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HHOACHUTEJBHASA 3AIIMCKA

[IporpaMma 1o (u3MKe Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
COCTaBJICHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM ¢eaepanbHoi pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copepxanve mnporpamMmbl 10 (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYarOIIMXCS M OpPraHU3alUi0 H3y4eHUs
¢u3MKN Ha JAEATETHPHOCTHOM OCHOBe. B mporpamme mo Qu3uke y4MTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpenmera B peanum3anuu TpebdoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHUsI, a TAKXKE
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHusl.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO KjlaccaM), mpejaraeT NpUuMEPHYIO MOCIeA0BaTEIbHOCTh
U3yYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJICpPKAHUSI U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarommuxcs.

[Iporpamma 1o Qu3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKON
MOMOIIIH YYUTEIO B CO3/IaHNU paboUeii mporpaMmbl IO Y4eOHOMY TPEIMETY.

du3uKa ABISIETCS CUCTEMOOOPA3YIOIIUM JJI1 €CTECTBEHHOHAYUYHBIX y4E€OHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH U (hru3udeckoit reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4YHYI0 KapTUHY MHpa, MPeloCTaBiIsIeT Haubojiee sSICHbIC
00pa3ipl MPUMEHEHHs] HAYYHOTO METOJia TO3HAHMs, TO €CTh Croco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpenIonaraeT OBJaJeHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTB:

e HAY4YHO OOBSCHSATH SIBICHUS;

e OIICHWBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JaHHbIE H  HCIOJB30BaTh  HAYYHBIE
JI0Ka3aTeNNbCTBA JUIsl TOY4SHHS BHIBOJIOB.

Henu wu3yueHuss (uU3MKU Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
ornpenenensl B Konuenmuu mnpenogaBaHus yueOHoro mnpenmera «Dusuka» B
oOpa3oBaTenbHBIX oOpranm3anusx Poccuiickoit ®enepamnuu, peamu3yOIux



OCHOBHBIE  00111€00pa30BaTE/IbHBIE IPOrPAaMMBbl, YTBEPKIAEHHOW pEIICHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (MpoToKosa OT 3
nekaopst 2019 r. Ne [TK4BH).

Heau usyyenust Gpusuku:

npuoOpeTeHne HMHTEepeca U CTPeMJICHHS OOydYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PA3BUTHE HUX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUN 0 HAYYHOM METOJIe TIO3HAHUS U (POpMHUpOBaHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3y4yeHHUs] OCHOB
CTPOCHHMSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHY;
dbopMUpOBaHHE TPEICTABICHUNA O POIU (UUKH ISl Pa3BUTUSA IPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHUH.

JlocTKeHHE 3TUX IIeNield MporpaMMbl 1O (U3WKEe Ha YpPOBHE OCHOBHOTO
o01ero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a/1aY:

npuoOpeTeHrue 3HaHUM O  JUCKPETHOM CTPOCHHUU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpPETEHUE YMEHUN OMKCHIBATh U OOBSCHATH (DU3UUECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS TMPOCTEHUIIUX pPacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX "
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOIIOAATh MPUPOJIHBIC SBJICHUS U BBITIOIHSATH OTBITHI,
nabopaTopHble  paOOThI M DKCHEPUMEHTANbHBIC HCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3HMUECKOTO COAEpPKaHUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHHUBaHUE UH(OPMAITNH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wu3yudenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B 8
Kkiacce — 68 vacoB (2 waca B Hemeno), B 9 kitacce — 102 vaca (3 yaca B Hesedio).



[Ipeasaraempiii B mporpaMMe no (Gu3MKe MepedyeHb JabopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, yYUTEIb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOy4Jaronnxcsi, Cucka HKCIEPUMEHTAIbHBIX 3a/IaHHM, MpeiaraéMblx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYYEHMUAA
7 KIIACC

Pa3znen 1. ®u3nka u €€ posib B IO3HAHNM OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeaUMUMHbL. M3mepeHue ¢uznueckux BenuYuH. DPuznyueckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢wusuka u gpyrue eCTECTBEHHbIE HAyKH H3y4aloT TPUPOY.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHUA: HAOJIOJCHHE, MMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, IKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmogaemoro sipiaeHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpauuu.

1. MexaHnyeckne, TEIUIOBbIE, OSJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. ®duznueckue mpuOOPHI U MPoIeaypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnwie padbomot u onvimol.

1. OmnpenenieHHE 1EHbI ACJICHUS IIKaIbl U3MEPUTEIHLHOTO TPUOOpa.

2. H3mepeHue paccTosiHUM.

3. Usmepenue o0bEMa )KUJIKOCTH U TBEPIOTO TeNa.

4. OnpepaeneHue pasMepoB MAJIBIX TEN.

5. M3mepenue Ttemmeparypbl IPU MOMOIIM >KUAKOCTHOIO TEPMOMETpA H
JaTYuKa TeMIepaTyphl.

6. IlpoBeneHue ucciienoBaHus MO MPOBEPKE THMOTE3bI: JATBHOCTH MOJIETA
IIaprKa, MyImEeHHOT0 TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJBIIEe BHICOTA
ycKa.

Paznen 2. [lepBoHaya/ibHbIE CBEJIEHUN O CTPOEHUH BelIeCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,

JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIB>keHre dacTul BemiecTBa. CBs3b CKOPOCTHM JABWIKEHHSI YaCTHI[ C
TemnepaTypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumoneiicTBue yactuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTamIM4yeckux) Tesl. B3auMocCBs3b MEXIy CBOMCTBAMHM BEHIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSAX M WX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabmroneHnue OpOyHOBCKOTO JBUXKEHUSI.



2. HaGmonenue nuddysuu.
3. HaGmiogenune ~ sBieHuM,  OOBACHAIOIIUXCS  MPUTSHKECHUEM WM
OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. OueHka JuaMeTrpa aromMa METOAOM PpsAIoB (C  HCHOJIb30BaHUEM

¢dororpadumii).

2. OnbIThI IO HAOIIOJIEHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

3. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSKEHHUS.

Pasznen 3. /IBu:keHHe U B3auMO/ieliCTBHE TeJl.

Mexannueckoe JBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHU JBUKCHUS.

SBneHne uHepUMH. 3aKOH HMHEpUHMHU. B3auMmopaeicTBHE TeNl Kak IpUYHHA
U3MEHEHUSI CKOPOCTH JBWXEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUILIC
00BéMa BellecTBa.

Cuita Kak xapakTepucTHKa B3auMozencTBHs Ten. Cuila ynpyroctd M 3aKoH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CUJIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CroxeHue
CWJI, HAPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jlemoncmpauuu.

HaOnronenne MexaHM4ecKoro JBUKECHUS Tea.
N3MepeHne ckopocTy NpSIMOJIMHERHOTO JBUKEHUS.
HaOnronenue siBjeHUsI HHEPIUU.

1
2
3
4. HabmroneHne n3MEHEeHHsI CKOPOCTH MTPH B3aUMOJICHCTBUU TEII.
5. CpaBHEHHE MaccC M0 B3aMMOJICHCTBHIO TEJ.
6. CnoxxeHue cujl, HapaBJIEHHBIX 10 OJHOU ITPSMOM.
Jlabopamopnsie pabomot u onvimel.
1. OmpexenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHS (IIApUKa B KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).
2. OnpeneneHue cpeqHe CKOPOCTH CKOJIbKEHHUs OpycKa WM IIapuKa 110
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TeNA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb pacTskeHus (Iedopmanun)
IPYXUHBI OT TPUJIOKEHHOU CHUJIBL.
5. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT
BECA TeJa U XapakTepa CONPUKACAIOUINXCS [TOBEPXHOCTEN.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, }KUAKOCTEN 1 ra3os.



Hanenue. CriocoObl yMEHBIIEHUS U YBEIUYECHU JlaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJiEHUS ra3a oT o0BEMa, TemrepaTyphl. llepemaua maBimeHus
TBEPBIMU TEJNAMH, KUIAKOCTSIMU U TazamMu. 3akoH [lackansa. IIneBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTU OT TIyOMHBL. [ MapocTtaThyeckuii
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuyuHbl CyliecTBOBaHUS
BO3ymHONW o0osnouku 3emin. OmnbiT Toppuuermu. M3mepenue aTrmocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EPHOIO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlericTBUE KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BpITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a oT TeMIIEpaTyphbl.

[lepenaua naBiaeHUs KUJKOCTHIO U Ta30M.

Coobmaromuecst CoCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBinenue nercTBus aTMOCHEPHOTO JTABICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YaCTH Tela

Y TJTIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIICH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHE IJIaBaHUA TEJ: TUIaBAaHUE UJIU MOTPY>KEHUE TeJl B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopnsie pabomot u onvimel.

1. HccrnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOM B
KHUJKOCTh YaCTH TeJIa.

2. OnpeneneHue  BBITAIKUBAIOIICH CUJIbI, JCWUCTBYIOIIEH Ha  TeEo,
IIOIPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CUJIbI, IEMCTBYIOILEH HA TEJIO
B KHUJIKOCTH, OT MacChl TeNa.

4. OmbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJKUBAIOIICH  CHIIBI,
NEeUCTBYIONIEH Ha TEO B KHUIKOCTU, OT 00BbEMA MOTPYKEHHOMN B KUIKOCTh
YacTH T€Ja U OT MNIOTHOCTU KUJKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIIPELICJIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTB. JHEPrus.

Mexanuueckast padota. MOIIHOCTb.

o vk w N e

~

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs ILJIOCKOCTh. [IpaBuio
paBHOBecus pbruara. [[pumenenue npaBuiia paBHOBECHS pbldara K 0J10Ky. «3010Toe



npaBuio» mexanuku. KIIJI mpocteix MexanusmoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHHUKE.

Mexannueckas odHeprusa. KuHernueckas W TNOTEHIMANbHAs SHEPIUS.
[IpeBpaiilieHre OHOTO BUIA MEXAHUUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHUs
SHEPIUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomot u onvimel.

1. Omnpenenenne pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUU TEJA 110

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yclIOBHI paBHOBECHUS pblUuara.

3. M3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUHU.

8 KJIACC

Pa3nes 6. TenioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUH CTPOEHUS
BemecTBa. Macca M pa3mepsl aTOMOB M MOJIEKYJ. OIBITHI, MOATBEPKAAOIINE
OCHOBHBIE I10JIOXKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopnenn TBEPHOro, MXUAKOTO W Tra3000pa3HOrO0 COCTOSHUI BEIECTBA.
Kpucrannnueckue u amopdusie tena. OObsiCHEHUE CBOMCTB Ta30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJSIPHO-KMHETHYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEH SHepruu:
TeIuIonepeava U copepiieHre padoTel. Busl Terionepenayu: TEIIONPOBOAHOCTb,
KOHBEKIIUS, U3IIyYEHUE.

KonuyecTBo TemyioTel. YaenabHas TEMJIOEMKOCTh BEIIECTBA. Te€MI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oananca. IlnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcarus. Mcnapenwe. Kunenue. YnenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMoc(epHOro
JABJICHUSI.

BnaxHocTts Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHas TEII0Ta CrOPaHMsL.

[Tpunuuner pabotel TeruoBbix aAurareneid KIIJ[ termmoBoro aBuraresns.
TernnoBble IBUTATENN U 3aIUTa OKPYXKAOIIEH CPEbI.

3aKOH COXpaHEHHMS U MPEBPALLCHHS SHEPTUH B TEIIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JBUXKEHUSI.
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10.
11.
12.
13.

Habmronenue nuddysun.

HaGnronenue siBieHuit cMauMBaHus U KaWUTSIPHBIX SIBJICHUM.
Haboienue TenioBoro pacimpeHust Te.

W3meHeHue naBiieHUs Tra3a Mpu U3MEHEHHH OO0BbEMa M HarpeBaHUW WIIN
OXJIQXKICHHH.

[IpaBuiia u3MepeHus TEMIIEPaTyphI.

Buae! Tenonepenayn.

OxnakieHue MPU COBEPILICHUU PaOOTHI.

HarpeBanue npu coBepilieHuU paOOThl BHEITHUMU CHUIIAMHU.
CpaBHeHHE TEMIOEMKOCTEN Pa3IUYHbIX BEILIECTB.
Habmoenue kumneHusl.

Hab6nronenue nocTostHCTBA TEMIEPATYpPhl MPU TUIABJICHUU.
Mojenu TeIIOBbIX JBUTATEIICH.

Jlabopamopnwie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO 0OHAPYKEHUIO IEUCTBHS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OMnbITHI IO BEIPAIIMBAHUIO KPUCTAILIOB TOBAPEHHOM COJIM UJTU caxapa.
OnbITel O HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBieHUs BO3ayxa B 0aJUIOHE HIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCThH JABJICHHUS BO3JyXa OT €ro
00BbEMa 1 HArPEBAHUS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3sl JMHEHHOM 3aBUCUMOCTH IJIMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTypHI.

HaGmonenve w3MeHEHHMs BHYTPEHHEM OHEPruuM Tella B pe3yJsibTare
TerIonepeaur U paboThl BHEITHUX CHUJL.

UccnenoBanue siBaeHUs TEMJI000MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJBI.

OnpeneneHre  KOJAMYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOAOW  MpH
TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHusl.

OrnpeneneHne OTHOCUTENIBHOM BIIa)KHOCTH BO3TyXa.

Onpenenenue yaenbHON TEIUIOTHI TJIaBJICHUS JIbA.

Pa3zjnes 7. DiiekTpruecKkue 1 MAarHUTHbIE SIBJICHUSI.

OnekTpuzaums Tenl. J[Ba poaa dJIeKTpUUYECKHX 3apsaiaoB. Bzaummopeincraue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSIHUSI MEXKY T€JIaMM).

OnekTpuueckoe mnoje. Hanpsk€HHOCTH 3nekTpudeckoro mnossa. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX 0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA DJIEKTPUUECKUNA 3aps.
Crpoenue aroma. IIpOBOJHMKM W JOUAJEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOrO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuueckas  uenb. Cuima  Toka.  DJNEKTPUYECKOE  HAIPSKEHUE.

ComnpoTuBiieHHE MPOBOAHUKA. Y IEIBHOE CONMPOTUBIICHUE BEUIECTBA. 3aKoH OMma
IS ydacTka uend. [locmenoBarenbHOe U MapaJuIeIbHOE COSTUHEHNE TPOBOJHUKOB.

Pabora ® MOMmMHOCTh dJEKTpUYECKOro ToKa. 3akoH Jhxoyns—JleHma.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIEeCcKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHUTHI. B3anMoaeHCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noje. MaruutHoe moJsie 3eMJIM M €ro 3HA4YeHHWe Ui KU3HM Ha 3emuie. OnbIT
Opcreaa. MarauTHOE MoJIe AIEKTPUIECKOrO ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TeXHUKE. J[€/ICTBHE MAarHUTHOTO OISl HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATEIIb
MOCTOSIHHOTO ~ TOKa. VICIIOJIb30BaHHWE  3JIEKTPOJBUTATENIE B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue 351€eKTPOMArHUTHOM MHAYKUWU. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpauuu.

DIIeKTpU3aLUS TEL.
JIBa pona sNEKTPUYECKUX 3aPsAI0B U B3AUMOJCHCTBUE 3aPS)KEHHBIX TElL.
Y CTPOMCTBO U IEVCTBUE INEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHTYKLIUS.
3aKOH COXpaHEHHUS SIEKTPUUECKUX 3aPAI0B.
[TpoBOIHUKY U TUIICKTPUKHU.
MoaennpoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUUYECKOTO TTOJIS.
HMcTouyHMKM NOCTOSITHHOTO TOKA.
JIeCTBHS 3IIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30BbIl1 pa3psn.
. I3MepeHnue cuiibl TOKa aMIIepMETPOM.
. I3MepeHune 31eKTpUIecKoro HanpsiKEHUs BOJIbTMETPOM.
. Peocrar n marazuH conpoOTHUBIICHUM.
. BzanmoiercTBre MOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3ACICHHUs MTOJTIOCOB MArHUTA.
. MonenupoBaHrue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OnsIT Opcrena.

MarauTHOE 1oJI€ TOKA. DJIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS 3IEKTPOMArHUTHOM MHTYKIIVH.

OnbiThl Dapajes.

3aBUCUMOCTh HANpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCIOBUM €ro
BO3HHUKHOBCHMS.

DJIIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie padbomot u onvimol.

1.

A S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITbl 1O HAOJIOJEHUIO DJEKTPU3ALMU TeN WHAYKIUEH U TpHU
CONPUKOCHOBEHUH.

UccnenoBanue JEWCTBHUS DJIEKTPUYECKOTO TIOJII HAa MPOBOJHUKU U
JTUDJICKTPUKHU.

COopka 1 mpoBepKa padbOThI ANEKTPUIECKOMN MU MTOCTOSTHHOTO TOKA.
N3MepeHue u peryaupoBaHue CHIIbI TOKA.

N3MepeHne u peryampoBaHre HAMPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYLIETO YEPE3 PE3UCTOpP, OT
CONIPOTUBJICHUS PE3UCTOPA U HAMPSKEHUST HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIITUE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU IONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mnpaBuiIa CIOXKEHUS HAMNPSHKEHUW TPU  IMOCIEA0BATEIbHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia mJis CWIbl TOKa MPU MNapaUICTbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOThI AIEKTPUUECKOTO TOKA, MAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIACISAEMOW Ha
pe3ucrope.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JaMIO4Ky, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

HccnenoBanre MarHUTHOTO B3aUMO/ICMCTBUSI MIOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO TOJISI IOCTOSIHHBIX MAarHUTOB MPU UX 00BEUHEHUH
U pa3/ielIeHUN.

HccnenoBanue neicTBUs 2JIEKTPUYECKOTO TOKA HA MArHUTHYHO CTPENKY.
OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHMOCTh CHUJIbI  B3aMMOJICUCTBUS
KaTYIIIKU C TOKOM U MarHUTA OT CUJIbI TOKA U HAPABJIEHUS TOKA B KATYIIKE.
N3ydenue nelcTBUS MarHUTHOTO MOJISl HA IPOBOJIHUK C TOKOM.



19. KoHcTpyHpoBaHue U u3yuyeHue paboThl 31EKTPOABUTATENS.

20. 3mepenue KIIJ] asekTpoagBUraTeibHOM yCTaHOBKH.

21. OOBITBL TO MCCIEAOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIICNOBAHUE W3MEHEHUW 3HAYEHHS W HANpPaBJICHUS WHIYKIHOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIeHHUs.

Mexanuueckoe aBwkeHHEe. MarepuanpbHasg Touyka. (Cucrema OTCUéra.
OTHOCUTENBHOCTh MEXaHMYECKOIO JBWKEHUS. PaBHOMEpHOE NPSMOJIUHEWHOE
nBrkeHue. HepaBHoMmepHOe npsiMonnHENHOE ABHKeHUE. CpelHsIsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe TMpsiMONIMHENHOE JBHkeHHe. (CBOOOmHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXEHHE MO OKpPY>KHOCTU. [lepmon u yacrora oOpaiieHusl.
JInnerHas 1 yrioBast CKOpocTH. LleHTpocTpeMHUTENTBHOE YCKOPEHHUE.

Ilepssiii 3ak0oH HproToHa. Bropoi 3akon Herotona. Tpernii 3axkon HeroTona.
[IpuHIMII CYTIEPIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJIbXKECHUS, CUla
TPEHUS [IOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. YCKOPEHHE CBOOOJIHOTO
najgeHus. JIBmwxenne maneT BOKpyr CosHma. IlepBas kocMuueckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3meHnenne umnyibca. UMnynbe cuiibl. 3aKOH COXpPaHEHHS
MMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa cui TSXKECTH, YNPYTroOCTH,
TpeHus. CBs3b dHepruu U padoThl. [loTeHManbHast YHEPTUsI TeJa, MOIHITOTO HaJl
ITOBEPXHOCTHIO 3eMiM. [loTeHIManbHas S3HEPTUS CKATOU NPYKUHbI. KuHetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUMU.

Jlemoncmpayuu.

1. HaGmroneHue MexaHUueCcKoro ABMXKEHUSI TeJla OTHOCUTENIBHO Pa3HBIX T

OTCYETA.
2. CpaBHeHHME MyTE€Hd M TPACKTOPUN JBHXKEHHUS OJHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
N3mepenne CKopoCTH U YCKOPEHUS MPSIMOJTMHENHOTO JIBHXKEHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUSI.
Hab6nronenue nBrkeHust Tela Mo OKPYKHOCTH.



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

HaGnronenne MexaHnyecKux sIBICHUH, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexkay» rpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUN OTHOCHUTEIIBHO
KaOuHeTa HU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MacChl Tela U JACHCTBYIONICH Ha HETro
CHJIBI.

HabGnronenue paBeHcTBa CUJl PY B3aUMOJICHCTBUU TEJL.

N3MeHeHnue Beca Tena nNpu yCKOPEHHOM JBUKEHUU.

Ilepemaya umynbca Npyu B3aNMOJIECUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUU TIPU B3aUMOJICUCTBUU TE.

CoxpaHeHne UMITYJIbCa ITPU HEYNPYTOM B3aUMOJICHCTBHH.

CoxpaHeHne uMITyJibca Mpu a0COIIOTHO YIIPYTOM B3aUMO/ICHCTBUU.
Hab6nronenue peakTUBHOTO JIBUKECHHUSL.

CoxpaHeHre MEXaHUYECKOM SHEPTUH ITPU CBOOOTHOM MaICHUH.
CoxpaHeHHe MEXaHUYECKOM IHEPTUU IIPH JABUKEHUH Teja M0J IEUCTBUEM
MIPY>KUHBL.

Jlabopamopnuie padbomot u onvimol.

1.

10.

11.

KoncTpynpoBanue TpakTta i pa3roHa M JaIbHEWIIETO PaBHOMEPHOTO
JBIKEHUS IIAPUKA WIH TEIIEHKKH.

OmnpeneneHue cpeAHEed CKOPOCTH CKOJIBXEHHUS OpycKa WM JBUKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHrne yCKOpPEHHMsl Tela MNpPU PABHOYCKOPEHHOM JIBHJKEHUU I10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JBHWXKEHUU Oe€3
HayaJbHOW CKOPOCTH MYTHU OTHOCSTCS KakK psAJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOTO JJaBJICHUSI.

Onpenenenre K03 HULIMEHTA TPEHUS CKOJIBKEHHUSL.

Onpenenenne )KECTKOCTH MIPYKUHBI.

Omnpenenenre paboThl CUIIBI TPEHUSI ITPU PABHOMEPHOM JIBUKEHUH Teja MO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenrie  pabOThl CWJIBI  YIOPYrOCTM TpU  THOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJBHXKHOIO U MOABUKHOTO OJIOKOB.

N3yuyeHune 3aK0Ha COXpaHEHUS SHEPTHU.

Pa3nen 9. Mexannyeckue Koj1e0aHUsA U BOJHBI.



Koneb6arenbHoe neuxkenre. OCHOBHbBIE XapaKTEPUCTUKU KOJIeOaHUM: Mepuo,
4acToTa, aMIUINTyAa. MaTteMaTnyecKui U NpYyKUHHBIM MasaTHUKH. [IpeBpamenne
DHEPrUu MpH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxaromue  KonebaHus.  BoiHyxnaeHHsle — konebanus.  Pe3onamnc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWYeCKUX BOJH. IIpomonbHbie H
MONEpeYHble BOJHBL. [[IMHA BOJHBI W CKOPOCTh €€ pacnpOCTPaHCHHS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHbpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue konebGaHui Ted MOJA ACHCTBUEM CHIIBI TSXKECTH U CHUIIBI
YIOPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Hab6nronenue BoIHYKICHHBIX KOJIEOAaHUHN U PE30HAHCA.

PacnipocTpanenue mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (HA MOJICIIN).

Hab6nroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimol.

1. OmpeneneHue 4YacTOThl M TEpHOJA KoJeOaHUM  MaTeMaTH4YeCKOTro
MasiTHUKA.

2. OmnpezeneHne 4aCTOThI U IEPHOJA KOJIEOAHUN PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEPUO/Ia KOJICOaHU I MOIBEIIEHHOTO K HUTU
rpy3a OT JIJIUHBI HUTH.

SANE A

4. VccnenoBaHue 3aBUCUMOCTH MEepUoa KOJIeOaHUN PY>KUHHOTO MasgTHUKA
OT MaccChl rpys3a.
5. IIpoBepka HE3aBUCUMOCTH MepUoja KojeOaHUl rpys3a, MOABEIHICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbIThl, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Tiepuofa  KojeOaHui
NPYKMHHOTO MAasgTHUKA OT MACChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOTHOTO MaJICHUSI.
Pa3nen 10. DjekTpoMarHuTHOE M0Jie U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  DJEKTpOMarHuTHole  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.
Jemoncmpauuu.
1. CBolicTBa 2JEKTPOMATrHUTHBIX BOJIH.
2. BosHOBBIE CBOWCTBA CBETA.



Jlabopamopnwie pabomot u onvimel.
1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

Pa3znen 11. CBeToBBIE sIBJIEHMS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsAmosmHeEnHOE
pactnipoctpanHenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [lmockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesomieHus cBeTta. [lonHoe BHYTpeHHEE
OTpakeHue cBeTa. lMcCrnonb30BaHWE TIOJHOTO BHYTPEHHEIO OTPAaXEHUs B
ONTUYECKHX CBETOBOAAX.

JIunza. Xop myueit B muH3e. OnTHueckas cucreMa oToarmapara, MUKpOCKONa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaaibHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. Omnbitel HbtoToHa. Croxenue
CHEKTpalIbHBIX IBETOB. JlMcnepcus cBeTa.

Jemoncmpauuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHne cBera.

[Tonyyenue n3o0paxxeHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO.

Xox myueit B coOuparoiei JIMH3e.

Xo0J1 1yder B pacCEUBAOLLEH JINH3E.

[Tonyyenue n3zo0paxeHuil ¢ TOMOILBIO JTUH3.

[Tpunuun nevictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Moxens r1asa.

11. Pa3znosxeHue 6enoro cBeTa B CIHEKTP.

12. [lomyuyenue Genoro cBeTa MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.
Jlabopamopnwie padbomot u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yIJla OTPaXKEHUsS! CBETOBOTO Jy4ya OT YIJIa
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nasieHusl.

2. M3ydeHue XxapakTepUCTUK N300paxeHUsI IPeIMETa B IJIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH YTIJla MPEJIOMIIEHHS CBETOBOT'O JIyya OT yIiia
HasieHus Ha TPaHMIIE «BO3TYyX—CTEKIIO».

4. Tlonmydyenue n300paxeHUi C MOMOIIBI0 COOUPAIOIIEH JINH3BI.
Onpenenenue GOKYCHOTO PAaCCTOSIHUS U ONTHYECKOM CHIIbI cOOMparomeit
JIMH3BIL.

6. OMBITHI MO Pa3JIOKEHUIO OETIOTO CBETA B CIIEKTD.

OnbITHl 1O BOCHPUATHIO IIBETA MPEIMETOB MPHU UX HAOIIOJECHUH Yepes
[[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBantoBble ABJICHNA.

Omnwitel Pesepdopna u manerapnas mojens atoma. Mojaenb atoma bopa.
Hcnyckanue u norsomeHue ceera aroMoM. KBanTel. JInHelyaTsie CIEKTphI.

PamnoaktuBHOCTh. Anbda, Oera- m ramma-uzinydeHus. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. Wsoromsl. PaanoaxtuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakuu. 3aKOHBI COXPaHEHUs 3apsiA0OBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpruM. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Anepnas sHepreruka. JleMCTBHS pPaguOAKTUBHBIX HW3JIIyYEHHW Ha KUBBIE
OpPTraHU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3IIyYEHHUs U TOTJIOLICHHMS.

2. CHexTpsl pa3jauvHbIX ra3oB.

3. Cnektp BOAOpoOAA.

4. HaGmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéruyrka HOHU3HUPYIOLIUX U3TyYEHHH.

6. Perucrpauus nznmydeHus NpUpOIHBIX MUHEPATIOB U MTPOYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaOmroneHue CrloNIHbIX U IMHEHYAThIX CIEKTPOB U3IIyUEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

nytu (1o gororpadusim).

3. W3mepenue paanoakTUBHOTO (POHA.

IHoBTOpHUTEIbHO-00001IAKOIIMH MOAYJIb.

[ToBTOpHTENHEHO-00001IAIOIINIA MOIYJIb MPEAHA3HAYEH JUIsl CUCTEMATU3ALNH
1 000011IeHUS TPEAMETHOTO COJAEPKAHUS U OTBITA JAEATEIHLHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUH BCEro Kypca (PU3UKH, a TakKe JJid MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3MKe I 00ydYaroIuXcs, BBIOPABIIMX ITOT
y4eOHBII IpeIMeET.

[Ipu u3yyeHUn AAHHOTO MOIYJISI PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCHeunBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEIOBaHUS
SBJICHUM TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATH (PU3NUYECKUE
SBJICHUS, TPUMEHSS TIOJyYECHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMIIMATBHO AESATEIBHOCTHBIN XapaKTeP JAHHOTO pa3zelia peaanu3yeTcs 3a
CU€T TOTrO, YTO OOyUAIOUIUECs BBITOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IpejIaraercs:



HAa OCHOBE TOJIYYEHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TTOBCETHEBHOM KU3HMU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIECOBaHUSI (PU3UUECKUX SIBIICHUH, B TOM
YycIIe 1S IPOBEPKU TUIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HambOJee BaKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUU HAa OCHOBE 3aKOHA IPEBPALLCHUSA U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
DHEPIUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI I1O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3mku Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMpPaBICHO

Ha JOCTH)KCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHLIX 1 IIPEAMETHBIX O6p330BaTeJIBHBIX

pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKU Ha YpPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) maTpuOTHYECKOT0 BOCTIMTAHUS:

- IPOSIBJICHUE UHTEPEca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOM
bu3nyuecKoil HayKu;

- IEHHOCTHOE OTHOIICHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

2) rpaKaaHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

- TOTOBHOCTb K aKTUBHOMY yYYaCTHIO B 00OCYX J€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

- OCO3HaHUE BAXXHOCTU MOPAIbHO-ITUYECKUX MPUHIUIOB B JESITEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOIr0 BOCIIMTAHUS

- BOCTPUSITHE ICTETHUYECKUX Ka4eCTB (PU3NYECKOM HayKu: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 TTO3HAHUSI:

- OCO3HaHME I[EHHOCTU (PU3UYECKOW HAYKU KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLLIEH
KYJBTYPHI;

- pa3BUTHE HAY4YyHOM JOOO3HATEIBLHOCTH, MHTEpEca K HCCIeI0BATEIbCKOM
NeSTEebHOCTH;

5) dopvmupoBaHus  KYJbTYPbl 3I0POBbSI M  3MOLMOHAJBHOIO
0J1aronosry4yus:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MaCHOTO TIOBEICHUS Ha
TPaHCIIOPTE, Ha JOpOrax, C AJIEKTPUUECKUM M TEIUIOBBIM OOOPY/IOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHPOBAHHOCTH HaBbIKA pedieKkcru, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY
Y TaKOro K€ IpaBa y APyroro 4ejioBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

- aKTUBHOE y4YacTHE B pPEIICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3allii, ToOpoja, Kpas) TEXHOJOTHMYECKOW U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOITUX B TOM YUCIIE U (PU3UUECKUX 3HAHUI;



e - MHTEpEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuit, CBI3aHHBIX C (PUUKOI;

e 7)3K0JIOrHY€CKOr0 BOCIIMTAHUS

e - OpHCGHTAIMS HA TMPUMEHEHUE (PU3NYECKUX 3HAHWU ISl PEIICHHUS 3a/1ad B
o0JlacTH OKpYy’Kalolllel cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOYKHBIX TMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux
pelICHMUS;

e 8) agmanTanMu K M3MEHAKWINMMCH YCJIOBHSM COUUAJIBHOW M NPHUPOAHON

cpenbl:

e - TMOTPEOHOCTh BO B3aUMOJACHCTBUU IIPU BBINOJHCHUU HCCICAOBAaHUN U
IIPOCKTOB (DM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHHUIM
APYTHUX;

e - TIOBBINICHWE YPOBHSA CBOCH KOMIIETCHTHOCTH dYepe3 IPAKTUUYECKYIO
JCATEIBHOCTD,

e - IIOTPEeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4YHciie POpMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTH
(duzukwy;

e - IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NYECKUX 3HAHHM;

e - CTPEMJICHUE aHAIM3UPOBATH U BBISBIISITH B3AUMOCBSI3M MIPUPOJIbI, OOIIECTBA U
PKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHMIA;

e - OIICHKAa CBOUX JICMCTBUH C Y4Y€TOM BIJMSHHS Ha OKPYXKAIOIIYI0 CpEny,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHHS TPOrpaMMbI 0 GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanusi y oOyuaromierocss OyayT chOpMUpOBaHBI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIIUE TO3HABATENIbHBIC YHUBEPCAIbHBIE yUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  ydeOHBIC  JEHCTBUS, PETYJSITHBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3zoBble JJornueckue aelicTBUA:
e BBIIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BIICHUIA);
e yCTaHABIWBATbH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS JIJIS
00001IIeHNs U CPAaBHEHUSI,;



BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEUYHS B pacCMaTpUBacMbIX (pakTax,
JTAHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HMUSCKUM SIBIICHUSIM;
BBISIBJIATh NIPUUYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHHU (PU3UUCCKUX
SIBJICHH M MTPOIECCOB, JICJIATh BHIBOJIBI C MCIIOJIb30BAHUEM JICTyKTHBHBIX U
WHIYKTHBHBIX YMO3aKJIIOUCHUH, BBIIBHTATh THIIOTE3BI O B3aMMOCBS3SX
(bU3UYECKUX BEINYWH;

CaMOCTOSTEIIHO BRIOUPATH CIIOCO0 pelicHHs yu4eOHOM (hHU3NIEeCcKOM 3a1aun
(cpaBHCHHE HECKOJIbKMX BapHAaHTOB pCIICHHs, BBIOOP HamboJiee
HOJIXOJISIICTO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

ba3oBble uccienoBareibCKue AeiicTBHA.

HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJ'IGI[OB&TGJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHM:,
IMPOBOJAUTH 110 CaMOCTOATCIIBHO COCTABJICHHOMY ILIIAHY OIIBIT, HECJI0KHBIN
(1)I/I3I/I‘{CCKI/Iﬁ OKCIICPUMCHT, HeOOoJIbIII0E HCCJICA0OBAHHUC (bI/ISI/ILICCKOFO
SABJICHUA,

OICHHMBATb Ha INPUMCHHMOCTL MW  JOCTOBCPHOCTH I/IH(I)OpMaI_[I/IIO,
IMOJYYCHHYIO B X0AC UCCICAOBAHNA UIIN DKCIICPUMCHTA,

CaMOCTOATCIIbBHO (1)0pMYJ'II/Ip0BaTI> 0606H1€HI/I$I M BBIBOJHI IIO PC3yJIbTaTaM
HpOBGI[éHHOFO Ha6J'II-0I[eHI/IH, OIIbITa, HCCJICAOBAaHMI,

IIPOTrHO3UPOBATH BO3MOXXHOC I[&J'IBHGﬁHIGG Pa3BUTHUC (1)I/I3I/ILIGCKI/IX
IMpoueCCOB, a TAKKC BbIABHUI'aThb IIPCATIOJIOKCHHA 00 nx Pa3BUTHHU B HOBBIX
YCIIOBUAX U KOHTCKCTAaX.

Pabora ¢ undgopmanueii:

IPUMEHSATH Pa3IU4HbIE METObI, HHCTPYMEHTHI U 3alPOCHI IIPU MTOUCKE U
orOope MHPOPMALMHM WJIA JAHHBIX C YY4ETOM MPEAJIONKEHHOW Yy4uyeOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUIOB U (POPM IpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJIbHYI0 (OpMy TNpeacTaBICHUS
uHQOpMalMl W WUIIOCTPUPOBATh pElIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

B XOJI€ OOCYXJEHHUS Y4eOHOro Marepuaya, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi TEMbI U
BBICKA3bIBaTh HCH, HAIICJICHHBIE HAa PEIICHHWE 3a/Jaud W TOJepKaHue
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COTIOCTaBIISAITh CBOM CYXKJICHUS C CYXICHUSIMU JPYTHX YYaCTHUKOB
Juasnora, OOHapYXKUBATh PA3IMYUE U CXOACTBO MO3UITUH;

BBIPAKATh CBOIO TOUKY 3pEHHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTAX;



nyOJUYHO MPEJICTABISATh PE3YyAbTaThl BBITIOJHEHHOTO (PU3UYECKOTO OIbITa
(3KCnIeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIO0IH30BaATh MPEUMYIIECTBA KOMAaHIHON U UHANBUYaIbHON
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOIeMbl;

MPUHUMATH 1IEJI1 COBMECTHOM NIESITEIbHOCTH, OPraHU30BbIBaTh JIEUCTBUS
no e€ JOCTH)KEHHIO: paclpelesTh pPOJu, OOCYXIaTh IpoOLEcChl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTAsl KAY€CTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIIPaBIICHUIO U KOOPJIMHUPYS CBOU JEHUCTBUA C APYTUMH YJICHAMU
KOMaH/IbI;

OLICHMBAaTh Kaue€CTBO CBOErO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENHHO C(HOPMYITHMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH NMPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUISL pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX IOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, MPUHATHE DPELIEHUS B TpYMIE, NPUHATUE PEIICHUN
TPYIIIOiA);

CaMOCTOATENIBHO COCTABJISITh AITOPUTM PElIeHHs (PU3MUYECKON 3aa4K WU
IUTAHAa MCCJICOBAHUSA C YY4ETOM HMMEIOIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI pELICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTyallMu U NIPEeiaraTh IjaH €€ U3MCHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS]) PE3yJIbTaTOB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEILHOCTH (B TOM YHKCIIE€ B XOJI BBIOJIHEHUS
(GU3UYECKOTO  HCCIICIOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENIbCTB, WU3MEHHUBIIUXCS CHUTyallud, YCTAHOBJICHHBIX OLINOOK,
BO3HUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTH €01 HA MECTO JAPYTOro YeJIOBEKa B XOJI€ CIIOpa WM JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU perieHNH HU3NIECKUX 3a71a4 UK
B YTBEPKIACHUIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JIPYTOro.

IHNPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 7 Kj1acce npeIMETHbIE PE3YJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJI30BAaTh  TOHSATHS:  (U3MYECKHE W  XUMUYECKHE  SBIICHUSA,
HAOI0/ICHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHUIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHble COCTOSHMS BellecTBa (TBEpIOE,
KUIKOE, Tra3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHENHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIAS
cuma,  gedopmamms  (ympyras, — IUTacTHYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath siBneHus (Auddysus, TEIIOBOE IBUKEHUE YaCTHIl BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEPHOE  JBWIXKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEN € 3AKPEIUIEHHOM OCBIO
BpallleHUs], Iepeiada JaBJICHUs TBEPABIMU TEJIAMHU, )KUIKOCTSIMU U Fa3amu,
aTMOC(PEpHOE [aBJICHHE, IUIABAaHUE TEJ, NPEBPAILICHUS MEXaHWYECKON
HHEPTUHr) MO OINMUCAHUIO WX XaPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBIICHHM B
OKpYXaIOlllEeM MHpE, B TOM YHCIEe (PU3NYECKUE SBICHHUS B TPHUPOAE:
MpPUMEPBI IBUKEHUS C PA3JIMUHBIMH CKOPOCTSIMU B KUBOW U HEKUBOU
NpUPOJIC, ACUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EpHOI0 JaBJICHUs] Ha KUBOW OpraHU3M, IIaBaHHUE PHIO, pblYaru B
TE€JIe YeJIO0BeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUII;
OMKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
bu3nyecKkue BeIUIMHBI (Macca, 00bEM, ITIOTHOCTH BEIECTBA, BPEMS, IyTh,
CKOPOCTb, CPEIHss CKOPOCTh, CHJIa YIPYTrOCTH, CUJa TSKECTH, BEC Tena,
cuJjia TpeHusl, JaBjieHue (TBEPAOTO Tela, )KUIKOCTH, ra3a), BEITAIKWBAIOIIAS
CWJIa, MEeXaHW4Yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOO(D(PUIIMEHT TIOJIE3HOTO JEHCTBUS MEXaHU3MOB, KWHETHYECKas U
MOTEHUHUAJIbHASL JHEPTUsl), MPU ONUCAHUM TMPABWIBHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCTIOJIB3YEMBIX BETUYUH, UX 0003HAYCHUS U €IUHUIIBI
bu3MYeCKX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBuiIo paBHOBeCHUs pbiuara (010ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKON



DHEPruM, NpPU H3TOM JaBaThb CJIOBECHYIO (OpPMYJIUPOBKY 3aKOHa H
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallUd MPaKTUKOOPUECHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 -2
JIOTHYECKHX IIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTtb pacy€THbE 3amadyd B |2 nEHCTBHSI, HMCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMUYMHBL: HAa OCHOBE AaHAIN3a
YCIIOBUS 3aJaud 3alUCBhIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAHUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lay, OLEHUBATh PEATMCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTb MPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh NpPU OMOLIU
(U3UYECKUX METOJIOB, B OTMCAHUU HUCCIEAOBAHMS BBIICIATH POBEPSEMOE
MPEANOJIOKEHNE (TUIIOTEZY ), pa3INYaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE OIBITA, JENaTh BBIBOJBI MO €rO
pe3yibTaram;

IPOBOJUTH OMBITBI IO HAOIIOACHUIO (PUBHYECKUX SBJICHUA WIIU
(u3HYECKUX CBOICTB Tel: (POPMYIMPOBATH MIPOBEPSEMBIE IPEAION0KEHNUS,
coOUpaTh YCTAaHOBKY M3 IPEJIOKEHHOIO 000pYyI0BaHUS, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATD IMPSIMBbIE W3MEPEHUs PACCTOSIHUSA, BPEMEHHU, MAacChl Tela,
o0b€Ma, CUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUSA MPUOOPOB € YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYHUHBI OT
JIpPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTU IIyTH
PaBHOMEPHO ABHKYLIETOCS TEJIA OT BPEMEHM JBHKEHUS TEIA, CUIIbI TPEHUS
CKOJILKEHHUs] OT Beca Tela, KauyecTBa OOpabOTKH MOBEPXHOCTEH Tel M
HE3aBUCUMOCTH CWJIBI TPEHMs OT IUIOLIAAU CONPUKOCHOBEHMS TEJl, CUIIbI
yIOPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHHsA, coOUpaTh YCTaHOBKY U
BBIMOJIHATh W3MEpPEHUs, Cleays MNPEeSIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BUIE



IPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI M0 pe3ysibTaTaM
UCCIIEIOBAHUS;

IPOBOJNUTHh KOCBEHHBbIE HU3MEPEHMsI (PU3MUECKMX BEIUYUH (IUIOTHOCTH
BELIECTBA )KUJIKOCTHU U TBEPAOIO TEJIa, CUJIa TPEHUS CKOJIbKECHHUS, 1aBJICHUE
BO3/[yXa, BBITAIKHUBAIOIIAs CHJa, JCHCTBYIOIIas Ha TMOTPY>KEHHOE B
KUAKOCTh  TeNo, KOIPPHUIMEHT TMONEe3HOr0  JACWUCTBUSA  MPOCTHIX
MEXAaHU3MOB), CJeIysl NPEIJIOKEHHOW HHCTPYKLMHU: TPU BBINOIHEHUU
U3MEpPEHU coOupaTh HKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIATH
3HAYEHUE UCKOMOM BEJIMYUHBI;

cOOJII01aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOINAIOIIUEcs COCyAbl, OapoMerp,
phIYar, MOABWKHBIN U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh MPUHIUINBI JCUCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAaHHUA (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, THMJIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOIb3Ysl 3HAHUS
O CBOMCTBaX (PU3NYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpPUMEPHl  (HAXOAUTh HH(GOpPMALMIO O  [pPUMEPax)
IPAKTUYECKOIO HCIHOJB30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEJHEBHOU
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHu ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 370POBbsI U COOTIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOLIEH Cpee;

OCYILIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS Pa3IMYHBIX HCTOYHUKOB BBIJACIATH
uHPOpMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW HIM MOXET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJIHEHUH YY€OHBIX 3alaHUi HAay4YHO-TIOMYJISPHYIO
JIUTEPATYpPY (HPU3UUECKOTO COJIEPKaHMs, CIIPABOYHBIE MAaTepUabl, PECYPCHI
cetu MuTepHer, BiajeTb MNpUEMaMH KOHCHEKTUPOBAaHUS TEKCTa,
npeodpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHUKOB WH(pOpManu (HU3MIECKOTO COACpPKaHUSI, B TOM
qHCclie MyOJIMYHO JIeTaTh KpaTKUe COOOLIEHHSI O pe3yIbTaTaX MPOEKTOB WU
y4eOHBIX HCCIIEIOBAaHUM, MPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh M3yYEHHBIN



NOHATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXKIATh BBICTYIUICHHUE
MIPE3CHTALEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paCTpENesTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUHM C TOCTABJICHHBIMHU 3aJa4aMH,
CIEOUTHh 3a BBINOJIHEHHEM IUIaHA JCHUCTBUW, aJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENBHOCTh  TIPYNNbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kj1acce npeIMETHBIE PE3YJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITI0JIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUSA BEIIECTBA, KPUCTALIMYECKUE U
amop(HbIE Tela, HACBHIILEHHBIH U HEHACHIIICHHBIN Map, BIIAXHOCTb
BO3/JlyXa, TeMIlepaTypa, BHYTPEHHSs OSHEPrus, TEIUIOBOM JBUTATEb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUI 3apsijl, FIEKTPUUECKOE IO0JI€, MPOBOIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;
pasznuyaTh sIBICHHUS (TEIJIOBOE PACIIMPEHUE M CXKaTue, Tervionepenaya,
TEIJIOBOE PaBHOBECHE, CMAaUYMBaHUE, KAIMJULIPHBIE SIBJICHUS, HCHApEHHUE,
KOHJCHCAllUsl, IJIaBICHHUE, KpUCTaliM3auus (OTBEpIEBaHUE), KUIIEHUE,
TeIulonepeaya (TEeTIONpPOBOAHOCTb, KOHBEKLIUS, U3ITyYEHHUE),
ANEKTPU3ALUS TEJ, B3aUMOJICUCTBHE 3apsA/IOB, IEUCTBHS SJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aMMOJCHCTBHE MAarHUTOB, JCHCTBHE
MarHUTHOTO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBIEHUE H3YYEHHBIX (DU3MYECKUX SBJICHHA B
OKpY’>KalollleM MHUpE, B TOM uucie (PU3MUECKHE SBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSXKEHUWE U KalWUIApHBbIE SBJIEHUS B MPUPOJE,
KpUCTAJUIBI B Ipupone, usimydeHue CoaHIa, 3aMep3aHUE BOJOEMOB,
MOpCKUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, 3JIEKTPUUECKUE
ABJICHUSI B aTMoc(epe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHMUTHOE
noJie 3emiiu, apei¢ MoIoCcoB, pojb MArHUTHOTO MOJIS ISl XKU3HU Ha 3eMIe,
NOJIIPHOE CHSHHME, NPH ITOM NEPEBOJAUTH NPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIACNSTh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3MUYECKHUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBICHUS, UCIIONIb3YS
¢buznyeckrue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJEeJbHas TEIUIOEMKOCTh BEIECTBAa, YAEIbHAs TEIUIOTA
IUTaBJICHUS, yJelbHas TeIIoTa MapooOpa3oBaHus, yleibHas TeIIoTa
CropaHusi TOIUIMBA, KO3(P(GUUIMEHT TOJE3HOro JEHCTBUA TEIUIOBOM



MAallIMHbl, OTHOCUTEJIbHAS BIAKHOCTD BO3AYXa, IEKTPUUYECKUH 3apsijl, CHIIA
TOKa, DJJIEKTPUYECKOE HANpsDKEHHE, CONPOTUBIEHUE IPOBOJHUKA,
yEIbHOE CONPOTUBJICHUE BEIIECTBA, pA00Ta U MOIHOCTh 3JIEKTPUYECKOTO
TOKa), NpPHU ONHMCAHWU TPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICH
UCIIOJIb3YEMBIX BEJTMYMH, 0003HAYEHUS U €IUHUILBI PU3NUECKUX BEJIUYMH,
HaXOAUTh (POPMYJbI, CBSA3BIBAIOIIME AAHHYIO (PU3HUYECKYIO BEIUYMHY C
IPYTMMH BEJIMYWHAMH, CTPOUTH TpaQUKU H3YYCHHBIX 3aBHCHMOCTEH
(bU3UYECKUX BEIINYHH;

XapaKTepU30BaTh CBOMCTBA Ted, (UIWYECKUE SBICHUS M TPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJEKYJSIPHO-KUHETHYECKON Teopuun
CTPOEHMsI BEIIECTBA, IPUHLHUII CYNEPHO3ULMHU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juis yyacTKa LIeNH, 3aKOH
Jlxxoyns—JleHua, 3aKOH COXpaHEHUs1 PHEPTUH, IPU ITOM JaBaTh CIIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3allUChIBATh €M0 MaTEMATUYECKOE BBIPAKEHHUE;
OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBAa T€JI, B TOM YHCIE U B
KOHTEKCTE CHUTyallUl NMPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBISBIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOrMYecKux
iaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (DPU3NUYECKUX SIBJICHUM,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JIEHCTBHSI, HUCHOJIBb3Yys 3aKOHBl H
(GopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHalln3a
YCIIOBHSI 3a/lauyd 3aIlMChIBaTh KPATKOE YCJIOBHE, BBIABISATH HENOCTATOK
JAHHBIX I pelleHHs] 3aJady, BbIOMpaTh 3aKOHbI U (HOPMYJIBL,
HEeoOXoauMble JUisl €€ peuieHusi, NPOBOAUTH PACUETHI M CpPABHHUBATh
MOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOIIU
($u3NYECKUX METO/OB, HCHOJb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTH IOPsIKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMNBITHI 1O HAONIOACHHIO (PU3HYECKUX SIBICHUN WU
(bU3MYECKUX CBOMCTB TeN (KalUJUIAPHBIE SIBICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYYCHUM OT LBETAa H3Iy4arolieil (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs BOJbI OT TEMIEPaTyphbl KUJIKOCTU U
WioWaa €€ TOBEPXHOCTH, OHJIEKTpHU3alus Tell W B3auMOJCHCTBUE
NIEKTPUYECKUX  3apsioB, B3aUMOJEHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX IIOJIEW TIOCTOSIHHBIX MarHUTOB, JEUCTBUS
MarHUTHOIO TMOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOJBUraTelsi IMOCTOSHHOIO TOKa): (OpMYyJIHpPOBATH



poBepsSEeMbIe MPENOJI0KEHHs, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOIBI;
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIAXKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSHKEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3MUYECKUX BEIMYHH, CPABHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJHOU (PU3MUECKON BEJIMYUHBI OT
JIPYro C HCIOJBb30BAaHUEM MPAMBIX HU3MEPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro [JIMHBI, IUIOIIAJXA IONEPEYHOIO
CEUEHHMSI U YACIIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 MNPOBOAHUK, OT HANpsDKEHUS Ha  MPOBOJHMKE,
UCCIIEOBAHUE IMIOCIEAOBATEIBHOIO M  MAapaJUIeIbHOIO  COEOUHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHMS, CIEAyd MNPENIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJTYYEHHOM 3aBUCUMOCTH B BUJE TaOIUL U rpaMKOB, I€1aTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIUYMH (yZAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBIECHUE MPOBOAHMKA, paboTra W
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIaHUPOBaTh H3MEPEHHs, COOUpATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEII0KEHHON MHCTPYKUUU, U
BBIYHCIIATh 3HAUEHUE BEJIMYUHBI;

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MacHOCTH IpU padoTe ¢ J1abopaTOPHBIM
o0opyI0oBaHUEM;

XapaKTEepU30BaTh TMPUHIUIBI  JIEWCTBUS HM3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEpMETP, BOJIBTMETP,
CUETUMK JJIEKTPUYECKOM DHEPIUH, 3IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelibHbIC AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
NPEIOXPAHUTEIH, ANEKTPOMATHUT, ANEKTPOJBUTATENb TOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PU3MUECKUX SIBJIEHUH M HEOOXOAMMbIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIIbHbBIE
pUOOPHI IO CXEMaM M CXEMaTUYHBIM PUCYHKAM (KHJIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETpP, JBUraTeldb BHYTPEHHErO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI AJIEKTPUUECKUX Ieneil c
NOCJIEIOBATEIbHBIM U NTApAJUIEbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOAUTH  TMPUMEPHl  (HAXOOWTh  HMH(OpPMAIMIO O  TPUMEPAX)
IPAKTUYECKOr0 HMCIOJB30BaHUs (DU3MUECKUX 3HAHUN B TMOBCEIHEBHOMN



JKU3HU I oOecriedeHrs 0€30MacHOCTH MPpU 0OpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUS 3JOPOBbS U COOTIOCHUS HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH Cpele;

OCYIICCTBJIATh TOUCK WHPoOpManmuu (U3UYECKOTO COJICpXKAHUS B
WNuTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUH © MyTEM CpaBHCHUS
JOTIOJTHUTEBHBIX UCTOYHUKOB BBIJIEIATH HHPOPMAIIMIO, KOTOPAast SBIsETCA
MPOTUBOPEYUBOUN MIIM MOXKET OBITh HEIOCTOBEPHOM;

UCITI0JIb30BATh MPHU BBIOJIHEHUH YYEOHBIX 3aJaHUl HAy4YHO-TIOMYJISIPHYIO
JIUTEPATYPY HPU3UIECKOTO COJICP KAHMS, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI
cetu UHTepHeT, BIaAeTh mNpuUEMaMH KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0000mas uHOOpPMAIMI0O U3 HECKOJbKUX MCTOYHUKOB (DU3UUYECKOTO
CoJiep KaHMsl, B TOM YHCJIE TyOJUIHO TPEICTABIISATh Pe3yIbTaThl IPOSKTHON
WM MCCIIEAOBATEIIbCKOM NeATEILHOCTH, TIPH TOM I'PaMOTHO HCIIOIh30BaTh
U3YUYEHHBIM TOHATUUHBIN ammapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUJICHUE TTPE3CHTAIIUCH;

IpU  BBIMIOJHEHUN YYEOHBIX TMPOEKTOB U HCCIECNOBAaHUN (DUIUUECKUX
MIPOIIECCOB pacHpenessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABJICHHBIMH 3a/Jla4aMHM, CJICAUTH 3a BHITIOJHCHUEM IUIaHA JCHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
JeSATEILHOCTD TPYMIbI, BHICTPAaUBAaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoHI1y 00yueHus B 9 ki1acce npeIMETHbBIE PE3YJIbTAThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHA: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO IBMXKEHHUs, Aedopmarius
(ynpyrasi, miaacTHueckas), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIIO,
LEHTpP TSHKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl U
BOJIHBI, 3BYK, HH()PA3BYK U YJIBTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, ILIKAJIa
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaJbHO30PKOCTD,
CHEKTpPbI UCIyCKaHUs U IMOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHus,
W30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJIEHUS (paBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE JIBH)KEHUE, CBOOOJHOE
NaJIEHUE TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPYKHOCTH, B3aUMOJCICTBUE
TEJ, PEaKTHBHOE IBM)XEHME, KojeOaTeabHOE IBMKEHHE (3aTyXarolue U
BBIHY’KJICHHBIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBUXKEHUE, OTPAKEHHE



3BYKa, INPSMOJIMHEHHOE PpacHpOCTPaHEHUE, OTPAKEHHE M INPEIOMIICHHE
CBETA, [TOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE OEJIOro CBETA B
CHEKTp M CJOXXEHHWE CHEKTpalbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJlOaKTUBHOCTb, BOZHUKHOBEHUE JIMHEWYATOrO CHEKTpPa
U3JyYEHUs) TI0 OIMCAHMIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTb HPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUA B
OKpy’XawlIlleM Mupe (B TOM 4ucie (PU3MUECKHUE SIBICHUS B IPUPOE:
IPWIKNBBI U OTJIMBBI, JBHKEHUE MIaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JNBUKEHUE JKHUBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB KMBOTHBIMH,
3eMJIETPSICEHHUE, CEMCMHUYECKHE BOJIHBL, I[yHaMH, 53XO0, IBETa Tell,
ONTUYECKHUE SIBICHUSA B IMPHUPOJE, OMOJIOrMUECKOE AECWCTBHE BHJIMMOTO,
yIbTPaUOIECTOBOTO U PEHTICHOBCKOTO M3JIy4YeHUH, €CTECTBEHHBIM
PaaMOAKTUBHBIN ()OH, KOCMUYECKUE JIy4d, PAJAHMOAKTUBHOE H3Iy4YEHUE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PAAUOAKTUBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), IPH 3TOM IE€PEBOAUTH IPAKTHUECKYIO 3aJady B
yueOHYI0, BBIACNATh CYIIECTBEHHBbIE CBONCTBA (MPU3HAKU) (PU3HUECKUX
SIBJICHU;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA T€N U (PU3UUECKUE SBJICHUSA, UCIIONb3YS
(¢u3nuecKkue BENIUYMHBI (CpPEelHssi U MIHOBEHHAas CKOpPOCTh Te€ja IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHME, NEPEMEIICHHE, IyTh, YIJoBas
CKOPOCTb, CHJIa TPEHUs, CHJIa YOPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHIIBI,
MexaHuveckas paboTa M MOILIHOCTb, MOTEHIUAJIbHAs DJHEpPrusi Teia,
NOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHUUAIbHAS SHEPIUs CHKATON
NPYKUHBI, KHHETHYECKAs SHEPTUs, TOJTHAS MEXaHUYECKast SHEPT U, IEPUOJT
U 4YacToTa KojeOaHuM, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IMOKa3aTelb MPEIOMIIEHUS CpEeIbl), MPU ONMUCAHUHU
NpaBUIbHO TPAaKTOBaTh (PU3UUYECKUN CMBICI HCIHOJIb3yEMbIX BEJIMYHUH,
0003HaYeHUss W EAUHMIIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI,
CBSI3bIBAIOLIME JAaHHYIO (PU3UYECKYIO BEJIMUMHY C JPYTMMH BEIMYMHAMH,
CTPOUTbH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBJIICHUS U MPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMK CHJI, NPUHUUI OTHOCHUTENbHOCTH [ 'anmuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPAaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHMS 3apsI0BOIO U MacCOBOTO YMCEN
OpU SAEPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA UM 3aIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBACHATh (PU3NYECKUE NPOLECCHl M CBOMICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBITH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX
IIaroB C OMOpoM Ha 2—3 HM3Y4YEHHBIX CBOWCTBA (DPU3MUECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacy€THhIE 33a4M (ONUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIB3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOLINE (PU3NUECKUE BEINYUHBL: HA
OCHOBE aHaJIM3a yCJIOBH 3aJa4l 3alUChIBaTh KPATKOE YCIOBHUE, BHISBIIATD
HEJOCTAIONINE WM U30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOQUMBbIE ISl pEIIECHUs, IPOBOAUTH pacué€Thl U OLCHUBATh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOUIU
($U3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE HCCIENOBAaHUS, BBIICIATH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABWIBHOCTh MOPSAIKA
NPOBEJCHUSI  HMCCIEAOBAHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOICHUHN U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
¢u3nyecKux CBOWCTB Ted (M3yuyeHHE BTOporo 3akoHa HbioToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTb MEpHoAa KOJEOAHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJE€OaHUN, MPSIMOJIMHENHOE paclIpOCTpaHEHUE CBETA,
pasiokeHue Oeloro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)k€HUs MpeaMeTra B coOuparouieit
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUS, OMMCHIBATH XOJI OTBITA M €T0 PE3yIbTaThl, (HOPMYIHPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHU, omnpenenss
CpellHee 3HaYeHue u3MepsieMoill BenuuuHbl ((POKYyCHOE paccTosiHuE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp cmocoba H3MEpeHUus
(M3MepUTEILHOTO PUOOPa);

IPOBOANUTH MCCIEAOBAHUWE 3aBUCUMOCTEH (U3MUECKHX BEJIUYMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTb ITyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HadallbHOM CKOpPOCTH, MepHojaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUs CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSTENIbHO COOUpPATh
YCTaHOBKY, (UKCHPOBATh pE3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH



(¢u3nyecKuX BEIMYMH B BUAE TaOMUI U IpaduKoB, AeNaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHBbIE H3MEpPEHUs1 (U3MUECKUX BEIMYUH (CpeaHsis
CKOPOCTb U YCKOPEHHE TeJa IPU PAaBHOYCKOPEHHOM JIBUXKEHHUH, YCKOPEHHUE
CBOOOJHOTO TMaJeHUsl, >KECTKOCTh MPYXUHBL, KOIPPUIUEHT TPEHUS
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTh, YacTOTa U TEpPUO]
KoJe0aHUN MaTeMaTU4eCKOro W MNPYKMHHOIO MAasiTHUKOB, ONTHYECKAs
Clia CcOOMparoledl JIMH3bI, pPAaJUOAKTUBHBIA (OH): IUIAHUPOBATH
U3MEpPEHMs, COOMpaTh SKCHEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHSITH
U3MEpEHHS], CIeAys MPEAOKEHHOM HMHCTPYKIMH, BBIYHCIATH 3HAYCHHUE
BEJIMUMHBI M AaHATTU3UPOBATH MOIYYCHHBIE PE3YyIbTATHI C YUYETOM 3a/1aHHOM
HOTPEIIHOCTA U3MEPEHMUI;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH IpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TPH3HAKKM M3YYCHHBIX (U3MUECKUX MOJCICH:
MaTepuajgbHas TO4YKa, abCOMIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, JIy4, TOHKasl JIMH3a, [JIaHETapHasi MOJEJb ATOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO s11Ipa;

XapaKTepU30BaTh MPUHIUMBI JCUCTBUA HW3YYCHHBIX MNPHUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CHMIOMETP, JATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEpPHUCKOI, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (PU3MYECKHX SIBJIEHUA U  HEoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUUECKHUX MPOLIECCOB MPU
pelIeHurn  Yy4eOHO-NPAaKTUYECKUX  3aJad, ONTHYECKHUE CXEeMbl JJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOpPMALMIO O  MPUMEPax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTH Mpu oOpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAaHEHUS 370POBbsI U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJCHHS B OKPY KaIOIeH cpeie;

OCYIIECTBIATh TIOMCK HMH(pOpMAIMH  (PU3UIECKOTO COACPKAHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBINA 3aMpoc, HaXOAUTh
NyTH OMpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCIIOJIb30BaTh MPHU BBIMOJIHEHUH YUEOHBIX 3aJaHUl HAy4YHO-TIOMYJISIPHYIO
JTUTEPATYPY HPU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MaTEPUAIBI, PECYPCHI
cetru MHTepHeT, BIaneTh NpUEMAMM KOHCIIEKTHUPOBAHUA  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE
uH(OpMAIIMU W3 HECKOJbKHX HMCTOYHUKOB (DHU3UYECKOTO COJIEpKAHUS,
nyOJUYHO MPEJICTABIATh PE3yAbTaThl IPOSKTHON HIIA MCCIIEIOBATEIBCKON
JNEATEIbBHOCTH, TIPU O3TOM TPAMOTHO  MCIIOJIb30BAaTh  HM3yYECHHBIN
NOHATUUHBIN anmapar Mu3ydyaeMoro pasiena (U3UKA U COMPOBOXKIAThH
BBICTYIUICHUE TIpPE3CHTAIlued C Y4ETOM OCOOCHHOCTEW ayAuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnbie | IIpakTHuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThbI
pecypcsbl
Pa3znen 1. ®usuka u e€ poJib B MO3HAHNH OKPY:KAIOIIET0 MUPa
bubmnoreka LIOK
11 o - 2
VISHIA ™ HAyKa O HPHpOe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 o 2 1
HISHHCCICHE BETHAMIE https://m.edsoo.ru/7f416194
bubmuorexa [JOK
13 E i 2 1
CTECTBEHHOHAYUYHbIN METO]1 IO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBonayajibHbIe CBeJIeHHS 0 CTPOEHHHU BellleCcTBa
bu6mmoreka [IOK
2.1 1
CTpoene peiiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHME M B3aMOJICCTBUE YaCTHIL 5 1 bubnuoteka [IOK
' BEILECTBA https://m.edso0.ru/7f416194
Bbu6nmuoreka [JOK
2.3 A 2
TPETATHEIC COCTONRHA BEIECTRa https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Pa3nen 3. /IBu:KeHHMe ¥ B3aMMOAelCTBHE Tel
bu6mmorexa [IOK
3.1 M 3
CXAMITICCIOT ABHACHIC https://m.edso0.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

bu6mmoreka [IOK
3.2 Muepuus, macca, ni10THOCTS 4 ! https://m.edsoo.ru/7f416194
Bu6muoreka [JOK
33 Cra. Bupet cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiieHne TBEPABIX TeJl, :KUAKOCTEN U ra30B
41 [asnenue. [lepenaya nasiaeHus TBEPABIMU 3 bubmuorexa [JOK
' TEJIaMHU, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo0.ru/7f416194
bubmnoreka LIOK
42 JlaBIICHHE KHKOCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 ATmOCHEpHOC NaBNCHHC 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE 7 3 bu6mmoteka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro nio pazneny 21
Pa3nen 5. Pabora u MmomHoOCTh. JHEprus
bu6mmorexa [IOK
A P 1
> aboTa M MOIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTBIC MEXAHHMIMEL > https://m.edso0.ru/7f416194
Bbu6nmuoreka [JOK
53 Mexanmeckas SHepris 4 ! https://m.edso00.ru/7f416194
Wroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne o/m P Kontpoabnbie | IlpakTudeckue (wicpp )
NMPOrpamMMblI Bcero o0pa3zoBare/bHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TenioBbie ABJICHUSA
. bubnuoreka [JOK
11 7
CTpocHHE i CBOHCTBA BeLLIECTBA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
SIDIOBHIE NpOLECCRt > https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Paznen 2. DnekTpuyecKkue 1 MATHUTHBIE SIBJICHUSI
91 DNIeKTpUUYECKHE 3aps/Ibl. 3apsKEHHBIE TeIa 7 1 bubamnoreka [IOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [JOK
2.2 ITocTOSIHHBIN IIEKTPUYECKHUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6nmmorexka [IOK
23 MarhutHbie ABeHis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmotexka I[IOK
2.4 4
IICKTPOMATHHTHAs HHAYKLHA https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
HanmMeHoBaHue pa3aesioB U TeM uugpoBbie
Ne o/m P Kontpoabnbie | IlpakTudeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3zoBare/bHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannuyeckue ABJICHUSA
Mexannueckoe JBUKEHHE U CIIOCOObI €ro bubmmoreka [JOK
11 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
12 B i 20 1 3
SAMMOACHCTBHE e https://m.edsoo.ru/7f41a4a6
bubnuorexa [IOK
13 10 3
3aKOHEI COXpaHEHHs https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannyeckue KoJae0aHUSI M BOJIHBI
bu6nmmoreka [IOK
2.1 M 0 7 3
CXAHHHCCIIE KOACOATI https://m.edsoo.ru/7f41a4a6
bu6mmotexka I[IOK
2.2 M .3 8 1 3
CXATMHCCIAC BOIIHL. IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI
31 DNEeKTpOMarHuTHOE I10JIE U 5 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pasznen 4. CBeToBbI€ SIBJICHHS



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 3aKOoHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmmorexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4.2 JIuH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 htts://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbIe sIBJICHHSA
bubnuorexa [JOK
51 HcnyckaHue u MOTJIOIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41aa6
bubnnorexa [JOK
52 CrpociHe aTomHOro Apa 6 . https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
5.3 Snepuble peakuyu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznen 6. [ToBTOpuTE/ILHO-06001AI0IIMIT MOYJIb
6.1 [ToBTOpeHue n 06001IEHNE COACPIKAHUS 9 2 bu6nmmotexka [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoJabubie
Bcero P
padoTbI

IIpakTH4yeckue
padoThbI

Jlara
U3yYeHUsl

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBartejibHbIE

pecypcsl

®uznka — HaykKa o IPUPOJIE.
SIBnenns npuponasl. Puznueckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBbBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeJIUYUHbI U UX
U3MEpEHNe

Ypok-uccnenosanue "M3mepenne
TeMIEepaTypbl IPU TOMOIIU
KUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

Kak ¢usuka u 1pyrue ecTecTBeHHBIE
HayKH{ U3Y4aroT IPUPOLY.
EcrecTBeHHOHAYYHBIN METO
no3HaHus. Onrcanue GU3nIecKkux
SIBJIGHUM ¢ TOMOIIBIO MOACIIeH

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

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJBHOCTH ITOJIETA
HIapuKa, MyneHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTAIIBHO, TEM OO0JIBLIE, YEM
OoJibliie BhICOTA MmycKa"

Ctpoenue BeniectBa. ONBITHI,

bu6mmoreka [IOK

7 JOKa3bIBAIOIIHAE JUCKPETHOE
P https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBY>KeHWE YacTHII BEIIECTBA buGnnorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 1O
9 HaOJIFOJEHUIO TEIUIOBOT'O
pacuIupeHus Ta30B»
10 ArperaTHbple COCTOSIHUSI BEIECTBA
B3anmMocBs3b MeX 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
MexaHn4ecKkoe IBIKEHUE.
12 PaBHOMEpHOE 1 HEPpAaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
JIBYDKEHUE
bu6mmoreka [IOK
13 Ckopoctb. ETUHUIEI CKOpOCTH
p A 1t P https://m.edsoo.ru/ff0a079c
14 Pacuer myTi m BpeMeHHU IBMKEHUS bubmmorexa [JOK
yr p https://m.edsoo.ru/ff0a0ae4
HMueprns. 3aKoH HHEPIHU.
P . P bubmuorexa [JOK
15 B3aumoneiicTBue Ten Kak npuurHa

HN3MCHCHU A CKOPOCTHU ABHUIKCHUSA TCJT

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BelecTBa. Pacuet Macchl

Bu6mmoreka [JOK

16
1 00beMa Tela I10 €ro IMI0OTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHast pabota
17 «OmnpeneneHne IIOTHOCTH TBEPIOTO
TEna»
18 Pemienue 3a1a4d no reme bubmuoreka [IOK
"ITimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBusa Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlabopatopnast padota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS
(medopmarivn) Npy>KUHBI OT
IIPUJIOKEHHOM CHJIBI»
21 SIBnenue taroreuus. Cuia TSHKECTH
CBs13b M@Ky CUJION TSKECTH U
. bubmuorexa [JOK
22 Maccoii Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3amad 1mo TeMe "Cuia TsHKecTH
Cuita TSOKECTH Ha APYTUX IUIaHeTax.
23 dusnueckue xa aKfeyT HCTUKHU bubmorexa LOK
P p https://m.edsoo.ru/ff0a1502
[UIAHET
bu6mmoreka [IOK
24 Hsmepenune cui. JIlnuaamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxeHue IBYX CHJI, HallpaBJIEHHBIX
. X . P bubmuorexa [JOK
26 10 OTHOU MPSMOIA.

PaBHOelcTBYIOIIAS CHTT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agadq mo reme
"PaBHOelicTBYIOIIAA CUT"

28

TpeHue CKOIbXKEHUS U TPEHHE
nokost. Tpenue B ripupoe u
TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopnast pabota «3yuenue
3aBUCUMOCTH CHJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI ABJICHUS U
XapakTepa COMPHUKACAIOIINXCS
IIOBEPXHOCTEN»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3ama4 Ha onpenesieHue
PaBHOACHCTBYIOLIEH CUIIbI

31

Pemenne 3amag mo Temam: «Bec
Tenay, «['padpuueckoe nzodpaxeHme
cuny, «Cuiby,
«PaBHOIEHUCTBYIOIIAS CHIDY

bubmnoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabota no remam:
«MexaHU4eCKOoe JIBHIKCHHECY,
«Macca, mIIoTHOCTE Y, «Bec Temay,
«I"padmueckoe n300paKeHUE CHID,
«Cuibn»y

33

Jasnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1ABJICHUS

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHue raza. 3aBUCUMOCTD
JIaBJICHUS Ta3a OT 00bEMa,
TeMIIepaTypbl

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0a2376



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

[Tepenada naBiaeHuUs TBEPABIMHU

35 TEeIaMU, )KUJIKOCTSIMH U ra3aMu bubmmorexa [JOK
> HKHA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackans
JlaBlIeHHE B )KUJIKOCTH H Ta3e,
36 BBI3BAHHOE JICCTBUEM CHJIBI bubmorexa HOK
A https://m.edsoo.ru/ff0a2718
TSIKECTH
37 Pemenue 3agau nmo teme «/laBnenue bubmuorexa [JOK
B JKHIKOCTH U rase. 3axoH Ilackansay https://m.edsoo.ru/ff0a2826
bubmnoreka LIOK
38 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 I'uapaBanueckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmiaeBoit
KHUIKOCTHBIN HAcoC
AtMmocdepa 3eminu. [Ipuunnsl
CYIIIECTBOBAHUS BO3 HOU
41 O?:HOI{KH 3emiun 3;3y;zI/IMOCTB bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro 1aBIeHUS OT BHICOTHI
HaJl YPOBHEM MOPsI
42 Bec Bo3nyxa. ATmMmocdepHoe bubnuoteka [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdepHoro bubnmnoreka [IOK
nasienus. OnsIT Toppruenn https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOCGhEPHOTO
44 aBJICHUS OT BLICOTB?HI; OBHEM bubmorexa [IOK
a AP https://m.edsoo.ru/ff0a2fc4
MOpsI
45 Bapomertp-anepouns. AtmochepHoe bubnnorexa [IOK

JaBJICHUC HA pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a3136
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Pemenue 3axay mo reme

46 "AtMmocepHoe naBiaeHue"
JlelicTBUE )KMIKOCTH U ra3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumesioBa cuia
JlaGopaTtopnast pabota
48 «OrnpeneneHue BHITAIKUBAIOLIEH bub6numoreka [IOK
CHUJIbI, JEMCTBYIOIIEH HA TETIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbHY
Jlaboparopuas paboTa 1o Teme
«ccnenoBanne 3aBUCUMOCTH Beca
49 TeNa B BOJAC OT 00bEMa Bubmmorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
Tenay
bu6mmoreka [IOK
50 Hnapartne Tex https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHCTpynpoBaHu€E apeoMeTpa UiIu
51 KOHCTPYHPOBAHUE JIOJKH U
OIpeIeNieHuE €€
rpy301n01bEMHOCTH"
Pemenue 3amau no remam:
59 «IlimaBanue cynos. bubnnorexa [HOK
BosznyxomnaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KHIKOCTEH U Ta30B)
bu6nmuoreka [JOK
53 Mexarmecias pabora https://m.edsoo.ru/ff0a3f82
54 Momuocts. EAuHUIEI MOIITHOCTH bubmmorexa [TOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MPHU
HoanLéMe I10 JiecTHule"

56

[IpocTeie MexaHu3Mbl. Phiuar.
PaBHOBeCue cuit Ha ppruare

S7

KonTponbHnas pabora no teme
«/laBneHue TBEpABIX TEII,
KUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabota

58

PesepHsbiit ypok. Pabora ¢
TEKCTaMHU 10 TeMe «/laBneHue
TBEP/IBIX TEJI, )KUAKOCTEH U ra3oBy /
Bceepoccuiickas npoBepoyHast
pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

59

Prruaru B TexHuKe, OBITY U IPUPO/IE.

JlaGopaTtopHnast pabota
«HccnenoBanue ycaoBui
paBHOBECHSI pbYara

0.5

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

60

Pemenne 3a1a4 o teMe «Y CJI0BUA
paBHOBECHUS pbluara

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

61

Koaddunrent monesnoro aeicTpust
Mexanu3ma. Jlaboparopnas pabora
«M3mepenne KI1/1 HaknoHHOM
TJIOCKOCTH

0.5

62

Pemenue 3ama4 mo teme "PaborTa,
motrHocTh, KITI"

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



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

Mexanuueckasi Heprusi.
Kunernyeckas u moTeHuuaibHas
SHEprus

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

64

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPrUn

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT IO TEME

"JKcrepuMEHTAJILHOE ONpEIeIICHUE

NU3MCHCHUS KHHCTH‘IGCKOﬁ nu
MOTEHIIMATIBLHOW SHEPTHH MPU
CKaTBIBAaHMH TeJIa 0 HAaKJIOHHOMH
IIocKOCTH"

66

KoHTposbHas pabota 1o Teme
«PaboTa 1 MOIIHOCTB. DHEPTHUs»

67

PesepBHsblit ypok. Pabora ¢
TEKCTaMH 10 TeMe "MeXaHUUeCcKoe
nIBIOKeHne"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adeeb

68

PesepBHblit ypok. Pabora ¢
TekcTamH 1o Teme "Pabora.
MoiuHOCTB. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

68

12



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

8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabuble | IIpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKOM 1 bubnumoreka LIOK
TEOPUHU U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYI 1
Moaenu TBEPAOTO, KUJKOTO U
’ . bu6nuorexa IIOK
3 ra3o00pa3HOro COCTOSTHUM 1
https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OOBsicHeHHE CBOMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUH BeIllecTBa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannmmueckue u amopgpHbie 1 bubnnorexa [IOK
Tena https://m.edsoo.ru/ff0a5800
5 CmaunBaHme U KaWJUIIPHOCTD. 1 bubnmnoreka [IOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuipeHue u cxatue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpATypbl
8 CO CKOPOCTBIO TETUIOBOTO JBUKCHHUS 1

YaCTHII



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

9 Buytpennss sneprus. CriocoOsl bubmmoreka [LIOK
W3MEHEHUS BHYTPEHHEH YSHEPT U https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Brast remonepenatin https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "[Ipaktruaeckoe

11 HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubmuorexa [JOK
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus”

12 KonnuecTBo TemioTel. Y aenbHas bu6mmoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHe TeTIoBOro OajgaHca.

13 TemooOMeH U TeTIOBOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGoparopHnas pabora

1 "UccenoBaHue SBICHHS bu6mmoreka [IOK
TEMI000MEeHa NPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BOIbI"

PacueT koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO sl HarpEBaHUS
TeJa U BBIENSIEMOT0 UM MIPU
OXJIKICHUH
JlabopaTopHas pabota

16 "Onpenenenue yieabpHON brbmorexa [OK

| https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIlleCTBa
17 DHeprus TOIINBA. Y JeIbHas bubnmnoreka [IOK

TCIJIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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18

IInaBnenue u OTBEPACBAHUC
KpUCTAINIMYECKUX TECII. Yﬂeanaﬂ
TCIJIOTA ITJIaBJICHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTopHas pabora
"OnpeneneHue yaeabHON TeII0ThI
JIaBJeHus apaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue U KOHACHCAIIUS.
Hcnapenue

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y aenpHas Temiora
napooOpa3oBaHUs U KOHICHCAIINH.
3aBUCUMOCTh TEMIIEPATypPhI
KHIIEHUS OT aTMOC(epHOro
JIaBIICHUS

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

22

Brnaxxnocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCUTEIBHOW BIAXKHOCTH
BO31yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agay Ha onpeneneHne
BJIAJXKHOCTH BO3]1yXa

24

[TpuHIUIBI paOOTHI TETIIIOBBIX
nsurateneif. [Taposas TypOuHa.
JIBUraTenb BHyTPEHHETO CTOPaHUs

25

KII/I TermoBoro nBuraress.
TenmoBbie IBUTATENH U 3a1UTA
OKpY>Karolle cpeibl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAaHCHUS U MPCBPALLCHHUA
OHEPTHH B TCIJIOBBIX ITPOLECCax



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

[ToaroroBka K KOHTPOJIBHOM paboTe
1o Teme ""TeroBbIe SABICHUSA.

Bu6mmoreka [IOK

27
N3menenue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BeniecTna"

KontponbHas pabora no teme
" bubmuoreka [IOK
28 TennoBsie siBnenus. 3menenue
. Y https.//m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIeCTBa

29 Onexrpu3zanus Tei. J[Ba poga
ANEKTPUYECKUX 3apsI0B
Ypok-uccienopanue

30 "DnexkTpu3auus TeJl UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

31 B3anmopeiicTBue 3apsiKEHHBIX TEIL. bubnunoreka [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTpUUYECKOE MOJIE.

32 HarnpskeHHOCTB 27IEKTPUYECKOTO bubnnorexa [IOK
nons. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TOJIEH
Hocurenu sanekrpudeckux 3apsioB.

33 OnemeHTapHbli 3apsa. CtpoeHue
aToma

34 [IpoBOAHMKYN U AMDIEKTPUKU. 3aKOH bubnnorexa [HOK
COXPAaHEHUs DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3a1ad Ha npuMeEHEHUE bubnnorexa [HOK
CBOMCTB 2JIEKTPUYECKHX 3aps1/I0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKH TOK, YCIIOBHS €TO

P Y bubnnorexa IIOK

36 cyuiectBoBanus. IcTouHUKH

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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bu6mmoreka [IOK

37 ENCTBHUS IEKTPUIECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JlefictBue

38 ANEKTPUYECKOTO TOJISI Ha 1
MIPOBOJIHUKY U JIUDJIEKTPUKH"

39 DNEeKTPUYECKHUM TOK B METaJlIaX, bubnnoreka [IOK
KUIKOCTAX U rasax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKasi erb 1 e€
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "Usmepenue u els JII/Ip OBaIEHe CHUJIBI 0.5 Bubmmorexa LIOK

" P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTPUUECKOE HATIPSKEHHE.

42 BoawsT™metp. JIabopaTopHas pabota 05 bubnuorexa [JOK
"HM3MepeHune U peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHUs"

ConpoTHBiIEeHHE TPOBOTHUKA.
43 VY neapHOE CONPOTUBICHHE bubmmorexa [JOK
P https://m.edsoo.ru/ff0aa738
BELIECTBA
JlabopaTtopHas pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTUBJIEHHUS IPOBOJHUKA OT €r0 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOIA/IH TOTIEPEYHOTO
Ce4YeHMs U Marepuaia”
3aBHUCHUMOCTD CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpskeHus. 3akon Oma 1is

ydqacCTKa 1nenu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
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https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaGopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHUJTBI

Bu6mmoreka [JOK

46 TOKA, U €ro uepe3 pe3ucTop, oT
AT Pe3 p P https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pesucrope”
47 [TocnengoBarenbHOE U MapallieIbHOE
COEMHEHUS POBOIHUKOB
JlaGopaTopHas padoTa "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSIKEHUI bubnuoreka [IOK
MIPY MOCIET0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopuas padora "IIpoBepka
49 IIpaBUJiIa I CHJIbI TOKA IIPU bubnuoreka [IOK
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3anay Ha npUMEHEHNE
50 3akoHa OMa 7St pa3InyHOro brbmmorexa OK
p https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS TIPOBOIHUKOB
PaboTa 1 MomHOCTH
bu6mmorexa [IOK
51 AIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
Jlaboparopnas pabora
52 "On I;Z[CJ'IEHI/IC pa6OTLI Y MOIIHOCTH bubmorexa [IOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DNEeKTpUYECKHE LIETH U
53 MOTPEOUTENH IIEKTPUIECKON bubnnorexa [HOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
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ITocTostHHBIC Mar HHTbI, UX

54 .
B3aUMOJICHCTBHE
Ypok-uccnenosanue "N3yuenue bubnmnoreka [JOK
55 ) . L
10JIEN MTOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruuTHO€ 1osie. MaruHuTHoe 1osie
Bu6mmoreka [IOK
56 3eMJu ¥ ero 3HauYeHue JJIsl JKU3HU
https://m.edsoo.ru/ffO0acOba
Ha 3emie
[ToaroTroBKa K KOHTPOIBHOU padboTe
1o Teme "DIIEeKTPUUECKUE 3apsbl.
bubmnoreka LIOK
57 3apspKeHHBIC Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTBus. [locTosHHBII
AJIEKTPUYECKUM TOK"
KonrtponbHas paboTa o Teme
"DJIeKTpUUECKHUE 3aPSIb.
3apspKeHHBIC TeJla U UX
. . bubnuoteka [IOK
58 B3anMoieiicTBuS. [locTOSTHHBIN
o " https://m.edsoo.ru/ffO0abea8
ANEeKTpUdYecKuit Tok" /
Bcepocculickas nmpoBepouHas
paborta
PezepaHbiii ypok. Pabora ¢
TekcTamu 1o Teme "[locTosHHbII
. " bu6mmoreka [IOK
59 AIIEKTPHUYECKHUI TOK" /
8 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas
pabota
OmneiT Opcrena. MarHuTHoe mnosue
60 AIEKTPUIECKOTO TOKa MarHuTHoe brbmorexa [OK
P https://m.edsoo.ru/ff0acld2
T0JI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 3JIEKTPOMAarHuTOB B 05 bubnnorexa [IOK

TexHuke. JJaboparopras pabota

https://m.edsoo.ru/ff0ac74a
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"N3yuenue nelcTBUSI MAarHUTHOTO
T0JIs1 HA MMPOBOJIHUK C TOKOM"

62

DNeKTPOABUTATEb TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
3JIEKTPOJBUTATENIEN B TEXHUUECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHcTpyupoBaHue u u3ydyeHue
paboTHI AJIeKTpoaABUTATENS "

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢c

63

OnbiTel Papajest. 3aKoH
AJIEKTPOMArHUTHON UHTYKIIHH.
[IpaBuio Jlenna

64

OnexTporenepatop. CriocoObl
ITOJIYYEHUS DIEKTPUIECKON
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOUHMKAX
SHEpPIrun

65

[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "DIIeKTPUUECKHE U
Mar"HuTHbIE SIBJICHUS"

66

KonTponbHas padbota no reme
"DJIeKTpUUECKUE U MATHUTHBIE
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblit ypok. Pabora ¢
TekcTamMu o TeMe "TerutoBrie
saBJIeHus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHrlit ypok. Paborta ¢
TEeKCTaMU o TeMe "MarauTHble
siBiIeHUA"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

68
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9 KJIACC

Kosun4vecTBO 4acoB JIeKTPOHHbIE
Ne [ara uudpoBbie
Tema ypoka Konrpoabusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl

1 MexaHuueckoe ABHKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE pAMOIUHENHOE 1 bubmuorexa [JOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIMHENHOE

4 nBxkeHue. CpeiHsisi © MTHOBEHHAs 1
CKOpOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bub6nuoreka LIOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUSI. 1
I'padux ckopocTu
JlaGoparopHas paboTa

7 "OnpezeneHne yCKOPEeHHs Tena Ipu 1 1 bubnmnoreka [IOK
PaBHOYCKOPEHHOM JIBH>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM II0cKoCTH"

8 CBo0Ooguoe nanenue tei. OIbITH 1
Tlanunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexa [HOK

okpyxHocTH. [lepunon u 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

oOpaiuenus. JInHeiHas 1 yrioBas

CKOPOCTH
10 LleHTpOCTpEeMUTENTEHOE YCKOPEHUE
1 [Iepssiii 3akoH HeroToHa. Bekrop bub6nuoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHopelicTByrOIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HptoToHa. bubnuoreka [IOK
Cyniepnio3unust CUit https://m.edsoo.ru/ff0ae982
1 Penrenue 3a1a4 Ha MpUMEHEHUE bubmnoreka LIOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aeb6c
bubmnoreka LIOK
1 . r
> Cuna ynpyrocru. 3akon yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ama4 mo teme «Cuita
YIPYTOCTHY
JlaGopaTopnas padoTa
17 «Om I:: GHI;HI/ICI))KCCTKOCTI/I brbmmorexa [OK
pest https://m.edsoo.ru/ff0aee28
MPY>KUHBD)
bu6mmoreka [IOK
18
Crna Tpeina https://m.edsoo.ru/ff0af738
19 Pemenne 3amad mo teme «Cuna bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas paborta
20 "On E enI;HHe EOB(b(i)I/I HEHTa bubmorexa HOK
pedl " B https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenue 3amau mo teme "3aKOHEI BuG OK
21 Herotona. Cuna ynpyroctu. Cuna nosmorexa L

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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22

Cwita TSOKECTH M 3aKOH BCEMHUPHOTO
TATOTCHUS. Y CKOPEHUE CBOOOTHOTO
MaJEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHbepenius "JIBrkeHue Tein
BOKPYT TPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amakTuku"

24

Pentenue 3amau no teme "Cria
TSDKECTH M 3aKOH BCEMHUPHOTO
Taroresus"

bubmnoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

[IepBas kocMu4ecKast CKOPOCTb.
HesecomocTs 1 neperpysku

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuaibHONH TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa C
3aKpEIIEHHOW OChIO BpaICHUS.
MowmenT cusl. LlenTp Tsxectn

bubmnoreka LIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepruaabHOW TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOrO TEIA C
3aKpEIIEHHOW OChIO BpaIICHUS.
MowmeHT cuisl. L{enTp TsxecTn

28

Pemenue 3anad no reme "MomeHT
cuibl. LleHTp TsxecTn"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroroBka K KOHTPOJIBHON paboTe
o TeMe "MexaHnuecKoe IBUKEHHUE.
Bsaumonetictsue ten"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTponbnas pabota o teme

30 "MexaHn4YecKoe IBVKEHUE. bubmorexa HOK
N https://m.edsoo.ru/ff0b06ec
B3aumoneiictue Ten"
Nmnynbce Tena. UMnynbe CUibl.

31 3aKOH COXpaHEHUsl UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOEUCTBUE
Pemenne 3amay no reMe "'3akon bubmnoreka LIOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096¢

33 Ypok-koHdpepenuus "PeakTuBHOE
JIBUSKEHUE B PUPO/JIC U TEXHUKE"

bubmuorexa [JOK

34 Mexannueckasi paboTa 1 MOIIIHOCTh httos://m.edsoo.ru/Ff0b0ag4
PaGora cumsl TsDKECTH, CHITBI bubmuorexa [JOK

35
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGoparopHas pabora

36 «Omnpenenenue pabOTHI CUITBI TPEHUS
MIPU PaBHOMEPHOM JIBUKEHHH TeJa
M0 TOPU30HTAIFHOM TOBEPXHOCTHY

37 CBs13b dHEPTUU U pabOTHI.

[ToreHunaneHas sHEprus

38 Kunernyeckas sHeprus. Teopema o bu6numoreka LIOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ffob0c32

329 3aKOH COXpaHEHUSs YHEPTUH B
MEXaHUKe

40 JlabopaTtopnast pabota «3yuenune bubnmnoreka [IOK

3daKOHa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b0a84
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41

Konebarensnoe JABHKCHHE U €T0
XapaKTECPpUCTUKHU

Bu6muoreka [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KojaedaHusl.
BoinyxxneHHble KoaeOaHusl.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MaremMaTuuecKkuil U pyKUHHBIN
MasiTHUKH

44

Ypoxk-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCTKOCTH
MPY>XUHBI 1 MaCChI I'py3a»

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

45

[IpeBpanienue sHeprum npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlaGopaTtopHast pabota
«OrmpeienieHue 9acToThl U Ieprojia
KoJIe0aHuM MPY>KMHHOTO MasiTHUKA»

bubmnoreka LIOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NepHo/ia KoeOaHui
rpy3a, MOJBEMIEHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbl. CBONMCTBA
MeXaHU4eCKUX BOJIH. [IpogosibHbIE
MOTIEPEYHBIE BOJIHBI

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

49

Ypok-koHpepenius "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckue BOJIHEI"

50

3Byk. PacnipocTpanenue u
OTpa’KEHUE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccienosanue "Habnronenne
3aBUCUMOCTH BBICOTHI 3BYKa OT
qaCcTOTHI"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenmus "YpTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckre KoJieOaHus ¥ BOJHBI'

'

bubmnoreka LIOK
https://m.edsoo.ru/ff0b25f0

55

KonTposabHas pabota no reme
"3aKOHBI COXpAHEHMUS.
Mexanunueckue KoueOaHus 1 BOJHBI'

56

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa QJICKTPOMArHuTHBIX BOJIH

58

Vpoxk-koupepennus "llIkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHMe 3IEKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBsI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOMITEHOTO TenedoHa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3agau Ha onpezenenne
YaCTOThI U JJINHBI
AIEKTPOMATHUTHOM BOJIHBI



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

DneKTpOMarHuTHas IpUpo/a CBETa.

61 CkopocTb cBeTa. BoitHoBbIE bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Ucrounuku cBera. [Ipsimonunerinoe
62 pacrpocTpaHeHHue CBeTa. 3aTMEHUS bubmorexa TIOK
' https://m.edsoo.ru/ffob3658
Counia u JIyHsl
3aKOH OTpa)K€HUsI CBETa. 3epKaja.
63 Pelienue 3agay Ha IpUMEHEHNE bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKoH bubnuoreka LIOK
MpEJIOMJICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpakeHUE
65 cBera. cnonk30BaHue MOTHOTO bu6mmoreka [IOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ffOb3c5c
OIITHYECKUX CBETOBOIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yria najeHus Ha rpaHule "Bo3ayX-
crexiio""
VYpok-koHpepeHuus
" cmoip30BaHKe ITOIHOTO
67 BHYTPEHHETO OTPaKECHUS:
CBETOBOIBI, OITHKOBOJIOKOHHAS
CBSI3B"
bu6mmoreka [IOK
68 JInaser. OnTrdeckast CHia JHH3EL
https://m.edsoo.ru/ffOb3f2c
. bubaunoreka LIOK
69 [TocTpoenne n300paxxeHuii B INH3AX 1

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b3c5c
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JlaGopaTtopHnas pabota
"Onpenenenne HOKYCHOTO

Bu6mmoreka [JOK

70 pacCTOSHUSA U ONTUYECKOU CHJITbI https://m.edsoo.ru/ff0b4206
cobuparotiei TMH3bI"
7 Ypok-koHpepenius "OnTuueckue bubnmoreka [JOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'na3 kak onTuyeckas CuCTeMa. Bu6muoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JlepexTo
3penus. Kak coxpanutb 3penue"
Pasnoxxenne 0enoro cBeTa B CIEKTP.
74 OnebiTel HetoToHa. CroxxeHue bubnunoreka [IOK
CIIEKTpabHBIX I[BETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
CBeTa
JlaGopaTtopHas pabota "OMbITHI 11O
a3JI0KEHHUI0 OEJIOro CBETa B CIIEKT
75 i BOCIPUATHIO [IBETA TPEIMETOB l'IpI:/I bubmmorexa LIOK
https://m.edsoo.ru/ffOc0e2a
UX HaOJIOICHUH Yepe3 [BETOBbIE
¢buibTpol"
VYpok-npaktukym "BosHoBbIE
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTepdepeHus u qudpakuus'”
77 Omnsitel Pezepdopa u nanerapHas bubnmnoreka [IOK
MoJedb aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarer bopa. Moaens atoma

bopa



https://m.edsoo.ru/ff0b4206
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I/ICHYCKaHI/IC " IIOTJIONICHHUE CBETA

. bu6mmoreka [IOK
79 atomoMm. KBanTel. JInneivyareie httos://m.edsoo.ru/ff0c144c
CHEKTPHI
Ypoxk-nipaktukym "Habnronenue bubnmoreka [JOK
80 "
CIIEKTPOB UCITYCKaHUS https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTB U €€ BUIBI bubmmorexa [IOK
a A https://m.eds00.ru/ff0c1672
82 Crtpoenue aToMHOTO sJ1pa. bubnuotexa [JOK
Hyknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
83 PaagnoakTuBHBIE IpEBpALLICHUS. bubnuotexa [JOK
H3oronsl https://m.edsoo.ru/ffOclal4
Pemienue 3aja4 1o teme: bubmuorexa [JOK
84 " "
PaagnoaktuBHbIE IpEeBpalicHUs https://m.edsoo.ru/ff0clb4da
85 [Tepuox monypacmnana
Ypok-KoH(]pepeHLHs
86 "Ppa I/IoaKfI)/IfHHLeI H3JIYYCHHS B bubmorexa HOK
8 i " https://m.edsoo.ru/ff0c2126
PUPOJE, MEIULIMHE, TEXHUKE
SnepHble peakiyu. 3aKOHbBI
87 ccf[x paHeHEs[ 3aus[ OBOTO U bubmmorexa [IOK
P pAA https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEN
88 DHeprus CBsI3U aTOMHBIX S7EP. bubnuoteka [IOK
CBs13b MaccChl U SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amay no teme "SAnepueie
peakuun”
9 Peakuuu cunTte3a u neneHus saep. bubmuoteka [IOK
Nctounuku sneprun ConHIa v 3BE37 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepenmus "AnepHas

sHepreTuka. Jlencrus
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paauOaKTUBHBIX U3JIYYCHHM Ha
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOU ITIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kon
MPoBePSIEeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITOHATHU

1.2

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (bPISI/I‘leCKOC SIBJICHUC

13

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBICHUN B
OKpYXKarollleM MHpE, B TOM uucie GU3NYECKue SBJICHUS B IIPUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO0, BBIICIAT

CyIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UIECKUX SBICHUMA

14

ONUCBHIBATh M3Y4YECHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCMONb3ys (PU3UYECKHE BEIUYMHBI, HPU ONHUCAHUM IPABHIBHO
TPAaKTOBaTh (U3NYECKUH CMBICT HCIONB3YEeMBIX BEIWYHMH, UX
0o0O3HaueHWs: M €AWHUIBl (U3NYECKHX BEIMYUH, HAXOJUTh
(bopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYHMHY C
JPYTUMH BETUYMHAMU, CTPOUTH I'paKU H3YYE€HHBIX 3aBUCMOCTEH

(UBUYECKUX BEIIMYUH

15

XapaKTCPU30BaATb CBOMCTBA TCII, CI)I/ISI/ILIGCKI/IC SABJICHUS U ITPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IpPW O3TOM JdaBaTb CJIIOBECHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa W 3alMCbIBaTb €ro MaTeMaTH4YCCKOC

BBIPA’KCHUC

1.6

OOBSICHATH (PU3UUECKUE SABJICHMS, MPOLIECCHl U CBOWCTBA TeJl, B TOM
quci€ U B KOHTEKCTE€ CHUTyalUil MPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh MNPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOMTH
oObsicHeHue u3 1 — 2 joruyeckux miaroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOICTBa (DM3MUECKUX SIBJICHUHM, (PU3NUECKUX 3aKOHA

HJIM 3aKOHOMEPHOCTU




1.7

pemaTth pacu€THble 3a7auu B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI 1
dbopMynbl, cBsi3bIBaOlIME (U3MUECKHE BEIMYMHBI: HAa OCHOBE
aHalM3a YCJIOBHS 3a/Jayd  3alUChIBaTh  KpPaTKOE  YCIIOBUE,
MOJICTaBJIATh (U3NYECKUE BEIMYUHBI B (OPMYIbl U TMPOBOJIUTH
paC‘IéTbI, HaxXOJUTb CIPaBOYHBIC JAaHHBIC, HCO6XOI[I/IMBI€ JJIsA
pelieHus  3a1ady, OLEHUBAaTh PEATUCTUYHOCTh  IOJYYECHHOM

(bU3HYECKON BETMUNHBI

18

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(bu3MYECKUX METOAOB, B ONUCAaHUHM MCCIEAOBAaHUS BBLICIATH
MpOBEpsieMOE  MpeanoyioxkeHue  (Tumoresy),  pa3iaudyarb  H
MHTEPIPETUPOBATh MOMYyYEHHBIH pe3yNnbTaT, HaXOJUTh OIIMOKU B

X0J¢€ oIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pe3yJibTaTaM

19

MPOBOAMUTH OMBITHI MO HAOTIOACHUIO (PU3NYECKUX SBICHUN WU
buznyeckux  CBOWCTB  Tei:  (POpMynIHpOBaTh  MPOBEPSIEMBIE
IPEIIOJIOKEHNs, CcOOMpaTh YCTAHOBKY M3  MPEAJIOKEHHOIO

06OPYI[OB8.HI/I$I, 3aIIMChIBaTh X0/ OIIbITa U Q)OpMYHHpOBaTL BBIBOAbI

1.10

BBITIOJIHSITH TIPSIMbIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX U
1U(POBBIX MPUOOPOB, 3aMUCHIBATH [TOKAa3aHUS TPHUOOPOB C YIETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

111

NPOBOJUTH HCCIEAOBAaHUE 3aBHCHUMOCTH OJHOH  (PU3UUECKOM
BEIIMYUHBl OT JPYrOM C WCIOIb30BAHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B INIAHUPOBAHUU Y4EOHOTO MCCIEI0BaHUS, COOMPATh
YCTAHOBKY M BBIIOJHATh HU3MEPEHHUs, CIENYysA MNPEIIOKEHHOMY
IaHy, (QUKCUpOBaTh pPE3yJIbTaThl IOJIYYEHHOH 3aBUCHUMOCTHU
(GU3MUeCKUX BEIMYMH B BUJE NPEIJIOKEHHBIX TaOIHUIl U TPpadUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICAOBAHUSA

112

MpOBOAUTL KOCBCHHBIC HN3MCPCHUIA (1)I/I3I/ILICCKI/IX BCJIIMYHWH, CJICOYA
HpeI[J'IO)KCHHOI\/’I HHCTPYKLUU: Ipu  BBIIIOJHCHUU I/I3MepeHI/Iﬁ
C06I/IpaTB OKCIICPUMCHTAJIIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC

HCKOMOM BEJIMYMHEI

1.13

coOmoaTh TMpaBWiia TEXHUKHM O€30macHOCTH TMpu pabore ¢

1abopaToOpHBIM 000pyI0BaHHEM

1.14

YKa3bIBaTb  I[MPUHIUAIIBI JIENCTBUSA HpI/IGOpOB N  TCXHHUYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh MNPHUHIHUIIbLI JeHCTBUS HN3YYCHHBIX

npuOOPOB U TEXHUYECKHUX YCTPOICTB C MOMOIIBIO MX ONUCAHUS,




UCTONb3ysd 3HAaHUS O CBOWCTBAaX (PU3MUECKUX SABICHUA U

H€06XOI[I/IMBI€ (1)I/I3I/I‘-IGCKI/I€ 3aKOHBI U 3aKOHOMCPHOCTHU

1.15

NPUBOJUTE TpUMEphl (HAXOAWTh WH(MOPMALHUIO O TpHUMEpax)
MPAKTUYECKOTO  HCIIOJNIb30BaHHUS ~ (U3MYCCKUX  3HAHUH B
MOBCEHEBHOM KHM3HM Uil oOecriedeHus: Oe30MacHOCTH  IPH
oOpameHun ¢ nTpuboOpaMud U TEXHUYCCKUMHU yCTPOWCTBaMH,
COXpaHEHHsI 370pPOBbS W COONIOJCHUS HOPM 3KOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOILEH cpele

1.16

OCYILECTBIISATH OTOOP UCTOYHUKOB MH(pOpManuu B ceTu MHTEpHET B
COOTBETCTBUU C 33/JaHHBIM ITOMCKOBBIM 3alpoOCOM, HA OCHOBE
UMEIOUIMXCS 3HAHUH W MyTEM CPaBHEHUS Pa3JIMYHBIX MCTOUYHHKOB
BBIJICNIATH MH(POPMAINIO, KOTOpast SBISETCS MPOTUBOPEUMBON HIIH

MOJKET OBITH HGHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh pu BBIIIOJIHEHUH Y4eOHBIX 3a1aHUI
HAay4YHOIIONYJISIPHYIO  JIUTEpaTypy  (PU3MYECKOro  CcoJepKaHus,
CIIpaBOYHbIE MaTepualibl, pecypchl cetu LHTepHer, BianeTh
npuémMamu KOHCIIEKTUPOBAaHUSA TEKCTa, npeoOpa3zoBaHus

uH(pOpPMaIIMU U3 OJJHOM 3HAKOBOM CHCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBe 2 — 3 KCTOYHUKOB HH(pOpMaIMK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHUCIIE MMyOJIIMYHO JieNaTh KpaTKue COOOIIEeHUs O
pe3yibTaTax MPOEKTOB MM Y4YEeOHBIX HCCIIEAOBAaHHUM, HpU 3TOM
IPAaMOTHO HMCIOJI30BaTh M3Y4YECHHBIM MOHATHWHBIN ammapar Kypca

(bu3HKH, COMPOBOXKAATh BHICTYIUIEHHE NIPE3eHTaluen

1.19

IpU  BBIOJIHEHUM  y4eOHBIX TMPOEKTOB M  MCCIEI0BaHUMN
pactpenensiatb OOS3aHHOCTH B TpylIne B COOTBETCTBUH C
MMOCTaBICHHBIMM 3aJadaMHM, CICAUTH 3a BEHIINOJHCHHUEM IIIaHa
NefcTBUI, aJeKBaTHO OLIEHWBAThL COOCTBEHHBIM BKJIad B
JIeSITeIIbHOCTD TPYIIIIBI, BBICTPANBaTh KOMMYHHUKaTUBHOE

BSaHMOHCﬁCTBHC, YUUTBIBAsI MHCHUC OKPYXKAIOIINX

8 KJIACC




Kon
MPOBEPSIEMOT0
pe3yabTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIBb30BAaTh IOHATHUA

1.2

pa3jinyaTtb ABJICHUA IO OIMMMCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

13

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KarollleM MHpe, B TOM uucie GUu3NYeCcKue SIBJICHUS B IPUPO/IE,
IIPU ATOM NEPEBOANTH NPAKTUUECKYIO 331a4y B y4eOHYIO, BBIICIATD

CyIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBICHHIMA

14

ONKCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3UUECKUE SIBICHMUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, HPU ONMCAHUM IPABUIBHO
TpakToBaThb  (PU3MYECKUH  CMBICI  MCIOJIb3YyEMbIX  BEJIMYHUH,
o0O3HaueHWs M eAWHULBl (U3NYECKHX BEJIMYUH, HAXOJUTh
(GopMyJibl, CBS3bIBAIOIIME JAaHHYIO (U3HUYECKYI0 BEIUYHUHY C
JPYTUMH BETMYMHAMU, CTPOUTH I'paMKU U3Y4E€HHBIX 3aBUCMOCTEH

(UBUYECKUX BEIIMYUH

15

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHUS U MPOLECCHI,
WCIIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [J1aBaTb CIIOBECHYIO
(GOpMYIUPOBKY 3aKOHA UM 3alUChIBaTh €ro MaTeMaTH4eCKoe

BBIPA’KCHUC

1.6

00BSACHATH (PU3MYECKHE MPOIIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYyalluii MPaKTUKO-OPHUCHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3
1 — 2 noTMYecKUX MIAroB ¢ MOMOINBI0 1 — 2 M3ydeHHBIX CBOWMCTBA

(I)I/ISI/I‘ICCKI/IX HBHeHHﬁ, (I)I/ISI/ILIGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTH

1.7

pemarh pacy€THbIC 3a/1auu B 2 — 3 NEHUCTBHS, UCTIOIB3YS 3aKOHBI U
(dbopMysbl, CBs3BIBAIONIME (PU3MUECKHE BEIWYUHBI: Ha OCHOBE
aHaJIM3a YCIIOBUS 3aJa4M 3aIlMChIBATh KPATKOE YCIIOBHUE, BBISBIATH
HEJOCTaTOK JAaHHBIX JUIsI PEIICHUS 3aJa4d, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUEThl U
CpaBHUBATh TOJYUYCHHOE 3HAYCHHE (U3NYECKON BEIMYUHBI C

HN3BE€CTHBIMU JJaHHBIMU

18

pacrio3HaBaThb HpO6JICMBI, KOTOPLIC MOKHO PCIOWTH IIPU IMOMOIIH

(1)I/ISI/ILICCKI/IX MCTOAOB, HCIIOJB3Yyd  OINHCAHUEC  HMCCIICOOBAHUAA,




BBIIACIIATH ITPOBEPACMOC IMTPECAIIOTIO0KEHUEC, OICHUBATE IIPABUJIBHOCTD

nopsiiKa NpoBCACHUSA UCCICA0OBAaHM, ACIATh BBIBO/bI

1.9

MPOBOANTH OMBITHI MO HAOTIOACHHUIO (PU3UYCCKUX SIBICHUU WU
(GU3MYECKUX  CBOWCTB  Tell:  (OpPMYJIHpPOBATh  IMPOBEPSECMBIC
NPEINONIOKEHUs, COOMpaTh YCTAHOBKY W3  IPEIUIOKEHHOTO

000pyI0BaHUs, OIMCHIBATH X0 OMBITa U POPMYIUPOBATH BBHIBOIBI

1.10

BBITIOJIHSATH TPSMbIE H3MEPEHUSI C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpoB ¥  JNaTYMKOB (U3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3ynbTaThl HW3MEPEHHH ¢ y4E€TOM 3aJlaHHOM  aOCONFOTHOU

MOTPEIIHOCTH

111

MPOBOANWTHh HCCIENOBAaHUE 3aBHUCUMOCTH OJHOW  (hu3HuecKoi
BEJIMYMHBI OT JPYrOd C HCIOJIb30BAHMEM IMPSAMBIX H3MEPEHUM:
IUIAHUPOBATh HUCCIIEJOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEeHUs, cJleays MpeiJIOKEHHOMY IUlaHy, (PUKCHpOBaTh
pe3yJbTATHI MOJYYEHHON 3aBUCUMOCTH B BHJE TaOJHUIl U TPa(HKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICAOBAHUSA

112

MPOBOJIUTh  KOCBEHHBIE  M3MEPEHHS  (U3MYECKUX  BEJIIMYHUH:
IUIAHUPOBATh ~ W3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIbHYIO
YCTAHOBKY, CJlE€Aysl NPEIIOKEHHONM WHCTPYKLIMU, W BBIYUCIATH

3HAa4YCHUC BCIINYNHBI

1.13

coOmoiaTh TpaBWila TEXHUKHM O€30MacHOCTH MpH pabore ¢

1a00paTOpHBIM 000pyIOBAaHUEM

1.14

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa UX ONMCAHMSA, UCIOJIb3Ys
3HaHHSA O CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOJUMbIE

(I)I/ISI/I‘ICCKI/IC 3dKOHOMCPHOCTHU

1.15

pacino3HaBaTb MPOCTLIC TEXHUYCCKUEC yCTpOﬁCTBa N U3MCPUTCIIbHBIC
HpI/I60pBI o ¢XeMaM M CXEMAaTU4YHbIM PUCYHKaM, COCTABJIATE CXCMBI
QJICKTPHUYICCKUX HCHGP'I C TMOCJICAOBATCIbHBIM U IMapaJUICIIbHBIM
COCIMHCHHUEM DJJICMCHTOB, pasjindyasd YCIIOBHBIC 0003HaYCHUS

9JICMCHTOB 3JICKTPHUYCCKUX enei

1.16

NPUBOANUTE TpPUMEpHl (HAXOAUTh HWHPOPMALMIO O MPUMEPAX)
NPAaKTUYECKOr0  HCIOJNB30BaHUS  (PU3MYECKMX  3HAHMM B
MOBCEIHEBHON JKM3HM 1 obOecrieyeHUs O€30IacHOCTH  TpH

06paIJ_[CHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHMU YCTpOﬁCTBaMH,




COXpaHEHHsI 3JI0pOBbsI M COOJIONEHUS HOPM HKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOILEH cpele

117

OCYIIECTBIISATh MOUCK HH(POpMAIK (U3HUECKOTO CONEPKAHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHHUS
JIOTIOJIHUTEIBHBIX MCTOYHUKOB BBLAEIATh MH(OpPMAIMIO, KOTOpas

SBIISICTCSA IPOTUBOPEYMBOM HIIM MOKET OBITh HEZJOCTOBEPHOM

1.18

UCTOJB30BAaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 3aJaHUN HAY4HO-
HOMYJSIPHYIO JTUTEPATypy (PU3HUECKOro COJep:KaHus, CIIPaBOYHbIC
MaTepuaisl, pecypchl cetd MHTepHeT; BiaaeTs mpuéMamu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJTHOU

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHBIC THCHMEHHBIE M  KpaTKUE  YCTHBIC
coobienus, 00o0mas UHGOPMALMIO U3 HECKOIbKUX HCTOYHUKOB
(GU3NIECKOTO COAEp)KaHUs, B TOM YHCJE MyOIMYHO MPECTABISATH
pe3yabTaThl IPOSKTHOM WM UCCIIE10BATEIbCKON 1eATEIbHOCTH, IPU
9TOM IPaMOTHO HCIIOJIb30BaTh M3YYECHHBIM IOHATHWHBINA ammapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYINICHUC HpeSCHTaHHCﬁ

1.20

IIPY BBIMIOJITHCHUN YY€OHBIX MTPOCKTOB M MCCIIEIOBAHUHN (DU3UICCKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJjauaMM, CJEIUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTHUPOBATh €ro, aJeKBATHO  OIICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE, TMPOSBIAS  T'OTOBHOCTH

pa3pemiaTh KOH(PIUKTHI

9 KJIACC

Kon
MPOBePIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0o 00pa3oBaHus

11

HCIOJIb30BATh U3YUYCHHBIC ITOHATUA

1.2

pas3inyaTtb ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIILITOB, ACMOHCTPHUPYIOIIUX TaHHOC (1)H31/I‘—I€CKOG SIBJICHHUC

13

pacro3HaBaTb MPOABIICHUC HN3YUYCHHBIX (I)I/IBI/I‘-ICCKI/IX SIBJICHUH B

OKpYXKaroIleM MHUpe, B TOM 4Yuciie pU3nYecKue sIBJICHUS B MPUPO/IE,




[P 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7]auy B Y4eOHYIO, BBIICIATh

CyIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UIECKUX SBICHUIMA

14

ONHKCHIBATh HM3yYCHHBIE CBOWCTBA Tel W (U3UYECKUE SIBIICHHUS,
UCTIONB3Ysl (U3UYECKHE BEIMYMHBI, NpPU ONMHMCAHUH TPABHILHO
TPakTOBaTh  (PU3MYECKHIl CMBICT  HCIOJNb3YyeMbIX  BEJIMYHUH,
o0O3HaueHWst M eAWHUIBl (DU3NYECKHX BEJIMYUH, HAXOJUThH
dbopMyIbl, CBS3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYHUHY C
JPYTUMH BEITMYMHAMU, CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘{€CKI/IX BCIIMYUH

15

XapaKTCPU30BaTh CBOMCTBA TCI, (1)H3H‘-I€CKI/I€ SABJICHHA U IPOLECCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IpPU OSTOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3aKOHa M 3allMChIBATb €ro MaréMaTu4dcCKocC

BBIPAKECHUE

1.6

00BACHATH (PU3HUECKHE MPOILIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTyallMid MPAaKTHKO-OPHCHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHUE W3
2 — 3 JIOTUYECKUX MIaroB C MOMOIIbIO 2 — 3 U3YyUEHHBIX CBOMCTBa

bu3nvecKux sBICHUN, PU3MUECKIX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3afayd (ONMUparoIuecs Ha cUcTeMy u3 2 — 3
YpaBHEHMI), HCIIONAB3Ysl 3aKOHbBI U (OPMYJbl, CBS3BIBAIOLIUE
(Gu3nyeckue BEIUYMHBL: HAa OCHOBE aHalu3a YCIOBUS 3aJadu
3allAChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOUIME WIIU
M30BITOYHBIE TAHHBIE, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMbIE
JUIsl PEILIEHUs, TIPOBOJUTL PAacyYEThl U OLEHUBATh PEATMCTUYHOCTh

MOJIYYCHHOI'O 3HAYCHU A (I)I/ISI/I"ICCKOI‘/’I BCIIMYMHBI

18

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PCHIUTHL IIPU IMMOMOIIU
(I)I/ISI/I‘IGCKI/IX METOH0B, UCTIOJIB3Ys OITMCAHUC UCCIICAOBAHUSA, BBIACIIATD
MMPOBEPACMOC MPCANOJIOKCHUC, OLICHUBATH IMPABUJIBHOCTL IMOPAAKA
MNPOBCACHUA HUCCICAOBAHUS, ACJIATb BbIBOJAbI, HHTCPIPCTUPOBATH

pe3yabTaThl HAOIOICHHUIA 1 OTIHITOB

19

IPOBOJUTH OMNBITHl MO HAOMIOJCHHUIO (PU3WYECKUX SBICHUM WIN
(bu3nUeCKUX CBOUCTB TEJ: CAMOCTOSATEIBHO COOMpaTh YCTAHOBKY U3
M30BITOYHOTO Habopa 000pyAOBaHNUs, ONMUCHIBATh XOJ1 OIbITA U €ro

pe3yabTaThl, POPMYIUPOBATH BHIBOIBI




1.10

OPOBOAUTH TPH HEOOXOJMMOCTH CEPHUI0 MPSMBIX H3MEPEHHH,
OIpesiesisisl CpeHee 3HAUYeHHE HU3MepseMoil BeauuuHbl ((PokycHoe
paccTrosiHue coOmparomieil JTUH3bI), 000CHOBBIBATh BBIOOP CIIOCOOA

HU3MEpeHHs (U3MEPHUTEIILHOTO IPUOOopa)

111

MPOBOANTH HUCCIICJOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
MCII0JIb30BAaHUEM MPAMBIX U3MEPEHHI: TIIaHUPOBATH HCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOUPATh YCTaHOBKY, (DUKCHPOBATh PE3YIbTAThI
MOJTYYEHHOW 3aBHUCHMOCTH (PU3MYECCKUX BEIMYMH B BHUJC TAOIHIIN

l"pa(bI/IKOB, ACJIaTh BBIBOJEI 110 pE3YyJIbTaTaM UCCICA0OBAaHMA

112

OPOBOJIUTH  KOCBEHHBIE HM3MEpeHHs  (U3NYECKUX  BEIHYHUH:
IUIAHUPOBaTh ~ HM3MEpPEHHs,  COOMpaTb  AKCIEPHUMEHTAIBHYIO
YCTAaHOBKY M BBIINOJHATH W3MEPEHHUs, CIEAysd NpeIOKEHHON
WHCTPYKLMH, BBIYHCIATH 3HAYCHHE BEJIMYMHBI M AHAJINU3UPOBATH
MOJIyYCHHBIE PpE3yJIbTaTbl ¢ YYETOM 3aJaHHOM IIOTPEIIHOCTH

HU3MEPEHUI

1.13

CO6J'IIOI[3TL [mpaBrJia TCXHHUKH 0e30macHOCTH pu pa60Te C

1ab0paToOpHBIM 000pyIOBAaHHEM

1.14

pa3jindaTb OCHOBHBIC IIPHU3HAKHU N3YUYCHHBIX (I)I/ISI/I‘ICCKI/IX MOJICIICH:
MaTCprajibHad TOYKa, a0COJIIOTHO TBépI[OC TCJI1O0, TOYCYHBIN
HCTOYHHUK CBCTA, JIY4, TOHKadA JIMH34, IIaHCTapHasA MOJCJIL aToMa,

HYKJIOHHad MOJACJIb aTOMHOT'O dapa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS H3YUYEHHBIX NPHOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIOJIB3Ys
3HAaHUS O CBOWCTBaX (PU3MUECKUX SIBICHHMH M HE0OXOIUMBbIE

¢buznyecKne 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMBl M CXEMaTUYHbIE PUCYHKH W3YYECHHBIX
TEXHUYECKUX  YCTPOWCTB,  U3MEPHUTENbHBIX  NpUOOpPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUN Y4eOHO-TIPAKTUYECKUX
3aj1a4, ONTUYECKHE CXEMBI [Tl TOCTPOEHHSI M300pa’keHHH B IIIOCKOM

3epKaJie U coduparorei mmH3e

1.17

NPUBOANUTH TpPUMEPhl (HAXOAUTh HHPOPMALMIO O MPUMEPAX)
NPAaKTUYECKOr0  MCIOJNB30BaHUS  (PU3MYECKMX  3HAHMM B
MOBCEIHEBHOM KU3HU Il oOecriedeHus: O€30IacHOCTH TpH

06paIJ_[CHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHMU YCTpOﬁCTBaMH,




COXpaHEHHsI 3JI0pOBbsI M COOJIONEHUS HOPM HKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOILEH cpele

1.18

OCYIIECTBIISATh MOUCK HH(POpMAIK (U3HUECKOTO CONEPKAHUS B
cetn UHTEpHET, CaMOCTOATENHHO (hOPMYIIUPYS TOMCKOBBIN 3a1poc,
HaxOJWUTh IYTH OIpPEACNICHHUs JIOCTOBEPHOCTU  IOJYYEHHOU
nH(pOpMallMM Ha OCHOBE MMEIOIIUXCS 3HAHWHA U JIOTIOJHUTEILHBIX

HNCTOYHHUKOB

1.19

UCTOJB30BAaTh MPU BBIMOJIHEHUH Y4YeOHBIX 3aJaHUN HAY4HO-
HOMYJSIPHYIO JTUTEPATypy (PU3HUECKOro COJep:KaHus, CIIPaBOYHbIC
MaTepuaisl, pecypchl cetd MHTepHeT; BiaaeTs mpuéMamu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus HHPOPMALIUHU U3 OTHOU

3HAaKOBOM CUCTEMBI B APYyryro

1.20

co3faBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBe HWH(pOpMALUM U3 HECKOJBKUX HCTOYHUKOB (HU3HUECKOTO
COJIepKaHUs, TMyOJIMYHO TIPEJICTABIIATh PE3YJIbTAThl IPOCKTHON HITU
UCCJIE0BATENIbCKOM  NI€ATENIbHOCTH, HpPU  3TOM  I'PaMOTHO
WCIIOJb30BaTh H3YYCHHBIM MOHATUUHBIA anmapar HM3y4aeMoro
pasnena (pU3MKU U COMPOBOXKIATh BBICTYIUICHHE MpE3CHTaluel ¢

y4€TOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

121

IIPU BBIMOJHEHUN Y4€OHBIX MTPOEKTOB U MCCIEA0BaHUN (PU3MUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTABJIICHHBIMU 3a/la4aMH, CIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA M  KOPPEKTHUPOBATh €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTh TPYIIbI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE, TPOSBIAS  T'OTOBHOCTH

paspeniaTh KOHQIMKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pasneJa

Kon

3JIEMEHTA

[IpoBepsiemble 3J1eMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B IIO3BHAHUUN OKPYXXAIOIIEIO MUPA

11

Ou3uka — Hayka O Mpupoze. SBleHUsS TPUPOIDL.
OusnuecKkue SABJICHUS: MEXaHHUYECKUE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckne BeNMUYMHBL M3mepenne —Qu3HUECcKUX
BemuunH. Dusuueckue mpubopsl.  [lorpemmnocTs

n3MepeHuil. MexayHapoHas CUCTeMa eAUHUIL

1.3

ECTGCTBGHHOHay‘lHHﬁ MCTOMA IMO3HAHUA: Ha6J'IIO)IeHI/IC,
IOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHUEC I'MIIOTEC3,
OKCIICPUMCHT IIO0 IPOBCPKEC THUIIOTE3, 00BsCHCHHE

Ha6m0z[aeMoro SABJICHUS

14

Onucanue GU3NUECKUX SIBICHUN C IIOMOILBIO MOJIENIEH

15

[IpakTuueckue paboThI:

H#H##Par###13MepeHne pacCTOSHUM.
H#HPar#H#l3mepenne o0bEMa KUAKOCTU U TBEPAOTO
Tena.

H###ParfH##0npeeneHe pa3MepoB MabIX TeIl.
HHPar##l13Mepenrie  TeMmriepatypel [pU  TOMOIIU

KUIKOCTHOI'O TCPpMOMETPA U AATYHUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHUUN BEIIECTBA

2.1

H###Parf##CTpocHNE BEIleCTBA: aTOMbl M MOJIEKYJIBL,
ux pasmepsl. ONBITHI, JOKa3bIBAIONINE JUCKPETHOE

CTPOCHUEC BEIIECCTBA

2.2

#i#Par### ] pmokenne  yactur,  BemiecTBa.  CBS3b
CKOPOCTH  JIBIDKEHHSI YacTUI[ C TeMIepaTypou.

BpoyHnoBckoe nBuxenue, iudpdysus

2.3

B3anmopeiicTBre YacTHI] BENIECTBA: TPUTSKEHHUE U

OTTaJIKUBAaHUC




H##Par### ArperatHoie COCTOSIHUS BEILIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
24 (kpuctayinuecknx)  Tel.  B3auMoCBSI3b  MEXITY
CBOWCTBAMH  BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSIHUSIX Y UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[IpakTuyeckue paboThI:
H##H#ParfH##0OLeHKa uameTpa aToMa METOZOM PsiIOB (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 HAHPar##H#ONBITET 1[I0 HAOMIOLEHUIO  TEIIOBOTO

pacIMpeHus ra3os.
HA#HParfH##0nbITl 10 OOHAPY)KEHUIO JIEUCTBUS CHUII

MOJICKYJSIPHOT'O HIPUTKCHUS

JIBIDKEHUE U B3AMMOJEMCTBUE TEJI

31 MexaHnnueckoe JIBUOKEHUE. PaBHomepHOE 51
' HEpaBHOMEPHOE JIBIDKCHUE
H#HParfH#H#CKOpOCTb. CpenHsis ~ CKOpOCTh  TIpU
3.2 HEPAaBHOMEPHOM JIB>KEHHMH. Pacuér myTtu m BpeMeHH
JIBYOKCHUS
SIBrnenne mHepuuu. 3aKOH MHepUUH. B3aumonenicTBue
3.3 T€J KaK IPUYUHA U3MEHEHHUS CKOPOCTH JBUKEHUS TeIl.
Macca kak Mepa HHEpTHOCTH Teja
34 ###HPartHH# InotHOCTE BemiecTBa. CBS3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B €IMHUIIE 00BhEMA BEIIeCTBA
35 Cuila Kak XapakTepuCTUKa B3aUMOJCICTBUSA TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MIOMOIIBIO JUHAMOMETPA
37 #it#HPartHHIBnenrne TATOTeHHS M cuia TshKkecTu. Cumna
' TSKECTHU Ha Ipyrux IiaHetax. Bec tena. HeBecomocTh
38 Cuna tpeHusi. TpeHHe CKONbXKEHUS U TPEHHUE MOKOS.
' Tpenue B npupoie U TEXHUKE
3.9 H#HPar#H##Crio)keHne CWI, HampaBJIEHHBIX IO OIHOM
' npsmoii. PaBHoaercTByromas cun
3.10 [IpakTuyeckue paboThI:




OmnpeneneHne CKOPOCTH PABHOMEPHOTO JABHMIKEHMSI
(wapuka B KMIKOCTH, MOJEJIU 3JIEKTPUYECKOTO
aBTOMOOWIE W Tak pganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXEHHs Opycka WIM IIapuka IIo
HaKJIOHHOM IulockocTH. OmpeseneHue IMI0THOCTU
TBEpaoro  Tema.  OmbITBl,  JEMOHCTPHUPYHOIUE
3aBHCUMOCTH pacTshKeHus (aedopMarin) npyxuHbl OT
IPUIIOKEHHOM cuibl. OIBITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTb CHJIbI TPEHMSI CKOJIBKEHHUS OT Beca Teja U

XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN

du3nyeckue IBICHUS B IIPUPOAC: IPUMEPHLI ABUKCHHUS C

3.11 Pa3IMYHBIMU CKOPOCTSMM B KUBOW M HEXKUBOU IIPUPOJE,
JIeUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETD, MOALIMITHUKI

JIABJIEHME TBEPJIBIX TEJI, YKUJKOCTEN 1 TA30B

41

HaBJ’IeHI/Ie TBépI[Ol"O tena. CrocoOsl YMCHBIICHUA U

YBCJIMYCHU NaBJIICHUA

4.2

[[aBJ'ICHI/IC raza. 3aBHCHMOCThH JaBJICHUA TIa3a OT

o0BEMa, Temreparypbl

4.3

Hepeﬂaqa JaBJICHUA TBépI[I)IMI/I TCJIaMU, ) KUJKOCTAMU U

razamu. 3akoH Ilackans. [IneBMaTHdyeckue MamHbL

44

3aBUCUMOCTh  JIaBJIEHUS O KUAKOCTH OT TJIyOUHBI.
I'mnpocratnueckuit napaJokc. CooOuaromuecs

cocynsl. ['mapaBnuyecKue MeXaHU3MbI

4.5

At™mocepa 3emmm U atMocepHOe  JIaBIIECHUE.
[lpu4nHBl  CyIIECTBOBaHMS  BO3AYIIHOH  OOOJIIOYKH
3emu. OnbIT Toppuuemnnu. 3aBUCUMOCTh
aTMOC(EpHOro AaBIEHHsS OT BBICOTHI HAJl YpPOBHEM

Mopst

4.6

N3mepenue armocdeproro napneHus. [Ipubopsl mis

M3MEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JleficTBrE XHUIKOCTH M Ta3a Ha IMOTPYKEHHOE B HUX
Teno. BriTankuBaromas (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3myxomiaBanue

49

[IpakTrueckue pabOTHI:

HccnegoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOrpYKEHHOW B IKHIKOCTh 4YacTH Tela.
OnpeneneHre BBITAIKMBAIOIICH CHUJIbI, JEUCTBYIOIICH
Ha Telo, MNOrpyk€HHOe B JKHUIKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAIKHUBAIOIIECH CHIIbI, ACHCTBYIOIIEH
Ha TEJI0 B JKHUJIKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTH  BBITAJIKUBAIOIICH
CHJIBL, IEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00BEMaA
MOrPY>KEHHOM B )KMAKOCTb YaCTH TeJla U OT IJIOTHOCTH
xuakoctu.  KoHCTpyupoBaHue — apeomeTpa WU
KOHCTPYMPOBAaHHUE JIOAKM U  OIpejAesieHue e

l"py3OHO,I[’béMHOCTI/I

4.10

duznyeckue SABJICHU A B IIpHUpOACL: BJIMAHHC
aTMOC(i)CpHOFO JaBJICHUA  Ha JKHBOH OpraHu3Mm,

TJIaBaHUE PHIO

411

TexHuueckue ycTpoicTBa: COOOIIAIONIMECS COCY/bI,
YCTPOICTBO BOAONPOBOJA, THMIPABIMUYECKUI mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOI HAcoC,

apeomeTp

PABOTA, MOIIIHOCTb, DHEPT'UA

5.1 Mexanunueckas padorta

52 Mexaaundeckas MOIITHOCTh

53 [IpocThie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHAs

' MJI0CKOCTh. [IpaBuiio paBHOBecHs pbluara

54 [IpumeHeHue paBuiia paBHOBECHS pbluara K OJIOKy
«3onmoroe  mpaBuio»  MexaHwku.  Koaddument

9.5 MOJIE3HOTO  JICUCTBUSI ~ MEXaHU3MOB. IIpoctoie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenuumanpHas SHEPTUU TeNa, MOAHATOr0 Haja 3eMIIEN

5.7 Kunernueckas sHeprus

- [TonHass mMexaHu4eckasi SHEpPTUsa. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHUUIEeCKOM OHEPrun




5.9

[IpakTrueckue pabOTHI:

#H#HPar###Onpenenenue pabOTHl CHIIBI TPEHHS TPH
PaBHOMEPHOM JABM)KEHHUU Teja IO T'OPU30HTAIBHOU
MOBEpXHOCTU. MccnenoBaHue yCIOBUH paBHOBECUS
pbryara. Msamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MeXaHHYeCKOH OHEPrun

5.10

duznyeckue SABICHHUSA B npupoac: pbiHaru B TCIIC

YCJIOBCKaA

5.11

TexHudyeckue yCTpPOWCTBA: pblyar, MOJBWKHBIA U
HEMOJIBIKHBINM OJIOKHU, HAKIIOHHAS IJIOCKOCTh, TPOCTHIC

MEXaHU3MBbI B OBITY

8 KJIACC

Kon
pa3nea

Kon
3JIeMeHTa

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE TOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKON
TEOPUM CTPOCHMs BeliecTBa. Macca M pa3Mmepsl
MoJieKyl. OmbIThl, MOATBEPXKJIAIOLUINE OCHOBHBIE

TTOJIOXKCHUA MOJ'ICKy.]'IHpHOKHHGTH‘IGCKOfI TCOpUUn

6.2

Mogenu  TBEpPAOrO, IKHIKOIO M razoo0pa3HOro
cocTosiHUM BemecTBa. Kpucraminueckue nu amopgpHbie

TCI1a

6.3

OO®bscHEHNE CBOMCTB ra3oB, )KUJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIOKEHUH MOJIEKYIIPHOKHHETHYECKON

TEOPHUH

6.4

CMauuBaHue 1 KalmWJIAPHBIC ABJICHUA

6.5

TennoBoe pacmnpeHne u cxxatue

6.6

Temneparypa. CBs3pb TemmepaTypbl CO CKOPOCTBIO

TCIIJIOBOI'O ABMXKXCHUS 4aCTHUIL




Bnaytpenuss SHEPTIHUsl. Crioco0b1 W3MEHEHUS

6.7 BHYTPEHHEH 3HEpruM: TeIuioneperaya U COBEpIIECHUE
paboThI
68 Buybt TeTIoNepeIaun: TEIUIONPOBOAHOCTb,
' KOHBEKIIHS, N3Ty4YCHHE
KonnuectBo  temnorel.  YienpHas — TEIUIOEMKOCTb
6.9
BEIIIECTBA
TemsooOMEH ¥ TEmIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
611 [InaBnenne ©  OTBepAEBAaHUE  KPUCTAIUIMYECKUX
' BEIIECTB. Y AelbHasl TEIUIOTa IIaBIeHUs
[TapooGpazoBanue u  KoHueHcauus. Vcnapenwe.
6.12 Kumnenne. VYnenbHas Temiota MapooOpa3oBaHMsL.
' 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 OHeprus TOIINBA. Y JelIbHas TEIIOTa CrOpaHus
[lpunnuner  pabGotel TemoBblx jaBuratenein  KII/|
6.15 TEIJIOBOTO ABUraTess. TemoBble JBUraTeNn U 3aluTa
OKpY>KaroIleu cpeibl
3akOH COXpaHEHHS ¥ TPEBpAlICHUS DSHEPIUU B
6.16
TETUTOBBIX MPOIIECCax
[IpakTuueckue paboOThI:
HHHPar###ONBITEl IO OOHAPYXKEHUIO JEHCTBHS CHII
MOJIEKYJISIPHOTO MIPHUTSKSHHUS.
H#HPar###ONBITBI  TI0  BBIPALMBAHUIO  KPUCTAJUIOB
6.17 IIOBAPEHHOM COJIU WIH caxapa.

#HHPart#H#ONBITEE 1Mo HAOMIOAEHHIO  TEIIOBOIO
pacIIpeHust ra30B, KHUIKOCTEH M TBEPIBIX TEI.
#HH#HPar###Onpenenenye JaBieHus BO3Iyxa B OajuioHe

HITPHLIA.




HHHPar##H#ONBITH, AEMOHCTPUPYIOLINE 3aBUCUMOCTH
JaBJICHUS BO3[yXa OT ero o0b&Ma U HarpeBaHUS WU
OXJTAXICHUSI.

HHtPartH## IpoBepka TUIIOTE3bI JTUHEHHOU
3aBUCUMOCTH  JUIMHBI ~ CTOJOWMKAa  >KMJIKOCTH B
TEPMOMETPHUUYECKOHN TPyOKE OT TeMIIepaTypBhI.
#i#Par#t#HHabmonenne  W3MEHEHUS  BHYTpPEHHEH
SHEPTUH TeJla B pe3ysbTare TeIuionepeaadn u paboThl
BHEILIHUX CHUIL.

#H##HPar##llccnienoBanue SBICHUS TEINIOOOMEHA IPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOMBI.
#HH#Par###Onpenenenue KOJIMUECTBA TEIJIOTEI,
MOJIYYEHHOTO BOJOM MpPH TEIUIOOOMEHE C HarpeThiM
METAJLTUICCKUM IIHITHHIPOM.

#HHPart##Onpenenenue  yaenbHOM — TETIOEMKOCTH
BEIIIECTBA.

#H##Par###ccrnienoBanue mpoiecca ucnapeHus.
###Par###Onpenenenre OTHOCUTEIBHONW BIAXHOCTH
BO3/yXa.

H#H#H#Par##Onpenenenue yIEIbHON TEIUIOTHI

IIJIaBJICHUA JIbJaA.

6.18

®usnyeckue SABICHUS B MPHUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KamWULIPHBIE SBICHUS B MPHUPOJE,
KPUCTaJUIBI B IpUpojie, u3nydenue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudeckue yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
HCIIOIb30BAaHUs KPUCTAIIOB, )KUJAKOCTHBI TEPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOHHa,

ABUTATCIIb BHYTPCHHETO CrOpaHUsL.

OJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1

Onektpuzarys Ten. JIBa poaa dJIEKTPUUECKUX 3apsiIoB




B3anmoneiictBue 3apsbkeHHbIX Tel. 3akoH Kymona

7.2 (3aBUCHUMOCTD CUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSJI0B U PACCTOSTHUS MEXKTY TeJIaMu )
DnexTpudeckoe T0JIE. Hanpsoxénnoctsb

7.3 anekTpuyeckoro  noss.  [lpuHIun — cymeprno3unuu
NEKTPUYECKUX 110JIEN (Ha KaYECTBEHHOM YPOBHE)
Hocurenu snexTpuueckux 3apsaaoB. DJIEMEHTAPHBIN

7.4 anekTpudeckuid 3apsana. Crpoenue aroma. [IpoBogHuKU
U JIUDJIEKTPUKU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiia

26 DNEKTPUYECKU  TOK.  YCIIOBUSL  CYIIECTBOBaHUS

' AIEKTPUUYECKOTO TOKA. ICTOUHMKH MOCTOSTHHOTO TOKa
HeticTBus ANEKTPUUECKOTO TOKa (TerutoBoe,

7.7 XUMHYECKOE, MAarHUTHOE). OJEKTPHUUECKUH TOK B
KHUJKOCTAX U razax

- g OnekTpuyeckas 1enb. Cuiga ToKa. ODJIEKTPUUECKOE

' HaNpsHKEHUE
29 Conporusienue MPOBOTHUKA. VY aenvHOE
' CONPOTHUBIICHNE BEIIECTBA

7.10 3axon OMa 15 yyacTka 1enu
[TocnenoBarensHOE W TMapajUIeIbHOE  COETUHEHUE

7.11
MIPOBOJTHUKOB
PaGota u MONIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenna

213 DNeKTpUUecKHue IeNu U MOTPEeOUTENN dIEKTPUIECKOI

' sHepruu B ObITy. KopoTkoe 3aMbikanue
[TocrossHHBIE MarHUThL. B3anmoaeiicTBHE MOCTOSTHHBIX

7.14
MarHuTOB
MaruuTtHOe moJjie. MarHuTHOoe moJjie 3eMJd U €ro

7.15
3HaYeHHe JUIST )KU3HU Ha 3eMIie

216 OmnpeiT Opcrega. MarHUTHOE TMOJE AIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMAardHuTOB B TCXHUKE




JlelicTBUE€ MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

BHGKTPOI[BI/IFaTCJ'IB IMOCTOSTHHOTO TOKa. Mcrob30Banme

o JJIEKTPOJABUIaTeIeH B TEXHUYECKUX YCTPOMCTBAaX U Ha

TPaHCIIOPTE

Onbitel  @apagnes.  SIBiaeHHE  3IEKTPOMArHUTHON
7.18

naaykuud. IIpasuno Jlenna

DneKTporeHepaTop. Crioco6b1 MOJIyYEHUS
7.19 JNEKTPUYECKON  DHEPrud.  DJEKTPOCTAHIIMM  Ha

BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue pabOTHI:

OnbIThl 1O HAOJIIOICHUIO AIEKTPU3ALIUY T HHAYKLINEH

U [IPU CONPUKOCHOBEHUH.

UccnenoBanue neWCTBUS 3JIEKTPUUECKOrO IMOJS HaA

MIPOBOTHUKH U JUDJICKTPUKH.

COopka u mpoBepka padOTHI SJIEKTPUUYECKON IETH

IIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbl TOKA.

W3mepenue u peryinpoBaHue HANPSKEHUSL.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HIYILIETO

4yepe3 pE3UCTOp, OT CONPOTUBIEHUS PpE3UCTOpa U
220 HaIpsDKEHUS Ha PEe3UCTOPE.

OHI)ITI)I, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTDb
JIEKTPUUYECKOTO COMPOTHBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYEeHUs U MaTepuaa.
IIpoBepka mpaBWiia CJIOKEHHS HANPSHKEHUWA TpU
MOCJIEOBATEIbHOM COCJUHEHHH [IByX  PE3HCTOPOB.
IIpoBepka mpaBuia Ui CHIIbI TOKa MPH MapaieIbHOM
COeMHEHUH  pe3uctopoB. Omnpenenenue  paboOTHI
JNEKTPUYECKOr0 TOKA, HIYIIEr0 4epe3 pPEe3UcTop.
OmpeneneHre  MOIIHOCTH — JJIEKTPHYECKOTO  TOKa,
BBIJIEIISIEMOI Ha pesucrope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UIYIIETO Yepe3 JaMIIOuKy, OT

HanpspkeHus Ha Heil. Onpenenenue KIIJ[ narpesarens.




HccaenoBanue MAarduTHOI'O B3aUMOJEHCTBUS
MOCTOSSHHBIX MAarHuToB. M3ydeHne MarHUTHOTO MOJIs
MOCTOSIHHBIX MArHUTOB MNP WX OOBEAMHEHUH U
pasaenenuu. McciienoBanue qeiCTBUS AIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OInBbITHL,
JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTD CUJIBI
B3aUMOJICCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HalpaBjJeHUA TOKa B Karymke. K3yudeHue
JEUCTBUSI MAarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM.
Koucrpyupoanue i U3Y4YCHUE paboThI
3IIEKTPOJIBUTATES. H3mepenue KITJI
3NEKTPO/ABUIaTENbHOM  yCTaHOBKU.  OmNBITBI 1O
HCCICIOBaHUIO SIBJICHUSA AJIEKTPOMAarHUTHOM
WHJYKUMW: UCCIEIOBAHME HW3MEHEHUN 3HAYCHUS W

HaIpaBJICHUA HHAYKIIMOHHOT'O TOKa

duznyeckue sBJICHUS B npupoac: SJICKTPHYCCKUC

SBIeHUsI B arMocdepe, DIIEKTPHYECTBO  KUBBIX

7.21 OpPraHU3MOB, MArHUTHOE I0JIe 3eMJIH, peiid MmoIocoB,
POJIb MArHUTHOT'O TIOJIS JJIS J)KU3HU Ha 3eMiie, MOJISIPHOE
CHSIHUE
TexHuueckue ycTpoOMCTBA: AJIEKTPOCKOI, aMIIEpMETD,
BOJIETMETP, PEOCTAT, CYETUHMK IIEKTPUICCKON IHEPTHH,
799 AIIEKTPOOCBETUTEIBHBIE  MPHOOPHI, HarpeBaTeIbHbIC
' ANIEKTPOIIPUOOPHI (mpumepsl), JNIEKTPUUECKUE
MPEJOXPAHUTEH, IEKTPOMArHUT, JIEKTPOJIBUTATENb
MTOCTOSTHHOTO TOKA, TEHEPATOP IMOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[TpoBepsieMble 37IEMEHTHI COAEPIKAHUS
paznena AIIEMEHTa
8 MEXAHWYECKUE SBJIEHU A




Mexannueckoe ABWKEHUE. MarepuanbHas —TOYKA.

81 Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JABHKCHUS
8.3 PaBHOMEpHOE NPSIMOJIMHEWHOE IBHKEHUE
#HH##Par###HepaBHOMEpHOE MPSMOJIMHENHOE
8.4 nBxkeHue. CpeHssi 1 MTHOBEHHAsl CKOPOCTh TeJla MU
HEPaBHOMEPHOM JIBIKEHHU
85 VYckopenue.  PaBHOyCKOpeHHOE — MNPSIMOJIMHEWHOE
' JBHKEHUE
8.6 #H#HPar###CBoboHoe magerne. OnbiTol [Nanmmes
Hi#HPar#H##PaBHOMEpHOE JBUKEHUE 110 OKPYXHOCTH.
8.7 [lepuon u yacrota oOpamenus. JIuneitnas u yrionast
ckopocTH. LleHTpocTpeMUTeNIbHOE YCKOPEHHUE
8.8 [lepsniii 3akoH HproTOHA
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3axkoH HptoToHa
8.11 H#HPartH##] [puHIIMT CYTIePIO3ULIMH CHIT
8.12 Cuita ynpyroctu. 3akoH ['yka
8.13 H##H#Par#H##Cunia TpeHUsl: CUla TPEHUS CKOJIbKEHUS,
' CHJIa TPEHUS TIOKOSI, IPYTUE BUIIBI TPEHUS
814 ##HPar#H##(Cuna  TSDKECTM M 3aKOH  BCEMUPHOTO
' TATOTEHUS. Y CKOpeHUE CBOOOIHOTO MaIeHUs
8.15 IBwkenne mnaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOpOCcTb. HeBecOMOCTh 1 Tieperpy3Ku
PaBHOBecue  marepuanbHOM  TOUKHM.  AOCOIIOTHO
8.16 )
TBEPI0€ TENO
817 #i#Parf##PaBHOBecue TBEPIOTO Tella C 3aKPEIUIEHHON
' 0CbI0 BpalieHus. MomeHT cuiibl. LleHTp TsbkecTn
8.18 Nmnynec Tena. U3menenne ummyinsca. MMmynbc cuiisl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 ###HPar###PeakTUBHOE IBIDKEHIE
8.21 Mexannyeckas paboTa U MOIITHOCTD




8.22

PabGora cun TskectH, ympyroctd, TpeHHs. CBs3b

SHEpPruu 1 padoThI

8.23

HOTCHL[I/IaHBHaSI SHEprusas TCjia, IMOAHATOrO0  HaAI

MMOBEPXHOCTHIO 3eMIIn

8.24

[ToTeHuuanpHas SHEPTUS CKATOM MPYKUHBI

8.25

H#HHPar#H#Kunernueckass  sHeprus.  Teopema o

KMHETUYECKON dHEPIrun

8.26

#HH##Par###3aKkoH cOXpaHEHUs] MEXaHUYECKOW SHEPIUU

8.27

[IpakTryeckue paboTHI:

OmnpeneneHue cpeiHeil CKOPOCTU CKOJIBKEHHS OpycKa
WIA JIBUKCHUS IIApUKa IO HAKIOHHOM IUIOCKOCTH.
Omnpenenenne yCKOPEHHUs TeNa MPHU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnemoBanne 3aBUCUMOCTH TYTH OT BPEMEHH IPHU
PaBHOYCKOPCHHOM  JIBUKCHHM 03  HadaJbHOM
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM MPU PABHOYCKOPCHHOM
JMBUKCHUH 0€3 HAYaIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHEC
MIPOMEXYTKH BPEMEHU OJTMHAKOBBI.

Uccnenosanue 3aBHCHMOCTH CHJIBI TpPEeHHUS
CKOJIB)KEHUSI OT CHJIBI HOPMAILHOTO JIaBJICHUSI.
Omnpenenenne KodPGUIUEHTa TPEHUS CKOIbKEHUS.
Omnpenenenne KECTKOCTH TPYXHUHBL. OnpereneHue
paboThl CHUIIBI TPEHHUs TMPU PABHOMEPHOM ABMKCHHUH
TeJla TI0 TOPU30HTAIBHOM MoBepxHOCTH. Otpenenenue
paboThl CHJIBI YOPYTOCTH TpU MOAbEME Tpy3a C
WCIIOJIb30BAHUEM  HETIOJBMKHOTO U TIOABFIKHOTO

OJIOKOB

8.28

dusndeckue SIBICHUS B npupoac: MPUINBEI U OTJIUBEI,
JABMOKCHHUC IIJIAHCT ConHeuyHOI CHUCTCMbI, PCAKTUBHOC

ABUKCHUC KHUBBIX OPTaHNU3MOB

8.29

TexHudyeckue yCTpOMCTBA:  CIHUJIOMETP, JATYUKU

ITOJIOYKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI




9.1

Konebarensaoe IBIKEHUE. OCHOBHEIE
XapaKTEPUCTHKN  KOJICOAHWH:  TEpUOJN,  YaCTOTa,

aMILIUTy 1A

9.2

Marematnueckui U [PYKUHHBINA MasITHUKH.
[IpeBpamienue  sHeprum  mpu  KosedaTreabHOM

JIIBHKEHUN

9.3

3aryxaromue koyiebanus. BeIHYXICHHBIC KOJICOaHUS.

Pe3onanc

9.4

Mexanuueckue BosIHBL. (CBOMCTBA MEXaHUYECKHUX
BOoiH. IIponmonbHble M momnepedyHsle BOJHBL. JlMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHUS.
MexaHnnyeckue BOIHBI B TBEPAOM TeENE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. 'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

Wudpa3Byk U ynbTpazByk

9.7

[IpakTuueckue paboThI:

Omnpenenenne 4YacToThl W Tepuojna  KoseOaHui
MaTeMaTU4ecKOro MasTHHUKA.

OmnpeneneHue 4YacToThl M Iepuoja  KosebaHui
MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH Iiepuoja KoJjeOaHMi
MOJIBENIEHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBHCHMOCTH Iiepuoja KoJjeOaHMit
NpY>)KHHHOTO MAasiTHMKa OT Macchl Tpysa. [IpoBepka
HE3aBUCUMOCTH  Mepuoja  KojebaHWil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
npyXuHel. M3MepeHue ycKOpeHUS CBOOOIHOTO

nagcHus

9.8

dusnueckue sSBICHUS B IprUpoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, celicMUUYecKue BOJIHBI,

IIyHaMH, 3XO

9.9

TexHu4eckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAHHE

YIIbTPa3ByKa B OBITY M TEXHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE N SJIEKTPOMAI'HUTHBIE BOJIHbI




101 DNEeKTPOMarHuTHOE MoJie. DJIeKTPOMarHuTHbIE BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ixana 37eKTPOMarHUTHBIX BOJTH
103 DnexTpoMarHuTHas npupojga cBeta. CKOpOCTh cBeTa.
' BonHoBebIe cBolicTBa cBETa
[IpakTuyeckue paboTHI:
10.4 N3ydenue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MIOMOIILI0 MOOUIIBHOTO TesedoHa
du3ndeckue SBICHHUS B TPUPOJE: OHOIIOTHYECKOE
10.5 JNEHCTBHE  BHJIHUMOTO, yIBTPa(UOIETOBOrO u
PEHTTEHOBCKOTO M3TyYeHHI
106 TexHnueckue yCTpOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyuyeBas mojenb cBeTa. MICTOUHUKH cBeTa
11.2 [IpsiMonuHEHOE pacpocTpaHEeHHEe CBETa
w Otpaxenue cBera. [lnockoe  3epkanmo.  3akoH
' OTpPaKCHHUS CBETA
114 [Ipemomiienne cBeTa. 3aKOH TIPEIOMIICHUS CBETA.
' [TostHOE BHYTpEHHEE OTpAKEHUE CBETA
115 JIunza. Xox my4eil B TMH3E
116 OnTuueckasi cucreMa (oTtoamnmapara, MUKpOCKONa U
11 . TEJIeCKOIa
117 I'ma3z kak onTudeckas cucreMa. bIuM3opykocTs H
' TATEHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criekTp. OnbiThl HproTOHA.
. CrnosxeHue crieKTpaibHBIX IBETOB. Jucmepcust cBeTa
[IpakTuueckue paboThI:
###Par### I ccnenoBanue 3aBACHMOCTH yria
11.9 OTpPa)KEHUs CBETOBOIO JIy4a OT YIJIA ITaJICHHUS.
HHHPar##l13yueHne  XapakTepUCTUK  H300pakeHUs
MpeaIMeTa B TNIOCKOM 3epKalle.




#HHHPar###ccnenoBanue 3aBUCUMOCTH yriia
MIPEJIOMJICHUsI CBETOBOIO Jy4ya OT YIJla MaJeHus Ha
TPAHUIIE «BO3YX — CTEKIIO».

###Par### lonyuyenne WM300pKEHUA C  TIOMOIIBIO
coOuparoIei JTMH3HI.

###Par###Onpenenenre (POKYCHOTO PACCTOSHHUS H
ONTUYECKOH CHJIBI COOMPAIOILEH JTUH3BI.
H#HH#HPar###ONpITE 10 pa3IoKEeHUIO OEJIoro CBeTa B
CIEKTP.

H##ParfH##ONBITBH 10 BOCIPHUATHIO LIBETA IPEIMETOB

[IpU UX HAOJIIOIEHUH Yepe3 [IBETOBBIC (PUIBTPHI

dusznyeckue sABICHUS B NpUupoAc: 3aTMCHUA COJ'IHL[a n

11.10 JlyHnbl, 11BeTa Tel, ONTHYECKHE SBICHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagayra, MUPax)
1111 Texuuueckue yCTpOMCTBA: OYKH,  TEPHUCKOI,
' ¢doToanmapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 OmnbiTel Pesepdopna u mimaHerapHas MOAETb aToMA.
' Mogens aTroma bopa
122 Hcnyckanue u moriomieHue cBera aToMoM. KBaHTHI
. JInnenyaTsie CIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, OeTa- 1 raMMa-u3TydeHHs
194 Crpoenne aromHoro sapa. HyknonHas Mozens
' aTOMHOTO siapa. M3oTormst
PanuoaktuBHbie npeBpamienus. [lepuon nonypacnana
12 12.5
ATOMHBIX SIAEP
126 SnepHble peakiy. 3aKOHBI COXpAaHEHUS 3aps1I0BOTO U
' MaccOBOT0 YHMCET
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b Maccel U
12.7
SHEpPIrun
128 Peakuum cunTesa u genenus saep. Vcrounuku
' sHepruu CoHIA U 3BE3]T
129 Snepnas oHepreruka. [leficTBHE paJMOAKTHBHBIX

I/ISJ'[y‘-IeHI/Iﬁ Ha )XHUBBIC OPraHU3MbI




12.10

[IpakTrueckue pabOTHI:

HaGnroneHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITY4CHHUSL.

HccnenoBanue TpEeKOB: U3MEPEHNE SHEPTUU YaCTHUIIBI
110 TOPMO3HOMY IyTH (110 (hoTOTpadusiM).

N3mepenue paanoakTuBHOTO oHA

12.11

®usnyeckue SBICHUSA B IPUPOJE: €CTECTBEHHBIN
PaguOAKTUBHBIN ¢oH, KOCMHYECKHUE JIy4H,
pPaiMOaKTUBHOE H3JIy4YEHUE INPUPOAHBIX MHUHEPAJIOB,
JEUCTBHE PAaJUOAKTUBHBIX H3JIy4CHHMM Ha OpraHu3M

YCJIOBCKa

12.12

TexHnueckue YCTpOICTBa: CIIEKTPOCKOII,

WHIMBUyaJIbHBIN 103UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemblie TPeOOBaHMS K NIPeIMETHBIM pe3yJibTaTamM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponau (PU3UKK B  HAYYHOW KApTHHE  MUDA;
c(OpMUPOBAHHOCTh 0a30BBIX MPEICTABICHUIA O 3aKOHOMEPHOM
CBSI3U U I103HABAEMOCTH SBJICHUH IPUPOIBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymoomeil poru GUMKH B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKH U TEXHOJOTHH, 00 3BOMIOLUU
($U3HYECKUX 3HAHUW U UX POJIM B LIETTOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHpa, O BKJIAJ€ POCCHUMCKUX M 3apyOeKHBIX Y4EHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MTPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHH

3HaHUs O BHUJAX MaTepuu (BEUIECTBO M TOJI€), O JIBMKEHUU Kak
crocobe CyIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOU
TEOpUU CTPOCHHUS BEIIECTBA, O (DM3MUECKON CYIIHOCTH SIBJICHHIA
npupoabl  (MEXaHWYECKHX, TEIUIOBBIX, OJJEKTPOMAarHUTHBIX H
KBAHTOBBIX); YMEHHE pa3JnyaTh SBJICHHUS MO ONHUCAHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX
JaHHOE (U3MYECKOe SIBICHUE, YMEHHE paclo3HaBaTh MPOSIBICHUE
M3YYEHHBIX (PU3MUECKUX SBICHUHA B OKPYXAIOIIEM MHPE, BBIACISIS

WX CYILIECTBEHHBIE CBOICTBA (TIPU3HAKN)

Biianenne ocHOBamMM NOHSATUHMHOIO ammapara U CHUMBOJUYECKOIO
s3bIKa (PU3UKU U MCTIONH30BAHKUE WX IS pelIeHHs y4eOHBIX 3aady;
YMEHUE XapaKTepH30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U

MMpONHECChI, UCITOJIb3Y (I)YHI[aMeHTaJ'ILHLIe 1 SMITUPUYICCKHEC 3aKOHBI

YMeHue omnuchiBaTh M3Y4YCHHbIE CBOMCTBAa Tel U (pusnyeckue

SABJICHUS, UCITIOJIB3Ys (i)I/ISI/I‘-IeCKI/Ie BCJIMYUHBI

BnaneHne ocHOBaMM METOJOB HAy4yHOrO IIO3HAHUS C Y4ETOM
cOOITIO/IEHHsI TIPaBUIT OE30MaCHOTO TPYya: HaOM0IeHHE (PU3NUECKUX

SIBJICHUI




YMEHHUE CaMOCTOSATEILHO COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 JJAHHOTO Habopa 000pyAOBaHU 110 MHCTPYKIMH, OTIUCHIBATH X0/
OTIBITA U 3AMMCHIBATD €0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIKI;
NPOBEJEHNUE TMPSAMBIX M KOCBEHHBIX M3MepeHuil Quzndyeckux
BEIMYMH: YMEHHME IUIAHUPOBATH H3MEPEHUsS, CAMOCTOATEIbHO
coOMpaTh  HKCIIEPUMEHTAIBHYI0  YCTAHOBKY IO HMHCTPYKLUH,
BBIYMCIIATh 3HAYCHUE BEIMYMHBI U AHAIU3UPOBATH I1OJTYyYEHHBIE
PE3yIbTATHI ¢ Y4ETOM 3aJaHHOU IOTPEUIHOCTH  PE3yJIbTaTOB
U3MEpEHUN;

IIPOBEICHUE HECIOKHBIX SKCIEPUMEHTAIbHBIX MCCIIECIOBAaHUN;
CaMOCTOSITENIFHO COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY H
IIPOBOAMTH  HCCIIEJOBAaHUE 10  HMHCTPYKIMM, IPEACTaBIATh
MOJIyYCHHBIE 3aBUCUMOCTH (DU3NYECKUX BEJMYMH B BUAE TAOIUI] U
rpaMKoOB, y4YUTHIBATh IOTPEUIHOCTH, J€JaTh BBIBOABI IO

pe3yJibTaTaM UCCIIEJ0BAHUS

[Tonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJelnei
(MaTepuanbHas To4Ka, abCONIOTHO TBEPAOE TEJIO, MOJIETH CTPOCHHS
ra3oB, XUJKOCTEH W TBEPABIX TeJ, IUIAHETapHAas MOJElb aToMma,
HYKJIOHHAsi MOJieJIb ATOMHOTO SJipa) U YMEHHUE MPUMEHSTh UX I

00BsICHEHUS (PU3MUECKUX TTPOIIECCOB

YMmeHue oObsICHATh (U3UYECKUE TPOLECCHl U CBOWCTBA TEN, B TOM
YUCJIE M B KOHTEKCTE CHUTYallMl NPaKkTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATH PUYUHHO-CIICICTBEHHbBIE CBA3U
U CTPOUTh OOBSICHEHHE C OMNOpOM Ha HW3YYCHHBIE CBOMNCTBA
bu3MYecKuX SBICHUM, (PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEITHN

VYMeHue pemarh pacuéTHble 3afaud (Ha 6aze 2 — 3 ypaBHEHHI),
UCMONB3ys 3aKOHbl M (QOpMyIbl, CBA3BIBAIOLIME (PU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCBIBaTh KPATKOE YCIIOBHE 3a/a4H,
BBISIBIISITh HEJOCTAIOIINE JaHHBIE, BBIOMpATh 3aKOHBI U (OPMYIIHI,
HEOOXOUMBIE TSI €€ PelIeHMsI, MCTI0Ib30BaTh CIIPAaBOYHBIC TaHHBIE,
IPOBOJUTH PAcyY€Thl U OLEHUBATh PEATMCTUYHOCTH MOIYYEHHOTO
3HaYeHHS (PU3UUECKON BEITMUUHBI, YMEHHUE OTPENENSATh pa3MEPHOCTh

(I)I/I3H‘{CCKOI‘;I BCJIIMYHHBEI, HOJIy‘-ICHHOﬁ IpU pCUICHUH 3aJa4n




YMeHne XapakTepu3oBaThb MPUHLUINBI JEUCTBUS TEXHHUUYECKHUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX HNPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOILIECCOB 10 X OMHCAHUIO, UCTIONb3YS 3HAHUS O
CBOIcTBax (U3MYECKUX SBICHUI U HEoOXOoAHMbIE (QHU3UUECKUE

3aKOHOMEPHOCTH

10

VMeHHe HCIOJb30BaTh 3HAHUS O (U3MYECKUX SBICHHAX B
HOBCETHEBHOM JKM3HU sl oOecrieueHHss OE30MAaCHOCTH IpU
oOpamieHUd ¢ OBITOBBIMH  NPUOOpPaMH U TEXHHUYECKUMH
YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbS W COOJIOACHUS HOPM
IKOJIOTMYECKOrO TOBEIEHHUS B OKpPYXKAIOIIEH cpezne; MOHUMaHHE
HEOOXOIMMOCTH NPHUMEHEHUS JOCTHKEHUH (M3MKH M TEXHOJOTHHA

1A palliOHAJIbHOI'O IIPUPOAO0ITIOJIb30BAHUA

11

OneIT mOMCKa, MPeoOpa3oBaHMsl U MPEICTaBICHUS HH(OpMALUU
(bU3MYECKOro Ccojep)aHUsl C HCIOJNb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI; yMEHHE OLICHUBATH JOCTOBEPHOCTD
MOJly4eHHOW WH(GOPMAllMM Ha OCHOBE HMEIONIMXCSA 3HAHUN U
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; yMEHHE MHCIIONb30BaThb IpH
BBIMIOJTHEHUH Y4YE€OHBIX 3aJaHUl HAYYHO-TOMYJISIPHYIO JIUTEPATYpPy
($U3UYECKOr0 CO/EPKAHUSI, CIIPABOYHBIE MAaTE€pPHUAJIbl, PECYPChHI CETH
WntepHer; BianeHue Oa30BbIMM HaBBIKAMHM  [IPEOOPa30BaHUS
uHpOpMALlUM M3 OJHOW 3HAKOBOM CHUCTEMBbI B JAPYIYyIO; yMEHHE
co3laBaTb COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE COOOUICHHS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIbBKUX MCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 31eMEHT COlePKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe nBwxkeHHe. MarepuanbHas Touka. Cucrema  orcuéra.
' OTHOCUTENBHOCTD JBUKECHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHue. CpenHss ckopocTb. Dopmyia s
12 BBIYHCIICHHS CpETHEH CKOPOCTH: V = S/t
PaBHOMeEpHOE NpsMOIMHENHOE ABUXKEHUE. 3AaBUCUMOCTh KOOPJIUHATHI TEJA OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO JIBUKEHUS:
13 (1) =x,+vt
I'padukm 3aBUCMMOCTH OT BPEMEHU [UIsl MPOEKLIUU CKOPOCTH, IMPOEKIHH
MEepEMEIICHUS, IIYyTH, KOOPAMHATHI IPU PABHOMEPHOM MPSIMOJIUHEHHOM
JIBUKEHUU
3aBUCUMOCTh KOOPJMHATHI T€lda OT BPEMEHH B CIIy4yae PaBHOYCKOPEHHOIO
MNPSIMOJIMHEMHOTO JIBU>KEHUS:
1
S = Vo, * 1+
2
@opmynsl I OPOEKIHUH NEPEMENICHMs], POEKIUA CKOPOCTH U MPOEKLUH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
#2
14 s. () =vy,t+a,- 5
U.\'(f) =Up, T4, L,
a,(t)=canst,
UI.‘(: - le2 =la,s,
I'paduku 3aBUCUMOCTH OT BpEMEHM JUIsl NMPOEKLUU YCKOPEHUS, MPOEKLIUU
CKOPOCTH, NPOEKLHU IEPEMENIEHUS, KOOPAMHATHl INPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH>)KEHUH
CBoboanoe nagenue. @opmyiibl, OMHMCHIBAIOIINE CBOOOHOE MaJJeHHUE Tea 110
15 BEPTUKAIN (JBUKEHHME TE€Jla BHU3 WJIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emnu). I'paguku 3aBUCMMOCTH OT BpEMEHHM Ul MPOEKIUU YCKOPEHMS,




MPOEKIIMA CKOPOCTH W KOOPJAWHATHI TMPU CBOOOJHOM TAaJCHUHM TeJa TI0

BEPTUKAIU

CKopocTh paBHOMEPHOTO JBMXKEHMSI Tela IO OKpyxHocTu. HampaBieHue
CKOPOCTH.

dopmyna IS BBIYUCICHUS CKOPOCTH Yepe3 pajuyc OKPYKHOCTU U MEPUOJ

oOpaleHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBienue HEHTPOCTPEMUTEIBHOTO

yckopenusi. Dopmyra it BBIYMCIEHUST YCKOPEHHUS:

1.6
2
a. = v
"R
dopmyiia, CBA3BIBAIOLIAS IEPUOJL U YACTOTY OOpALCHUS:
v = !
T
Macca. ITnotHocts Bemectsa. @opmMysia i1 BBIYUCICHHS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas (usznyeckas BennuuHa. CioxeHue cui
1.9 SIBnenne nnepruu. Ilepsslii 3akoH HeroToHA
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIBL, IEHCTBYIOLIEH
Ha TeJo
B3anmopericteue Ten. Tpetuit 3akoH HeroToHa:
111 Fy 4 =-F
112 TpeHune nokos U TpeHue cKonbkeHus. opmyra 11 BBIYUCIEHUS MOLYJIS CHIIbL

TPEHUS CKOJIbKCHUS:




F_=pn-N

1.13

Hedopmarus tena. Yrpyrue u Heynpyrue nedopmanuu. 3aKOH yIpyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

My -1
F=G-—1_2
R
Cuna TspkecTH. Y CKOpeHHe cBOOOIHOr0 MaieHHs.
®opmyna 1715 BBIYUCIECHUS CUJIbI TSKECTH BOIM3H OBepXHOCTH 3emun: F =
mg.
JBrxenue tanet Bokpyr Counnia. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmrynbe Tena — BekTopHas pu3udeckasi BeJIMIuHa.
D=mi

HNmnynse cuctemsl Ten. Mi3menenne umiyibca. UMIyibe CUmbl

1.16

3akoH COXPAaHCHUA UMITYJIbCA IJIsA 3aMKHYTOI>’I CHUCTCMBI TCII:
p=myly +imy U, =const

PeaxTuBHOE OBMXKEHNTE

1.17

Mexann4geckas pa60Ta. q)opMyna JJI1 BBIYUCIICHU A pa6OTBI CHJIBI:

A=Fsooscx

MexaHnn4deckas MOITHOCTb:

n=4
I

1.18

Kunerndueckas u NMOTCHIUAJIbHAA DHCPIUA. GDopMlea JJI BBIYUCIICHU A

KHHETHYISCKOM OHCPIUU:




Teopema o kuHeTHUUECKOHN HEpPrun. Popmyia sl BEIYUCICHUS
MOTEHLIUAJIbHON PHEPTHH TeJa, MOJAHIATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E;.+E »
1.19 3 .
aKOH COXpaHEHHsI MeXaHn4ecKoil sneprun. ®opmyna Juist 3aKoHa
COXpaHEHHsI MEXaHUYECKOM YHEprUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpaieHre MeXaHUIECKOMH SHEPTHH TP HATUYNAN CHIIBI TPEHHSL.
[IpocTeie MeXaHU3MBI. «30JI0TOE TPABUIIO)» MEXAHHUKH.
Peruar. Moment cuitbr: M - FI.
YcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[MoaBwxubIi 11 HeonBYKHBIN Ooku. KITJ] mpocThix MexaHU3MOB,
n= Anonesaan
Idﬂl‘pﬁqﬁlﬂaﬂ
JlaBiienue TBEpAOrO TENA.
®dopmyra 1715 BBIYUCIECHUS 1aBIeHUs TBEPIOTO Tena:
_F
Pe5
191 JlaBnenue raza. ATMocqepHoe AaBlICHHE.
I'mapocraTuyeckoe JaBlieHHE BHYTPH XKHUIKOCTH.
dopmyna Ut BEIMUCICHUS aBICHHUSI BHYTPHU KUIKOCTH:
P=P+Py,
1.22 3axoH ITackans. ['uapaBnuueckuii npecc
3akoH Apxumena. @opmyna ISl ONpeNeNeHUs] BBITAIKUBAIOLICH CHIIB,
123 JefcTBYIOIIEH Ha TeNo, HOrpyKEHHOE B )KUAKOCTh MITHU ra3:

F_j‘m_ =pgV




VYcnosue nnaBanus tena. [InaBanme CYI0B 1 BO3OYXOIIIaBaHUEC

1.24

MexaHn4eckue KoJieOaHHs. AMHJ'II/ITy,I[a, nepuoa MU 4Yacrora KoJIeOaHMiA.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

1.25

MaremMaTuueckuil ¥ IPYKUHHBIA MasATHUKU. IIpeBpaiieHue sHepruu Ipu

KOJIE0ATEIBbHOM JIBUKECHUU

1.26

3aryxaromue Konebanus. BeinyxneHnble kKonebanus. Pe3onanc

1.27

MexaHndecKkre BOJHEI. HpOI[OJ'IBHBIe " OIICPECYHBIC BOJIHBI. HJ’II/IHa BOJIHBI 1

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

L=uv-T

1.28

3By'K. FpOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ilpakxmuueckue pabomoi

H3mepenne cpeaHel IUIOTHOCTH BEUIECTBA; apXUMENOBOM CHIIBI; KECTKOCTH
NPYKUHBL, KOA(PPUIHEHTa TPEHUS CKOJIBXKCHHS; PaOOThI CHUJIBI TPEHUS, CHIIBI
VIPYTOCTH; CPEIHEeH CKOPOCTU IBUKEHHsI OpycKa MO HAKJIOHHOM IIOCKOCTH;
yCKOpeHusi OpycKa IpH JABM)KEHUU 110 HAKJIOHHOW IJIOCKOCTH; YacTOThI U
nepuofa KojleOaHW MaTeMaTHUYeCKOTO MasTHHKA; 4YacTOThl W Tepuoja
KoJ1ie0aHUM MPYKUHHOTO MasiTHUKA; MOMEHTA CHUJIBbL, JI€HCTBYIOILIETrO Ha phlyar;
paboThl CHJIBI YHNPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOABHUKHOIO
0J10Ka; pabOTHI CHIIBI YIPYTOCTH IIPU MOABEME TPy3a C MOMOLIBIO OJIBUKHOTO
6110Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJa U OT IVIOTHOCTH >KMIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILIEH CHUIIBI
OT Macchl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO JaBJICHUS U
OT pO/ia MIOBEPXHOCTH; CHJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT CTENICHU
nedopmaliuu npy>KUHbBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepuoa (4acTOThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIepHUo/Ia
Kojie0aHUM MPYKMHHOTO MasTHUKA OT MAaccChl Ipy3a U JKECTKOCTH MPY>KUHBI;
UCCIIIOBaHNE HE3aBUCHMOCTH MEepuojia KojaeOaHUil HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUS pbIyara

1.30

Dusuueckue s6l1eHUS 8 npupode.‘ OpUMEPLI ABUXCHUA C PaA3JINYHBIMU

CKOPOCTSIMH B )KMBOM U HEXXKMBOM MPUPOJIE, NEHCTBUE CUJIBI TPEHUS B IPUPOJE




U TCXHUKE, INPWIMBBI U OTJIMBBI, IBMWKeHHE IUTaHEeT COJIHEYHOW CUCTEMBI,
pPEaKTUBHOE JBH)KEHUE )KUBBIX OPraHU3MOB, PbIYar B TEJIE YEJI0BEKA, BIUSIHUE
aTMOC(epHOro AaBJICHHUsI HA >KMBOH OpraHu3M, IUIaBaHUE PBIO, BOCIIPHATHE

3BYKOB KHUBOTHBIMH, 3EMIJICTPACCHUC, ceiicMUUecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue yCWlpOZJCWlGd.‘ CIIMAOMCTP, AATYHUKH ITOJIOXKCHHUA, paCCTOAHUA U
YCKOpPCHUA, AWUHAMOMCTpP, IMMOAIIHWIIHWUKH, PaKCThl, pbIYar, HOI[BPI)KHBI?I n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas ITIJIOCKOCTB, IPOCTHIC MEXaHN3MbI B 6BITy,

L3l COO0ILArOIIMECs] COCYbl, YCTPOMCTBO BOJOINPOBOJIA, THIPABINYECKUH IIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp, 3XOJIOT,
UCIIOJIb30BaHUE YJIbTPa3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPAOro, )KUAKOTO M ra3000pa3HOro COCTOSIHUIN BEILIECTBA.
Kpucrannuueckue u amop¢Hsble Tena

95 JBwkenue uyactuil BemiecTBa. CBA3b CKOPOCTH JBM)KEHUS 4YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxenue, Iupysus

2.3 CMauuBaHue U KaWJUISIPHBIE SBJICHUS

2.4 TenioBoe paclIupeHHe U CKaTHE

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprusa. Pabota m Temnonepenada Kak crnocoObl M3MEHEHUS

' BHYTPEHHEN dHEPTUU

2.7 Bunpl Tenionepenaun: TEIONPOBOAHOCTh, KOHBEKIINS, U3Ty4EHUE
HarpeBanne wu oxyaxzaeHue ten. KomnuecTtBO  TEIUIOTHL. Y IenbHas
TEIUIOEMKOCTb:

2.8

O=aml(t,~t)
3aKOH COXPAHEHHUs PHEPIUU B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIIOBOTO
OanaHca:
29
Q+0, +..=0
Ucnapenne m koHaeHcauus. M3MeHeHHWe BHYTPEHHEH SHEPrUU B MPOLECCE
210 UCnapeHuss M KoHjaeHcauuu. Kumenue Kuakoctu. VYaenpHas TeIuioTa

napooOpasoBanus: L = Q/m




2.11

BnaxxHocts Bo3ayxa

2.12

[InaBnenne u Kpucramuzauusa. V3MeHeHHEe BHYTpEHHEH OHHEpPruH MpH

IJIABJICHUHU U KpUCTAJIJIM3allH. y,I[eJ'IBHaH TCIIOTA I1JIaBJICHUA:

=2

m

2.13

BHYTpCHHHH OHEpPIrus CropaHusa TOILIMBA. YI[CJ'II)HaH TEIIJIOTa CropaHus

torauBa: ¢ = Q/m

2.14

[Tpuntumne! padotsl TeroBbix aurareneii. KI1/] remoBoro asurarens

2.15

Ipaxmuueckue pabomoi

H3smepenue yaenpbHON TEINIOEMKOCTH METAJUTMYECKOTO UIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCHPOBAHHON
Macchl, B KOTOPYIO ONYILIEH HAarpeThli LWIMHIP; KOJUYECTBA TEIUIOTHI,
OTJAAHHOI'0 HAarpeThiM LUWJIWHIPOM, MOCIE OIYCKaHUs €ro B BOJAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; YAEJIbHOW TEIIOTHI
IJIaBJICHUS Jipjaa. FcciaegoBaHWe UW3MEHEHHMS TeMIEpaTypbl BOJBI  IMpU
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA MpU CMEIIMBAHUM XOJOTHOW U

ropsiueit BOJbI; MpoIiecca UCIIapeHust

2.16

Qusuueckue s61eHUs 8 Npupode: TOBEPXHOCTHOE HATSKEHUE U KalMUISIpHbIE
ABJICHUS B MPUPOJE, KPUCTAILIBI B MpUpoJe, n3iyueHue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue  ycmpoucmea:  KAWULIPbl, IPHUMEPHl  HMCIOJIb30BaHUSA
KPHUCTAJIJIOB, )KUJKOCTHBIN TEPMOMETP, NaTYUK TEMIIEPATYPBI, TEPMOC, CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETPHI, NICUXPOMETp, MapoBasi TypOUHA, ABUraTelb

BHYTPEHHETO CrOPaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3HeKTpI/I3aHI/I${ TCII. I[Ba BHUJA JJICKTPUICCKUX 3apsA10B

3.2

B3aumonericTBue 3apskeHHBIX Tell. 3akoH KynoHa

3.3

3aKOH COXpaHEHHMsI AIEKTPHUIECKOTO 3apsiia

3.4

Onektpruueckoe mone. Hanpsok€HHOCTh 3nexkTpudeckoro moss. [IpuHnumm

CYTIEPIO3UINH ATEKTPUUYECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE)

3.5

Hocurenn QJICKTPHUYCCKUX 3apsA10B. I[CI\/'ICTBI/IG QJICKTPHUYCCKOI'0 IMOJId Ha

OJICKTPHUYCCKUEC 3apsAIbl. HpOBO}IHI/IKI/I " JUBJICKTPUKHU




[TocTossHHBIN ANEKTpUUECKU TOK. [[elicTBUA 25IeKTpruyecKkoro Toka. Cuiia Toka.

Hanpsoxenue.
3.6 I =q/t,U=Aq
DNEKTPUUECKOe COMPOTUBIICHUE. Y IETbHOE 3JIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
38 3akon OMa Jij1st yaacTka ajaekTpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COEAMHEHHUE IPOBOJHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannenbHoe coelMHEHUE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;I=I+1;R=2.
2 2 P
CMmenianHble COSMHEHHS TPOBOIHUKOB
Pabota u momrHocTs anekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — JleHua:
3.11 0= 12 ‘R-t
312 OneiT Opcreaa. MarHutHoe mosie MPSAMOro MPOBOJHHMKA € TOKOM. JImHuM
MarHUTHON UHIYKIIUU
313 MarauTHoe MoJie TOCTOSTHHOIO MarHuTa. B3aumMonencTBue MOCTOSIHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM
3.15 OmneiTel @apajnes. SABnenue anekTpomMaruuTHo uHAyKUuu. [IpaBuno Jlenna
Ilpakxmuueckue pabomoi
W3mepeHne  AIEKTPUYECKOrO0  CONPOTUBIIEHHS  PE3UCTOpA;  MOIIHOCTH
3.16 AJIEKTPUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.

HccnegoBanne 3aBHCHUMOCTH CHIIBI TOKa, BO3HUKAIOLICIO B TMPOBOAHUKE

(pezncmpm, naMnqua), OT HaIIPsPKCHUS Ha KOHIAX IMMPOBOAHUKA,; 3aBUCUMOCTHU




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHHUKA, IUIOIIAAN €r0 MONEPEYHOr0 CEUEHUs U
YJIEIbHOTO CONPOTUBIICHHUS.

[IpoBepka npaBuiia 1715 3JIEKTPUUECKOT0 HAMPSKEHUS IIPU [10CJIE0BATEILHOM
COEJMHEHUU IPOBOJHUKOB; MpaBWia JJs CHUJIBl DJIEKTPUYECKOIO TOKa IpU

[apajuIeIbHOM COEIMHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupolde: SICKTPUUECKHUE SBJICHHUS B aTtmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPIraHU3MOB, MAarHUTHOE T0JIe 3eMITH, Ipelid MoMocoB,
POJIb MArHUTHOTO TIOJIS JJIS )KU3HU Ha 3eMIle, TTOJIIPHOE CUSTHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIepMETp, BOJIBTMETpP, peocTarT,
CU€TUYMK  DJCKTPUYECKOH DHEPTUH, DIIEKTPOOCBETHTEIbHBIE PUOOPEI,

3.18 HarpeBaTelIbHbIC AJIEKTPONPHOOPHI (mpumepsr), AJICKTPUUYECKHE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, JJIEKTPOJIBUTATENb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIC BOJHBI. LIIKama 31eKTpOMarHuTHBIX BOJH

3.20 JlyaeBas mozeinb cBeta. [IpsmonuHeiHOE pacIpoCTpaHCHHUE CBETA

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucniepcus ceta

394 Jlunza. Xon nydeit B unze. DokycHOE paccTossHHUE TUH3BI. OnTUYecKas cuiia

' munsel: D = 1/F

3.25 ['na3 xak ontuueckas cuctema. Onrudeckrue Npudopsl
Ipaxmuueckue pabomoi
#i#HtPar#H##l13MepeHne ONTHYECKON CHIIbI coOuparomield JUH3bI; (POKYCHOTO
paccTosiHUs coOuparoleit IMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa
U U300paXeHNUs1, KOT/1a IPEAMET PacIoIOkKeH B ABOWHOM (hOKyce), ToKa3aTess

3.26 MPETOMIICHUS CTEeKIIA.
##HtPar#H##lccnenoBanue cBOWCTBA M300payKEHUS, MOJIYYEHHOIO C MOMOUIBIO
cobuparoniel JUH3bl; U3MEHEHUs (DOKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa TIPEJIOMIJICHHUSI CBETOBOTO JIy4a OT yIjla MaJCeHUs Ha
TPaHUIIEe «BO3YX — CTEKIIO»

397 Qusuueckue senenus 6 npupoode: 3armeHust ConmHma u JIyHBI, 1[BeTa TeI,

' ONTHYECKHUE SBIIEHUS B aTMOcdepe (IBeT HeOa, pedpakius, paayra, MApax)
398 Texnuueckue ycmpoticméa: OYKHM, TEpHUCKOI, (oToamnmapar, ONTUYECKUE

CBETOBOJIBI




KBAHTOBBGIE ABJIEHUSA

PannoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydenus. Peakiuu anbga-u 6era-

41
pacriaga

45 Onwitel Pesepdopna mo paccesnuto anbda-uactuil. [lmanerapuas mopaens

' aToma

43 CocraB aTromMHOTO siApa. M30Tombl

44 [Iepuon nmonypacnaga aTOMHBIX sIEP

4.5 SnepHble peakiy. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAaCCOBOI'O YHCEI
Qusuueckue s61eHUs 6 nNpupooe: eCTECTBEHHBIH pPaJIUOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4YH, PAJUOAKTUBHOE H3IyYEHHE IMPUPOAHBIX MUHEPAJIOB,
JefiCTBUE palMOAKTUBHBIX U3JIyY€HUN Ha OPraHU3M YeJIOBEeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIUBUIYaIbHBINA JO3UMETpP, KaMepa

BI/IJ'IBCOHa, sAACpHad SOHEPICTUKA




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HUHTEPHET
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