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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HAa YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOW MNpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeaMera «Ousnkay.

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMuUpOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAlOIIUMXCS U OpPraHU3alMI0 U3YYEHUS
¢u3MKN Ha JAESITENbHOCTHON OCHOBe. B mporpamme mo ¢(usuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOyUEHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[TporpamMMma no (u3MKe yCcTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOydeHus (MO Kjaccam), mpejaraeT IpUMEpPHYIO MMOCIe0BaTEIbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarOUXCsl.

[TporpaMmma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell MporpaMMebI 10 y4eOHOMY MpEeIMETY.

®du3urka SBISIETCS CUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH,
M3y4aeMbIX XUMHUEHN, OMOJIOTHEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO0 KapTHHY MHpa, MPeIOoCTaBiIsieT Haubosee sSiCHbIC
o0pa3ipl MPUMEHEHUS! Hay4YHOT0 METOJIa MO3HAHUS, TO €CTh CIOco0a MOy4YeHHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TJaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3zoBaHus COCTOMT B ()OPMHUPOBAHHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TpEAIoiaraeT OBJAJCHUE
CIENYIOIMMHA KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBATH  JaHHBIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJTy4EeHHs BBIBOJIOB.

[lenmn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
ompenenensl B Kouuenmuu mnpenogaBaHus ydeOHoro npenmera «Dusukay B



oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®@exepanuu, peamu3yOLUIX
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPXKIEHHOW pelIeHHEM
Komnernn Munucrepcersa npocsemienust Poccutickoid @enepanuu (MpoToKoJ OT 3

nekaopst 2019 r. Ne T1IK-4BH).
Heau uzyyenust puU3MKU:

npuoOpeTeHue HHTepeca U CTpeMJIeHHS OOydYaloIuXcs K HaydHOMY
U3YYCHUIO TPUPOJbI, PA3BUTHUE UX HHTEJUICKTYaJbHBIX M TBOPUYECKUX
CHOCOOHOCTEM;

pPa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHMs U (OpMHUPOBAHUE
UCCJIeI0BATENHLCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yueHHUs] OCHOB
CTpOEHHS MaTepuu U QyHAaMEHTaJIbHBIX 3aKOHOB (DU3HKU;
dbopmupoBaHUE TMpPEACTaBICHUN O poyid (DU3UKHU [JISi PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TpPEACTAaBIEHUN O  BO3MOXHBIX  chepax  Oyayuieit
npoecCHOHANLHON AeSTENHHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
nanbHeneMy o0y4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHue 3TUX Liefied mporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOT'O
oO1ero 00pa3oBaHus 00eCIeYUBAETCA PEIICHUEM CIIEYIONINX 3a1aY:

npuoOpeTeHue 3HAHWM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MATrHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

npuoOpeTeHNEe YMEHHUI OMHUCHIBATH W OOBSCHATH (PU3UUYECKHUE SBICHUS C
UCTIOJTb30BaHUEM TIOJYUSHHBIX 3HAHU;

OCBOCHHE METOJOB PEIICHUS MPOCTEHINMMX pacu€THBIX 3a7a4 C
WCITOJIb30BAaHUEM buznIecKuX MoJIeTICH, TBOPYECKUX U
IPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBICHUS U BBITIOJIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HCCICAOBAHUS C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TIPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3UIECKOTO CONEepKaAHUS,
BKJTIt0Uasi ”HPOPMAITIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OlICHWBaHNE WHPOPMAITUH;

3HAKOMCTBO €O c(hepamu TpoeCcCHOHATIEHON IeATeTbHOCTH, CBSI3aHHBIMU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha uzydyenue usuku (6a30BbIM ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIEro

oOpa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HefIeN0), B 8
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B Helel0).



[Tpennaraemslii B mporpamMmMe mno (usmuke nepeueHsb J1adbopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS
Jab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYATBHBIX OCOOCHHOCTEH
00y4JarImuXcsi, CIIUCKAa SKCIIEPUMEHTABHBIX 3aJlaHul, MpesiaraeMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hHu3uKe.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY/KAKOIIEro Mupa.

®usnka — Hayka o mnpupone. fBiaeHus npuponbl. OUINYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [Torpemnocts u3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKd H3y4YalOT TPHUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBMYKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHUHA C TIOMOIIBIO MOJICTIEH.

Jemoncmpayuu.

1. MexaHndeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MpoLEypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHue LEHbI AEJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCTOAHUN.
3. H3smepenue oO0bEéMa KUAKOCTH U TBEPJOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX Tel.
5. M3MepeHue Ttemmeparypbl MpU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMMKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHbhIX COCTOSHHSIX M X aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabnroneHnue 6pOoyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysumn.
3. HaGmronenue  siBneHUN,  OOBSACHSIOMIUXCS  NPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTorpaduii).
2. OnpITHI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHssi CKOPOCTh NMPU HEPABHOMEPHOM ABUKEHHHM. Pacuér myTu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUHU. B3auMoaencTBHE Tell KAk NpPUYMHA
M3MEHEHUS] CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IMHHUILIC
00BbEMa BelecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBI AUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTux Iianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTBytomas cwi. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUpOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHUS Tela.
2. H3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUSI.
3. HaOmroneHue siBeHUs: HHEPLUU.
4. HaOmroneHne n3MEHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBbXKEHHUS Opycka WIIM IapuKa Mo
HaKJIOHHOUW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKEHUA (AeopMaliiu)
MPY>KUHBI OT MIPUII0KEHHON CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra30B.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BEma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMUA TEJAMU, KUJAKOCTSIMU U TazamMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJEHUS >KUJIKOCTH OT TIyOWHBI. [ 'mapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumHBI CylIeCTBOBaHUS
BO3MymiHONW 00o0noukn 3emuu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmatomuecs cocyibl.
['mppaBnuyeckuii mpecc.
[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.
3aBUCUMOCTh BBITAIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa
Y TJIOTHOCTH KUJKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM )KUIKOCTH.
8. YCIIOBUE IIaBAHUSA TEJI: IUIABAHKUE WJIN OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHUS TIJIOTHOCTEN TENIA U JKUJIKOCTH.
Jlabopamopuvie pabomul u onvimeol.
1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYyKEHHOM B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEMCTBYIOILIEN HA TEJO
B JKMJKOCTH, OT MacChl Tea.
4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTD
YaCTH Te€Ja U OT IUNIOTHOCTU KUJIKOCTH.
5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpelIeICHUE €€ IPY30II0ABbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBumio
paBHOBecus pbiuara. [Ippumenenue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30J10TOe
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npasuiio» MexaHuku. KI1/I nmpocTteix mexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OAHOTO BUIA MEXAHUYECKOW SHEPTUU B APYrOil. 3aKOH COXpaHEHUS
DHEPIUM B MEXaHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccrnenoBaHue yClIOBUU PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydeHne 3aKkOHA COXpPaHEHUS MEXaHUYECKOW DHEPIUM.
8 KUIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObsICHEHWE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaWJUISIPHBIE sABJICHUS. TenaoBoe paclinpeHue U CokaTue.

Temmneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH DHEPTHUU:
TeIrIonepeaaya u CopepiieHue padoTsl. Bubl Terionepeaaun: TeIIONPOBOHOCTD,
KOHBEKIIHS, U3JTyUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlmaBinenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA I[UIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JIaBJICHUSL.

BnaxnocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbix aBurarenei KIIJ temmoBoro aurarens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBUKECHHUS.
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Hab6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaWJUISIPHBIX SIBIICHUIA.
Hab6mronenue TennoBoro pacmpeHust Tedl.

W3meHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxnaxxaeHue Ipyu COBEPIICHUU PabOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenusi.

. HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU MIIABICHUU.
13.

Mopenu TerioBEIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIU caxapa.
OnwITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOUIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArPEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIePaTyPhl.

HaOmronenne wu3MeHEHHS BHYTPEHHEH OHEpPruud Tejla B pe3ysbTaTe
TEeIIonepeayr U padOThl BHEITHUX CHUJI.

HccnenoBanre SBJICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW W
rOpsAYEr BOJBI.

OmnpenesneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pa3znen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTh CWJIBI  B3aMMOJAEWUCTBUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexTtpuyeckoro mnons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenue aroma. IIpoBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cToYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL AJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ConpoTuBIEeHUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BelecTBa. 3akoH Oma
JU1s yuactka enu. [locnenoBarenbHoOe U MapayIebHOE COEIMHEHUE POBOJHUKOB.

PaGora u MomHOCTH »3yeKTpuueckoro Toka. 3akoH J[[xoyns—JleHua.
DReKTpUYECKUe IIeNU U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosne 3eMJIM M €ro 3HAa4YeHWe Uil KU3HU Ha 3emiie. OmnbIT
Opcrena. MarauTHoOeE 1oJie AIEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKE. J[€iICTBHE MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
IIOCTOSIHHOTO  TOKa. VCronp30BaHWE DIEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel Dapanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenua.
DneKTporeneparop. CriocoObl  MOJIy4eHHUS ~ DJCKTPUUYECKOM  SHEPIHH.
DIEKTPOCTAHIINYI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DJIeKTpU3a1us TEJl.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpONCTBO 1 JEHUCTBUE MIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHS.
3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. ["'a30BbIi pa3ps.
. U3mepeHne cuibl TOKa aMIepMeTpOM.
. U3MmepeHne 351eKTpUIECKOro HAPSKEHUs BOJIBTMETPOM.
. Peocrar 1 mara3suH COnpOTHUBIICHUM.
. B3anmoeiicTBre NMOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHUs MOJOCOB MAarHuTa.
. MozennpoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.

W X N U A WD E
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MaruutHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM MHAYKIIUH.

OneiTel @apases.

3aBUCHUMOCTh HAMNpaBJICHUS HWHIYKIMOHHOTO TOKA OT YCJIOBUM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiThl MO HAONIOACHHWIO DJEKTPU3ANMKN Tel WHAYKIHEH W TpU
CONPUKOCHOBEHHH.

WccnenoBanue AEUCTBUSL SJIEKTPUUYECKOTO TMOJS Ha TMPOBOJAHHMKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHUe CHIIbI TOKA.

W3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITUE 3aBUCUMOCTb ANEKTPUYECKOTO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBIL, IUIOIIAAU IONEPEYHOTO
CEUYEeHMs U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHJIBI TOKa TMPHU MapauIeIbHOM COCIUHEHHUH
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHrue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbBI TOKa, MAYLIEr0 4epe3 JIAMIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/] nHarpesarers.

HccnenoBanrie MarHuTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
N3yuenne MarHuTHOTO TIOJIS TOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHCHUH
Y pa3AeIICHUN.

HccnenoBanue nedCcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPETIKY.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aMMOJECHCTBUSA
KaTyUIKUA C TOKOM M MarHuTa OT CHJIbI TOKA U HAMpPaBJIEHUS TOKA B KaTYIIIKE.
W3yuenune neicTBUS MarHUTHOTO MOJISl HA TIPOBOTHUK C TOKOM.



19. KoHcTpyHnpoBanue u u3ydeHue paboThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJICIOBAHNE W3MCHECHMM 3HAYCHUS M HAIPABICHHUS HWHAYKIMOHHOIO

TOKa.
9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEHHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHenHoe aBuxeHue. CpeaHsas U1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOsiMHEHOe aBmxkeHue. CBoOomHOe
nageHue. OnsITel ['amues.

PaBHoMepHOE aBMkKEeHHME MO OKpyx)HOCTU. [leprog m wacroTa obpaiieHus.
JInnenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpertuit 3akon HerotoHa.
[IpyHLIMT Cynepno3ulnn CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIbKEHUs, CUJla
TPEHUsI IIOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue miaHeT BOKpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mMnysibca. UMmynbc Cuilbl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKeCTH, yHpyrocTH,
Tperust. CBa3b dHepruu u padbotel. [loTeHnnanpHas SHEPTUs Tena, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiIn. IloTeHIManbpHas sHeprus cxxaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHEHME NYTE€W U TPACKTOPUM MABUKEHUS OOHOTO M TOTrO XKE Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HabGnronenue nBM>KEHUS Tella Mo OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCHUTEIBHO
KabuHeTa PU3nKy.

3aBHCUMOCTh YCKOPEHHS Tela OT MAacChl Tella U JACUCTBYIOLIEH Ha HEro
CHJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aUMOICUCTBUHU TEJL.

M3meHeHune Beca Tena Npyu yCKOPEHHOM JIBUKCHHH.

[lepenaua umirynbca npu B3aMMOAECHCTBUM TEIL.

[IpeoOpa3oBaHus SHEPTUU MPHU B3aUMOJCHCTBUU TEI.

CoxpaHeHue UMITyJIbCa IPH HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHre UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHne MEXaHNYEeCKON SHEPruM MpH CBOOOIHOM MaJICHUU.
CoxpaHeHue MEXaHUYEeCKOW PHEPTUN NPHU ABMKEHUH TeJa MOJ ACHCTBUEM
Py KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBUKCHHSI IIAPUKA WITH TEIEKKH.

OmnpeneneHre cpeaHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JIBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHNUS CKOIBXKEHUS.

OmnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBI)KEHUH TeJa I10
TOPU30HTAILHON MTOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEITOABUKHOTO W TOJBUKHOTO OJIOKOB.

W3y4eHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOI,
4acToTa, aMIUINTy1a. MaTeMaTHudecKuid U NPY>KUHHBIM MasTHUKU. [IpeBpainenne
SHEPIrUH MPHU KOJIeOATETFHOM IBUKEHHUH.

3aryxatomue — kosneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoiicTBAa MeXaHHYeCKMX BOJH. [IpogonbHbie H
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. 'poMKOCTh 3ByKa M BbicoTa TOoHAa. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWi TeEN IMOA AEHCTBHEM CHIIBI TSHKECTH W CHJIBI
YIPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPY>KUHE.
Habnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnpocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pEe30HaHC.
Jlaﬁopamopmﬂe pabomul u onvimeol.
1. OmpezgeneHre 4YacTOThl M IEpUOAa KOJEOAHMI MaTeMaTH4ecKoro
MasTHUKA.

2. OmpeneneHue 4acTOTHI U IEpUOa KOJeOaHUN NPy KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTU NEepHoJia KOIeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEPUOIA KOIeOaHUN NPy KUHHOTO MasgTHUKA
OT MaccChl Ipy3a.

5. IlpoBepka He3aBUCMMOCTH TepUOAa KojieOaHUi rpy3a, MOJABEHICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
IPY>KUHHOTO MAasiTHUKA OT MACChI I'Py3a U KECTKOCTH NPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  ODJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH U1 COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. V3yueHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pactnipoctpaneHue cBera. 3atMenusi Connina u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomMieHUs cBeTta. lloliHOe BHYyTpeHHEe
oTpaxkeHue cBeTa. Mcmonab30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox myuedt B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOTIa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim3opykocTs U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIEKTpaJbHBIX 1IBETOB. Jlrcniepcust cBeTa.

Jemoncmpayuu.

[IpssMOnMHEHOE pacIIpOCTPAHEHHE CBETA.

OTpakeHue cBeTa.

[Toyuyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona myueil B coOuparoliieii InH3e.

Xox yder B paCCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHui ¢ MTOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moaens rnasa.

11. PaznosxeHnue 6enoro cBeTa B CIEKTP.

12. [lomyuenue 6e5oro cBera Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBaHue 3aBUCUMOCTH yTIia OTPAXKEHHUS CBETOBOTO Jiydya OT YIUIa
naJeHUsl.

2. W3ydenue xapakTepuCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIION.

4. Ilomydyenue nzo0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoIei
JIMH3BI.

6. OMBbITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IMpPHU WX HAOJIOJACHHM 4Yepes
[[BETOBBIE (DPUIIBTPHI.
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Pa3nen 12. KBanToBbIe sIBJIeHHS.

OmnbiTel Peszepdpopaa u mimanerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanue u Noryomenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmoaens atomHoro szapa. W3zortonsl. PaanoakTuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX SI€EP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHUCEN.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHUS pPAaUOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BogopoJa.

4. HaOmroneHnue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTumka MOHU3UPYIOUINX U3TYyUEHHI.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulonIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIyUYECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. U3mepenue pagnoakTuBHOro (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOYJIb.

[ToBTOpHUTENHEHO--00001IAONTNI MOYJIb IPEIHA3HAYEH JISl CUCTEMATHU3AINN
¥ 00001IeHNS TPEIMETHOTO COIEP KAHUS U OTIbITA JAESITEIbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TaKKe ISl MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3HKE NIl 00Yy4arolIUXcs, BHIOPABUIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOHOB HCCIEIOBAHUS
ABJICHUN TPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SBJICHUS, IMPUMEHSA NOJyYEHHbIE 3HAaHMS, peElIaTh 3aJadyd, B TOM YHUCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIMATBHO AEATEIbHOCTHBIN XapaKTeP JAHHOTO pa3/ielia peain3yeTcs 3a
CYET TOTO, YTO 00YyYAIOUIUECS BBIMOJIHAIOT 3aJaHusl, B KOTOPBIX UM IMPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue SIBICHUS B OKPY’KaIOILIEH MPUPOJIE U MOBCEAHEBHON KU3HU;
UCIOJIb30BaTh HAy4YHbIE METO/IbI UCCIENOBAHMS (DU3HUUECKUX SBICHUH, B TOM
4yycie A IPOBEPKU TMIIOTE3 U IOJYyYEHUS] TCOPETUUYECKUX BBIBOJIOB;
OOBSACHATH HAyuyHblE OCHOBBI HamOOJee BaXHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO MCII0JIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKU Ha yYpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyyatomierocs OyayT cOopMUpOBaHBI CIEAYIOUIUME JTUYHOCTHBIE PE3yJIbTaThl B
4YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— IPOSBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
($u3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C MIPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN
duzukuy;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JAESITEIBHOCTH
YUYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuyeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTUM (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEN
KyJbTYpBHI,

— pa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K HMCCIEeI0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM OOOPYIAOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hopMHUpOBaHHOCTH HaBbIKA peIEeKCHH, TPU3HAHUE CBOETO IPaBa Ha OIIUOKY
Y TAKOI'O %€ MpaBa y APYyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIMTAHUSA:



— AaKTUBHOE y4yaCTHME€ B pPEIICHWU NPAaKTUYECKHUX 3anay (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHW3alli, TrOpoJia, Kpass) TEXHOJOTHYECKOH U
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIIKX B TOM YUCIIE U (PU3NUECKUX 3HAHUM;
— UHTEpeC K MPAKTHUECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpHUEHTALlUd Ha NMpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pelIeHMs 3aJ1ad B
o0JacTh OKpy’Karlleld Cpenbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUN I OKPYKAIOIIEH CPEJIbI;

— OCO3HaHME TJI00aJbHOIO XapaKTepa HKOJIOIMUYECKHUX IpOoOJeM M MyTed uX
peuieHus;

8) agmanranum K M3MEHAIOIIMMCH YCJOBHMAM COLMATBHOM M NPHPOIHOI
cpeabl:

— IOTPEOHOCTh BO B3aUMOJEWCTBUU IIPU BBIIIOJIHEHUU HCCIECJOBAaHUN U
IPOEKTOB (PU3MYECKON HANPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
IpYTHX;

— IIOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH Ye€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— nOoTpeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Kciie (OpMyJIUPOBATh
UJIeH, IOHITHS, TUIIOTE3bI O (PU3HUUECKUX O0BEKTaX U SBICHUSIX;

— OCO3HaHMe 1e(pUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JacTH
(1)5637197

— TUIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

— CTPEMIICHHE AHAJIM3UPOBATH U BBISABIIATH B3aUMOCBSI3U IPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JEHWCTBUM C Y4YETOM BIMSHHS Ha OKPYXKAIOLIYI Cpendy,
BO3MO’KHBIX INTI0OAJIbHBIX MOCIEICTBUN.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus NporpaMmsbl 1o (PU3MKe Ha YPOBHE OCHOBHOT'O OOLIETO

obpazoBanmsi y oOydaromerocss OyayT chOpMHUPOBaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4eOHBIE  JCHCTBHS,  PETYJSTUBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC JICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue JeicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUN );

yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(DUKALUN, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUYECKUX
SIBJIEHUI U IIPOLIECCOB, JEJIaTh BBIBOBI C UCIIOJIb30BAHUEM JETyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUI, BBIIBUraThb T'MIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 perieHns yueOHON pU3ndecKkoil 3a1aun
(cpaBHEHHME HECKOJBKHX BApUAHTOB pEIICHUsA, BBIOOp Haubosee
HOJXOJAIIETO ¢ yYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciegoBarebcKyue 1eHCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HMHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY ILJIaHY OIBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBIICHUS;

OIICHWBAaTh HAa TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(DOpMaIHIo,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAaHUS HJIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

POTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nunopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOWCKE U
orbope MH(OPMAIUK WM JAHHBIX C YYETOM MPEIJIOKCHHON Yy4eOHOM
dbu3ndecKoii 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABIICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANbHYI (HOpPMYy TpPEACTaBICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh pEIIacMbIe 3a/add  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U MX KOMOWHAIIUSIMH.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXKICHHS ydeOHOro maTepuaia, pe3yjbTaToB J1aOOPaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY O0CYKAAEMON TEMBbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA DEIICHHE 3aJauyd U TMOIJAep KaHHE
0J1arokeaTeaILHOCTH OOIICHUS,



COTMOCTABJISATh CBOU CYXIEHHUS C CYXXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXUBaTh Pa3IU4UE U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NyOIUYHO MPEACTABIATH PE3YIbTATHI BHITOJHEHHOTO (PU3NUYECKOTO OTIbITA
(9KCIIepUMEHTA, UCCIIC0BAHUS, IPOEKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaJIbHOU
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

NPUHUMATH 1IeJTH COBMECTHOW NIESTeIbHOCTH, OPTaHU30BBIBATh JEHCTBUA
no e€ JOCTIKEHHUIO: paclpeiesaTh pOJiH, OOCYyXIaTh TIPOLECChl U
pe3yabTaThl COBMECTHOM paboThI, 000011aTh MHEHHUS HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HampaBJICHUIO U KOOPJUHHUPYS CBOU JACUCTBUA C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIGHUBATh KAa4e€CTBO CBOErO BKJIaJa B OOIMIMKA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M Y4EOHBIX CUTYyalUsX, TPEOYIOLIUX
JUIs pelieHus (pU3NUECKUX 3HAHUM;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYalbHOE, TPUHSATHE pEIICHUS B TpyIMINe, NPUHATHE PEHICHUN
rpyIIIoN);

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM pEIICHUs (PU3NUECKON 3a1aul WIN
IUTaHAa MCCIIEOBAHUSA C YYETOM MMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYallMy U IIpeajiaraTh IjiaH €€ u3MEeHEeHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JAEATEILHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
bu3MYeCKOro HMCCIEAOBaHWS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4eJ0oBeKa B XOJ1€ CIopa WU AUCKYCCUU Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTHKY JPYToro;



npU3HaBaTh CBOE MPaBO Ha OIMIMOKY NPU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTrOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00ydeHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUIN:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUMHUIBI (DU3UISCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSAMOJIMHEHHOE), TPAaCKTOPHs, PaBHOJEHUCTBYIOIIAS
cuia, nedopmarus (ynpyrasi, IJIacTU4ecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
PaBHOMEPHOE  JIBDKEHUE, HEPAaBHOMEPHOE  JBWIKECHHE, HHEPLMUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOU OCHIO
BpallleHUs], IIepe/iada JaBICHUs TBEPABIMU TE€JIAMH, )KUJKOCTSIMU U Ta3aMH,
aTMOC(epHOE [aBJICHHWE, IUIABaHHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPIuM) MO ONHUCAHUIO WX XapPaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpY’)KaloIIeM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MpPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMH B >KMUBOM U HEXKUBOU
NPUPOJIE, NEWCTBUE CWJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EpHOrO JIaBJICHUs Ha >KMBOW OpraHu3M, IJIABaHUE pbIO, phluaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHA;
OTIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (DM3UUECKHUE SBICHUS, UCTIONIB3YS
bu3nuecKkue BeNMUrHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BpEMS, IyTh,
CKOpOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEIA,
cuJjia TpEHHsl, JaBlieHUue (TBEPAOTO Tela, )KUJIKOCTH, T'a3a), BRITAIKMBAIOIIAS
cuia, MeXaHW4eckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOd(POUIIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHAsT DHEPTUsl), MpPH OMUCAHUMU TMPABWIHHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCIIOJIb3YEMbIX BEJTUYHMH, UX 0003HAYEHUS U €JUHULIBI
bu3NYeCKuX BEIMYMH, HAXOAWTHh (HOPMYJIIBI, CBS3BIBAIONINE JTAHHYIO
GU3MYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEHN (PU3UUYECKUX BEJIUUUH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIB3Ysl TIPaBUJIa CJIOKEHUsS CUII (BAOJIb OJHOW IpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiyara (0110ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
DHEPrUM, NPU HSTOM [JaBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OO0BSACHATH (pU3MUECKHE SIBJICHMS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1-2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(opMyJibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHAIM3a
YCIJIOBUS 33JaUy 3aIIUCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJIBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOM (PU3NUEeCKON BEJIMYMHBI,

pacrno3HaBaTb MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpU HOMOUIU
(u3NYECKUX METOJOB, B OIMCAaHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTEY ), PA3JIMYaTh U MHTEPIPETUPOBATH IMOTYYEHHBIN
pe3yJbTaT, HAXOJIUTh OIIMOKM B XOJE OIBITA, JAENaTh BBIBOJBI IO €ro
pe3yibTaTam;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(u3nYECKUX CBOUCTB TeM: (POPMYIHPOBATH IIPOBEPSIEMBIE ITPEAIIOJIOKEHHUS,
coOuparh yCTaHOBKY U3 MPENJIOKEHHOTO 000pyA0BaHUs, 3aUCHIBATh X0/
ombITa ¥ (OPMYIHUPOBATH BHIBOIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MaccChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C YU4ETOM
3aJJaHHOW aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
IpYrofl C HCIOJNB30BAHUEM IMPSMBIX HM3MEPEHMH (3aBUCHMOCTH IyTH
PABHOMEPHO ABMXKYILErOCs TENa OT BPEMEHU JIBXKCHMS TeJla, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIBI TPEHMS OT IUIOIIAANA CONPUKOCHOBEHMS TEJI, CUIIbI
YOPYTrOoCTH OT YUIMHEHHS MPYKUHBI, BBITAIKUBAIOIICH CUJIBI OT 00bEMaA
IIOrPYKEHHON YacTH Teja U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUU
IUTaBaHUsSI TeJl, YCJIOBHUI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY W
BBITMIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHONM 3aBUCHUMOCTH (DM3MUECKUX BEJIUYMH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI MO pe3yJibTaTaMm
UCCIIC/I0BAHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOIbKEHUS, TaBJICHHUE
BO3/yXa, BBITAIKUBAIONIAS CWJA, JEHCTBYIOIAsh Ha TMOTPYXKEHHOE B
KHUIKOCTh  TeJNO, KOIPPHUIMEHT TOJE3HOro  JCHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAys MPEII0KEHHON MHCTPYKIUH: TPH BBITOJIHEHUU
U3MEpPEHH coOupaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY U BBIYUCIATH
3HAYCHHUE NCKOMOM BEJIUMYUHEI;

co0uII01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py0OBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIKECs COCyAbl, OapoMeTp,
phIYar, NOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHui (B TOM YHUCIIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, MOPIITHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOCTBaxX (pU3MUECKUX SBICHUN U HEOOXOAUMbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
IPAKTUYECKOrO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0€30MacHOCTU MPH OOpallleHuH ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3I0POBbsI U COOIIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIlel cpesie;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpPMaLINIO, KOTOpas SBJISIETCS MPOTHBOPEUMBOM HIM MOXKET OBITh
HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUH yUY€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOro COAEpKaHus, CIIPaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu VHrepHer, BiameTh nNpuéMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOIN 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPkKAHUS, B TOM



qyucIie myOJIuyHO AeNaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TIPH STOM TPaAaMOTHO HCIOJIb30BaTh M3yYCHHBIN
MOHATUUHBIM ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILJICHUE
MPE3CHTALIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpenesTh
00S13aHHOCTH B TPYyNIle B COOTBETCTBHUU C TOCTABJICHHBIMHU 3aJla4yaMH,
CJICIWUTh 34 BBIIOJHCHUEM IUUIAHA JCHUCTBUM, aJIeKBATHO OLICHUBAaTh
COOCTBEHHBIM  BKJAJ B  JEATENBHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIUX.

K koHIy 00ydeHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yYAIOIIUXCSl YMEHUM:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKHUE U
amop(HbIe Tela, HACBIIEHHBIH U HEHACHIIICHHBIN Map, BIIAXXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEprusi, TEIUIOBOM JBUTaTeb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsijl, ANEKTPUUECKOE M0JIe, TPOBOIHUKU
U TUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUIN TOK, MArHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHUE, KAWIISPHbBIE SIBICHUS, HCIIAPEHUE,
KOHJICHCAllUs, IJIAaBJICHHUE, KpUCTaiM3auus (OTBEp/EBaHUE), KUIICHUE,
TeIruIonepesaya (TEerIonpOBOHOCTb, KOHBEKLUA, U3ITy4YEHHUE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJEHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JIsI HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsi MHIYKIIHS)
[0 OINHUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpYXarolleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHUE U KalWUIAIpHbIE SBICHUS B TPUPOJE,
KpUCTAJUIBl B Tpupone, usnydenue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs], CHETa, JIEKTPHUUECKHE
ABJICHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
noJie 3emMJ, Apei( MoIr0COB, POJIb MArHUTHOT'O NOJIS ISl )KU3HU Ha 3eMIIe,
NOJIIPHOE CHUSHUE, MPH 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHY10, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBIICHUU;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyecKkue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOThI, yJeJbHas TEIJIOEMKOCTh BELIECTBa, YyJAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KO3(PPHUIMEHT TOJIE3HOTO JEHCTBUS TEIIOBOU
MAIIMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa, IEKTPUUECKUH 3apsi, CUIa
TOKa, DJIEKTPUYECKOE HaNpsDKEHHE, CONPOTUBIEHUE IMPOBOJHUKA,
yAeJIbHOE COMPOTUBJICHUE BEIIECTBA, pa00Ta U MOILITHOCTH AJIEKTPUUECKOTO
TOKa), NpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICH
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAYEHUS U €IUHUIIBI PU3NUECKUX BEJIUYMH,
HaXOJUTh (DOPMYJIbI, CBSI3BIBAIONIME JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JIPYTUMHU BEIMYUHAMH, CTPOUTH TpadUKyd H3yUYEHHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA TeNl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3YSl OCHOBHBIE MMOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKOW TEOpHUU
CTPOCHHUSI BEIIECTBA, MPUHIIMI CYNEPIO3ULIUU TOJel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsijia, 3akoH OMa J1J1sl yyacTKa Ieu, 3aKOH
Jxoyns—JleHua, 3aKoH COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3alMChIBATh €T0 MaTEMAaTHUYECKOE BbIPAXKEHHE;
OOBSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrn4ecKkux
[IaroB ¢ Omopod Ha 1-2 U3y4YEeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud B 2-3 JEHCTBUS, MCIOJIb3YsS 3aKOHbl WU
dbopmybl, CBsA3bIBatONIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
YCJIOBHS 3a/lauyd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJuMble Al €€ pelleHHs, NPOBOAUTH pPacu€Thl W CPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JJAHHBIMHU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METO/OB, HCIOJb3Yysl ONMUCAHHE HCCIEeIOBAaHUS, BBIICIATH
IpOBEPSIEMOE MPEIINOJOKEHUE, OICHUBATh MPABHWJIBHOCTh MOPSJIKA
IIPOBEJICHUS MCCIIEI0BAHNUs, 1€TaTh BBIBOIBL;

OPOBOJUTH OMbBITHI O HAONIOAEHUIO (PUBMYECKUX SIBJICHUW WM
(bu3MYecKUX CBOMCTB Tel (KanWUIIpHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYUYCHHH OT IBETa H3Iy4arolieil (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUs] BOJABI OT TEMIIEPATyphl KUJIKOCTU U
wiomwaa €€ TMOBEPXHOCTH, OHJIEKTpHU3alUs TeJl W B3auMOJCHCTBUE
AIEKTPUUECKUX 3apsi/ioB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al[sl MarHUTHBIX TOJEeH TIOCTOSHHBIX MAarHUTOB, JEUCTBUS



MarHUTHOrO MOJii HAa IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIHMPOBATH
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHus, ONUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBIIIOJIHATH IIPSIMBIE U3MEPEHMS TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAJKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSIKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3NUYECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
Opyrol ¢  UCHOJb30BAaHUEM NPAMBIX M3MEPEHUN  (3aBUCHMOCTb
CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBL, IUIOMAAM IOIEPEYHOro
CEYEHMS U YAECIbHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsDKECHUS Ha  INPOBOJHUKE,
UCCJIEOBAHUE IIOCIEAOBATENBHOIO W IAPAJUICIBHOTO  COCAUHEHUN
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEIOBaHHE, COOUPATh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUs, CJexys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJyUYEHHOM 3aBUCUMOCTH B BHJI€ TaOIMI U TpadUKOB, 1eTaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTHh KOCBEHHBbIE H3MEpPEHUs] (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BEILIECTBa, CONPOTUBICHUE MPOBOJHMKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIENysl NPEIJIOKEHHON WHCTPYKLIMH, U
BBIYMCIIATH 3HAYCHUE BEIIMYNHBI;

co0roaaTh npaBuia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopymoBaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUA U3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C ONIOPOM Ha UX OMMUCAHMSI (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHUS IOMOB, TUTPOMETP, IIapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJICKTPUYECKOM DHEPIrUH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHUM U HEOOXOIHUMBbIE
(u3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOWCTBA M H3MEPUTEIIbHBIE
IpUOOPHI IO CXEMAM M CXEMaTHYHBIM PUCYHKaM (KUJKOCTHBIN TEPMOMETP,
TEPMOC, IICUXPOMETP, TUIPOMETpP, IBHUraTelb BHYTPEHHEIO CrOpaHUs,
DIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUECKUX IEeNeu ¢
IIOCJIEIOBATEIbHBIM U NTAPAJUIEIBHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIEMeH;



NPUBOAUTh  NpUMEPHl  (HAXOAWUTH HWHPOpPMAIMIO O  TpUMepax)
NPaKTUYECKOTO WCMOIb30BaHUS (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
XKU3HU U1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpallleHuH ¢ MpUdopamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3I0POBbS U COOJIIO/ICHUSI HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPY’KAOIIEH CpeIe;

OCYIIECTBJIATh TOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUS B
WuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W MyTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HUCTOYHUKOB BBIICTIATH HH(POPMAIIHIO, KOTOpast SBISETCS
MIPOTUBOPEUNBON I MOXKET OBITh HEAOCTOBEPHOIA;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUYeOHBIX 3a/IaHUN HAyIHO--TIOMYJISIPHYIO
auTeparypy GU3MYECKOro CoAepKaHuUs, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh nUpuEMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeobpazoBaHus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
co31aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3UUECKOTO
COJICpKAHHUS, B TOM YHUCIIC ITyOITMYHO MPEJICTABIISATE PE3YIbTATHI IPOSKTHOM
WM HCCIIEIOBATEIBCKON IS TEIILHOCTH, TIPY STOM I'PAMOTHO UCIIOTIB30BATh
W3YUCHHBIM TIOHATUMHBIM anmapar Kypca (HU3HMKH, COMPOBOXKIAThH
BBICTYIUICHHUE TTPE3CHTAIIHNCIH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHHNA (DU3HUYECKHIX
IPOIIECCOB paclpeneisiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]Ja4aMHM, CJICIUThH 32 BBHIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIad B
JIESITEIIbHOCTH TPYIIIBI, BRICTPaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

K xonIy 00ydenus B 9 kjacce mpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Aedopmarius
(ympyras, MjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, THPA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, KA
AIIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JIaJbHO30PKOCTD,
CHEKTPbl UCIYCKAHUS W TOTJIOUICHHUs, anb(a-, 6eTa- U raMMa-u3IyyeHus,
U30TOIIbI, SIICPHAS DHEPIETHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [IBHKEHUE, CBOOOJHOE
NaJIEHUE TeJl, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)XEHME, KOJeOaTeabHOe NBIKEHHE (3aTyxalouiue M
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKEHHE, OTPAKCHHE
3BYKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEJI0ro CBETa B
CIEKTp M CIOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUSA CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIMX JAHHOE (PU3NYECKOE SIBJICHUE,

pacro3HaBaThb IPOSBICHUE HU3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpyXaroleM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B IPUPOAE:
NPWINBBI U OTJIUBBI, ABUKEHUE IUTaHET COJIHEYHOUN CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIHPUATHE 3BYKOB >KMBOTHBIMH,
36MIICTPSICEHHE, CEHCMUYECKHE BOJHBI, IyHaMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBJIECHUSI B NMPUPOAE, OMOJOTMYECKOE AEMCTBHE BHUIUMOTO,
yJIbTPapUOIECTOBOTO M PEHTITCHOBCKOTO H3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YeHHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX M3JIyYEHHHA Ha
OpraHu3M 4YeEJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PUINYECKUX
SIBIICHU;

OMHCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (U3NUYECKUE SBICHUS, UCIIONb3YS
(¢u3nyeckue BENWYMHBI (CpEeOHSsI M MIHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHME, IIEPEMEIICHHUE, IIyTh, YIJIOBas
CKOPOCTb, CHWJIa TPEHHUs, CHJIA YIPYTOCTH, CWJIA TSDKECTH, YCKOPEHUE
CBOOOAHOTO TMaJeHHUs, BEC Teja, HUMIIYJbC TeJa, HMIIYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlbHAs SHEPrus Tena,
NOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHASI SHEPTUs CHKATOU
IIPY’KUHBI, KHHETUYECKAs JHEPT U, ITOJIHASI MEXaHUYECKasl SQHEPI U, IEPUO
U 4YacToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb MPEJIOMIIEHHUS CpEelbl), MpPU ONUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DPU3MUECKUN CMBICT HCIOJb3YEMbIX BEJIUYUH,
0003HaueHUS W €AMHMIIBI (PU3UUYECKUX BEJIWYWH, HAXOAUTH (POPMYIIbI,
CBA3BIBAIOIME JAHHYIO (PM3HYECKYIO BEJIMYMHY C JPYTMMH BEIUYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs JHEPTHUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
IPUHLUI CYNEPNO3UIMM CWI, NPUHLUII OTHOCHUTEIBbHOCTH ['amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
NPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO M MacCCOBOTO YHCEN



IpU SACPHBIX PEAKIHSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHUE;

OOBSACHATH (PU3MYECKHE TMPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpod Ha 2-3 U3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUI,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3aja41 (OIUPAIOIIMECS HA CUCTEMY U3 2—3 YpaBHEHUH),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHE BEIUUNHBL: Ha
OCHOBE aHaJM3a yCJIOBUS 33[]a4M 3alUCBIBATh KPATKOE yCIIOBUE, BBISIBIIATD
HEJOCTAIONINE WM U30BITOYHBIEC JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pacu€Thl M OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS! (PU3NYECKOMN BETNUYHHBI;
pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh IMpPU HNOMOUIU
($u3MYECKUX METO/OB, HCIOJb3Yysl ONMUCAHHE HCCIEeIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE MPEIINONOKEHUE, OICHUBATh MPABWIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
¢usznyecKkux CBOWCTB Tel (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCHUMOCTb MEpHOAa KOJEOAHUN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U *KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MAJIbIX KOJIEOAHWM, MPSMOJIMHENHOE paclpOCTPAHEHNUE CBETA,
pa3ioKeHue OENoro cBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa
000pyI0BaHus, ONMCHIBATh XOJI OTBITA U €r0 PEe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpenHee 3Ha4YeHHE U3MEepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a U3MEpEeHUs
(M3MepUTEIILHOTO TIPUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBWKEHMM O€3 HaydaJbHOM CKOpPOCTH, IE€pUoJa
KoJIe0aHUN MaTeMaTU4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCHMOCTH
yrja OTpak€HHUsl CBETa OT yIJla MaJCHUs U yria NPeJOMJIEHHUs OT yria
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOUpAaTh



YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYUYEHHOM 3aBHCHUMOCTH
bu3NYeCKuX BETWYMH B BUJEC TaONHIl U TPpadUKOB, IETIaTh BBIBOIBLI IO
pe3yJibTaTaM HCCIEA0BAHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb U YCKOPEHHUE TeJla IPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHUE
CBOOOAHOTO TAaJEHUs, >KECTKOCTh MPY>KUHBL, KOIPPUIUEHT TPEHUS
CKOJIbKEHUS, MeXaHudeckass padoTa UM MOUIHOCTh, YacTOTa U TMEpPUOJ
KOJICOaHUIT MaTeMaTU4eCKOT0 M MPY>KMHHOTO MAasiTHUKOB, ONTHYECKas
cuia coOuparolied JMH3bI, PaAUOAKTUBHBIM  (OH): IUIAHUPOBATH
U3MEpPEHHUsI, COOMpPATh SKCHEPUMEHTANbHYIO YCTAaHOBKY M BBINOIHATH
U3MEpEHUs, CleAysl MPEeNOKEHHOW WHCTPYKLMH, BBIUYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIyYEHHbIE PE3yIbTaThl C YUYETOM 3aJaHHOU
IIOIPEITHOCTHA U3MEPEHUN;

coOJro1aTh MpaBuUiia TEXHUKHU 0€30MAaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopymoBaHUEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, JTaHETapHask MOJIE/Ib aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO f]Ipa;

XapaKTepu30BaTh MPUHIUIBl JACWCTBUA U3YUYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HX ONUCaHud (B TOM 4YHUCIE:
CIIUJIOMETP, JaTYUKU TOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHsS, pPAaKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHOJBb3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB MPU
pelieHnr  Yy4eOHO--TIPAKTUYECKUX 3a7ad, ONTHYECKUE CXEMBbI JUIA
MOCTPOCHUS N300paXEHHI B IIIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMN
JKU3HU Il oOecrieueHrst 6€301acHOCTH MpU oOpaleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOILEH Cpee;

OCYILIECTBIISATh MOUCK MHpOpMaK  (U3UUYECKOTO COACpKAHUSA B
HNuTtepHeTe, caMoCTOsATENBHO (POPMYIIUPYSI MOUCKOBBIN 3ampoc, HAXOIUTh
yTH ONpPEAEIICHUs IOCTOBEPHOCTU MOJIYYEHHOU MH(POpPMALIUU Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONIOJTHUTENIbHBIX UCTOYHUKOB,;



WCITOJIB30BATh MPHU BBHITIOJHEHUN YUEOHBIX 3aJaHU HAYyIHO--TIOMYJISIPHYO
JTUTEPATYPY HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu MHTepHeT, BiIaAeTh NpUEMAMU KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMS,
MyOJIUYIHO TPENICTABIISATh PE3YJIbTAaThl TPOSKTHOM WIIA MCCIICIOBATEIHCKON
NEATENIbBHOCTH, IIPU  3TOM TPaMOTHO  MCIIOJI30BATh  HM3yYECHHBIN
NOHATUUHBIN anmapar u3ydaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUICHWE TIpe3eHTalued ¢ y4EToM OCOOEHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabubie I[IpakTHyeckne
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
Bbu6nmuoreka [JOK
11 Pusika - Hayka o IpHpoze 2 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
12 o 2 1
MISHHCCIHE BEMIIHAL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHbIU MCTO/ TIO3HAHUA https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Paznen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 1
CTpocHue BetlecTsa https://m.eds00.ru/7f416194
99 JIBr>KeHUE 1 B3aUMOJICVICTBHE YaCTHI] 5 1 bubnnorexka HOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
[PErATHRIC COCTOANHA BellecTa https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBHe Tel
bu6mmoreka [IOK
| M
3 CXAHMHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194



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

Bbu6nmuoreka [JOK

32 Hepua, Macca, II0THOCTS 4 . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Buppt cnn 14 2 https://m.edso00.ru/7f416194
Hroro mo pazaeny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJlaMHM, )KUJIKOCTSIMU U ra3zaMu https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
4.2 JlaBiere K KoCTH > https://m.edso00.ru/7f416194
Bbu6nmuoreka [JOK
4.3 ATmocheproe naseHie 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Paznen 5. PaboTra 1 MOIIIHOCTB. JHEPTUs
Bbu6nmuoreka [JOK
51 Pabora i momeoCTS 3 1 https://m.edso00.ru/7f416194
Bbu6nmuoreka [JOK
5.2 Tpocthie MeXaHH3MEI > ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuteckas SHeprus 4 ! https://m.edso00.ru/7f416194
Hroro mo pazaeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



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

8 KUIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcsbl
Pazgen 1. TenioBble iBJIeHUS
. bubmuoreka [JOK
11 CTpoenne u CBOHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
12 Tertosbie npouecch! 21 L ° https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 28
Pa3nea 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
51 DIIeKTpUYECKUE 3apsabl. 3apsyKEHHBIE TEIa 7 1 bubmmoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmoreka [JOK
2.2 [ToCTOSIHHBIN STIEKTPUIECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bbubmunoreka LIOK
23 Martiribie sBeHHS 0 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 ICKTPOMATHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145



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

9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUS
MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €T0 bubmunoreka LIOK
11 10 1
OTMCaHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
1.3 3 10 3
AKOHET COXpAHEHITA https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 40
Pa3zgen 2. Mexannueckue Ko0Je0aHUs ¥ BOJTHBI
Bbubmunoreka LIOK
2.1 M 0 7 3
CXAMHHCCINE KOJCOARHA https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
2.2 M .3 8 1 3
CXAHMHCCIHE BOJIHEL. IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznen 3. DiieKTpOMArHuTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 5 bubmmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ IBJIEHUSA



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

4.1 3aKOHBI pacIpOCTPaHECHHS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edso00.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxxenne 6em10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro mo pazaeny 15
Paznen 5. KBanToBble siBJIeHUs
but6mmoreka [IOK
51 Hcnyckanue v moryiomeHne CBeTa aroMOM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHIe aTOMHOTO /P 6 1 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
. A 7 1
>3 AACPHEIE peardtii https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 17
Pa3znen 6. IloBTOpuTE 1bHO-00001HAKO NI MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE

Ne Hdara undgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE

padoThI padoThI pecypesI

®du3uka — HayKa O MPUPOJIE.
SIBIIeHUS IPUPOJIBI 01.09.2023

2 dusnueckue BICHNS 1 0 0 05.09.2023

duznyeckre BEITUIHUHBI U UX

U3MepeHue 08.09.2023

Ypoxk-uccienoanue "M3mepenue
TEMIIEPATYPbI IPU OMOIIH

KHUJKOCTHOTO TEPMOMETpA U 12.09.2023
JaT4uKa TeMIepaTypbl”

MGTO,I[I)I HAay4YHOT'O ITO3HAHMUA.

. bubanorexka HOK
5 Onucanue pu3nyecKux SBICHUN C 1 0 0 1

15.09.2023 | https://m.edsoo.ru/ff09f72a

HOMOIILIO MOJEIEN

Ypoxk-uccienoanue "[IpoBepka

TAIOTE3bI: JAJbHOCTD MOJIETA

6 HIapyKa, MyIeHHOoro 1 0 1
puKd, Ty 19.09.2023

TOPU30HTAIILHO, TEM OOJIBIIE, YEM

OosblIe BBICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
7 JTIOKa3bIBAIOIIUE TUCKPETHOE 1 0 0
CTPOCHHUE BEIECTBA

Bbu6nuoreka [JOK
22.09.2023 | https://m.edsoo.ru/ff09fe0a



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

Bbu6nmuoreka [JOK

8 JIBIDKEHHE HACTHIL BeIIICCTBA 26.09.2023 | https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIIOIEHUIO TEILIOBOI'O 99.09 2023
pacIIupeHHsI Ta30B
10 ArperaTHbIE COCTOSIHUSI BEIIECTBa 03.10.2023
Oco0OeHHOCTH arperaTHbIX
1 coctostHui Boibl. O000IIeHHE 110 bubmuorexa [JOK
pazneny «IlepBoHavasbHbIE 06.10.2023  https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEIIIECTBA»
MexaHudeckoe OBUKECHHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE buGnnorexa LIOK
P P P 10.10.2023 | https://m.edsoo.ru/ff0a05c6
NIBIKEHUE
bu6mmoreka [IOK
13 CxopocTs. Eausmitet ckopocTH 13.10.2023  https://m.edsoo.ru/ff0a079c
14 Pacuer myTy ¥ BpeMeHU OBUKEHUS bubmorexa LIOK
Y P g 17.10.2023 = https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmmoreka [IOK
WHEPTHOCTH TEN 20.10.2023  https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuer
16 Macchl 1 00bEMA TeJIa IO €r0 bubmmorexa [IOK
24.10.2023  https://m.edsoo.ru/ff0a0fee
IINIOTHOCTHU
JlabopartopHnas pabota
17 «O"npe;[eneHHe IJIOTHOCTU 97 10.2023
TBEPAOTO TEIa
18 Pemenne 3agay mo teme Bbu6nuoreka [JOK

"ITnoTHOCTE BemecTna'

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff0a0ae4
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https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoeicreug tein. Cria
yrpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3ydeHune

20 3aBUCHMOCTH PACTSKCHHS
(medopmanun) Npy>KUHBI OT
MPUIIOKEHHON CHJTBI»

21 SIBnenue taroreuud. Cuia TSHKECTH
CBs3b MEXKY CUJION TSIKECTH U

22 Maccoii Tena. Bec Tena. Pemenue bubmorexa LOK

e ' " https://m.edsoo.ru/ff0al778
3aga4 mo teMme "Cuia TsHKecTh
Cuna TspKecTH Ha IpyruX IUIaHeTax.
23 dusnueckue xapakKTepUCTUKHU bubmorexa LOK
P P https://m.edsoo.ru/ff0a1502
IUTAHET
Bbu6nuoreka [JOK
24 Usmepenne cui. Jlunamomer
p A p https://m.edsoo.ru/ff0al8cc
Bbu6nuoreka [JOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue 1ByX cuil,
26 HAIIPABJIEHHBIX 10 OJHOH IIPSIMOM bubmorexa LOK
P . a p ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

7 Pemrenue 3agad mo reMme
"PaBHoaeiicTByromas cun"

28 Cuna tpenus u €€ Buabl. TpeHue B bubmuorexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGoparopnas padora «3yuenue

PaTopHas p Y bubmuorexa [JOK

29 3aBUCHMOCTH CHUJIBI TPEHUS

CKOJIBXXCHHA OT CHUJIBI JaBJICHUA U

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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XapakTepa COIPHUKaCarOIINXCs
MMOBEPXHOCTEM»

Pemenue 3ama4d Ha OMpCACIICHUC

30 N .
PaBHOIAEHUCTBYIOIIEN CHJIBI
Pemrenue 3agaud mo remam: «Bec
31 tenay, «['padpudeckoe n3odpakeHue bubanorexa HOK
crny, «CHITBDy, https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CHIDY
KontponbHas paboTa mo TeMam:
«MexaHn4decKoe IBUKECHHUEY,
32 «Macca, IIII0THOCTEY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHI»,
«CHnbDy
33 JHanenue. CriocoObl yMEHBIIICHUS bubmuorexa [JOK
U YBEIIMYECHUS JABJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb
34 IaBJIEHU Ta3a OT 00bEMa bubmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
He cJadya JaBJICHUA TBé JbIMU
P P bu6mmoreka [IOK
35 TEJIaMU, )KUAKOCTIMHU Y Ta3aMM.
https://m.edsoo.ru/ff0a25b0
3axoH Ilackains
JlaBlIeHME B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JE€HCTBUEM CHIIBI bubmorexa LIOK
https://m.edsoo.ru/ff0a2718
TSKCCTU
Pemenne 3agau mo teme «JlaBienue
Bbu6nuoreka [JOK
37 B )KHJIKOCTH U Tra3ze. 3aKoH

ITackamnsay

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
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Bbu6nuoreka [JOK

38 Coo6
OCODIAIOIIHECA COCY AR https://m.edsoo.ru/ff0a2970
39 IM'uppaBnuueckwuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
SKUKOCTHBIN HAacocC
41 ATmochepa 3eMiIH U IPUYHHBL € bubmmoreka [IOK
CYILIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubanorexka HOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHoro bubmmoreka [JOK
napiienus. OneIT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 ABJICHUS OT BBICOTHI Ha, OBHEM bubmorexa LOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubanorexa HOK
JABJICHUE HA PA3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme "
AtMocdepHoe naBienne"
JlelicTBue ®UIKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
Jlaboparopnas pabota
48 «OrnpeneneHne BHITAIKUBAIOLIEH bubmmoreka [IOK
CHUJIbI, ICVCTBYIOIIEH HA TETIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJKOCTH)»
49 Jlaboparopnas paboTa 1mo Teme bubanorexa HOK

«HMccnenoBanue 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514
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Teja B BoAe OT 00bEMa
MOTPY’KEHHOM B )KUIKOCTh YaCTH
Tenay

50

IIlnaBanue Ten

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHcTpynpoBanue apeomeTpa Win
KOHCTPYUPOBAHUE JIOAKU U
OIpeJieIIeHuE €€
rpy3onoabEMHOCTH"

52

Pemenue 3ama4d mo TemMam:
«IInaBanue cynos.
Bo3znyxomnaBanue», «JlaBnenue
TBEPABIX TEJ, )KUAKOCTEU U ra30B»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHast pabora o Teme
«/laBiIeHHE TBEPBIX TEl,
JKAJKOCTEU U ra30B»

54

Mexanuueckasi pabora

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MorHocTs. EquHUITBI MOIITHOCTH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPU
noabéMe 1o jectyuie"

57

IIpocteie MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peruare

58

Peruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabota

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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«HccnenoBanue ycioBHi
PaBHOBECHUSI pblUara

59

Pemenue 3amay mo TemMe «Y CIIOBUSA
paBHOBeCI/IH pr‘IaI‘a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumnuent monesnoro aecTeus
MexaHu3ma. Jlaboparopnas padota
«3mepenue KII/ nHakinoHHOM
MJIOCKOCTHY

0.5

61

Pemenue 3agau mo teme "Pabora,
mormHocTh, KITI"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas dHEprusi.
Kunernueckas 1 noTeHIMalIbHAs
JHEprus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKCepuMEHTaIbHOE ONPEICTICHUE
M3MEHEHUS KUHETUYEeCKOU U
MOTEHIMATBHON SHEPTUU MPU
CKAaTBIBAHUH TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

65

KontponbHas paboTa mo teme
«PaboTta 1 MOIITHOCTb. DHEPTHUS»

66

PesepBubIit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHndeckoe
nBIKeHune"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a48a6
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PezepsHslii ypok. Pabora c

Bbu6nuoreka [JOK

67 TelfCTaMH o Teme "HaB{eHHe " ! 0 https://m.edsoo.ru/ff0a4ffe
TBEPABIX TEJ, XKUIAKOCTECH U T'a30B
PezepsHblii ypok. Pabora c
68 TekcTamu 1o Teme "PaboTa. 1 1
MomHocTts. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 68 13

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
o
‘:;n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue i[:;:ennﬂ :gg:f;zl;:fenbﬂue
padoThI padoThI pecypen

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KMHETUYECKOMN 1 bubanorexa HOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS

2 Macca u pa3Mep aTOMOB B MOJIEKYJT 1
Mogenu TBEPAOro, XKUIKOTO U

3 ra3:):[06pa3Hor;ﬂo cocmmilnﬁ 1 bubmorexa LOK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OOBsicHeHHEe CBOUCTB TBEPIOTO,
KUAKOTO W Ta3000pa3HOTO

4 COCTOSIHMI BEIIeCTBa HA OCHOBE 1
IIOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TeOpUH

5 Kpucrannuyeckue u amopdHbie 1 bubanorexa HOK
TEla https://m.edsoo.ru/ff0a5800

6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TennoBoe pacIMpeHNUE U CKATHE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBsA3b TEMIIEpATYphI

8 CO CKOPOCTBIO TETNIOBOTO JIBHYKEHUS 1

YACTHIL



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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9 BuyTtpennstst sneprust. Crioco0bt bubmmoreka [IOK

W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
Bbu6nmuoreka [JOK

10 Bt Teronepeatn https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB Bbu6nmuoreka [JOK
BEILIECTB U MATEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexkeHus"

12 KonuaecTBo TemnoTel. Y nenbHas bubmuorexa [JOK
TENJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OallaHca.

13 TennooOMeH U TEMIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnas pabota

14 "HccenoBaHue IBIIEHUS Bbu6nuoreka [JOK
TEIJI000MEHa MPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropsideit BOAbI"

Pacuer konuvecTBa TEMIOTHI,

15 HE0OXO0IUMOTO JJIsl HArPEeBaHUS
TeNa U BBIAETISEMOTO UM MPH
OXJIKICHUU
JlaboparopHas paboTa

16 "OHpI:t):[enEHHe I})I;[eanoﬁ bubmmorexa [JOK

" https://m.edso0.ru/ff0a6bb0
TEIJI0EMKOCTH BEIIEeCTBa
17 DHeprus TomMBa. Y ieiabHas bubanorexa HOK

TCIJIOTA CTOpaHus

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
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[LnaBnenue u oTBEpIEBaHUE

18 KPUCTAININYECKUX TeII. Y AeabHast bubmorexa LOK
p ghde https://m.edsoo.ru/ff0a71d2
TEINIOTA IUIABJIEHUS
JlaGoparopHasg pabora
19 "On I:t GJII:DHI/Iep €JIbHOU TEIUIOTHI bubnnorexa LIOK
pe yf[ https://m.edsoo.ru/ff0a72fe
IIJIaBJICHUA JIbJA
20 [TapooOpa3oBanre U KOHIEHCAITHS. bubnnorexa [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
napooOpa3oBaHus U KOHJICHCAIIHH.
21 3aBUCUMOCTH TEMIIEPATYPHI bubmnorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EepHOTO
JAaBJICHUSA
Bnaxxnocts Boznyxa. JlabopaTopHas
99 pabora "Onpenenenne bubnnorexka HOK
OTHOCHUTEIBHON BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXa"
93 Pemenue 3amau Ha onpenencHue
BJIQYKHOCTH BO3/yXa
[TpuHIMTIBI PaOOTHI TETIIOBBIX
24 neurareneif. [lapoBas TypOuHa.
JlBurarens BHyTPEHHETO CTOPAHUS
KIIJI TenoBoro ABUrares.
25 TennoBpie ABUraTEeIN U 3alIATa bubmnorexa [IOK
o https://m.edsoo.ru/ff0a7c7c
OKPYXKaroIIei cpebl
26 3aK0H COXpaHEHUs U TIPEBPAIICHUS

OHCPIur B TCIJIOBBIX ITpOIECCaX



https://m.edsoo.ru/ff0a71d2
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[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMme "TeIrIoBEIE SIBICHUS.

Bbu6nuoreka [JOK

2 N3MeHeHue arperaTHbIX COCTOSIHHUI https://m.edsoo.ru/ff0a83f2
BenlecTna"
KontponbHas pabora o Teme
28 "Temnnosslie siBieHus. MI3MeHeHne bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUH BelllecTBa
29 DnekTpuzanus tei. JBa pona
ANEKTPUUYECKUX 3aPSIOB
Ypok-uccienoBanue
30 "DyeKTpu3aIus Tea HHAYKIUEH 1
MIPU COMPUKOCHOBEHUM"
31 BzaumopeiicTBue 3apsoKeHHBIX TEIT. Bbu6nuoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE MOJIE.
32 HanpskeHHOCTB 2JIEKTPUUECKOT0 bubmmoreka [IOK
nosist. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
BIIEKTPUYECKUX MOJIEH
Hocwurenu smekTpudeckux 3apsaoB.
33 OnemenTapHbii 3apsin. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubanorexa HOK
COXPaHEHUS NEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE Bbu6nmuoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
bu6mmoreka [IOK
36 cymecTBoBaHus. MIcTOUHUKHI

QJICKTPHUYICCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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Bbu6nuoreka [JOK

37 E€MCTBUA DJIEKTPUIECKOT0 TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue

38 3JICKTPUIECKOTO TIOJIST HA 1
MPOBOJHUKY U JUAIEKTPUKHU"

39 DNEKTPUYECKHM TOK B METaJLIaX, bubmmoreka [JOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUyecKas 1emnb U eé
COCTaBHBIE YaCTU
Cwita Toka. JlabopaTopHas pabora

41 "U3mepeHne U peryaupoBaHue CHUIbI 0.5 bubmorexa [IOK

" P PEryIHPp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUYECKOe HAMPSHKEHUE.

42 BoasTmerp. JIabopaTtopnast pabota 05 bubmmoreka [JOK
"H3MepeHne 1 peryImpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTusieHe MPOBOJHUKA.
43 VenprHoe COIPOTUBIIEHHE bubmorexa LOK
A P https://m.edsoo.ru/ff0aa738
BEICCTBA
JlaboparopHas paboTa
"3aBUCUMOCTB JIEKTPUUYECKOTO
44 COIIPOTHUBJICHHS TPOBOJHUKA OT €ro 1 bubmorexa LOK
p POBOA https://m.edsoo.ru/ff0aa738
JUTMHBIL, TJIOMIAIH TTOTIEPEYHOTO
ceyeHus u marepuaia”
3aBHCUMOCTh CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpsokeHus. 3akoH Oma ais

ydacTka [enu

https://m.edsoo.ru/ff0aad44a
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JlaboparopHas paboTa
"HccneqoBaHue 3aBUCUMOCTH CUIIBI

Bbu6nuoreka [JOK

46 TOKAa, U €ro yepes pe3ucTop, OT
Ay pes p P https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE U apaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnunoreka [IOK
IIPU MOCIEN0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU bubnunoreka [IOK
MapaJUIEIIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopos"
Pemenue 3aga4 Ha IpUMEHEHUE
50 3akoHa Oma I pa3InyHoro bubmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOTHUKOB
PabGora 1 momHOCTE
51 AJIEKTPUUYECKOTO TOKA. 3aKOH bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0ab124
Hxoyns-Jlenna
JlaboparopHas paboTa
52 "On E GHI;HI/Iepa6OTBI ¥ MOIITHOCTH bubmmorexa [JOK
pedt P " B https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DIEKTPUYECKHE 1IETTH U
53 HNOTPEOUTENH FITEKTPUIECKOM bubmmoreka [IOK

sHepruu B O6bITY. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660
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[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiibl.

Bbu6nuoreka [JOK

54 3apsiKeHHBIE Tela U UX
P N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTus. ITocTOSHHBII
3IEKTPUYECKHI TOK"
KontponbHas pabora o Teme
"DNeKTpUUeCcKue 3apsbl.
Bbu6nmuoreka [JOK
55 3apsoKeHHBIC Tena U UX
N . https://m.edsoo.ru/ff0abea8
B3aumoaercTus. [TocTOSHHBII
AIEKTPUYECKHI TOK"
56 HOCTOSIHHBIG MAarHuThbl, UX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue 1 bubanorexa HOK
IIOJIEH IMMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruautHoe nose. MarautHoe 1oie
bu6mmoreka [IOK
58 3eMJIM U €ro 3HaudeHue I KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OnbIT OpcTeaa. MarauTHoe nose
59 DJIEKTPUUECKOT0 TOKa MarHuTHoe bubmorexa LOK
p https://m.edsoo.ru/ff0acld2
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHue 2I1eKTPOMarHuToB B
60 texauke. Jlaboparopnas pabota 05 bubmmoreka [JOK
"U3y4yeHue nerlcTBUSI MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
IOJIs1 HAa MPOBOJHUK C TOKOM"
3H€KTpO[[BI/IFaT€.HB IIOCTOAHHOI'O
Toka. Mcronp3oBaHue
o bubmuorexa [JOK
61 3JIEKTPOABUTrATENEH B TEXHUYESCKUX

YCTpPOMCTBAaX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/ff0ac86¢c
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"KoHcTpyupoBaHue 1 U3yUeHHE
paboThI AyeKTpoaBUTATES "

Onbrtel @apazes. 3akoH
62 AIEKTPOMArHUTHON MHTYKITUH. 1
IIpaBuio Jlenna

OnektporeHeparop. CrocoObl
MOJTYYCHHUS DIIEKTPUIECKON
63 SHEPruu. DNEKTPOCTAHIINU HA 1
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

[ToaroToBKa K KOHTPOJILHOM paboTe
64 1o TemMe "DIIeKTPUUECKHE U 1
MarHuTHbBIC sIBJICHUS"

KoHnTtponbHas pabota mo Teme

65 "DEeKTPUUECKAE U MAarHUTHBIE 1 buGnnorexa LIOK
P " https://m.edsoo.ru/ff0ach14
SIBJICHUS
PesepBurlii ypok. Pabora ¢
66 TeKcIT)aMI/I HZ, I;eMe "TensoBble 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0acc5e
SIBJICHUS

PesepHblit ypok. Pabota c

. bubmmoreka [JOK
67 TekcTaMu 110 TeMe "I1oCTOSHHBIH 1 1

https://m.edsoo.ru/ff0acdc6

AJIEKTPUUYECKUNA TOK"

Peseprubriit ypok. Pa6oTa ¢
68 TEeKCTaMu 110 TeMe "MarauTHele 1
ABJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 2 145
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9 KUIIACC

KosunyecTBo 4acoB DJIeKTPOHHBbIE
o
‘:;n Tewa ypoxa Bcero Kontpoakusie — Ipaxriiecikue il:;:eﬂlflﬂ :)Ig[()bal;zi:fenbnme
padoThI padoThI pecypen

1 Mexannueckoe OABUKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [IOK
MEXAHUYECKOT'0 IBHKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIIMHENHOE 1 bu6nuorexa LIOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE TpsSIMOJIMHEITHOE

4 nBwkeHue. CpeqHsst © MTHOBEHHas 1
CKOPOCTb
[IpssMonnHEITHOE pAaBHOYCKOPEHHOE bubmmoreka [JOK

5 1
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JABMKCHUS. 1
I'padux ckopoctu
JlaGopaTtopHnas pabota

7 "OnpeneneHne yCKOpeHus Tela Ipu 1 1 bu6nuorexa [IOK
PaBHOYCKOPEHHOM JIBUKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miockocTh"

8 CBoOoguoe mmagenne teia. OIbIT 1
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO 1 bubmmoreka [JOK

okpyxHocTu. [lepuoa n yactora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTH
10 leHTpOCTpEMUTENBHOE YCKOPEHUE
1 I1epBeriit 3akoH HeroToHa. BekTop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HeroToHa. bu6nuoreka [IOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE Bbubmunoreka LIOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6c
15 Cwita ynpyroctu. 3akoH ['yka ngg;&f;igﬁﬁf 0aeca2
16 Pemenne 3agau mo teme «Cuia
YIPYTOCTH
JlaGoparopHas T
17 ((OHpI;Ze(J)IIZ:H?/IeI:f:TI(aOCTI/I bubmmorexa TOK
https://m.edsoo.ru/ff0aee28
NPYKUHBD
bu6mmoreka [IOK
18 CHa TpeHHs https://m.edso;I ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnuoteka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopnas pabora
20 "OnpgneHZHHe ioa@@nunema bubmmorexa [JOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKEHUS
Pemenue 3agad mo teme "3aKkoHbI BuGmmorexa LIOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ffOafb8e
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Cua TsSHKeCTH U 3aKOH BCCMHPHOT'O

22 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO bubmmorexa LIOK
’ P A https://m.edsoo.ru/ff0af044
najicHus
Ypok-koHdpepenuus "/[Bmxenue ten
23 BOKpPYT T'PaBUTALIMOHHOIO LIEHTpa
(Conueunas cucrema). ['anaktuxu"
Pemenue 3agay mo reme "Cuia
24 TSXKECTU U 3aKOH BCEMUPHOTO Bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBasg kocMHU€ecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJbHOW TOYKHU.
AGComI0THO TBEPAOE TEIO. bubmmoreka [JOK
26 n
PaBHOBecue TBEpI0TO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BPAILICHUS
27 MowmeHT cuisl. LleHTp TsRECTH
28 Pemienne 3agad mo reme "MomeHT bubnuoteka [JOK
cunebl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU padboTe
29 no TeMe "MexaHnueckoe JBHKEHNE bubmmorexa LIOK
N | A ’ https://m.edsoo.ru/ff0b0408
B3aumonelictsue e
KonTtponsHas pabora o teme
30 "MexaHNYECKOE IBUKEHHUE bubnnorexa [IOK
y | ' https://m.edsoo.ru/ffOb06ec
B3aumonelictsue e
HNmnynsc Tena. UMImyasc CUibL.
31 3aK0OH COXpaHEHUsl UMITYJIbCa. bu6nuoreka [IOK

VYipyroe u Heynpyroe
B3aUMOJICUCTBUE

https://m.edsoo.ru/ffOb07fa
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Permrennie 3aga4u mo reme "3akoH

Bbubmunoreka LIOK

32 COXpaHEeHUs umIysibca'" https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHdpepenuus "PeakTuBHOE
JBUKEHUE B IPUPOJE U TEXHUKE"
but6mmoreka [IOK
34 Mexannueckasi paboTa U MOIIIHOCTh https://m.edsoo.ru/Ffob0ag4
35 PabGota cunbl TSHKECTH, CHITBI bubnuoteka [JOK
YIIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
36 «Onpenenenue pabOThI CUITBI TPEHUS
IpY PaBHOMEPHOM JIBUKECHUH TeJa
M0 TOPU3OHTAIIBHOM MMOBEPXHOCTU»
37 CBs13b 3HEPTUH U PaOOTHI.
[ToTeHmanpHas HEPTUst
Kunernueckas sueprus. Teopema o bu6nuoreka [IOK
38 .
KUHETUYECKON SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs YIHEPTHUH B
MEXaHUKe
40 JlaGopatopHnas pabora «3yuenue Bu6muotexa [JOK
3aKOHA COXPaHEHUS SHEPT UM https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE IBHIKCHHE U €TI0 bubnuotexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeOaHusl.
42 BriayX)aeHHBIE KOJTEOaHUSI. bubmmorexa LOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U Py KUHHBII

MasATHHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCTKOCTH
MPYXUHBI U MaccChl rpy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamienue snepruu npu
MEXAHUYECKUX KOIeOaHUSIX

46

JlaGopaTtopHnas pabota
«OrpenierieHne 4acToThl M ePHO/Ia
KOJICOAHUH MPY>KUHHOTO MasTHUKA

but6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHMI
rpy3a, MOJIBENIEHHOTO K HUTH, OT
Macchl rpy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ffOb197a

48

Mexanunueckue BoaHbl. CBOMCTBA
MexXaHU4YeCKUX BOJIH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepenuus "MexaHHUECKUE
BOJIHBI B TBEPJIOM TEJIE.
CelicMnyeckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
9acTOTHI"

52

['poMKOCTb 3ByKa U BHICOTA TOHA.
AKyCTUYECKU PE30HAHC

53

Ypok-koH(pepeHus "YnbpTpa3Byk u
UH(Pa3BYK B IPUPOIEC U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca
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[ToaroroBka K KOHTPOJILHOU padboTe

bubmunoreka LIOK

>4 1O TeMe "3AKOHbI COXPAHCHI. https://m.edsoo.ru/ff0b25f0
Mexannyeckue KojieOaHus U BOJTHBI"

KonTtponsHas pabora o Teme

55 "3aKOHBI COXpAaHEHUS.
MexaHn4ecKkue KojieOaHus U BOJTHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnuoteka [JOK
DNEKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBoOICTBA 2JIEKTPOMAarHUTHBIX BOJTH
VYpoxk-koudepenuus "Llkana

58 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30Banue 2J€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOM CBsA3U"

VYpok-uccnenoranue "N3yuenue

59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C ngjﬁ;f;;gﬁ; 0b2c6e
IOMOLIBI0 MOOMIILHOTO Tenedona" o '

Pemenue 3amau Ha onpenencHue

60 4aCTOTHI U JUIMHBI
AIEKTPOMArHUTHOU BOJTHBI
DeKTpoMarHuTHas IpUpoia CBETA.

61 Cxopoctb cBeTa. BomHOBBIC bubmorexa [JOK
cBoliCTRA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe

62 pacrpocTpaHeHHE CBeTa. 3aTMEHUS bubmorexa [JOK
Cormna 1 JTyHe! https://m.edsoo.ru/ff0b3658
3aKoH OTpaK€HUs CBeTa. 3epKaa.

63 Pemenue 3a1au Ha MpUMEHEHME bubmmorexa [IOK

3daKOHa OTpPaAXCHUSA CBCTA

https://m.edsoo.ru/ffOb38c4



https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomiienne cBeta. 3akoH

Bbubmunoreka LIOK

o4 MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[lonHOE BHYTpEeHHEE OTpaxeHue
65 cBeta. Mcrionb3oBaHHUE OJTHOTO bubnuoteka [JOK
BHYTPEHHETO OTPAKECHHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
66 IPEJIOMIJICHHUS] CBETOBOTO JIy4a OT
yrIJla ajeHusl Ha TpaHulie "BO3IyX-
crexsio""
VYpoxk-koH(pepeHus
"Ucnonap30BaHue MOTHOTO
67 BHYTPEHHET0 OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAsI
CBsI3b"
but6mmoreka [IOK
68 JIua3el. OnTUdeckas CHiia JIMH3bI https://m.edsoo.ru/ffOb3f2c
. bubmuoreka [IOK
69 [Moctpoenne n3obpaxkeHui B TMH3aX https://m.edsoo.ru/ffob4dda
JlaboparopHas paboTa
70 "Onpenenerue GOKyCHOTO Bu6muotexa [JOK
pacCTOSIHUA U ONITHYECKOM CHJIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3bI"
71 Ypok-koH(pepenmus "OnTudeckue bu6nuoreka [IOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e
79 I'na3 xak onTudeckas cucrema. bubnuoreka [JOK

3peHue

https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0b3c5c
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Ypok-koHpepenmus "edexTs

73 3penusi. Kak coxpanuts 3peHue"
Paznoxxenne 6emoro cBeTa B CIEKTP.
74 OnbiTel HetoToHA. CriokeHne bubnuoteka [JOK
CIIEKTPAJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ff0cOf4c
CBeTa
JlaGopaTtopHnas pabota "OMBITHI 11O
Pa3JI0KEeHUI0 OEJIOr0 CBETA B CIEKTP
75 Y BOCIIPUATUIO LIBETA IIPEIMETOB IIPU bubmmorera LHOK
https://m.edsoo.ru/ff0c0e2a
ux HaGJIIOI[GHI/II/I 4Ucpe3 IBCTOBLIC
bunbTphr"
VYpok-npaktukym "BoigHOBBIE
76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxus”
77 OmneiTel Pe3epdopna u mranerapHas bu6nuoreka [IOK
MOJEIb aToOMa https://m.edsoo.ru/ff0c12a8
78 IToctynarte! bopa. Moaens atoma
bopa
Hcnyckanue v noriomeHue cBera
79 atomoM. KBauTebl. JIuneluaTeie Bubnmorexa [IOK
https://m.edsoo.ru/ff0c144c
CIEKTPHI
80 VYpoxk-npaktukym "HabmroneHue bu6nuoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamgmoaxkTuBHOCTE U €€ BUIBI bubmmorexa LOK
https://m.edso00.ru/ff0c1672
82 Crpoenue aTOMHOrO sapa. bubmmoreka [JOK

Hyxknonnast Moaenb

https://m.edsoo.ru/ffOc18ac
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https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

83 PaguoakTuBHBIE IPEBpALICHMUSL. Bu6muotexa [JOK
N3otomnbl https://m.edsoo.ru/ffOclal4

84 Pemenue 3aga4 o reme: bubnuoteka [JOK
"PagnoaxkTUBHBIE IPEBpaIICHNS" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koH(pepeH U

86 "lfalll/loal("ilBI:{H: W3ITy4eHUs B bubnnorexa [IOK

| https://m.edso0.ru/ff0c2126
pUpoJie, MEIULIMHE, TEXHUKE
S nepuble peakuuu. 3aKOHBI
87 cox;)aHeHEﬁ 3apsI0BOTO U Bubmmorexa [IOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHUCE

88 DHeprus CBSI3U AaTOMHBIX SAJIEP. bubnuoteka [JOK
CB43b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SAnepHoie
peakuun"

90 Peakuuu cuHTe3a u neneHus saep. bu6nuoreka [IOK
Ucrounuku sueprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpoxk-koHpepenuus "AnepHas

o1 sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3ITyYeHUH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJILHOM paboTe

92 1o TeMe "DIIEKTPOMArHuTHOE MOJIE. bu6nuoreka [IOK
DIIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"

93 KoHnTtponbHast pabota mo Teme

"DNEeKTpOMarHUuTHOE MOJIE.
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DNIEKTPOMAarHUTHBIE BOJIHBI.
KBauToBrie sBienus"

[ToBTOpenue, oboOICHNE.

but6mmoreka [IOK

94 J1ab o
| N OpaTOijHe ba OTT HOKYPEY https://m.edsoo.ru/ff0c245a
B3anMonelicTBue Tel
[ToBTOpenue, 0600IeHNE. Permenune
95 AaCYETHBIX M KAYECTBEHHBIX 33124 bubmmorexa TOK
P " f[ https://m.edso00.ru/ff0c2572
1o TeMe "'TeroBbIe MpoUEeCcChl
[ToBTOpenue, o600IeHNE. Permenune
96 pacyYeTHBIX U KAYECTBEHHBIX 33]1a4 bubmmoreka [JOK
o Teme "KIIJ] TenmoBbix https://m.edsoo.ru/ff0c2a22
nsurareiaen"
[ToBTOpenue, 0600IeHNE. Permenune
97 AaCYETHBIX M KAYECTBEHHBIX 33124 bubmorexa HOK
p a https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] anexktpoycTtaHoBOK"
[ToBTOpenue, oboOIICHNE.
98 JlaboparopHbie pabOTHI IO KypC bubnnorexa [IOK
" paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC IBICHUS
[ToBTopenue, 06o0menue. Padora ¢
99 TEKCTAMU 110 TeME "3aKOHBI bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHI/ISI B MCXAaHHKEC
[ToBTOpenue, 0600meHue. PaGora ¢
100 Tekctamu 1o teme "Konebanus u bubmmorexa T[OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenwue, 0600meHue. Pabora ¢
" Bu6muotexa [JOK
101 TekcTamMu 1o TeMe "CBeTOBbIE

sBjeHus"

https://m.edsoo.ru/ff0c3044



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

[ToBropenue, 06o0menue. Padora ¢

102 TekcTamu 110 Teme "KBauroBas u 1
snepHas puzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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