH U3YUYEHUU (PUINYECKUX
SBJICHUN U MPOLIECCOB, JI€JaTh BBIBOJABI C UCIIOIb30BAHUEM JIETYKTUBHBIX U
WHAYKTHBHBIX YMO3aK/IIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aMMOCBS3SIX
(bU3HYECKUX BEIMYHH,

e CaMOCTOSITENILHO BBIOMpPATh Croco0 perieHus: yueOHou Guandyeckoi 3amauu
(cpaBHEHME  HECKOJIbKMX BapUaHTOB  peEIIeHUs, BBHIOOpP Haumboliee
MOAXOSIIErO C Y4ETOM CaMOCTOSITEIbHO BBIAECICHHBIX KPUTEPHEB).

Bba3zoBble ucciiefoBaTeIbCKIE AeiiCTBUS:

e HCIOJK30BaTh BOMPOCHI KaK UCCIIEAOBATEIbCKHUN WHCTPYMEHT TO3HAHMUS;

e TPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OTIBIT, HECIIOKHBIH
bu3MUecKuii 3KCIEPUMEHT, HEOOJIbIIOe HCCeoBaHne (DU3UUECKOTO
SIBJICHUS,

e OIICHMBATh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMAIHIO,
MOJIYYCHHYIO B XOJI€ MCCJICIOBAHMS WM DKCIIEPUMEHTA,;

e CaMOCTOSTENBHO (OPMYIHPOBATH 00OOIIECHUS U BBIBOJBI M0 pe3yabTaTaM
MPOBEAEHHOTO HAOIIOACHHUSI, OTIbITA, UCCIIEIOBAHNUS,

e TMPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIee  pa3BUTHE  (PUINYECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEAIOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX M KOHTEKCTaX.

Padora ¢ ungopmanueii:



NPUMCHSATh Pa3jIMYHbIC METObI, HHCTPYMEHTBI W 3alpOChl TPU TOUCKE U
orOope mHMOpPMAIMKM WIM JaHHBIX C y4ETOM MPEIJIOKEHHOW Y4eOHOM
bu3nueckoi 3amauu;

aHAM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WHPOPMAITHIO
Pa3IMYHBIX BUIOB M OPM MPEACTABICHHS;

CaMOCTOSITEJIBHO ~ BBIOMpATh ONTHMAIBHYIO  (opMy TpeacTaBICHUS
uHpOpMAIMM W WUIIOCTPUPOBATH pelIacMble 3aJadyd  HECIOKHBIMH
cXeMaMu, TuarpaMmMaMi, HHOH Tpadukoi M MX KOMOWHAIUSIMHU.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBIC y‘-l@ﬁHl)le JAeiicTBUSL:

B X0Je OOCyXJAeHHs y4eOHOro Marepuaia, pe3yJbTaToB Ja00paTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYHIECTBY 0OCYX AaeMOU TEMBbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIE HA pEIICHUE 3aJa4d W IOJJep KaHue
0J1aro’keaTeIbHOCTH OOIICHUS;

COTIOCTABIISITh CBOU CYXKACHHUS C CYXICHUAMHU JPYTrUX YYaCTHHKOB
auanora, oOHapy»XMBaTh pa3IMuMe U CXOJICTBO MO3UIIUH;

BBIP@YKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MMCHhbMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABIATHh PE3YNbTaThl BBHIOJHEHHOTO (PHM3MUECKOTO OTbITa
(’KCmIepUMeHTa, UCCIeIOBaHMsI, TPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIYaJIbHO U
paboOTHI MPU PEUICHUN KOHKPETHOU (hU3HUECKOUN MPOOIeMBbl;

MPUHUMATh LeTM COBMECTHOW JESTEIbHOCTH, OPTaHU30BHIBATH JEUCTBUS
mo e¢ JOCTIKEHHUIO: paclpefeNaTh poJid, OoOCYXJaTh MpOIEeCcChl U
pe3ynbTaThl COBMECTHOM paboThl, 0000IaTh MHEHHSI HECKOJIBKUX JTHOJICH;
BBITIOJIHATH CBOIO YacTh paOOThI, TOCTUTAs] KAaU€CTBEHHOTO pe3yjbTara 1o
CBOEMY HANpaBJICHUIO W KOOPJIUHUPYS CBOU JEHUCTBUS C IPYTUMU YJICHAM U
KOMaHJIBI;

OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMIIMI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO CHOPMYJIMPOBAHHBIM YYACTHHUKAMU B3aWMO/ICHCTBUS.

PeryasiTuBHBIC YHMBepCaJbHbIe YieOHbIE 1eHCTBUA

Camoopranusanmus:

BBIIBJISITH NPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYalUsAX, TPEeOYIOMIUX
JUTS pelieHnsT (U3NYeCKUX 3HAHMIA;

OPHUCHTHUPOBATHCA B Ppa3IM4HbIX Imoaxogax IIPUHATHA peHleHI/Iﬁ
(MHIMBUAYaATbHOE, TPUHSATHE PEIICHUs B TPYIIE, NPUHATHE PEIICHHUN
TPYIIIOH);

CaMOCTOSITEIbHO COCTaBJISITh AJITOPUTM pEILICHUsT (PU3NUECKOHN 3a1auu UIu
IJIaHa HUCCICOOBAHUA C y‘léTOM HUMCHOIIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOJKHOCTEW, apIryMEHTUPOBATh IIPejiaracMble BApUAHTHI PELICHUM;



ACJIaTh BBI60p 151 6paTB OTBCTCTBCHHOCTH 3a PCHICHUC.

CﬂMOKOHTpOJIb, IMOIINO HAJIbHbII MHTEJJIEKT:

JlaBaTh aJICKBATHYIO OIICHKY CUTYyallUMd W MpeaJiarath IUiaH e€ U3MEHEHUS;
OOBSICHATh NPUYMHBI  JOCTHMKEHHSI  (HEAOCTIIKEHHUsI)  pe3yJbTaTOB
JeSITeIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTHh KOPPEKTHUBHI B JIECATEIHHOCTh (B TOM YHCJE B XOJ BBIMOJHE HHS
(uU3MYecKoro  HCCIEAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
O0OCTOSITENILCTB, WM3MEHUBIIUXCS CHUTYyallMif, YCTAHOBJEHHBIX OIIUOOK,
BO3ZHUKIIINX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJbTaTa LIEIN U YCIOBUAM;

CTaBUTH ce0sl HA MECTO JIPYroro YelOBeKa B XOJ€E CIopa Wi AUCKYCCUU Ha
HAy4YHYIO0 T€MY, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYToro;
MPU3HABaTh CBOE MPaBO HA OMIMOKY MPU perieHrr (U3NUEeCKUX 3a1ad Uiu
B YTBEPKJICHHUSIX HA Hay4YHbIE TEMBbI U TAKOE XKE MPaBO JPYroro.

INPEJMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 7 Kjiacce peaIMeTHbIC pe3yIbTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTPAKaTh C(l)OpMI/IpOBaHHOCTB y O6y‘laIOIJ_II/IXCH YMCHHﬁZ

UCIOJIb30BaTh  MOHATHA:  (U3MYECKHME UM  XUMHYECKHE  SIBJICHUS,
HaO0JII0/IEHHEe, SKCIEPUMEHT, MOJIeJb, TUMOTe3a, €IWHUIBl (PU3NYECKUX
BEJIMUMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOEe), MEXaHW4YeCcKoe JBWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHUs, PABHOJJACUCTBYIOIIAS
cuna, nedopmanus (ympyras, IIaCTHYECKas ), HEBECOMOCTb,
COOOIIA0IINECs COCY/IBI;

paznmuuarh aBiaeHUs (nuddysusa, TEIoBOE IBHUKEHHUE YaCTHI[ BEIECTBA,
paBHOMEpHOE  JABWKEHHE, HEPAaBHOMEpPHOE  JBWKEHHE,  HHEPIUS,
B3aMMOJICUCTBHAE TEJI, PABHOBECUE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBHIO
BpallleHus, Tiepeaada JaBiCHUs TBEPIBIMHU TEIaMH, KUIKOCTIMH U Ta3aMH,
atMoc(epHOE [aBJieHWE, IUIAaBaHUE Tell, NPEeBpalleHUs MEXaHUYECKOU
HHEPTUH) MO OINUCAHUIO WX XapAKTEPHBIX CBOWCTB U HA OCHOBE OTBITOB,
JEMOHCTPUPYIONIUX JTaHHOE (U3UUECKOE SBIICHUE,

pacmo3HaBaTh  MPOSIBJICHUWE M3YyYEHHBIX  (U3MYECKUX  SBICHUHA B
OKpY)KaloIllleM MHupe, B TOM uucie (U3NYECKHUe SIBICHHUS B MPUPOJIE:
MpUMEPHl JBWKEHHSI C Pa3UYHBIMU CKOPOCTSMH B >KMBOW M HEKUBOU
MpUpOJie, NEUCTBUE CHIIBI TPEHHS B MPUPOAE U TEXHUKE, BIUSHUE
aTMOC(EpHOTO /1aBJICHUSl Ha KUBOW OpPraHW3M, IUIaBaHHUE DPBIO, phluark B
TEeJe YeJIOBEKa, MPU ATOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4dy B Y4EOHYIO,
BBIJICIISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PUBNYECKUX SIBJICHUMN;



ONKCHIBATh M3YYCHHBIE CBOMCTBA TN U (PU3UUECKHE SIBJICHUS, HCIIOJIB3YS
¢bu3nyeckue BeMTUUHHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BpEMs, MyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC Tena,
CuJia TPEHUs, AaBjieHue (TBEPAOTro Teja, )KUIKOCTHU, Ia3a), BRITAJIKUBAIOast
cuiia, MeXaHuueckas paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIBI,
KO(pPUIMEHT TMOJEe3HOro JEHCTBUS MEXAaHU3MOB, KUHETHYECKas U
NMOTEHIMAJIbHASL ~ DHEPrHs), IMpPU OINUCAHUM MPaBUIbHO TPaKTOBATH
(bu3NYECKUl CMBICT UCHOJB3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €AUHULIBI
(bu3NYeCKUX BEJIMYHMH, HAXOAUTh (POPMYIbI, CBA3BIBAIOLINE JIAHHYIO
(GU3MUECKyl0 BEIMYMHY C JPYrUMHU BeJIMYMHAMH, CTPOUTH TIpaPuKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUYMH;

XapakTepu30BaTh CBOMCTBAa Tel, (U3UYECKUE SBJICHUS U TIPOLECCHI,
WCIIOJIb3Ysl TpaBWia CIOXKEHUs CWI (BIAOJb OJHOM mpsiMoif), 3akoH ['yka,
3akoH [lackans, 3axkoH Apxumena, MpaBUIO paBHOBecHs pbruara (OJsoka),
«30JI0TO€ TPaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
SHEPTUU, MpPHU OSTOM JaBaThb CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMCBIBATH €TI0 MATEMAaTUYECKOE BBIPAKCHMUE;

OOBACHATH (PU3MYECKUE SIBJICHUS, POLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMii MPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBISITh NIPUUYMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 1—2
JIOTMYECKUX IaroB ¢ ONOpPOd Ha 1-2 M3y4yeHHBIX CBOWCTBA (PU3MUECKUX
ABJICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTh pacy€THele 3adaud B 1—2 JEHCTBUSA, WCIOJB3YS 3aKOHbl H
bopmynbl, cBs3bIBatolIMe (U3MYECKUE BEJIMYMHBI: Ha OCHOBE aHAIN3a
YCIIOBHSl 3aJlayyl 3alMChIBaTh KPATKOE YCIOBUE, MOJCTABIATH (PU3UUECKUE
BEMYMHBI B (OPMYJBI M MPOBOJAUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIe, HEOOXOAUMBIEC MJISl PEUICHUs 3a]ay, OLEHUBATh PEAIMCTUYHOCTD
MOJIy4YE€HHOW (hU3MYECKON BEIMYUHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh NpH MOMOLIU
(U3NYECKUX METOJOB, B OIIMCAHUM UCCIIEIOBAHUS BBIIEISTH IPOBEPSIEMOE
MPEANoJioKeHHe (TUIOTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJTyYESHHBIN
pe3ynbTaT, HAaXOIUTh OIIMOKKA B XOJI€ OIBITA, ENaTh BBIBOJBI IO €ro
pe3ynbraram;

MPOBOJAUTH ONBITHI 1O HAOMIOAEHUI0  (DU3MYECKUX SBJICHUUA UJHU
(bu3nyecKkux CBOMCTB Tel: GOPMYIMPOBATH MPOBEPSIEMbIE MPEATNOTI0KEHH,
coOHMpaTh YyCTAHOBKY W3 MPEJIOKEHHOTO 000pYJOBaHUs, 3allUChIBATh XOJ]
onbITa U GOPMYJIUPOBATH BHIBOIBI,

BBIIIOJIHATE MPSIMBIE HM3MEPEHHsI PACCTOSIHUS, BPEMEHHM, MAacChl Telna,
o0béMa, CWIbl M TeMIepaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX H



UppPOBBIX MPHUOOPOB, 3aMUCHIBATh I[MOKa3aHUS MPUOOPOB C Y4YETOM
3aJJaHHOU aOCOJIOTHOW MOTPENIHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCHUMOCTU OJHOW (PU3NYECKOW BEIMYHHBI OT
ApPYrol C HUCHOJB30BAHUEM IMPSMBIX H3MEPEHUI (3aBUCUMOCTU IIyTH
PaBHOMEPHO JIBMKYILETOCS Teljla OT BPEMEHH JBUKEHUS TeJa, CUJIbl TPEHUS
CKOJBbKEHUSI OT Beca Tena, KayecTBa OOpaOOTKH MOBEPXHOCTEW Tel U
HE3aBUCHUMOCTH CWJIbl TPEHUS OT IUIOIIAJAN CONPUKOCHOBEHHUS TEJ, CHUJIbI
YIIPYrOoCTU OT YIJMHEHUS TMPYKUHBI, BBITAIKUBAIOIIEH CHIBI OT 00BbEMa
NOTPYXEHHON YacCTH TeNa U OT IUIOTHOCTU >KMIKOCTH, €€ HE3aBHCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUU
IUIABaHUsl TeJ, YCJIOBHM paBHOBECHs pbluara U OJOKOB), y4acTBOBaTb B
IUIAHUPOBAHWM  y4eOHOTO UCCIENOBaHUSA, COOMpAaTh YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUs, CIeAys NPEeIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yJbTaThl MOJYYEHHOM 3aBHUCUMOCTH (PU3MUECKHUX BEJIMYMH B BUJE
NPEJIOKEHHbIX Ta0aul M rpaduKoB, JAenaTh BBIBOJABI MO pPE3yJbTaTaM
HCCIIEIOBAHNS;

MPOBOJAUTh KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEJIWYUH (IJIOTHOCTH
BEUIECTBA KUAKOCTH U TBEPAOTO Tela, CUla TPEHHS CKOJILKEHUS, JTaBJIeHUE
BO3/lyXa, BBITAJIKUBAIOIIAs CWJIa, JCWUCTBYIOIIAas Ha MOTPYXEHHOE B
KHUIKOCTh  T€NO, KOIP(PUUMEHT  TMOJIE3HOTO  JEHCTBUSL  HPOCTBIX
MEXaHU3MOB), CIEAysd NPEUIOKEHHON WHCTPYKLHMH: IPU BBINOJIHEHUU
U3MEpeHnii coOMpaTh JKCHIEPUMEHTAIFHYI0O YCTaHOBKY M BBIYUCISTH
3HAYEHHE HUCKOMOM BEJIUYMHBL;

coOJIr0/1aTh MpaBMiia TEXHUKKU 0€30TMacCHOCTU MpHU padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHUUIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapomeTp,
phIYar, MOJBKHBINA M HENOJIBIXKHBIA OJIOK, HAKJIOHHAS TJIOCKOCTB;
XapakTepu30BaTh NPUHLUMIOBL  ACHCTBUA  W3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOHM Ha MX ONUCaHud (B TOM 4YHUCIE:
NOJAIINIHUKY, YCTPOMCTBO  BOAONPOBOAA, TMIAPABIMYECKUIl  Ipecc,
MaHOMETp, BHICOTOMEp, TOPITHEBOM HACOC, apEOMET)), UCTIONb3YSl 3HAHUS
0 CBOMCTBaxX (M3NYECKUX SBJICHUN U HEOOXOAMMBIE (PU3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJAUTH  MpUMeEpbl  (HAXOAUTh  HMHPOPMAIMIO O  IpHUMepax)
MPAKTUYECKOTO MCMOJIb30BaHUS (PU3NUECKUX 3HAHUKA B MOBCEIHEBHOM
KU3HHM U1 oOecriedeHns: 0€30MacHOCTH MpH 0oOpalieHuu ¢ nmpudopamMu u
TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHS 310POBbs U COOJIIOAEHNUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOLIEN cpene;



e OCYHIICCTBJIATH OTOOP WCTOYHUKOB wuHPopManmu B VHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM MOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TMyTEM CPAaBHEHUs PA3IMYHBIX HCTOYHHUKOB  BBIICISTH
nHOpMaIio, KOTOpas SIBISETCS MNPOTUBOPECUMBON WM MOXKET OBITh
HEI0OCTOBEPHOM;

e WCIOJIb30BaTh IPU BBHINOJHEHUU YYEOHBIX 3aJlaHUM HAYYHO--TIOMYJSIPHYIO
TuTeEpaTypy GU3HMYECKOTO COJEpKaHMs, CIIPABOUHBIE MATEPHAIIbI, PECYPChI
cetu UuTepHer, BrageTb NOpuUEMAMHU KOHCHEKTUPOBAHUS  TEKCTA,
npeobpazoBanHusi HHPOPMAIMKU U3 OJTHOU 3HAKOBOW CHUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpaTKUE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB WHGOpMAIUU (PU3NUECKOTO COJECpP)KaHUS, B TOM
quUCIIe MyOJIMIHO JeaTh KpaTKue COOOIIEHUS O pe3ysibTaTaX MPOEKTOB UIIH
y4eOHBIX HUCCIIEJOBAaHUHM, MPU ITOM I'PAMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATHWHBIA ammapar Kypca (U3HKH, COIMPOBOXKIATh BBICTYIJICHHE
MPE3CHTAIIUE;

e TIPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCICIOBAHUN pacnpeaciiiaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJa4yaMH,
CIICAUTh 3a BBIIOJHCHWEM IIJJaHA JEHCTBUM, aJCKBAaTHO OICHUBATh
COOCTBEHHBI  BKJIQJ, B  JCATENbHOCTh  TPYNNbL,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aWMOJICMCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHiry o0yuenust B 8 kjiacce mpeMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE

TOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH Y O0YUYaAIOUIUXCS YMEHUM:

e HCIIOJI30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKECHUE
aTOMOB U MOJICKYJI, arpPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTALINYECKUE U
amMmop(dHbIC TeNa, HACHIIICHHBIM MW HEHACHINICHHBIA Iap, BIAXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS JHEPrusl, TEIUIOBOW JBUTATEb,
BJIEMEHTAPHBIN AJIEKTPUYECKUN 3apsifl, SJEKTPUUYECKOE MOJIE, MPOBOJIHUKHU
Y IUDJICKTPUKH, TIOCTOSTHHBIA 3JICKTPUYECKUN TOK, MArHUTHOE MOJIE;

e pasnuuaTh SIBJICHUS (TEIUIOBOE paCUIMPEHUE M CKaTue, Tervlonepejaya,
TEIUIOBOE PAaBHOBECHE, CMAaYMBAHUE, KaNWULAPHBIE SIBJICHUS, UCIAPEHUE,
KOHJICHCAIMs, IUIaBJICHHE, KpHUCTauM3amnus (OTBEp/eBaHUE), KHUIICHUE,
Temionepenaya (TErIoNpOBOAHOCT, KOHBEKIIHS, U3ITy4YCHHE),
AJIEKTPU3ALMS TEJ, B3aUMOJECHUCTBUE 3apAA0B, JCUCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAaHHWE, B3aWUMOJICMCTBUEC MArHUTOB, JICMCTBHE
MAarHuTHOTO TOJIT HAa MPOBOJHUK C TOKOM, JICKTPOMArHUTHAsT WHIYKIIHS )
[0 OIMCAHUID MX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIbBITOB,
JEMOHCTPHUPYIOIMMNX JaHHOE (DU3NUECKOE SBJICHHUE;

e pacrmo3HaBaTh TMPOSIBJICHUE M3YYCHHBIX  (PU3MUECKUX  SBJICHUM B
OKpYXKaOIleM MHUpE, B TOM uucie (U3MYECKUE SIBICHHUS B TPUPOJIC:



MOBEPXHOCTHOE HATSHKEHHWE W KaNWUIIPHBIE SBICHUS B MPUPOJE,
KpUCTaJUIbl B mpupoje, uzinydenue ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pazoBaHUE POCHI, TyMaHa, UHES, CHEra, dJIEKTPUIECKUE
ABJCHUA B atMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMJu, Apeiid MoarOCOB, pOJIb MATHUTHOTO TOJIS /JIs ’KU3HU Ha 3eMIe,
MOJIIPHOE CHUSHUE, TPU JTOM TIEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIICJIATH CYIIECTBEHHBIE CBOWCTBa (MpPHU3HAKH) (U3UUYESCKUX
SIBJICHU;

OTHCHIBATh M3Y4YEHHBIC CBOMCTBA Tell U (PU3MUYECKHUE SIBJICHUS, UCIIONb3YS
¢bu3nueckre BEIMYUHBI (TeMIepaTrypa, BHYTPEHHSIS DHEPrusi, KOJIMYECTBO
TEIUIOThI, yJelbHasg TEIUIOEMKOCTh BEILIECTBA, YyJAelbHAas TeIIoTa
TUIABJICHUS, yJeNbHas TeIuioTa mapooOpa3oBaHus, yJenbHas TeIIoTa
CrOpaHvsi TOIUIMBA, KOA()PUIMEHT TOJEe3HOro JEHCTBHUS TEIUIOBOM
MAIlIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/YXa, SJICKTPUUECKUM 3apsij, cujia
TOKa, OJJIGKTPUUECKOE  HAMNpsHKeHHe, CONPOTHUBIIEHUE  MPOBOJHHKA,
yIIeTbHOE COMPOTHBIICHHE BEUIECTBA, pPa00Ta M MOITHOCTH IIEKTPUIECKOTO
TOKa), TMPH ONHCAHWUM TIPABHIBHO TPAKTOBATH (UINUECKHA CMBICI
WCIOJIb3YEMBIX BEIIMYUH, 0003HAYCHUS U €IUHUIIBI (PU3UUECKUX BEJIHYMH,
HAXOJUTh (DOPMYJIbI, CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIHUYHHY C
IPYTUMU BEJIUYMHAMH, CTPOUTh TpadUKKM M3YUYEHHBIX 3aBUCUMOCTEMN
(bUBUYECKUX BEJIMYMH,

XapakTepu30BaTh CBOMCTBAa Tel, (U3UYECKUE SBJICHUS U TIPOLECCHI,
UCTIOJIb3Ysl OCHOBHBIE TOJIOKEHHUS MOJIEKYISIPHO--KUHETUYECKOW TEOpUHn
CTPOCHHUS BEIECTBA, MPUHIMI CYNEPHO3UIUU TMOoJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH OMa I yyacTka LIeNH, 3aKOH
Jxoynsa—JleHia, 3aKk0H COXpaHEHHU dHEPTUH, TIPH STOM JaBaTh CIIOBECHYIO
(bOpMYIHPOBKY 3aKOHA ¥ 3aIMCHIBATH €r0 MaTEMaTUYECKOE BHIPAKECHHE;
OOBACHATH (PU3MUECKHE NPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBIATH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTrHYeCcKUX
IaroB ¢ Oomnopoil Ha 1-2 W3y4eHHBIX CBOMCTBA (U3MUYECKHUX SIBJICHUH,
(bU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3adaud B 2—3 JEWUCTBUSA, WCIIOJNB3YS 3aKOHBI H
dbopMyIbl, cBs3bIBaOIMINEe (U3MYECKHWE BEIMUYMHBI: HAa OCHOBE aHaIu3a
YCIIOBUS 3aJlayd 3allUChIBaTh KPAaTKOE YCIOBHUE, BBISIBISTH HEIOCTATOK
JaHHBIX JUIA pEIIeHWs 3a7add, BBIOWpATh 3aKOHBI ©  (POPMYIIHI,
HEOOXOMUMBbIe Ui e€ pEIIeHUs, MPOBOAWTH Pacuy€éThl W CpPaBHUBATH
MOJIyYeHHOE 3HaYeHUe (PU3NUECKON BEIMYMHBI C U3BECTHBIMU JaHHBIMU;



pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU TOMOIIH
(U3NYECKHX METOJIOB, HCIIOJIB3Ys ONHMCAHUE WCCIICOBAHUS, BBIICTSATH
MPOBEPSIEMOE  MPENANOJIOKEHUE, OLEHUBATh MPABWILHOCTh  MOPSJIKA
MIPOBEICHUS UCCIICAOBAHMS, J€1aTh BBIBOJKI,

OPOBOJAUTH ONBITHI MO HAOMIOJCHUIO  (PUMYECKUX  SIBICHUM  WIIH
(bU3MYECKNX CBOMCTB Tell (KaNWUIAPHBIE SIBJICHUSI, 3aBUCUMOCTh JaBJICHUS
BO3/1yXa OT ero o0béMa, TeMIepaTrypbl, CKOPOCTH MPOLIECCAa OCTHIBAHUS U
HarpeBaHus TPU MIIYYCHUH OT IBETa HU3Iydyaromiei (MOoTJoIaroIeit)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHMSI BOJBI OT TEMIEpPaTyphbl >KUAKOCTU U
WIOWAaan €€ TMOBEPXHOCTH, JJIEKTpHU3alus TeJl W B3aUMOJCHCTBHE
ANEKTPUYECKUX  3apsiA0B, B3aMMOJCHCTBHE ITOCTOSHHBIX MArHUTOB,
BU3yaJIM3allsl MAarHUTHBIX TMOJIEH TIOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MAarHuTHOTO TMOJII Ha MPOBOJHUK C TOKOM, CBOWMCTBA B3JIEKTPOMArHuTa,
CBOMCTBa DJEKTPOJABUIATEIsl  IMOCTOSIHHOTO TOKa): (QopMmynupoBaTh
MpOBEpsieMbIE MPEIOJIOKEHUSI, COOUpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyA0OBaHUs, ONIUCHIBATH XOJI OMBITa U (OPMYIUPOBATH BHIBOJIbI;
BBINIOJIHATH MPSIMbIE U3MEPEHUS] TEMIIEPATYPbl, OTHOCUTENILHOM BIAXKHOCTHU
BO31yXa, CWIbl TOKA, HANPSDKEHHS C UCIOJb30BAHMEM aAHAJIOTOBBIX
npubOpOB M JaTYUKOB (HU3MUECKUX BEIMYHMH, CPAaBHUBATh PE3YJIbTATh
W3MEpEeHni ¢ y4€TOM 3aJITaHHOW a0COJIIOTHOM MOTPEITHOCTH;

MPOBOJAUTH UCCIIEOBAHNE 3aBUCUMOCTU OJHOM (PU3NUECKO BETUYHUHBI OT
Ipyrol ¢  HUCIHOJb30BAHHEM  MPSMBIX  HM3MEPEHUM  (3aBUCUMOCTH
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JJMHBI, IUJIOMIAAN TMONEPEUHOTO
CEUYEHUSI U YJIETbHOTO CONMPOTHUBIIEHUS BEILECTBA MPOBOJHUKA, CUIIBI TOKa,
UAYIIET0 4Yepe3 MNPOBOJHUK, OT HANpsDKEHWsT HAa  MOPOBOJHUKE,
UCCIIEJOBAaHUE  MOCJIENOBATEIbHOIO MW  MapajUIeNbHOTO  COEIMHEHUM
MIPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOMpPATh YCTAHOBKY U
BBITIOJIHSATh W3MEPEHUS, CIEAysl MPEJIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJy4YeHHON 3aBUCUMOCTU B BUJIE TaOJMIl U TpadUKOB, J1e1aTh
BBIBOJIBI 110 PE3YyJIbTaTaM HCCJEI0BAHUS;

MPOBOJAUTh KOCBEHHbIE HW3MEPEeHHs] (U3NYECKUX BENUYMH (yIelbHas
TEIUIOEMKOCTh  BEIIECTBA, CONPOTHUBJICHUE TMPOBOJHHUKA, pabdoTa W
MOIITHOCTh D3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEpEHUs, coOupaTh
AKCHEPUMEHTAIBHYIO YCTAaHOBKY, CJIE€Ays MPEIIOKEHHOW HHCTPYKLHH, U
BBIYHCIISITh 3HAYCHUE BEIINYUHBL

coOroaTh MpaBUiia TEXHUKU O€30MaCHOCTU TP padoTe ¢ JJabopaTOPHBIM
000py/I0BaHUEM;

XapaKTepu3oBaTh  MPUHUUIBI  JIEWCTBUA  M3YYEHHBIX NOpHOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONMHUCAHUA (B TOM YHUCIE: CUCTEMA



OTOIUIEHUS! JOMOB, THTPOMETp, NapoBasi TypOUHA, aMIIEpPMETP, BOJBTMETP,
CUETYUK DJIEKTPUUECKONW DHEPTUH, DIIEKTPOOCBETUTENILHBIE MPUOOPHI,
HarpeBaTesbHbIC AIEKTPOTPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MPEAOXPAHUTEINH, JIEKTPOMArHUT, 3JEKTPOABUTATENb MOCTOSHHOTO TOKA),
UCIOJIb3YSl 3HAHUSA O CBOUCTBaX (DM3MYECKHUX SIBJICHUH U HEOOXOJHUMBbIE
(du3nuecKre 3aKOHOMEPHOCTH;

e pAacCMO3HaBaThb NPOCTHIE TEXHUYECKHUE YCTPONCTBA M U3MEPUTEIIbHBIE
MpUOOPHI 10 CXEMaM U CXEMaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUYECKHX Iened ¢
MOCJIEIOBATENbHBIM U MAapaUIEIbHBIM COECUHEHUEM 3JIEMEHTOB, pa3ianyas
YCIOBHBIE 0003HAYEHUS JIEMEHTOB DJICKTPUUYECKUX IIETIEH;

e TMPUBOAWTH TpUMEPH  (HAXOAUTh  HWHPOPMAIMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUKA B IOBCEIHEBHOM
KU3HU U1 oOecrieueHrss 0€30MacHOCTH TMpHU OOpalieHuu ¢ Mpudopamu u
TEXHUYECKHUMH yYCTPOMUCTBAMHM, COXPAHEHHSI 3J0POBbS U COOIOCHHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIIEeH cpene;

e OCYWIECTBISAITb MOUCK HMHPOpMaLUU  (PU3HMUECKOTO  COAep>KaHUs B
WuTepHere, Ha OCHOBE HMEIOIIMXCA 3HAHUM M MYyTEM CpPaBHEHUS
JOTIOJIHUTENILHBIX UCTOYHUKOB BBIACIATh UH(DOPMAIIHIO, KOTOpas SBIISETCS
MPOTUBOPEUUBOMN WM MOXKET OBITH HEJJOCTOBEPHOI;

e HCIOJIL30BaTh TMPH BBINOJIHEHUH YYEOHBIX 33JaHUN HAYyYHO--TIOMYJSPHYIO
auteparypy GU3NYECKOro COJEpKaHusl, CIPaBOYHbIE MaTEpHalbl, PECypChl
cetu UHTepHer, BiajeTh nOpuUEMaMU KOHCIEKTHUPOBAHHS  TEKCTa,
npeoOpazoBanusi HHPOPMAIMKU U3 OJTHOU 3HAKOBOW CHUCTEMBI B APYTYIO;

e CO3/7aBaTh COOCTBEHHbIC IHCHMEHHBIE U KpaTKHWE YCTHBIE COOOIICHHUS,
0000mas wuHOpPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (UUUYECKOTO
COJIep KaHusl, B TOM YHUCIIE TyOJIMYHO MPEACTABIATh PE3YIbTAThl IPOEKTHO I
WM UCCIIEA0BATENbCKON E€ATEIbHOCTH, MPU 3TOM IPAMOTHO HCIIOJIb30BaTh
W3YYCHHbI TOHATUUHBIA ammapar Kypca (U3UKHA, COMPOBOXKIATh
BBICTYIUICHUE TPE3eHTALMEH;

e TPU BBHINOJHCHUH YYEOHBIX TIPOCKTOB U HWCCICHOBAHUM (PU3NIESCKHUX
MPOLIECCOB pacmpeAesiTh OOA3aHHOCTH B TpPyNNe B COOTBETCTBUU C
MOCTABJICHHBIMU 3aj7]a4aMU, CJICIUTh 3a BBHIMOJHEHHEM IUTaHA JCHCTBUU U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIaa B
NS TeIbHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKAaTUBHOE B3aUMO/IEUCTBHUE,
MPOSIBIISISE TOTOBHOCTh pa3pelaTh KOH(PIUKTHIL.

K xoH1y oOyuenus: B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaAIOLIUXCS YMEHUM:



UCIIOJIb30BaTh  TOHSATHUS: CHUCTeMa OTcu€Tra, MarepuaibHas TOYKa,
TPAeKTOPHUs, OTHOCUTEIHLHOCTh MEXaHMYECKOTO JBWXKECHUS, AehopManus
(ympyrasi, IulacTU4yeckasi), TpPEHHE, LEHTPOCTPEMUTEILHOE YCKOpEHHE,
HEBECOMOCTb U MEPEerpy3ku, LEHTP TSKECTH, aOCOJIOTHO TBEPAOE TEJO,
LHEHTP TSKECTU TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KOjeOaHus U
BOJIHBL, 3BYK, HHQPaA3BYK U YJIbTPa3BYK, AJIEKTPOMAarHUTHbIE BOJIHBI, IIKaJa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTH,
CHEKTPhl UCIMYCKAHUS W TOIJIONIeHHs, alb(ha-, OeTa- U raMMa-u3iaydeHusl,
W30TOIIBI, SiZIepHAsi YHEPTETHKA,;

paznuyarh SBJICHUA (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJUHENHOE
IBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE [BW)XEHHE, CBOOOIHOE
najicHue TeJl, PABHOMEPHOE JBMKEHHUE 10 OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, PEeaKTHBHOE JABMKEHHE, KojeOaTeabHOE IBIDKEHHUE (3aTyXarolue Hu
BBIHYXJICHHbIE KOJeOaHus1), PE30HAHC, BOJHOBOE JIBIDKEHHE, OTPaKCHUE
3ByKa, MPSAMOJMHEHHOE pACIpPOCTPaHEHHE, OTPAXXEHUE U TMPEIOMIICHUE
CBETA, M0JHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKEeHUEe OesIoro CBeTa B
CHEKTP U CJOXKEHHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCHsSl  CBETAa,
€CTeCTBEHHAs] PaJUOAKTUBHOCTh, BO3HHUKHOBEHHE JIMHEWYATOTO CIEKTpa
W3ITy4EHUs) 1O OTMCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOLIUX JTaHHOE (U3UUYECKOE SIBIICHUE;

pacro3HaBaTh  MPOSBJICHHWE W3YYEHHBIX  (PU3MYECKUX  SIBICHHA B
OKpyXKawiieM Mupe (B TOM 4Yucie (HU3UYECKUE SBJIICHUS B TPHUPOJIC:
MPWIMBHI U OTJUBEI, ABMKeHHUE MiaHeT COJIHEYHOW CHCTEMBI, PEaKTHBHOC
JBIDKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHUBOTHBIMHU,
3eMJICTPSICEHUE, CEUCMUYECKHe BOJHBI, I[yHaMH, 23XO, I[BETa Tell,
ONTHYECKHE SIBJIICHUS B NPHUPOJE, OMOJOTUYECKOE [EWCTBHE BHIUMOTO,
yIbTpauOJIETOBOTO U PEHTTEHOBCKOTO  M3JIy4E€HH, €CTECTBEHHBIM
PaIuOaKTUBHBIN ()OH, KOCMHUYECKUE Jy4YH, PAJUOAKTUBHOE H3IyYCHUE
NPUPOJIHBIX MHUHEPAJOB, JEWCTBUE PAJAMOAKTUBHBIX UW3IYYEHUH Ha
OpraHu3M 4eJIOBeKa), MPU HTOM MEPEBOJUTH NPAKTUUYECKYIO 3a7ady B
y4eOHYyI0, BBIIENSATh CYIIECTBEHHbIE CBOMWCTBA (MpHU3HAKK) (U3HUECKHUX
SIBJICHMUIA;

OTMCHIBATh M3y4YEHHBIC CBOMCTBA Tell U (U3MUECKHE SIBJICHUS, MCIIOJb3YS
¢u3nueckre BeNUYUHBI (CPEIHSAS UM MTHOBEHHAash CKOPOCTh Tella TMpu
HEPaBHOMEPHOM JIBIDKEHUH, YCKOPEHHE, TepeMelleHne, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHHUS, CWIa YIPYrOCTH, CHJIA TSKECTH, YCKOpPEHHE
CBOOOJHOrO TMAaJEeHUsi, BEC Tela, HUMIIYJIbC Tella, HWMILYJIbC CHIIbL,
MexaHuueckass paboTa M MOIIHOCTb, IOTEHIMAJIbHAs HHEPTUsl Tena,
MOJHATOTO HaJl TIOBEPXHOCTBIO 3€MJIM, NMOTCHIMATIbHAS DHEPTUS CKATOU



NIPYKUHBI, KHHETUYECKAsi SHEPIHsl, TIOJIHAS MEXaHUUYECKasi SHEPTHUsL, IEPUOL
M 4YacToTa KoJieOaHWi, JJIMHA BOJIHBL, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTb CBETa, II0Ka3aTellb NPEJOMJICHHUS Cpeabl), MpPU ONUCAHUU
NPAaBWIBHO TPAaKTOBAaThb (PU3UYECKHHA CMBICI MCIIOJIB3YEMBIX BEIMYUH,
0003HaUYCHUSI W EAUHMIBI (PU3UYECKUX BEIMYMH, HAXOJIUTh (OPMYIIBI,
CBA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIMYUHY C JAPYTMMH BEJIMYMHAMHU,
CTpOUTH rpa¥Ki U3YyYEHHBIX 3aBUCUMOCTEH (PM3MUYECKHUX BEJIUYMH;
XapakTepu3oBaTh CBOMCTBAa Tel, (U3UYECKUE SBJICHUS U TPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHHs DJHEPIMH, 3aKOH BCEMHPHOIO TATOTEHHS,
IPUHIMII CYNEPHO3UIMM CWI, IPUHIMII OTHOCHTenbHOCTH [‘aymmnes,
3aKk0oHbl HbIOTOHA, 3aKOH COXpPAHEHWsI HMMITYJIbCA, 3aKOHBI OTPAKEHUSA U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMsI 3apsiA0OBOTO M MacCOBOTO UHCEII
NPy SACPHBIX PEAKUUsIX, NPU 3TOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3alMChIBaTh €r0 MaT€MATHYECKOE BBIPAKEHUE;

OOBSACHATHh (PU3MUECKHE NPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMd NpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIBISATH
MIPUYUHHO--CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTHYECKHUX
1aroB ¢ OMopo Ha 2—-3 U3y4EHHBIX CBOWCTBA (U3NYECKUX SIBIICHHM,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiats pacu€THbIE 3a/1a4u (ONMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHMI),
UCHOJIb3Yysl 3aKOHBI M (POPMYJIBL, CBSI3BIBAIOIINE (PU3MUECKHE BEJTMUMHBL Ha
OCHOBE aHaJIM3a YCJIOBHSI 33[a4M 3alUChIBaTh KPAaTKOE YCJIOBUE, BBISIBIATH
HEIOCTAIONINE WM M30BITOYHBIE JTaHHBIC, BHIOUPATH 3aKOHBI M (POPMYIIBI,
HEOOXOJMMbIE Ui pEIIeHUs, NPOBOAUTH pacYETbl U  OLEHUBATh
PEATMCTUYHOCTD MOJIY4YEHHOTO 3HAYEHUs (PU3HMUECKON BEIUYHUHBI,
pacro3HaBaTh MpOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh MpPU MOMOIIH
(U3HYECKUX METOJIOB, HCIOJb3Yys ONHCAHUE WCCIECIOBAHUS, BBIICIATH
IIPOBEPSEMOE  MPEANOJIOKEHUE, OLEHUBATh MPAaBUIBHOCTh  MOPSAKa
NIPOBEJEHUS  WCCIEIOBAHMSA, JI€JaTb  BBIBOJBIL, HMHTEPIPETUPOBATH
pe3yabpTaThl HAOMIOAEHUN U OIBITOB;

IPOBOJUTH ONBITBI MO HAOMIOACHHUIO  (U3NYECKUX  SIBJICHUM WU
bu3nYecKuX CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HeioToHa, 3akoHa
COXpPaHEHMs] SHEPIUH, 3aBUCHUMOCTh IEpHOJa KOJIEOAHUN NPYXKUHHOTO
MasATHMKA OT MAacChl Ipy3a M JKECTKOCTH IPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KoJIeOaHUM, TMPSAMOJIMHEHHOE paclpOCTpaHEHUE CBETa,
pasiiokeHne Oenoro cBeTa B CHEKTP, M3YUEHUE CBOICTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs Npenmera B coOuparomiei
JMH3€, HAOIOJIEHUE CIUIOUIHBIX M JIMHEHYaThIX CHEKTPOB H3IIYUYECHHMS ):
CaMOCTOSITEIBHO ~ cOOMpaTh YCTaHOBKY M3  HK30BITOYHOro  Habopa



000pyIOBaHUs, OTTUCHIBATH XO/JI OIBITA U €r0 PE3yJIbTaThl, (OPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOTUMOCTH CEPHUIO MPSMBIX HU3MEPEHUH, Ompenenss
CpelHee 3HAuYeHHE u3MepseMoil BennduHbl ((POKYCHOE paccTOsIHUE
coOuparoiel JIMH3bI), OOOCHOBBIBATH BBIOOP clOcO0a U3MEpPEHUS
(u3MepuTeNnbHOTO Mpudopa);

MPOBOAUTH HCCIEIOBAaHHE 3aBUCUMOCTEH (DU3MUECKMX BEIMYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTh IyTH OT BPEMEHU NP U
PaBHOYCKOPEHHOM JBIDKEHUM 0€3 HavyaJlbHOM CKOpPOCTH, TMepuoja
KoJieOaHU MAaTeMaTHUYeCKOro MasiTHUKAa OT JJIMHbl HHUTH, 3aBUCUMOCTHU
yIiaa OTPaKEHUs CBETa OT yrja MaJeHUsT M yria MpeJoMJICHUs OT yria
najeHusl): IUIAaHUPOBAaTh HCCIICIOBAaHME, CaMOCTOATEILHO CcOOMpaTh
YCTaHOBKY, (UKCUpPOBaTh  pPeE3yJbTaThl  TOJYyYEHHOW  3aBUCHMOCTH
bu3MUecKNX BEIMYMUH B BUJE TaOauIl W TpaduKOB, JI€JaTh BBIBOJABI IO
pe3ysbTaTaM HCCeI0BaHMUs;

MPOBOJAUTh KOCBEHHblE H3MEpeHUs (U3UUYECKUX BEJIWYUH (CpemHss
CKOPOCTb M YCKOPEHHE Tejla IPU PABHOYCKOPEHHOM JBHKEHUU, YCKOPEHHE
CBOOOJHOTO TAaJEHUs, >KECTKOCTh NPYXKUHBL, KOIDPUIMEHT TpeHUus
CKOJIBKEHHUSI, MeXaHudeckas paboTa WU MOIIHOCTb, YAacTOTa U TEPUOT
KoJieOaHUl MaTEeMaTUYEeCKOTO U MPYKUHHOTO MAaSTHHKOB, ONTHYECKas
cwia coOuparomei JMH3bL, pPaJAMOAKTHBHBIA  (OH): TMUIAHUPOBATH
U3MEPEHUs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH
U3MEPEHUS, CIeAys MPEeI0KEHHON WHCTPYKIMH, BBIYHCISATH 3HAUYCHUC
BEJIMYMHBI U aHAJM3UPOBATh MOJYyYEHHBIE PE3YyJbTAThl C YU4ETOM 3a/IaHHO i
MOTPEIHOCTH U3MEPEHU;

coOroaTh paBUiia TEXHUKU O€30MAaCHOCTU NP padoTe ¢ JIabopaTOPHBIM
000py/I0BaHUEM

pasnuyarh OCHOBHBIC TMPU3HAKM UW3YYCHHBIX (U3MUECKHX MOJICTICH:
MarepuaibHas TOYKa, a0COJIIOTHO TBEPAOE TEJIO0, TOUYEHUHBIH HMCTOUHUK
CBETA, JIy4, TOHKAs JIMH3a, TUIAHETapHasi MOJIeNb aTOMa, HyKJIOHHAs! MOJIETb
aTOMHOTO S7Ipa;

XapaKTepU30BaTh  MPUHIUIBI  JEUCTBUA M3YYEHHBIX TPHOOPOB U
TEXHUYECKHX YCTPOWCTB C OMOpPONW Ha UX oOmnucaHus (B TOM 4YHCTE:
CIOUIOMETp, JaTYUKU TOJIOKEHHUS, PACCTOSHHUS M YCKOPEHHs, pakKera,
9XOJIOT, OYKH, TMEPUCKON, (QoToamnmapar, ONTHYECKHE CBETOBOJBbI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3MYECKUX  SABJICHUM MW  HeoOXoaumble  (U3HUYECKHUE
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENILHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOLECCOB IPU
pelieHnn  y4eOHO--TIPaKTUYECKUX  3a]ad, ONTHYECKHE CXEeMbI IS
MOCTPOEHMS N300paKEHUI B IJIOCKOM 3€pKaJie M COOUPAOLLEN JINH3E;
OpUBOAUTH  MpUMEpbl  (HaxoauTh  HHPOpMaNMioO O  OpUMeEpax)
MPAKTUYECKOTO HCMOJIb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOMU
KU3HHM U1 oOecriedeHus: 0€30MacHOCTH MpU oOpalieHuu ¢ nmpudopamu u
TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHUS 310POBbS U COOIOACHNUS HOPM
HKOJIOTMYECKOTO TIOBEJICHHUS B OKpYKAIOIel cpefie;

OCYHIECTBJISITh MOUCK HH(pOpMamu  (QU3UUECKOTO  COJEpkKaHUs B
WurepHere, caMoCTOSITENbHO (POPMYIHPYST MOUCKOBBIA 3aMpoC, HaXOJIUTh
MyTH OTpEAeNeHUs JTOCTOBEPHOCTH MOJYyYEeHHONW HH(GOPMAIMK HAa OCHOBE
UMEIOIINXCS 3HAHUN U JTOTIOJIHUTEIBHBIX MCTOYHUKOB;

MCIOJIb30BaTh MPU BHIMOJHEHUH YYE€OHBIX 3aJaHU HAYyYHO--TOMYISPHYIO
nuteparypy GU3MYECKOTo COJIepKaHUs, CIPaBOYHbIE MaTepUabl, PECYpChI
cetu UHTepHeT, BiaAeTh nNpUEMaMU KOHCIEKTHUPOBAHHUS  TEKCTa,
npeoOpazoBanus HHOOPMAIIMK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
MHpOpMAIMM U3 HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOrO COJEpkKaHUs,
MyOJMYHO MPENICTABISATh PE3ybTaThl MPOEKTHOW MM UCCIEI0BATENbCKO U
NEeSTeIbHOCTH, TMPU HATOM TPaMOTHO  HCIOJb30BaTh  M3YYEHHBIU
MOHSATHUUHBIA amnmapaT H3y4aeMoro pasfena (U3MKA U COMPOBOXKAATH
BBICTYIUICHWE TIpE3eHTAalMel ¢ y4€ToM OCOOCHHOCTEW ayJauTOpHuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnyecTBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHUe pa3je/10B U TeM (undpossbie)
Kontposbubie | IIpakTHuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcehbl
Pa3nen 1. ®u3nka u eé posib B NO3HAHUH OKPY/KAKOIIET0 MUPA
bubmorekxa [IIOK
1.1 o - 2 0 0
H3HKa - Hayka O IpHpose https://m.edso00.ru/7f416194
1.2 du3nyecKre BeININHbI 2 0 1 brbmotexa [IOK
https://m.eds00.ru/7f416194
. bubnuoreka IIOK
1.3 EctecTBeHHOHayYHBIN METO]] TO3HAHUS 2 0 1
https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3zgeu 2. [lepBoHayajibHbIe CBe/IeHUS O CTPOCHU U BellleCTBA
bubmoreka IIOK
2.1 CtpocHue BeIecTBa 1 0 0
TPOSHHE BELIECTE https://m.eds00.ru/7f416194
29 JIBH>KEHHE U B3aUMOJICHCTBHAE YaCTHI] ) 0 1 bubmmoreka [IOK
' BEILIECTBA https://m.edso0o.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEILleCTBa 2 0 1 Bubmorexa LIOK
https://m.edso00.ru/7f416194
Hroro no pazneny 5
Pa3zneq 3. /IBu:KeHUE M B3aUMO/IE i CTBHE TeJT
bubmuoreka [IOK
3.1 MexaHndeckoe OBUKEHUE 3 0 1 uomorexa L
https://m.eds00.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

bu6mmorexa [JOK

32 Hrepuis, Macca, MI0THOCTE 4 L https://m.edso0.ru/7f416194
3.3 Cuna. Bunsl cun 14 2 bubmorexa HOK
https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEpAbIX TeJl, :KUAKOCTEH M ra30B
41 [Hasnenue. llepenava nasnenus TBEpALIMU 3 1 bubnuoteka [IOK
' TeNaMHu, )KUAKOCTSMM U ra3aMu https://m.edsoo.ru/7f416194
bubmorekxa [IIOK
4.2 1
JlaBerie KAAKOCTH > https://m.edso0.ru/7f416194
bubmorekxa IIOK
4. A
3 TMOC(hepHOe naBnCHHe 6 0 https://m.edso0.ru/7f416194
44 JleiicTBHE KUIKOCTH U ra3a Ha MOrpyKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3zgen 5. PaGota u MomHOCTBL. JHeprus
bu6mmorexa [JOK
A P 1
> a60Ta ¥ MOLHOCTS 3 https://m.edso0.ru/7f416194
bu6 OK
5.2 [IpocTheie MexaHU3MBI 5 1 nomorexa Il
https://m.edsoo.ru/7f416194
5.3 Mexanunueckasi JHEprus 4 1 brbmorexa LIOK
https://m.edsoo.ru/7f416194
Hroro no pazmeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 16



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 KUIACC

KoumnyecTBo yacos DJIEKTPOHHBbIE
HaumeHoBaHMe pa3/ieJioB U TEM undposbie
Ne ni/m P Kontpoabnbie | IlpakTHyeckue (undp )
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznea 1. TensioBble AABJIE HUSA
bub6mmorexa [JOK
1.1 i 7 0 0
CTpoeie it CBOHCTBA BeLeCTRa https://m.edsoo.ru/7f4181ce
bubmorexa [JOK
1.2 T 21
CTUIOBHIE HPOLECCR! 0 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znen 2. DiexkTpyecKue U MATHUTHBIE ABJIE HUS
51 OneKTpuYecKue 3apsabl. 3apsHKCHHBIE Tera 7 0 1 bubnmuoreka LIOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSHHBIN JICKTPUICCKUN TOK 20 1 7 brbmmorexa [OK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUS 6 1 15 bubmoreia [OK
https://m.edsoo.ru/7f4181ce
bub6morexa [JOK
2.4 4 0 0
CKTPOMATHHTHAS HEAYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 2 145



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

9 KUIIACC

KoumnyecTBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3ieJioB U TeM nudpoBbIE
Ne ni/m P Kontpoabnbie | IlpakTHyeckue (undp )
NMporpamMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanudeckue siBJIe HUsI
11 MexaHHYeCcKoe IBUKCHHUE U CIIOCOOBI €r0 10 0 1 bu6moreka [JOK
' OIMKCaHUs https://m.edsoo.ru/7f41a4a6
b K
1.2 Bsaumogetictsue Ten 20 1 3 nomorexa [0
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHECHHUS 10 0 3 nomiorexa LO
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexanundeckue Kojie0aHUS U BOJTHbBI
bu6 OK
2.1 MexaHudeckue KoyeOaHus 7 0 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
bubanoreka IIOK
2.2 MexaHuYeCcKHe BOJIHBL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpOMarHuTHOE MOJ1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMArHUTHOE TTOJIE U 6 0 9 bubmoreka [IOK
' JJIEKTPOMATrHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6

Pa3zgean 4. CBeToBbIC ABJCHUSA



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

4.1 3aKOHBI PaCpPOCTPAHEHUS CBETA 6 2 bubmmorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIvH3bI 1 onITHYECKHE TPUOOPHI 6 3 brbmmorexa [OK
https://m.edsoo.ru/7f41a4a6
bub. OK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 nomotexa Il
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen S. KBanToBbI€E AIBJIEHUA
bubmorexa [JOK
A 14 4 1
5 CITyCKAaHWE W TOTJIONICHUE CBETa aTOMOM hitos://m.edsoo.ru/7f41ada6
5.2 CtpoeHure aTOMHOTO sIpa 6 1 bromorexa [OK
https://m.edsoo.ru/7f41a4a6
bubanorexa IIOK
5.3 epHBIC pea 7 1
AAnepHEIe peakitin https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3zgeJ 6. [loBTOpuTE IbHO-00001IAKOINIT MOYJIb
6.1 [ToBTOpenue u 0600IIeHNE CONEePKAHMS 9 2 bubmoreka [IOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 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

ITIOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KosmuecTBo yacoB JJIeKTPOHHBIE

Ne Hara nu@poBbIe
Tema ypoka Kontpoubnbie | IlpakTnueckue
n/n Bcero u3y4deHus | o0paszoBaTeIbHbIE

padoThI padoThI pecypes

®dusznka — HayKa O IPUPOJE.
SIBnenus npupoabl

2 Ddusnyeckue ABICHUA 1

du3nveckre BeTMUYUHBI 1 UX
U3MEpPEHUE

VYpoxk-uccnenosanue "NUzmepenue
TEeMIIepaTypbl MPU ITOMOIIH
AKUJIKOCTHOTO TEpMOMETpaA U
JaT4rKa TeMIlepaTypbl”

MeTonabl HaydHOTO ITO3HAHUS.
bubmmorexa [JOK

) Onucanue pU3NIECKUX SBICHUH C 1
https://m.edsoo.ru/ff09f72a

IIOMOIILIO MOJENIEN

VYpoxk-uccnenosanue "[IpoBepka
TMIOTE3bI: JaIbHOCTh I10JIETA

6 mapuKa, MyImeHHOTO 1 1
TOPU30HTAIBHO, TEM OOJIBIIE, YeM
Oouble BBICOTA ITycKa"

Crpoenue BenectBa. ONBITHI,

bubmorekxa IIOK
7 JIOKa3bIBAIOIIME TUCKPETHOE 1

https://m.edsoo.ru/ff09fe0a

CTPOCHHUC BCIICCTBA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubmmorexa [JOK

8 BIDKEHHE YACTHUIL] BEIIECTBA
A 1 Betl https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoBanue « OnbITHI MO
9 HaOJIFOJEHUIO TEILJIOBOIO
pacumpeHusi ra30By»
10 ArperaTHble COCTOSIHUS BEILECTBA
Oco0eHHOCTH arperaTHhIX
11 cocTostHUM Boabl. O6001IeHUE 11O bubmoreka [IOK
pazneny «IlepBoHavasibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHUH BEICCTBA»
Mexanudeckoe nBHKCHHE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa [OK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
Bubmuoreka [HOK
13 Ckopoctb. EnuHuie1 ckopoctu s
https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu U BpeMeHN OBUKEHUS bubmorexa HOK
yr P https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmmoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTtHOCTH BemiecTBa. Pacuer
bubmoreka IIOK
16 MaccChl 1 00beMa Tela 10 €ro
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopartopnas pabota
17 «Ornpenenenue MIOTHOCTH TBEPAOTO
TEIAN
18 Pemenue 3amad mo teme bubmmorexa [JOK

"ITnoTHOCTE BelecTBa"

https://m.edsoo.ru/ff0al23c



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
https://m.edsoo.ru/ff0a123c

Cuna Kak XapaKTCpUCTHKA

19 B3auMoaencTaud ten. Cuia
yIpyrocTt. 3akoH ['yka
JlaGopartopnas padora «3yuenne
20 3aBUCUMOCTH PACTSKCHUS
(medhopmarum) Npy>KUHBI OT
MPUIIOKCHHOU CHITBD)
91 [[AABnenue tsrorenus. Cuina
TSDKECTH
CBs13b MEXIY CUJION TSKECTH U
. bubmuoreka [IOK
22 Maccoi Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a7a4 o TeMe "Cuia TsHKecTH
Cuna TsDKeCTH Ha UX IUIaHETax.
23 duznuecKue xa alffgr HUCTUKU bubmotexa [IOK
p p https://m.edsoo.ru/ff0a1502
TJIaHET
b K
24 W3mepenue cuit. JlunamomeTp noamorexa 10
https://m.edsoo.ru/ff0al8cc
b K
25 Bec tenma. HeBecomocTh nbmmorexa HO
https://m.edsoo.ru/ff0al778
CnoxeHune IByX CHII,
By N . bubmoreka IIOK
26 HAIPaBICHHBIX 110 OJTHOM MPSIMOH.
. https://m.edsoo.ru/ff0ala70
PaBHopelicTByIOImAs CHIT
97 Pemenune 3agay mo teMme
"PaBHoelicTBytomas cui'
28 Cuiia TpeHus u e€ Buapl. Tpenue B bubnmoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGoparopnas padora «3yuenne bu6nuoreka [IOK

3aBUCHMOCTH CUJIbI TPCHU A

https://m.edsoo.ru/ff0alcc8



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
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CKOJIBKEHHMSI OT CUJIBI IaBIEHUS U
XapakTepa COIPUKACAOIIMXCS
TTOBEPXHOCTEN»

Pemenue 3a1a4 Ha onpe/ieIICHHE

30 PaBHOACUCTBYIOILIEH CHJIBI
Pemenue 3amaud mo temam: «Bec
31 Tena», «I'paduueckoe nzobpaxeHue bubnuorexa [IOK
cun», «CHUIIBD», https://m.edsoo.ru/ff0alde0
«PaBHOIENCTBYIOLIAST CUID»
KonTposnsHas pabora no temam:
«MexaHUYeCKOe JBUKEHUECY,
32 «Macca, IIIOTHOCTE», «Bec Temay,
«I"paduaeckoe n300pakeHUE CHID»,
«Cuianny
33 JHasnenne. CiocoObl YMEHBIIICHHS U bubmmoreka [IOK
YBEJIMYCHUS JABICHUSA https://m.edsoo.ru/ff0a20a6
aBIICHHC ra3a. 3aBUCHMOCTD
34 ILI[aBHeHI/IH rasa or oonéma, bubmnorexa LIOK
https://m.edsoo.ru/ff0a2376
TeMIepaTypsbl
[lepenaua naBiaeHHS TBEPIBLIMU
35 TelfaMI/I, KAJIKOCTSIMU U fasaMH. bubmmorexa [OK
https://m.edsoo.ru/ff0a25b0
3akoH [Tackans
aBJICHUE B KUJKOCTH U ra3e,
36 beBﬁHHOG l[eﬁCHTBHCM CHUJIBI bubmnorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKCCTH
37 Pemenue 3amad mo teme «Jlapnenue bu6mmorexa [JOK

B )KUIKOCTHU U rase. 3axoH [lackaisy

https://m.edsoo.ru/ff0a2826



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
https://m.edsoo.ru/ff0a2826

bubmmorexa [JOK

38 Coobumparonpiecs cocyas! https://m.edsoo.ru/ff0a2970
39 ['mapaBnuueckuii mpecc bubmmorexa [OK
https://m.edsoo.ru/ff0a3136
40 MaunowmeTtpsl. [TopimeBoit
KUJKOCTHBINA HACOC
41 AtMocdepa 3emiin 1 TPUINHBI €€ bubnuorexa [IOK
CYILLECTBOBAaHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. Atmocdepnoe bubnmoreka [JOK
JaBIcHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHOTro bu6nuorexa [IOK
nasienust. Oneit Toppuuennn https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTb aTMOC(EPHOTO
44 JABJICHUSI OT BBICOTHI HaJl YpPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomertp-anepoun. AtmocdepHoe bubnuorexa LIOK
JABJICHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agau no reme "
AtmocdepHoe naBnenue"
JleiicTBHE )KUAKOCTU U ra3a Ha
47 IIOTPYKEHHOE B HUX TEJIO. butamorexa HOK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlabopaTopHast paboTa
48 «OrnpeaeneHne BhITAIKMBAIOLIEH bubmunoreka LIOK
CHWJIbI, ICVCTBYIOLLIEH Ha TEJo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTb)»
49 JlaGoparopnas paboTa 1o reme bu6nuoreka [IOK

«Hccnenosadue 3aBUCHMOCTH Beca

https://m.edsoo.ru/ff0a3514



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
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

TCJ1a B BOJC OT 00BéMa
HOI"py)KGHHOﬁ B )KUJAKOCTBh 4aCTH
TCIIa»

50

IInaBanue ten

bubmorekxa IIOK
https://m.edsoo.ru/ff0a3a96

51

JlaGoparopHas pabora
"KonctpynpoBanue apeomeTpa uiu
KOHCTPYHPOBaHUE JIOJKH U
onpeneseHue eé
rpy30MoIbEMHOCTH"

52

Pemmenune 3amay mo teMam:
«IInaBanue cynos.
BoznyxomnnaBanuey, «JlaBneHnue
TBEPBIX TEI, KUJIKOCTEH U ra30B»

bubmorekxa IIOK
https://m.edsoo.ru/ff0a3654

53

KonTponrHnas pabora mo teme
«JlaBneHue TBEpAbIX TeJl,
JKUJKOCTEM U ra30B»

54

Mexanndeckas pabora

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

55

MonmocTts. EQMHAIILEI MOIITHOCTH

bubmoreka IIOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM ITpH
noabEéMe 1o JectTHuue"

57

IIpocTeie MexaHu3Mbl. Pbruar.
PaBHOBecue cui Ha ppluare

58

Pbryaru B TexHHKE, OBITY U
npupoje. JlaboparopHas pabora

0.5

bubanorexa IIOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HccnenoBanue ycaoBUn
PaBHOBECHS pblyara»

59

Pemenune 3ama4 mo teMe «Y CI0BUSA
PaBHOBECHS pbIUaray

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddunmenT moneznoro nercrus
mexaHu3Mma. Jlabopatopnas pabota
«3mepenune KITJI Hak1oHHOK
MIJIOCKOCTH»

0.5

61

Pemenue 3amay mo teme "Pabora,
MoIHocTh, KIT/T"

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

62

MexaHnueckast SHEpIusl.
Kunernueckas u noreHuuagbHas
JHEPIus

bubmmorexa [JOK
https://m.edsoo.ru/ff0a4d252

63

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEpPIruu

bubmorexa [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"OKCcnepUMEHTAIBHOE OIIPEIETICHUE
U3MEHEHUS KHHETUYECKOU U
NOTECHIUAIBHON YHEPTUU IIPU
CKATBIBAHUH T€JIa 110 HAKIOHHON
miockoctu"

65

KonTponbsHnas pabora no teme
«PaboTta 1 MOLHOCTb. DHEPIUD»

66

PesepaHblii ypok. Pabora ¢
TEKCTaMU 110 TeMe "Mexannueckoe
nBuxenue"

bubmorekxa IIOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PezepaHblii ypok. Pabora ¢

67 TekcTaMu 1o teme "JlaBnenue 1 bubmmorexa [IOK
.. . " https://m.edsoo.ru/ffOa4ffe
TBEPJBIX TEJI, KHUJIKOCTEH U Ta30B
Pesepsublit ypok. PabGora ¢
68 TekcTamu 1o Teme "Padora. 1
Moumocts. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 68 16

ITPOI'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KosmuecTBo yacoB JJIeKTPOHHBIE
Ne ara uugposbie
n/n Tema ypoxa Bcero Kontposbnbie | - Ipakmuieckne fl[?.yqemm Oﬁlil;l;OBaTeJIbele
padoThI padoThI pecypest

OCHOBHBIE MOJIOKEHUS

1 MOJIEKYJIIPHO-KMHETUYECKOU 1 bubnuorexa LIOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS

2 Macca u pa3Mep aTOMOB B MOJICKYJT 1
Mopenu TBEpOTO, KUIKOTO U

3 ra3006pa3H0I;0 COCTOSTHUU 1 bubmorexa TIOK

https://m.edsoo.ru/ff0a540e

BEIICCTBA
OOmbsicHeHHE CBOMCTB TBEPAOTO,
JKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHUY BeIlleCTBa HA OCHOBE 1
I10JIOKEHU I MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

5 Kpucrannuyeckue u amopdHbie 1 bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0a5800

6 CMaunBaHue U KaWJUISIPHOCTb. 1 bubmmoreka [IOK
[ToBepxHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe pacMpeHue U cxKaTHE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TEMIIEPATYPHI

8 CO CKOPOCTBIO TEIJIOBOTO JABHKEHUS 1
YaCTHII



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

Buyrpennss sneprust. CriocoOsl

bubmorekxa [IOK

o U3MEHEHUS BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
bubmoreka [IOK
10 Bupet Ternonepean https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenuus "[IpakTuueckoe
11 HCII0JIb30BaHUE TETJIOBLIX CBOMCTB bubanoreka [IOK
BEIIECTB U MaTEPHUAJIOB B LIEJAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexxenus”
12 KomudaecTBo TertoTel. Y aenpHas bubmuoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
I
https://m.edsoo.ru/ff0a7088
paBHOBecHE
Jlaboparopnas pabota
14 "UccnenoBanue siBICHUS bubmuoreka [IOK
TeIJI000MeHa IPU CMENIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJAHOUW U TopsYen BOJIbI"
PacdeT KonmuecTBa TEILIOTHI,
15 HE00X0IMMOTO JJIsi HATPEeBaHUS
TeJa U BBIACISIEMOT0 UM MpU
OXJIAXKICHUH
JlaGopartopnas pabora ) BuGorexa LOK
16 "OnpeeeHue yaeabHOu
| https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus TOIUIMBA. Y esIbHAs bubmmoreka [IOK

TEIIJIOTa CrOpaHus

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
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

18

[InaBineHue u oTBepAEBaHUE
KPUCTAJUIMYECKUX TEIl. Y IeJIbHAs
TEIUIOTA ILUIaBJICHUA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopartopnas pabora
"OnpezeneHne yaeabHON TeTIOThI
IUIaBICHNUA Jb0a"

bubmmnorexa [JOK
https://m.edsoo.ru/ffO0a72fe

20

[TapooOpa3zoBaHue U KOHAEHCAIUS.
Hcnapenue

bubauorexa [IOK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbHas temnora
rmapooOpa3oBaHus U KOHJICHCAITUH.
3aBHCUMOCTb TEMIIEPATYPHI
KHUIICHUS OT aTMOC(EPHOTO
JIABIICHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3nyxa. JlabopatopHas
pabota "OnpenencHue
OTHOCHUTEIBHOM BIIAJKHOCTH
BO3ayXa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3amad Ha OIpCACIICHUC
BJIQXXHOCTH BO31yXa

24

[IpuHIHITBI paOOTHI TEILIOBBIX
nsurateneif. [laposas TypOuHa.
JIBAraTens BHYTPEHHETO CTOpaHus

25

KII/I TermmoBoro ABUraTes.
TennoBelc IBUTATEIIH U 3aIATa
OKpYyKaroIeil cpebl

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUS U MPeBpalICHUs
SHEPrUU B TEIUIOBBIX MPOIECCax



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[MonroroBka K KOHTPOJILHOH paboTe
1o TeMe ""TeIIOBEIE SIBICHUS.

bubmoreka [IOK

21 H3meHeHne arperaTHbIX COCTOSTHUN https://m.edsoo.ru/ff0a83f2
BemecTna"
KonTponsHnas pabora no teme
28 "TGHJII)OBBIG SIBJII)GHI/IH. N3menenne brbmmorexa [OK
. " https://m.edsoo.ru/ff0a86ae
arperaTHhIX COCTOSIHUI BEIlIeCTBa

29 Onexrtpuzauus Tei. [[Ba poga
3JIEKTPUUECKUX 3apsI0B
VYpoxk-uccnenoBanue

30 "DneKkTpu3anus TeJI UHAYKIHEeH 1
IIPYU CONPUKOCHOBEHUN"

31 B3aumopelicTBue 3apssKeHHBIX TET. bubauorexa IIOK
3akoH KynoHna https://m.edsoo.ru/ff0a87e4
DIEeKTPUIECKOE IMOJIE.

32 HanpsxkeHHOCTB 371€KTPUYECKOTOo bubnuorexa LIOK
noss. [IpuHuun cynepnosunun https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX I1OJIEH
Hocurenu snekTpuyeckux 3apsios.

33 DneMeHTapHbIN 3apsa. CTpoeHue
aToMa

34 [IpoBOgHUKY U OUAICKTPUKHU. 3aKOH bubmmorexa [JOK
COXpaHEHUs DJIEKTPUUECKOrO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3ana4y Ha npUMEHEHHE bubnuorexa LIOK
CBOWCTB AJIEKTPUUYECKHUX 3aPsI/IOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHI TOK, YCIIOBHUS €T0

36 cymectBoBaHus. McTouHUKH bubmorexa LIOK

QJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a95a4

bubmmorexa [JOK

37 JlelicTBUS SIEKTPUUECKOI0 TOKa httos://m. edsoo.ru/f0a96b2
VYpoxk-uccnenosanue "Jleiicteue

38 AJIEKTPUYECKOTO MOJIS Ha 1
MPOBOJAHUKHU U JUAJIEKTPUKHU"

39 DNEeKTPUUECKUN TOK B METaJIIAX, bubnuoreka [IOK
JKUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuYecKas Lemnb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopatopHas pabota

41 "N3mepeHnue u peII)‘YJII/Il:I))OBaII{)I/Ie CUJIBI 0.5 Bubmorexa LOK

" https://m.edsoo.ru/ff0a8bd6
TOKa
DeKTpUYecKoe HapsKeHHeE.

4 Bonbr™meTp. JlabopaTopHas paboTa 05 bubnuorexa LIOK
"N3MepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HaIpsHKeHUs "

ConpoTuBiIeHUE IPOBOJIHUKA.
43 Yneibﬂoe COHpOTII/zBJIeIilI/Ie bubmmorexa [IOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGoparopHas pabora
"3aBUCHMOCTB IEKTPUUECKOTO
44 CONPOTHUBIICHUS HpOli)OIlHI/IKa OT €T0 1 bubmmorexa TOK
https://m.edsoo.ru/ff0aa738
JUTHHBI, TLTOMIATA ITOTIEPEUYHOTO
cedyeHus u maTepuana
3aBUCUMOCTb CHJIbI TOKA OT Bu6orexa LOK
45 HanpspkeHus. 3akoH Oma s

y4acCTKa Lenu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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JlabopaTopHast paboTa
"UccaeqoBaHue 3aBUCUMOCTH CUIIBI

bu6mrorexa [JOK

46 TOKa, UAYIIETO Yepe3 Pe3nucTop, OT
Pesp P https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHHs Ha pe3ucrope”
47 [TocnenoBarenbHOE U TapaiebHOE
COEIMHEHUSI TIPOBOTHUKOB
JlabopaTopnast pabota "IIpoBepka
48 IpaBHJIa CI0KEHUS HANPSHKEHU N bubnuorexa LIOK
MIPH MMOCIENOBATETEHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX pE3UCTOPOB"
JlaGoparopnas pabota "IIpoBepka
49 IpaBUIIa Il CUJIBI TOKA IIPU bubnuorexa [IOK
MapajlyIeJIbHOM COEIUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenne 3ana4y Ha npuMEHEHHE
p bubmorexa [IOK
50 3akoHa Oma JJis pa3audHOTO
https://m.edsoo.ru/ffOaaf8a
COEIMHEHUSI TIPOBOTHUKOB
PabGora 1 MommHOCTE
bubmorekxa IIOK
51 AJIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaGoparopnas pabota
52 "On Ie) eJIIe)HI/IepaﬁOTBI Y MOILHOCTH Bubmmoreia [OK
pel P " e https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKa
DJIEKTPUYECKHE LT U
53 NOTPEOUTENH FJCKTPUUECKOM bubnmoreka [JOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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https://m.edsoo.ru/ff0ab124
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[MonroroBka K KOHTPOJILHOH paboTe
10 TeMe "DIEeKTPUUYECKUE 3apAbl.

bu6mrorexa [JOK

54 3apsoKeHHBIC Tejla U X
p . . https://m.edsoo.ru/ff0abd2c
B3aumozeiicTBus. [locTosHHBIN
AJIEKTPUYECKHUH TOK"
KonTponsHnas pabora no teme
"DneKTpuYecKue 3apsibl.
bubmuoreka [IOK
55 3apshKEHHBIE Tela U UX
. . https://m.edsoo.ru/ffOabea8
B3aumoiecTBus. [locTosTHHBII
AJIEKTPUYECKHU M TOK"
56 [TocTosIHHBICE MATHUTBI, UX
B3aMMO/ICUCTBUE
57 VYpok-uccnenoBanue "N3yuenne 1 bubnuorexa [IOK
1oJiel MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe 1oJjie. MarHuTHOE moJje
bubmorekxa [IOK
58 3eMIIH U ero 3HaueHUE I KAZHU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmnsIT Opcrena. MarauuTHOE 110J1€
bubmmorexa [JOK
59 ANIEKTPUYECKOTO TOKa MarHuTHoe
https://m.edsoo.ru/ff0ac1d2
MOJIe KaTYIIKU ¢ TOKOM
[IpuMeneHue >1€KTPOMarHuToB B
60 texauke. JlaboparopHas pabora 05 bubmmoreka [IOK
"N3ydyeHue neicTBUSI MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJIsI Ha TPOBOJIHUK C TOKOM"
DNEKTPOBUTATENH ITOCTOSHHOTO
Toka. Mcnonb3oBanue
o bubmorekxa IIOK
61 AJIEKTPOJBUTATEIICH B TEXHHYECKUX

YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGoparopnas pabota

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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"KoHCTpynpoBaHu€e U U3yYEHHE
paboThl 37eKTpoABUTaTENS"

62

OnbiTel @apajnes. 3aKoH
3J€KTPOMArHUTHON HHAYKIUH.
[IpaBuno Jlenna

63

OnexrporeHeparop. CriocoOb
TIOJTy9EHUS JICKTPUICCKON
JHEPTUu. DNEKTPOCTAHIUHU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPTUU

64

[MonroroBka K KOHTPOILHOU paboTe

1o TeMe "DIEeKTPUUYECKUE U
MAarHUTHEBIE SIBICHUS"

65

KonTponsHas pabora mo teme
"DIEeKTPUYECKUE U MATHUTHBIC
SIBIICHUS"

bubmuoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepHblii ypok. Pabora ¢
TekcTaMu 1o Teme "TemnoBnie
saBieHUs"

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

67

PesepsubIii ypok. Pabora ¢
TekcTamu 1o Teme "lTlocTosHHbII
3JEKTpUYECKUi TOK"

bubauorexa IIOK
https://m.edsoo.ru/ff0acdc6

68

PezepHblii ypok. Pabora ¢
TEeKCTaMU 10 TeMe "MaruuTHbIe
sBieHUs"

OBHIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

68
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9 KUIIACC

KosmuecTBo yacos DJIEKTPOHHBbIE
°
J:;_Il Tema ypoxa Bcero Kontpoabubie | - THpaktuteckue fl[:;:eﬂnﬂ :)Ig::ll;?)z:inbnme
padoThI padoThI pecypes!

1 MexaHnyeckoe ABUKEHUE. 1
MarepuanbHas TOUKa

5 Cucrtema orcuera. OTHOCUTEILHOCTh 1 bub6moreka [JOK
MEXaHUYECKOI'0 JIBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsIMOIIMHEITHOE 1 bubmoreka [IOK
JIBU)KEHUE https://m.edsoo.ru/ff0ad19a
HepasHomepHOE NpsMOIMHEHHOE

4 neuxeHue. CpeiHssl 1 MTHOBEHHas 1
CKOPOCTh

5 [IpsiMonHeHOEe PaBHOYCKOPEHHOE 1 bubnuoreka LIOK
JBUKEHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTbh IpSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUSI. 1
I'paduk ckopocTu
JlabopatopHas pabota

7 "OnpeneneHne yCKOpeHHs Tejla Ipu 1 1 bubnuoreka LIOK
PaBHOYCKOPEHHOM JIBUKEHUU I10 https://m.edsoo.ru/ffO0adb18
HaKJIOHHOM IJIOCKOCTH"
CBoboanoe nagenue tei. OnbIThl

8 lNanunes 1

9 PaBHOMEpHOE IBHKEHUE 11O 1 bubnuoreka LIOK

okpyxHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOparenus. JIuneitnas u yriuosas
CKOPOCTH

10 LleHTpoCcTpeMUTENBbHOE YCKOPEHUE
1 [lepssiii 3axoH HeroToHa. Bextop bubmoreka [IOK
CHJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HptoToHa. bubnuoreka [IOK
PaBHonelicTBytoas cuia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka LIOK
Cynepno3unus cuil https://m.edsoo.ru/ff0ae982
Pemenne 3aa4 Ha IpUMEHEHUE bubmuoreka [IOK
14
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bub6moreka [JOK
15 Cuna ynpyroctit. 3akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau o reme «Cuia
YIIPYTOCTHY
JlaGoparopnas pabota
17 «OleZ:,HeJIIZ:HI/IteKeCTKOCTI/I bubmorexa [IOK
https://m.edsoo.ru/ff0aee28
MPYKUHBD)
bub6morexa [JOK
18 Cina Tpetiits https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo reme «Cua bubmunoreka [IOK
TpEHUD» https://m.edsoo.ru/ffOafa26
JlabopaTtopHas paboTa BuGmiorexa LIOK
20 "Onpenenenue k03P PUIHeHTa
" https://m.edsoo.ru/ff0af8be
TPEHHUS CKOJIbKESHUS
Pemenue 3agad no teMe "3aK0HEBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK

TpeHus"

https://m.edsoo.ru/ffOafb8e



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
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https://m.edsoo.ru/ff0afb8e

Cuia TSDKECTH M 3aKO0H BCECMUPHOI'O

bub6mmorexa [JOK

22 TATOTEHUsL. Y CKOpEHUE CBOOOHOTO
p g https://m.edsoo.ru/ff0af044
TaJIcHUs
Ypok-koudepenius "I BrmxeHne Ter

23 BOKPYT' TPaBUTALIMOHHOI'O LIEHTpA
(Conneunas cucrema). ['amaktuku"

Pemenne 3amad mo teme "Cuia Bu6 110K
nOIMoTeKa

24 TSDKECTH U 3aKOH BCEMUPHOTO

. https://m.edsoo.ru/ff0af5f8
TSATOTCHHS

o5 [lepBast KocMu4eckas CKOpOCTb. bubnuoreka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHue MaTepuanbHON TOUKHU.

26 AbcomoTHO TBEPAOE TEIO. bubmoreka [JOK
PaBHoBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHON OCBhIO BpalCHUS

27 MowmeHnT cunsl. LenTp Tskectn

28 Pemrenue 3anad o reme "MomeHT bubmuoteka [IOK
cuibl. LenTtp Tsoxectn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe BuG 10K

noIMoTeKa

29 o TeMe "MexXaHHUEeCKOe IBUKEHUE.

BsanvozeiicTaie ten" https://m.edsoo.ru/ff0b0408
KontponpHas padora mo Teme Eufs OK
nOIMoTeKA

30 "MexaHUUYECKOE JIBUKEHHE. i
Baanmoneiicraie ten" https://m.edsoo.ru/ffOb06ec
Nmnynbse Tena. UMnynbe CUibL.

31 3aKOH COXpaHEHUS UMITYJIbCA. bubmoreka [IOK

Yupyroe u Heynpyroe
B3aMMOJICHCTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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https://m.edsoo.ru/ff0b07fa

Pemenue 3amay no teme "3akoH

bub6mmorexa [JOK

32 COXpaHEHUs UMITyJabca" https://m.edsoo.ru/ff0b096c
33 VYpok-koHdpepenuus "PeakTuBHOe
JIBUOKEHUE B IPUPOJIE U TEXHUKE"
bubanorexa IIOK
34 Mexanuueckasi paboTa U MOIIHOCTh httos/m.edsoo.ru/fob0as4
35 PaboTa cuibl TSKECTH, CHITBI bubaunorexa IIOK
YIIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopartopnas pabota
36 «Omnpenenenre pabOThI CUITBI TPEHUSI
MIPY PABHOMEPHOM JIBMKCHHH TEIa
10 TOPU30HTATBHOU TOBEPXHOCTH
37 CBs3b DHEPTUU U paOOTHI.
[TorenunanbHas SHEPrHs
38 Kunernueckas sneprus. Teopema o bubmoreka [IOK
KMHETHYECKON YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI SHEPTUHU B
MEXaHHUKE
40 Jlabopatopnas padota «M3yuenue bubmoreka [JOK
3aKOHA COXPAHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
41 KomnebarensHoe ABUKEHUE U €T0 bub6mmorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromnme KoyieOaHusl. Bu6miorexa LIOK
42 Beinyxiennblie KoaebaHusl.
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaTtemaTHu4eCKUi U NPY>KMHHBINA

MassTHUKH



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KoaebaHuii OT )KeCTKOCTH
MPYXUHBI B MACChI TPy3a»

bub6mmorexa [JOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpaienue sHEepruu Npu
MEXaHUUYECKUX KOJIEOaHUSIX

46

JlaGopatopHas pabota
«OnpeneneHue 4acToThl U MEPHOA
KOJICOAHHH TIPY)KUHHOTO MAasTHUKA

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

47

JlaGoparopnas pabdora «IIpoBepka
HE3aBUCUMOCTH NIEpro/1a KojaeOaHuit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

bubmorexa [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoiHEL CBOMCTBa
MexaHu4eckux BoJH. [IpogonpHbie U
MONEePEYHBIC BOTHBI