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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0IIero ooOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOM IMPOTPaMMBbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yud€ToM peaepanbHOil paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenoxaBanust yueoHoro npeamMera «Ousukay.

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0O0IIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TMOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM IMPOTPaMMBbl, MPEICTABICHHBIX B
DI'OC 00O, a Takxe ¢ yueToM (peaepanbHOil paboueil mporpaMMbl BOCIIUTAaHUS U
KOHIIETIIIMHU MIpenofaBaHus yueOHoro npeamera « Ousukay.

ConmepxaHnue mnporpamMmbl 10 (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYalOIUXCS M OPraHu3alyi0 H3Y4YeHUs
(UMK Ha NEATebHOCTHOM OCHOBe. B mporpamMme mo (pu3MKe y4HTHIBAIOTCS
BO3MOKHOCTH yueOHOro mnpeamera B peanusanuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOT'O 00IIIETO 00pa30oBaHMUs.

[Iporpamma no gu3uke ycTaHaBIMBAET pacHpeesieHue yueOHOro mMaTepuana
1o rogam oOy4deHHus (10 KjaccaM), IpejaraeT NpUuMEpPHYI0 MOCIeI0BaTEIbHOCTh
U3Y4YEHHUs] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4eTe BO3PACTHBIX 0COOCHHOCTEN 00YyHarOITNXCS.

[Iporpamma mo ¢u3muke pa3paboTaHa C ILEJIbI0 OKa3aHUs METOJMYECKOU
MTOMOILY YYHUTEIO B CO3/IaHUH paboyell IporpaMmbl 10 y4eOHOMY MPEAMETY.

dusuka sBIsSIeTCS CUCTEMOOOPa3yIOIIUM JJIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX
IPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (HU3NUYECKOU
reorpaguel, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHY MHUDa,
npenocTaBinseT HauOosiee sCHble OOpa3lbl MPUMEHEHHWS HAyYHOTO METO/a
MO3HAaHMSI, TO €CTh CII0C00A MOJTy4YEHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa U3 IIaBHBIX 3a7ad (PU3MYECKOro OOpa30BaHUS B CTPYKTYype OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'pPaMOTHOCTH U
UHTEpECca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpEHAINoiaraeT OBJIAJCHUE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

+ Hay4HO OOBSCHATH SABJICHUS,

+ OLEHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMSI;



HHTCPHOPETUPOBATL JAaHHBIC M HCIIOJB30BATH HAYYHBIC J10KA3aTCIILCTBA
JJIA TIOJTYYCHHA BBIBOIOBY.

Henu wus3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOMIEro oOpa3oBaHUs
ompeseNieHbl B KOHICTIMM MpernoAaBaHus ydeOHoro mpeamera «®Dusmka» B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoin @exaepauuu, peannu3yrOIIHX
OCHOBHBIE 00111€00pa30BaTeNbHBIE TPOTPAMMBI.

Henu nzydenus: Gpu3nKu:

npuoOpeTeHre HMHTEpeca M CTPEMJICHUST OOYYalolUMXCsi K HAayYHOMY
W3YYEHUIO TPUPOJbI, PA3BUTUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIE MTO3HaHUs U (popMupoBaHUe
MCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAtOIMM SBICHUSAM;
dbopMHpOBaHHWE HAYYHOIO MHMPOBO33PEHMSI KaK pe3yJbTaTa HU3y4YeHUS
OCHOB CTPOCHUSI MaTepUH U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHupOBaHUE TPEACTABICHUNA O PO (DU3UKH JUIsI PA3BUTHS JAPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHM;

pa3BUTHE  TMpEACTaBICHU O  BO3MOXHBIX  cepax  Oymymiei
npodeCCUOHATILHON JIeATEIbHOCTH, CBA3aHHOM ¢ (DU3UKOM, MOATOTOBKA K
JajabHeWIleMy 00OyUYeHHIO B 9TOM HaMpPaBJICHUMU.

JlocTKeHHE 3TUX IIeNield MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero 06pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIICAYIOINX 3a/1ay:

npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JIEKTPUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

NpUOOpETeHNE YMEHUN OMUCHIBATH M OOBACHITH (DU3UYECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB PEMICHUS TPOCTEHIINX pacyeTHBIX 3adad ¢
UCTIOJb30BaHUEM bu3nIecKuX MOJICIICH, TBOPYECKUX U
IPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII01aTh IPUPOIHBIC SIBJICHUS W BHITIOIHATH OTBITHI,
naboparopHbie  pabOTBl M  AKCICPUMEHTAIBHBIC HUCCICOBAHHS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB PabOThl ¢ MHMOpPMaALMEH (PU3HMUECKOrO COACPKAHUS,
BKJIFOYasi UH(POPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (U3HMKH, aHAIIN3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HaKOMCTBO CO cepaMu MPOoPeCCHOHATBHON JeATEIbHOCTH, CBSI3aHHBIMU
¢ (U3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (PU3UIECKON HAYKH.



OO011ee 4Kciio YacoB, PEKOMEHJOBAHHBIX 711 U3y4YeHHUs (PU3UKHA HAa 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjlacce — 68 yacoB (2 4aca B Henelno), B 8 kiacce — 68
yacoB (2 uwaca B Hemeno), B 9 kmacce — 102 wyaca (3 waca B HeIeNio).

[Ipenyaraemserii B mporpamMme 1o (u3MKe MepeyeHb JTabopaTOPHBIX PaboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JENaeT BHIOOP MpU MPOBEECHUU
1a00paTOpHBIX pPabOT W OMBITOB C YYETOM HHIWBUIYaITbHBIX OCOOEHHOCTEH
00ydJaronuxcsi, CMUCKa AKCIIEPUMEHTAIBHBIX 3aJaHUi, TMpeiaraeMplx B pamMKax
OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa 1o (hU3HKeE.



COAEPXAHUE OBYYEHUA

7 KITIACC
Du3uKa U e€ poJib B NO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoxe. fABnenHus npuponbl. PU3NYECKUE SIBICHUSA:
MEXaHUYECKUE, TEIJIOBBIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeMMUUHBL. M3MmepeHue ¢uznueckux BeluduH. Duznueckue
npubopsl. [TorpemHocts u3mepennii Mex1yHapoiHasi CucTeMa euHuLI.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4YalOT MIPHUPOAY.
EcTecTBeHHOHAy4HbBIi METOJ IO3HAHMS: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOIO
BOMpPOCA, BbIIBUKEHUE TUIIOTE3, SIKCIEPUMEHT 110 MPOBEPKE TMIIOTE3, OOBSICHEHHE
HabmogaemMoro sBieHus. Onucanue Gu3nUecKuX SBJICHUN C MTOMOIIbIO MOIeTIeH

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC

SIBJICHUS.
2. ®usnueckue npuOOPHI U MPOLIETypa MPSMBIX U3MEPEHU aHATOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie padbomot u onvimol.

1. OmpezeneHue EHbI JEICHUS HIKAIbl H3MEPUTEIHLHOTO MpUbopa.

2. N3mepenue paccTosiHUI.

3. U3mepenne 06bEMa KUIKOCTH U TBEPIOTO Tea.

4. Ompenenenue pa3MepoB MAJIbIX TEJ.

5. M3Mmepenue temreparypsl HNpU HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H

JaTYUKA TEMIIEPATYPBI.
6. lIpoBeaeHue uccienoBaHUsl MO MPOBEPKE THIOTE3bI: NANbHOCTh MOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJbllle, YeM OOJbIlle BhICOTA
IIyCKa.
IlepBoHayabHbIE CBEICHHS O CTPOCHUM BeLeCTBA.

Crpoenue BemiecTBa: aroMbl W MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBwxkenne yactul BemectBa. CBfA3b CKOPOCTHM JABMIKEHHS YAaCTHL C
Temrneparypoil. bpoyHoBckoe nBrkenue, auddysusa. BzaumoneiicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ia30B, KMJIKOCTEH M TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJEKYJISPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenre 6pOyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddysun.



3.

HabOmonenne — sBieHWi,  OOBSACHSIOMIMXCA ~ NPUTSHKEHUEM WU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimol.

1.

2.
3.

Ouenka [uaMeTrpa aroMa METOJOM psAoB (C  HCIOJB30BAHUEM
¢dotorpaduii).

OnbITHI 110 HAOMIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

OnbIThI 110 0OHAPYKEHUIO JEHUCTBUS CUII MOJIEKYJIIPHOTO IPUTSKEHHUS.

JIBMKeHMe M B3aMMO/IelCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE [BH)KCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh IPU HEPABHOMEPHOM JBWKEHHHU. Pacuer myTu u
BPEMEHHU JIBUKCHUS.

SBneHne uHEpUMHM. 3aKOH HMHEPUUHU. B3auMmopeilcTBHe Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTHOCTE BemecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
o0beMa BelEeCTBA.

Cuna Kak xapakTepucThka B3auMozencTBHs Ten. Cuila ynpyroctd M 3aKoH
I'yka. I3MepeHune cuiibl ¢ MOMOIIBKO AMHAMOMETpA. SIBIEHUE TATOTEHUS U CHIIA
TskecTH. CHlla TSDKECTH Ha Ipyrux Iutanerax. Bec tena. HeBecomocTs. Crnoxenune
CWJI, HAIPABJIEHHBIX 10 OJHOW IpsMoM. PaBHoxencTByromas cui. Cuiia TpeHUs.
TpeHne CKOJbKEHUS U TPEHUE MOKOs. TPEeHUE B MPUPOJIE U TEXHUKE.

Jemoncmpauuu.

1
2
3
4.
5
6

Hab6nronenne MmexaHnueckoro JBUKEHHUS Tea.

N3mepeHne cKopoCTH NIPSMOIUHENHOTO IBUKEHHS.
HabGnronenue siBieHUs: HHEPLUU.

Hab6nronenue n3mMeHeHus CKOPOCTH MIPH B3aUMOJICHCTBUH Tell.
CpaBHeHHE Macc 1O B3aUMOJICHCTBUIO TEJ.

CrnoxeHue cuil, HanpaBJIEHHBIX MO OAHON MPSIMOM.

Jlabopamopnuie padbomot u onvimol.

1.

Ornpenenenue CKOpOCTH PAaBHOMEPHOIO IBUKEHUS (IIapUKa B )KUIKOCTH,
MOJIEIIN DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpycKa WIM IIapuka 1o
HAaKJIOHHOM IJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTb pacTshKeHUs (nedopmariim)
NPY>KUHBI OT MPUII0KEHHON CUIIBI.

OnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOIBKEHHS OT
Beca TeJla U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBieHue TBEPABIX TeJl, )KUAKOCTEH U ra30B.



Hanenue. CriocoObl yMEHBIIEHUS U YBEIUUYECHUS JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJCHUS raza OT o0bema, TemrepaTyphl. llepemaua naBneHus
TBEPJBIMU TEJIAMH, KUIAKOCTIMU U razaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTU OT TIyOMHBL. [ mapocraTmyeckuid
napanokc. Coob1aromuecs cocyabl. [ uipaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3ayImHONW 00o0nouku 3emiu. OmbiT Toppuuermm. M3mepenue armocdepHOro
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 M13MepeHus: aTMOC(HEpHOro 1aBJICHHUS.

JlelicTBHE )KUIKOCTH U ra3a Ha MOTPYyKEHHOE B HHUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpauuu.
3aBUCHUMOCTb JABJIEHUSA ra3a OT TEMIIEPATYPHI.

ITepenaua naBneHUs KUJIKOCTHIO U Ta30M.

Coolmiaromuecs CoCy/Ibl.

['mapaBauyueckuut mpecc.

[IposiBieHne necTBUS aTMOC(EPHOTO TaBIICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTu
TeJIa U TNIOTHOCTH XKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcoBHE IUIaBaHUs TEJl: IJIABAHUE WIH MOTPYKEHHUE TEI B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnuie padbomost u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOU B
YKUJIKOCTb YaCTH TeJa.

2. OnmpezneneHue  BHITAJKHUBAKOIIEH CWIbL, JEHCTBYIOUNIEH Ha  TEJo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHUBAIOIICH  CHIIBI,
NEUCTBYIOIIIEH Ha TeJNO B JKUJIKOCTH, OT OO0BEMa MOrpyXEHHOU B
YKUJIKOCTh YaCTH TE€JA U OT IIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
OIPEAEIICHUE €€ TPY30I0{bEMHOCTH.

Pa6oTa u MOIIITHOCTH. DHEPrus.

Mexanuueckast padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblUar, OJOK, HAKJIOHHas IUIOCKOCTh. I[IpaBuiio
paBHOBecus pbryara. lIpumeHeHune mnpaBuia paBHOBECHS phbluara K OJIOKY.

A



«30n0toe mpaBuiio» MexaHuku. KoadduiueHt mnose3Horo aeicTBus (naigee —
KIIJT) mpocthix Mexanu3moB. [IpocThie MEXaHNU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTrnueckas W NOTEHUHAbHAST HSHEPTHUS.
[IpeBpalieHrie OAHOTO BUAA MEXAHUYECKOM SHEPIUU B APYroil. 3aKOH COXpPaHEHUs
SHEPrUu B MEXaHUKE.

Jlemoncmpayuu.

1. IIpuMepbl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomot u onvimol.

1. Omnpenenenve pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM JBUMKCHHUM TeJia

110 TOPU3OHTAJILHOW MOBEPXHOCTH.
2. HccrenoBanue yciiOBUM paBHOBECHS pblyara.
3. HMsmepenue KIIJI HaKJIIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aK0HA COXPAHECHMSI MEXaHUYECKON SHEPIHH.
8 KVIACC

TennoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHUS
BemecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopnenn TBEPAOro, XUAKOTO U Tra3000pa3HOTO COCTOSHUM BEIECTBa.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
CmauuBaHNe U KallWUISIPHBIE SIBJICHUS. TEIUI0BOE pAaCIIUPEHNE U CKATHE.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHHS
yactull. BHyTpeHHsis sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEH SHEPIUu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Bunet TeIUIoNepeaadu:
TEILIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonuyecTBo TemioTel. YenapHas TEIJIOEMKOCTh BELIECTBA. TE€MI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIwloBoro Oananca. [lmaBnenwe u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAsA TEIUIOTA IUIABJICHUS.
[TapoobpazoBanue u konzaeHcauus. Mcnapenue. Kunenue. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOc(hepHOro
JABJICHUS.

BrnaxxnocTh BO3IyXa.

DHeprus TOIJIUBA. Y IeibHas TEILIOTa CTOPAHUSL.

[Ipunuuner pabotsl TernoBbix Aurareneid KIIJ temsoBoro asurarens.
TennoBble IBUTaTENN U 3a1UTa OKPYKAOLIEN CPEIBI.

3aKOH COXpPaHEHHUsI U IPEBPAILCHHS SHEPTHH B TEIJIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HaOGmronenne OpOyHOBCKOTO JIBUXKEHUS.



Habnronenue nuddysuu.

HabOmronenue siBjeHU CMaYnBaHUS U KaWJUISIPHBIX SBJICHU.
Hab6nrogenue TemnoBoro pacuimpeHus Ted.

N3meHeHne naBiieHUs ra3a MNpu M3MEHEHHH 00bhEMa M HArpeBaHUU WIH
OXJIQXKJICHHH.

[IpaBuiia u3MepeHus TeMIepaTyphbl.

Buasl Teronepenayn.

OxJtaXkJieHue Npu COBEPIICHUH PaOOTHI.

Harpeanue npu coBepiiieHUH padOThl BHEIIHUMU CUJIaMHU.

10. CpaBHEHHE TEIUIOEMKOCTEHN PAa3IMYHBIX BEIIECTB.

11. HaGmroieHre KUmeHus.

12. HaGnroieHre MoCcTosTHCTBA TEMIIEPATYPBI IIPH IJIABICHUH.

13. Moiesu TEMJIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimol.

1. OnbITEI IO OOHAPYKEHUIO JEUCTBUS CUJI MOJICKYJISIPHOTO MPUTSKEHHUS.

2. OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThl IO HAOMIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B, >KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue 1aBlIeHUs BO3yXa B OajNIOHE IIIpHULA.

OnbITHI, AEMOHCTPUPYIOIIMNE 3aBUCUMOCTh JAaBICHHUS BO3JlyXa OT €ro
00BbEMa 1 HArPEBAHUS WIIH OXJIAXKICHUSI.

6. IlpoBepka runote3bl TUHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA KUKOCTH

B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HabGmioneHue W3MEHEHHsS BHYTPEHHEM OJHEPruuM Tejla B peE3ysbTare
TEIJIoNepeIau U paOOTHl BHEITHUX CHJL.

8. HccnenoBanue siBICHHS TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOTHOU U

ropsiueu BOJIBI.

9. OmpeneneHue  KOJIWMYECTBA  TEIJIOThI, TMOJIYYEHHOIO  BOJOM  TIpPHU

TEIJI000MEHE C HArPEThIM METAJUNIMYECKUM LIWJIUHIPOM.

10. OnpeneneHue yaenbHON TeIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca NCrapeHusl.

12. OnpeaeneHne OTHOCUTENBLHON BIAXKHOCTH BO3/1yXa.

13. Onpenenexne yaeIbHON TEIUTIOTHI IUIABJICHUS JIBIA.

JJleKTpU4YecKre U MATHUTHbIE SIBJICHUSI.

OnekTpuzanus Tenl. J[Ba poaa sneKTpuueckux 3apsiaoB. BzaumopeiicTBue
3apsoKeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSIHUS MEXIY TEJIaMHM).

Onekrpuueckoe mnoje. Hanpsok€HHOCTh diekTpudeckoro nosist. IlpuHomn
CYyNEPHO3ULINU JIEKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).
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Hocurenn snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsl.
Crpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUUYECKOTO 3apsa.

OJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKA.
Nctounuku mocTOSHHOTO TOKa. JleMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B )KUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuwia  Toka.  DJEKTPUUECKOE  HANpSHKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIETbHOE COMPOTUBJIEHUE BeHlecTBa. 3akoH Oma
s ydactka uenu. [locienoBarenbHOe W mapajUleIbHOE  COEOUHEHHE
MIPOBOJHUKOB.

PaGota wm MoOmHOCTH dJEeKTpHUecKoro Toka. 3akoH J[xoymns—JIeHia.
DneKTpuYecKue ey U MoTpeOuTenu 3MeKTpuIecKkor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE ~ MarHuThl.  B3auMoOAEWCTBUE  MOCTOSHHBIX  MarHUTOB.
MarnuntHoe none. MarHuTHOE 10J1€ 3€MJIM U €ro 3HAa4eHUe IS )KA3HU Ha 3eMile.
OnbiT  Opcrena. MarHuTHoe T1oJe  JJIEKTpUdYeckoro Toka. [lpumeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. /[elicCTBUE MATHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENIb IOCTOSSHHOIO TOKa. VCIonb30BaHUE SJIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 31eKTPOMArHuTHON uHAyKuuK. [IpaBuno Jlenua.
DIIeKTpOreHepaTop. Crioco6b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIuu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu.

DIIeKTpU3aLHs Tell.
JIBa pona aIEKTPUYECKUX 3aPsAI0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEIL
Y CTpOUCTBO U AEUCTBUE DIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAST MHYKIIHS.
3aKOH COXpaHEHUS IEKTPUUYECKUX 3apsI0B.
[IpOBOTHUKY U TUAIICKTPUKH.
MoenupoBaHue CUIIOBBIX JTUHUM SJIEKTPUUECKOTO TOJIS.
M cTOYHMKY OCTOSITHHOTO TOKA.
JIeHCcTBUS DIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUH TOK B )KUIKOCTH.
. 'a30BB11 pa3ps.
. I3Mmepenue cuiibl ToKa aMIIepMETPOM.
. I3MepeHune 31eKTpruIecKOro HanpsixKEHNs BOJIbTMETPOM.
. Peocrar u MarasuH cOnpOTUBIICHUN.
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. MOI[GJ'II/IpOBaHI/Ie HCBO3MOXHOCTH pa3acCJICHUA I1I0JIFOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenrpoBaHre MAarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarauTHoe 1oJje TOKa. DJIEKTPOMAarHur.

JleicTBME MarHUTHOIO TOJISI HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATENL NOCTOSIHHOTO TOKA.

UccnenoBanue siBICHUS 3IEKTPOMArHUTHOW HHIYKIUU.

OnbiThl Dapajes.

3aBUCUMOCTh HAIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HUKHOBECHHUSI.

DIIEKTPOreHePaTOp NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimol.

1.

L

10.
11.

12.

13.

14.

15.

16.

OnpITel O HAOMIOJIEHUIO DJEKTPU3AIMU  TEl MHIAYKIUEH W 1pu
CONIPUKOCHOBEHUH.

UccnenoBanue NOEUCTBUS JIIEKTPUUYECKOTO TMOJS HAa MPOBOJHUKU U
JVBJIEKTPUKHU.

COopka u npoBepka padOThI AIMEKTPUUECKOM 1T MTOCTOSTHHOTO TOKA.
N3mepeHne u peryaupoBaHUE CUJTbI TOKA.

N3Mepenue u perympoBaHUe HAPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIAYIIETO YEpPE3 PE3UCTOP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro MJWHBI, IUIOLIAAN IONEPEYHOTO
CEUYCHMS U MaTepuana.

IIpoBepka mnpaBuia CIOXKEHHS HANPSKEHUW TMPH TOCIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBWiia g CWIbl TOKa IMPU NapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYILIErO YEPEe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  JJIGKTPUUECKOTO TOKA, BBIACISEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenune K111 marpesarens.

HccnenoBanre MarHUTHOTO B3aUMOIEHCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHWTHOrO MOJI  IIOCTOSSHHBIX ~ MAarHWTOB IPU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeUCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJIECUCTBUS
KaTyIIKH C TOKOM KM MarHuTa OT CHJIbI TOKa W HaIpaBJICHUsS TOKa B
KaTylIKE.

18. I3yueHue 1eCTBUS MATHUTHOTO TOJII HA IPOBOJHUK C TOKOM.

19. KoHCTpyrpoBaHu€e U U3yuyeHHUE padOThI AIEKTPOIBUTATENS.

20. 3mepenne KII/ 351ekTpoaBUTraTENbHON YCTAHOBKHU.

21. OnBITBL TIO HKCCJIEIOBAHUIO SIBICHUSI 3JEKTPOMAarHUTHOW WHIYKLHH:
UCCIICJOBAHUE W3MEHEHUM 3HAYEHUS M HAIPaBJICHHUS WHIYKIIMOHHOTO

TOKA.
9 KJIACC

MexaHunuyecKkue siBJICHUSA.

Mexannueckoe JaBwkeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOro JBHKEHHA. PaBHOMEpHOE MpPSMOJIMHENHOE
nBxkeHue. HepaBHoMepHOe npsiMoiHeNHHOE JBHKeHUE. CpelHsisi U MTHOBEHHas
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBH>KCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBHkeHue. (CBoOomHOe
nagenue. OnbeITe! [ amuies.

PaBHOMepHOE ABIKEHHE MO OKpyKHOCTH. [lepmon m vacrota oOparieHus.
JIuneliHas U yrioBasi CKOpocTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHUE.

[Iepssiit 3akoH HeroToHa. Bropoii 3akonH Hetotona. Tpetuii 3akodH HeroToHA.
[IpuHIMII CYyIIEpIIO3ULIMU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbXKEHUS, CHIIA
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTHU W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[BwxeHnune mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecomMocTs 1 neperpysku.

PaBHoBecue marepuanbHON TOUKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. U3meHenne nmnysibca. UMmynbe cuilbl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cui TSXKECTH, YHPYIroOCTH,
TpeHus. CBs3b SHEprun U paboThl. [loTeHIIManpHasT YJHEPTUS Tela, MOJHATOTO HAJl
ITIOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxxaTou NnpyxuHbl. Knunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu.

1. HaGmronenre MEXaHUYECKOTO TBUKEHUS TeJla OTHOCUTEIHHO PA3HBIX TEIl

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

CpaBHeHME MyTEHM W TPACKTOPUM JBWXKEHHS OJHOrO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenue cKOpoCTH U YCKOPEHUS TPSMOJIMHEMHOTO JIBUYKEHHS.
HccnenoBanne npu3HaAKOB paBHOYCKOPEHHOTO JIBHXKCHUS.

HaOnronenue nBuxeHus Tea 1Mo OKPYKHOCTH.

Hab6nronenne MexaHnueCcKuX SBICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenmexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBUKEHUU
OTHOCUTEJILHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHMS TeJIa OT MACChl TeJa U JEHUCTBYIOLIEH HA HETO
CHUJIBL.

Hab6nronenue paBeHcTBa CUIT TIPU B3aUMOICHCTBUU TETI.

HN3MeHeHune Beca Tela pu YCKOPEHHOM JIBUKEHHUH.

Ilepenaya umitynbca Ipy B3aUMOJICHCTBUM TEN.

[IpeoOpa3zoBaHus SHEPTUU TPU B3aUMOACHCTBUY TE.

CoxpaHeHre UMITYJIbCA [TPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeH1e UMITyJIbCca MPU a0COTIOTHO YIIPYTOM B3aUMOICHCTBUU.
Hab6nronenue peakTUBHOTO JIBHKEHUS.

CoxpaHeHre MeXaHUYECKOM SHEPTUU MPU CBOOOTHOM I1aJICHUMU.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU IBUKECHUU TeJa MO JEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa U JaJIbHEHILIEro paBHOMEPHOIO
JIBYDKEHUS MapUKa WA TETICKKH.

Onpenenenue cpemHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JBUIKEHUS
IIapyKa Mo HaKJIOHHOM TMIOCKOCTH.

Onpenenenrne yCKOpPeHHUs Tela NpU PABHOYCKOPEHHOM JBMXKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH TMYTH OT BPEMEHH IPU PAaBHOYCKOPECHHOM
JIBIDKCHUHU 0€3 HauaJlbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWXKEHUU 0e€3
HAYaJIbHOW CKOPOCTH IyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenenenne K03 HUIIMEHTA TPEHUS CKOIBKCHHUS.

Omnpenenenne )XECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHI CHUJIBI TPCHHUS TPHU PAaBHOMEPHOM JIBMIKECHUHU TeEIa
110 TOPU30HTAITLHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBl CWIIBI  YIOPYTOCTH TP  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABMKHOTO U MOBUKHOTO OJIOKOB.

11. 3ydeHnue 3aKOHa COXPaHEHUs SHEPTHH.

Mexann4yeckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MEPUO/T,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKui U NMpYyKUHHBbIA MasTHUKU. [IpeBpamienue
DHEPTUU TIPH KOJIeOATEITHHOM JIBHIKCHHH.

3aryxatouue  koneOanus.  BwiHyxzaeHHsle — KojeOanus.  Pe3oHaHc.
Mexannueckue BoJHBI. (CBOHCTBA MEXAaHWUYECKUMX BOJIH. [IpomonbHbie U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI © CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHnnuyeckre BOJHBI B TBEPAOM TENE, CEUCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3ByKka W BbicoTa ToHa. OTpaxeHue 3Byka. MudpasByk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenne xoseOaHuil Ted ION AEHCTBUEM CHJIIBI TSKECTA U CHIIBI
YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U HA MIPY>KUHE.
HaOmnronenue BRIHYKICHHBIX KOJICOaHUN U Pe30HaHCA.
Pacnpoctpanenue npooJibHBIX U OTIEPEUHBIX BOJIH (HA MOJIENH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAaHC.

Jlabopamopnwie padbomovt u onvimol.

1. OmpezneneHre 4YacTOThl M Mepuoja KoJeOaHUM MaTeMaTH4eCKOTo
MasTHUKA.

2. OmpeneneHne 4acTOTHI U Meproa KoJieOaHUM NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIEOAHUI MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TIeproa KojaebaHu Mpy>KMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HEe3aBUCHUMOCTH Tepuoja KojaeOaHWil rpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TMepuoja  KoJIeOaHMt
MPYKUHHOTO MAsITHUKA OT MAaCChI Tpy3a U )KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHus: CBOOOTHOTO MMaICHUsI.

JJIEKTPOMATHUTHOE I10J1€ M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMcCTBa
aneKTpoMarHuTHeIX BOJH. Illkana snekTpomarHuTHbBIX BOJH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
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DJneKTpoMaruuTHas npupoga csera. CKopocTb cBeta. BoHOBBIE CBOMCTBA
CBeTA.

Jemoncmpayuu.

1. CBolcTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomot u onvimol.

1. M3ydyeHue CBOWCTB AJIIEKTPOMArHUTHBIX BOJIH C MOMOIIBbI0 MOOMIBHOTO

TenedoHa.
CBeToOBbIE IBJICHUS.

JlyueBass  Mogmenp  cBera.  Mcrounmkm  cBera.  [IpsmonunHenHoe
pacnpocTtpaHeHue cBeta. 3atMenusi Connana u Jlynesl. Otpaxkenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEE
OTpakeHHEe cBeTa. lchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xom myweit B numH3e. OnrTuyeckas cucrema (oToammapara,
MUKpOCKONa M Tejeckomna. ['J1a3 kak onrTuyeckass cucteMa. binm3opykocTh U
JNATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. OmnbiTel Herlotona. CroxxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Jemoncmpauuu.

[IpssMONMHEHOE PACIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue ceera.

Onrtuueckuii CBETOBO/.

Xop Jiydyelt B coouparoiie JuH3e.

XO0[I Iy4del B pacCEUBAIOIIEH JINH3E.

[Tomyuenue n3o0paxeHuil ¢ MOMOILBIO JINH3.

[Ipuniun neicTBus Qoroanmnapara, MUKpPOCKOIIA U TEJIECKOTA.

10. Mogens riasa.

11. Paznoxxenue 6emoro ceeTa B CIEKTP.

12. [lonyuenue O0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopnuie pabomot u onvimol.

1. HccnemoBanue 3aBUCUMOCTH yIJla OTpPaKE€HUs CBETOBOIrO Jiyda OT yrija
najicHusI.

2. M3yueHue xapakTepUCTUK U300pakeHUs MpeIMeTa B INIOCKOM 3epKajie.
UccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMJIEHUS CBETOBOTO JIyda OT yTJia
NaJICHUS Ha TPAHUIIE «BO3IyX—CTEKIIO».
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4. TlomyueHue n300paK€HUN C MOMOUIBIO COOMPAIOILIEH JTHH3BIL.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMparomiei
JINH3BI.

6. ONBITHI 110 Pa3I0KEHUIO O0EJIOTO CBETa B CIEKTP.

OnBbITH 110 BOCHPUSITUIO 1IBETA MPEIMETOB MPU UX HAOIIOJACHUU uyepes
I[BETOBbIC (DUITHTPHI.
KBanToBbIe siBJ1eHUS.

Omneitel Pesepdopna m mnanerapHas moxaens aroma. Moxens aroma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JInHeyaThie CIEKTPHI.

PapnoaktuBHOCTh. Alb(da, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
saapa. Hyknonnas wMoxens aromHoro sngpa. HM3zoromsl. PannoakTuBHBIE
npeBpauieHus. [lepron nmonypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO U MAacCOBOrO YHCEIL.
DHeprus CBsI3M aTOMHBIX sjep. CBsA3b Macchl U dHepruu. Peaknuu cuHTE3a U
nenenus snaep. Uctounuku sneprun ConHua U 3BE3I.

Snepnas sHeprervka. JIeHCTBHUS pPaJUOAKTUBHBIX M3JIYYCHUM HA KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHOexTpbl U3Ty4YEHUS U TOTJIOMICHHUS.

2. CHexTpsl pa3JIMYHbIX Ia30B.

3. Cnextp Bojopoja.

4. HabmroneHue TpekoB B kamepe BunbcoHa.

5. PaboTa cuérunka MOHU3UPYIOIINX U3ITyUYEHUH.

6. Peructpanus uziyyeHus NpUpOAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimol.

1. HaGnroseHue CIIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HccienoBaHne TPEKOB: U3MEPEHUE HDHEPTMU YACTHIIBI 110 TOPMO3HOMY

nyTH (1o gpotorpadusam).

3. U3mepenwue paanoakTuBHOTO (HOHA.

IHoBTOPUTEIHLHO-00001IAIOIINI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb MPEAHA3HAYEH ISl CHCTeMaTU3aluu
U 0000ImeHUsT TMPEIMETHOTO  COJEpKaHUsS W ONbITa  JIEATEJIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca (PU3MKH, a TakkKe JJIS MOJATOTOBKHU K
OCHOBHOMY T'OCYJIapCTBEHHOMY »JK3aMeHy 10 (Qu3nuke aiag oOyvarommxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeET.

[Ipy n3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNnpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (HopMupyercs
€CTECTBEHHOHAY4YHAasi TPAaMOTHOCTh: OCBOCHHE HAay4YHBIX METOJOB HCCIEAOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJICHUE YMEHUSIMU OOBACHATH (U3UUYECKUE
SBJICHUS, TPUMEHSS TMOJYyYEHHbIE 3HAHWs, pelaTh 3aJadyd, B TOM YHCIE
KAU€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO NEATENBHOCTHBIM XapakTep AAHHOTO pa3feria pean3yeTcs
3a Ccu€Tr TOro, 4To OOydYarolluecs BBIMOJHIIOT 3aJaHusi, B KOTOPBIX UM
IIPEAIIaracTCs:

HA OCHOBE TIOJIYYCHHBIX 3HAHWM pacro3HaBaTh W HAYYHO OOBACHSTH
dusnueckue sIBJICHUS B OKPY>KaIOIIEH MPUPO/IE U TTOBCEAHEBHOM JKU3HMU;

UCII0JIb30BaTh HAYUYHbIE METO/bI UCCIEAOBAHUS (PU3UUECKUX SBICHUN, B TOM
YuCJe AJiSl MPOBEPKU TUIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAan0OJIee BAXKHBIX JTOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAPUMEP, MPAKTUYECKOTO UCHOJIb30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUHU.

Kaxnmas w3 Tem JaHHOTO MOAYJSl BKIIOYAET JKCIEPUMEHTAIBLHOE
uccienoBanne 0000mIaroero xapakrepa. Moy 3aBeplIiacTcsi MPOBEICHUEM
JMArHOCTUYECKOM M OLIEHOYHOM paboThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHMUs.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (pu3MKU Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIpPABICHO

Ha JOCTIKEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX

PE3yNIbTATOB.

B pesynbrare u3yuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuaronierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B

YacTu:

« 1) naTpUOTHYECKOr0 BOCTIMTAHUSA:

- IPOSBJICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
(bu3nuecKoil HayKu;

- IICHHOCTHOE OTHOIICHHE K TIOCTHKCHHUSIM POCCUHUCKHUX YUEHBIX-(DH3UKOB;

+  2) rpa:kIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

* - TOTOBHOCTH K aKTHBHOMY YYaCTHIO B 00CYXJECHUHU OOIIECTBEHHO 3HAYUMBIX U
ITUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
buzukuy;

* - OCO3HaHHE BAXHOCTH MOPATHHO-ITUYCCKUX NPHHIMIIOB B ACATEIBHOCTH
Y4E€HOTO;

+  3) 3¢TeTHYECKOr0 BOCIIMTAHMSI:

+ - BOCIIPUSITUE ACTETUYECKUX KauyecTB (PU3MYECKON HaAyKu: €€ TapMOHUYHOIO
MIOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOI'O IIO3HAHMS:

« - OCO3HaHWE IICHHOCTH (PU3NYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSl TEXHOJIOTHM, BAKHEHUIIEH COCTaBISAIOIIECH
KYJIbTYPHI;

+ - pa3BUTHE HAy4YHOU JI0003HATEIBHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOM
NEeSTENbHOCTH,

« 5) ¢opMupoBaHuUs  KYJbTYpPbl 3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIyus:

+ - OCO3HaHHME IICHHOCTHM Oe€30macHoro ooOpa3a »KW3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU NPaBWJI OE€30IaCHOTO TOBEACHHS Ha
TpaHCIOPTE, Ha JI0pOrax, C AIEKTPUYECKUM W TEIUIOBBIM 00OpYIOBaHHEM B
JIOMAIIHUX yCIIOBHSX;

« - chOpPMHUPOBAHHOCTb HaBbIKa pe(dieKkcuu, MPU3HAHUE CBOETO IIpaBa Ha
OIIMOKY M TAKOIo e MpaBa y APYyroro 4eaoBeKa;

« 6) TPyA0BOIr0 BOCIIUTAHMA:

« - AKTHBHOE Y4YacTHE€ B PEIICHMHM IMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM OpraHu3aluu, Topoja, Kpas) TEXHOJIOIMYECKOH W



COLIMAJIBHOM HAIPaBJIEHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE€ U (PUINYECKHUX
3HAHMI;

+ - HHTEpeC K MPAKTUYECKOMY H3YyUYECHHIO podeccuii, CBI3aHHBIX C (PU3UKOM;

« 7)) 3K0JIOTNYeCKOr0 BOCTIUTAHUSA:

« - OpUEHTalUWs Ha NMPUMEHEHHE (PU3NYECKUX 3HAHMM ISl pELICHHs 3aJad B
00J1aCTH  OKpY’KAIOIIEH Cpenbl, IJIAaHUPOBAHMS IOCTYNKOB W OLEHKH HX
BO3MOXKHBIX ITOCJICICTBUU JIJI1 OKPYKAIOIIEH CPEbI;

+ - OCO3HaHME TJIOOAIBHOIO XapaKTepa HKOJOTHYECKUX MpoOJeM M MyTed HX

pELICHHS;

« 8) ajanranum K M3MEHSIOMIMMCH YCJOBHUSAM COLMAJBLHOM W NPUPOIHOH
cpeabl:

+ - TOTpPeOHOCTh BO B3aWMOJICHCTBUU TIPH BBIMOJHEHUH HWCCICIOBAHUN M
MPOEKTOB (HU3UYECKOW HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyTuX;

* - TOBBIIICHHE YPOBHSA CBOEHM KOMIIETCHTHOCTH YEpe3 MPAKTUYECKYIO
JICATEIILHOCTD;

+ - OTpeOHOCTH B GOPMHUPOBAHUU HOBBIX 3HAHHM, B TOM 4YHCIIE€ (POPMYITUPOBATH
UJIeu, TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

+ - oco3HaHHe Ne(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00JIaCTH
buzukwy;

+ - IUIAaHUPOBAHHME CBOETO pA3BUTUS B MPUOOPETEHUU HOBBIX (PU3UUYECKHUX
3HAHUM;

+ - CTPEMJICHUE aHAJIM3UPOBATh U BBISBIISITH B3AUMOCBSI3U IPUPO/IbI, OOIIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCMOJIH30BaHUEM (DU3UUECKUX 3HAHMUIA;

- - OIIEHKA CBOUX JCHCTBUM C Y4YETOM BIUSHHS HAa OKPYXKAIOIIYIO CpeEny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHuss mporpamMMmbl 1Mo (U3NKE Ha ypOBHE OCHOBHOTO
oOmero odpa3zoBanusa y oOydarouierocs 0yayT c)opMUpOBaHbl MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIbHBIE YHUBEPCAJIbHbIE YUeOHbIE JCHCTBYS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHble  y4eOHBbIE  JCWCTBUS,  PETYJISTUBHBIC
yYHHUBEpCaJIbHbIC yUeOHBIE TCHCTBUS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijoruyeckue AeicTBHA:
e BBUIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB

(sIBIICHMIN);



yCTaHaBJIMBATh CYIIECTBEHHbI NMPHU3HAK KJIaCCU(PUKALNN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUMS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUAX, OTHOCALINXCSA K (PU3NUECKUM SIBJICHUSM;
BBISIBJISITh IIPUYMHHO-CIIE/ICTBEHHBIE CBSI3M MPU HM3YYEHUH (HU3UUECKUX
SIBJICHUM WM MPOILIECCOB, JI€JaTh BBIBOJABI C UCIOJB30BAHUEM JETYKTHBHBIX
Y WHJIYKTHUBHBIX YMO3AKJIIOUEHHUH, BBIJIBUTAaTh TMIIOTE3bl O B3aUMOCBA3AX
(u3NYECKUX BEJITUUMH;

CaMOCTOSTENIbHO BBIOMpaTh C€rnoco0 pelieHus ydeOHOM (u3nyeckon
3a/lauyu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pELIEHUs, BHIOOp HambOojee
HNOJXOJSIIEr0 ¢ Y4ETOM CAMOCTOSITENIBHO BBICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKHe AeCTBUSA:

UCII0JI30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKUM HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY IIJIaHY OIbIT, HECIOKHBIN
¢u3nyecKuil SKCIEPUMEHT, HEOOJBIIOE UCCIEeOBaHUE (HU3HUUECKOTO
SIBJICHUS;

OIICHMBAaTh Ha MPUMEHHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI M0 pe3ysibTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,;

IPOrHO3UPOBAaTh BO3MOXKHOE  JlajibHEWIee pa3BUTHE  (PUBNYECKUX
IPOLIECCOB, a TAK)KE BBIJIBUTATh MPEANOI0KEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ ungopmanueii:

MPUMEHSTh Pa3TUYHbIC METOJbI, HHCTPYMEHTBI U 3aIIPOCHI TP TIOUCKE U
orOope WHGOPMAIMK WM JAaHHBIX C YY€TOM TPEIOKCHHONW ydeOHOH
buznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

CaMOCTOSTENIbHO BBIOMpATh ONTUMANIbHYIO (opmMy mpeacTaBiICHUS
uHpOpMAIMU W WIIIOCTPUPOBATh pelIacMble 3aJadud  HECJIOXHBIMU
cXeMaMHu, TuarpaMmMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

B XO7le OOCYXJEHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIAeMON TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W IOJCpKaHUE
Onaro>keaaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOM CYXJEHUS C CYXICHUSMH JPYyTUX YYaCTHHUKOB
auanora, OOHapy»KUBaTh Pa3IMYUE U CXOACTBO MMO3UIIH;



BBIPAJKATh CBOIO TOUKY 3PE€HHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABISATh PE3yIbTaThl BHIOJHEHHOTO (PU3UUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpEUMYIIecCTBA  KOMaHIHOH U
UHIUBUIYAIbHOM paboThl MNpU PEIICHUH KOHKPETHOH (u3nyeckon
po0JIEMBl;

IPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH JIEUCTBUS
no €€ JOCTHXEHHUIO: paclpeiessiTh poiH, OOCYXIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOACH;
BBINIOJIHATH CBOIKO YacTh paOOThI, JOCTUTasl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HANPABICHUIO M KOOPAUHUPYS CBOU JECHCTBUSA C JPYIUMU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOLIMM HPOAYKT MO KPUTEPUSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PerJIHTHBHbIe YHUBEPCAJIBbHBIC y‘leﬁﬂble I[CﬁCTBPIH

Camoopranu3anus:

BBISIBJISITh MPOOJIEMBl B KU3HEHHBIX U YUEOHBIX CUTyalUsiX, TPEOYIOIIMX
JUIsl perieHus: GU3NUeCKUX 3HAHU;

OpPMEHTUPOBATbCA B  PA3JMYHBIX [OAXOAAX IMPUHATHSA  PELICHUU
(MHIMBUAYAJIbHOE, NPUHATHE PEUIEHUS B TpPYIIE, NPUHATHE PEIICHHM
TPYTITIOi);

CaMOCTOSITENIbHO COCTABJIATh AITOPUTM peIlIeHUs (PU3NUECKON 3a1auu WK
IJlaHa WCCIEAOBaHUS C Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MIPEIJIaracMbl€ BApUAHTHI PELICHU;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpo.]II), IMOIUOHAJIbHBbIN MHTEJJIEKT:

JIaBaTh aJ€KBATHYIO OLEHKY CUTYAallMH U MpeAJiaraTh IUIaH €€ N3MEHEHUS;
OOBACHATb NPUYMHBI  JOCTHODKEHHMS]  (HEAOCTHUIXKEHHUs) pe3yJIbTaToB
NEeATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJIHEHUS
¢u3nyeckoro MCCIEJOBaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBILIUXCA CHUTYyallMi, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YNIbTATA LIETU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro yejaoBeKa B XOJE Copa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHHMSI U JIOTUKY IPYIroro;
PU3HABATHh CBOE MPaBO Ha OMMOKY MpU pelIeHUuu (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHUAX HA HAYyYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 kijiacce mpeIMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIA:

UCIOJb30BaTh  MOHATHS:  (PU3MYECKHME U XUMHYECKHE  SIBJICHMUS,
HaAO0JII0/ICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYEeCKOoe JIBIKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEKTOpHUs, PaBHOACHCTBYIOLIAs
cwia,  nedopmauus  (ynopyras, — IUIacTHYECKasl),  HEBECOMOCTb,
COOOIIAOIINECS COCYbL;

pasnuuath sBiIeHUs (quddy3us, TEMIOBOE IBUKEHHE YaCTHI] BEILECTBa,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJEHCTBHE TEJl, paBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHUs, TMepenaya AaBiCHUS TBEPABIMU TeJIaMH, >XKUAKOCTSIMU U
razamMd, arMoc(epHO€ JaBJieHHWEe, IUIaBaHUE TeJl, MPEBpalICHUS
MEXaHUYECKON PHEPrur) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;
pacrno3HaBaTh IPOSIBJICHHE HM3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpY’>KalollleM MHpEe, B TOM 4HcCle (PU3NYECKUE SBJICHHUS B MPHUPOJE:
OPUMEPHI JBWXKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B >KMBOM U HEXUBOU
OpUpPOAE, ACUCTBUE CUJIBI TPEHHUS B MPUPOJAE U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBjeHUs Ha >)KMBOW OpraHU3M, IUIaBaHHUE pbIO, pblYaru B
TEJIe YEJIOBEKA, [IPU ITOM IEPEBOAUTH MIPAKTUUECKYIO 3aJa4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHYECKUX SBJICHUI;
ONKCHIBATh U3YUYECHHBIE CBOMCTBA T€N U (PU3UYECKHUE SBICHUS, UCIIONb3YS
¢usnyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BpPEMS,
yTh, CKOPOCTb, CPENHSASA CKOPOCTb, CHJIa YNPYTrOCTH, CUJIa TSHKECTU, BEC
Tena, CWJa TpEeHus, JaBieHue (TBEPAOro Temna, >KHUAKOCTH, Trasa),
BBITAJIKUBAIOIAs CUJIa, MEXaHWYECKas paboTa, MOILIHOCTb, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3()QHUIMEHT TOJNE3HOTO JAEWCTBUA MEXaHH3MOB,
KMHETHYECKass W NOTEHIMAJIbHAS SHEPIHs), IPH ONMCAaHUU IPABHIBHO
TPAKTOBAaTh  (PU3MYECKUII  CMBICA  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HaueHUd W €AUHMIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIUYHMHY C APYTMMH BEIUYMHAMU,
CTPOUTH IPaQUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs Cuil (BAOJIb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIo paBHOBECHs pbruara (0J10Kka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXAaHUYECKON
OHEPTUU, TPU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHNUE;

O0BACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM YUCIIE
M B KOHTEKCTE€ CHUTyalluid MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TPUUUMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1-2 M3yYEeHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUM, (PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

peuiatb pacy€THhE 3aJadud B 1—2 JEUCTBHS, MCIHONB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAlIM3a
YCJIOBHSI 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, TOJCTABIATh (hU3UIECCKUE
BETUYUHBI B (HOPMYJIBI U TPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBIE I pElIeHUs 3a/lay, OLIEHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEUIUTh MpU TOMOIIH
(bU3HYEeCKUX METOIOB, B ONTMCAHUU UCCIICIOBAHMSI BBIICSATH MMPOBEPSIEMOE
NpEeAnoJioKeHne  (TUIOTEe3y),  pa3inyatb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAXOIAUTh OIIUOKKM B XOJAE OIbITA, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3WYECKUX SBJICHUA WU
busruecKux CBONCTB TeN: dbopmynrpoBath MIPOBEPSIEMbIEC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOT0 000pyA0BaHUS,
3aIUChIBATh X0/ OTbITa U (POPMYIUPOBATH BBHIBO/IBI;

BBITIOJTHATh MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MAacChl Tela,
00bEMa, CUJIBI W TeMIepaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
u(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUYUHBI OT
JpPYrol ¢ HCMOJb30BAHUEM TNPSIMBIX HU3MEPEHUN (3aBUCUMOCTH MYTH
PaBHOMEPHO ABMKYUIIErocsl Tela OT BPEMEHHM JBHXKCHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejia, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOIIAJAN CONTPUKOCHOBEHUS TEJ, CUJIbI
YOPYTrOCTU OT YJJIMHEHUsI MPY>KUHBI, BBHITAJIKUBAIONIEH CHIIBI OT 00BhEMa
MOTPYKEHHOM YacTHU TENA U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCHUMOCTHU
OT IJIOTHOCTHU TeJa, OT MIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN
IUIaBaHUsl TEJ, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM  Y4EOHOTO UCCIEIOBaHMs, CcOOMpaThb YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUs, CIEAYs MPEIJI0KEeHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYECHHOW 3aBUCHUMOCTH (PU3WYECKUX BEITUYMH B BHIIC



NPEIOKEHHBIX Ta0nuil W TpaduKOB, AENaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEI0BaHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHMs] (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOro Tela, CUila TPEHUSI CKOJIbXKEHMS,
JaBICHWE  BO3/AyXa, BBITAIKUBAIONIAs  CWiIa, JEHCTBYyMOIas Ha
NOTPYyKEHHOE B JKHUJAKOCTh TeJ0, KOA()(PUIMEHT MOoNe3HOro AeWCTBUS
IOPOCTBIX MEXaHU3MOB), CJIEAys NPEUIOKEHHOW HWHCTPYKUUHU: TpHU
BBIMIOJTHEHUHU H3MEPEHU cOoOMpaTh SKCIEPUMEHTAIbHYI YCTAHOBKY U
BBIUMCIISTH 3HAYCHNE UCKOMOW BEJIMYUHBI;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHHEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IAUHAMOMETp, COOOIIANOIIUECS COCyAbl, OapoMmerp,
phIYar, MOJIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JACUCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAHHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, THJIPABIUYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, TOPITHEBOK HACOC, apEOMETP), UCTIONIB3YS 3HAHUS
0 CBOMCTBaxX (PM3MYECKHUX SIBJICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  MpPUMEPax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU JJ11 oOecreueHus: 6€30MacHOCTH MPH OOpaIleHUH C MpUOOpamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOJIOIACHHS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIEeH Cpeie;

OCYHIECTBIISATh OTOOp MCTOYHHMKOB HHpopmanuu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH © TYTEM CpPaBHEHUS Pa3UYHBIX HCTOYHUKOB BBIJCIATH
uHGOPMAIMIO, KOTOpas SIBISETCA NPOTHBOPEYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4YE€OHBIX 3a/laHUN HAy4YHO-TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  COACpIKAaHHs, CIPaBOYHBIE MaTEepHAIIHI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi UHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO03/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaluuu (pU3NUECKOro copepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KpPaTKHe COOOIIEHHUs O pe3ylbTaTax MPOCKTOB
WIN y4eOHBIX HWCCIEAOBAaHUN, MPU 3TOM TPAMOTHO HCIIOJIb30BATh



U3YYEHHBbIM TOHSATUUHBIM amnmapaT Kypca (U3MKH, CONPOBOXAAThH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenesiaThb
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/jayami,
CIEAUTh 34 BBINOJHEHHEM IUIAaHA JCUCTBHM, aJEKBAaTHO OLICHMBATh
COOCTBEHHBIA  BKJAJ B  JEATEIBHOCTh  IPyNIbl,  BBICTPAMBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOydenus B 8 kiiacce npemMeTHbIe pe3yJbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSHUSA BEIIECTBA, KPUCTAIINYECKUE U
amop(Hble TeJa, HACBIILEHHBIH W HEHACHIIICHHbI Map, BIIAXKHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrusi, TEIUIOBOM JIBUTaTeb,
AJIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE TOJe, MPOBOJIHUKU
U TUBJIEKTPUKH, TIOCTOSTHHBINA 3JIEKTPUUECKUI TOK, MATHUTHOE TOJIE;
paznuyaTh ABJICHHS (TEIUIOBOE PACIIMPEHUE M CHKaTHe, TEeIulolepeaaya,
TEIJIOBOE pPaBHOBECHE, CMaUYMBaHUE, KANWJUISPHBIC SIBJICHUS, UCTapEHUE,
KOHJIEHCAIsl, IUJIaBJieHUWe, KpucTauiu3auus (OTBEpJeBaHUE), KHUIICHUE,
Teruionepeaaya (TemIonpoBOHOCT, KOHBEKIHS, U3ITy4YEHHE),
ANEKTPU3aLHUs TEJ, B3aUMOJIECHCTBHE 3apAJIOB, NEUCTBHS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE MarHuUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKITHUS)
0 ONHCAHWIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYy’KalollleM MHpe, B TOM YHCIe (PU3NUYECKUE SIBICHUS B MPUPOAE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUIApHbIE SBJICHUS B MPUPO/IE,
KpUCTa/NIbl B TMpupoje, usiydeHue CoiHua, 3amep3aHue BOJIOEMOB,
MOpCKHUE OpU3bl, 00pa30BaHUE POCHI, TYMAaHA, HHESI, CHETa, SEKTPUUECKUE
ABJIEHUSL B aTMoc(epe, 3JEeKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3emMii, Jpeiid MOJIOCOB, POJIb MAarHUTHOTO TOJSA JUIsl JKM3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUECKUX
SIBIICHU;

OINUCHIBAaTh U3yUEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBICHMS, UCIIOJIb3Ys
bu3nueckre BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YHEPTHUsl, KOJIUYECTBO
TEIJIOThI, yJieJbHAsl TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TEIUloTa
IUTABJICHMS], YJIeJbHAs TEIUIOTa NapooOpa3oBaHMs, yJedbHas TEIUIOTa
CrOpaHus TOIUIMBA, KOI(PQPUIMEHT TOJE3HOTO JCHCTBHUS TEIUIOBOM



MAaIllHBI, OTHOCUTEJBHASl BIIAXXHOCTh BO31yXa, JIEKTPUUYECKUMN 3apsih,
CUJIa TOKA, JJIEKTPUYECKOE HAIIPSIKEHHWE, COIPOTUBIICHHUE ITPOBOIAHUKA,
yIEIbHOE  CONPOTHMBIIEHWE  BellecTBa, paboTa U MOIIHOCTb
DJIIEKTPUYECKOrO0  TOKa), TMpU ONHCAHMM IPaBWIBHO  TPAKTOBATH
(U3HYECKUI CMBIC UCHOJIb3YEMbIX BEJIMYUH, 0003HAUYEHUS U €IUHULIBI
¢uznyecKux BEIUYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOLINE JTAHHYIO
¢u3nYecKyl0 BEIUWYMHY C JAPYTUMHU BEJIWYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUU
CTPOEHHUS BEIIECTBA, NPHUHLMI CYNEPHNO3ULUU IOJEeH (HAa KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Ui yyacTKa LIeNH, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOpMYJIMPOBKY 3aKOHA M 3alKChIBATH €r0 MaTEMaTUYECKOE
BBIPAKECHHE;

OOBSACHATh (U3NYECKUE MPOLECChl W CBOICTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 JTOTrHYEeCKUX
iaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUMH,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

pemiatb pacy€THbIE 3ajadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBl W
(GopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIMUYMHBL: HAa OCHOBE aHalu3a
YCJIOBUSL 3aJlauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIs pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHbI M (OPMYJIbL,
HEOOXOJMMbIE sl €€ pelIeHHus, NPOBOAWTH pPAacu€Thl W CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU TOMOLIH
(GU3MYECKUX METOOB, MCIOJIb3ysl OMUCAHUE HCCIEOBAHUSA, BBIICISThH
IIPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUIBHOCTL IOpPsAJKa
IIPOBEJCHNUS UCCIIEI0OBAHU, JEIaTh BBIBOJBI;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WIH
(bu3HYecKuX CBOMCTB Tel (KanWUISIPHBIC SIBJCHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUM OT LBETa H3Iydyaromiedl (MOrJIoNaroIei)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTH U
IUIOIAaa €€ IIOBEPXHOCTH, DJJIEKTpU3alUsg Tel W B3aUMOJEUCTBUE
JJEKTPUYECKUX 3apANIOB, B3aMMOJEWCTBUE TIOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisl MArHATHBIX IIOJIEM ITOCTOSIHHBIX MAarHWTOB, JEHUCTBUS
MAarHWTHOTO IIOJI Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMATHMTA,



CBOMCTBa 3JIEKTPOABUTIATENI IIOCTOSHHOIO TOKa): (hOpMYJIMpOBaTh
poBepsieMble MPEANONIOKEHHsI, COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONUCHIBATh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJBL;
BBIMOJIHATh ~ NPSIMBIE  U3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbI TOKA, HAINpSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYWH, CPABHUBATH
pe3yJbTaThl U3MEPEHUHN ¢ YIETOM 3aJJaHHON a0COIIOTHON MOTPEITHOCTH;
IPOBOJUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUUYHUHBI OT
IpPYroi C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAU MONEPEYHOTo
CEYEHMS U YAEIbHOIO CONMPOTUBJIEHUS BEIIECTBA IPOBOJHUKA, CHIIbI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IMPOBOJHUKE,
UCCIIEJOBAHME IIOCJIEIOBATEIbHOTO M  NAapajuIeIbHOTO  COEAUMHEHUN
IPOBOJHMKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOUpAThb YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeAys NPEeNO)KEeHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJYyYEHHOW 3aBUCHMOCTH B BHUAE TaOmuI U TpaduKoB,
JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBaHMS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKHX BENWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEILECTBA, COMNPOTUBJIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATH W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJIEeIysl NPEJI0KEHHON WHCTPYKLIHMH, U
BBIUNCIISITh 3HAUEHNE BEJIUUNHBI,

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKkTepu30BaTh MPUHIUMBl JACUCTBUA HW3YYCHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONUCaHHA (B TOM 4YHUCIE:
CHUCTEMA OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBasi TypOuHa, aMIEpMETD,
BOJIbTMETP, CUETUMK HIIEKTPUUECKOW HHEPruH, 3JIEKTPOOCBETUTENIbHbBIE
npuOOpPBI, HArpEeBATEIbHBIE ANEKTPONPUOOPHI (IIPUMEPHI), FNEKTPUUECKUE
IPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMUSA O CBOMCTBax (PM3MUYECKUX SIBJICHUI U HE0OXOauMbIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENbHbBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, JBUraTeilb BHYTPEHHETO
CrOpaHHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl AJIEKTPUUYECKUX
Henen ¢ nociaeAoBaTeNIbHbIM U MapajiyieIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;



NPUBOAUTh  NPUMEPHl  (HAXOIWTh  HWH(OpPMAIMI0O O  TPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHUNM B TOBCETHEBHOUN
KU3HU JIJ1s1 obecrieueHust 0€30MacHOCTH Mpu oOpalieHuu ¢ nmpudbopamu u
TEXHUYECKAMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOJIOICHHSI
HOPM DKOJIOTUYECKOTO TOBECHHSI B OKPY KaIOIIEH Cpejie;

OCYIIECTBISATh TMOUCK WHGOpMAMK  (HU3UIECKOTO COACPKAHUS B
WuTepHeTe, Ha OCHOBE HWMEIOMIMXCA 3HAHUH H TyTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATh WH(POPMAIIMIO, KOTOpPAs
SIBIIICTCSI IIPOTUBOPEUYNBOI HITM MOYKET OBITh HEJIOCTOBEPHOM;
WCIIOJIB30BATh NP BHITTOJIHCHUH yUE€OHBIX 3aJaHUN HAyYHO-TIOMYJISPHYO
JIUTEPATypy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIC MaTepUabl,
pecypcbl cetu HTEpHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HGOPMAITUU M3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
0000mass uH(POpMALMI0O U3 HECKOJBKMX HCTOYHUKOB (PU3HUECKOTO
colepxkaHusi, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTAThI
NPOEKTHOW WJIM HCCIIENOBATEIIbCKON JEATeIbHOCTH, IMPU 3TOM T'PaMOTHO
UCIIOJI30BaTh M3YUYEHHBIM TOHATUHHBIA amnmapar Kypca (U3HKH,
COTIPOBOXK/IaTh BBICTYIUICHHE MPE3CHTAIUCH;

IPU  BBITIOJTHEHUH YYEOHBIX TMPOEKTOB M HWCCICTOBAHUN (DU3UICCKUX
MPOIIECCOB paclpenensiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33J]a4aMH, CJICTUTH 3a BBIMIOJTHCHUEM IUTaHA JCHCTBUHA U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHMBATh COOCTBCHHBIM BKJIad B
NeSATETHLHOCTD TPYIIIBI, BEICTPAWMBATh KOMMYHHUKATHBHOE B3aUMOICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonIy oOydenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOb30BaTh TOHSTHS: CUCTeMa OTcuéTa, MaTepualibHasi TOYKa,
TPaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBWXKEHUSA, AchopMarus
(ympyrasi, mnjacThyeckasi), TpPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPETpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHUE KOJICOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJHBI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPBI UCITyCKAHUS W TOTJIOMICHUS, anb(a, 0eTa- U raMMa-u3IydeHus,
U30TOTIBI, SIZICPHASI DHEPTETHKA;

paziuuarh SIBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIUHEHHOE IBUXKEHHE, CBOOOJHOE
NaJieHUE TeJl, PABHOMEPHOE JABUKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeIbHOE JBIXKEHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBWKEHHUE, OTPAKCHUE
3ByKa, NPSIMOJIMHENHOE paclpOCTPAHEHHE, OTPAKEHUE U MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yioKeHUe OesIoro cBeTa B
CIIEKTP M  CIIOKEHUE CIEKTPaJIbHBIX IIBETOB, JHUCIEPCUSl CBETAa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEUYATOrO CIEKTpa
U3JIyYEHHS) 0 ONMKMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NUECKUX  SBJICHUM B
OKpy>XaroleM Mupe (B TOM uucie (U3UYECKUE SIBJICHUS B MPUPOJIE:
NPUIUBHI U OTJIUBBI, ABUAKEHUE Tu1aHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KEHUE JKHUBBIX OPraHU3MOB, BOCHPUITHUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHNE, CEMCMUYECKUE BOJHBI, I[yHAMH, 3XO, LBETa TEl,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTHUECKOE ACHCTBHE BUIUMOTO,
yIbTPaUOIETOBOTO U  PEHTIC€HOBCKOTO HM3IyYEHUH, €CTECTBEHHBIM
PaIOaKTUBHBIN (OH, KOCMHUYECKHUE Jy4d, PAJAHMOAKTHBHOE H3IyUYCHUE
IPUPOJHBIX MHUHEpAJOB, JIEWCTBUE PAJAUOAKTUBHBIX W3IIYYEHUH Ha
OpraHu3M 4eJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBJICHUH;

OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (hM3UYECKUE SBICHUS, UCIIONB3YS
¢dbu3nueckue BeNWYUHBI (CpElHSAsT W MIHOBEHHAs CKOpPOCTb Teja MpH
HEPAaBHOMEPHOM JIBIDKCHHUH, YCKOPEHHE, TepeMeIleHHe, IMyTh, YIJoBas
CKOpPOCTh, CHJIa TpPEHHS, CWJIa YNPYroCTH, CUJa TSKECTH, YCKOpPEHUE
CBOOOJTHOTO TMAJIEHWs, BEC Tela, HUMITYJIbC Tela, HWMIYJIbC CHIIHI,
MexaHu4eckass paboTa W MOIIHOCTb, MOTEHIMAIbHAS SHEPrus Tena,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHUAJIbHAS SHEPIrUsl CKATOU
NPYKUHBI, KUHETHYECKas DSHEpPrus, IOJHas MeXaHW4yecKass DHeprus,
NEpPUOJ U YacTOTa KOJeOaHU, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (M3UUECKUN CMBICT HCIOJIb3YEMbIX BEJIUYUH,
0003HAYEHUS U EIWHUIBI (DU3NUECKUX BEIUYMH, HAXOIUTHh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYHMHY C APYTMMH BEIUYMHAMU,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
UCIIOJNb3Yys 3aKOH COXPAHEHHUsI SHEPTrUH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHIUN CYNEPHO3UIIUA CHUJI, TPUHIUI OTHOCHUTENIbHOCTH ['anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSI MUMITYJIbCA, 3aKOHBl OTPAXKEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsi/IOBOTO U MACCOBOTO YHCEIT



IOpU SIIEPHBIX peakUusax, HNPHU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIUPOBKY
3aKOHa M 3aMUCBIBATh €r0 MaTEMaTHUECKOE BBIPAKECHUE;

OOBSACHATh (U3NYECKUE NPOLECChl W CBOICTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil NMPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JTOTHYECKUX
IIaroB C OMOPOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DHU3MUECKHUX SIBICHU,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemiate pacuéTHble 3a7aud (OmupamIuecs Ha cucremMy u3 2-3
ypaBHEHUH), UCTIOJIb3Ysl 3aKOHBI U (OPMYJIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHajIW3a YCJIOBUS 3aJlayd 3allMChIBAaTh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WJIM M30BITOUYHBIC JaHHBIC, BbIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUs, POBOIUThH PACUETHI U
OLICHMBATh  PEAIUCTUYHOCTh IOJYUYEHHOIO 3HA4YeHHA (PU3NUYECKOU
BEJIMYUHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh HIPU HNOMOLIU
($u3NYECKUX METO/OB, HCIONb3Yysl OMUCAHHE HCCIENOBAaHUS, BBIICIATH
OpOBEPSIEMOE  TPEAIOI0KEHUE, OIEHUBATh IPABWIBHOCTh IOPSAIKA
NPOBEICHUS]  UCCJENOBAaHMsS, JIeJlaTh  BBIBOJIbI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOAEHUH U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
¢u3nyecKkux CBOWCTB Ted (M3y4yeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAHEHHUsl HSHEPruM, 3aBUCUMOCTb MEpHOAa KOJEOAHUH MPYKUHHOIO
MasiTHUKa OT Macchl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PACTIPOCTPAHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOICTB HM300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMera B coOuparomien
JWH3€, HAOMIOJEHHE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
o00OpyIOBaHUs, ONHCHIBATH  XOJ  ONBITA W  €ro  Pe3yJbTarhl,
(dbopMyIUpOBaTH BHIBOJIBI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
cpenHee 3HaueHUEe usMepsieMoll BenuuuHbl ((POKYyCHOE paccTosiHue
coOuparolield JIMH3bI), OOOCHOBBIBaTH BBHIOOpP cmocob0a H3MEpPEeHUs
(M3MEpUTENBHOTO MPUOOpPA);

IPOBOJNUTh MCCIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TNPSAMBIX HW3MEPEHUH (3aBUCUMOCTb IYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HauyaJbHOM CKOpPOCTH, Mepuoja
KOJEOAaHU MaTeMaTHYeCKOr0 MAasTHHKA OT JUIMHBl HUTH, 3aBUCHMOCTH
yria OTpakeHHsI CBETa OT yIja MaJCHUs M yria IpeJoMJICHUS OT yria



NaJeHNs). T[UIAHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSITENFHO COOUpPAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTHU
bU3UYECKUX BEIWYWH B BHUJE TAOMWIl U rpadHKOB, J€JaTh BBIBOJBI I10
pe3yJibTaTaM HCCIe0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYUH (CPEaHSSA
CKOPOCTh M YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JIBYKCHUH,
YCKOpPEHHE CBOOOJHOTO MaJCHUsI, KECTKOCTh MPYXHUHBI, KOIPPHUIIUEHT
TPEHHUS CKOJBKCHHS, MEXaHHYeckas pabdoTa W MOIIHOCTh, YacToTa |
nepuoa  KojeOaHWH MaTeMaTHYecKOr0 W TPYKHHHOTO MAasTHHKOB,
ONTHYECKas cujla coOuparomel JUH3bI, PaJuOaKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUsS, COOMpPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOJIHATh U3MEPEHUS, CIENys MPEI0KEHHON UHCTPYKIIMU, BBIYUCISATH
3HaYCHHUE BEJIMYMHBI U AaHATTU3UPOBATH MMOTYYCHHBIE PE3YIbTaThl C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUA;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM
000opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPH3HAKKM M3YyYCHHBIX (UINUCCKUX MOJIEICH:
MaTepuaigbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETApHAas MOJENb aroMa, HYKJIOHHas
MO/JIeIb ATOMHOTO SJIpa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOH Ha WX OMNHCAHUA (B TOM YHCIIE:
CIUJIOMETp, NATYMKH TOJIOKCHUS, PACCTOSHUA M YCKOPEHUS, pakeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCHONB3ys 3HAHUS O
CBOMCTBax (U3NUECKUX SBICHUA W HeoOXoaumble (U3HUYECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
IpU PEHICHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHUE CXEMBI IS
MIOCTPOCHUS N300paKCHHI B IJIOCKOM 3€pKajie U COOUpAroIIei TUH3E;
NPUBOJUTh  NpUMEpPhl  (HAXOaWTh  WH(OpPMAIMIO O  IPUMEpPaXx)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 6€30MacHOCTU MPH OOpaIleHUH C MpUdopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHSI 3J0POBbS M COOIOACHUS
HOPM 3KOJIOTUYECKOTO TMOBEICHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBIISATh TMOWCK WHGOpManuu (U3MUECKOTO COJEp)KaHUs B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3aMpOC, HAXOAUTh



IyTH ONPEAENICHHUs TOCTOBEPHOCTU MOJIYYEHHOW MHPOpPMalUd Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJIHUTEIbHBIX HCTOYHHUKOB,;

UCIOJIb30BATh MPHU BBITIOJHEHUH y4e€OHBIX 3aJaHUN HAyYHO-MOMYJISPHYIO
JUTEPATypy  (PU3NUECKOro COJEpKaHHWs, CIPaBOYHbIE MaTepuabl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO03/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uH(pOpMAIIMU W3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOTO COJIEp KaHMUS,
nyOJIMYHO MPEICTABIATh PE3yIbTaThl IPOESKTHOW HIIA MCCIIEOBATEIBCKON
NEeSATEeNbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yUYEHHBIN
MOHATUUHBIA amnmapar Hu3ydyaeMoro pasnena (U3UKA U COMPOBOKIATh
BBICTYIUICHHE TMpe3eHTalel ¢ yd4yéToM OcoOEHHOCTEeH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo 4yacos
Ne HaunMeHoBaHMe pa3aesioB U DuieKTpoHHbIe (U poBbIE)
Konrtpoabsnsie | IIpakruyeckue
n/m  TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHNH OKPY:KAIOIIEro MIUpa
1.1 ®du3uKa - HayKa O pUpoJie 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®OU3NYECKUE BEIUUUHBI 2 1 https://m.edsoo0.rt/UDCTC8RID
EcrecTBeHHOHAYUHBI METO
1.3 2 1 https://m.edsoo.ri/ZOL7QLIIS
TTO3HAHMS
Hroro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIE CBe/IeHUS 0 CTPOCHUH BellecTBa
2.1 Ctpoenue BeniecTBa 1 https://m.edsoo.ru/2SJ151M4 1
BUKCHHE U B3aUMOJICHCTBYE
2.2 A A 2 1 https://m.edso00.ri/ZXDKQLXCC
YaCTHUII BEIIECTBA
ArperaTHble COCTOSAHUS
2.3 2 https://m.edsoo.rt/ONOVIXY1K
BeIlIECTBA
Hroro no pazneny 5
Pa3nea 3. /IBu:KeHHeE U B3aMMO/ieicTBHE TeJl
3.1 Mexanuueckoe IBUKEHHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, macca, IOTHOCTh 4 1 https://m.edsoo.ru/GXPU4MTS5P
33 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ;)KUAKOCTEN U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. [lepenaua

4.1 JIaBJICHUS TBEPABIMU TEJIAMH, 3 https://m.eds00.ru/X0DW367P2
JKUJKOCTSIMU U Tra3aMu
4.2 JlaBiieHnE KUIKOCTH https://m.edsoo.ru/2MVXZ0KL.4
43 AtmocdepHoe naBieHue https://m.edsoo0.ru/T7134SXNOQ
eicTBUE ocC a3a Ha
4.4 Aeit TBITI. AHAROCTIH A TAsa 7 3 https://m.edsoo.ru/NFE6OY 8NK
MOTPy>KEHHOE B HUX TEJO
Uroro no pazneny 21
Pa3nea 5. PaGoTa 1 MOIIHOCTB. JHeprus
5.1 PaboTa 1 MOIITHOCTE 1 https:/m.edsoo.ru/75L. MREDY' 1
52 IIpocThie MEXaHU3MBI 5 1 https://m.edsoo.ru/504NQXKX9
53 MexaHnueckasi SHeprus 1 https://m.eds00.ru/G30454EMT
Hroro no pazneny 12
PeszepBHOE Bpemsi 3
OBLIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoanuecTBo 4acos

Ne HaumenoBaHue pa3ae/ioB

DuieKTpoHHbIe (udpoBbIe)

Konrtpoabublie | IIpakrnuyeckue
n/m ¥ TeM NPOorpamMMbl Bcero o0pa3oBaTte/ibHbIE peCypchl
padoThI padoThI
Pa3nen 1. TenioBbIe IBJI€HUS
Ctpoenue u cBOICTBA
1.1 7 https://m.edsoo.ru/R8QZNCIPM
BEIIIECTBA
1.2 TenoBbIe TPOIIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pazgen 2. JiaekTpuyecKue 1 MATHUTHbBIE SIBJIEHU
DNEeKTpUUYECKUE 3aps/Ibl.
2.1 3apsKEeHHbIE TeNa U UX 7 1 https://m.edsoo.ru/R4QORCTQ4
B3auMOJIcIiICTBUE
IlocTostHHBIN
2.2 . 20 2 7 https://m.edsoo.ru/PBQBOWS2B
IIEKTPUIECKUHN TOK
23 MarHuTHEIE SIBICHUS 6 1 1.5 https:/m.edsoo.ru/BULAFRBRA
c)
24 JICKTPOMATHITHAA 4 https://m.edsoo.ru/7QODSEL15
WHTYKITHS
Hroro no paznemny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
i 68 4 14.5

YACOB IIO I[TPOI'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KVIACC

KoanuecTBo 4acos

Ne HaumenoBaHue pa3ae/ioB

DuieKTpoHHbIe (udpoBbIe)

Konrtpoabublie | IIpakrnuyeckue
n/m ¥ TeM NPOorpamMMbl Bcero o0pa3oBaTte/ibHbIE peCypchl
padoThI padoThI
Pasznea 1. Mexannueckue siBJICHUS
Mexanudueckoe IBH)KEHIE
1.1 10 1 https://m.edso0.0u/CEOGHRGTL
U CIIOCOOBI €0 OIMUCAHUS
1.2 B3aumoneiicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3znea 2. Mexannueckne KoJIe0aHUS ¥ BOJTHEI
2.1 Mexannueckne KoineOaHus 7 3 https://m.edsoo.ru/S5VIGSAI3
MexaHudueckue BOJIHBL.
2.2 8 1 3 https://m.edsoo.rt/DHIJG8AS50
3ByK
Hroro no pazneny 15
Pa3nen 3. DieKTpOMarHuTHOE T0JI€ U YJIEKTPOMATHUTHbBIE BOJIHBI
DIIEKTPOMAarHuTHOE I10JIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3znea 4. CBeToBbIE ABJICHUS
3aK0HBI PACIIPOCTPAHEHHUS
4.1 pactipocip 6 2 https:/m.edsoo. s u/HBN3INMK2M
CBeTa
JIMH3BI ¥ OLITUYECKUE
4.2 6 3 https://m.eds00.ru/20WNYKRX 1
pUOOPHI



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1

Pasnoxxenue Oenoro ceera
4.3 FOCeHH fTOTO CBeT 3 2 https://m.edsoo.ru/2Z5AHODTO
B CIIEKTP
Hroro no pazaeny 15

Paznen 5. KBantoBble ABJIEHUSA

Hcnyckanue u
5.1 IIOTJIOIIEHHE CBETA 4 1 https://m.edsoo.ru/BKSE4AQQS8
aTOMOM
52 CTpoeHue aTOMHOTO spa 6 1 https://m.edsoo.ru/U3WX2R6IB
53 SnepHble peakuyu 7 1 1 https://m.edsoo.rt/TMMVYOVSF
Uroro no pazneny 17

Pa3zneun 6. [loBTOpuTEILHO-00001A0 NI MOTYJIb

[ToBTOpeHue u 06001IICHIE
6.1 COZlep)KaHus Kypca 9 2 https://m.edsoo.rt/JKQXVISBE
¢buzuku 3a 7-9 knacc

Wroro no pazneny 9

OBILEE KOJIMYECTBO

YACOB IO ITPOTPAMME 102 3 27



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




ITOYPOYHOE IIVIAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTtposbHbie

Bcero
padoThbI

IIpakTHyeckue
padoTbI

Jlara
U3yYeHUs!

JJieKTpOoHHbIE HU(POBBIE
o0pa3oBaTe/IbHbIE PeCypPChI

®u3uka — HayKa O PUPOJE.
SIBnenus npuposl.
Du3NYECKUE SBICHUSA

https://m.edsoo.ru/35YPBIWSK

MeXﬂHI/I‘{eCKI/IC, TCIIJIOBBIC,
OJICKTPUYCCKUEC, MAIrHUTHEIC,
CBCTOBBIC, 3BYKOBLIC ABJICHUA

https://m.edsoo.ru/I[16US3L6H

dusnueckue BEIMYUHBI U UX
U3MEepeHue

https://m.edsoo.ri/6ZYFTFPA7

Ypok-uccnenoBanue
"N3mepenue TemmnepaTypbl
MIPU TTOMOIIIN KUIKOCTHOTO
TEPMOMETPA U JAaTUMKA
TeMreparypsl"

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbIC HAYKH U3y4alOT
IIPUPO.Y.
EcrecTBeHHOHAaYYHBIN METOT
nosHanus. Onucanue
(bu3n4ecKux sBICHUN C
IIOMOLIBIO MOAETIEH

https://m.edsoo.ru/3LPP2HPX?2

Ypok-uccnenoBanue
"IIpoBepka runoTessbl:

https://m.edsoo.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JIAIBHOCTH TOJIETA MIAPHKA,
MYyIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIE, YeM OOJIBIIIE
BBICOTA ITycKa"

Crtpoenue BemectBa. ONBITHI,

7 JIOKa3bIBAIOIINE TUCKPETHOE https://m.edsoo.ru/FSPU40LYR
CTPOEHHUE BEIIECTBA

8 JIBM>KEHUE YacTull BEIIECTBA https://m.edsoo.ru/HQ31SN1F3
VYpok-uccnenoBanue « ONBITHI

9 10 HAOJIFOIEHUIO TEILUIOBOTO https://m.edsoo.ru/FT87UNTLS
pacIIupeHus Ta30B»
ArperatHsie COCTOSHUSA

10 P https://m.edso0o0.ru/STRDWACXM
BEIECTBA
B3auMocBs3p Mexay
CBOMCTBaMH BEIIECTB B
Pa3HbIX arperaTHbix

11 COCTOSIHHSIX M UX https://m.edsoo.ru/AWMI1DBI48
ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI
MexaHUUECKOE IBIKEHUE.

12 PaBHOMepHOE U https://m.edsoo.ri/3AW6CCIHB1
HEpPaBHOMEPHOE JIBUKCHUE
CkopocTh. EnuHuIel

13 P A A https://m.eds00.ru/29GPTIAKL
CKOPOCTH
Pacuet nmyTu U BpeMeHU

14 Y p https://m.edsoo.ru/PVHMNWAUA
IBIKEHUS

15 Nuepuusi. 3aKoH HHEPIUU. https://m.edsoo.ru/KX5510IBX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

B3auMoeiicTBuEe TE Kak
HpI/I‘-II/IHa N3MCHCHHA CKOpOCTI/I
JBIDKEHUS TEI

16

I[TnotHOCTE BemectBa. Pacuer
Macchl U 00beMa Tejia 1o €ro
IUIOTHOCTH

https://m.edsoo.ru/0S71X3DPS

17

JlaboparopHas paboTa
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3amad o reme
"ITimoTHOCTH BemecTsa"

https://m.edsoo.ru/50DYVYG49

19

Cuna xak xapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuia
yrpyroctu. 3akoH ['yka

https://m.edsoo.ru/NVS6FY 1G2

20

JlaboparopHas pabota
«/3yueHne 3aBUCUMOCTH
pactsbxeHus (aedopmarium)
NPY>KAHBI OT TIPUIIOKEHHOU
CHITBD»

https://m.edsoo.ru/PXXW6DHXE

21

SIBaenwme tarorenus. Cuia
TSOKECTHU

https://m.eds00.rt/OCWIXFNQE

22

CBs13b MEXIY CHIION TSHKECTH
1 Maccoi Tena. Bec Tena.
Pemenue 3amay no reme
"Cuna Tspxect"

https://m.edsoo.ru/8PZHPV1Y]J

23

Cuna TsKecTH Ha Ipyrux
anerax. Gusnueckue
XapaKTEPUCTHKH ITAHET

https://m.edsoo.ru/IM2DOKYLI



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI

24

N3mepenune cui. flunamomerp

https://m.edsoo.ru/IT1ZGKCKH

25 Bec tema. HeBecomocTtn https://m.edsoo.ru/UAO01SQ8RE
CIo)keHue AByX CHII,
HaIIPaBJIEHHBIX 10 OJHOM
26 . . https://m.edsoo.ru/L6SNUZVZ8
npsiMoid. PaBHoaeicTByromas
cHn
Pemenue 3agad mo reme
27 " . 8 " https://m.edsoo.ru/MKPXDZNX5
PaBHOelicTBYOIIIAS CUIT
TpeHue CKOIbKEHUS U TPEHUE
28 nokost. TpeHue B mpupojie u https://m.edsoo.rt/TA1EOSMMH
TEXHUKE
JlaGopaTtopHas pabota
«3y4yeHue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKCHHS OT
29 https://m.edsoo.ru/TAQP4B30A
CUJIBbI JaBJICHUS U XapaKTepa
COMPUKACAIOIINXCSA
MTOBEPXHOCTEN»
Penrenue 3amau Ha
30 onpenesieHre https://m.eds00.ru/5YY23XXSD
PaBHOJICVCTBYIOIIEH CHIIBI
Penrenue 3amad mo remMam:
«Bec temay, «I'padudeckoe
31 > «I'pad https://m.eds00.ru/T9V639RZF
n300pakeHue Cun, « CHITbI»,
«PaBHOIEMCTBYIOIIAS CHIDY
Kontpomnbnas padora mo
TeMaM: «MexaHn4yecKoe
32 https:/m.edsoo.ru/PAROSWE4D

IBIKeHHey, «Macca,
IUIOTHOCTBY, «Bec Tenay,



https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

«I"padnueckoe n3oOpaxeHue
cuny, «CHIel»

Jasnenune. CriocoObI

33 YMEHBIIICHUS U YBEITUYCHUS https://m.edsoo.ru/25TVMI1FDL
JaBJICHUSA
JlaBenue raza. 3aBUCHMOCTh

34 JaBJIEHUs ra3a oT 00bEMa, https://m.eds00.1u/544YMX9WR
TeMIepaTypbl
Ilepenaua naBieHus
TBEPJABIMU TEIIAMH,

35 https://m.eds00.ru/CG5POSNWO
SKHJIKOCTSIMH U ra3amMiu. 3aKOH
ITackans
JlaBiieHue B )KUJIKOCTH H Ta3e,

36 BBI3BAHHOE JIEUCTBUEM CHUJIBI https://m.edsoo.ru/K7T1219UC
TSKECTH
Pemenne 3amau mo teme

37 «JlaByieHnE B )KUJIKOCTH U https://m.edsoo.ru/UHHC5RB6W
rase. 3axoH [Tackamsy

38 Coo01marImecs CoCy/Ibl https://m.edsoo.ru/7HDBMDHR?2

39 I'mapaBamyeckuil mpece https://m.edsoo.ru/67X21 F396
Manometpsl. IlopaiaeBoit

40 p . P https://m.edso0o.ru/5G846G718
SKHIKOCTHBIA HACOC
ATtmocdepa 3emmu. [Tpranab
CyILIECTBOBaHUS BO3YIIHON
000JI0YKH 3eMIIH.

41 https://m.edsoo0.1u/DRQ6ZPW 1M

3aBUCUMOCTH aTMOC(EepHOTO
JABJICHUSI OT BBICOTHI HaJl
YPOBHEM MODPS



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M

Bec Bo3znyxa. AtmochepHoe

42 https://m.edsoo.rt/PYRNEDISY
JIaBJICHUE
N3mepenue atmocepHOoro

43 MEPpEHHE ATMOChepHOT https://m.edsoo0.ru/2183TIPD4
napienus. OnwiT Toppuuenmn
3aBUCHMOCTB aTMOC(EepHOTO

44 JIaBJICHUS OT BBICOTHI HaJ https://m.edsoo.ru/YWIFWMZIJ
YpOBHEM MOps
bapomerp-anepowu.

45 ATMocepHoe 1aBiIeHne Ha https://m.edsoo.rt/ WBNXTP7GR
pa3IMYHBIX BBICOTaX
Pemenue 3agau no reme

46 " 8 " https://m.edsoo. W/ YWVWILSTAI

ATMoOcdepHoe 1aBrieHne

JleiicTBHE )KUIKOCTH U Ta3a Ha

47 IOTPYKEHHOE B HUX TEJIO. https://m.edsoo.ru/SMGIFR466
ApxumenoBa cuia
JlaGopaTtopHast pabota
«Omnpenenenne

48 BBITAJIKUBAIOIIECH CHIIBI, https://m.edsoo.ru/7U40IDIL. K2
JIEHCTBYIOILIEH Ha TENO,
MIOTPYKEHHOE B )KUTKOCTH)
JlaboparopHnas paboTa 1o
teme «MccnenoBanue

49 3aBUCHMOCTH BECa TENA B BOAE https://m.edsoo0.rt/OUOBGKKSW
0T 00bEMa NOTrpy>KEHHOH B
’KHUJIKOCTh YaCTH TeJlay

50 IlnaBanue ten https://m.edsoo.ru/UMAE9Q10Y
JlaGopaTtopHnas pabota

51 patoprazip https://m.edsoo.r/BGOVBS63P

"KoHcTpynpoBanue



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

apeoMmeTpa Ui
KOHCTPYHUPOBAHUE JIOAKU U
orpeniesieHre eé
rpy30noasEMHOCTH"

Penrenue 3amad mo remMam:
«ITnaBanue cynos.

52 BoznyxomiaBanuey, https://m.edsoo.su/R7VHLA60Q
«/JlaBneHue TBEpABIX TEM,
JKUJKOCTEN U ra30B»

53 Mexannueckas pabora https://m.edsoo.ru/1YIR6J7L5
MormutHocTs. Enuautie

54 o S https://m.edsoo.ru/4UUXTHR 1 X
MOIIIHOCTH
VYpok-uccnenoanue "Pacuér

55 MOIIHOCTH, pa3BUBaEMOM MpHU 1 https://m.edso0.ru/GDB065558
MOaBEME 110 JIecTHHUIE"
IIpocTeie MexaHu3MBbl. Ppryar.

56 P https://m.eds00.r/8YRUOUGS?2
PaBHOBecue cui Ha phiyare
KonTponbhas paboTa o teme
«JlaBieHue TBEpbIX TET,

57 KUJKOCTEH U Ta30By / https://m.eds00.rt/DWLOWQXQZ
Bcepoccuiickas npoBepoyHas
pabora
PeseprHblit ypok. Pabora c
TEeKCTamu 1o TeMe «/laBnenue

58 TBEPABIX TEN, )KUAKOCTEU U https://m.edsoo.ru/RECSYBI9F8
ra3oB» / Bcepoccuiickas
mpoBepoyHas pabora

59 Pbruaru B TexHuKe, ObITY U 0.5 https://m.edsoo.rw/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

npupoe. JlaboparopHas
pabota «HccnenoBanue
YCIIOBHIA PABHOBECHSI phIUaray

Pemrenue 3amad mmo teme

60 «Yc0BUS paBHOBECHS https://m.edsoo.ru/6AXDHFS8N
pbIyara»
Koadduuument noneznoro
JEUCTBUS MEXaHU3Ma.
61 JlaGopaTtopHast pabota 0.5 https://m.edso0.ru/4AYEYZDMW
«M3mepenue KIIJI HakiioHHOM
IUIOCKOCTH
Pemenne 3amay mo Teme
62 " A " https://m.edsoo.ru/VF5XBQLVS
Pa6ora, momuoCTH, KIT/]
Mexanudeckas S3Heprusi.
63 Kunernueckas u https://m.edsoo.ru/3HQE7HOYK
MOTEHITHATbHAS YHEPTUS
3aK0H COXpaHEHHS
64 p . https://m.edsoo.ru/46Y22ZPME
MEXaHUYECKON SHEPTHH
YPOK-3KCIIEPUMEHT 110 TEME
"DKcrepuMEeHTaIbHOE
ONpeIeTICHUE U3MEHEHMS
65 KHHETHYECKOU U 1 https://m.edsoo.ru/SM7E7YTZC
MOTEHIIUATBHOM SHEPTUU NTPU
CKaTBIBAaHUU TeEJa I10
HaAKJIOHHOM IIJIOCKOCTH"
KoHTponbHas pabora 1mo reme
66 «Pabora 1 MOIIIHOCT®. https://m.edsoo.ri/AECZ9T7EC

DOHeprus»



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepHbIii ypok. Pabora ¢

67 TEKCTAMU 110 TEME 1 https://m.edsoo.ru/MITPGGSA3
"MexaHn4eckoe IBuKeHue"
PesepsHslit ypok. Pabora ¢

68 TekcTamu 1o TeMe "Pabora. 1 https://m.edsoo. s/ XT2SMNZYM

MougHocTs. DHeprus"

OBIIEE KOJIMYECTBO HACOB
I10 ITPOIT'PAMME

68

12



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Tema ypoka

Koan4yecTBO 4acos

KoHnTtposbHubie

Bcero
padoTsI

IIpakTH4yeckue
padoTsI

Jlara
U3yYeHUs

DJIeKTPOHHBIe N (poBbIE
o0pa3oBaTe/bHbIE peCypChl

OCHOBHBIE TTOJIOKEHMS
MOJIEKYJIIPHO-KUHE THIECKOM
TEOPUU M UX OIBITHBIE
MTOJITBEPIKICHHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pazmep aTOMOB H
MOJIEKYJT

https://m.edsoo.rt/OMIN4E3EH

Moaenu TBEPAOTO, KUIKOTO U
ra3o000pa3HOro COCTOSHUM
BEIIECTBA

https://m.edsoo.ru/HVW3IWMRAS

OOBbsiCHEHUE CBOWCTB
TBEPOTO, KUIKOTO U
razo000pa3HOro COCTOSTHUM
BEI[ECTBA HA OCHOBE
MOJIOKEHU
MOJIEKYJISIPHOKUHETHIECKO
W Teopuu

https://m.edsoo.ru/DJYTZQHS&3

Kpucrannuueckue u
aMmop(QHBbIE Tea

https://m.edsoo.ru/8G73PVM40

CmauuBanue u
KaWUISIPHOCTb.
[ToBepXHOCTHOE HATSKEHHUE

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

TemuoBoe pacupenue u
cHKaTHe

https://m.edsoo.ru/I3N30OKS8L

Temneparypa. Csi3b

https://m.edsoo.ru/5SXSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

TEMIIepaTypbl CO CKOPOCTHIO
TCIIJIOBOI'O ABHUKCHUSA HaCTHUIL]

BnyTtpeHHss 3HEprusi.
Crioco0ObI U3MEHEHUs
BHYTPEHHEH YHEPrun

https://m.edsoo.ru/BBVCI9MHG6

10

133791031 TCIIonCpCcaauu

https://m.edsoo.ru/ WF4J3070P

11

VYpok-koHpepeHus
"IIpakTHyeckoe
UCTIOJTB30BaHUE TETIIIOBBIX
CBOWCTB BEILIECTB U
MaTepuasoB B LIEIX
sHEeprocoepexeHus "

https://m.edsoo0.ru/UU910QFZW

12

KonunuecTBO TEIUIOTHI.
VY nenpHas TEMIOEMKOCTD

https://m.edso0.ru/88291DDIZ

13

YpaBHEHHE TEIIOBOTO
Oamnanca. TeruiooOMeH n
TEIUIOBOE PAaBHOBECHUE

https://m.edsoo.ru/PS2QUVQIJE

14

JlaGopaTtopHnas pabota
"UccnenoBanue siBICHUS
TeruiooOMeHa npu
CMEIIMBAHUH XOJOAHOMN U
ropsiuei BobI"

https://m.edsoo.rt/FR2ZNO6NSGV

15

Pacuet konruecTBa TEIJIOTHI,
HEO0OXOAMMOTO JIJIst
HarpeBaHus Tena v
BBIJICTISIEMOTO UM TIPH
OXJIKICHUN

https://m.edsoo.ru/JSMRA 1APW

16

JlabopaTtopHast pabota

https://m.edsoo.ru/40IT1ZJAH



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH

"OnpeneneHue yaenbHOU
TEIJIOEMKOCTH BelecTBa"

DHeprus TOIUINBA. Y AeJIbHAs

17 https://m.edso0.ru/683AIXYWS
TEIJIOTa CropaHus
[InaBneHue u oTBEpACBAHUE

18 KPUCTAJUIMYECKUX TEJI. https://m.edsoo.ru/JHESA1PJF
YV nenpHas TEoTa IUIaBJICHUS
JlaGopaTtopHnast pabota

19 "Onpenenenue yaenbHOU https://m.edsoo.ru/LCQXVHGHD
TEIJIOTEI IUIAaBJIEHU JIbna"
ITapooOpa3zoBanue u

20 pOOLP https://m.edsoo.rt/CQG4DQKML
KoHaeHcanus. Mcnapenue
Kunenune. Y nenpHas Terwiora
napooOpa3oBaHus U

21 KOHJEHCAIlUU. 3aBUCUMOCTD https://m.edsoo.ri/Y7HDIM2GZ
TEeMIIepaTypbl KUTIEHHS OT
aTMOC(EpHOTO JTaBJICHUS
Brnaxxnocts Bo3myxa.
JlaGopatopHas pabota

22 "Onpenenenue https://m.edsoo.ru/7KP37W0J1
OTHOCHUTEIBHOM BIaXKHOCTH
BO3IyXa"
Pemenne 3amau Ha

23 OIIpeIETIEHUE BIAXXHOCTU https://m.edsoo.ru/NAXJEXGAL
BO3/yXa
[IpuHIHIB paGOTHI TETLIOBBIX

24 nsurareneil. [laposas https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /IBurarens



https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

BHYTPEHHET 0 CrOpaHus

KIIJ] TeruioBoro aBUraTess.

25 TeroBble ABUTATENN U https://m.edsoo.ru/UJA3DRDOH
3alUTa OKPYIKAIOIIEH CpPeIbl
3aK0H COXpaHEHUs U

26 IIPEBPALLCHNS YHEPTUH B https://m.edsoo.ru/BIKX6RPQ9
TEIJIOBBIX ITpoIIeccax
IToaroToBKa K KOHTPOJIBHOU
pabote mo Teme "TermnoBsie

27 sBieHus. U3sMeHnenne https://m.edso0.ru/9AQ53CC7C
arperaTHbeIX COCTOSIHUI
BemecTna"
KonTtponpsHas paboTa o teme
"TerIoBbIE IBICHUS.

28 https://m.edsoo.1ru/0X03133KU
W3menenune arperaTHeix
COCTOSIHUM BeliecTna"
DnexTpusanud Tel. JIsa poaa

29 prsall Hsa por https://m.edsoo.ru/9E85KDQMD
AJIEKTPUUYECKUX 3aPSI0B
Ypok-ucciaenoBaHue
"DexTpu3anus Tea

30 P . H https://m.edsoo.ru/JALQFK67]
WHIYKIACH U TIPU
COMPUKOCHOBEHHUH"
B3anMonelicTBHe 3apsyKeHHBIX

31 A p https://m.edsoo.1uw/LIJCQZZS9
ten. 3akoH Kynona
DIIeKTPUYECKOE TTOJIE.
HampsokeHHOCTB

32 https://m.edso0.ru/N79CZGZ1J

ANEKTPUUECKOTO TOJIA.
[IpuHIIMT cynieprio3uIun



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

AIIEKTPUYECKUX TOJIEH

Hocurenu snexrpudeckux

33 3apAJI0B. DJIE€MEHTapPHBIN https://m.edsoo.ru/AFOIKADMV
3apsia. CtpoeHue atoma
[TpoBOAHUKY U AUDTEKTPHUKH.

34 3aK0oH COXpaHEHUs https://m.edsoo.ru/USJR991PB
AIIEKTPUYECKOTO 3apsia
Penrenue 3amaud Ha

35 IIPUMEHEHNE CBOMCTB https://m.edsoo.rt/SXWWOSWI5
AIEKTPUYECKUX 3aPsIIOB
DNEeKTPUUECKUN TOK, yCIOBUS
€ro CyIIeCTBOBAHUA.

36 v https://m.edsoo.ru/ISIMP3J3M
HcTOYHUKH 3TIEKTPUYECKOTO
TOKa

€HCTBUS DJIEKTPUUECKOTO

37 A P https://m.eds00.rw/Q8WUTCKVT
TOKa
VYpok-uccienoBaHue
"JleficTBHE 2IEKTPUUECKOTO

38 1 https://m.edsoo.ri/ZHMKZM4JU
MOJIsl HA MPOBOJIHUKU U
JTBIEKTpUKN"
DIIeKTPUUECKHUI TOK B

39 P https://m.edsoo.ru/E4ACOOOYPF
MeTaiax, )KUAKOCTSX U razax
DneKTpuuecKas erb U e€

40 P B https://m.edsoo0.rt/ROW7KUDDO
COCTaBHBIEC YaCTH
Cuna toka. JlabopaTopHas

41 pabota "U3mepenue u 0.5 https://m.edsoo.ru/9LHH7UNJI
peryJMpoBaHue CHIIbI TOKA"

42 DIEKTPUUECKOE HaIIPSKEHUE. 0.5 https://m.edsoo.ru/X7POJOFGH



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH

BoasT™metp. JIabopaToprast
pabota "U3mepenue u
peryJiipoBaHue HanpsiKeHus"

43

ConpoTuBieHne NPOBOJHUKA.
VY 1enpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ESUOSPCA4G

44

JlaboparopHnas paboTa
"3aBUCUMOCTD
AIIEKTPHYECKOTO
COTPOTHBIICHUS TPOBOTHUKA
OT €ro JUTMHBI, TUTOIIAIN
MOTIEPEYHOT0 CEUCHUS U
Marepuana"

https://m.edsoo.ru/4JDASGZNX

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma 1t
yJacTKa 1enu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGopartopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSHKSHUS HA
pesuctope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBarensHOE U
napajuieJIbHOE COCTUHCHHS
MIPOBOJHUKOB

https://m.edsoo.ru/HJ99Q3493

48

JlaGopaTopHnas pabota
"IIpoBepka mpasuiia
CIIOKCHHSI HATPSHKEHUH TpU
M0CJIEeI0BaTEIbHOM

https://m.edsoo.ru/VQ3VYPOTS



https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

COEJIMHEHUH IBYX
pe3uctopoB"

JlaboparopHnas paboTa
"IIpoBepka npaBua sl CUIIbI

49 https://m.edsoo.ru/DPAXG8PZJ
TOKa MPHU NapaJieIbHOM
COEJIMHEHUH PEe3UCTOPOB"
Pemienue 3agad Ha
npuMeHeHne 3akoHa Oma s

50 https://m.edsoo.ru/19ZEFKZ74
Pa3IMYHOTO COEIUHEHUS
MTPOBOHUKOB
Pabora 1 MoIIHOCTE

51 ANEKTPUIECKOTO TOKA. 3aKOH https://m.edsoo0.ru/40AIXYN3H
Jxoyns-Jlenna
JlaGopaTtopHnast pabota
"Onpenenenue padOTHL U

52 peA P https://m.edsoo.ru/VR92VSJHA
MOIITHOCTH JIEKTPUIECKOTO
TOKa"
DIIeKTPUYECKHE LIETTH U
MOTPEOUTEITH AICKTPUICCKOMN

53 https:/m.edsoo.ru/1L3KZ2XI.M
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE
ITocTossHHBIE MATHUTHL, KX

54 . https://m.edsoo.rw/KL1ZHIKQF
B3aMMOJIEIiCTBHE
Ypok-ucciaenoBaHue

55 "N3yuenue noneit https://m.edsoo.ru/IGL7RJQOR
OCTOSIHHBIX MAarHUTOB"
MarnautHoe mone. MaruutHoe

56 https:/m.edsoo.ru/R3XXICRVK

1mojie 3eMJIM 1 €Tr0 3HaUYCHHUE



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK

U1 )KU3HHU Ha 3eMiie

57

IToaroroBka K KOHTPOJILHOU
pabote mo Teme
"DnexkTpruuecKue 3apsbl.
3apspKeHHBIC TeJa U UX
B3aMMOJECICTBHUSL.
[TocTOAHHBIN PTEKTPUUYECKUIA

n

TOK

https://m.edsoo.ru/RTA1IB1CS

58

Konrpomnbnas pabota o reme
"JJIeKTpUUECKHUE 3apSb.
3apspKeHHBIC TeJa U UX
B3aMMOJECICTBHUSL.
[TocTOAHHBIN ANEKTPUUECKUIA
ToK" / Beepoccuiickas
nmpoBepouHas paboTa

https://m.edsoo.ru/ZISSW477W

59

PeseprHblit ypok. Pabora c
TEKCTaMH IO TeMe
"TToCTOSTHHBIN JIEKTPUUECKUI
ToK" / Beepoccwuiickas
npoBepoyHas pabora

https://m.edsoo.ru/EQRLKPTI1U

60

OmneiT OpcTena. MaruutHoe
T0JI€ IEKTPHUUECKOro TOKa
MarauTtHoe noJjie KaTyIlKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumenenue
AIIEKTPOMArHUTOB B TEXHHUKE.
JlaboparopHnas pabota
"N3y4eHue nencTBus
MarHUTHOTO TIOJIS Ha

0.5

https://m.edsoo.ru/KGEXDIUWD



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MPOBOJHUK C TOKOM"

62

DNEeKTpoIBUraTelb
MOCTOSTHHOTO TOKA.
Hcnone3oBanue
ANIEKTPOBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U
Ha TpaHcnopre. JJabopaTopHas
pabota "KoHcTpyupoBanue u
u3yudeHue paboTbl
aJeKTpoaBHUraTesns”

https://m.edsoo.r/7VYQQDMFN

63

Omneitel ®apanes. 3akoH
AIIEKTPOMArHUTHOM
nHaykunu. [Ipasuito Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onekrporereparop. CrocoOs
HOJTY4CHHS DIICKTPUICCKON
SHEPruy. DIIEKTPOCTAHIIUH Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPIHU

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DnexTpuueckue u
MarHuTHbIE IBICHUS"

https://m.edsoo.rt/GFSOPNCEB

66

Kontposnbnas pabota 1o Teme
"DOnexTpuueckue u
MAarHUTHBIC SIBJICHUS "

https://m.edsoo.ru/APBXXTADS

67

PeseprHblit ypok. Pabora c
TeKkcTaMu 110 TeMme "TenmoBeie
SBJICHUS"

https://m.edsoo.ru/4B8GKYQI1X

68

PesepBuriii ypok. Pabora ¢

https://m.edsoo.ru/ISHXTLTXX



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

TEKCTaMU I10 TEME
"MaruuTtHsblie sBiaeHus"

OBIIEE KOJIMYECTBO HACOB
I10 ITPOIT'PAMME

68

14.5




9 KVIACC

KoanuyecTBO 4acos

Jara DJIeKTPOHHbBIe N (poBbIE
Tema ypoka KourpoJsbubie | IIpakrnyeckue
Bcero u3yuyeHusi  o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MexaHu4ecKoe IBUKEHHUE.
A 1 https://m.edsoo.ri/UP3I88VCD
MarepuanbHas TOUKa
Cucrema orcuera.
OTHOCUTETHHOCTH 1 https://m.edsoo.ru/UWFLOQ33T
MEXaHUYECKOTO IBUXKECHUS
PaBHOMEpHOE npsiMONIMHENHOE
P P 1 https://m.edsoo.rt/E65RWOZK0
JBUKECHHE
HepaBHomepHoe
MIPSIMOJIMHEMHOE IBU)KECHHE.
1 https://m.edsoo.ru/L043PYTGB
Cpenusis ¥ MTHOBEHHas
CKOPOCTh
[Ipsamonunerinoe
PaBHOYCKOPEHHOE ABUXEHUE. 1 https://m.edsoo.ru/SKUY WCHBO
Yckopenue
CkopocTh IpSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTI'O IBIIKEHUS. 1 https://m.edsoo.rw/HXCDF3ZC8
I'paduk ckopoctu
JIaGoparopHas paboTa
"OnpeneneHue yCKOpeHUs Tesna
[P PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1IKKINJFOS
JBUKEHUH 110 HAKJIOHHOU
iockoctu"
CBobosHOE najieHue Tedl. 1 https:/m.edso0.rt/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

Ongite! Nanunes

PaBHOMEpHOE ABMXKEHUE 110
okpyxHoctu. [lepuon u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
obparenus. Jluneitnas u
YIJIOBast CKOPOCTH

EHTPOCTPEMUTE

10 Henrpoctp FIbHOT https://m.eds0o0.ru/OSLEGWEZY
YCKOpEHUE
IlepBb1it 3akoH HeroTOHA.

11 https://m.edsoo.ru/T4ADTURL3K
Bekrop cuibl
B I H .

12 Topo %,aKOH broToma https://m.edsoo.ru/5SA28NGVEV
PaBHozelicTByIOIIAs crta
Tpernii 3akoH HeroToHa.

13 P H HIpIOTOM https://m.edsoo. 1w/ XPFYG64RM
Cynepno3uuus Cui
P

14 CHICHHE 33714t Ha MPHMCHEHHE https://m.edsoo.rt/GEM2S4HK9
3akoHoB HrroToHa

15 Cua ynpyroctu. 3akoH ['yka https://m.edsoo.rt/BHBXXRIJQ
Pemenue 3ama4 mo reme «Cuna

16 https://m.edsoo.ru/HMLIAMNI12
YOPYTOCTH
JlabopaTtopHast pabota

17 «Onpenenenue KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
MPY>KUHBDY

18 Cuna tpeHus https://m.edsoo.ru/BAWPRARI7
Penrenue 3agay o reme «Cua

19 https://m.edsoo.ru/PJDH2DCIOT
TPEHUS
JlaGopartopHas pabota

20 "Onpenenenue kodhdumnreHTa https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbXKEHUs"

21 Penrenue 3amau mo teMme https://m.edsoo0.1u/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

"3axonsl Herorona. Cuna
ynpyroctu. Cuna TpeHus"

22

Cuia TSKECTH U 3aKOH
BCEMHUPHOI'O TATOTECHUS.
Yckopenue cBOOOHOTO
najieHust

https://m.edso0 s/ MEETXGF6Q

23

VYpok-koHpepenuus "J[Buxenne
TE€J BOKPYT TPAaBUTAIMOHHOTO
nentpa (CoJiHeUHasi CUCTEMA).
I'amakTukn"

https://m.edsoo.ru/BLGGQ9259

24

Penrenue 3amay o teme "Cuina
TSXKECTU Y 3aKOH BCEMUPHOTO
TIroTeHus"

https://m.edsoo.ru/VO2GVE8YAT

25

IlepBas kocMu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBecue marepuanbHON
TOUYKH. AOCOIIIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOro
Tela ¢ 3aKPEIUIEHHON OChIO
BpallleHusi. MOMEHT CHJIBL.
LlenTp TsDKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MarepuabHONH
TOUYKH. AOCOIIIOTHO TBEPIOE
Tesio. PaBHoBecue TBEPAOro
Tella ¢ 3aKPEIUIEHHOM OChIO
BpallleHUsl. MOMEHT CHIIBL.
LlenTp TsxecTn

https://m.edsoo.rt/GAMQW4SLS

28

Penrenue 3agad no reMe
"MowmeHT cuibl. Llentp

https://m.eds00.ru/0QJISN205C



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C

TsDKEeCTH"

IToaroroBka K KOHTPOJIBHOMN
pabote no Teme "MexaHn4ueckoe

29 Ny https://m.edsoo.ru/8D7SUVXS5J
nBkenne. Bzanmonencraue
Ter"
KonTponbhas pabora rmo Teme

30 "MexaHn4yecKoe IBUKEHUE. https://m.edsoo.ri/J1IBOUI2YG
BsaumonetictBue ten"
Nmnynbce Tena. UMnynibe cUbl.
3aKOH COXpaHEHMsI UMITYJIbCA.

31 https://m.edsoo.ru/7PISBWQD2
Ynpyroe u Heynpyroe
B3aNMOJEHCTBIE
Pemenue 3agad o reMme "3aKkoH

32 8 " https://m.edsoo.rt/LQO6GEH8F9
COXpaHEHHUS UMITyJIbCa
VYpok-KoH(pepeHus

33 "PeakTHBHOE IBIKEHUE B https://m.edsoo.ru/3UH32H4RL
IIPUPOJIE U TEXHUKE"
Mexaaunueckas padoTa u

34 p https://m.edsoo0.1w/FCOHVOYXP
MOIIIHOCTH
Pabora cuibl TSKECTH, CUIBI

35 https://m.edsoo.ru/Y4H20MDHI
YIOPYTOCTH M CHJTBI TPEHUS
JlaGopaTtopHnas pabota
«Omnpenenenue pabOThI CUIIBI

36 TPEHUS IIPH PABHOMEPHOM https://m.edsoo.ru/609HFE1P8
IBIOKEHHUU TejIa 110
TOPU30HTAIILHON MTOBEPXHOCTH
CBs3b DHEPIUU U paOOTHI.

37 p p https://m.edsoo.ru/ZIFB7L5EF

IloTreHuumanbHas sHEPrus



https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF

Kunernueckas sneprus.

38 Teopema 0 KHHETUYECKOU https:/m.edsoo.rt/WKXIL 7INXVR
SHEPTUHU
3aKOH COXpaHECHUS YHEPTUH B

39 P P https://m.edsoo.rt/FMM2S69EB
MEXaHHKE
JlaGopatopHas pabota

40 «3y4yeHue 3aKkoHa COXpaHEHUS https://m.edsoo.ru/0TVKSKIXB
SHEPTUNY
KonebarenbHOe NBIKEHHE U €70

41 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTePUCTUKU
3aryxaromue KoieOaHus.

42 BriHyX1eHHBIC KOJICOAHUS. https://m.edsoo.ru/I3ZKD2M12
Pe3onanc
MaremaTuueckuil u

43 . https://m.edsoo.ru/O71PZDM11
MPYKUHHBIA MassTHUKA
Ypok-ucciaenoBanue
«3aBHCHMOCTb TIEproa

44 . https://m.edsoo.ru/BACA6R4KS
KOJIcOaHHUH OT KECTKOCTH
MIPY>KUHBI K MAcChI TPy3a
[IpeBpainieHue 3HEpruu Npu

45 pespat P P https://m.edsoo.ru/RPN7BU655
MEXaHUYECKUX KOJICOaHUSIX
JlaGopaTtopHnas pabota
«OnpeneneHue 4aCTOThI U

46 peAt . https://m.edsoo.rt/FV1Y2NUGC
nepuoia KojieoaHui
MPYKUHHOTO MasSiTHUKA
JlaGopaTtopHas pabota

47 «ITpoBepka HE3aBUCUMOCTH https://m.edsoo.rw/6YGEHWS8DT

nepuojia KojaebaHui rpysa,



https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT

HOJBEIIEHHOI 0 K HUTH, OT
Macchl Ipy3a»

Mexannueckue BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJIH.

48 https://m.edsoo.ru/QHBQ3USXV
[IpononbHBIEC U TTONIEPEUHBIE
BOJTHBI
VYpok-koH(pepeHus
"MexaHn4eCcKre BOJTHBI B

49 .. . https://m.edsoo.ru/6PNOHXSJA
TBEpAOM Tene. CelicMuueckne
BOJIHBI"
3ByK. Pacnipoctpanenue u

50 4 pOCIp https://m.edsoo.ru/NTZLRXDB5
OTpa’KEHUE 3ByKa
Ypok-ucciaenoBaHue

51 "HaOroaeHre 3aBUCUMOCTH https://m.eds00.ru/SRPRGGZVE
BBICOTHI 3ByKa OT 4aCTOTHI"
I'poMKOCTB 3ByKa M BbICOTa

52 p y . https://m.edsoo0.ru/AOY3IHSN3G
TOHA. AKYCTUYECKUI pE30HAHC
VYpok-koHpepeHus

53 "V nbpTpa3ByK U HHPPA3BYK B https://m.edsoo.ru/AU3Z0S07U
MIPUPOJIC U TEXHUKE"
IToaroTroBka K KOHTPOJIBHOU
pabote 1o Teme "3aKOHbI

54 https://m.edsoo.ru/7YAJAVSTM
coxpaHeHus. MexaHnyeckue
KOJIcOaHHs ¥ BOJIHBI"
KonTponbhas pabora rmo Teme
"3aKOHBI COXpaHEHHUS.

55 P https://m.edsoo.ri/ZVD7744VH

Mexaunueckue KojxeOauus u
BOJIHBI"



https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH

56

DJIEKTPOMArHuTHOE MOJIE.
3JI€KTpOMaI‘HI/ITHLIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 2IEKTPOMAarHUTHBIX
BOJIH

58

VYpoxk-koupepennus "[lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonn3oBanue
ANIEKTPOMATHUTHBIX BOJIH JIJIS
COTOBOM CBsI3U"

https://m.edsoo.r/7E1J2VY03

59

VYpoxk-uccnenopanue "M3ydenne
CBOMICTB OJICKTPOMArHUTHBIX
BOJTH C ITOMOIIIBI0 MOOMIIBHOTO
tenedona”

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3anay Ha onpeiesieHne
YacTOTHI U JJIUHBI
AIEKTPOMATHUTHOUW BOJIHBI

https://m.edso00.ru/WIGCO6QSN

61

DneKTpOMarHuTHas MPUPOAa
cBeta. CKOpOCTh CBETA.
BonHOBBIE CBOICTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBera.
IIpsimonuueHoe
pacrpocTpaHeHHUE CBETA.
3armenus Connna u JIyHsl

https://m.edsoo.rt/NLIADWAXN

63

3aKOH OTpa)KE€HHUSI CBETA.
3epkana. Pemenne 3aga4u Ha
MPUMEHEHUE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.rt/QONUKCDOB

64

[Tpenomiienue cBeta. 3aKOH

https://m.edsoo.ru/NF1PZFEV3



https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3

IMPECIOMIICHUA CBETA

ITostHOE BHYTpEHHEE OTPAKEHUE
cBeTa. Mcnonp30BaHKe MOIHOTO

65 https://m.edsoo.ru/FZ7THV6E2W
BHYTPEHHETO OTPAKCHUS B
OINITHYECKUX CBETOBOIAX
JlaGopatopHas paboTa
"HccnemoBaHue 3aBUCHMOCTH

66 yria IpeIOMIIEHHS CBETOBOTO https://m.edsoo.ru/R80OIT1OS
Jyda OT yIJIa MaJIeHus Ha
rpaHuue "Bo3yX-cTeKiao""
Ypok-koHbepeHIHs
"Mcnonp30BaHue MMOJHOIO

67 BHYTPEHHETO OTPAKEHHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, OITTUKOBOJIOKOHHAS
CBS3B"
JImmzel. OnTudeckas cuiia

68 https://m.edso00.ru/ZV7021 97F
JINH3bI
ITocTpoenune n3o00paxeHuil B

69 P P https://m.edsoo.ru/MWU2YHLIN
JIMH3aX
JlaGopaTtopHnas pabota
"Onpenenenne GOKYCHOrO

70 pest (oxy . https://m.edsoo0.ru/3XTVNZNJJ
PACCTOSTHUS U OTITUYECKOU CHITBI
cobuparoiei TuH3b"
VYpok-koHpepeHus

71 "OnTHudyeckye TMH30BEIC https://m.edsoo.1u/KKVRKOP3D
npudops"
I'ma3 xak onTHYECKast CHCTEMA.

72 https://m.edsoo.rt/KP1ACI9PW

3penue



https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW

Vpoxk-koupepennus "JlehekTs

73 sperms. Kax coxpanuTs 3perue” https://m.edsoo.ru/ZKWLQ3CHI
Paznoxxenue Genoro ceera B
crektp. OnbiTel HetoTOHA.

74 e — https://m.edsoo.ru/ZPRFN4D5V
uBetoB. Jlucnepcus ceera
JlaGopatopHnas pabota "OnbIThI
0 Pa3JIOKEHHUI0 OEJI0To CBETa B

75 CIEKTp U BOCIPHUATHIO [IBETA https://m.edsoo.rw/ESISL6TCH
MPEIMETOB IIPU UX HAOIIOIEHUU
Yyepe3 IIBETOBbIC (QUIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE

76 CBOMCTBA CBETA: AUCTIEPCHUS, https://m.edsoo.ru/A1F3HB8Y9
unTepdepenys u audpakuus”
Omneiter Pesepdopna u

77 areTapHa P(bo p;l AToMa https://m.edsoo0.ru/P922QVFIV
TUTaHEeTapHasi MOJIENTh aTOM
IToctynatel bopa. Monens

78 a0 :Bopa P A https://m.edsoo.rt/OBJPHE0G2

TOM

Hcnyckanue u noriomeHne

79 cBeTa aroMoM. KBaHTBL. https://m.edsoo.rt/MI9LRTHPCO
JIuHeityaThie CIeKTPhI
Vpoxk-npaktukym "Habmonenune

80 CI'?GKTp(E)B chy}éKaHHﬂ” A https://m.edsoo.r/7NCLNW296

81 PagnoakTHBHOCTE U €€ BUIBI https://m.edsoo.1u/22H32JWILM
CrtpoeHnue aToMHOTO sAJIpa.

82 HyII)(J'IOHHaSI MOZEITE AP https://m.edsoo.ru/IRVFSKOFK
PannoakTuBHbBIE TPEBpaIICHHUS.

83 A pespamt https://m.edsoo.ru/RA796TPSP

M3oTonsl



https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP

Penrenue 3agad no reMe:

84 "PamnoakTUBHBIC https://m.edsoo.ru/ WX2HQP2S6
npesparieHus"

85 [lepuon momypacmnaga https://m.edsoo.ru/WZDJCOES87
Ypok-koHpepeHIus

86 "PagnoakTUBHbBIC U3TYyYEHHUS B https://m.edsoo0.ru/X1J4002C4
MpUPOJE, METULIUHE, TEXHUKE"
SAnepHbie peakiuu. 3aKOHbI

87 COXPAHEHUS 3apsAI0BOrO U https://m.eds00.ru/YOQ2XMKOO
MacCOBOT'O YHCEI
DHeprusi CBsI3U aTOMHBIX SIJIEP.

88 P Rep https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUU
Pemmenue 3ama4 mmo teme

89 " A " https://m.edsoo.ru/0D4KHLQ4T

SnepHbie peakuuu

Peakuuu cunTe3a u neneHus

90 anep. Uctounuku sHepruu https://m.edsoo.rt/RMBFQBND7?
CoJHma u 3BE31
Ypok-koudepenmus "Anepras
sHepreTuka. JlencTus

91 . https://m.eds00.rt/QTNWEFW90Q
pPaaIMOaKTUBHBIX U3TyYCHH Ha
’KUBBIE OpraHu3Mbl"
IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme

92 "DeKTpOMarHuTHOE MOJIE. https://m.edsoo.ru/TBOXBITUO
DNIEeKTPOMAarHUTHHIE BOJIHBI.
KBanrtoBsie siBieHus"
KonTponbhas pabora o Teme

93 P P https://m.edsoo.ru/SUTJAFD6U

"DJIeKTPOMarHuTHOE TOJIE.



https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U

DIIeKTpOMarHUTHBIE BOJIHEI.
KBauroBsie sBieuud"

94

[ToBTOpenue, o6o0IIEeHHE.
JlaGopaTopHbie paboThI 1O
Kypcy "B3aumopeiictBue ten"

https://m.edsoo.ru/2GFCLJO1J

95

[ToBTOpenue, o6o0IIEeHHE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEME
"TemnoBbie mpornecch”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpEeHME, 000OIICHHE.
Pemenne pacyeTHbIX U
KauyeCTBEHHBIX 3a/1a4 10 TEME

"KII/] TeruioBsIX aBurareneii”

https://m.edsoo.rt/H7HKU30G3

97

[ToBTOpeHue, 06061IEeHNE.
Pewenue pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEME
"KIIJ] anexkrpoycTtaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, o060OIIEHHE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "CBeToBbI€ sIBICHUS"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o6o0IIEHHE.
Pabora ¢ TekcTamu o Teme
"3aKOHbBI COXpaHEHUS B
MeXaHHKe"

https://m.eds00.ru/91 XS3CXDT

100

[ToBTOpEHME, 000OIICHUE.
Pabora ¢ Tekcramu 1o Teme
"Konebanus 1 BOJIHBL"

https://m.edsoo.rt/L3YKVIINT

101

[ToBTOpenue, 0600IIEHNE.

https://m.edsoo.ru/LG3271SQ6



https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6

Pabora ¢ TexkcTaMu 110 TEMeE
"CBeToBBbI€ gBiIcHUS"

[ToBTOpenue, o6o0IIEeHHE.

102 Pabora ¢ TexcTtaMu o TeMe 1 https:/m.edsoo.ru/W7IE16NUS8
"KBaHToBas u sinepHas puzuxa"
OBIIEE KOJIMYECTBO HACOB I1O 102 7

[TPOI'PAMME



https://m.edsoo.ru/W7IE16NU8




HNPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBTATbBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJBHON TPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KJIACC

Kon
NPoBePAEMOro
pe3yJjbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YYCHHBIC IIOHATHUA

1.2

pa3in4aThb SABJICHHUS IO OINHNCAHHUIO HUX XAPaAKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, ACMOHCTPHUPYIOIIUX JaAHHOC (1)I/IBI/IV-IGCKO€ SIBJICHUEC

1.3

pacro3HaBaTh NPOSIBIIEHUE W3YyUYCHHBIX (HU3UUECKUX SBJICHUI B
OKpYy’arolleM MUpe, B TOM yucie (U3NYECKue SIBICHUS B MPUPOJE,
MIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 337auy B y4eOHYIO, BBIICIATH

CYyIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3UIECKUX SBICHUN

1.4

OMKCHIBATh H3YYEHHbIE CBOMCTBA Tel U (U3MUECKHe SBJICHMUS,
UCHONb3yd (U3UYECKHE BEIMYMHBI, IPU OINUCAHUM MPABUIBHO
TpakTOBaTh (U3UYECKUN CMBICI HCHOJb3YEMBIX BEIMYMH, HX
0003HaYeHMS U €AUHULIBI (PU3NYECKUX BEITUYUH, HAXOIUTH (OPMYJIbI,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C  JIPYTHUMH
BEJIMYMHAMH, CTPOUTh TpaUKH HU3YyYEHHBIX 3aBUCHMOCTEH

(bU3UYECKUX BEIIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W IPOIIECCHI,
UCIIONB3YSl HM3yYEHHBbIE 3aKOHBI, MPU ITOM JaBaThb CIOBECHYIO
(GOopMyIHpPOBKY 3aKOHa W 3alUCBIBATh €ro  MaTeMaTHYeCKOe

BBIPAXXCHUEC

1.6

OOBSACHATh (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA TEl, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallMil IPAaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh INPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 jormyeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (U3NYECKUX SBICHUM, PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

peuaTtb paC‘IéTHHe 3aJa4u B 1 -2 HCﬁCTBHH, HCIIOJIb3YAd 3aKOHbI U




(l)OpMy.TILI, CBA3bIBAOIINEC (I)I/ISI/I"ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHalIn3a
YCJIOBUA 3aJadMd  3allUCbIBaTb KpPATKOC YCJIOBHEC, MOJACTABJIATH
(I)I/ISI/ILIGCKI/IC BCJIIMYHHEBI B (bOpMyJ'IBI " IpOBOAUTDH paCIIéTBI, HaxoOJUuThb
CIIPpaBOYHBIC JAaHHBIC, HGO6XOJII/IMLIC AJId pCUICHUA 3aJiad, OUCHUBATh

pP€aIUCTUIHOCTD HOHy‘lCHHOﬁ (1)1/131/1‘1601(0171 BCIIMYMHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TMPH TOMOIIN
(1)I/I3I/I‘ICCKI/IX MECTOOOB, B OIMMCaHUU HUCCICAOBAHUA  BBIACIIATH
MpoBepsieMoe  TMpeArnojiokeHue  (TWmoresy),  pa3imyath |
MHTEPIPETHPOBATh TOJTYUYECHHBIH pPe3ysbTaT, HaXOIUTh OIIMOKH B

XOJ¢€ OombITa, A€J1aThb BBIBOABI 110 €0 pE3yjibTaTaM

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢u3nyeckux  CBOMCTB  Teld:  (QOpMyJIHpOBaTh  MpOBEpsieMble
MPENINOJIOKEHNUs, coOUpaTb  YCTAaHOBKY W3  IPENI0KEHHOTO

O60py,HOBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITA 1 Q)OpMYHI/IpOBaTB BBIBOJbI

1.10

BBITIOJHATH MPSIMBIE M3MEPEHUs C WCIIOJIb30BAHUEM aHAJIOTOBBIX H
IU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPHUOOPOB C yUYETOM

3a/TaHHON a0COTIOTHOM MOTPEITHOCTH U3MEPEHHIA

1.11

MPOBOJUTHh  HCCIAEAOBAaHWUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYUHBI OT JAPYrol € MCIOJB30BaHUEM NIPSAMBIX H3MEPEHHI,
y4acTBOBaTh B IUTAHHUPOBAHMHM YYEOHOTO HCCIEAOBaHHS, COOMpPATh
YCTAHOBKY W BBINOJIHATh U3MEPEHUS, CIIEys NIPEMIOKEHHOMY IUJIaHY,
(bUKCUpOBaTh PE3yIbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUECKUX
BEJIMYMH B BUJIE TIPEIOKEHHBIX TaOIHIl U TPa(HUKOB, 1e1aTh BHIBOIBI

0 pe3yJibTaTaM MCCIIeI0OBaHUs

1.12

MPOBOJIUTh KOCBEHHBIE HM3MEPEHUs (U3MUECKUX BEIUYUH, CICHYS
NpeIOKEHHON MHCTPYKIIUU: TPU BBIMOJHEHUN U3MEPEHU coOuparth
SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCISTH 3HAYEHHE HMCKOMOM

BCJIIMYHUHBI

1.13

coOmomaTh MpaBWia TEXHWKH Oe3omacHOCTH 1mpu  pabore ¢

71a00paTOpHBIM 000PYI0OBAHUEM

1.14

yKa3plBaTh NPUHIUMBI  JACHCTBUS NPUOOPOB M  TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaThb IPUHLHUIBI JEUCTBUS HM3YyYEHHBIX
npubOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO MX ONMCAHUS,
UCIIONB3YySl 3HAHUS O CBOMCTBaX (DU3MYECKUX SBJICHUH U

HeO6XOI[I/IMBI€ (bPISI/I‘leCKI/Ie 3dKOHBI 1 3dKOHOMCPHOCTHU




1.15

NPUBOAUTH TNpUMEphl (HAXOAUTh HMHPOPMALUIO O MpUMepax)
MPaKTUYECKOr0 MCIOIb30BaHUs (PU3MUECKUX 3HAHUN B TOBCEIHEBHOMN
KHU3HM Ui oOecriedeHuss O€30HacHOCTH Tpu  OOpalleHuu ¢
puOoOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHUS 3/J0POBbS U

CO6JHO,Z[€HI/I$I HOPM 9KOJIOTHYCCKOI'O ITIOBCACHMA B Opr)KaIOIJ_Ieﬁ cpeae

1.16

OCYHIECTBIISATh OTOOP MCTOUYHUKOB MHpOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
AMEIOIINXCS 3HAHMM M MYTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIJICJIATE MHPOPMALIMIO, KOTOpasi SBISETCA MPOTUBOPEUMBOM WMIH

MOXET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAY4YHOIOMYJISIPHYIO ~ JIUTEeparypy  (usuyeckoro  cojep:kaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd MHTepHeT, BIaAeTh
npuémMaMM KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus MH(POPMALIUH

U3 OJIHOW 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE NMHUChMEHHbIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB WHPOpMAIMH (PU3HUIECKOTO
COJIepKaHusA, B TOM YHCJe MyOJINYHO JenaTh KpaTKue COOOIICHUS O
pe3yibpTaTax IMPOEKTOB WIM Y4eOHBIX MCCIEIOBaHUN, IPU 3TOM
IPAMOTHO HCIIOIb30BAaTh W3YYEHHBIM IMOHATUMHBIM ammapar Kypca

(bu3HKH, COMPOBOXKIATH BBICTYIUICHHE IIPE3EeHTalMEN

1.19

IIPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN paclpenessaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIEINTHh 32 BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JIEATENIBHOCTh TpPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHICTBHE, YUUTBIBASI MHEHHE

OKPY>KarOIIIX

8 KVIACC

Kon
MPoBePAEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON NPOrpaMMbl OCHOBHOI'0O 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BAaTh MOHATHUA

1.2

pasiindyaTtb ABJIICHHUA 110 OIMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/ILIGCI(OC SABJICHHUC

1.3

pacrio3HaBaTh MpOSBICHHE W3YUYEHHbIX (U3MUYECKUX SBICHUH B
OKpYy’arolleM MHUpE, B TOM 4ucie (QU3NYECKUE SIBICHUS B MPUPOJE,
IpU 3TOM NEPEeBOJUTh MPAKTUYECKYIO 3a7jauy B y4eOHYIO, BBIIENIAThH

CyLIECTBEHHBIE CBOICTBA (MIPU3HAKH) (PU3UIECKUX SBICHUI

1.4

OMKCHIBATh W3YYCHHBIE CBOWCTBA Ten U (PHU3MYECKHE SBICHHS,
UCTONB3ysd (U3MYECKHE BEIMYWHBI, TPU OIUCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HUCIOJB3YEMBIX  BEJIHYUH,
0003HaUYCHUS U €IUHUIIBI (PU3HUECKUX BEITUYMH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHMH
BCJIMYMHAMH, CTPOUTh TpadUKH HM3YYCHHBIX 3aBUCHMOCTEH

(bU3UYECKUX BEIIMYUH

1.5

XapaKTCpU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA W IIPOLECCCHI,
HCIIOJIb3YyA H3Y4YCHHBIC 3aKOHBI, IIpU OSTOM JOaBaTb CJIOBCCHYIO
(I)OpMYHI/IpOBKy 3aKOHa MW  3aIllMChIBAThb €0 MAaTCMaTH4YCCKOC

BBIPAYKEHUE

1.6

OOBSICHATH (PM3MUYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CUTyallMid MpPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATE NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/Ie n3 1
— 2 JIOTMYECKHX IIaroB C MOMOIIbI0 | — 2 M3yYeHHBIX CBOMCTBA

(bu3NYeCcKUX ABICHUN, PU3MUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemath pacy€éTHbIC 3a7a4i B 2 — 3 JEHCTBHS, MCIIOJIB3YS 3aKOHBI U
(hopMyIIbI, CBSA3BIBAONINE (DU3MUCCKHUE BEIIMYMHBI: HA OCHOBE aHAIA3a
YCIIOBHS 3aJ1a4H 3aIUChIBATh KPATKOE YCIIOBHE, BBISBIIATH HEJIOCTATOK
JaHHBIX JJI pelIeHUs 3aJayd, BbIOMpaTb 3aKOHBI M (OPMYJIbI,
HEOOXOIUMBIC ISl €€ pEIleHUs], MPOBOJUTh PACUYEThl U CPaBHUBATH
MOJTyYeHHOE 3Ha4YeHWe (DU3MUYECKON BEIUYHHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MpPHU MOMOIIU
(hU3HYECKUX METOIOB, UCIIOJIB3Ysl OMMCAHKUE UCCIICIOBAHUS, BBIICISITh
MIpOBEpsieMOE TPEION0KEHUE, OIEHUBATh IMPABHIBHOCTH MOpPsSAKa

MIPpOBCACHUA UCCIICAOBAaHNA, ACJIATh BBIBOIbL

1.9

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKHUX SIBICHUN WU
(¢u3MdecKknX ~ CBOWCTB  Tel:  (OPMyJIHpPOBaTh  MPOBEPSICMEIC

IMPCAIIOJIOKCHHA, CO6I/IpaTB YCTaHOBKY us3 MMpCIJIOKCHHOI'O




O60pyI[OBaHI/I$I, OIIMChIBATb X0 OIIbITa U (I)OpMy.TII/IpOBaTB BBIBOJbI

1.10

BBIIIOJIHATH IPSAMBIE W3MEPEHUS C HCIOIB30BAHMEM AHAJIOTOBBIX
npuOOPOB M TATYUKOB (PU3MUECKUX BEIIMYNH, CPABHUBATH PE3YIIbTAThHI

U3MepeHHi ¢ y4ETOM 3aJaHHON a0COIIOTHOMN MOTPEIIHOCTH

1.11

OPOBOAUTH  HCCIEAOBAHHWE  3aBUCUMOCTH  OJHOW  (pU3NYECKOM
BEIMYMHBI OT JPYrol C MCHOJIb30BAHUEM TMPSMBIX HW3MEPEHUM:
IUIAaHUPOBATh HCCIEOBaHUE, COOMpATh YCTAHOBKY M BBIIOJIHATH
W3MEpEeHUs, Clleqys MPEAJIOKCHHOMY  IUIaHy, (UKCHpPOBATh
pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH B BHJE TaOnuil U rpaduKoB,

ACJIaTh BBIBO/LI 11O PE3yJIbTaTaM UCCICIOBAHUA

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPeHHs  (U3NYECKUX  BEJIMYUH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
claenys INPENIOKEHHOW MHCTPYKLMH, W BBIYHACIATH 3HAYCHUE

BCJIIMYUHBI

1.13

coOMIOaTh TpaBWJia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

1abopaTopHBIM 000pyTOBaHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHUA O CBOWCTBaX (U3NYECKUX SBJIEHUH U HEOOXOIUMbIE

(I)I/ISI/ILIGCKI/IC 3aKOHOMCEPHOCTHU

1.15

pacnio3dHaBaTb IPOCTBIC TCXHUYCCKHEC YCTpOﬁCTBa 1 U3MCPHUTCIIbHBIC
HpI/I60pI>I 0 CXeMaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUUYCCKUX ueneﬁ C IOCJICAOBATCIIbBHBIM H IIapaJlICIIbHBIM
COCAMHCHHUEM JJICMCHTOB, pas3jinyad YCJIIOBHBLIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKHUX ueneﬁ

1.16

NPUBOJUTL TpUMepbl (HaXoAWTh UHGPOPMALUIO O MPUMEPAX)
MPAKTUIECKOTO MCIOIh30BaHMs (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I oOecniedeHus Oe30MacHOCTH TIpH  OOpalieHuH ¢
mpubopaMu ¥ TEXHHYECKUMHU YCTPONCTBAMH, COXPAaHEHHS 3/J0POBBS U

cOOI0OICHHSI HOPM 3KOJIOTHYECKOT0 OBE/IEHNUS B OKpY Katollel cpenie

1.17

OCYIIECTBIISATH MMOUCK HHPOPMAINH (PU3HIECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOLIMXCS 3HAHUM W TYTEM CpPaBHEHHS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIJCIATH HHPOPMAIUIO, KOTOpast

ABIIACTCA HpOTHBOpG‘IHBOﬁ HJIA MOKET OBITH HeHOCTOBepHOﬁ

1.18

HCIIOJIB30BAaTh Ipu  BBIIIOJIHCHHUU y‘-Ie6HI)IX SallaHI/Iﬁ HAay4HO-




MOMYJIIPHYIO JIUTEPATypy (PU3UYECKOrO COJEepXkKaHUs, CIPaBOYHBIE
Marepuanbl, pecypchl cetu MHTepHer; Binaaerb npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeodpazoBaHus WH(POpPMALUU U3 OJTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIICHHSI,
000011asi MHPOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PH3NYECKOTO
COJIEpKaHUsl, B TOM 4YHUCJIEC NYOIMYHO TMPEICTABIATh PE3YJIBTATHI
MPOCKTHOW WMJIM HCCJIENIOBATEILCKOM JEATEIbHOCTH, TIPH ITOM
rpaMOTHO HCHOJIb30BATh W3YyYECHHBIN MOHSATUWHBIA ammapar Kypca

(1)I/ISI/IKI/I, COIMPOBOXKXAATDH BBICTYIIJIICHUC npe3eHTauI/Ieﬁ

MIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB PaCIpenesTh O0S3aHHOCTH B T'PYIE B COOTBETCTBUU C

IIOCTAaBJICHHBIMU  3aJJadyaMM, CJICIUTh 3a BBIIIOJHCHHCM IIJIaHa

120 NEHCTBHUI U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJIaJl B JEATEIbHOCTh IPYIIIbI, BBICTPAMBATh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, MPOSIBIISISI TOTOBHOCTD pa3periarh KOHPIUKTHI
9 KITIACC
Koxa .
I[IpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
NPOBEPSIEMOro .
pe3yIbTaTa o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
1.1 MCIIOJIb30BaTh N3yUCHHbIC TIOHATHUSA
12 pas3nnyaTh SBJIEHUS MO ONUCAHUIO MX XAPAaKTEPHBIX CBOWCTB M Ha
' OCHOBE ONBITOB, JIEMOHCTPUPYIOITUX JaHHOE (PU3NUECKOE SBJICHUE
pacmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUNH B
13 OKPY’KalIIeM MHpE, B TOM 4Hclie (U3HUYECKUE SBJICHUS B TPHUPOJC,
' MIPH 3TOM TMEPEBOIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIICIATH
CYyIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3UIECKUX SIBICHUN
ONHCHIBATh W3YYCHHBIC CBOWCTBA Tel W (DHU3WYECKHWE SBIICHWSI,
UCTIONB3Ysl (U3MUECKHe BEIWYMHBI, NPU OMUCAHUH TPAaBUILHO
14 TPAKTOBaThb  (PU3MYECKUI  CMBICT  HCIOJB3YEMBIX  BEJIHYMH,

0003HAYEeHMS U €AUHULIBI (PU3NUECKUX BEITMYUH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUYECKYI0O BEIMYHMHY C JIPYTUMH

BCIIMYMHAMH, CTpPOUTL TP a(l)I/IKI/I HN3YYCHHBIX 3aBHCHMOCTEH




(1)I/I3I/ILIGCKI/IX BCIIMYUH

1.5

XapaKTCpU30BaThb CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUSI W IPOLCCCHI,
HCIIOJIB3YyA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYIO
(I)OPMYHI/IpOBKy 3aKOHa MW  3aIllMChIBATH €TI0 MAaTCMaTH4YCCKOC

BbIpa)KEHUE

1.6

O6’b}ICH$ITL @mnquKHe MpoUeCChl U CBOMCTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CUTyallMid MpPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BbBIABJIAITE IPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH O6’bﬂCHCHI/IC nu3 2
— 3 JOrMYecKHX IIaroB C MOMOLIbIO 2 — 3 HM3YYEHHBIX CBOMCTBA

(bu3nUecKuX ABICHUN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3aJaud (omuparouiecs Ha cuctemy u3z 2 — 3
YpaBHEHHUI), MHCMONb3Yysl 3aKOHbl U  (OPMYJbI, CBS3BIBAIOILIUE
(¢u3nueckre BENWYMHBI: Ha OCHOBE aHalIM3a YCIOBHS 3aJaud
3alMChIBaTh KPaTKOE yYCIIOBUE, BBIABIATH HEAOCTAIOUINE WU
U30BITOYHBIE JaHHBIE, BRIOUPATh 3aKOHBI U (POPMYJIIbI, HEOOXOIUMBIE
JUISL peUIeHMs], TPOBOJUTh pacd€Tbl M OLIEHMBATh PEATMCTUYHOCTH

IMMOJIYYCHHOI'O 3HAUYCHHA (1)I/ISI/I‘I€CKOI>'I BCIIMYHMHBI

1.8

pacno3HaBaTh NpoOJIEMbl, KOTOPbIE MOXKHO PEUINTh IMPU MOMOIIU
(U3NYECKUX METO/I0B, UCIIOJIB3YsI OMMCAHUE HCCIIeIOBAHMUS, BBIICISAThH
MIPOBEPSIEMOE MPEIIOIOKEHNE, OLEHUBATh IPABWIBHOCTh IMOPSIKA
NIPOBEACHUS HUCCIEAOBAHUSA, JEJIaTh BBIBOJBI, HHTEPIPETUPOBATDH

pe3ynbTaThl HAOJIOICHUH U OTTBITOB

1.9

IPOBOJUTH ONBITHl TIO HAOMIONCHUIO (U3UYECKUX SIBICHUH WM
(U3UYECKUX CBOWCTB TEN: CAMOCTOSITEIBHO COOMPATh YCTAHOBKY U3
U30BITOYHOTO Habopa 00OPYZOBaHU, OMHCHIBATH XOJ OMBITA M €r0

pe3ynbTathl, GOpMYyIUPOBATH BBIBObI

1.10

MPOBOAUTh TMPU HEOOXOIMMOCTH CEpPHUI0 TMPSMBIX H3MEpPEHUH,
ompeseNisis CpeAHee 3HAuYCHHE H3MepseMoil BenwuuHbl (PokycHOe
paccTosiHue COOMparoIIel JMH3bI), 000OCHOBBIBATH BHIOOP CIIOCO0a

n3MepeHus (M3MEPUTEIBHOTO MPUdopa)

1.11

IIPOBOAXUTL HMCCICAOBAHUC 3aBUCHUMOCTEN (1)I/I3I/IIIGCKI/IX BCJINYHUH C
HCIIOJIB30BAHUCM IPAMBIX H3MepeHHﬁI IJIaHUPOBATHL HCCICOAOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTL YCTaHOBKY, (1)I/IKCI/Ip0BaTL PE3YJIbTAaThI
HOJIy‘-IGHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/I‘~I€CKI/IX BCJIMYHUH B BHJIC T3.6JII/IIII/I

l"pa(bI/IKOB, A¢CJIaTb BbBIBOJLI I10 PE3YJIbTaTaM HCCIICAOBAHUA




1.12

NPOBOJUTH  KOCBEHHbIE  M3MEpeHHs  (U3MYECKUX  BEJIUYHUH:
IUIAaHUPOBATh M3MEPEHUs], COOMPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATH U3MEPEHHs, CIEeAys NPEIIOKEHHOW HWHCTPYKLUH,
BBIYNMCIIATh 3HAYCHUE BEIMYMHBI W aAHAIM3UPOBATh IIOJyYEHHBIE

pPE3YyJIbTAaThI C y‘léTOM 3aJIaHHOM 1OT PEIIHOCTH H3MepeHHI>i

1.13

coOmoaTh MpaBWiIa TEXHWKW Oe3omacHOCTH 1mpu  pabore ¢

1a00paToOpHBIM 000pyTIOBaHUEM

1.14

pas3inyaTth OCHOBHBIE IMPHU3HAKM W3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuagbHas TOuKa, abCONIOTHO TBEPAOE TEJIO0, TOUEUHBI HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, [UIaHeTapHas MOJENb aTOMa, HYKJIOHHAs

MOJECJIb aTOMHOTO dA1pa

1.15

XapaKTepu30BaTh MPUHIUIMBI JEHCTBHA HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OINMCAHMSA, HCIOIb3Ys
3HaHUS O CBOMCTBaxX (PHU3MUECKUX SBICHUH M HEOOXOIMMBbIC

(1)I/ISI/I‘IGCKI/IC 3aKOHOMECPHOCTHU

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB "
TE€XHOJIOTMYECKHUX IPOLECCOB MPH PELICHUH Y4eOHO-IPaKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI Ul MIOCTPOCHUS N300paKeHUH B IJIOCKOM

3epKajie U coOuparoleit TuH3e

1.17

NPUBOAUTH TNPUMEPHl (HAXOAUTh HWHPOPMALUIO O TNpUMepax)
MPAKTHYECKOTO MCIOIb30BaHMs (PU3NIECKUX 3HAHUI B TIOBCETHEBHOM
KU3HU s oOecriedeHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npudopaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS

COOJTIO/ICHHSI HOPM KOJIOTHUYECKOT'O MTOBEJICHUS B OKPY KAIOLICH cpezie

1.18

OCYUIECTBIISATh MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETH
HNutepuer, caMocTosTeNbHO (OPMYIUpPYsT TOUCKOBBIM  3arpoc,
HaxXOAUThb NYTH  ONPEHNENEHUs  JOCTOBEPHOCTH  ITOJYUYECHHOMU
vH(pOpMAllUMd HA OCHOBE HMMEIOIIMUXCS 3HAHUW U JIOTIOJHUTEIBHBIX

HCTOYHHKOB

1.19

WCTIOJh30BATh npu BBITTOJTHEHHH y4eOHBIX 3aJaHAN
HAYYHOIIOMYJIIPDHYIO ~ JIUTepaTypy  (PU3UUECKOr0  COJACpXKaHMA,
CIpaBOYHBIE MaTepHallbl, pecypchl ceTd MHTEepHeT; BlaxeTh
npuéMamu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus
nHpopManuu U3 OITHOMN

3HAKOBOU CUCTEMBI B JIPYTYIO




CO31aBaTb COOCTBEHHBbIE IHCbMCHHBIE U YCTHBIC COO6H.[CHI/IH Ha
OCHOBC I/IH(bOpMaIII/II/I N3 HCCKOJIBKHX HCTOYHUKOB (bHSI/I‘-IGCKOFO

COJACpKaHu, l'[y6J'II/I‘-IHO MNPEACTABJIATb PE3YJIbTAThI HpOCKTHOfI nin

1.20 HCCIIEIOBATENIbCKOM  JESTeNbHOCTH,  IpPU  3TOM  T'PaMOTHO
WCIOJIb30BATh U3yUEHHBIN MOHATUIHBIN annapaT U3y4aeMoro paszesna
(U3MKU U CONPOBOXKIATh BBICTYIIEHUE IMpE3CHTaluell ¢ y4éToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB
IpU BBIIOJHEHUH Y4YEOHBIX NMPOEKTOB U UCCIEAOBAaHUNA (PU3NYECKUX
IIPOLECCOB PaCHpeAcIsaTh 0OSA3aHHOCTU B IPYIIE B COOTBETCTBHH C
121 IIOCTaBJICHHBIMU  3aJlauyaMH, CJIEIUTh 32 BBIIOJIHEHUEM IUIaHA

NEHCTBUI U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATH COOCTBEHHBIN
BKJIaJl B JE€ATEIbHOCTb IPYIIIbI, BBICTPAMBATh KOMMYHUKATHBHOE

B3aMMO/ICHCTBHE, TPOSBIISISI TOTOBHOCTD pa3pemaTbh KOH(IUKTHI




MHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KVIIACC

Kon
pa3aena

Kon
3JIEMEHTA

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIEIO MHPA

1.1

®duzuka — Hayka O TMpHpoJe. SIBIEHUS NPUPOJIBL
dusznueckue  SBIEHHUS: MEXaHUYECKHUEe, TEeIUIOBbIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ousnueckue  BeMUUMHBL  M3mepenme — duznyeckux
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTth

U3MepeHU. MexayHapoaHas CHCTeMa eTUHUIY

1.3

EcrecTBeHHOHAy4HBI METOJ TO3HAHUS: HAOIIOJCHUE,
IIOCTAHOBKaA HaquOFO Bonpoca, BBIABHNKCHHUEC THUIIOTEC3,
OKCIIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBICHCHHE

HaAOJIIOJAEMOTO SIBJICHUS

1.4

Onucanue (bI/ISI/I‘-ICCKI/IX SIBJICHUH C IOMOILIBIO MOJIETICH

1.5

[TpakTyeckue paboTHI:
N3mepenue paccTosHUM.
N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO Tea.
Omnpenenenue pa3MepoB MaJIbIX TEJl.
W3mepeHue TeMieparypsl Py MOMOIIH KUJIKOCTHOTO

TEPMOMETPA U JATYUKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMUM BEIIIECTBA

2.1

CrpoeHue BemiecTBa: aroMbl M MOJEKYJbI, HX
pa3Mepbl. ONbIThI, JTOKa3bIBAIOLIUE JAUCKPETHOE CTPOEHHE

BCIICCTBA

2.2

JBrxenune uyactul BemecTtBa. CBA3b  CKOPOCTH
JIBIDKEHHMSI  4acTHLl C  TeMmmeparypod.  BpoyHOBCkoe

JBIDKEeHHE, MU DY3us

23

BSaHMOHeﬁCTBHe JaCTHLl BEIIECTBA: IIPUTAXKCHUE U

OTTAJIKMBAHUC




ArperaTHLIe COCTOAHUA BCHICCTBA: CTPOCHHUC TIa30B,

KUIAKOCTEH W TBEPHABIX  (KPUCTAUIMUECKHX)  Tel.

24 B3anMocCBsI3p MeXIy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHpIX COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIbI

[IpakTuueckue paboThI:
Onenka [uameTrpa aromMa METOAOM  psioB  (C
WCIIONb30BaHueM poTtorpaduii).
2.6 OnbITel 1O HAOMIOACHUIO TEIJIOBOIO PACIIMPEHHS

ra3os.
OnbiTel 1O OOHApy)XEHUIO  JEHUCTBUSL  CHJI

MOJICKYJIAPHOI'O IIPUTAXKCHUA

JIBIDKEHHME U B3AUMO/IEMCTBUE TEJI

31 MexaHnueckoe JIBUOKEHUE. PaBHOMEpHOE u
. HEPaBHOMEPHOE JBUKCHHE
30 Ckopoctb. CpenHsisi CKOpOCTb HPU HEPABHOMEPHOM
. JIBMOKEHUH. Pacd€T myTH U BpEMEHHU JIBHKECHUS
SBnenne mHepuuu. 3aKOH MHEpIUU. B3aumoneiicTBue
33 T€J1 KaK IPUYMHA U3MEHEHUSl CKOPOCTU JIBUKEHUS Tell.
Macca kak Mmepa HHEpTHOCTH Teja
34 [InotHocT  BemecTBa.  CBA3b  IUIOTHOCTU €
' KOJIMUYECTBOM MOJIEKYJ B equHHIIE 00bEMA BEIIeCTBa
3.5 Cuna Kak XapakTepuCTUKa B3aUMOAEUCTBUS TEN
36 Cuna ympyroctu u 3akoH ['yka. M3Mepenuwe cuiibl C
' MTOMOLIBIO IMHAMOMETpa
37 SBnenue TAroteHus M cuia TsokecTd. Cuina TIKECTH
' Ha Apyrux miaHerax. Bec rema. HeBecomocTs
18 Cuna tpeHus. TpeHue CKOJIbKEHUS U TPEHHUE MOKOS.
' Tpenue B npupoe U TEXHUKE
39 CnoxxeHue cui, HaIpaBJICHHBIX MO OJHOW MPSAMOIL.
' PaBHOpelicTBYIOIIAS CHIT
310 [TpakTuyeckue paboOTHI:

Onpez[eneHI/Ie CKOPOCTH  PABHOMCPHOI'O  JABHIKCHHUA




(wrapuka B JKMJKOCTH, MOJENIU  3JIEKTPUUECKOro
aBTOMOOWJII W Tak panee). OmnpenencHue CcpenHei
CKOPOCTH CKOJBbXEHHs Opycka WIM IIapuka 1o
HAKJIOHHOM  muockocTH. OrmpeneneHue  MIOTHOCTH
TBEPZIOTO Tela. OnbITHI, JIE€MOHCTPHPYIOLIHE
3aBUCUMOCTh PACTsDKEeHUs (nedopmaryu) npy>XKUHBI OT
OPUIOKEHHOM cuibl.  OMBITBI, JAEMOHCTPHUPYIOLIUE
3aBUCHMOCTh CHJIBI TPEHMSI CKOJIBKEHHS OT BeEca Tena U

XapaKTepa COIMPUKACAIOIIUXCA HOBerHOCTeﬁ

@u3nuyecKue SIBICHUSA B IPUPOJE: IPUMEPDI JBUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTAMU B )KMBOW M HEKUBOU MIPUPOJIE,
JICICTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckre yCTpoucTBa: TMHAMOMETD, MOAIIMITHUKA

JIABJIEHME TBEP/IBIX TEJI, JKUJKOCTEN 1 TA30B

Hasnenue TBEpaoro Tena. CrnocoObl yMEHBIICHUS M

4'1 YBEJIHYEHUS 1aBICHUS
42 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHHS Ta3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaua naBneHus TBEPIBIMU TEIAMH, KHIKOCTSIMHU U
. razamu. 3akoH [lackans. [TneBMaTnueckue MamvHbl
3aBUCUMOCTh  JaBIIEHUS] JKUAKOCTH OT  TIyOHHBI.
4.4 IMuapocraTudeckuit napagokc. CooOiarmuecst Cocybl.
['unpaBnuyeckrue MeXaHU3Mbl
AtMocdepa 3emau u atMmochepHoe gaBieHue. [Ipuanab
45 CYIIIECTBOBAHMS BO3AYIIHONW 00004y 3emiu. OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHUS OT
BBICOTHI HaJ] YPOBHEM MOPsI
46 Nsmepenue atmochepHoro naenenus. [IpuGopsr mis
' M3MEPEHHS aTMOC(EPHOTO JaBJICHUS
JleicTBHE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BeltankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue Ten. Bo3nyxormiaBanue
4.9 [TpakTudeckue pabOTHI:




HccnenoBanmne 3aBHCHMOCTH Beca Tejla B BOJE OT
00BéMa TMOTPYKEHHOW B IKUAKOCTH YacTH Tela.
Ompenenenne BHITAIKUBAIOMICH CHIIBI, TEUCTBYIOIICH Ha
TEJO, IOTPY’KEHHOE B KUIKOCTb. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeJI0O B JKHUJIKOCTH, OT Macchl Teja. OIBITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CWJIbI, IEHCTBYIOIIEH HAa TENO B >KUIKOCTH, OT 00BbEMa
MOTPYKEHHON B MKUJKOCTh YAaCTH T€Ja M OT IUIOTHOCTH
JKUIKOCTH. KonctpynpoBanue apeomerpa WA

KOHCTPYUPOBaHHE  JIOAKM M  OIlpejeneHue  eé

rpy30MoAbEMHOCTH

dusnyeckue  SABJICHWS B NPUPOJE: BITUSTHUE
4.10 aTMoc(hepHOro JaBICHUS HA )KUBOW OPTaHU3M, TUIaBaHUE

pBIO

TexHu4eckne yCTpONCTBA: COOOIIAIOIIMUECS COCYbI,
A1l YCTPOWCTBO BOJAOIPOBOJA, THUIPABIMYECKUNA TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOITHOCTD, OHEPI' 141

5.1 Mexanudeckas pabota
52 MexaHnueckasi MOITHOCTb
53 [IpocTteie  MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs
' iockocTh. [IpaBuiio paBHOBecHs pbluara
54 [IpumeHneHnue npaBuiia paBHOBECHS pbluara K 0JIOKy
«3omoroe  mpaBwiao»  MexaHukd.  KoapummeHt
5.5 IOJIE3HOTO JICUCTBUS MEXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 IToTeHunanbHas SHEPruu Teja, MOJAHATOrO HaJl 3eMIIEN
5.7 Kunernueckast sneprus
58 [TonHast mMexaHM4ecKasi >Heprusi. 3aKOH HM3MEHEHUS U
' COXPAHEHHUS MEXaHUYECKOU FHEprun
59 [TpakTuyeckue paboTHI:

Onpenenennie  paboOThl  CWJIBI  TpEeHUS  TIpU




PAaBHOMEpPHOM  JBIKEHMM Tejla MO TOPU30HTAIbHOU
IIOBEPXHOCTHU. MccrnenoBanne yciioBuid paBHOBECHUS pblyara.
Namepenne KIIJ] HaknonHoM miiockocTu. M3yyeHue 3akoHa

COXpPaHCHUA MEXaHUYECKOM SHCPrun

@usnueckue SBICHUSA B IPUPOJE: pblUard B TeElE

5.10
YenoBeka
TexHuyeckne yCTpPOWCTBA: pblYar, MOABMKHBIA U
5.11 HETIOABHKHBIN OJIOKM, HAaKJIOHHAS TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 31eMEeHTHI CO/IEPKAHUS
pasjaena 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJSAPHO-KMHETUYECKOM
61 TEOpUU CTPOCHMSI BemecTBa. Macca ©  pa3Mepsl
. MoJieKyJl.  OmbIThl, TMOATBEPKAAIOIIME OCHOBHBIC
M0JIO’KEHUSI MOJIEKYJIIPHOKMHETUYECKOM TEOpHH
Mopgenu  TBEPAOTO, IKUAKOTO M Ta3000pa3HOrO
6.2 cocTosHU# BemecTBa. Kpucrammueckue u amopgHbie
Tena
OObsicHeHHE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPBIX TEI
6 6.3 Ha OCHOBE IIOJIOXKEHUM  MOJIEKYJISIPHOKMHETUYECKOMN
TEOpUU
6.4 CmaunBaHuE U KaWJUIAPHBIE SIBICHUS
6.5 TemioBoe paclIupeHne U cxaTue
66 Temnepatypa. CBs3b TeMmeparypbl CO CKOPOCTBIO
. TEIUIOBOTO JIBMXKEHUS YACTHII
67 Buytpennsist aneprus. CriocoObl U3MEHEHUS BHYTPEHHEN
' SHEPrUu: TeIIonepeiaya U COBEPIICHUE PadOThI
63 Buasl Temionepeaaun: TEMIONPOBOAHOCTb, KOHBEKIIHUSA,
' U3IIy4eHue




KommuaecTBo TCILIIOTHI. Y aenpHas TEII0EMKOCTh

6.9
BEIIIECTBA
TeruooOMEeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OanaHca
611 [1naBneHue u OTBEpACBAaHNE KPUCTAJUTMYECKUX BEIIECTB.
. VY nenpHas TEIUIOTa IUIaBJIECHUS
[TapooOpazoBanne W  KoHjAeHcanus.  VcmapeHue.
6.12 Kunenne. VYpenbHas  Ttemiota mnapooOpa3oBaHUSI.
' 3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS OT aTMOC(EPHOro
JTABJICHUS
6.13 BnaxHocTs Bo3tyxa
6.14 DOHeprus ToIIUBa. Y AeJIbHAs TEIJI0Ta CTOPaHus
[Mpuntunel - pabotel  TemioBbix  aBurarenein  KITJI
6.15 TEIIOBOrO ABUrareisd. TemnoBble ABUraTeId M 3alluTa
OKPY’KaIOIIEeH CpeJibl
3aKOH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIIOBBIX
6.16
nporeccax
[TpakTrdeckue paboTHI:
OnpiTel 1O  OOHAPYXKEHHIO  JEHCTBUS  CHUI
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnbITHl IO BBIPAIIMBAHUIO KPHUCTAVIOB MOBAapPEHHOU
COJIM WJIU caxapa.
OnBITH 10 HAONIOICHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB, KUAKOCTEH U TBEPIBIX TEI.
617 Omnpenenenue AaBlieHUs BO3AyXa B OaJIOHE IITPULIA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS
BO3/1yXa OT €ro 00b&Ma U HarpeBaHUs WM OXJIAXKICHHSL.

IIpoBepka rumoresbl JMHEUHOW 3aBUCHUMOCTH JJITUHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPBI.

HabmioneHne n3MeHeHust BHYTpEHHEH SHEpIruu Tena B
pe3yabpTare Tersonepeaadd U padboThl BHEIIHUX CHUIL.

UccnenoBanme  sBIEHWS  TEIIOOOMEHa  TIpU




CMEILIMBAHUU XOJIOJHOW U TOPsIY€i BOABIL.

Ormpezenenre KOMMYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJOW TMpH TEIJI0OOMEHE C HarpeTbiM METaUTHYECKUM
[IUTHH]IPOM.

Ornpenenenne yaenbHOU TEIJIOEMKOCTH BELIECTBA.

HccnenoBanue mpoliecca UCTIapeHus.

Ornpenenenre OTHOCUTEITLHOM BIAKHOCTH BO3/IyXa.

Ornpezenenne yaedbHON TETUIOTHI TIIaBICHUS JIb/a.

®dusnueckue SBICHUSA B TPUPOJAE: MOBEPXHOCTHOE
HATSOKCHUC W KalWJUIAPHBIC ABJICHUA B IIPHPOAC,
6.18 KpHUCTaJUIbl B MpUpoje, uzinydenue CoJHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHUE OpU3bI; 00pa30oBaHKE POCHI, TYMaHa,

HHES, CHEra.

TexHuueckue  yCTpPOMCTBA:  KamWJUIAPHI, IPUMEPHI
UCIIONIb30BaHUSl KPUCTAJUIOB, YKUJKOCTHBIA TEPMOMETP,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUSA
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOHHa,

JIBUTATENb BHYTPEHHETO CTrOpaHusl.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Ted. J[Ba poaa dJIEeKTPUYECKUX 3apsiioB

B3aumoneiictBue 3apsokeHHBIX Ten. 3akoH  Kynona
7.2 (3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEI OT

BEJIMYUHBI 3aPS/10B U PACCTOSTHUSI MEXKTy T€JIaMH)

Onexrpuueckoe nojue. Hanpsk€HHOCT 3JEKTPUYECKOTO
7.3 nosist. [IpuHIUI Cyneprno3unuu 3JIEKTPUYECKUX IOJIEH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu QJICKTPUYCCKUX  3aps0B. 3J'IeMeHTapHBII>i

7.4 anektpudeckuil 3apsan. Ctpoenue aroma. IlpoBonHuky u
JTUDIIEKTPUKN
7.5 3aKOH COXPAaHEHHUs MIEKTPUUYECKOTO 3apsiia

ONeKTpu4eckuid  TOK.  YCIOBUSL  CYLIECTBOBaHUS
7.6
JEKTPUUECKOr0 TOKA. MICTOUHMKYU TOCTOSTHHOTO TOKA




I[el‘;ICTBPISI QJICKTPUYCCKOT'O TOKa (TeHJ’IOBOG,

7.7 XMMHMYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
YKUJKOCTSX M ra3ax
o, Onektpuueckass nenb. Cuna ToOka. DJIEKTPUUYECKOE
' HapsDKEHUE
9 ComnpoTuBieHue MPOBO/IHHKA. VY nenpHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 y4acTKa Henu
1 [locnenoBarenbHOE M MapajlyieIbHOE  COECIUHEHUE
. MIPOBOJHUKOB
PaGota w MONIIHOCTH DSJIEKTPUUECKOTO TOKA. 3aKOH
7.12
Jxoyns — Jlenna
13 DJEeKTpUYECKre HEeNu U MOTPEOUTENH IEKTPHUUECKON
' sHepruu B OpiTy. KopoTkoe 3aMbpikanue
[locTostHHBIE MarHuThl. B3anmojeicTBHE NOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mnone. MarautHoe mnone 3eMiId U €ro
. 3HAUEHHUE JUIsl )KU3HU Ha 3emiie
716 OmnbiT Dpcrena. MarHuTHOE TOJIE SJIEKTPUUYECKOTO TOKA.
' IIpuMeHeHne 2IeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHMTHOrO IIOJISI HA IPOBOJAHUK C TOKOM.
17 DNeKTpOoJABUTaTENb MOCTOSTHHOIO TOKa. Mcnonb3oBaHue
' AJIEKTPOJIBUraTeIel B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCHOpTe
Onbitel  @Papazged.  SIBieHHe  3IEKTPOMArHUTHOM
7.18
nHaykuun. [Ipasuno Jlenna
OnektporeHepatop. CnocoObl  MOTyYESHHS
7.19 AIIEKTPUUYECKON SHEPIUN. DNEeKTPOCTaHIUH Ha
BO300HOBJISIEMBIX UICTOUYHHUKAX YHEPTHUH
[TpakTrdeckue paboTHI:
7.20 OnbITH IO HAOTIOIGHUIO SJICKTPU3ALIUH TEJI HHAYKIUEH

U TIPY COTIPUKOCHOBEHHUHU.




UccnenoBanne JeHCTBUSL  DIIEKTPUYECKOTO OIS  Ha
MPOBOJIHUKH U TUDJICKTPUKH.

COopka u mpoBepka pabOTHI AIEKTPUUYCCKON IETTH
IMOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA M HAIPSKEHUS
Ha PEe3UCTOpE.

OIBITHL JEMOHCTPHUPYIOLTUE 3aBUCHMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUSI TPOBOJHUKA OT €ro
JUTMHBI, TUTOMIA U TIOTIEPEYHOTO CEYCHHS M MaTepuara.
[IpoBepka mpaBuiIa CIOKEHUS HANpPSHKEHUH  Mpu
MOCJIEIOBATEIbHOM ~ COCAMHEHUH JBYX PE3UCTOPOB.
[TpoBepka mpaBuia ajsi CUJIBI TOKA TPH MapauIeIbHOM
COCIMHEHUH  pe3ucTopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKa, MIYIIEr0 4Yepe3 Pe3ncTop.
Ompenenenre  MOIIHOCTUA  3JIEKTPUYECKOTO  TOKa,
BBIJICTISIEMOM Ha pe3ucTtope. MccnenoBanre 3aBUCUMOCTH
CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HANpPsDKCHHS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MAarddTHOTO B3aHMOJEHUCTBHUS ITOCTOSHHBIX MAaTHUTOB.
N3ydeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPHU
uX O0O0beNMHEHMH W pazaeneHud. VccnenoBaHue
JEHCTBHSI DJIEKTPHUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBlieHUs TOKa B KaTymike. M3ydeHue

ﬂeﬁCTBHH MArouMTHOTO II0JIsI Ha HOPOBOAHHUK C TOKOM.

KouncrpyupoBanue u H3y4YEHUE paboThI
3JIEKTPOIBUTATEIIS. N3smepenue KITJI
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. OI1IBITEI 1o

HCCIICOOBAHUIO ABJICHHA 3HeKTpOMaFHHTHOﬁ HHAYKIUU:




HCCIeNOBaHUE H3MEHCHUM 3HAUCHUS U HaITpaBJICHUA

WHYKIIMOHHOTO TOKa

7.21

®dusnyeckue SBICHUS B TPHUPOJAC: DICKTPUUCCKHE
SBIICHUss B  arMocdepe,  DIIEKTPUYECTBO  JKHUBBIX
OpraHW3MOB, MarHUTHOE MOJie 3eMJIH, APeid IMOIIOCOB,
POJIb MAarHUTHOTO TIOJIS IS YKU3HU Ha 3emile, MOJISPHOE

CHUAHHUC

7.22

TexHuyeckue YCTpOMCTBA: SJIEKTPOCKOIN, aMIEpMETp,
BOJIbTMETP, PEOCTAT, CUETUUK SJIEKTPUUYECKON SHEPIUH,
AIEKTPOOCBETUTENIbHBIE ~ TPUOOPHI,  HarpeBaTeIbHbIE
AIIEKTPOTIPUOOPHI (mpumepsi), AIEKTPUUECKUE
NpCAOXpPaHUTCIIU, JJICKTPOMAIrHUT, SJICKTPOABUIATCIIb

MOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kog
Kop snemenTa [IpoBepsiembIe 2IEMEHTBI COIEPIKAHUS
pasznena
MEXAHUWYECKUE SABJIEHUA
21 Mexannueckoe BMKEHHE. MarepuanbHasg — TOYKA.
' Cucrema otcuéra
8.2 OTHOCHUTENBHOCTE MEXaHNUYECKOTO ABMKECHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
HepasnomepHoe MIPSIMOJIMHENHOE JBIJKCHHUE.
8.4 CpenHass W MIHOBEHHass  CKOpPOCTb  Tela TP
8 HEPAaBHOMEPHOM JIBUKEHUU
%5 Yckopenue. PaBHOYyCKOpEHHOE IIPSIMOJIMHENHOE
' JIBIKECHHE
8.6 CBoboanoe nagenue. OnbiTe [amunes
PaBHOMepHOE nBMKEHUE 1O OKpyKHOCTHU. Ilepuon n
8.7 yacToTa oOpamieHus. JIMHeWHas W yrioBas CKOPOCTH.
LleHTpoCTpEMUTENIBHOE YCKOPEHHE
8.8 IlepBslii 3ak0H HproTOHA




8.9

Bropoii 3akon HetoToHa

8.10 Tperuii 3akon HproToHa
8.11 [IpuHIIMT Cyniepno3uum CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
S 13 Cuna TpeHus: cula TPEHHUS CKOJIBXKEHMs, CHja
' TPEHUs MOKOsI, APYTHE BUIBI TPEHUS
%14 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS.
' YckopeHue CBOOOHOTO TaIeHUs
8 15 pwxkenne  rmaHer  Bokpyr  Connua.  IlepBas
' KoCMHU4ecKasi CkopocTb. HeBecoMOCTb 1 Iieperpy3ku
216 PaBHOBecue  MaTepuanbHOM  TOYKH.  AOCOIIOTHO
' TBEPJIOE TEIO
217 PaBHOBecue TBEPAOro Tena € 3aKpEIUIEHHOW OCBIO
' BpalleHuss. MoMeHT cuibl. LIeHTp TsxecTn
8.18 Nmnynsc tena. I3Menenne nmiynbca. IMmysce cuiisl
8.19 3aKOH COXpaHEHUs UMITYJIbCca
8.20 PeakTuBHOE 1BHXKEHUE
8.21 Mexanudeckas padoTa U MOIITHOCTb
8 PaGora cun TspkecTH, ympyroctd, TpeHus. CBs3b
' SHEPrUH U pabOTHI
893 [TorenumanpHast SHEprus  Teda, IOAHATOrO  Haf
. HOBEPXHOCTBIO 3eMJIH
8.24 [ToreHunanbpHast SHEPTUS CKATOU MPY>KUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUM
8.26 3aKOH COXPAaHEHUS MEXaHUYECKOUN FHEprun
[TpakTrueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JBIKEHUS IIAapUKa IO HAKJIOHHOM IUIOCKOCTH.
87 OnpeneneHne yCKOpeHUs Telna MPH PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHM IIpU
PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HauaJbHOU CKOPOCTH.

[IpoBepka rumoTes3bl: €COTU MpPH PABHOYCKOPEHHOM




JIBUKEHUH 0€3 HA4YalbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psAI  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

WccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUST CKOJTBKCHHS
OT CWibl HOpMaJdbHOro JaBieHus. OmnpeneneHue
kod(dduimenta TpeHUs cKoibxeHusa. OmnpenencHue
KECTKOCTH TPYKUHBL. OrnpeneneHue padOThl CHIIBI
TPEHUsT TPU PABHOMEPHOM JBIDKEHUU Tela IO
TOPU30HTANBHONM MOBepxHOCTU. OmpeneneHue padboThI
CWJIBl  YOPYroCTH  TNpU  TOABEME  TIpy3a  C
WCIIOJIb30BAHUEM HEMOABMKHOTO U TOJIBUKHOTO

0JIOKOB

duszngeckue IBICHUS B npupoac: MpUJINBbI U OTJIUBEIL,

8.28 nBwxeHue TuiaHeT COJHEYHOM CHCTEMBI, PEaKTUBHOE
JIBU’KEHUE KUBBIX OPraHU3MOB
220 TexHuyeckue  yCTpOMCTBA:  CHOMAOMETP,  JATUYUKHU

IMMOJIOKCHUA, PACCTOAHUA U YCKOPCHUA, PAKCTBI

MEXAHUWYECKUE KOJIEBAHUA U BOJIHBI

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH

- KoJIeOaHUI: IEPHOJ, 4acTOTa, aMILTUTY1a
99 MaremaTnueckui U IIPYKUHHBINA MasTHUKHU.
' [TpeBpartieHre YHEPTUU MTPH KOJICOATEITHHOM JBHKCHUN
93 3aryxatomue KonebaHusa. BbIHyXeHHbIE KOJIEOaHMS.
' Pe3onanc
Mexanunueckue BoHbl. CBOICTBa MEXaHMUECKUX BOJIH.
94 [IpomonbHBIE W TIOTIEpEYHBIC BOJNHEIL. J[TMHA BOJHBI |
' CKOpOCTh €€ pacnpocTpaHeHHs. MeXxaHn4eCKHe BOJIHBI
B TBEPJIOM TeJ€, CEHCMUYECKHE BOJIHBI
9.5 3Byk. ['pomMKoCTh 1 BeIcOTa 3ByKa. OTpakeHHE 3ByKa
9.6 Wudpas3Byk u ynpTpa3Byk
[TpakTnyeckue paboThI:
OnpeneneHre  4YacTOThl W TepHoAa  KoseOaHMi
9.7 MaTeMaTHYeCKOr0 MasiTHUKA.

Omnpenenennie  4acToTl M Nepuoja  KosneOaHui

MMPYXXUHHOI'O MajdTHHUKA




HccnenoBanne 3aBUCHMOCTH TepUOJa  KoJeOaHMiA
MOJBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH  TEpUOJa  KoJeOaHMIA
MpY>KUHHOT'O MasiTHUKa OT Macchl rpys3a. I[Iposepka
HE3aBUCUMOCTH rnepuojaa KosebaHui rpysa,
MOJBEIICHHOTO K HUTH, OT MACChl Ipy3a U KECTKOCTU

npyXUHBL. MI3MepeHne yCKopeHHsi CBOOOTHOTO MaIeHUs

du3nyeckue SIBJICHUS B IMpUpoOAC: BOCIIPUATUC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSICEHHE, CEUCMHUYECKUE BOJIHBI,
IlyHAMH, 3XO
99 TexHuyeckue yCTpPOWCTBA: 3XOJIOT, HCIOJIb30BAHUE

YJIBTPa3ByKa B OBITY U TEXHUKE

SJIEKTPOMATI'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI

SHGKTpOMaFHI/ITHOG I10JI€C. BJ'ICKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 2JEKTPOMArHUTHBIX BOJIH
10.2 [ITxana 31eKTPOMAarHuTHBIX BOJIH
103 DOneKkTpoMarHuTHas mpupoaa cBera. CKOpPOCTh CBeTa.
' BonHOBBIE CBOICTBA CBETA
10 [TpakTHdeckue paboTHhI:
10.4 N3yueHne CBOWCTB  SJEKTPOMArHUTHBIX  BOJH  C
MTOMOIIbI0 MOOMITBHOTO TesedoHa
Odusnyeckue SBICHUS B TpUpOAe: OHOIOruyeckoe
10.5 JIeNCTBUE BHJIMMOTO, yIIBTPadroIETOBOrO u
PEHTTEHOBCKOTO M3Ty4YSHUN
106 Texuuueckue yCTpOWCTBA: UCTIOJIb30BaHUE
' AJIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydeBast monienb cBeta. Mctounuku cBera
11.2 [IpsamonnHeiHOE pacnpOoCTpaHEHUE CBETA
1 13 OTtpaxenue ceta. [mockoe 3epkano. 3aK0H OTpakeHUS
. cBeTa
114 [Ipenomrnenue cBera. 3akoH TPEIOMIICHUS  CBETa.
' [TomHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xox jiy4yen B IUH3E




11.6

OnTuueckas cucTeMa (bOToanr[apaTa, MHKPOCKOIIa U

TCJICCKOIIa

11.7

I'maz kak onrTudeckas cucrema. bimM3opykocTs U

JaJIbHO30PKOCTDb

11.8

Pasnoxxenue G6enoro cera B criektp. OnbiTel HploTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX IIBECTOB. I[I/ICHepCI/Iﬂ CBCTa

11.9

[TpakTueckue paboTHI:

HccnenoBanue  3aBUCHMMOCTH — yrila  OTPaKCHHSI
CBETOBOI'O JIy4a OT yIJia MaJICHHSL.

N3yuenue xapakTepuUCTUK H300pa)kKeHUs MpeaMeTa B
IUTOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH  yIjla  IPEIOMIICHUSI
CBETOBOI'O Jiyya OT yIJia MaJCHUS Ha TPAHHUIEC «BO3IAYX —
CTEKJIO».

[MonydeHre U300paskeHHii C MOMOIIBIO COOUparoIeit
JIMH3BI.

Omnpenenerre GOKYCHOTO PACCTOSIHUS U ONMTHYECKO#
CHWJIBI COOMPAIOIIEH JINH3HI.

OMBITHI MO Pa3JI0KEHHIO OEJI0r0 CBETA B CIIEKT.

OnpIThl 1O BOCHPHUATHIO IIBETA NMPEAMETOB NPU HX

HaOJII0/IEHUU Yepe3 LIBETOBbIE (PUIIBTPHI

11.10

dOu3nyecKue SIBICHUS B npupoac: 3aTMCHUA COJ'IHIIa n
.HYHLI, OBCTa TCJI, ONTHYCCKHUC SBJICHUA B aTMocq)epe

(uBet Heba, pedpakuys, pagyra, MUPaxK)

11.11

TexHuueckue YCTpOMCTBA: OUKH, MIEPUCKOIIL,

Q)OToannapaT, OIITUYCCKUC CBECTOBO/bI

12

KBAHTOBBIE

SABJIEHUA

12.1

OmeiTel Pesepdopna m mimaHerapHas MOJENb aToMa.

Mopens atoma bopa

12.2

HUcnyckanve W morjomieHue cBeTta aTtoMoM. KBaHTHI.

JInnelyaTeie ClIEKTPBI

12.3

PannoaktuBHOCTE. AJba, O€Ta- U raMMa-u3ITydeHUs

12.4

CTpOGHI/Ie aTOMHOTI'O sapa. HYKJ'IOHHaSI MOJICIIb

aTOMHOTrO sapa. M3oTomnsl




12.5

PannoaktuBHble npeBpamenusd. [lepuon momypacnana

ATOMHBIX AOEP

12.6

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOrO U

MaCCOBOI'O YHCCJI

12.7

3H€pFI/I$I CBs3M aTOMHBIX SAJICP. CBs13b MacChl U OHECPrun

12.8

Peaknuu cuHTe3a u aenenus snep. MictouHuky 3Hepruu

CouHiia 1 38631

12.9

Anepnass  sHepretuka. JlelicTBUE  pagMOAKTUBHBIX

I/I3Hy‘{eHHﬁ Ha )KUBBIC OPraHU3MbI

12.10

[IpakTrueckue paboOTHI:

HaOmronieHne CIUIONIHBIX W JIMHEHYAThIX —CIIEKTPOB
U3ITy4eHHUS.

HccnenoBanre TPeKOB: M3MEPEHHE DHEPTUU YaCTHUIIBI
10 TOPMO3HOMY Iy TH (110 poTorpadusm).

W3mepenue paanoakTUBHOTO OHA

12.11

@usnueckue SABJICHHUS B IPUPOJE: ECTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
paZMOaKTUBHOE M3JIy4eHHE MPHUPOJIHBIX MHUHEPAJIOB,
JICUCTBUE PAJUOAKTUBHBIX HM3TyYEHUH Ha OpPraHU3M

YCJIOBCKaA

12.12

Texunueckue YCTPOI‘/'ICTBB.Z CIICKTPOCKOII,

WHJIUBUIYaIbHBIN 103UMETp, Kamepa Bunbcona




HNPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOI
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIEMOro
TpeDOBaHUs

IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHOI1 00pa3oBaTeIbHOI
NporpamMMbl OCHOBHOI0 001ero odopazoBanns Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAy4yHOH  KapTHUHE  MHUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U
YW TI0O3HABAEMOCTH SIBJICHHH TPHUPOIBI, O POJH DIKCIEPHUMEHTa B
¢usuke, o cucremooOpasyiomed poau (GU3MKKM B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHHKA U TEXHOJIOTHH, 00 OSBOJIONUHU
(¢u3n4YecKUx 3HAHUW U UX POJHM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHUpa, O BKJAJEC POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHypa, pa3BUTHC TCXHUKU U TEXHOJIOTHH

3HaHUs O BHMJAX MaTepud (BEIIECTBO W TMOJE), O ABMKCHUH KakK
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TeopHuH
CTpOCHHUSI BemlecTBa, O (U3NYECKON CYIIHOCTH SBJICHUH TPUPOIBI
(MeXxaHMYeCKUX, TEIIOBBIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUecKoe SBJICHHE;
YMEHHUE paclio3HaBaTh MPOSBICHNE U3YYCHHBIX (PH3HUECKUX SBICHUHN
B OKpYXXaroUIEM MHpE, BBIACIAS HMX CYLIECTBEHHBIE CBOMCTBA

(mpu3HaKn)

Bna,ueHHe OCHOBAaMM MOHSITHIHOIO amnmnapara MU CHMBOJIMYCCKOTO
A3bIKA (1)I/ISI/IKI/I " HUCIIOJIB30BAHHEC UX IJIsA PCIICHUA y‘le6HI>IX 3aJa4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/ILIGCKI/I€ SABJICHUA H

MIPOLIECCHI, UCTIONB3YS (PyHAAMEHTaIbHbIE U SMITUPUYECKHE 3aKOHbI

YMeHne onucrBaTh HN3YUYCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘I€CKI/IG SABJICHUS,

HCIIOJIb3Y (I)I/IBI/I‘-ICCKI/IC BCIINYNHBI

Bnanenne ocHOBaMHM METOJOB HAyYHOTO TIO3HAHHS C Y4ETOM
coOIIIO/ICHHsT TIPaBUII O€30MacHOro TpyJa: HaONoeHHE (PU3NIECKUX
SBIICHUN:

YMEHHE CaMOCTOSITEIbHO COOMPATh HKCHEPUMEHTAIBHYIO YCTaHOBKY




u3 JaHHOTO HaOopa 00OpYIOBaHUS MO MHCTPYKIMH, OMMUCHIBATH XOJ]
OTIbITa U 3alHMChIBATh €r0 Pe3ybTaThl, HOPMYIHPOBATH BHIBOBL;
MIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHHUH (PU3NIECKUX BEIMUMH:
YMEHHE IUJJAaHUPOBAaTh  HU3MEPEHUs, CaMOCTOSITEIbHO  COOUpAaTh
OKCHEPUMEHTAJIBHYI0  YCTAHOBKY 10 HHCTPYKIMH, BBIYUCIATH
3HAYEHHUE BEJIMYMHBI U aHAIM3UPOBAThH MOJIYUYEHHBIE PE3YJbTAThI C
Y4€TOM 3a/1aHHOM MOIPEUIHOCTH Pe3yIbTaTOB U3MEPEHMUI;
MIPOBEACHNE  HECIOXKHBIX  SKCIEPUMEHTAIBHBIX  UCCIIEI0BaHMIA;
CaMOCTOSATENIbHO ~ COOMpaTh  AKCIIEPUMEHTAIBHYIO  YCTaHOBKY H
MPOBOJUTh  HCCIENOBaHWE IO  WHCTPYKIMH,  HPEICTaBIAThH
HOJY4YEeHHbIE 3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUAE TaOIMIl U
rpadMKOB, yYUTHIBATh MOTPEITHOCTH, JIIaTh BBIBOJBI MO PE3yJIbTaTaM

HCCIICAOBaHUA

[TonnmManne  XapakTepHBIX  CBOWCTB  (DU3WYECKUX  MOJeieH
(MaTtepuanbHas TOYKa, aOCOJTIOTHO TBEPAOE TENO, MOJAETH CTPOCHHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeN, IUIAHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJEJIb aTOMHOIO $pa) U YMEHHUE NPUMEHATh HUX Ui

00BsACHEHHS (PU3UUECKHUX TTPOIECCOB

YMmenne oOBSCHATH (PU3MUECKUE MPOIECCHl U CBOKMCTBA TEN, B TOM
YUCI€ U B KOHTEKCTE€ CUTyallMdl IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICCTBEHHBIE CBSI3H U
CTPOUTH OOBSACHEHUE C ONOPON HAa U3yUEHHbIE CBOMCTBA (PU3NUYECKUX

SIBJICHI/Ifl, (1)I/I3I/I‘-I€CKI/IC 3aKOHBbI, 3aKOHOMCPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
WCTONB3ysS 3aKOHBI W (OPMYJBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KpPAaTKOE YCIOBHME 3ajJaud,
BEISIBIIAT  HEAOCTAIOIINE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEoO0XOAUMBIE Ul €€ PelIeHUs, UCTIONIb30BaTh CIPABOYHbIC AAHHBIE,
MPOBOJIUTh PACUYETHl W OIEHHUBATH PEATUCTHYHOCTH IOIyYEHHOTO
3Ha4YeHUs1 (PU3NUYECKON BEIMUMHBI, YMEHUE OIPENEeNATh Pa3MEPHOCTh

(u3MYecKOil BETUYMHBI, [TOJIyYEHHOM MPH PEIICHUH 331a41

YMeHne XapakTepu3oBaTh MPUHLHUIBI  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX HPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMUECKHUX MPOIIECCOB MO UX OMUCAHUIO, UCTIOIb3Ysl 3HAHUS O

CBOMCTBax (U3MYECKUX SBICHUN U HEoOXoaumble (uznyecKue




3dKOHOMCPHOCTHU

10

YMeHMe UCHOJib30BaTh 3HAHUS O (PU3MUYECKUX SABICHUAX B
NOBCEIHEBHOM JKM3HM i o0ecnedyeHuss O€30MacHOCTH  IpH
oOpamieHun ¢ OBITOBBIMM ~ IpuOOpaMM M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHEHHUS 3JI0pOBbsI W  COONIONEHUS HOPM
JKOJIOTMYECKOTO TIOBEJEHUS B OKpYXKAWOIIEH Cpele; NOHUMaHUe
HEOOXOIMMOCTH TIPUMEHEHUS! JOCTIDKEHUH (U3UKH M TEXHOJIOTHMA

JJIA palliuOHAJIBHOTO IMTPHUPOAOIIOJIb30BaHHA

11

OneIT moMcKa, NpeoOpa3oBaHUs M MpeACTaBiICHUS HHPOpMaLUU
(U3NYEeCKOro CoJepKaHUs C UCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
MOJy4YeHHON MH(OpManMM Ha OCHOBE MMEIONIMXCS 3HAHUH U
JOTIONIHUTEIbHBIX ~ MCTOYHHUKOB,  yYMEHHE  HCIOJNb30BaThb  IPHU
BBIMOJIHEHUM YYEOHBIX 3a/JaHUl HAy4YHO-TIOMYJISIPHYIO JUTEpaTypy
(hu3MYeCcKOro cojaepKaHMsl, CIPABOYHBIE MaTEpHUasIbl, PECYpChl CETH
WntepHer; BraneHue 0a30BBIMM  HaBBIKAMHU  IpeoOpa3oBaHUS
nH(pOpMalMd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyl0; YMEHHE
co3/laBaTh COOCTBEHHbIE€ IUCHMEHHBIE W YCTHBIE COOOILEHHUS Ha

OCHOBC PIH(bOpMaHI/II/I 13 HECKOJBKUX NCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D

1O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe  JBHKEeHHE. MatepuanbHas  Touka. (CucremMa  OTCYETa.
. OTHOCHTENBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMxkeHHe. Cpeansist ckopocTb. Dopmya Juist
1.2 BBIUUCIICHUS cpesiHell ckopocTh: v = S/t
PaBHOMEpHOE NPSMONMHENHOE NBHKEHUE. 3aBUCUMOCTb KOOPJIMHATBI TEJNa OT
BPEMEHH B CITy4ae paBHOMEPHOTO IPSIMOJIMHEWHOIO IBUKECHHUS:
13 xX(f)=x,+v.f
['paduky 3aBUCUMOCTH OT BPEMEHH Il MPOEKUUH CKOPOCTH, NPOEKIHUU
epeMenieHus, IIyTH, KOOpPAMHATBI IIPY PABHOMEPHOM IIPSIMOJIMHEWHOM
JBUOKEHUU
3aBUCUMOCTh KOOpPJIMHATBl T€Jda OT BPEMEHHU B CiIyda€ pPAaBHOYCKOPEHHOTO
IPSIMOJIMHEVMHOTO ABW)KECHHUS:
g £
S(f)=vy *i+ay+ ~1
@opmyJbl I NPOCKIUM NEPEMEIIEHUs, NMPOCKLIUU CKOPOCTH M IPOCKIUHU
YCKOPEHUS IIPY PABHOYCKOPEHHOM NPSAMOJIUHENHOM JABUKCHUU:
1.4 s, (f)= by, 1+, -
v, (=, +a,-t,
a.(r)=cast,
L-:A" v, =2a s,
I'padukn 3aBUCHUMOCTH OT BpPEMEHM MJI MPOEKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, NPOEKLIUU IE€PEMEILEHUS, KOOpAUHATHI IIPH PABHOYCKOPEHHOM
IPSIMOJIMHEMHOM JBM>KEHUU
CBobonHoe nasnenue. OopMyIibl, ONMUCHIBAIOIINE CBOOOJHOE MAaJECHUE TeNa IO
1.5 BEPTUKAIN (ABM)KEHHME Tela BHU3 WIM BBEPX OTHOCUTENIBHO IOBEPXHOCTH

3emnn). ['paduku 3aBuCMMOCTH OT BpEeMEHHM Ui MPOEKIHMH YCKOPEHHUS,




MNpoeKUMUu CKOPOCTU HU KOOPAHWHATHI IIpU CBO60,Z[HOM nmaaCHun TCjla 110

BEPTUKAIIN

CKopocTh PaBHOMEPHOI'O JBMJKEHHUS Teja IO OKpyKHocTU. HampaBienue
CKOPOCTH.

®dopmyra sl BEIYMCICHUS CKOPOCTH 4Yepe3 pajnyC OKPYKHOCTH U MEPUOJ]

oOpareHus:
. IMR
T

[lenTpocTpemuTenbHOE  yCKOpeHHe. HampaBieHue UIEeHTPOCTPEMHUTEIBHOIO

YCKOpPCHHUH. (I)opMlea JJI1 BBIYUCIICHUA YCKOPCHUA:

1.6
-
v
L ¥
dopmyia, CBSI3bIBaIOIIAs IEPUO U YACTOTY OOpaICHUS:
1
V= —
T
Macca. [nnotHOoCTb BemecTBa. @opmyia Jjisi BBIYUCIEHUS INIOTHOCTH:
m
P=3
1.7 J
1.8 Cuna — BexkTopHas puznyeckas BennuuHa. CoxxeHue cui
1.9 SBnenune unepunu. [lepsriit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
Fum-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS T€Jla U BEKTOpa CUJIbL, IEHCTBYIOLIEH Ha
TENO
B3anmopericteue Ten. Tpertuit 3akoH HeroroHa:
1.11 F.‘.—-I -—F.l—+.‘
L1 Tpenue nokost U TpeHUE CKONbXKeHUs. PopMyia I BBIYUCICHUS MOIYJISl CHJIbI

TPEHUS CKOJILXKCHHA:




F. =N

1.13

Hedopmarust Tema. Ynpyrue w Heynpyrue aepopmanuu. 3aKOH YHPYrou

nedopmaruu (3aKoH ['yka):

F=k-Al

1.14

BCGMI/IpHoe TATOTEHUE. 3aKOH BCCMUPHOT'O TATOTCHUSA:
my - M,
F=G ——5=
Cuna 1spxecTu. Y CKOpeHHe CBOOOIHOTO MaieHusl.
@dopmya 17151 BBIYMCIEHUS CUITBI TsShKEeCTH BOIM3H moBepxHocTH 3eminu: F = mg.
JBmxenue mnanet Bokpyr Connina. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Hmnynbe Tena — BeKTopHas (u3nyecKas BEIUINHA.
P=mu

I/IMHy.]'IBC cucTeMEBI Tenl. M3MeHeHue HUMITYyJIbCA. I/IMHy.]'II)C CHJIBI

1.16

3aK0H COXpaHEHUS UMITYJIbCA JUTsl 3AMKHYTON CHCTEMBI TEIT:
D=0+, U, =const

PeakTuBHOE IBIKEHHE

1.17

Mexannueckas pa60Ta. q)opMlea JJI BBIYHMCIICHU S pa6OTBI CHUJIBI:

A=Fsoosa

Mexannueckass MOIIIHOCTD:

N=4
[

1.18

Kunernueckas n MMOoTCHIMAaJIbHAsA SHCPTH. d)opMyna JUIA BBIYUCIICHUA

KHHETHIECKOMN OHCPIHUU:

nmu-
E,= -

Teopema 0 kuHeTHYECKOM AHEprun. @opmyJia sl BEIYMCIEHUS MOTEHIUATBbHON




SHEPTHHU TCJid, HOAHATOIO

Haj 3eMuéi:

1.19

MexaHnyeckast SHEprus:

E=E,+E,

3aKkoH COXPAaHCHUA MEXaHHYEeCKOH OHCPIHUH. d)opMyna AJI 3aKOHAa COXPAaHCHUA

MEXaHUYECKOM 3HEpruu B OTCYTCTBHE CUJI TpeHus: £ = const.

HpeBpaH_IeHI/IC MEXaHUYECKOH OHCPI'uU P HAIIUYKUN CHIIBI TPCHUA.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Peruar. Momeur cwitel: M - FI.

VYcnoBue paBHOBECHSI phlyara:
M+M,+..=0
[TonBrxHBIM 1 HeTOABMXHBIN 010ku. KIT/] mpocThix MexaHU3MOB,

n= Anonesmaz
"L.nqxu-:u.uaz

1.21

JlaBneHnue TBEPAOTO TENa.

dopmyna s BBIYUCICHUS JaBIEHU TBEPAOIO Tena:

JlaBnenue raza. ATMmocepHoe TaBiICHHE.
['mapocraTHueckoe JaBlieHUE BHYTPH KUIKOCTH.

Dopmya U1 BBIYUCIICHUS 1aBJICHUS BHYTPU KUIKOCTH:

P=pgh+DPn,

1.22

3axoH ITackans. ['uppaBnuueckuii mpecc

1.23

3akoH Apxumena. Popmyna IS ONpPEAENEHMs] BBITAIKUBAIOLIEH

JIEHCTBYIOIIEH Ha TEJNO0, NOTPYKEHHOE B KUJKOCTh WM ras:
F, =pgV
Apx. PE

Ycnopue nnapanus tena. [lnaBanmue CYA0B 1 BO3AYXOIIJIaBaHUEC

CHUJIBL,




1.24

MexaHn4yeckue KojeOaHMs. AMHJ'II/ITy,[[a, nepuoa M 4YacTrora KOJICOaHHI.

®dopmyiia, CBA3bIBAIOLIAS YACTOTY U IEPUO KOJIEOaHUI:

1.25

MaremaTuuecKuil M IPYKUHHBIA MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIEOATEITEHOM JABUKCHHUH

1.26

3aryxatomue Konebanus. Beinyx)aeHHbie kKonebanus. Pezonanc

1.27

Mexanunueckue BoiHBL. [IpogonbHbIE M MONEpedyHbIe BOJIHBL. [[IMHA BOJHBI U

CKOPOCTB paClpOCTPpaHCHUA BOJIHDBI:

} fl/‘T

1.28

3Byk. ['poMKkoCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'PaHULE

IByX cpenl. MH(ppa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3MmepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
HPY>XKUHBL, KO3((UIMEHTAa TPEHUS CKOJIbKEHUS; pabOThbl CHIIBI TPEHUs, CHUJIbI
YOPYTOCTH; CpeIHEH CKOPOCTH JBUKEHHSI OpycKa [0 HAKJIOHHOHN IIOCKOCTH;
yCKOpeHHs OpycKa NIpU JBM)KEHUM 0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuosia Kosie0aHWH MaTeMaTH4YeCKOTO MAasTHHKA, YacTOThl W IEpHoja
KoJIeOaHUH NPYKMHHOI'O MasiTHUKA; MOMEHTAa CHJIbl, JEMCTBYIOILEro Ha phlyar;
paboTel CUJIBl YNPYTOCTH IpPU HOIBEME TIpy3a € IOMOIIbIO HEMOABH)KHOIO
6s10Kka; pabOTHI CUJIBI YIIPYTOCTH IPU MOJAbEME Ipy3a C MOMOUIBIO MOJABUKHOIO
O10Ka.

HccnenoBaHue 3aBUCHMOCTH apXMMEIOBOM cHiIbl OT 00bEMa MNOrpyKEHHON
YacTH TeJa ¥ OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT MAacChl TeJa; CUJIbI TPEHUS CKOJIBXKEHHUS OT CHJIbI HOPMAJIbHOTO AABJICHUS U OT
poZla MOBEPXHOCTHU; CWJIbI YNPYTOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT CTENEHU
negopManuu MpyKUHBI, YCKOpPEHUs: OpycKa OT yIJla HaKJIOHA HaIPaBISIOLICH;
nepuoaa (4acToTbl) KoyeOaHUM HUTSHOIO MasTHUKA OT JJIMHBI HUTH; NEpHoAa
KoJIeOaHUH MPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U JKECTKOCTH NPY>KUHBI;
UCCIIC/IOBAaHNE HE3aBHCUMOCTH MEpHoJa KoJeOaHW HHUTSHOTO MAasTHUKA OT

Macchl Tpy3a. [IpoBepka ycnoBusi paBHOBECHS phlyara

1.30

Qusuyeckue s6neHUs 6 npupode. TIPUMEPHl JBIKEHUS C PA3IMYHBIMU
CKOPOCTSIMH B ’KMBOU M HEXKMBOU MpUpoOJie, AEHCTBUE CUIIbl TPEHUS B IPUPOJIE U

TCXHUKC, MNPHIHMBLBI W OTJIMUBBI, JABUKCHHUC IIJIAHCT CosHeyHOM CHUCTCMBI,




PEaKTUBHOE JABM)KCHUE KMBBIX OPTaHU3MOB, PhIYaru B Telle YeJIOBEKa, BIHMSIHUE
aTMoc(epHOro NaBieHHs] Ha >KMBOW OpPraHM3M, IUIaBaHHE PbIO, BOCHPUATHE

3BYKOB KMBOTHBIMHU, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 5XO

1.31

Texnuyeckue ycmpoticmea: CIUJOMETP, NAaTYUKU TOJIOKEHHUS, PACCTOSHUS U
YCKOpPEHUS, JAMHAMOMETp, TOMAIIMIIHUKY, PAKEThl, pbIUar, TIOABWKHBIA |
HEMOJIBWKHBIA OJIOKM, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
coo0Iaromecss cocybl, yCTPOMCTBO BOAOINPOBOAA, TMAPABIMYECKHM mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,

UCTIOJIb30BaHUE yIbTPA3ByKa B OBITY ¥ TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS ~ MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOCHHUS
2.1 BelecTBa. Mojienu TBEPIOTO, KUIKOTO B Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuaeckue u amopgHbie Tena
29 JBrmxenne wyactui BemiecTBa. CBsI3b  CKOPOCTH  JBMXKEHHUS YaCTULl C
' Temneparypoil. bpoynosckoe nBuxenue, nuddysus
23 CMauuBaHue U KallWJUIIPHBIE SIBICHUS
24 TermnoBoe paciiupeHue 1 cxaTue
2.5 TennoBoe paBHOBECHE
Y Buytpennss sueprusi. Pabora u Termsonepenaya Kak CIOCOOBI W3MEHEHUS
' BHYTPEHHEHN dHEPIrun
2.7 Bunbl Temionepenayun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3ITyUYE€HUE
Harpepanne wu oxmaxnaeHue Ten. KonuyecTBO — TEMJIOTHL. Y enbHas
TEIIOEMKOCTB!
2.8 :
O=cm|\t,—1,)
3aKOH COXpaHEHHUsl PHEPruu B TEIUIOBBIX MpOLEccax. YPaBHEHHE TEIJIOBOTO
Oananca:
29 Al =D
Hcnapenne u konaeHcauus. V3MeHeHHME BHYTpPEHHEH SHEpPruUM B IIpoliecce
510 WCTIApEHUsI W KOHJAeHcauuud. Kumenue IKUAKOCTU. YelbHas TeruioTa

napoooOpazoBanus: L = O/m

2.11

BraxHocTb BO3ayXxa




IInaBnenne u kpucrtamsauus. VI3MeHeHHMe BHYTPEHHEH DSHEpPruu Ipu

IJIABJICHUU U KpUCTAJIJIU3allH. YV nenpHas TEII0TA MJIaBICHUS

2.12 "
A==
i
BuyTpeHHsIs1 sHEprus cropaHus TOIUIMBA. Y A€NIbHAS TEIJIOTa CTOPAHUS TOIUIMBA:
2.13 q=0/m
2.14 [Tpuntumner paboThl TemioBbiX auratencii. KITJI termmoBoro nBuraTterns
IIpakmuueckue pabomul
W3mepenue ynenpHON TEINIOEMKOCTH METAUIMYECKOro IWIMHIPA; KOJIU4eCTBa
TEIUIOThI, MOJYYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCHPOBAHHOMN
MacCcpl, B KOTOPYIO OIlyIIEH HAarpeTblii LWIMHAP; KOJUYECTBA TEILIOTHI,
2.15 OTJIAHHOTO HAarpeThIM LMIUHAPOM, IOCJIE OIyCKaHUS €ro B BOJY KOMHATHOHN
TEMIIEPATYPbI; OTHOCUTENBHOM BIIAXXHOCTU BO3/yXa; YJIEIbHOW TEIJIOTHI
IaBieHuss Jpaa. MccrnenoBaHue HW3MEHEHHs TEMIEpaTypbl BOABI  IIPU
pa3IMYHBIX YCIIOBUSX; SIBICHUS TEIIOOOMEHA NpPU CMEIIMBAHUHM XOJIOJHOW H
ropsiueil Bojbl; mpouecca UcrapeHust
Qusuueckue sA61enUs 8 npupooe: TOBEPXHOCTHOE HATSDKEHHE U KalMWJUIIpHbIE
2.16 ABJICHUS B MPUPOJE, KPUCTAJLIBI B Ipupoje, uditydyeHue CollHLa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHL, TyMaHa, HHEs, CHera
Texnuyeckue ycmpoticmea: Kanuuispbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAILIOB,
517 KUAKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIIJICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, ABUIaTEIb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUSA
3.1 Onektpuzanus Tei. /[Ba Buaa 3JIeKTpUUECKUX 3apsiioB
32 B3aumoneiicTBue 3apsykeHHbIX Ten. 3akoH Kynona
33 3aKOH COXPaHEHHUs MIEKTPUIECKOTO 3apsiia
34 Onextpudeckoe mnone. Hanpspk€HHOCTh  anekTpuueckoro mnosid.  [IpuHumn
' CYTEpPHO3UINH ATEKTPUUECKUX MToJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenn snexrpuuyeckux 3apsnoB. JleWCTBHE JJIEKTPUYECKOrO IOJI HA
' AIIEKTpUYECKUE 3apsabl. [IpOBONHUKY U NUANEKTPUKHI
3.6 [TocTostHHBIN AnMeKTpUUecKuil TOK. JlecTBuUs 3nekTpudeckoro Toka. Cuia Toka.




Hamnpsioxenue.
I=q/t,U=A4/4

QHGKTPI/I‘ICCKOG COIIPOTUBJICHHC. VY nennHOE QJICKTPHUICCKOC COIIPOTHUBJICHHUEC!

3.7 R =pl/S
18 3axon OMa a5 yyacTka snekrpuueckon uenu: [ = U/R
[TocenoBarenbHOE COEMHEHUE TIPOBOJHUKOB:
e g AP A -
I, =I,; U=U,+U,; R=R +R,
3.9 [TapamnenbHOE COEIMHEHUE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U=U,I=I+I,;,R=—.
i i“ ] i ﬂ
CMemanHble COEJUHEHMS] TPOBOIHUKOB
PaboTa u MmontHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoHn [[xoyins — Jlenua:
3
31 Q=I*-R-t
312 OneiTr Opcrena. MarauTHoe mose HOpsMOro HMpOBOAHMKA C TOKOM. JImHumM
MarHUTHON MHAYKLIUU
113 MarautHoe 1osie IIOCTOSHHOIO MarHuTa. B3aumMoIencTBHEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBre MarHUTHOTO MOJI1 HA IPOBOJHUK C TOKOM
3.15 OnpiTel @apajnes. SABneHue aniekTpoMarauTHoW nHAyKuuu. [Ipasuio Jlenna
Ilpakmuueckue pabomoi
W3MmepeHue  DIEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOPa;  MOILMHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AMEKTPHUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B IPOBOJHHUKE

(pe3ucTopsl, JaMIouKa), OT HAIPSKEHUs Ha KOHI[AX MPOBOJIHUKA; 3aBUCUMOCTHU
COIMPOTHUBIICHUS OT AJUHBI MPOBOJHUKA, TUIOIIAIU €T0 MONEePEeYHOro CeUeHUs U

YACJIBHOTO COITPOTUBJICHUS.




HpOBepKa npaBujia JJIsi 3JICKTPUYCCKOI'O HAIIPAKCHHUA IIPU MOCICO0BATCIbHOM
COCAMHCHHWHN ITPOBOAHUKOB, IIpaBWJia JIA CHJIBI JSJICKTPHUYCCKOr'0 TOKa IIpU

nmapaujiCJibHOM COCIMHCHHUU IIPOBOAHHUKOB (pGSI/ICTOpBI u naMnqua)

Qusuueckue s6leHUs 6 npupode: DIEKTPUUECKHE SBICHHUS B aTMmocdepe,

3.17 ANIEKTPUYECTBO KUBBIX OPTAHU3MOB, MAarHUTHOE TOJI€ 3eMJTH, Aper( moaocoB,
POJIb MArHUTHOTO TIOJISL JUISI )KU3HU Ha 3eMJie, MOJIAPHOE CUSHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOcCTart,
CYETUMK  DJEKTPUYECKOM  HDHEPruM,  SJICKTPOOCBETUTENIbHBIE  MPUOOPHI,
3.18 HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEAOXPAHUTENN, DJIEKTPOMArHUT, 3JEKTPOJBHUIaTelb TMOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOTHBL. [1Ikana 351eKTpoMarHuTHRIX BOJTH
3.20 JlyueBas mozenb cBeta. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa
3.21 3akoH oTpaxkeHMs cBeTa. [limockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH MPEIOMIIEHUS CBETA
3.23 Hucnepcus cseta
394 JIunza. Xon nydeid B nuH3e. DOKYCHOE paccTOsiHME JUH3bL. OnThyeckas cuia
' muH3el: D = 1/F
3.25 ['na3 kak onTuueckas cuctema. OnTudeckue mpuoopsl
IIpaxmuueckue pabomul
M3mepenne onTHYeCKON CHITBI COOMPATOIIEH JIMH3BI; (OKYCHOTO PAaCCTOSHHS
coOuparoliei JTUH3BI (TI0 CBOMCTBY paBEeHCTBA pa3MePOB MPEeAMETa U N300pakeHNUs,
396 KOTJIa TPeIMET PAcIIONIO’KEH B IBOWHOM (hOKyce), moKa3aTessl MPeIOMIICHHS CTEKIIA.
. UccnenoBanue  cBoiicTBa  U300paKeHHs, TOJYYEHHOTO C  TOMOIIBIO
coOuparomiel JTUH3bI; U3MEHEHHs (POKYCHOTO PACCTOSIHUS JIBYX CJIOKECHHBIX JIMH3;
3aBUCHMOCTH yTja MPeNOMIIEHUS CBETOBOTO Jydya OT yrja MaJeHHs Ha TpaHulle
«BO3/IyX — CTEKIIO»
397 Qusuueckue saenenus 6 npupooe: 3atmenus Comnnua u JlyHsl, mBeta Teu,
' ONTHYECKHUE SABJICHUS B aTMOcdepe (IBeT Heba, pedpakius, paayra, MUPaK)
398 Texnuyeckue ycmpouicmea: OYKH, TEpHCKON, (oToamnmapaT, ONTUYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHU S
41 PaguoaktuBHOCTh. Anb(da-, Oera-, ramMma-uznyudeHusi. Peakiuu anbga-u Oera-

paciaia




4.2 OmneiTel Pe3epdopaa nmo paccesuuto anbha-gactuil. [lnanerapHas Moaens aToMa

43 CoctaB aTroMHOrO0 sigpa. M30T0mbI

4.4 [lepuon mosrypacmnaga aTOMHBIX SiAEP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MACCOBOTO YHCET
Qu3suyeckue s61eHUs 6 Npupooe: ©CTECTBEHHBIM PATUOAKTUBHBIA  (OH,

4.6 KOCMHYECKHE JIy4d, pPaJMOAKTUBHOE W3JIYyYE€HHWE TMPUPOJHBIX MHUHEPAJIOB,
JIEUCTBHE PAJIMOAKTUBHBIX U3ITyYSHHUI Ha OpraHU3M YeJloBeKa

47 Texnuueckue ycmpoticméa: CEKTPOCKOI, UHANUBUIYAJIbHBIN J03UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHECPTCTUKA




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






