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HOACHUTEJIBHASA 3AIIUCKA
Pabouas nmporpamMmma o matemMaTHKe cocTaBieHa Ha ocHOBe DeepanbHOTO
rocyJapCTBEHHOT0 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOI'O 00111ero 00pa30oBaHus OT
31.05.2021 No287, denepanbHOil 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus oT 18.05.2023 Ne370, yueOHUKOB:

» dusuka, 7 knacc/ [lepeimkud .M., UBanos A.U., AkuronepHoe o61miectBo «M3narenbcTro

«IIpocsenienne»

» dusuka, 8 knacc/ [leperimkun .M., IBanoB A.U., AkiinoHepHOE 0011ECTBO

«M3narensctBo «IIpocBemenue»

» Gusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.I., [TetpoBa M.A.,

AxknuonepHoe obuectBo «M3aarensctBo «lIpocBemenre»

[Iporpamma no ¢u3MKe Ha ypOBHE OCHOBHOT'O 00IIEro oOpa3oBaHMs COCTaBJI€HA HA OCHOBE
MOJIOKEHUN W TpeOOBaHMI K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBarenbHONl Tporpammbl, mpeactaBieHHblx B DPI'OC OO0, a Ttakxke C ydérom
denepasibHOM paboueld mporpamMmbl BocnuTaHuss u KoHuenuuu mnpenojaBaHus y4eOHOTo
npeaMera «PUu3nKay.

Conepxanue  mporpamMMbl 1Mo (U3MKE ~ HampaBieHO  Ha  (opMUpOBaHHE
€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH OOYYAIOIIMXCS M OpPraHU3alMI0 H3ydyeHHUs (U3UKH Ha
JeSITeTbHOCTHOW OCHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXKHOCTH y4e€OHOTO
npeaMera B peanuzauuu  TpeboBanuit PI'OC OOO K [WIaHUPYEMbIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yjbTaTaM  OOy4YeHMs, a  TaKXke  MEXKIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIETr0 00pa30BaHMUs.

[Iporpamma mno (u3MKe yCTaHABIMBAET paclpejesieHne yd4eOHOro marepuana 1o rojgam
oOyuenust (10 Kjiaccam), NpeajaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh M3YyUYEHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEAMETHOTO COAEpXKaHUS M Yy4€Te BO3PACTHBIX
0COOEHHOCTEH 00yUarOIMUXCA.

[Iporpamma no gusuke pazpadoTaHa C b0 OKa3aHUSI METOJUYECKON TOMOIIU YYUTEIIO
B CO3/IaHUU pabodeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

duznka SABISETCS CHUCTEMOOOpPA3yIOIMMM  JIJIi  €CTeCTBEHHO-HAYYHBIX  YUCOHBIX
MPEAMETOB, TOCKOJIbKY (DU3WYECKHE 3aKOHBI JIEKAaT B OCHOBE TIPOIECCOB W SIBIICHUM,
M3y4aeMbIX XMUMHEH, OMOJIOTHel, acTpoHOMUeH U (Gu3nueckor reorpadueii, BHOCUT BKJIAI B
€CTECTBEHHO-HAYYHYIO KapTHUHY MUPa, IPEIOCTaBIsIeT Hanboee CHbIe 00pa3Iilbl MPUMEHEHUS
Hay4YHOI'0 METOJa MO3HaHMs, TO €CTh CII0CO0a MOJyYeHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa W3 TNIaBHBIX 33/a4 (U3MUECKOro 00pa3oBaHMs B CTPYKType o0iiero oOpa3oBaHMs
COCTOUT B (OPMHUPOBAHMM €CTECTBEHHO-HAYYHOW TIPAMOTHOCTHM M HHTEpeca K HayKe Yy
00yJarommxcs.

N3yuenne ¢usuku Ha 0a30BOM yYpOBHE MPEIIOJIaraeT OBJAJEHUE CIIETYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

® Hay4YHO OOBSCHSTH SIBJICHUS;

® OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

® HHTEPOPETUPOBATh [AHHBIE M HCIOJIb30BaTh HAy4HbIE JIOKA3aTEIbCTBA IS
MOJIYYEHHUS BBIBOJIOB.



enn w3ydyenus: pU3MKU HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUSI OINpPEACICHBI B
Konuenuuu npenojgaBanus yueOHoro npeamera «Pusnkay B 00pa30BaTeIbHBIX OPraHU3aIUAX
Poccuiickoii ®enepanuu, peaqu3ylondX OCHOBHbIE 00111€00pa3oBaTelibHbIe MPOrPaMMBbl,
yTBep)kA€HHON pemenrneM Kosuternn MunuctepcrBa npocseiieHus Poccuiickoit denepanun
(mpotokon ot 3 nekadbps 2019 r. Ne [1K-4BH).
ey uzyyenus: pusvMKu:
e [mpuoOpeTeHHue HHTEepeca M CTPEMJICHHS OOYYalolMXCS K HAaydYHOMY H3YYECHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHEC TMPEACTABICHUN O HAYYHOM METOJ¢ TO3HAaHUS U (POpMHUpPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yYEHHUsI OCHOB CTPOCHUS
MaTepuH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e (opmupoBaHHUe TpeNCTABICHUNA O POJU (DU3UKU JIJIST PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEACTABICHUA O BO3MOXHBIX cdepax Oyayuied MpoQpecCHOHATbHON
NeSITeIbHOCTH, CBA3aHHOM C (PU3UKOM, MOJATOTOBKA K JalbHEHIeMy 0Oy4eHHIO B 3TOM
HaIlPaBJICHUH.

JlocTikeHre STUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIETO
o0Opa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIONMINUX 3a1a4:

e mpuoOpeTeHue 3HAHUKW O JUCKPETHOM CTPOEHHUU BEIIECTBA, O MEXaHWYECKHUX,

TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBICHUSX;
e MpuOOpeTeHHWEe YMEHHMM ONHUChIBaTh W  OOBACHATH (UBUYECKHE SBICHUS C
UCIIOJIb30BaHUEM IMOJTYUYECHHBIX 3HAHUM;

® OCBOCHME METOJOB pEIICHHS MNPOCTEUIINX PACYETHBIX 3aJad4 C HCMOJIb30BAHUEM

bu3HUEeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

® pa3BUTHE YMEHUN HaAONIOJaTh TMPUPOJIHBIE SBICHUS W  BBHINOJHATH  OMBITHI,

nabopatopHble pabOThl W DKCIEPUMEHTAIBHBIE HCCIECIOBAHUS C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX MPUOOPOB;

® OCBOCHHME MPUEMOB pabOThl ¢ MHMOpMaLMEH (PU3NUECKOTO COJECpPIKAHUS, BKIIOUas

uHOpPMAIIMI0O O COBPEMEHHBIX JOCTHMIKEHUSAX (U3UKHU, aHAIM3 U KPUTUYECKOE
OIICHHBaHUE WH(MOPMAITIH;

® 3HAKOMCTBO CO cepamu mpodeCcCHOHATBHON ACATESILHOCTH, CBI3aHHBIMH C (DHU3HUKOM,

U COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAHHBIMU Ha JIOCTHKEHUSIX (PU3HMUECKON HAYKHU.

Ha usyuyenue ¢usuku (6a30BbIii YPOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

otBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Hezento), B 8 kiacce — 68 yacoB (2 yaca

B HEJIETIO), B 9 KJ1acce — 102 yaca (3 gyaca B HEJIETTIO).

[Ipennaraemslii B mporpamMme 1o (pu3MKe nepeueHp Ja00paTOPHBIX PadOT U OMBITOB HOCUT
PEKOMEH/IaTeIbHBIN XapaKTep, YUUTENb JeNaeT BHIOOP MPOBEACHUS JIaOOPaTOPHBIX paboT U
ONMBITOB €  Y4€TOM  HHAMBUAYAIbHBIX  OCOOCHHOCTEM  OOydYarommxcs,  CIHUCKa
HKCIIEPUMEHTAJIbHBIX 3aJaHHUM, MpeajaraéMblX B paMKaX OCHOBHOIO TOCYJapCTBEHHOTO
HK3aMeHa Mo (PU3HUKE.



COJEPXAHME OBYUYEHUA

7 KIIACC

Pasznen 1. ®usuka u eé posib B NO3HAHUM OKPYKAKOIIEro MUpA.

®usuka — HayKa o npupoje. AsneHnst npupoasl. PU3NYECKHUE SBICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

dusznueckue Benu4uHbL. V3Mmepenne ¢usnueckux BennuuH. Dusznueckue MTPUOOPHI.
ITorpemHocTs M3MEpEeHU. MeXnyHApOaHAS CUCTEMA EAUHULL.

Kak ¢usuka u apyrue ecTecTBeHHbIE HAyKH WM3Yy4aroT mpupoxay. EcTecTBeHHO-HAYUYHBIH
METOJl MO3HAHUS: HAOJIOJIEHUE, MOCTAaHOBKA HAyYHOrO BOIPOCA, BBIABI)KEHHUE THIIOTE3,
HKCIIEPUMEHT 10 TIPOBEpPKE TUIOTE3, OOBsICHEHHE HalIoAaeMoro sipiaeHus. OnucaHue
($uU3NYECKUX SIBICHUN C TOMOIIBIO MOJIEJIEH.

Jlemoncmpayuu.

1. MexaHU4ecKue, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®Ousnyueckue MpudOphl U NpoLEeAypa NPSIMBIX U3MEPEHUI aHaJOrOBBIM M LU(PPOBBIM

pUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHre UEHbI IEIEHUS NIKaJIbl U3MEPUTEILHOTO Tprbopa.
N3mepenne paccTosHUi.
N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TETA.
OnpeneneHue pa3MepoB MaJbIX TEJ.
N3mepenne TteMrepaTypbl NpH IOMOIIM >KHJKOCTHOIO TEPMOMETpAa M JIaTyuKa
TEMIIEPATYPHI.
6. IlpoBeneHue wuccienoBaHUS MO IPOBEPKE THUIOTE3BI: NAIBHOCTH MOJIETA IIApHKA,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllie, YeM OO0JIbIIIE BHICOTA ITyCKAa.

Paspneu 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJIEKYJIBI, MX pa3mepbl. ONbITBI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBrxeHnue vactui] BeniecTBa. CBS3b CKOPOCTH JABWXKEHHUS YacTHUI[ C TEMIIEPATYPOU.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBue dYacTHIl BeIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BELIECTBA: CTPOEHHME Ta30B, JKUIAKOCTEH M TBEPIBIX
(kpucTaysmmyecknux) Tena. B3anmMoOCBsI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BO/IbI.

Jemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JBUKEHUS.

2. HabGmoaenue nuddyszuu.

3. HabGmionenue sBiieHu#, OOBACHSAIOMUXCS MPUTSDKEHUEM WM OTTAJIKHMBAaHHEM YacCTHUIL

BEILIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. Onenka quaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (GoTorpadmii).

Lk wneE



2. OnpIThI 1O HAOIIOACHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSHKEHUSI.

Pa3nen 3. /IBuikeHne U B3auMo/ieiicTBHE TeJl.

Mexannueckoe [BW)XEHUE. PaBHOMEpHOE M HEpaBHOMEpHOe JABMKeHHE. (CKOpOCTb.
CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JBH>KEHUU. Pacu€r myTH U BpEMEHU IBUKEHUS.

SBnenne uHepuuu. 3aKOoH HMHEpUMHU. B3aumojaeicTBUE Ten Kak NMPUYMHA HW3MEHEHUS
CKOPOCTH JIBHKEHHs Tell. Macca kak mepa uHepTHOCTH Tena. [lnotHocTe BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMA BEIIIECTBA.

Cunma Kak XxapakTepHCTHKa B3auMmoaeucTBua Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepeHre cuilbl ¢ MOMOIIBIO JTHUHAMOMETpA. SBieHWEe TAroTeHus U cuia Tskectu. Cuia
TSDKECTH Ha Apyrux IuiaHerax. Bec tema. HeBecomocTs. CiiokeHWe CWII, HANPABJIEHHBIX I10
onHou npsimoii. PaBHozelicTByromas cui. Cuiia TpeHusi. TpeHrne CKOJIbXKEHUSI U TPEHHUE MTOKOSL.
TpeHue B pupoie U TEXHUKE.

Jlemoncmpayuu.

Ha6nronenue MexaHMuecKoro IBMXKEHHUS Tela.
N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
HaOntonenue siBieHus1 THEPIUU.
HaGnronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE Macc MO B3aUMOAECHCTBUIO TE.
. CnoxeHue cui, HalpaBJIEHHBIX 110 OAHON OPSIMOIA.
JIa60pam0prte pabomul u onvimol.
1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABMXKEHUS (IIApUKA B KUIAKOCTH, MOJEIHU
AJIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpezeneHre CpeHEN CKOPOCTH CKOJBXKEHHUS Opycka WJIM IIapuKa MO HAKJIOHHOM
IJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNA.
4. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUus (nedopManuu) NpyKUHBI OT
IIPUIIOKEHHOU CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tella U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

HaBnenne. CrnocoObl yMEHBINIEHWS W yBeJIW4YeHUs JaBieHus. JlaBinenwe rasa.
3aBUCMMOCTh JlaBlieHHUS Ta3a OT o0bEMa, Temmeparypbl. llepenaua naBieHus TBEPABIMU
TeJaMH, XUIAKOCTAMU M razamu. 3akoH I[lackansa. IIHeBMaTtnueckue MamuHbl. 3aBHCHUMOCTb
JABJICHUS JKUAKOCTU OT IIyOuHbl. ['mapoctatnueckuit mapagokc. CooOiraronuecss COCyIbl.
['unpaBnuyeckre MeXaHU3MBI.

AtMocdepa 3emsn u atmocdepHoe AamieHue. [IpuyUuHBI CyIIECTBOBAaHUS BO3IYIIHON
ob6onouku 3emnu. OnbiTt Toppuuennu. M3mepenue atmMochepHOro JaBlieHUS. 3aBUCHUMOCTb
aTMoc(epHOro JaBi€HHS OT BBICOTHI Haja ypoBHeM Mops. I[lpubopsl mia u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.

JleficTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX Teso. BriTaikuBaroias (apxumMe08a)
cuna. 3akoH Apxumena. [TnaBanue ten. BozgyxomiaBanue.

Hemoncmpauyuu.

ok wnNE
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3aBUCUMOCTbH JaBJICHUS T'a3a OT TEMIIEPATYPHL.

[lepenaya gaBieHUs JKUIKOCTHIO U Ta30M.

Coo0maromuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHne neicTBrsl aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CWJIBI OT OOBEMA TOTPYKEHHOW dYacTh Tena |
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcioBue IUIaBaHUS TEJN: IUUIABAHUE WIM IIOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMaA MOTPYKEHHON B KHUIKOCTh
4acTH TeJIa.

OrnpeneneHue BBITAIKMBAIOIIECH CHIBIL, JEUCTBYIOIIEW HaA TEJO, IOIPYXEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMABAIOIIEH CHJIBI, JCHUCTBYIOIIEM Ha TEIO B
KUJKOCTH, OT MaccChl TeJa.

OnebITHI, 1EMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAIKUBAIOIICH CUIIBI, JEHCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMA MOrpyKEHHOHN B KUIAKOCTh YACTH T€Ja U OT IJIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBaHue apeoMmerpa WM KOHCTPYHMPOBAHME JIOAKUM U OIpENCIICHHE €€
IPYy30II0ABEMHOCTH.

Paszpnes S. PaGora u MOIIHOCTB. JHEPrusi.
Mexanuueckasi padota. MOLIHOCTb.
[IpocTeie MexaHW3MBI: pbluar, OJOK, HaKJIOHHas TUIOCKOCTh. [IpaBmio paBHOBecHs

ppryara.

[Ipumenenue npaBuia paBHOBECHUS phiuara K OJOKY. «30JI0TO€ MPABUIIO» MEXAHUKH.

KIIJI mpocThix mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.
Mexanudeckass sHeprus. KuHernyeckass W mnoTeHUUaIbHass »Heprus. lIpeBpaimieHne
OJIHOTO BHJIa MEXAHUYECKOU SJHEPTrUH B APYTroidl. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Jemoncmpayuu.

1.

[TIprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1.

2.

3.

4.
8 KUIA

Onpenenenue paOOThl CHUJIBI TPEHUST NPU PABHOMEPHOM JIBJKEHMHM Teja [0
TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue yciioBurd paBHOBECHS pblUuara.

N3mepenune KIIJl HakIIOHHONM TIIIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

CC

Pa3nea 6. TenioBLIe ABJIEHUS.

OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO--KMHETUUECKOW TEOPUM CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB W MOJEKyd. OMbIThl, MNOATBEPKIAOINIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.



Monenu TBEPIOTO, )KUJKOTO U Fra3000pa3HOro COCTOsIHUI BemiecTBa. Kpucramimueckue u
amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, JKUJIKOCTEW M TBEPIABIX TeJ HAa OCHOBE
MOJIOKEHUM MOJIEKYJISIPHO--KUHETHYECKOM Teopud. CMauMBaHWE W KalWUISPHBIE SIBICHUS.
TennoBoe paclIMpeHne U CHKaTHUE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBKO TEILUIOBOI'O JIBUKEHUS YACTHII.
Buyrtpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEW OSHEpruu: Teruionepenada u
coBepilieHrue padboThl. Buabl Temionepeaaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3TyUCHUE.

KonudecTBo TeruioThl. YaenbHas TEIUIOEMKOCTH BEIIECTBA. 1eMI000MEH M TETUIOBOE
paBHOBecHE. YpaBHEHHE TeIIOBOro OanaHca. [lnaBieHue um oTBepAEeBaHUE KPUCTATLTUYECKUX
BEIIIECTB. YenbHas TemioTa IuiaBieHus. [lapooOpa3zoBanue u koujeHcanusi. Hcmapenwue.
Kunenue. YnenbHas Tteruiora mapooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEpATyphl KHUIICHUS] OT
aTMoc(epHOro TaBJICHUS.

BrnaxnocTts BO3myXa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpuniunel pabotsl TerioBbix aurarenedt KIIJ[ TtemmoBoro npurarens. TeroBbie
JBUTATEIN U 3aIUTa OKPYKAOLIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

Hab6nronenue 6poyHOBCKOTO IBUKECHHUS.

Habmonenue nuddysumn.

HaOnronenue siBjieHU CMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.

HaOnronenue TenjaioBoro paciupeHus Ted.

N3menenue naBieHus ra3a npyu M3MEeHEHUH 00bEMa U HAaTPEBAHUU WJTU OXJIAKICHUU.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunbl Tenonepenayn.

OxJtaxkieHue npyu COBEPIIEHUH padOTBhI.

. HarpeBanue nipu coBepiiieHUr padOThl BHEIITHUMU CUJIAMH.

10 CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

11.HaOnronenne KUIeHUs.

12.HabroieHre MOCTOSTHCTBA TEMIIEPATYPhI MPH TUTABJICHHH.

13.Mojenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomul u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

OnbITEI O BRIPAIIMBAHUIO KPUCTAJJIIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITeI O HAOJIOACHUIO TETVIOBOT'O PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEl.

Omnpenenenre gaBjIeHUS BO3ayXa B Oa/IOHE IIMPUIIA.

OnbITHl, JEMOHCTPUPYIONIME 3aBHCHMOCTH JaBJICHUS BO3JyXa OT €ro o0béma u

HarpeBaHus WM OXJIaXKICHUS.

[IpoBepka THUNOTE3bI JIMHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOWKA JKHUIKOCTH B

TEPMOMETPUUYECKON TPyOKE OT TEeMIEepaTyphl.

7. HaOmtonenue n3MeHeHUs: BHYTPEHHEW 3HEPruu Teja B pe3yJsibTaTre TeIulonepeaadyud u
pabOThl BHEIIHUX CHUIIL.

8. HccnenoBanue siBJIeHUs TEIII00OMEHA MPU CMEILIMBAHUM XOJIOAHOW U TOpsiYeii BOJIBI.
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9. OnpeneneHue KOJIWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM MpPU TEIUIOOOMEHE C
HarpeTbiM METAJUTNYECKUM LIUIUHIPOM.

10.OnpeneneHue yenbHON TEIIOEMKOCTH BEILIECTBA.

11.MccnenoBanue npoliecca ucrapeHus.

12.0npeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

13.0npenenenHue yIeapHON TEMIOTHI IIABJIEHUS JbJA.

Paznen 7. JjekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. [[Ba pona 3yeKTpUYecKHX 3apsnioB. BzaumonelcTBue 3apsiKEHHBIX
ten. 3akoH KysnoHa (3aBUCHMOCTBH CHJIBI B3aUMOJICHCTBHS 3apsSKEHHBIX TEJ OT BEIMYMHBI
3apsIIOB M PACCTOSTHUSI MEXKTY TeJIaMu ).

OnekTpuueckoe noje. Hanpspk€HHOCT anekTpudeckoro noii. [lpuHuun cynepno3unuu
AIEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsioB. DJIEMEHTApPHBIM 3JeKTpuyeckuil 3apsa. CTpoeHue
atoMa. [IpoBOAHUKH 1 TUAJICKTPUKHU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiia.

OJIEKTPUYECKUA TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa. MCcTOYHUKH
MMOCTOSIHHOTO TOKa. JIeHCTBUSI 3JEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSAX U ra3zax.

Onektpuueckas wnenb. Cuila Toka. OnekTpuyeckoe HanpspkeHue. ConpoTHBIEHHE
MPOBOJIHMKA. YJIEJIBHOE CONPOTHUBJICHHE BemecTBa. 3akoH Owma s y4yacTKa ILenH.
ITocnenoBaTenbHOE U MapasIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTPUUYECKOTO TOKA. 3akoH [[xoyns—JIeHma. DnekTpuueckue uenu
U IOTPeOUTENH dIEKTPUIECKOM dHepruu B ObITYy. KopoTkoe 3aMbIkaHuHeE.

[TocTossHHBIE MarHuThl. B3auMoAeWCTBHE NOCTOSIHHBIX MAarHMTOB. MAarHuTHOE IIOJIE.
MarauTtHoe 1mosie 3eMJIM M €ro 3HaueHue i KU3HU Ha 3emyie. OnbIT Dpcrena. MaruuTHoe
T10JIE AJIEKTPUUECKOrO TOKA. [[pMeHEeHNne 3JIEKTPOMAariuTOB B TEXHUKE. J[eCTBHE MAarHUTHOTO
MOJii Ha TMPOBOJHMK C TOKOM. OJIEKTPOJABUTraTeNlb MOCTOSHHOTO TOKa. Mcmosib3oBaHUE
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apajnes. SBineHue snekTpoMarHuTHOW uHAYKUMU. [IpaBuino  Jlenna.
Onektporeneparop. CrnocoObl TONYYEHHUS DJJICKTPUUYECKOW DHEPruu. IJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DIIeKTpU3aLUs Tell.

JIBa poJia 3IEKTPUUECKHUX 3apsA0B U B3AMMOJECHCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.
DIIeKTpOCTaTUYECKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUYECKOTO TOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.

. JlelcTBUA 2EKTPUUECKOTO TOKA.

10 DJIEKTPUYECKUN TOK B 5KUIKOCTH.

11.T"a30Bb1l pa3psia.

12.i3MepeHue CUilbl TOKa aMIIEPMETPOM.
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13.M3MepeHne 3JIEKTPUYECKOT0 HAIIPSYKEHNS BOJIBTMETPOM.
14.PeocTat 1 MarasuH COIIPOTUBIICHUMN.
15.B3auMo1eiCTBUE ITOCTOSIHHBIX MAarHUTOB.
16.MonenupoBaHre HEBO3MOXHOCTU PAa3I€JICHUS [IOJFOCOB MarHuTa.
17.MonenupoBaHUE MAarHUTHBIX MOJIEW NOCTOSIHHBIX MATHUTOB.
18.0mbIT Dpcrena.
19.MarHuTHOE€ MoJje ToKa. DJICKTPOMarHur.
20./lericTBME MAarHUTHOIO TOJISI HA IIPOBOJTHUK C TOKOM.
21.D1eKTpoABUTATENb ITIOCTOSTHHOTO TOKA.
22.VccnenoBaHue sIBJIICHUS 3JEKTPOMArHUTHOW UHIAYKIIUU.
23.0mnbiTEl Dapajes.
24.3aBUCUMOCTbD HAITPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHS.
25.27eKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
OnbITHl 110 HAOTIOICHUIO STICKTPU3ALMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue nercTBUs JJIEKTPUUECKOTO MO HA IPOBOJAHUKH U JUAJICKTPUKH.
COopka u mpoBepka paboThI IEKTPUUECKOMN IIEMU TOCTOSHHOTO TOKA.
N3mepenune u peryampoBaHue CHIIBI TOKA.
N3mepenune u peryampoBaHUE HAMPSIKEHHUS.
HccnegoBanune 3aBUCUMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUSA
pE3UCTOPA U HAIIPSIHKEHUS HA PE3UCTOPE.
7. OnpITbl, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  DJIEKTPUYECKOTO  CONMPOTHUBIICHUS
IIPOBOJHHUKA OT €r0 JJIMHBI, IUIOIIAJAN IIONIEPEYHOr0 CEYECHUSI U MaTepurala.
8. IIpoBepka npasuiia CIOKEHUS HAPSHYKEHUH [IPU MOCJIEA0BATEIIbBHOM COECIMHEHNH JIBYX
PE3UCTOPOB.
9. IIpoBepka mpaBwiia sl CHUJIbI TOKA IPU NAPAJUIETIbHOM COEIMHEHUH PE3UCTOPOB.
10.0Onpenenenue pabOThI AAEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
11.0npeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIAEIIEMON HA PE3UCTOPE.
12.MccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYLIETO 4Y€pe3 JIAMIIOYKY, OT HaIPSHKEHUS
Ha HEW.
13.0Onpenenenue KIIJ] narpeBarensi.
14.UccnenoBaHre MarHUTHOT'O B3aUMOJEUCTBUS IIOCTOSHHBIX MAarHUTOB.
15.M3ydyeHre MarHuTHOTO TIOJIsi TIOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIUHEHUH U
pa3aeIeHn .
16.MccrnenoBanre AEUCTBUS AIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17.00bIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUSA KaTYIIKH C TOKOM U
MAar"HuTa OT CHJIBI TOKA U HAIIPABJIEHUS TOKA B KaTYIIKE.
18.M3yuyeHne AeUCTBYS MArHUTHOTO TOJISI HA TIPOBOAHUK C TOKOM.
19.KoHcTpyrpoBaHue U U3y4eHUE PaOO0ThI JIEKTPOABUTATEIIS.
20.1U3mepenne KII/I anekTpoaBuraTebHOM yCTaHOBKH.
21.0mBITBl IO MCCIEAOBAHUIO SIBJIECHUS AJIEKTPOMArHUTHOM HMHAYKIMU: HCCIEAOBaHUE
VU3MEHEHUN 3HAUYCHUS U HAIIPABJICHUSI UHAYKIIMOHHOIO TOKA.
9 KIIACC
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Pa3gena 8. Mexannueckue siBJICHHUS.

Mexannueckoe ABWKeHHE. MartepuanbHas Touka. Cucrtema orcué€ra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBWKECHUsA. PaBHOMEpHOe MpsMOIMHEWHOE JBHKeHUE. HepaBHOMepHOe
npsAMoJuHerHoe naBukeHue. CpenHsss U MIHOBEHHAas CKOpPOCTh Tella IPU HEPABHOMEPHOM
JBUKEHHM.

Yckopenue. PaBHOycKkopeHHOE mpsMorHeiiHOe nBmkeHne. CBoOoaHoe nagenue. OnbIThl
lNanunes.

PaBHOMepHOE nBIXKEHHE TIO OKpYKHOCTH. Ilepnon m gacrota obpamienus. JInnelinas u
YIJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH Hprotona. Bropont 3akon Herorona. Tpernii 3akoH Herotona. IIpunaimn
CYyHEPIO3ULINY CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: CHla TPEHHUS CKOJIBKEHUS, CUJa TPECHMS
II0OKOs1, IpYTU€ BUABI TPEHUS.

Cuna TSOKECTM M 3aKOH BCEMHUPHOIO TATOTEHUA. Y CKOpPEHHE CBOOOJIHOrO NaJCHUS.
HBrxenue mnaHer Bokpyr CosHna. IlepBasg kocmuueckas ckopocTb. HeBecoMmocTs u
[IEPErpy3KH.

PaBHOBecue matepuanbHOl TOUKU. AOCOMOTHO TBEPOE TeI0. PaBHOBECHE TBEPAOIO Tena
C 3aKpEIUIEHHOM OChIO BpaiieHus. MomeHT cuibl. LleHTp TskecTw.

Nmnynec tena. M3menenne ummynbca. Mmynbe cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass paboTa U MOUIHOCTb. PaboTa cui TSKECTH, YNpyroct, TpeHus. CBs3b
sHepruu M paboThl. [loTeHIManbHas >HEpPrusi Tena, MOAHSITOrO HaJ MOBEPXHOCTBHIO 3E€MIIU.
IloreHumnanbHass »Heprus cxatol npyxuHbl. KunHerndeckas oHeprusa. Teopema o
KMHETUYECKOW HEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTIUH.

Jlemoncmpayuu.

1. HaOnroneHne MeXaHMYECKOT o ABMXKEHHUS TeJla OTHOCUTENIBHO Pa3HbIX TE OTCUETa.

2. CpaBHeHHE NYTE€W W TPACKTOPHUM JIBMXKEHMSI OJHOTO M TOrO K€ T€Ja OTHOCUTEIBHO

pa3HBIX TEJI OTCUYETA.

3. U3mepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.

4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOTO JBHKCHUSL.

5. HaGmtonenue ABMKEHUS Tena M0 OKPYKHOCTH.

6. HaGmonenne MexaHWYECKUX SBIICHUM, MPOUCXOISIINX B CUCTEME OTCUETA « TemexKay

npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KCHUU OTHOCUTENIbHO KabuHeTa (PU3UKH.

7. 3aBUCHMOCTbH YCKOPEHHMS TeJIa OT MACChI TEJIA U JEHCTBYIOIIEH HA HETO CUJIBL.

8. HalOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEJL.

9. HM3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10.Ilepenaya nMmnysbca Npyu B3aUMOJAECUCTBUU TEI.

11.1TpeoOpa3oBanus SJHEPTUU NIPU B3AUMOJICHCTBUH TEII.

12.CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJIEHCTBUH.

13.CoxpaHeHHEe UMITyJIbCa IPU a0COJIOTHO YIPYIOM B3aUMOJICHCTBUU.

14.HaOmntoeHre peakTUBHOTO IBUXKEHUSI.

15.CoxpaHeHrne MEXaHUYeCKON SHEPruu pu CBOOOTHOM NaJICHUH.



16.CoxpaHeHre MEXAaHUYECKON 3HEPTUU NIPH IBHXKEHHUH TeJla MO/ IEHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomol u onvimol.

1. KoHCcTpynpoBaHue TpakTa [Uisl pPa3srOHa M JAJbHEHIIErO0 PAaBHOMEPHOIO JABHKCHUS
[IapYKa WX TEIEKKH.

2. OnpeneneHue cperHEd CKOPOCTH CKOJIbXKEHMsI OpycKa WM JABM)KEHUS LIapUKa IO
HAaKJIOHHOW IIOCKOCTH.

3. OmpezneneHne yCKOpPEHHUs Tena IMPU PaBHOYCKOPEHHOM JBW)KEHUMHM IO HAKJIOHHOM
IJIOCKOCTH.

4. VccnenoBaHre 3aBUCUMOCTH IIyTH OT BPEMEHU IPH PAaBHOYCKOPEHHOM JIBHJKEHHUH 0€3
HAa4aJIbHON CKOPOCTH.

5. IlpoBepka TrHUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JBWKEHMM O€3 HadaJbHOU
CKOPOCTH IIyTHM OTHOCATCS Kak pPsJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIBI HOPMaJbHOTO
JABJICHHUS.

7. Onpepnenenrie K0O3QPUIUEHTA TPEHHS CKOJIbKEHHUS.

Ornpenenenne KECTKOCTH NPYKUHBI.

9. Ompenenenrie pabOTBl CHJIBI TPEHUsS MpPU PABHOMEPHOM JBM)KCHUM Tella IO

TOPU30HTAJIBHON MIOBEPXHOCTH.
10.Onpenenenue pabOThl CUIIBI YNPYTrOCTU MPH NOABEME TIpy3a C HCIOIb30BAaHHUEM
HETOJBUKHOTO U OJIBUKHOTO OJIOKOB.

11.M3yuyeHune 3aK0Ha COXPAHEHUSI SHEPTUM.

Pasznen 9. Mexanuveckue Koj1e0aHus U BOJIHbI.

KonebarenbHoe nBmxkeHre. OCHOBHbBIE XapaKTEPUCTUKU KOJEOAHMI: MEpUOJ, 4acToTa,
aMIuiiTyga. MaremaTuyecKuil W TpYKUHHBIM MasTHUKW. [IpeBpamienue sHeprum mpu
KO0JIEOATEIILHOM IBHIKEHUH.

3aryxatonue kojebanusi. BoinyxeHnbie konebanusi. Pesonanc. Mexannueckue BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJIH. [Ipo10sIbHBIE U ITONIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHN4eCKHUe BOJIHBI B TBEPJOM TeJIE, CEHCMUYECKHE BOJTHBI.

3Byk. [')poMKOCTh 3ByKa U BeIcoTa ToHa. OTpakeHue 3Byka. lHpa3ByK U yJIbTpa3ByK.

Jemoncmpayuu.

Hab6monenue xonebanuii Tei noa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpaneHnue npo1oibHbIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

Habmoienne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKYCTHYECKHI pE30HaHC.

Jlaﬁopamopubw pabomul u onvimeol.

1. Omnpezenenue 4acTOTHI U NEPHOA KOJICOaHUI MaTEMaTHUYECKOTO MasiTHUKA.

2. OnpeneneHue 4acTOThl U eproia KoieOaHUi NPyKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH IepHoAa KoyeOaHUI MOJBEIIEHHOTO K HHUTU Ipy3a OT
JUIMHBI HUTH.
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4. WccnenoBaHue 3aBUCUMOCTU NepuoAa KoyjeOaHUuN MPY>KUHHOTO MasTHHKAa OT MAacChl
rpysa.
5. [IpoBepka HE3aBUCMMOCTH NEpHOJa KOJeOAHWI Tpy3a, MOJABEIICHHOTO K HUTU, OT
Macchl Ipy3a.
6. OnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb IE€pUOJa KOJeOaHUM MpyKMHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
7. V3MmepeHue ycKOpeHus: CBOOOHOTO MaICHUS.
Paznea 10. DnekTpoMarHuTHoOE MoJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE TMOJie. DJIEKTPOMArHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BonH. [llkama 5ieKTpOMarHUTHBIX BOJH. MCHNOnb30BaHUE 3JIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3HU.
DneKTpoMarHuTHas mpupoa cseta. CkopocTh cBeTa. BOTHOBBIE CBOKCTBA CBETA.
Jlemoncmpayuu.
1. CgoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnsie pabomul u onvimol.
1. N3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0O MOOMIILHOTO TeliepoHa.
Paznen 11. CBeroBble siBJICHUS.
JlyueBass monenb cBera. Mctounuku cera. lIpsMoliMHEHHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connna u JIynel. Otpaxenue cBeta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3aKoH npesioMiieHus cBeta. [loHOe BHyTpeHHEE OTpaKEHHUE CBETA.
Hcnonp30BaHre MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xon nydet B jumH3e. OnTuyeckas cucteMa ¢oToarmapaTta, MHUKPOCKONA U
Teneckona. ['a3 kak ontudeckas cuctemMa. bim3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Oenoro cBera B crekTp. OmnbiTel HptoTona. CrokeHHE CHEKTPaTbHBIX
uBeToB. Jlucnepcus ceera.
Hemoncmpauuu.
[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.
OtpaxeHue cBeTa.
[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.
Onrtuyeckui CBETOBOI.
Xon iaydeil B coOuparoiiei JInH3e.
X0 Iy4ell B pacCenBaroIIeH JUH3E.
[Tonyyenue n300pakeHU ¢ TOMOUIBIO JTUH3.
. [Ipunuun aeiictBus poroanmnapara, MUKpOCKOIIA U TEJIECKOMa.
10.Mogensb riasa.
11.Pa3noxxeHue 6e10ro cBeTa B CIIEKT.
12.TTommydenne 6emoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padomot u onvimot.
1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yrja NaJeHUs.
2. N3yueHue xapakTepUCTUK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKajie.
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3. HccnenoBaHue 3aBUCHMOCTH yIUIA IIPEJOMIIEHUSI CBETOBOTO JIy4a OT yIJja MaJcHus Ha
TPaHULE «BO3IYX—CTEKIIO.

[Tony4yenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Onpenenenre GOKYCHOTO paCCTOSHUS U ONTHYECKOMN CHIIBI COOMPAIOIICH JTMH3BI.
OnBITHI IO Pa3JIOkKEHUIO OEJIOro CBETA B CHEKTP.

OnpITEl 0 BOCHPUATHIO LIBETA NPEIMETOB INPU UX HAOJIIOJACHHHM 4Yepe3 LIBETOBBIC
(UIBTPBI.

Paznen 12. KBanToBble siBJIeHUS.

OmnewiTel Pezepdopaa u minanerapHas Mmojenb aroma. Mojens aroma bopa. HMcnyckanue u
noryionieHue ceeta atoMmoM. KBaHTel. JInHEeUaThie CIEKTPHI.

PannoaktuBHOCTh. Aub(a-, O6era- um ramma-usznydeHus. CTpoeHue aTOMHOTO sjpa.
Hyxknonnas moxens atomHoro sapa. M3orombl. PaanoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJEp.

S nepHble peakiny. 3aKOHBI COXPAaHEHHUs 3apsI0BOT0 U MAaCCOBOTO YUCEN. DHEPIUs CBS3U
aToMHBIX saep. CBsA3b Maccel W 3Hepruu. Peaknuum cuHTe3a n aeneHus saep. McToyHMKH
sHepruu ConHua u 3BE31.

Anepnas sHepreTuka. [[elicTBUSA paAuOAKTUBHBIX U3JIyYEHUN HA JKUBBIE OPraHU3MBI.

Hemoncmpauyuu.

CrexTpbl U3ITy4YEeHHS U TOTJIOUICHUS.

CriexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Buinibcona.

PaboTa cuéTunka HOHUBUPYIONTUX U3ITYUCHUH.

. Perucrpanus uznydeHus NpupoIHbIX MUHEPAJIOB U MPOJAYKTOB.

JIaéopamoprte pabomul u onvimel.

1. HaGmroneHue CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUS.

2. HUccnenoBaHue TPEKOB: W3MEPEHHE SHEPIMM YACTHUILBI IO TOPMO3HOMY MyTH (IO

doTorpadusim).

3. H3mepenue paaroakTUBHOTO (oHA.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.

[ToBTOpUTENBHO--0000IIAIOUI  MOAY/Ib MpeIHa3HayeH Uil CHCTeMAaTU3allud |
000011IeHHs] TPEIMETHOTO COAEpPKaHWA M OIbITa JEATEIbHOCTH, NPUOOPETEHHOIO MpHU
M3YYEHUHU BCEro Kypca (U3HMKH, a TAKXKE JJIsl MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY
AK3aMeHy Mo (pU3uKe JUisi 00yUYaroIMUXCsl, BIOPABIIKX 3TOT yUYE€OHBIN MpeaMET.

[Ipy wu3yyeHUM JAHHOTO MOAYJS PEAIM3YIOTCSA M CUCTEMAaTHU3UPYIOTCS  BHJbI
NEeSTEIbHOCTH, HAa OCHOBE KOTOpPBIX OOECHeYMBAETCA JIOCTH)KEHHE MPEAMETHBIX U
METaIpEeAMETHBIX MJIAHUPYEMBIX PE3yIbTaTOB 00yuyeHUs, GOPMHUPYETCS €CTECTBEHHOHAYYHAas
IPAaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS SBJICHUN MPUPOAbI M TEXHUKH,
OBJIAJICHHNE YMEHUSIMU OOBSACHATH (DU3MUECKHE SIBICHUSA, MPUMEHsS TOJy4YeHHbIE 3HAHMUS,
penaTh 3a7a4i, B TOM YKCJI€ KAU€CTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IprHIMNMATBHO AEATEIBHOCTHBIM XapaKTep AAHHOTO pa3/ielia peain3yeTcs 3a CUET TOro,
YTO 00YYaIOIUECs BBIMOIHAIOT 33/1aHUs, B KOTOPBIX UM MPEAaraeTcs:

No vk

ok wNneE



Ha OCHOBC IMOJTYYCHHBIX 3HAHUU paciio3HaBaTb U HAYYHO OOBSICHATH (1)H3PI‘-ICCKI/IC SABJICHUSA

B OKPY>KaloIleH MPUPO/JIe U MOBCETHEBHOM KU3HH;

HCIIOJIB30BATh HAYYHBIC MCTOJAbI MCCIICIOBAHUA (1)I/ISI/II-I€CKI/IX HBJIGHHI?I, B TOM YHUCJIC OJIA

IMPOBCPKHU T'HIIOTE3 U ITOJIYUCHUA TCOPCTUICCKUX BBIBOIOB,

O00BACHATH HAaY4YHBIC OCHOBBI HanOoee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HAIIpUMCP, IMPAKTHYCCKOI'O0 HCIIOJIB30BaAHUA PAaA3JIMYHBIX HCTOYHHUKOB OSHCPIHHM HAa OCHOBC
3dKOHa IIPCBPAIICHUA 1 COXPAHCHNA BCCX N3BCCTHBIX BUIOB SHCPI'UH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

I/I3y‘-ICHI/I€ ¢)H3HKI/I Ha YPOBHC OCHOBHOI'O O6IHGFO 06p330BaHI/IH HaIIpaBJICHO Ha

AOCTHKCHHUC IMYHOCTHBIX, MCTAIIPCAMCTHLIX U IIPCAMCTHBIX O6pa3OBaT€J'IBHI>IX PE3YIIBTATOB.

B pesynbrare wusydenus ¢GuU3NKM Ha YpOBHE OCHOBHOTO 001Iero o0pa3oBaHHs Yy

obyuatorierocs OyayT copMHPOBaHBI CIICYIONINE TUYHOCTHBIE PE3YIhTaThl B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

— NPOSABJICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHUCKOMN (pr3nuecKoit
HAYKU;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX --(DU3UKOB;

2) rpaskJIaHCKOr0 U JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

— FOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCY>KJIEHUH OOIIIECTBEHHO 3HAYMMBIX U dTHUYECKUX
po0sIeM, CBA3aHHBIX C MPAKTUUYECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3UKY;

— OCO3HAHHME BaAXXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIOB B ACATEIBHOCTH YUEHOTO;

3) 3cTEeTU4eCKOTr0 BOCIIUTAHMSA:

— BOCHPHUATHE ICTETHUUYECKUX KayecTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IIO3HAHUA:

— OCO3HaHHWE LIEHHOCTU (PU3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BAXKHEUIIIEN COCTABIIAIOIIEH KYJIbTYPBHI,

— pa3BUTHE HAYYHOU JTH0003HATEIBLHOCTH, UHTEPECA K UCCIIEA0BATENHLCKON IEATEIbHOCTH;
5) popmupoBaHuA KyJabTYPbI 310POBbSl H IMOLMOHAJIBHOIO 0J1IATONOTYy UM

— OCO3HaHHUE LIEHHOCTH OE30MacHOr0 00pa3za KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTM TNpaBui OE€30MacCHOr0 TMOBEACHUS Ha TPAHCIOpPTE, Ha JOporax, ¢
AIIEKTPUUECKUM U TETJIOBBIM 000PYJOBaHUEM B JOMAIIIHUX YCIOBUSX;

— c(hopMHPOBAHHOCTH HaBbIKa pe(IeKCUM, MPU3HAHUE CBOETO IpaBa Ha OMMOKY U TaKoTo
K€ IIpaBa y Apyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHNS:

— aKTUBHOE y4YacCTHE B PEIICHUU MPAKTUYECKUX 3a]ad (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHu3allM, TOpoJa, Kpas) TEXHOJOIMYECKOM W COLMAJIBbHOM HalpaBJIEHHOCTH,
TPEOYIOMNX B TOM YKCIe ¥ (U3HUECKUX 3HAHUI;

— UHTEpeC K MPaKTUYECKOMY M3YUEHHIO MPO(ECCHIA, CBA3aHHBIX C (PU3UKOM;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA



® — OpHCHTAIMS Ha TpUMEHEHUE (GU3MYECKUX 3HAHWUU ISl pelieHus 3amad B 001acTH
OKpY’Karollel cpejibl, MIIAaHUPOBAHUS TOCTYIKOB U OIEHKH MX BO3MOXKHBIX TOCJICICTBUI
JUIS OKPY’KAIOIIEN CPEbI;

® — OCO3HaHUE M00ATBLHOIO XapaKkTepa SKOJOTMUECKUX MPOOJIEM U IMyTEH UX PEIICHUS;

e 8)agmanTanum K M3MEHSIIOIUMCSI YCJIOBHSIM COUMAJILHON M MPUPOAHOIi Cpebl:

e — MOTPeOHOCTh BO B3aWMOJICUCTBUU TP BBITIOJHEHUU WCCICIOBAHUN M TPOCKTOB
(bU3MYeCKOI HAMPaBIEHHOCTH, OTKPHITOCT OMBITY M 3HAHUSAM JIPYTHUX;

® — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO JEATEIIbHOCTD;

e — MOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHHI, B TOM 4HCIIE (OPMYIUPOBATH HJICH,
MOHSATHUSI, TUIIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUAX;

e — oco3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 001acTH (DUBUKH;

¢ — [UIAHUPOBAHHUE CBOETO PA3BUTHS B IPHOOPETCHUN HOBBIX (PM3MYECKUX 3HAHUM;

¢ — CTPCMIICHUC QaHAJIU3HUPOBATHL MW BbIABJIATH B3aUMOCBA3HW IIPUPOAbLI, 06HICCTBa u
9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHHUCM (1)I/I3I/ILIGCKI/IX 3HaHI/If/'I;
®¢ — OOCHKa CBOHX I[GﬁCTBHﬁ C y‘IéTOM BIIMSAHUA Ha OKPYXKAIOIIYIO CPCay, BO3MOIKHBIX

rII00aJIbHBIX ITOCIIEACTBUH.
METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHuss mporpamMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi y oOydyaromerocs OyayT choOpMHUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJTFOYAIONITME TI03HABATEIbHBIC YHUBEPCAIbHBIE YydeOHBIC MEUCTBHUS, KOMMYHHKATHBHBIC
YHUBEpCaIbHbIC YUeOHbBIE TEUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:
® BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHUN);
® YCTaHABJIMBATh CYIIECCTBEHHBIN MpPU3HAK KIacCU(UKALIUKM, OCHOBAHUS JJI1 0000IIEeHUS
Y CPABHEHUS;
® BBISBJISATh 3aKOHOMEPHOCTH U MPOTUBOPEUYHSI B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIIOJICHHUSAX, OTHOCAIINUXCS K (PU3UICCKHUM SIBIICHHSIM;
® BBISABIATh NMPUINHHO--CIICJACTBEHHBIC CBSI3U TMPHU H3YYCHUH (PU3NYECKUX SIBICHUU U
MPOLIECCOB, JAENaTh BBIBOABI C HCHOJIB30BAHUEM JEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOUEHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3MUECKUX BEJIMUUH,
® CaMOCTOSITEILHO BBIOMpaTh CIOCOO pelieHus YyuyeOHOM (Qusnueckodt 3amauu
(cpaBHEHHE HECKOJBKMX BapUAHTOB pelIeHUs, BBIOOpP Haubojee MOAXOASIIEro C
y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUER).
ba3oBble ucciaenoBarejabCcKue J1eiiCTBUA.
® HCIIOJIb30BATh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT MO3HAHUS,
® [POBOAUTH MO CaMOCTOSITEIbHO COCTABIIEHHOMY IUIaHY ONBIT, HECJIOXKHbBIN
(bU3UYECKHI YKCIIEPUMEHT, HEOOJIbIIIOE UCCIE0BAHNE (PU3UUECKOTO SIBJICHUS;



OIICHUBATh Ha MPUMEHHMOCTh W JIOCTOBEPHOCTh MH(POpPMAIIHIO, MOTYICHHYIO B XOJIe
UCCJIeIOBAHUSI WJIM HKCTIEPUMEHTA;

CaMOCTOSTENbHO  (opMynupoBaTh 000OIIEHHS W  BBIBOABI IO  pE3yJbTaTam
MPOBEAEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAKKE
BBIJIBUTaTh MPEANOI0XKEHUS 00 UX PA3BUTUH B HOBBIX YCIOBHUAX U KOHTEKCTAX.

PabGora ¢ undopmaumeii:

OPUMEHATh PA3JIUYHbIE METOJbl, UHCTPYMEHThl M 3alpOChl MpPU IMOUCKE U OTOOpE
MH(POpPMALIMU WK JAHHBIX C YYETOM MPENIOKEHHON yueOHOU (pr3nuecKoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIUIO PA3IUUHBIX
BHUJIOB U (hOPM MPECTABICHUS;

CaMOCTOSATENIbHO BBIOMpATh ONTUMANIbHYIO (OpMy MpeAcTaBieHUs WH(GOPMALUU U
WITIOCTPUPOBATh pEIlaeMble 3aJaud HECIOKHBIMU CXEMaMH, AuarpaMmamu, WHOU
rpa@uKoi U MX KOMOWHAIIUSAMH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

B XOJe OOCYXJeHHS ydeOHOro Mmarepuaiia, pe3yJbTaTOB Ja0OpaTOPHBIX paboOT U
MIPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY O00CYKIaeMON TEeMbI U BHICKA3bIBATh HJICH,
HalICJICHHBIC HA PEIICHUE 3a]a4M U MOIJIepKaHre 0JaroKenaTebHOCTA OOIICHUS;
COTIOCTaBIIATh CBOM CYXKIEHUS C CYXKISHHUSIMH JPYyTrUX YYaCTHHKOB JUANOra,
oOHapy>KUBaTh Pa3IMUNEC U CXOJCTBO MO3UITHI;

BBIpakaTh CBOIO TOUKY 3PCHUS B YCTHBIX M ITUCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBISATH  PE3yJbTAaThl  BBIMOJHEHHOTO  (PU3MYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MMOHUMAaTh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAMBUIYaJTbHONH pabOTHI
MIPU PELIEHNN KOHKPETHON (hM3HUUECKOM MPOOIEMBI;

MPUHUMATh IIeJTH COBMECTHOW JIE€ATEILHOCTH, OPTaHW30BBIBATh IEHCTBUS TIO €€
TOCTHKEHHUIO: paCIpeIeNaTh POJIM, 00CYXAaTh MPOIECCHl M PE3YIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJIHATh CBOIO YacTh PabOTHI, JOCTUTAas KAue€CTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBHUS C IPYTUMHU WICHAMHA KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO C(HOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC YueOHbIe NeliCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX U YYEOHBIX CUTYAIUSX, TPEOYIOUIUX ISl PEIICHUS
bu3NUecKuX 3HAaHUM;

OpUEHTHUPOBAThCA B PA3NHMYHBIX IMOAXOAAX NPHUHATUS pELIEHUN (MHAMBUAYAJIbHOE,
MPUHATUE PELIECHU B TPYIIIE, IPUHATHE PEIIEHUI TPYIIIOi);



CaMOCTOATCIBHO COCTAaBJIATH aJI'OPpUTM PCHICHHA CI)HSI/I‘-IGCKOIZ 3aJadyu HJIH I1JIaHa
HCCJIICAOBAHUA C y‘{éTOM HMCIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MO>KHOCT€I>1,
APryMCHTHPOBATD IIPCIJIATraCMbIC BAPHUAHTBI pemeHI/Iﬁ;
ACJIaTb BI)I60p 151 6paTL OTBCTCTBCHHOCTD 34 PCIIICHHUC.

CﬂMOKOHTpOHL, 3MOHI/IOHaJILHbIﬁ HHTEJJICKT.

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U Npejararh IjaH €€ N3MEHEHNUS,

OOBSACHATh MPUYUHBI JIOCTHKCHHUS (HEJOCTHIKEHHUS) Ppe3yJbTaTOB JIEITEIbHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JEATEIHLHOCTH (B TOM UUCIE B XOJ BBINOTHEHUS (HPU3MIECKOTO
MCCJIEIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIBCTB, W3MEHUBLIMXCS
CUTYaIIMi, yCTAHOBJICHHBIX OLIMOOK, BO3HUKILUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa €M U YCIOBUSIM;

CTaBUThb c€0s1 HA MECTO APYroro yejaoBeKa B XOJ€ CIOpa WM JUCKYCCUHM Ha HAYYHYIO
TE€MY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYIOro;

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU penieHuH (U3NYEeCKUX 3aja4 WM B
YTBEPKJICHHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOyuenus B 7 kjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHA: (U3MYECKHE ¢ XUMHUYECKUE SIBICHHS, HaOII0JCHUE,
AKCIIEPUMEHT, MOJIEb, TUTIOTE3a, €AUHUIIBI (PU3UYECKUX BEJIWYWH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
IBIDKCHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJUHEWHOE),  TPaeKTOpusi,
paBHOJICUCTBYIOIAsA cuia, jAedopmanus (ympyras, IUIaCTUUYECKas), HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznuyath sBieHus (Auddy3us, TEIIOBOE NBUKEHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
JNBU)KEHUE, HEPAaBHOMEPHOE IBMKEHHE, WHEPLHUS, B3aUMOJCHCTBUE TEJl, pPaBHOBECHE
TBEPABIX TEJI C 3aKPEINIEHHOW OCBhIO BpaIlCHUs, IE€penada MaBJICHHUS TBEPABIMU
TeJIaMU, )XUJIKOCTSIMH U Ta3aMu, aTMOC(hEpHOE TaBJICHHE, TNITABAHUE TEJI, TPEBPAIIICHHUS
MEXaHUYECKOM IHEPTUM ) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (U3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBJICHUE W3YUYCHHBIX (PM3UYECKUX SBJICHUN B OKPYXKaIOIIEeM MHUPE, B
TOM 4uclie (Pu3nueckue SIBJACHUS B TMPUPOJEC: NMPUMEPHI JABHMKEHUS C Pa3TUUHBIMU
CKOPOCTSIMH B XKMBOW M HEXHUBOW NPUPOAE, ACHUCTBUE CHIIBI TPEHUS B MPUPOJE U
TEXHUKE, BIMSHHE aTMOC(PEPHOTO MaBJICHHS] HA XWUBOW OpraHW3M, IUTABAaHUE PHIO,
phIUard B TeJIE 4YeJIOBEKa, MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a/ady B y4eOHYIO,
BBIJICISITH CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3UYECKUX SIBJICHHM;

OMHCHIBATH M3YUYEHHBIC CBOWCTBA TeN U (M3UYECKHUE SIBJICHUS, UCTIONB3YS (PU3HUECKUE
BEeIUYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTh, CPEIHSS
CKOpPOCTb, CHJIa YIPYIOCTH, CHWJIa TSDKECTH, BeC Tea, Cujia TpPEHHs, JaBJICHHE



(TBEépmoro Tena, JXKUIKOCTH, Ta3a), BBITAIKHBAIOIIAsA CUJIa, MEXaHHW4YecKas padoTa,
MOII[HOCTh, IUJIEYO CHJIBI, MOMEHT CHJIbl, KO3((ULUUEHT TOJE3HOTO JAEHUCTBUSA
MEXAHU3MOB, KMHETUYECKasi U MOTEHLMAaJIbHAsl HEPIUs), IPU ONUCAHUM MPABUIBHO
TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIb3yEMbIX BEIMUUH, UX 0003HAYEHUS U €AMHULIBI
(u3nYeCKUX BEIWYUH, HAXOAWUTh (POPMYJbI, CBA3BIBAIOIINE JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTh IpaUKH HM3YyYEHHBIX 3aBUCHMOCTEU
(pu3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOICTBa Tel, (pU3MUecKkue SBICHUS W MPOLECCHl, HCHOIb3YS
MpaBuia CIOXKEHUsSI cui (BIIOJb OJHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMmesna, MpaBUJIO paBHOBECHS pblyara (0JI0Ka), «30J0TOE MPABUIO» MEXAHHKH,
3aKOH COXPAHEHUs MEXAHUYECKOM JSHEpPruu, IIPpU OTOM JaBaTh CIOBECHYIO
(opMyIHMPOBKY 3aKOHA U 3alIUChIBATh €M0 MaTEMATHUECKOE BBIPAKECHHUE;

OOBSACHATh (PU3NYECKUE SIBJICHUS, MPOLECChl W CBOMCTBA T€l, B TOM YHCIE U B
KOHTEKCTE CUTYalUi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH IPUYUHHO-
-CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 12 JIOTMYECKUX 1IAroB ¢ ONopoi Ha 1—
2 U3y4YEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUH, (U3MUECKUMX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3aaud B 1—2 JACWCTBUS, HCIOIB3YyS 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOIIME (PU3NYECKHE BEIUYMHBL: HA OCHOBE aHajiu3a YCJIOBUS 33Jaud
3aMUChIBaTh KPaTKOE YCJIOBHE, MOJCTAaBIATH (PU3MUECKUE BEIMYMHBI B (HOPMYINBI U
IPOBOJUTH Pacu€Thl, HAXOAUTHh CIIPABOYHbIE JIaHHBIE, HEOOXOIUMBIEC JUIsl pEIICHHUs
3aJ1a4, OLIEHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUHMHBI;
pacrno3HaBaTh MpOOJIEMbI, KOTOpPhIE MOYKHO PEIIUTh NpU MOMOIIU (U3HYECKUX
METOJIOB, B OIMCAaHWUM MCCIEAOBAHUSA BBIIEIATH MPOBEPSAEMOE IPEANOIOKEHNE
(rumote3y), pa3auMyaTbh W HMHTEPIPETUPOBATH MOJYYEHHBIA pe3yJbTaT, HAXOAMUTh
OIIMOKH B XOJI€ ONBITA, €1aTh BBIBOJIbI 10 €r0 PE3YJIbTATaAM;

MIPOBOJIUTH OMBITHI 10 HAOMIOAEHUIO (PU3NYECKUX SBJICHUM WM (PU3HUYECKUX CBOWCTB
Te:  (OpMynIHpOBaTH MPOBEPSEMbIE MPEANOIOKEHHUS, COOUpaTh YCTAaHOBKY U3
MPEeJIOAKEHHOT0 000PYAOBaHNUS, 3alUCHIBATH XOJ1 OTbITa U (DOPMYJIUPOBATH BHIBOBI;
BBITNOJIHATH NPSAMbIE U3MEPEHHs PaCCTOSIHUSI, BPEMEHHU, MAcChl Teja, 00bEMa, CUJIbI U
TEMIEPATyphbl C UCMHOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHus NpUOOPOB € YUETOM 3aJJaHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH MCCJIEAOBAHHUE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BETWYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM MPSAMbBIX U3MEPEHUH (3aBUCUMOCTH IMyTH PABHOMEPHO JBUKYILIETOCS
TeJa OT BPEMEHHU IBHKECHMS TEJla, CHJIBI TPEHUS CKOJBXKEHUS OT BECa TeJla, KauyeCTBa
00paOOTKM TOBEPXHOCTEW T M HE3aBUCUMOCTH CHJBl TPEHUS OT IUIOUIaau
COIIPUKOCHOBEHMS TEN, CWIBl YIPYIOCTH OT YJIMHEHUS IPYKUHBI, BBITAIKUBAKOLIEH
CWIbl OT OOBEMA MOTrPYKEHHOM YacTH Tela M OT IUIOTHOCTU JKHJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, HA KOTOPYIO MOTPYXEHO TEJo,
YCIIOBUHM TMJIaBaHUSl Te€J, YCJIOBHM paBHOBECHs pbluara W OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIENOBaHUs, COOMpAaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEHHs, CleAysl MPeaoKEHHOMY IUIaHy, (PUKCHUpOBATh Pe3yJbTaThl MOJYUYEHHOM



3aBUCUMOCTH (PU3NUYECKUX BEIUMYMH B BHUJIE MPEIIOKEHHBIX TaOmuI U TpaduKoB,
JeNaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIIEA0BAHNUS,

® [IPOBOJIUTH KOCBEHHbIE H3MEpeHUsi (U3MUECKUMX BeTUYMH (IUIOTHOCTH BEIIECTBa
KUJKOCTH M TBEPAOTO TeEJa, CHJIa TPEHUS CKOJBXKEHHs, IaBJICHHE BO31yXa,
BBITAJIKMBAIOIIAS CHJIA, JCUCTBYIOIIAs Ha TNOTPYKEHHOE B JKHAKOCTh TEINO,
KO?((UIIMEHT TMOJIE3HOTO JIEHCTBUS MPOCTHIX MEXaHU3MOB), CIEIys MPEaI0KEHHOU
WHCTPYKITUU: TIPU BBHITTOJTHCHUH U3MEPEHUN COOMPATHh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCTISATH 3HAYEHUE UCKOMOI BETUYUHBI;

e coOnrofaTh TMpaBujia TEXHUKH O€30MacHOCTH Tpu padboTe ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® yKa3blBaTh MPUHIUIBI JEHCTBUA NTPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOIIAONINECS COCYIbl, OapOMETp, pblyar, MOJABUKHBIA U
HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

® XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS M3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHUs (B TOM YHCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONPOBO/IA, THUIPABIMYECKUN MPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacOC,
apeoMeTp), UCIOJIb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHHM W HEOOXOIUMBIE
¢du3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

® [PUBOAUTH NpUMEPHl (HAXOAUTh UWHGOPMAIIMIO O TpPHUMEpPax) MPAKTUIECKOTO
UCIIOJIb30BaHUSl (DU3UYECKUX 3HAHWM B TOBCEIHEBHOM >KMU3HM A OOECTICUCHHUS
0e3omacHOCTH TIpU OOpalieHuu ¢ TpUdOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 370pOBbS M COOJIIOJIEHUS HOPM DKOJIOTMYECKOTO TMOBEIACHUS B
OKpYXaroUIen Cpee;

® OCYHIECTBIATh OTOOpP HCTOYHUKOB HH(MopManuu B HHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUI U MyTEM CPaBHEHHUSI
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh MHGOPMAIINIO, KOTOPAs SIBJSIETCS] MPOTHBOPEYUBOI
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

® WCIIOJIH30BATh MPU BHIMOJTHEHUU YUCOHBIX 3aJIaHUN HAYyYHO--TIOMYJISIPHYIO JINTEPATYPY
¢u3nueckoro conep)kaHus, CHOPaBOYHBIE MaTepHasbl, pecypchl cetn HHTepHer,
BJIaJeTh NpUEMaMH KOHCIIEKTHUPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOpMaALUU U3
OZIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(POpMALIMK (PU3NYECKOTO COACPNKAHUSA, B TOM YMCIe MyOJUYHO JenaTh
KpaTKHe COOOIIEHUS O pe3yabTaTax MPOCKTOB WM YUCOHBIX MCCIEAOBAHUM, TPU STOM
IPaMOTHO WCIIOJIb30BaTh W3YYEHHBIM TOHATUHHBIM ammapar Kypca (U3HKH,
CONPOBO’K/IaTh BHICTYIUICHHE MPE3CHTALINE;

® [IpU BHITIOJIHEHUH YYEOHBIX MPOCKTOB M MCCIICAOBAHUMA paCTIpPEACssiTh 00SI3aHHOCTH B
IPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 3a/1a4aMH, CIEAUTH 32 BBIOJIHEHUEM ILJIaHA
NEUCTBUN, aJ€KBAaTHO OIEHMBATh COOCTBEHHBIN BKJIQJ B JEATEIBHOCTb TIPYIIIIHI,
BBICTpauBaTh KOMMYHHKAaTUBHOE B3aUMOJECHCTBHUE, YUUThIBAasi MHEHUE OKPY KAIOIIHX.

K koHiy o0yuenus B 8 kjacce nmpeIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI

oTpaxaTh CHOPMHUPOBAHHOCTH Yy 00YYAIOIIUXCS YMEHUI:



MCIIOJTh30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBIKCHHUE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSHHUS BEIECTBA, KPUCTAIMYECKHE W amMopdHBIC Tena,
HACBHIIIICHHBI M HEHACHIIICHHBIN Map, BIAKHOCTh BO3/IyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrusl, TEIJIOBOW JBUTATEIb, JIEMEHTAPHBINA AICKTPUUECKUN 3apsijl, dICKTPUUECKOE
1oJjie, TMPOBOAHUKU W JUAJICKTPUKH, TOCTOSHHBIA SICKTPHUECKUNA TOK, MarHUTHOE
noJe;

pasnuuaTth SBICHHUA (TEIUIOBOE pACUIMpEHHE M CXKaThe, Terulonepeaaya, TerIoBOe
paBHOBeCcHE, CMayuWBaHWE, KAaMWUISPHBIC SBJICHHS, WCIApEHUE, KOHJICHCAITHUS,
IUIaBJIEHUE,  KpucTau3anus  (OTBepAEBaHHE),  KUINEHUE,  TeIulonepenada
(TEeTIONPOBOTHOCTh, KOHBEKITUS, HM3JIyYCHHUE), SJICKTPU3AIMS TEJ, B3aUMOJICHCTBHE
3apsA/IOB, JCUCTBHUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBHE
MarHuTOB, JEUCTBME MAarHUTHOTO TOJIA HA MPOBOJAHUK C TOKOM, SJEKTPOMArHUTHAS
WUHAYKIUS) TI0 OINMCAaHUI0O HX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (M3UUECKUX SBIICHUN B OKpPYKAIOLIEM MHUPE, B
TOM 4YHcClie (u3MYecKue SBICHUS B TPUPOJC: IOBEPXHOCTHOE HATSHKCHHE U
KaMWUISIPHBIC SBJICHUS B TIPHUPOJAE, KPUCTAIBI B Tpupojae, uinydeHue CoiHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHera,
ANEKTPUYCCKUE SBJICHUS B arMocdepe, DSIEKTPUYECTBO JKUBBIX OPTAaHU3MOB,
MarHuTHOE ToJie 3eMiu, Apedd MOIICOB, pOidb MArHUTHOTO TOJS JJI KU3HH Ha
3emiie, MOJSPHOE CUSTHUE, MPU STOM IMEPEBOJUTH MPAKTUUECKYIO 3a/layy B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

OMKCHIBATH M3YUYEHHBIE CBOMCTBA Tel U (M3UYECKUE SIBJICHUS, UCTIONB3YS (PU3MUECKHE
BETUYHMHBI (TeMIleparypa, BHYTPEHHSS DSHEPIHs, KOJWYECTBO TEIUIOTHI, YyACIbHAS
TEIUIOEMKOCTh ~ BEIIECTBA, yJeibHAas TEIUIOTa IIJIaBICHUSA, YAClbHAas TemioTa
napooOpa3oBaHus, yneiabHas TEIUIOTa CrOpaHHs TOIUMBA, KOA((UIIMEHT MOIe3HOTO
JEUCTBUS TEIJIOBOW MAaIIMHBI, OTHOCHUTEIbHAS BIAKHOCTH BO3IyXa, JJICKTPHUCCKHM
3apsif, cuia TOKa, OJJIEKTPUYECKOE HAMpsSHKEHHE, COMPOTHBIICHWE MPOBOIAHHKA,
yIIeJIbHOE COMPOTUBIICHHUE BEIIECTBA, pad0Ta U MOITHOCTH DJIEKTPUUECKOTO TOKA), IPH
OMKMCAHUHM TIPABUJIBHO TPAKTOBAaTh (U3MYECKUH CMBICT MCIOJIB3YEMbIX BEIUYHH,
0003HAaUCHUS M €TUHUIBI (DU3UUECKUX BEIUYUH, HAXOIUTh (OPMYIIBI, CBSI3BIBAIOIIHEC
TaHHYI0 (U3UYECKYI0 BEJIWYMHY C JPYTUMHU BEIWYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS U TIPOIECCHI, HCIOJIb3YS
OCHOBHBIC TIOJIO)KCHUSI MOJICKYJISIPHO--KUHETHYCCKON TEOpUHM CTPOCHUS BEIICCTBA,
NPUHITUI CYIMEPIIO3UIIUKA TOJIeH (Ha KAa4eCTBEHHOM YpOBHE), 3aKOH COXpaHCHHUSI
3apsiga, 3akoH OMma ais ydyacTka 1enw, 3akoH JDkoymns—JIeHma, 3aKoH coXpaHEHHS
SHEPrUM, MPHU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3aIllMCHIBATH €TO
MaTeMaTHYECKOE BBIPAXKCHHUE;

OOBSCHATH (DU3MUECKHE TMPOIECCHl W CBOMCTBA TN, B TOM YHCIE M B KOHTEKCTE
CUTYaIHi IPAKTUKO-OPUECHTUPOBAHHOTO XapakTepa: BEISIBIISITD
MIPUYHHHO-CJICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIIaroB C



ornopoi Ha 12 u3y4eHHBIX CBOMCTBA (DU3MUECKUX ABJICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemate pacu€THble 3a7aud B 2-3 JEMCTBUS, MCIOJNb3Ys 3aKOHbI U (HOPMYJIBI,
CBs3bIBalOIIME (DU3MUECKHE BEJIWYMHBL: HAa OCHOBE AaHaJIMW3a YCJIOBHS 3aJadu
3aMCBIBaTh KPATKOE YCIIOBHE, BBIABIATH HEJOCTATOK JAHHBIX JUIS PELICHUs 3a1auH,
BBIOMpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE I €€ pelIeHHs], TPOBOIUThH PACUETHI U
CpaBHMBATh MOJIYYCHHOE 3HaUCHUE (PU3NYECKON BEIMYMHBI C H3BECTHBIMU JAaHHBIMU;
pacrmo3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MpPU TOMOIIUA (UBHYECKUX
METO/I0OB,  MCIOJb3ysS  ONHWCAHME  MCCIENOBAaHUSA,  BBLIEIATH  MPOBEPSEMOE
IPEANOIOKEHNE, OLEHUBATH IPABWIBHOCTh IIOPSAKA IPOBEACHUS HCCIEAOBAHMS,
JIENaTh BBIBOJIBI;

IPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
Ten (KanWwUISpHBIE SBJICHUS, 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro oObEéMma,
TEMIIEpaTypbl, CKOPOCTH IMpoIecca OCTHIBAHUS M HAIPEBaHUS MPU U3ITyYEHHUH OT LIBETA
y3iIyyarome  (MOrJiomaroIieil) MOBEPXHOCTH, CKOPOCTh HCHapeHusi BOALI OT
TEMIIEpaTypbl JKUJIKOCTH W IUIOWAAM €€ TMOBEPXHOCTH, OJJEKTpU3alus Tel U
B3aUMOJICHCTBUE DSJEKTPUUYECKUX 3apsIOB, B3aUMOJEHCTBHE MOCTOSHHBIX MArHUTOB,
BHU3yaJIM3allisl MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, IEWCTBHUSI MAarHUTHOT'O TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHWTAa, CBOMCTBA 3JIEKTPOJBHUIaTENs
IOCTOSTHHOTO TOKa): (OpMyJIHpOBaTh IPOBEPSEMbIE MPEAINOIOKEHNUS, COOUpPAThH
YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYyJIOBaHUS, ONUCHIBATh XOJ ONbITA H
(opMyIUpPOBATH BHIBOIBI;

BBIIIOJIHATH IPSIMBIE U3MEPEHUsT TEMIIEPaTypbl, OTHOCUTEIBHONW BJIAYXHOCTH BO3/YXa,
CWJIbl TOKA, HANpsDKEHUS C HMCIHOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB
(U3MUECKUX BEJIMYMH, CPaBHUBATH pE3yJIbTaThl H3MEPEHHN C Y4YETOM 3aJaHHOU
a0COJIIOTHOM NOTPEIIHOCTH;

MIPOBOJIUTh UCCJIEAOBAHUE 3aBUCUMOCTU OJIHOM (PM3MUECKOW BEIMYUHBI OT JAPYTOW C
UCIIOJIb30BAaHUEM MPAMBIX U3MEPEHUI (3aBUCUMOCTBH COIPOTHBIIEHHS ITPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAN MOIEPEYHOr0 CEYEHMS U YAEIBHOIO COIMPOTHUBIIEHUS BEIIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UIYIIETO Yepe3 NPOBOAHUK, OT HAIIPSKEHUS HA MPOBOIHHUKE,
WCCJIEIOBAHUE TOCJIEOBATENBHOIO W IMAPAJUIEIBHOIO COEOUHEHUN IPOBOJHHUKOB):
IJIAHUPOBATh UCCIEeI0OBaHUE, COOMPAaTh YCTAHOBKY M BBINOJHSATh MU3MEPEHUS, CIEHys
MPeJIOKEHHOMY IJIaHy, (PUKCHUPOBATh PE3yNbTaThl MOTYYSCHHON 3aBUCUMOCTH B BHJIE
TabIUI ¥ TPAQUKOB, EIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUSI (PU3MUECKUX BEIUYUH (yJeabHasi TEMI0EMKOCTb
BEIIECTBA, COMPOTUBIICHNE MPOBOJHMKA, pad0Ta U MOUIHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh U3MEPEHMs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEys
[IPEIIOKEHHON UHCTPYKIMM, U BBIYUCIISITh 3HAYEHUE BEJINYMHBL;

coOnofaTh TMpaBWia TEXHUKUM O€30mMacHOCTH mpu  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPON HAa UX OMNHMCAHMA (B TOM YMCIIE: CHUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETpP, MapoBasi TypOMHA, aMIEpMETP, BOJBTMETP, CUETUMK DJIEKTPUUYECKOM



SHEPIUH, DJIEKTPOOCBETUTEIbHBIE NPHUOOPHI, HArpeBaTEIbHBIE 3JIEKTPONPUOOPHI
(mpumepsl), 3JIEKTPUUECKHE MPEAOXPAHUTENH, DJIEKTPOMArHUT, AJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HaHUS O CBOMCTBax (DU3MUECKUX SIBJICHUU U
HeoOxoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM U CXEMATHYHBIM PUCYHKaM (3KUJIKOCTHBI TEPMOMETP, TEPMOC, NICUXPOMETP,
TUTPOMETP, ABUTATENIb BHYTPEHHETO CropaHus, 3JEKTPOCKON, PEOCTaT), COCTaBIATh
CXEMBI IIEKTPUYECKUX LIENEH C IMOCIEeI0BAaTEIbHBIM U MapauIeIbHBIM COEIMHEHHEM
AJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUEHUS JJIIEMEHTOB AJEKTPUUECKUX LIETIEH;
NPUBOJAUTH MPUMEPHl (HAXOAWTh HHPOPMALMIO O MpPUMEpax) MPAKTHUYECKOTO
UCIIOJb30BaHUSl (U3NYECKUX 3HAHUM B IOBCEJHEBHOM JKU3HU Ji1 0O€CIedeHUs
0e30MmacHOCTH TpU OOpalieHuH C HOpuUOOpaMH M TEXHUYECKUMHU YCTpPOICTBaMH,
COXPAaHEHHUS 3J0pPOBbS M COONIOJCHHUA HOPM DKOJOTMYECKOTO TIOBEJIECHUS B
OKPYIKAIOIIEH CPELE;

OCYIIECTBIIATh TMOUCK HHpopManuu (usmdeckoro coaepkanuss B HHrepHere, Ha
OCHOBE HMEIOIIMXCA 3HAHMM W NYTEM CpPABHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIJICISTh MH(GOPMALIMIO, KOTOpas SBJISETCS MPOTHBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NP BBINOJIHEHUU YUEOHBIX 33JlaHUl HAYYHO--TIOMYJISIPHYIO JINTEPATypPy
(u3nyecKkoro cojaepxaHus, CIPAaBOUYHbIE MaTepuaibl, pecypcbl cetu HWHTepHeT,
BJa/eTh MpUEMAMU KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHus HHGOOpPMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBbIC IHMCbMEHHBIE W KpATKUE YCTHBIE COOOIIeHUs, 00001as
MH(}OpMALMIO U3 HECKOJbKHX HCTOYHHKOB (DU3UYECKOTO COAEPKAHUS, B TOM UHCIE
nyOJMYHO  TPEACTABISATH  pPEe3ydbTaThl MPOEKTHOM WM  HMCCIIEI0BATEIbCKON
NEeSATEIBbHOCTH, MPU 3TOM T'PAMOTHO MCIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN anmapat
Kypca (pU3HMKH, COMPOBOXK/IaTh BHICTYINICHUE MTPE3EHTALINEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB M HCCIAEJOBAaHUNA (DU3MUECKUX IIPOIECCOB
pacnpenenaTb 00s3aHHOCTH B I'PYIIE B COOTBETCTBUU C MOCTaBJICHHBIMH 33/Ja4aMu,
CIIEIUTHh 3a BBIINOJHEHWEM IUIAaHA JEWCTBHM M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSBIISISI TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

K koHiy o0yuenus B 9 kjacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

UCIIONb30BaTh MOHATHSA: CHUCTEMA OTCYETa, MATEpHAIBHAS TOYKA, TPAcKTOPUS,
OTHOCHUTEILHOCTh MEXaHUYECKOTO JABMKEHUS, AedopManus (ympyras, riacTHdeckas),
TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTb W NEPErpy3KH, LIEHTP
TSOKECTH, a0CONIIOTHO TBEPAOE TEJNO, LIEHTP TSKECTH TBEPIOTO Tejla, pPaBHOBECHE,
MEXaHWYEeCKWe KoJeOaHWs W  BOJIHBI, 3BYK, UWH(pa3ByK Uu  YIBTPa3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKaJa SJEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CHEKTPbl HCIyCKaHUS W TMOTJoLIeHus, anbda-, 6eta- u ramma-
W3JIyYEHUs], U30TOMBI, I€pHAst SJHEPTETHKA,;



pasznuyaTh SBICHUS (PAaBHOMEpPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE IBUKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABUKEHUE, CBOOOJHOE TTaJICHUE TEJ, pABHOMEPHOE
OBWKEHUE II0 OKPYXHOCTH, B3aWMOJICUCTBUE TEJI, PEAaKTUBHOE JIBUKECHUE,
KojebaTenbHOe JBM)KCHHUE (3aTyXalolllie W BBIHYXKJICHHbIE KojieOaHUs), PE30HaHC,
BOJTHOBOE JBMIKEHHE, OTpPaXE€HUE 3BYyKa, MPSMOJUHENHOE paclpOCTpaHEHUE,
OTpPaXKEHUE U MPEJIOMJIEHUE CBETA, TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKECHHE
0emoro cBeta B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHUCIIEPCUSI CBETA,
€CTECTBEHHAsA PaJIMOAKTUBHOCTb, BOZHUKHOBEHHE JIMHEMYATOrO CHEKTpa W3JIy4eHUs)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOKWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPHUPYIOLIUX
TaHHOE (PM3UUYECKOE SBIICHUC;

pacno3HaBaTh NPOSABICHUE U3YUEHHBIX (PU3NYECKUX SIBICHHUI B OKpYyXaroleM Mupe (B
TOM 4ucie (U3NYECKUE SBJICHUS B IMPUPOJIE: NMPWINBHI U OTJIUBBI, ABH)KCHUE ILJIAHET
ConHEe4HON CHCTEMBI, PEAKTUBHOE JBMKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMM, 3EMJIETPACCHHE, CEUCMMYECKHE BOJIHBI, I[yHAMM, 3XO0, LIBETa Tel,
ONTUYECKUE  SBJICHUS B  TpUPOAE, OHOJOTUYECKOE  JIEUCTBUE  BHUIUMOTO,
yabTPaUOIETOBOIO U PEHTIEHOBCKOTO HU3JIYYEHUN, €CTECTBEHHBIA PaguOaKTUBHBIN
(OH, KOCMHYECKHE JIy4d, PAJAUOAKTHBHOE W3JIyYCHHE TMPUPOJHBIX MHUHEPAJIOB,
JENCTBUE PAIMOAKTUBHBIX U3YyYEHUN HAa OPTaHHU3M YEJIOBEKA), IPU 3TOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/7ady B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIC CBOMCTBa (MIPU3HAKH)
(U3HUECKUX SABJICHU;

OMKCHIBATH W3YUYEHHBIE CBOMCTBA T€N U (PU3UYECKHUE SIBJICHUS, UCTIONb3YS (PU3HUECKUE
BEJIMUMHBI (CpPEIHSASE U MTHOBEHHas CKOPOCTb Tejla MPH HEPaBHOMEPHOM JBUKECHHH,
YCKOpEHHME, MEepEMENICHUE, MMyTh, YIoBas CKOPOCTb, CUJa TPEHHUs, CUja YHNPYTrOCTH,
CHJIa TSKECTH, YCKOpPEHHE CBOOOJHOTO MajJeHHs, BEC Tela, UMIYJbC TeJa, UMITYJIbC
CHJIbI, MEXaHUYECKasi paboTa U MOILHOCTb, MOTEHIMAIIbHAS YHEPIHsl TeJla, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIIMAJIbHASI SHEPTUS CXKATOW MPYKUHBI, KHHETUYECKAs
SHEPrUs, MOJHAs MEXaHWYecKas HHEprus, IMepuojJ M 4YacToTa KojeOaHWi, ajuHa
BOJIHBI, T[POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPETOMIICHHUS
cpenbl), TP ONMUCAHUU TMPABWIBHO TPAKTOBATH (DU3UUYECKUU CMBICI HCHOJIB3YEMBbIX
BEJIMYHMH, OO0O3HAUYECHMS] U EIUHULBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (HOPMYJIBI,
CBA3BIBAIOIME JIAHHYIO (U3MYECKYIO0 BEJIMYMHY C JAPYTHUMH BEIWYMHAMHU, CTPOUTH
rpa@uKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKHUE SIBJICHUS M MPOLIECCHI, UCIIONIb3Ys 3aKOH
COXPAHEHUsl 3HEPrUH, 3aKOH BCEMHUPHOI'O TATOTEHHUS, MPHUHLMII CYNEPIO3ULINHA CHUII,
MIPUHLMUI OTHOCUTENBHOCTH ["anuiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPaXCHHSI W TMPEJIOMJICHUS CBETA, 3aKOHbl COXPAHEHUs 3apsi0BOrO H
MAacCOBOTO 4YHCEI TMpHU SAEPHBIX PpPEAKIUAX, MPU OSTOM [aBaThb CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3alIMCHIBATh €M0 MaTEMATUYECKOE BHIPAXKECHHUE;

OOBACHATH (PU3UYECKUE TMPOIECChl M CBOWCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalMid  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABISTH  NPUYUHHO--
CJIEICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIaroB C OMOPOM Ha 2—
3 W3y4yeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (U3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;



pemaTh pacy€THbIe 3a/1a4n (OMUPAIOIIMECS HA CUCTEMY U3 2—3 YpaBHEHHI ), UCIIONb3Ys
3aKOHBI U (OpMyJIbI, CBSI3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallU3a
yCIIOBUS 3aJlayd 3alUChIBaTh KpPAaTKOE YCIOBUE, BBIABISATH HEJOCTAIOUIUE WITU
U30BITOYHBIC JaHHbIC, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIC NIJISl PEIICHMUS,
OPOBOJUTh PAcuy€Thl M OILICHUBATh PEAIUCTUYHOCTH TOJYYEHHOIO 3HAYCHMUS
(bU3HYECKON BEIIMYUHBI,

pacrmo3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh NP TOMOIIUA (U3HUYECKUX
METO/IOB,  MCIOJIb3YysSd  ONHCAHUE  HUCCJIEJOBAHMS,  BBLACIATH  IPOBEPSEMOE
MPEIOJIOKEHNE, OLICHUBATh MPABUIBHOCTh TMOPSAIKAa IPOBEICHUS HCCIEIOBaHMS,
JIeNIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUMN U ONBITOB;

IPOBOJIUTH ONBITHI MO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (M3ydeHue BTOoporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs! SHEPIUH, 3aBUCHMOCTD
nepruoa KojJeOaHui MpyKUHHOTO MAsITHUKA OT MaccChl rpy3a U XKECTKOCTU MPYKUHBI U
HE3aBHCUMOCTh OT aMIUIATY 1Bl MaJbIX KOJIeOaHUH, MPAMOIMHEHHOE PACIIPOCTPAHEHHE
CBETa, pa3JIOKEHHE OeJIoro CBeTa B CIEKTP, M3YYEHHE CBOMCTB H300paKEHUS B
IJIOCKOM 3€pKajie U CBOWCTB M300pa)k€HUs MpeaMera B coOuparoumied JHH3E,
HAOIIO/ICHUE CIUIOIIHBIX W JIMHEWYaTBIX CIEKTPOB H3IMY4YEHUsS): CaMOCTOSITEIEHO
coOupaTh YCTAaHOBKY U3 N30BITOYHOTO HAOOpa 000pyI0BaHMS, OMUCHIBATH X0/ OIbITA U
€T0 pe3ynbTaThl, POPMYIHUPOBATH BHIBOIBL;

OPOBOJUTh MPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX HM3MEPEHUMN, ONpenensis cpenHee
3HAUCHHE H3MEpsieMOil BeIMYMHBI ((OKYCHOE pAacCTOSHUE COOHMPAIOIICH JIMH3bI),
000CHOBBIBaThH BHIOOP criocoOa u3MepeHus (M3MEPUTEITHHOTO MPUOOopa);

IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUH C HCIOJIb30BAHUEM
OpsIMBIX  M3MEpPEHUH (3aBUCUMOCTh TYTH OT BPEMEHH TIPU PABHOYCKOPEHHOM
IBMKCHUH 0€3 Ha4aIbHOW CKOPOCTH, MEPHo/Ia KOoJIeOaHH MaTeMaTHIECKOT0 MasTHUKA
OT JJIMHBI HUTH, 3aBHCHUMOCTH yTrja OTPaXE€HHS CBEeTa OT yIJla TaJCHHUS U YIJja
MpEeJOMJIEHUS OT yrjia MaJeHus): IUIAHUPOBAaTh MCCIEIOBAaHUE, CaMOCTOSATEIBHO
coOuparh YCTaHOBKY, (DUKCHpPOBaThb pE3yJbTaThl IOJYYEHHOM 3aBUCUMOCTHU
(¢u3nyecKkux BETUYMH B BUAE TAOMUI] U IpadUKOB, JeJIaTh BBIBOJABI 10 pe3ysbTaTaM
UCCIIEIOBaHMS;

MPOBOAUTH KOCBEHHbIE H3MEpEHHUs (PU3MUECKHX BEIUYMH (CpPEeNHsAs CKOpPOCTh H
YCKOpEHHE Tella IPU PAaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHUE CBOOOIHOIO MaJeHUs,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUS CKOJIbKEHHS, MEXaHW4Yeckas pabora u
MOIIHOCTh, YacTOTa M Tepuoa KoJeOaHWWd MaTeMaTH4eCKOro W MPYXHUHHOTO
MasiTHUKOB, OINTHYECKas Cujia CcoOuparolmeldl JMH3bI, pPaJUOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh SKCICPUMEHTAIBLHYI0 YCTAHOBKY M BBINIOJHATH
MU3MEpEHMsI, CIenysl MPEUI0KCHHON WHCTPYKIIMH, BBIYHUCISATh 3HAYCHHE BEIMYUHBI U
aHAJIM3UPOBATh IMOJYYEHHBIE PE3yJbTaTbl € YYETOM 3aJlaHHOW MOTPEIIHOCTH
U3MEPEHUN;

coOnofaTh TMpaBWia TEXHUKM O€30mMacHOCTH mpu  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



paznuyaTh OCHOBHBIE IMPU3HAKKA HM3YYECHHBIX (PU3NYECKHX MOJENEeH: MaTepHallbHAs
TOUYKa, a0CONIOTHO TBEPJOE TENO, TOUEUHBIH HCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IJIaHEeTapHas MOJIEb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIPa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOKMCTB C ONMOPOM Ha UX ONMHUCAHMS (B TOM YHUCIIE: COUAOMETP, JATYUKHU MOJIOKEHUS,
pPacCTOSIHUS U YCKOPEHHMsI, paKeTa, 3X0J0T, OYKH, IEPUCKOII, (hOTOAIMmapaTt, ONTUIECKUE
CBETOBOJBI, CHEKTPOCKOM, JO3UMETp, Kamepa BuibcOHA), HCMONB3ys 3HAHUS O
CBOMCTBaxX (PM3NUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKIE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTENBHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPU PEIICHUU Y4eOHO--
NPAaKTUYECKUX 3a/lad, ONTUYECKUE CXEMbI JUJISl MOCTPOCHMSI M300paKEHUM B IJIOCKOM
3epKajie U coduparouiei JuH3e;

OPUBOJUTH TMPUMEPHl (HAXOAUTh HHGPOPMALMIO O TMpPUMEpax) MPaAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHMM B TOBCEAHEBHOM >KHM3HU Uil OOecredeHus
0e30macHOCTH TpH OOpalieHuu ¢ OpudopaMu M TEXHHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUsl 370pOBbS M COOJIIOIEHHUS HOPM DKOJIOTHYECKOTO TMOBEIACHUS B
OKpYXaroUIen Cpee;

OCYIIECTBIIATh TMOUCK HHpopManuu (Qusudeckoro cojepxxkanuss B VIHTepHere,
CaMOCTOSITENIbHO (DOPMYNIHpYsI MOUCKOBBIM 3allpoC, HAXOJIUTh IyTH OIPECICHUS
JOCTOBEPHOCTH TMOJYyYEHHOW HMH(POPMAlMd Ha OCHOBE HWMEIOLIUXCA 3HAaHUN U
JOTIOJHUTENBHBIX UICTOYHUKOB;

MCIIOJIb30BAaTh NP BBIMOJIHEHUU YUEOHBIX 33JlaHUl HAYYHO--TIOMYJISIPHYIO JINTEPATypPy
(u3MUECKOro CoJepKaHMs, CIPaBOYHBIE MaTrepuaibl, pecypchl cetu HHTepHer,
BJIaJ€Th NpHUEMaMH KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHus HHPOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(MOpPMAIINH
U3 HECKOJbKHX HCTOYHUKOB (PU3MUECKOro coepx aHus, MyOIMYHO NpPEeACTaBIAThH
pe3ynbTaThl MIPOEKTHOW WM MCCIIEI0BATEIbCKON EATEIIBHOCTH, IIPU 3TOM I'PAMOTHO
WCIIOJIh30BaTh W3YUYEHHBIM TOHATHUHHBIM ammapar HM3ydyaeMoro pasnaena (GU3uKd u
COMPOBOXK/IATh BBICTYIUICHUE IMPE3CHTAlUEe ¢ Y4YETOM OCOOEHHOCTEW ayIuTOPHUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pasznen 1. ®dusuka u eé poJib B NO3HAHNH OKPY:KaI0LIero Mupa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupode https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
VISHHCCIHE BETHHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/ 7416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICCTBUE YaCTHUII 9 1 bubnmnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bubnmnorexa LIOK
2.3 A 2
TPETATHEIE COCTORRMA BEIECTd https://m.edso0.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
bu6nunoreka LIOK
A M
3 CXAHHHCCKOE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6nunorexa LIOK



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.edso0.ru/7f416194
bubnunoreka LIOK

3.3 Cuna. Bupet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBIICHHE KHKOCTH > https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 ATmoceproe naseHie 6 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3zpnen 5. PaGoTra m MOIIHOCTB. DHeprust
bubmmoteka IIOK
A P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edso0.ru/7f416194
bubmmoteka IIOK
5.2 Hpoctere mexarusMb! S ! https://m.edso0.ru/7f416194
bubmmoteka IIOK
53 Mexanrieckas sHeprus 4 ! https://m.eds00.ru/7f416194
Hroro no pasneny 12
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3pen 1. TenioBble iBJIeHUSA
. bubnnorexa [IOK
11 (CTpociHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Ternoste mporecct 21 2 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DneKTpuYecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubmmoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bubmmoteka IIOK
23 Marmntisie ApeHis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
24 IICKTPOMArHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexann4yeckue siBJICHUS
11 MexaHH4eCKOe ABMXKCHHE U CITOCOOBI €ro 10 1 bubnunoreka LIOK
' OITHUCAHUS https://m.edso00.ru/7f41a4a6
bubmuoreka [IOK
1.2 B i 20 2 3
SanmoAeHcTBIe T https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 3
AKOHRKL coXpanei https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexann4yeckue Kojge0aHusi M BOJTHbI
bubmmoteka IIOK
2.1 M 7 3
CXAHHHCCKHE KONCOaHIA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 8 1 3
CRAMITCCKAC BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 5 9 bu6muoreka [JOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Paznen 4. CBeToBbI€ sIBJIEHUS
4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bu6muoreka [JOK



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

bubnunoreka LIOK
4.2 JIuH3BI ¥ oNITHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Paznosxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Paszgea S. KBaHnTOBbBIC SIBJICHUS
bubnuoreka [IOK
5.1 Hcnyckanue v moryiomeHne CBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
52 CTpocHie aTOMHOIO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
. A 7 1
5.3 JIEpHbIE peakuu https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 10N MOYJIb
[ToBTOpEHME U 00001IEHUE COAEPHKAHUS bubmuorteka [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

KAJIEHAAPHO - TEMATHYECKOE ITNTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl

1 ®dusuka — Hayka o npupoje. JAsneHus 1
TIPUPOIBI
Ou3nyecKue sIBICHUS
®dusnyecKue BeIMYMHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEMIEPATyphI MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpa U AaTYUKa TeMIepaTypsl”

5 Mertoasl HaydyHOTO 1o3HaHus. Onucanue 1 bubnunoreka LIOK
(bu3NYECKUX SIBICHUHN C MOMOIIBI0 MOJIETIEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:

6 JATBHOCTH MOJIETA IIapyKa, MMYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIbIlIE, UeM OOoJbIle
BBICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
7 JTIOKa3BIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff09fe0a
BEleCTBA
8 JIB>KeHME YacTHI] BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HaOJFOZICHUIO TETIJIOBOTO PACITUPEHUS 1 1

Tra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHMSI BELLIECTBA

OcobeHHoCcTH arperaTHbIX COCTOSTHUM BOJBI.

bu6nmorexa [IOK

11 O6o6mienue no pa3neny «llepBoHadanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
12 Mexanuyeckoe nBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [JOK
13 CkopocTs. EMHHLEL cKopoct https://m.edso:)_.[ ru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBHKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T ﬁ::fsn;//l;fé{;gg}; 020c10
16 IInoTHOCTE BemiecTBa. PacueT Macchl u bubnuoreka [{OK
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabora «Ornpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenne 3anga4 mo reme "IIOTHOCTH bu6nmorexa LIOK
BeniecTa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopMarvn)
MPYKUHBI OT IPHIIOKEHHON CUITBD»
21 [[IBnenue TsroTenus. Cuia TSHKeCTH
CBs13b M@Ky CUJION TSKECTH U MACCOU
22 tena. Bec Tena. Pemenue 3amad no reme bubmmorexa [JOK
S https://m.edsoo.ru/ff0a1778
23 Cuna TspKecTH Ha IpYTuX IUIaHeTax. bubmuoteka [IOK
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®uznyecKkue XapaKTepUCTUKU IJIAHET

https://m.edsoo.ru/ff0al1502

bubnmoreka [IOK
24 Hsmepettite ciu. JluamomeTp https://m.edsoo.ru/ff0al8cc
bu6nunorexa LIOK
25 Bec Tena. Henecomocts https://m.edso0.ru/ff0al778
26 CroxxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubmmoreka [JOK
OoAHOM npsMou. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amay nmo Teme
"PaBHonelicTBytomast cui'"
Cwiia TpeHus u e€ Buapl. TpeHue B mpupoae bubmmoreka [JOK
28
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
29 3aBUCHUMOCTH CHUJIBI TPEHHS CKOJIBKEHUS OT bubmmoreka [JOK
CHUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOIIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «['papuueckoe nzobpaxenue cuny, «Cuib, bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEHUCTBYIOMIAS CHUID)
KonTponbhas paboTa no remam:
39 «MexaHun4deckoe JBIKeHUey», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o00paxenue cuimy, «CHITbD)
33 Hasnenune. CiocoObl yMEHBIIEHUS U bubnuotexa [JOK
YBEJIUYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6nunorexa LIOK

0T 00bEMa, TeMIiepaTyphl

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

35 [lepenaua naBneHus TBEPABIMU TEIAMH, Bbu6muotexa [JOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnmnoreka HOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBinenue B bubnunorexa LIOK
JKUJIKOCTH U ra3e. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobmarompecs cocys https://m.edso:)_.[ ru/ff0a2970
39 [M'uapaBnuyeckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBo HKUAKOCTHBIH
Hacoc
41 ATmochepa 3eMiH 1 IPUIHUHBL e Bbu6mmoteka [JOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMochepHOe 1aBlieHNE ﬁ::gﬁ?ﬁfg;?ﬁ;; 0a2b5a
43 Nsmepenue armocdeproro napienus. OnbIT bubanorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnnorexa [JOK
BBICOTBI HaJ| YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocgepHoe 1aBieHue bubmmnoreka HOK
Ha Pa3IM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmochepHoe
napieHue"
47 JelicTBHE )KUKOCTHU U Ta3a Ha NOTPY>KEHHOE bubnmnoreka [JOK
B HUX TeJO. ApXUMeIoBa cuja https://m.edsoo.ru/ff0a3276
48 JlaGopaTtopHas pabora «Onpenenenue bubnuotexa [JOK

BBITAJIKUBAIOLIEH CHUJIBI, JEMCTBYIOIIEN Ha

https://m.edsoo.ru/ff0a33fc
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TCJI0, IOTPYKCHHOC B )KUJIKOCTH)»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

bu6nmoreka [IOK

49 BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb 1 https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bu6nmoreka [IOK
>0 lnapartie Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
o1 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U 1
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue bubmmorexa [JOK
N https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KonTponbhas pabota no teme «JlaBnenue
TBEPABIX TEJN, KUAKOCTEH U ra30B»
bubmmoteka IIOK
>4 Mexarmecias pabora https://m.edsoo.ru/ff0a3f82
bubmmoteka IIOK
= MomHoCTE. EAMHHIE MOI{HOCTA https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenosanue "Pacy€t MomHOCTH, 1
pa3BUBaeMOM IIPHU NOIBEME O JiecTHHULIE"
57 IIpocTeie Mexann3mel. Peryar. PaBHoBecue
CHJI Ha pblUare
Peryaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGoparopHas paboTa «};/ICCHPGILIZBaHHe 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenue 3a7au 1o Teme «Y cloBus but6mmoreka [IOK

paBHOBECHUA pbIyara»

https://m.edsoo.ru/ff0a48a6
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Koaddunment noneznoro neicTBust

60 MexaHu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakIOHHOM MIIOCKOCTH
61 Pemenne 3amau mo reme "Pabora, 1 bubmuorexa [IOK
MotHocTb, KITI" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprusi. Kunetuueckas u bubnmnoreka HOK
62 1
MOTEHIINaIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEPUMEHTAJILHOE OIPECIICHHUE
64 W3MEHEHUS KUHETUYECKON M OTEHIMAIbHON 1 1
SHEPTrUH MMPU CKATBIBAHUU TEJIA T10
HaKJIOHHOM TI0CKOCTH"
65 [ToBTOpenue. PaGora ¢ TekcTamu 1o Teme 1
"MexaHnuyeckoe ABuxeHue"
66 [ToBTopenue. Pabota ¢ TekcTamu 1o Teme 1 bubmmnoreka HOK
"Pabora. MomHocTs. DHeprus" https://m.edsoo.ru/ff0adee6
bu6nmorexa LIOK
67 Hroroas xonTpoapHas pabora 1 https://m.edsoo.ru/ff0adffe
68 Pabora Hag ommuOxaMu 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne
n/n

Tema ypoka

[ToBTOpeHue kypca 7 kiacca

KoanuecTBo 4yacoB

KonTpoJbHbIE
Bcero
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEeHue kypca 7 kiacca

Bxonnas koHTpoibHas paboTa

OcCHOBHBbIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOW TEOPUHU U UX OIBITHbIE
oATBEPKAeHUd Macca 1 pa3Mep aTOMOB U
MOJIEKYJI

Mopaenu TBEpIOTO, JKUAKOTO U
ra3000pa3HOro COCTOSTHUM BEIECTBA.
OOBsicHeHHEe CBOUCTB TBEPIOTO, KHUJIKOTO U
ra3000pa3HOro COCTOSIHUII BelllecTBa Ha
OCHOBE TI0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOW TeOpun

Kpucrannuueckue u amop¢Hsble Tena.

CMauuBaHue 1 KalmnJUIIPHOCTD.
HOBerHOCTHOC HaTsXKCHUC

bubmmoreka IIOK
https://m.edsoo.ru/ff0a5530

TemnnoBoe pacIupeHUC n CXKXaTHUEC

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMIiepaTypbl CO
CKOPOCTBIO TEIJIOBOTO JIBHKEHHS YaCTHIL

Buytpennss sneprusi. Cnocoobl H3MeHEHus
BHYTPEHHEHN SHEPTUU

bubnunorexa LIOK
https://m.edsoo.ru/ff0a5c60
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bubnunoreka LIOK

10 Buget rerionepeasn https://m.edsoo.ru/ff0a6412
VYpoxk-kondepennus "l[Ipakruueckoe
11 I/IfHOJ‘IBSO]i)lHII)/IC feHJ'IOBII))IX CBOIICTB BEILECTB buGnuorexa [IOK
https://m.edsoo.ru/ff0a65c0
Y MaTepHUaioB B IEJIAX dHEprocoepexeHus"
12 KomuuecTBo TemIoTel. Y nenbHas bubnunoreka LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas padora "VccienoBanue
14 ﬂBJ‘IeIfI/I}I TI;HJ'IO(I;)6M6H3 pu CMIe[IHI/IBaHI/II/I bubmmorexa [JOK
. . | https://m.edso0.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacyer konmdecTBa TETIOTHI, HEOOXOMMOTO
15 JUIS HarpeBaHUs TeJa U BBIIEISIEMOr0 UM
MIPH OXJIAXKICHUHU
16 JlabopaTtopHas pabota "OnpeneneHue bubnmnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIMBa. Y IeibHas TEIIoTa bubnnorexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAITTNYECKUX 1;Ie[n. VYaenvHas TemioTa brbmmorexa LTOK
https://m.edsoo.ru/ff0a71d2
TUJTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
YAEIbHOM TEIUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunienue. VY nenbpHas temiora but6mmoreka [IOK

Hap006pa30BaHI/I${ N KOHACHCAaIn.

https://m.edsoo.ru/ff0a786¢
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3aBUCUMOCTD TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EPHOIO AABICHUS

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota

22 "OnpeneneHne OTHOCUTEIBHOM BIaXKHOCTH bubnnorexa LHOK
pede. https://m.eds00.ru/ff0a7628
BO3/yXa
93 Pemenue 3anay Ha onpesesieHre BIaKHOCTH
BO3/lyXa
[TpuHIMIIBI pabOTHI TEIIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. /IBurareiar BHyTPEHHETO
CrOpaHus
o5 KIIJ reroBoro asuratens. TeraoBbie bubmmoreka [JOK
JIBUTATEIIM U 3aIUTA OKPYKAKOIIEH CPEebI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHUsI U MPEBPAICHHS SHEPTUU
B TEIUIOBBIX ITPOIIeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeEMe
27 "TennoBsle sABneHus. MIzmMenenue brbmmorexa LTOK
. | https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BelleCTBa
KonTponbnas padora no teme "Temnossie
. bubmuoreka [IOK
28 sBJIeHUs. lI3MeHeHue arperaTHeIX COCTOSIHUM
3 https://m.edsoo.ru/ff0a86ae
BelecTBa
29 Onektpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB
30 VYpok-uccrnenoBanue "IaeKTpU3alus Tel
WHIYKIHEH U IPU COMPUKOCHOBEHUH"
31 B3anMopeicTBre 3apsyKeHHBIX Tell. 3aKOH bu6muoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
39 DnekTpruyeckoe mose. HampsoxkeHHOCTh bubnmnorexa [JOK

3IeKTpU4ecKoro nois. [IpuHnmn

https://m.edsoo.ru/ff0a8a0a
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CYIIEpPIIO3ULIMU JICKTPUUECKUX I1OJIEH

Hocuremn OJICKTPHUYCCKUX 3apsAd0B.

33 .
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOIHUKY W TUATEKTPUKU. 3aKOH bubnunoreka LIOK
COXpAaHEHUS JICKTPUYECKOr0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpuMEHEHUE CBOMCTB bubmmoreka [JOK
BJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBHS €r0
36 cymectBoBanus. Mcrounnku bubmorexa HOK
i ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JIeficTBUS SIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJICKTPUYCCKOTO T0JISI Ha MPOBOTHUKHU U 1
TUBJIEKTPUKN"
39 DNEKTPUYECKUH TOK B METAIUIAX, JKUJKOCTSIX bubmmnoreka HOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbBIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora 05 bubnnorexa [JOK
"N3MepeHue u perylIupoBaHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.
42 JIaboparopHas pabdota "M3mepenue u 0.5 brbmmorexa LTOK
PaTOpHa p P ' https://m.edsoo.ru/ff0a9e14
pEryJIupOBaHKUE HANIPSKEHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y AEIBHOE bubnuotexa [JOK
CONPOTHUBJICHHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnast pabora "3aBUCUMOCTh
bubnunorexa LIOK
44 ANEKTPUYECKOTO CONIPOTUBIICHUS 1

IMPOBOAHHKA OT €I'0 AJIWHBI, INIOMAaau

https://m.edsoo.ru/ff0aa738
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IIONEPEYHOI0 CEYEeHUs U MaTepuana”

3aBHCHUMOCTh CHIIBI TOKA OT HaIps>KCHUA.

bub6numoreka [IOK

45
3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHas padora "HccienoBanue
46 3aBUCHUMOCTH CHJIbI TOKa, HIYILIErO Yepes Bbu6mmoteka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnengoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabdora "IIpoBepka mpaBuia
48 CJIOYKEHUS HAMPSHKEHUN MPU bubmmoreka [JOK
MOCIE0BATEIILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHas pabora "l[IpoBepka mpaBuia
bubnnoreka [JOK
49 JUIS CUJIBI TOKA TPU MapajieIbHOM 1
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumeHeHne 3akona OMa bubnmnorexa [JOK
JUISL Pa3JIMYHOTO COEIMHEHUS] IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "OnpeneneHue bubnnorexa [JOK
paboOTHI U MOIIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpuUecKue Ienu U MOTPEONTenu Eus OK
. nOIMOTeKa
53 AJIEKTpHUECKON sHepruu B ObITy. KopoTkoe 1
https://m.edsoo.ru/ff0ab660
3aMBIKaHUC
[ToaroroBka Kk KOHTPOJIBHOU paboTE MO TEMe
bu6muoreka [JOK
54 "DnexTpudeckue 3apsabl. 3apsHKEHHbIE Tela 1

" uX B3aumoaeucTBus. I1ocTosSHHBIN

https://m.edsoo.ru/ff0abd2c
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AIEKTPUUYECKUNA TOK"

KonTtponbHas pabora 1o Teme
"DrekTpuuecKue 3apsabl. 3apsHKEHHbIE Tea

bub6numoreka [IOK

95 . .
" uX B3aumoacucTaus. I1ocToSHHbBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUNA TOK"
56 [TocTostHHBIE MAarHUTHI, KX B3aUMOJCHCTBUE
57 VYpok-uccnenosanue "M3yuenue nonei 1 bubmmoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE 1ojie. MarHuTHOE 110JIe 3eMJTH U bubmuoreka [{OK
€ro 3Ha4YCHHE VIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MaroutHoe mose
59 AIEKTPUICCKOTO TOKa MarHuTHOE IoJie bubmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHne 37IeKTPOMarHuTOB B TEXHUKE.
60 Jlaboparopnas pabora "U3ydyeHue neiictBus 0.5 buGnuorexa [IOK
PaTOpHa p i | ' https.//m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonws3oBanue >neKTpoABUTATENCH B
61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE bubmorexa [OK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢c
JIaboparopHas pabdota "KoHcTpyupoBaHue u
u3ydyeHue paboThl ANIeKTpoiBUraTens"
62 OneiTel Dapajnies. 3aKOH AIEKTPOMarHUTHOM
naaykuuun. [Ipasuno Jlenna
Onexrporereparop. CriocoObl MOTyYeHHS
63 ANMEKTPUUICCKON SHEPTUU. DIIEKTPOCTAHIINN
Ha BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUN
64 PaGora ¢ Tekctamu o Teme "MarHuTHbIE

SIBJIEHUS"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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65 Pabora ¢ Texcramu o Teme "Temnnoseie 1 bubnunorexa LIOK
sIBJICHUS" https://m.edsoo.ru/ff0acb14
66 Pabota ¢ Tekctamu 1o Teme "[locTosTHHBII 1 bubmuorexa [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/ffOacc5e
bub6numoreka [IOK
67 HroroBas KoHTpoJIbHAsI paboTa 1 https://m.edsoo.ru/ff0acdcé
68 Pabora Hag ommoOkaMu 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
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9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasusie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
IToBTOpEHue Kypca 8 Kiacca
[ToBTOpenue kypca 8 knacca
Bxopanas koHTposbHas paborta 1
Mexanunyeckoe nBuxeHrne. MarepuajibHas
4 touka Cucrema orcyeta. OTHOCUTEIBHOCTh 1 bubnuorexa LIOK
' https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKEHUS
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE.
5 CkopocTb MPSMOJIMHENHOTO 1 bubnnorexa [HOK
PaBHOYCKOPEHHOTO JABWXeHUS. [ paduk https://m.edsoo.ru/ff0ad19a
CKOPOCTH
HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE.
6 CpenHsist U MTHOBEHHAsI CKOPOCTb. 1
[IpssMOnMHENHOE paBHOYCKOPEHHOE
JIBOKEHUE. Y CKOpEHUE
JlaboparopHas pabota "Onpenenenue
7 CKO peHml: Ten'f npu aBH0pc1<o E€HHOM 1 1 bubmmorexa [JOK
yerop pHp N yerop . https://m.edsoo.ru/ff0adb18
JBIDKCHHUH 110 HAKJIIOHHOW TIOCKOCTH
8 CBobOonHoe nangenue tei. OneIiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 ITepuon u yactora oOpantenus. Jluneiinas u 1 bubmmorexa [TOK
p P ’ https://m.edsoo.ru/ff0ae176
YIJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1



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

bubmuorexa [JOK

11 [Tepserit 3akon HproToHa. BekTop critbt https://m.edsoo.ru/ff0ac612
12 Bropoii ?:aKOH HeroToHa. bubnmoreka [JOK
PaBHopelicTByOIIAsA c1iia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Hetotona. Cynepno3uius cui ]f?tlffsj?;lr?f:;(saogr(alllfane 082
14 Peuienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ynpyrocti. Jaon Tyka https://m.edsogru/fanecaZ
16 Pemenue 3anau no teme «Cuma ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpetiis https://m.edsogru/fanf738
bubnunoreka [JOK
19 Pemenue 3amau o teme «Cumna TpeHUs» httos://m.e dsogru /F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
Kod(dUIIMeHTa TPEHUS CKOIbXKECHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amgau o reme "3akonsl HeroToHa. bubnuotexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne TeI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3agau mo reme "Cuia TSOKeCTH U bu6mmorexa [IOK

3aKOH BCEMUPHOT'O TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
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https://m.edsoo.ru/ff0ae982
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[IepBas kocMu4eckasi CKOpOCTb.

bubmuorexa [JOK

25
HeBecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOM TOYKH.
26 AoGcomoTHO TBEpAOE Teno. PaBHOBecue bubnnoreka [HOK
TBEPIOTO TEJIA € 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ffOafe36
BpaleHus
27 MowmenT cwibl. LlenTp TsbkecTn
28 Pemenue 3amau no reme "MOMEHT CHUJIEL bu6mmoreka [IOK
HenTtp TsxecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
29 "MexaHn4yecKoe ABUKEHUE bubmmorexa [JOK
COROE ABTACHHIE. https://m.eds00.ru/ff0b0408
BzaumoperictBue Ten
KonTponbhas pabota no Teme
30 "MexaHH4YEeCKOEe IBIIKECHUE bubmmorexa [JOK
y 8 . https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
Nmnynec Tena. Ummymnse cuiiel. 3aKoH
31 COXpaHEHHUsI UMITYJIbCa. YTIPYroe U bubmmorexa [JOK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJEHCTBUE
39 Pemenue 3amgau o Teme "3akoH coXpaHEHUS bubnuoteka [JOK
uMmmyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE€ U TEXHUKE"
bubmuoreka [JOK
4 M
3 CXaHUYECKas PAOOTa H MOIIHOCTH https://m.edsoo.ru/ffO0b0a84
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnmnoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlaboparopHas pabota «Onpenenenue

paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JABMXKCHUUN TCJIA 110 FOpPISOHTaJIBHOfI
IOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 "
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaboparopHas pabota «3ydeHue 3akoHa bubnnoreka [JOK
COXPAHEHHUs SHEPTUHN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHUE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnnoreka [JOK
konebaunus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MaremaTrueckuii U TPy XKHUHHBINA MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEpHOIA
44 K01€0aHni OT )KECTKOCTH I WHBI U MacChI bubmmorexa [TOK
PyX https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJIeOaHUIX
JIaGoparopHas padora «Onpenenenne
46 ‘laCTOI”)FBI Hpne Ifo a Kone6arf)mz;1 o WHHOT'O bubmmorexa [IOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasTHAKA
JlaGoparopHas padora «IIpoBepka
47 He3aBI;1cm\IZOCTI/Ipne Hoja IE)OJICé)aHI/Iﬁ rpy3a bubmmorexa [TOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
Mexannueckue BoiHbL. CBOMCTBA
bu6mmorexa [IOK
48 MeXaHU4YeCKUX BOJH. [IpoonbHbIe U

MOIICPCUYHBIC BOJITHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepenmus "MexaHn4eCcKrue BOIHBI

49 "
B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"
50 3ByK. PacmipocTpaneHnue u oTpakeHue 3ByKa
51 Ypok-uccinenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnnoreka [JOK
UH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe
" bubnuorexa [JOK
54 3aKoHbI cCOXpaHeHusl. MexaHu4ecKue
" https://m.edso0.ru/ff0b25f0
Kosie0aHusl U BOJIHBI
KoHnTpomapHas padota 1o Teme "3aKoHbI
55 coxpaHeHHs. MeXaHn4ecKnue KoJeOaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
DNIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenmus "llxana
58 ANIEKTPOMATrHUTHBIX BOJIH. Vcnosnb3oBanue bubnnorexka [JOK
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOU https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenosanue "M3yuenue CBONCTB
bu6mmorexa [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHa
60 Pemenue 3a1au Ha onpeeneHne 4acToTsl U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DNEeKTpOMarHuTHas IPUPO/Ia CBETA. bubnuorexa [IOK



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

CxopocTtb cBeTa. BomHoBBIE CBOIICTBa CBETa

https://m.edsoo.ru/ff0b31d0

Ucrounuku cBeta. [IpsMonuueitHoe

62 acrpocrpanenue csera. 3armenus CoiHna u bubmorexa [IOK
pactipoctp ) H https://m.edsoo.ru/ff0b3658
Jlynsl
3aKkOH OTpakeHHs cBeTa. 3epkaia. Pemenue
63 3a/1a4y Ha [IPUMEHEHNE 3aKOHA OTPaKEHUS Bubmaorexa ITOK
a P p https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenomnenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
64
CBeTa https://m.edsoo.ru/ffOb3aea
TTosHOE BHYTpPEHHEE OTPAKEHNE CBETA.
65 HCHOJIBSOBZ:II;)/IC HonHono BHYTPEHHETO bubmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaKCHHS B ONTHYCCKUX CBETOBOAAX
JlaGopaTtopHas padota "HcciaenoBanue
66 3aBUCHUMOCTH yTJia MPeOMJICHHUSI CBETOBOTO
Jqy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-
crexio""
VYpok-koHdpepenuus "McnonabzoBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6nmoreka [JOK
68 JIna3el. OnTudeckas cuiia TUH3EI
https://m.edsoo.ru/ffOb3f2c
bu6nmoreka [JOK
69 TToctpoenne n300paxkeHU B JIMH3aX
p p https://m.edsoo.ru/ffOb444a
JIaGoparopHas padora "Onpenenenue
70 dox I(:Horl(z aC(I))TOSIHI/ISI u OI:'ITI/IquKOI?'I CHJIBI bubmmorexa LIOK
4 Ii " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
71 Ypok-koHpepenus "OnTudyeckue TMH30BbIE bubnuotexa [JOK

npubops"”

https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b31d0
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bubmuorexa [JOK

72 ['na3 kak ontuyeckas cucrema. 3peHue httos://m.edsoo.ru/fObA684
73 Ypok-koudepenmus "Jlepexto 3penus. Kak
COXpaHUTh 3peHue"
Paznoxenne 6enoro cBera B cieKTp. OMBITHI
74 Hptorona. CnoxxeHue CrieKTpalbHbBIX IIBETOB. buGnnorexa LIOK
https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaboparopHas padoTa "OnbITHI 110
75 Pa3IOKEHUIO OCIIOTO CBETA B CIIEKTP H bubnnoreka [JOK
BOCIIPUSITHIO LIBETA MPEIMETOB MPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0ICHNH Yepe3 BETOBbIC (GUIBTPHI"
VYpoxk-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: AHcIepcusi, HHTepPEepeHIINs U
mudpakus'”
77 OmnbiTel Peszepdopaa u rmianerapHas Mojiemb bubnuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue 1 NOTJIOLIEHUE CBETa aTOMOM. bubnuoreka [IOK
KBantsl. JInuneiuateie criekTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habnronenne ciekTpoB bubnuoteka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUJIBI bubmorexa HOK
https://m.edso0.ru/ff0c1672
82 Ctpoenne atromHoro siapa. Hykinonnas bubmuorexa [JOK
MOJIEITh https://m.edsoo.ru/ffOc18ac
bubmuoreka [JOK
83 PannoaktuBHBIE TpeBparieHus. M30Torsr httos://m.edsoo.ru/foclald
84 Pemenne 3amay o teme: "PagnoakTuBHEBIE bu6mmorexa [IOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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npeBpauieHus " https://m.edsoo.ru/ffOcib4a

85 [Tepuon nmomypacnana

86 Ypok-koHpepenmus "PagnoakTuBHBIC bubnmoreka [JOK
W3JIy4EHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsSI3U aTOMHBIX sziep. CBA3b MAaCChI bubnnoreka [JOK
Y DHEPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq o teme "SnepHsie peakiuu'

Peakunu cuHTE3a M JETCHUS AED. bubmuorexa [JOK

90 "

Ucrounuku sueprun CosnHua U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepennus "SnepHas sHepreTuka.

91 JleiicTBUS paglOaKTUBHBIX U3JIyYeHUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

92 "DNEeKTpPOMarHuTHOE MOJIE. bubnnoreka [JOK
DJNeKTpOMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas pabora no teme

93 "DIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbBIE BOJTHBL. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenwue, 0600meHne. JlabopatopHbIe bubnmoreka [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, 06001eHue. Perenne

95 pacueTHBIX ¥ Ka4eCTBEHHBIX 33]a4 M0 TeMe bubmmorexa LIOK
" " https://m.edso0.ru/ff0c2572

TennoBsle mporeccsl
96 [ToBTOpenue, 06061meHue. Pemenue bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaU€CTBEHHBIX 3a]1a4 110 TEME
"KIIJI TermoBsIX aBurarencii'”

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600mmenue. Permenne

bu6mmoreka [IOK
97 pacCUETHBIX U KQUECTBEHHBIX 3aa4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTaHoBOK"

08 [ToBTOpenue, 0600meHne. JlabopaTopHbIe 1 1 bubnuorexa [JOK
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 0600meHNe. PaboTa ¢

99 TEKCTaMHM 10 TeMe "3aKOHbI COXPAHECHUS B 1 bubmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
[ToBTropenue, 06o0menune. Padora ¢
" " bu6mmoreka [IOK
100 TekcTamu 1o Teme "KoseOaHus 1 BOJIHBI"» 1
https://m.edsoo.ru/ff0c2e82
CBETOBBIC SBICHUS
bu6mmoreka [IOK
101 )4 1
0 TOroBas KOHTpOIIbIAs pabota https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menue. Padota ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27
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