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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o gu3uke Ha ypOBHE OCHOBHOT'O O0IIEro 00pa30BaHMs COCTaBIEHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUMU K pe3yJibTaTaM OCBOCHUs HAa 0a30BOM ypOBHE
OCHOBHOU 00pa3oBaTeIbHOM nmporpammel, npezcTaBieHHbx B DT'OC 00O, a takxe ¢
yuétoMm (enepanbHOi padodelt mporpaMmbl Bocriutanus 1 KoHienuuu npenogaBaHus
yueOHoro npeamera « Pu3nkay.

Copepxanue mnporpaMMbl 10 (U3MKE HampaBleHO Ha (QOpMUPOBaHHE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH 00 y4aIOUIUXCs M OpraHU3aIfio U3y4yeHus: PU3UKU
Ha JIeATEJIbHOCTHOW OCHOBe. B mporpamme no ¢pu3mke y4MTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mpeamera B peanusanuu TpedboBanuit GI'OC OOO k mniIaHUPYEeMbIM
JMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM O0yueHHs, a TAK:Ke MEKIPEIMETHbIC
CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEAMETOB HA YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUAI.

[Iporpamma o gpu3MKe ycTaHaBIMBAET PACIPEACICHHE YIEOHOI0 MaTepuaa rno
rogam oOyuyeHus (MO Kjaccam), NpeajiaraeT MPUMEPHYIO T0CIEI0BATEIbHOCTh
W3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOIO COAEPKAHUSA U YUETE
BO3PACTHBIX OCOOEHHOCTEH 00y4aromuXCsl.

[Iporpamma no gu3suke pazpaboTaHa C IEJIbI0 OKa3aHUs METOIMYECKON TOMOLIU
YUUTEIIO B CO3/IaHUM paboydeil mporpaMMsbl 10 y4eOHOMY MIPEAMETY.

®uzuka SABISETCS CUCTEMOOOPa3yIOIIUM JUIsl €CTECTBEHHOHAYUYHBIX Y4EOHBIX
MPEIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
U3Yy4aeMbIX XUMHEH, OMooruel, acTpoHoMue u Gpuznueckor reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MNPEJOCTaBISIET HaubOosee SICHbIC
00pa3ubl MPUMEHEHUs] HAyYHOTO METOJa IO3HaHUSA, TO €CTh Croco0a MOTy4eHHs
JIOCTOBEPHBIX 3HAHUM O MUDE.

Opna w3 riaBHBIX 3a7a4 (U3MUECKOro O0Opa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (HOPMHUPOBAHWU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcs.

N3yuenue pusznku Ha 6a30BOM ypOBHE MPEIIOJIaraeT OBJIaIeHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEI0BAHMUS;

e HHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BATh HAYUYHBIEC JOKA3aTEIbCTBA
JUTSI IOJy4YEHUs BBIBOJIOB.

Henu wu3ydeHuss ¢Gu3MKU HA YpPOBHE OCHOBHOIO 0O0IIEro 00pa3oBaHUS
omnpenenensl B KoHnenmuu mnpenojgaBanus ydeOHoro mnpenmera «®Duszmka» B
oOpa3oBaTenbHBIX Opranu3anusx Poccuiickoit @eaepannu, peannu3yronux OCHOBHbIE
obmieoOpa3oBaTelibHble  MPOrpamMMbl,  yTBepKAEHHOM  pemeHueMm  Koieruu



MunucrepcTBa npocsenieHus: Poccuiickoit deneparuu (mpotokod ot 3 aexadpst 2019
r. No [1K4BH).
Hean uzyyenusi pu3uKu:

NpHOOPETCHHEe WHTEpeca W CTPEMJICHUS OOyJalomuxcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE WX HWHTEUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM;

pa3BUTHE TPEJCTABICHUNA O HAyYHOM METOJAE TMO3HaHUS U (HOPMUPOBAHHE
UCCIICIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAFOIINM SIBJICHUSM;
dbopMHUpOBaHNE HAYIHOT'O MHUPOBO33PCHHS KaK pe3ysIbTaTa M3yU4CHHUS OCHOB
CTpOCHUSI MaTepuu U (PyHIAMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE TMPEACTABICHUNH O ponu (U3UKHA IS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTaBIEHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npoeCCHOHANBHON AESITeTbHOCTH, CBA3aHHON C (PU3UKOHM, MOATOTOBKA K
JTaTbHEUIIIEeMY OO YICHUIO B TOM HAIpPaBJICHUH.

JlocTkeHue 3TUX 1eiel TporpaMmsl 1o GU3NKe Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHusi 00ecreunBaeTCs PEIICHUEM CIEAYIOMINX 3a1aY:

nproOpeTeHNE 3HAaHUM O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
OpUOOPETEHUE YMEHHMI OMHUCHIBATH U OOBICHATH (PU3UYECKUE SBICHUS C
UCIOJIb30BaHUEM IOJTYYEHHBIX 3HAHUH;

OCBOGHHE METOJOB  pEHICHHWs] MPOCTEHIINX  pacy€THBIX  3a7ad ¢
UCIOJIb30BaHUEM buznyeckux Mozenei, TBOPYECKUX u
IPaKTUKOOPHUEHTHUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHHMI HAOIIOJaTh MPHUPOIHBIC SBICHUS W BBIMOJHSATH OIBITHI,
nabopatopHbie  pabOThI M OKCIEPUMEHTAIBHBIE  WCCICAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

ocBoeHHE MpUEMOB pPabOThl ¢ MHpOpManuend (UNIECKOTO CONEp)KaHus,
BKJIOYass MH(OPMAIIMI0O O COBPEMEHHBIX JTOCTHKEHUSIX (U3HUKHU, aHATU3 U
KPUTHUYECKOE OlIEHUBAaHUE UH(POPMAIIUK;

3HAKOMCTBO €O c(hepamu MpoPecCHOHATLHON ASSTEIBHOCTH, CBSI3aHHBIMU C
(buU3UKOM, U COBPEMEHHBIMHU TEXHOJOTHUSIMU, OCHOBAaHHBIMHU Ha JIOCTHXKCHHSIX
(u3HUECKON HAaYKHU.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHusi oTBoAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNeNm0), B 8
Ki1acce — 68 gacoB (2 yaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B HEAENIO).

[Ipennaraemspiii B mporpamme no (pu3uke nepedyeHb JIadOpaTOpHBIX padboOT U
OIBITOB HOCUT PEKOMEHJATENIbHBII XapakTep, yYUTelb AejaeT BbIOOp IMPOBEIACHHUS



7a00paToOpHBIX PAOOT W OMNBITOB C YYETOM HMHAWMBUIYAIbHBIX OCOOECHHOCTEH
OOy4YaroIIMXCsl, CIUCKA DKCIEPUMEHTANbHBIX 3aJaHUM, MpeajiaraéMblXx B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aM€EHa M0 (PU3HKE.

COJEPXXAHUE OBYUYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJib B IO3HAHMH OKPYKAKIIEro MUPA.

®usuka — Hayka O npupone. SBneHus npuponsl. Dusnyeckue sBICHUS:
MEXaHNYECKHUE, TEIIOBBIC, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeanuuHbl. M3mepenue ¢usnueckux BenumuuH. Dusnueckue
npubopsl. [lorpemHocts n3Mepenuii. MexayHapo/iHas cucTeMa eUHULL.

Kak ¢usuka u [gpyrue ecCTeCTBEHHbIE HAayKH HU3Yy4alOT MPHUPONY.
EcTecTBeHHOHAY4YHBIII METOJ] TMO3HAHUSA: HAONIOEHHE, TOCTAaHOBKA HAYyYHOTO
BOIPOCA, BBIABMKEHUE TMIIOTE3, SKCIEPUMEHT IO IMPOBEPKE T'MIOTE3, OOBSICHEHUE
HabmogaemMoro sipneHus. Onucanne GU3NUeCKUX SIBICHUN C TTIOMOIIBI0 MOJIECIICH.

Jlemoncmpayuu.

1. MexaHHn4ecKue, TEIUIOBBIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Ousuyeckue NpuOOpPHl U MpOIEAypa MPSIMBIX HU3MEPEHUN aHAJOTOBBIM H

U (POBBIM TPUOOPOM.
Jlabopamopmuvie pabomel u onvimel.
1. OmpeneneHue IEHBI JEICHUS KAl U3MEPUTEIHLHOTO Mprudopa.
2. H3MmepeHue pacCTOSTHUM.
3. U3mepenne o6bEMa KUIKOCTH U TBEPIOTO TEA.
4. OmnpeneseHue pasMepoB MajbIX TEJl.
5. M3mepeHue Temiieparypsl IIpy IOMOLIM )KUAKOCTHOIO TEPMOMETPA U TaTUUKA
TEMIIEPATYPHI.

6. IIpoBenenue wucciaenoBaHUs IO IPOBEPKE TUIIOTE3bl: JAJbHOCTh IIOJIETA
[IapyKa, MYIIEHHOrO TOPU30HTAJILHO, TEM OOJblIIe, YeM OOJIbIIE BHICOTA
IIyCKa.

Paspnes 2. IlepBoHayaibHbIC CBEIeHUS O CTPOCHUH BellecTBa.

Crpoenue BemecTBa: aToOMbl M1 MOJIEKYJIBI, KX pazMepbl. ONBITHI, JOKa3bIBAOIIME
JIMCKPETHOE CTPOCHUE BEILECTBA.

JIBkenne dactul BemectBa. CBA3b CKOPOCTHM JIBHXKEHHSI YacTHIl C
temreparypoii. bpoyHoBckoe aBmxkenue, auddysus. BzaummonmeircTBHe UYaCTHIY
BEILECTBA: IPUTSYKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, KUJIKOCTEM WU TBEPIBIX
(KpucTamuinueckux) Tell. B3auMocBsi3b MEXKy CBOMCTBAMHM BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHHUSIX U HUX ATOMHOMOJICKYJISIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSHUMN BOJBI.

Jlemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABUKEHUS.

2. Habmonenue nuddyszun.

3. HaOmroneHue siBiieHUH, OOBACHSIIOMMXCS MPUTSHKEHUEM WM OTTaJIKUBAaHUEM

YacCTUIl BEIIECTBA.
Jlabopamopmuvie pabomul u onvimel.
1. OreHKa 1MaMeTpa aToMa METOJIOM PSAIOB (C UCIOJIb30BaHUEM (poTorpaduii).
2. OmbITHI 10 HAOJIOICHUIO TETUIOBOTO PACITUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSIAKEHUS.
Pa3nen 3. /IBu:KeHUe U B3aUMOAeiicTBHE TeJl.
MexaHnueckoe [BHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE [IBH)KCHHE.
Cxopocte. CpenHssi CKOpOCTb NPU HEPABHOMEPHOM JBWXKEHHUH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.
SBneHne wuHepuuU. 3aKOH HHEpUWHU. B3anmoneicTBue Tell Kak NOpUYMHA
M3MEHEHHUsI CKOPOCTH JIBUKEHUS Tel. Macca kak Mepa MHEpTHOCTH Teina. [noTHoCTh
BeniecTBa. CBs3b IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIECTRA.
Cuita kak XapakTepUCTUKA B3auMOoJercTBUA Ten. Cuia ynpyrocTy u 3akoH ['yka.
N3mepeHue cuiibl ¢ TOMONIBI0 AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHUJIA TSHKECTH.
Cuna TsbkecTH Ha Jpyrux raHerax. Bec tema. HeBecomocTbh. CrioxkeHue Cuil,
HaIlpaBJICHHBIX IO OAHOW mpsiMoi. PaBHoxelicTByromas cuin. Cuna tpenus. Tpenue
CKOJIbKEHUS U TPEHHUE NOKOs. TpeHue B pUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHue MexaHW4YeCKOro JABUKEHUS Tela.
2. M3MepeHne CKOpOCTH NPSMOJIMHEUHOTO JBUKCHUS.
3. HabGmronenue siBjeHUS MHEPLIMH.
4. HabmroneHnue nu3MeHeHUs! CKOPOCTU MIPU B3aUMOICHCTBUH TEJ.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEIL.
6. Clo)XeHHe CUJI, HAIPABJICHHBIX 110 OJHOW MPSAMOM.
Jlabopamopuwvie pabomul u onvimeol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOIO ABMKEHUS (IIapUKa B KUIKOCTH,
MOJEJIH JICKTPUUECKOTO aBTOMOOUJISI U TaK Jajiee).

2. OmpeneneHue cpegHed CKOPOCTH CKOJIBKEHHSI OpycKa WM IIaphKa [0
HAKJIOHHOM TIJIOCKOCTH.
OrnpesienieHe TUIOTHOCTU TBEPAOTO TEa.

4. OmbITHI, NEMOHCTPHUPYIOIIUE 3aBUCHUMOCTb pacTshKeHHus (medopmariin)
NPY>KUHBI OT TPUIIOAKEHHON CHUJIBI.



5.

OHBITBI, ACMOHCTPHUPYIOMIUC 3aBUCUMOCTDL CHUJIBI TPCHUSA CKOJIB’)KCHHUA OT BECA
TCJIa U XapaKTCpa COIMPHUKACAIOINXCA HOBGpXHOCTGﬁ.

Paszpneu 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTE U ra3oB.

HNaBnenne. CriocoObl yMEHBIIEHHUS] W YBEIUYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHUSI Tra3a OT oOBEMa, Temrieparypsl. llepemaua paBieHus
TBEPABIMU TENAMM, KHUJIKOCTAMU W razamu. 3akoH [lackamns. IlHeBmaTnueckue
MalIuHbl. 3aBUCHUMOCTb JABJICHUS] KUIAKOCTH OT TIIYOWHBL [ MapocTaTUdecKkuid
napaaokc. Coobiaroniuecs cocyanl. [ napaBimnyeckue MeXaHu3Mbl.

AtMocdepa 3emumm u armochepHoe naBieHue. [IpuumHBI CyllleCTBOBaHUS
BO3AyImHONW 00omouku 3emiu. Omnbit Toppuuermnu. HM3mepenue aTmocdepHOTO
JIaBJIeHUsI. 3aBUCUMOCTb aTMOC(EPHOro JaBJICHHUS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubops! 11 u3MepeHus: aTMocPEepHOTO JaBICHUS.

JlencTBue KUAKOCTHM M ra3a Ha NMOIPYKEHHOE B HHUX TeJIO. BrITankuparomias
(apxuMenoBa) cuna. 3akoH Apxumena. [napanue ten. Bo3nyxoniaBaHue.

Jemoncmpayuu.

o vk wNh e

N

3aBUCHUMOCTb JAaBJICHUS raza OT TEMIIEPATYPBHIL.

[lepenaua naBineHHs KUIKOCTHIO U Ta30M.

Coobmaromuecs: Cocyabl.

I'mppaBnnueckunii mpecc.

[IposBienue nericTBUs aTMOC(EPHOrO TABICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHON YacTH Tella U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

YcioBue 1maBaHus TeN: MJIaBaHWE WM TOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIIEHUS TIJIOTHOCTEHN TeJa U )KUJKOCTH.

Jlabopamopuwvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BoJie OT 00béMa MOTrpyKEHHON B
YKUJIKOCTh YaCTH TeNa.

OnpeneneHne BbITAUIKMBAIONICH CUJIBI, TEUCTBYIOIICH HA TEJIO, TOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAOIIEH CUIIBI, IEUCTBYIOIIEH HA TENO B
AKUJKOCTH, OT MACCHI TENa.

OnbIThl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLICA  CHIIBI,
JIEHUCTBYIOIICH Ha TEJO B JKUJIKOCTU, OT 00BEMA MOTPYKEHHON B KUIKOCTD
YacTH Teja U OT IVIOTHOCTH KUJKOCTH.

KoncrpynpoBanue apeoMmeTpa Win KOHCTPYUPOBAHUE JIOAKHU U OMPEACICHUE
€€ rpy30M0AbEMHOCTH.

Pa3zpnes S. PaGora u MmomiHoCTh. JHEpPrusi.
Mexanundeckast padbota. MOITHOCTb.



[IpocTele MexXaHWU3MBI: pblyar, OJOK, HAaKJIOHHAs IIJIOCKOCTh. IIpaBuio
paBHOBecus ppluara. IIpuMeHeHue npaBuia paBHOBECHS pbluara K OJIOKY. «30J0TO€
npaBwiio» Mexanuku. KIIJI mpocteix mexanuzMoB. lIpocTeie MexaHU3MbI B OBITY U
TEXHUKE.
Mexannueckass dHeprusd. KuHeTmdeckas W INOTCHIUAIbHAS  SHEPIUS.
[IpeBpamnieHre OIHOrO BUJA MEXaHWYECKOW JHEPruu B APYroW. 3aKOH COXpaHEHHs
DHEPIUMU B MEXaHHUKE.
Hemoncmpayuu.
1. IIpumepbl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwvie pabomul u onvimol.
1. Omnpenenenue pabOThI CUIJIbI TPEHHS] IPU PABHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTAIIBHONU MOBEPXHOCTH.

2. HccnenoBanue yciaoBUM paBHOBECHSI pblyara.
M3mepenne KII/] HakIOHHOM MJIOCKOCTH.

4. M3ydyeHne 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPIUH.

IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

N3ydyenue Qu3nku Ha ypoBHE OCHOBHOTO 0011Iero 00pa30BaHUs HAIIPaBJIEHO Ha
JOCTHKCHHE JIMYHOCTHBIX, METANpEeJAMETHBIX M TPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbTare nzydenus (UMK Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs Y
oOyuarornierocst 0yyT chopMupOBaHbI CICTYIONINE TUIYHOCTHBIE PE3YIbTAThl B YACTH:
e 1) mMaTpMoOTH4YECKOr0 BOCIUTAHUS:

e - MPOSIBJICHUE HHTEpPEcCa K HMCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
buznyecKoil HayKu;

e - IIEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX -(PU3UKOB;

e 2) rpaJaaHCKOr0 M J1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMA:

e - TOTOBHOCTh K aKTMBHOMY YYacTHUIO B OOCYXKJECHUHU OOIIECTBEHHO 3HAUYUMBIX U
TUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHXKEHUMN

(NEILINGH

e - OCO3HAaHME BaXHOCTH MOPAJbHO-ITUYECKUX IIPUHIIUIIOB B JICATEIHBHOCTH
y4€HOTO;

e 3)3CTETHYECKOr0 BOCIIUTAHUSA:

e - BOCHpPHUATHE 3CTETUYECKHX KAuyecTB (PU3UYECKON HayKh: €€ TapMOHUYHOIO

MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 NIO3HAHMS:



e - OCO3HAHME IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpA, OCHOBBI PAa3BUTHUSI TEXHOJOTHM, BaXKHEHIIIEH COCTABISIIONIEN KYIbTYPbL;

e - pa3BUTHE HAy4YHOH JIIOOO3HATENBHOCTH, HHTEpeEca K HCCIeI0BaTEIbCKON
JESITENbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbSl U IMOLMOHAIBLHOI0 0JIArONOIYYHsI:

e - OCO3HaHME ILEHHOCTH Oe3omacHOro o0Opa3a JKHU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TPaBUJI OE30MacCHOTO TOBEICHUS Ha
TPaHCIIOPTE, Ha JIOpOrax, C DJEKTPUYECKUM M TEIUIOBBIM OOOPYJOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

e - cOpMHUPOBAHHOCTH HaBbIKA PeIICKCUH, TPU3HAHUE CBOETO MIpaBa Ha OIUOKY U
TaKOr'o e MpaBa y ApPyroro 4YeiaoBeKa;

e 06) TPYAOBOrO BOCIIUTAHUS:

e - AKTHBHOE Yy4YacTHE€ B PEIICHHWU TNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0Opa3oBaTeIbHONW OpraHu3aluu, ropoja, Kpasi) TEXHOJIOIMYECKONH M COLUATBHOM
HaIPAaBJICHHOCTH, TPEOYIOIUX B TOM YUCJIC U (PU3NIECKUX 3HAHUM;

e - MHTEPEC K MPAKTUUECKOMY U3YUEHUIO MPOQeccuil, CBI3aHHBIX C (GUBUKO;

e 7)3KO0JIOrHY€CKOr0 BOCIIUTAHMS

e - OpHEHTAIIUS Ha MPUMEHEHHEe HU3NUECKUX 3HAHUM JIJIsl pelieHus 3a7a4 B 00J1aCTH
OKpY>KaloIllel cpelibl, TUIAHUPOBAHUS TOCTYNKOB W OIICHKM HX BO3MOMXHBIX
MOCJIEACTBUM JIJISI OKPYXKAIOIIEH CPEJIbI,

e - OCO3HaAHHWE TJO00ATBLHOTO XapaKTepa SKOJOTHYECKUX MpodieM W TyTed Hux
penieHus;

e 8) aganTanum K U3MEHSIIOIIMMCH YCJIOBHSM CONHMAJIBHOM M NPHPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aWMOJICHCTBUY TP BBIMOJIHEHUU UCCIACAOBAHUN U TTPOSKTOB
(bu3HYecKol HaMPaBICHHOCTU, OTKPBHITOCTh OIBITY U 3HAHUSIM JPYTUX;

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUUECKYIO
JIEeATEIIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4Hclie (HOPMYIUPOBATH
UJIeU, TIOHATHS, TUTIOTE3bl O GU3UUECKUX 00bEKTaX U SBJICHUSX;

e - OCO3HaHHWE NePUITUTOB COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEH B 00JIaCcTH
(10737097

e - IJJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUU HOBBIX (DU3NYECKUX 3HAHUI;

e - CTpEMJICHHE AHAJIM3UPOBATH U BBIABJISTH B3aMMOCBSI3U MPUPOBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHU;

e - OLICHKA CBOMX JCHCTBUM C YUYETOM BJIMSHUS HA OKPYXKAIOIIYIO CPEAY, BOZMOKHBIX
rJ100aTbHBIX MTOCIEICTBHM.

METAHNPEAMETHBIE PE3YJIbTATBI



B pe3ynbpTare ocBOeHUS MporpaMmbl 1Mo (pU3MKe Ha YPOBHE OCHOBHOTO OOIIET0O
oOpazoBaHusi y oOyuarwomierocs OyayT cQopMUpOBaHBl  MeTanpeIMeTHbIE
pe3yJabTaThl, BKJIIOYAIONIUE [MO3HABATENLHBIE YHUBEpCAIbHBIC YUCOHbIC TEHCTBUA,

KOMMYHUKATUBHBIE  yHUBEpPCAJIbHbIE  y4eOHbIE  JCUCTBUS,  pEryIATHBHbBIC
YHHUBEpCAJIbHbIEC YU€OHBIE IEUCTBHUS.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUA

Ba3zoBble JJornueckune 1ecCTBUA:

BBISIBJISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHUN);
yCTaHABIMBAaTh CYIIECTBEHHbIN MpPU3HAK KiIacCH(UKALMM, OCHOBAHUS IS
0000IIIEHUS ¥ CpaBHEHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paccMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBIIATh MIPUUMHHO-CJIEICTBEHHBIE CBS3M MPH HM3YyYECHUH (PU3MUECKHUX
SBJICHUI M TPOIIECCOB, JENaTh BHIBOJbI C UCIOJIb30BAHUEM JIEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUIaTh THUIIOTE3bl O B3aWMOCBSI3AX
(bU3UYECKUX BEJIUYUH;

CaMOCTOATENILHO BbIOMpaTh coco0 peuieHus: yueOHON (U3ndecKor 3ajadu
(cpaBHEHHME  HECKOJbKMX BapMaHTOB  pEIIEHHUs, BbIOOp  Haubonee
MOIXO/SIIEr0 ¢ Y4ETOM CaMOCTOSITEIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareibckue AeiicTBYA .

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUIM MHCTPYMEHT MO3HAHUS;
IPOBOJNTH IO CAMOCTOSTEIBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXHBIM
bu3nuecKuil  SKCHEPUMEHT, HEOOJIbIIOE HCCIAEAOBaHUE  (PU3UUECKOTO
SIBJICHUS;

OLIEHMBATh HAa MPUMEHUMOCTb U IOCTOBEPHOCTh MH(OPMAIUIO, MTOTYICHHYIO
B XOJI€ UCCIIEIOBAHUS WM HKCIIEPUMEHTA;

CaMOCTOATENHHO (OPMYIHMpPOBATh OOOOIICHHS W BBIBOABI MO peE3yibTaTaM
IPOBEAEHHOT O HAOJIOEHUS, OIIBITA, UCCIIETOBAHUS;

IIPOTHO3UPOBATH BO3MOXKHOE JIalbHEMHIIIEe pa3BUTHE (PU3MUECKUX MPOIIECCOB,
a Tak)Ke BBIABUTATbh MPEINOJIOKEHUS 00 MX PAa3BUTHH B HOBBIX YCIOBHSX H
KOHTEKCTax.

Pabora ¢ undopmanuei:

OPUMEHATh Pa3IMYHbIE METOJbI, HHCTPYMEHTBI M 3alpOChl IPHU IOUCKE M
orOope uHGMOpPMAIMU WIM JAaHHBIX C Y4Y4ETOM MPEI0KEHHON y4ueOHOU
dbuznyeckom 3a1auu;



aHaAJIM3UPOBATh, CUCTEMATHU3UPOBATh WU HWHTEPIPETUPOBATH HHGOPMAIUIO
pa3IUYHBIX BUA0OB U (JOPM IIPECTABICHUS;

CaMOCTOSITEJILHO ~ BBIOMPATh  ONTUMalbHYO  (OpMy  MpeACTaBICHUS
UH(OpMALK U WUTFOCTPUPOBATH PELIAEMBbIE 33]Ja4l HECIOKHBIMU CXEMaMH,
auarpaMMmamu, UHOM rpadukoi U uX KOMOMHAIUSAMU.

KoMMyHUKAaTHBHBIC YHUBEPCAJbHbIC YYeOHbIe 1eiiCTBHA:

B X0j1€ 00CYX/IeHHs y4eOHOT0 MaTepuaa, pe3yabTaToB Jab0paTOPHBIX paboT
U TIPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJZaeMOW TEMBI U
BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha pEUICHWE 3aJaydl U TMOJAJEpKaHue
0aro’keaaTeNbHOCTH OOIIEHUS;

COIOCTAaBIISITh CBOM CYXKIEHHS C CYXJACHUSIMH IPYTHX YYaCTHUKOB TUAJIOTA,
OOHaApYKUBATh Pa3IMYUe U CXOJCTBO MO3UIINH;

BBIPAXKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO MPENCTaBIATh PE3yJbTaThl BBITOJIHEHHOTO (M3MUECKOrO OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHNUSA, TPOCKTA);

MOHUMAaTh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W MHAMBHUAYATbHOU
paloThI IpU PELICHUH KOHKPETHOW (PU3NUEeCKOi POOIEMBI;

IPUHUMATH 1EJIM COBMECTHOM JIeATeTbHOCTH, OpPraHU30BbIBATh JIEHCTBUS 110
e€ JOCTIKEHHUIO: PACIIPENEIIsATh POJH, 00CYKIaTh MPOLECCH U PE3yIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JTIOJICH;

BBITIOJIHATh CBOKO 4YaCTh PabOTHI, MOCTHras KauyeCTBEHHOTO pe3yibTaTa IO
CBOEMY HAINpaBJICHUIO U KOOPAUHHUPYS CBOU IEHCTBHS C APYTUMH UYJICHAMU
KOMaH/Ibl;

OLICHMBAaTh Ka4yeCTBO CBOETO0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENHHO CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICH CTBUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe /1eiiCcTBUSs

Camoopranuszanus:

BBISBJISTH MPOOJIEMBI B )KU3HEHHBIX U YI€OHBIX CUTYAIUAX, TPEOYIOMUX JIJIst
penieHust pU3NYeCKUX 3HAHUM;

OPUEHTUPOBATHCS B Pa3NUYHBIX  MOJAXOJAaX  MPHUHATUS  PEIICHUM
(MHAUBUyQJIbHOE, TPHUHSATHE PEIICHUS B TPYIIe, NPUHATHE PEIICHUN
TPYIIIOi);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM peIIeHUs (PU3NUECKON 3anauu WiH
IJIaHa MCCIIEJIOBAaHUSI C Y4YETOM HUMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh MPEJIaracMble BApUAHTHI PEIICHUM;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTp 0J1b, IMOIIMOH aJIbHBbIA UHTEJLJIEKT:



JaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpejiaraTh miaH e€ N3MEHEHHUS;
OOBSCHATh  NPUYMHBI  JOCTWXKEHUS  (HEIOCTHDXKEHHS)  pe3yJbTaToB
NEeATeNIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIILHOCTH (B TOM YMCJIE€ B XOJ BBITTOJIHCHUS
(bu3MUecKOro UccaeA0BaHMS WK MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHUBIIMXCS ~ CHUTYyallMii,  YCTAHOBJICHHBIX  OIIUOOK,  BO3HHUKIIUX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSIM;

CTaBUTH ceOs1 HA MECTO JPYroro 4esiioBeKa B XOJ€ Cropa WM AUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYrOro;
MpPU3HABATh CBOE MPABO HA OIMIMOKY MPHU PEIICHUH PU3MUECKUX 3a]a4 WIA B
YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPABO PYTOro.

HPEAMETHBIE PE3YJIbTATBI

K konity oOyuenust B 7 Kjacce mpelIMeTHbIE Pe3ybTaThl HA 0a30BOM ypOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOITUXCS YMEHUIA:

UCMOJIb30BaTh MOHATHUS: GU3NYECKUE U XUMHUYECKHE SBJICHUS, HA0I0IEHUE,
AKCIIEPUMEHT, MOJIENb, T'MIOTE3a, €AMHUIBI (U3HMYECKUX BEIMYHMH, aTOM,
MOJIEKyJla, arperaTHble COCTOSHMSI ~ BewlecTBa  (TBEpPHOE,  KUIKOE,
razoo0pa3zHoe), MEXaHUYECKOe JBHKEHHE (pPaBHOMEPHOE, HEPaBHOMEPHOE,
OPSIMOJIMHENHOE), TPAaeKTOpHs, paBHOACHCTBYIOIIas cuia, Aedopmarus
(ympyrasi, macTuueckasi), HEeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuuath sBiaeHUs (nuddysus, TErmIoBoe IBMKCHHE YacTHI[ BEIIECTBa,
pPaBHOMEPHOE  JIBJKEHHE,  HEPABHOMEPHOE  JBWXKEHWE,  HMHEpUUs,
B3aMOJCUCTBUE TEJI, PABHOBECHUE TBEPIABIX TEJI C 3aKPEIUNIEHHOW OCBHIO
BpalleHUs1, NIepeada AaBiICHUs TBEPABIMU TEJIAMH, XKUJIKOCTSIMU M Ta3aMmu,
atMoc(epHOe [aBlieHHe, IUIaBaHUWE TeJ, MPEeBpalIeHUs MEXaHHYeCKOH
SHEPruy) MO ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUEHHBIX (U3UUECKUX SIBICHUH B OKPYXKAIOIEM
MUpE, B TOM 4YUciie PU3NYECKHUE SBJICHUS B MIPUPOJIEC: MPUMEPHI ABUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMHA B JKMBOW W HEKMBOM NPUPOAE, NECHCTBHUE CHUJIIBI
TPEHUs B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOCHEPHOrO JABJICHUS HA KUBON
OpraHu3M, IJIJaBaHUE pbIO, pplUard B TEJE€ YEIOBEKa, IPH 3TOM MEPEBOIUTH
NPaKTUYECKYI0 3a/ady B Y4eOHYI0, BBIJIEIATH CYLIECTBEHHbIE CBOMCTBA
(mpu3Haku) GU3HMUECKUX SIBICHUN;

OMKCHIBATh M3YYECHHBIE CBOMCTBA Tell M (PU3MYECKUE SIBJICHUS, UCHOJb3YS
¢u3nyeckue BeIMUMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BpeMs, MYyTbh,



CKOPOCTb, CPEIHSIS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC TENa, CUIIA
TpeHus, JaBjieHue (TBEPAOro Tena, KUIAKOCTH, ra3a), BHITAIKUBAIOIIAs CUJIa,
MexaHu4decKasi paboTa, MOIIHOCTb, TJIEYO CUJIbl, MOMEHT CHJIbI, KO3 PUITUEHT
NOJIE3HOTO JICUCTBHSI MEXAaHU3MOB, KHHETHYECKAas UM IOTEHUUaIbHas
SHEpPrusi), MpPU ONUCAHUM TPABWIBHO TPAKTOBaThb (PU3UUECKUN CMBICH
UCIIOJIb3yEMbIX BEJIMYMH, UX 0003HAUYECHMS U €IMHULIBI (DU3UYECKUX BETUYMH,
HaxXoAuTh (HOPMYJIbl, CBSA3BIBAIOIIME JAHHYK (PU3UYECKYIO BEJIUYUHY C
OPYTMMHU  BEJIMYMHAMH, CTPOUTH TpadUKU M3YYEHHBIX 3aBHCHUMOCTEN
(bU3UYECKUX BEJINYUH;

XapakTepu30BaTh CBOWCTBAa TeJ, (PU3UYECKUE SBICHUS U TPOLECCHI,
UCIIOJIb3YS MPaBUJIA CIIOKEHUSI CUJT (BAOJIb OHOM MPAMOM ), 3aK0H ['yKa, 3aK0oH
[Nackans, 3akoH ApxumMesa, PaBUJIO paBHOBECHs pbiuara (6J0Ka), «30J10TO€
IIPaBUJI0» MEXAHHUKHU, 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPrUHU, IPU STOM
JaBaTh  CJOBECHYIO  (OpPMYJIMPOBKY 3aKOHA W  3alHUChiBaThb  €ro
MaTEMaTUYECKOE BBIPAKECHHUE;

OO0BSACHATHh (PU3UYECKUE SIBICHHUSI, MPOIIECCHl U CBOMCTBA TEJl, B TOM YHCIIC U B
KOHTEKCTE CHUTYallMi MNPaKTHKOOPUEHTUPOBAHHOIO XapaKTEpa: BbISABIATH
IPUYUHHO-CIICJCTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE W3 1—2 JIOrMYecKuX
miaroB ¢ Oonopoil Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3UYECKHX SIBJICHUH,
(pU3HYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelaTh pacuéTHble 3a1auu B 1—2 neicTBUsL, UCHOIb3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBatONIME (PM3MUECKUE BEIMYMHBI: HA OCHOBE aHANM3a YCJIOBHS 3aJauu
3allMChIBaTh KPAaTKOE YCIOBHME, MOJACTABIATh (PU3NYECKUE BEIUUYHUHBI B
dbopMynbl M TMPOBOAUTH PACUYETHI, HAXOAUTh CIPABOYHBIE JIaHHBIE,
HEOOXOMMBIE JJIsl PEeIlIeHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTD MMOJTY4eHHOU
(bU3UYCECKON BEITMYHHEL;

pacrno3HaBaTh NpoOJIeMbl, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIH (PU3NYECKUX
METO/I0OB, B  ONHMCAaHUM  HCCIENOBAaHUS  BBLACISATH  IPOBEPSIEMOE
pearnosiokeHue (TUIoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOIYYCHHBIN
pe3yNbTaT, HaXOAWTh OIIMOKM B XOJI€ OIbITa, JeNaTh BBIBOJBI IO €ro
pe3yJbpTaraM;

IIPOBOJIUTH OIBITHI N0 HAOIIOJACHUIO (PU3UUECKUX SBJICHUN WU (DU3UUECKUX
CBOMCTB Tei: (PopMyIMpoOBaTh MPOBEPSEMbIC MPEANOJIOKEHUS, COOUPATH
YCTaHOBKY M3 TPEAJIOKEHHOTO 00OpYIOBaHMsI, 3alUChIBaTh XOJI OIbITA U
(opMyIUpOBaTH BHIBOJIBI;

BBITIOJHSATH MPSMbIE U3MEPEHMS PACCTOSIHUS, BpDEMEHU, MAcChl Tena, 00bEMa,
CWIIbI M TeMIepaTypbl C HCIOJIb30BaHHUEM AaHAJOTOBBIX U LU(POBBIX
npuOOpOB, 3alUChIBATh IOKa3aHWS TPUOOPOB C YYETOM  3aJaHHOU
a0COTIOTHOM MOTPEITHOCTH U3MEPEHUM;



IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHON (M3NYECKON BEIMYUHBI OT
APYroil ¢ UCHOJb30BAHUEM MPSAMBIX HU3MEPEHHUH (3aBUCUMOCTU IIyTH
PaBHOMEPHO ABMKYILIErocs Tejaa OT BPEMEHU JABUKEHUS TeNa, CUJIbl TPEHUS
CKOJIBKEHHMSI OT Beca Teja, KadecTBa OOpaOOTKH MOBEPXHOCTEH Ten H
HE3aBHCHUMOCTH CHJIBI TPEHHs OT IUIOIIAAX CONPUKOCHOBEHHS TEN, CHJIBI
YIPYTOCTH OT YAJMHEHUS TMPYKHUHBI, BBITAIKMBAIOIIEH CUJIBI OT 00BEMA
NOrPYXEHHOM YacTH TeJIa U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Te€Ja, OT IJIYOMHBI, Ha KOTOPYIO MOTIPYKEHO TE€JI0, YCIOBUU
IUIABaHUsS TeJl, YCJIOBHM paBHOBeCHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAaHUPOBAHUU Y4€OHOTO UCCIIEIOBaHMs, COOMPATh YCTAHOBKY U BBITOJIHATH
U3MEpEHUs, CIeAys MPEeaJoKeHHOMY IUIaHy, (UKCHUPOBATh pPE3YJIbTaThI
NOJYyYEHHON 3aBHUCHUMOCTH (PM3MUYECKUX BEIMYMH B BUJAC MPEIJIOKEHHBIX
TabIUL ¥ rpadUKOB, NeIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIEIOBAHMUS;
IPOBOJUTh KOCBEHHBIE HW3MEpEHUs] (U3NYECKUX BEJIUYHUH (IUIOTHOCTh
BEUIECTBA JKUJIKOCTH U TBEPAOIO TEJA, CUJIA TPEHUS CKOJIbKEHUS, JaBICHHE
BO3/1yXa, BBITAJIKUBAIOIAs CUJIA, IEHCTBYIOIIAS HA IOIPYKEHHOE B KUIKOCTD
TeNno, KO3(P(GUIMEHT TOJIE3HOTO IEHCTBUS IMPOCTHIX MEXaHWU3MOB), CIEIYS
IOPE/UIOKEHHON MHCTPYKIMM: TpPU BBIIOJHEHUU U3MEPEHUN COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUHUCISATH 3HAUEHUE NCKOMOW BEJIMYUHBI;
coOI0aTh MpaBWJIa TEXHUKKA 0€30MacHOCTU MpH paboTe ¢ JabopaTopHbIM
000py10BaHHUEM;

yKa3bIBATh MPUHLHUIBI AEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOIMCTB: BECHI,
TEPMOMETP, AUHAMOMETp, COOOIIAIOIIMECS COCYAbl, OapoMeTp, pbluar,
MOJIBM>KHBIN M HEMOJBHXKHBIN OJIOK, HAKJIOHHAS! TUIOCKOCTH;
XapaKTepru30BaTh MPUHIHUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOM HAa KX onucaHuss (B TOM 4YHCIE: MOAMIMITHUKH,
YCTPOWCTBO BOAOIPOBOAA, TMAPABINYECKUI IIPECC, MAHOMETP, BBICOTOMED,
MIOPIITHEBOM HACOC, apEOMETP), UCTIOIB3Ysl 3HAHUSI O CBOMCTBAX (DU3UUCCKUX
SIBJICHUI U HEOOXOqUMBbIe (PU3MUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;
IPUBOAUTH IPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEPAX) IPAKTUIECKOTO
UCTIOJB30BaHUS  (PU3UUYECKUX 3HAHUHW B TOBCEAHEBHOM JKHU3HH IS
obecrieueHus: 0€30MaCHOCTH IPU 0OpaIEeHUH C IPUOOpaMHU U TEXHUUECKUMU
YCTPOMCTBAMU, COXPAHEHHUSI 310POBbSI U COOJIIOACHUSI HOPM SKOJIOTMYECKOT 0
IIOBEJICHUSI B OKPYKAIOLIEH Cpele;

OCYILECTBIIATh OTOOP UCTOUHHUKOB MHPOpManuu B IHTEpHETE B COOTBETCTBUU
C 33JIaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOUINXCS 3HAHUHN U MyTEM
CpaBHEHHUSl pPa3IMYHbIX HCTOYHUKOB BBIIEIATH HH(GOpPMAIUIO, KOTOpas
SABJIAETCS MPOTUBOPEYNBOM UM MOYKET OBITh HETOCTOBEPHOI;



UCTOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
AUTEpaTypy (PU3HUECKOTO COAECP)KAaHUs, CIPABOUYHBIE MaTepHallbl, PECypPChI
cetru  UWuTepHer, BmageTh npuéMaMu  KOHCIEKTHPOBAHHUS  TEKCTa,
npeoOpa3oBaHus MH(POPMAIIMU U3 OHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHbBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHHUKOB WH(pOpMAIUU (PU3NIECKOTO COJACPKAHUS, B TOM
qyclie MyOJIMYHO JieNaTh KpaTKue COOOILIEHUs O pe3yJsibTaTaX MPOEKTOB WIN
y4eOHBIX HCCIIEOBAHUMA, TIPU ITOM TPAaMOTHO HCIIOJIB30BaTh H3yYCHHBIN
NOHATUWHBIN  ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTAIINEN;

IpU BBIMOJHEHWW YYEOHBIX TIPOEKTOB M HCCIICIOBAHHM paclpeacisiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBHUHU C ITOCTABICHHBIMHU 33/1a4aMHU, CICIUTh
3a BBINOJHEHHEM IIJlaHa JEHCTBUI, aJeKBAaTHO OLIEHUBAaThb COOCTBEHHBIN
BKJIQJL B  JIEATENbHOCTb TIPYNIbl, BbICTPAUBaTh KOMMYHHUKaTHUBHOE
B3aMMO/ICHICTBUE, YIUTHIBAS MHEHUE OKPYKAIOIIUX.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecrBo yacos DJIeKTPOHHBIE
Ne | HammeHoBaHue
(uudposbie)
n/ | pasesioB U TeM Bcer | Konrpoabn | IIpakrmueck
oOpa3oBaTeJibHbIE
1| nporpaMmmabl 0 ble padoThI ue padboThbl
pecypchbl

Pa3znen 1. ®u3uka u eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa

o bubmorexa [IOK
U3MKa - HayKa O
1.1 2 https://m.edsoo.ru/7f416
pupose
194
DusHICCKIe bubmmoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BCIINYHNHBI
194
EcrectBeHHOHAay4YH bubmmoreka [IOK
1.3 BII METOJ 2 1 https://m.edsoo.ru/7f416

TO3HAHUSA 194



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

Wroro mo pazgeny 6
Pazgea 2. IleppoHayajibHbIe CBeICHUS] O CTPOCHUM BellecTBA
CrpocHme bu6moreka IIOK
21 | P 1 https://m.eds00.ru/7f416
BEIIIECTBA 194
JBmxeHue u bubmmoreka [IOK
2.2 B3aMMOJICHCTBH 2 1 https://m.edso00.ru/7f416
YacTHI] BEIIeCTBA 194
ArperaTtHelie bu6motexa [IOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEIIlECTBA 194
Uroro no pazneny 5
Paznen 3. JIBu:keHue U B3auMojeiicTBHe TeJl
Mexannueckoe bubmorexa HOK
3.1 3 https://m.edso00.ru/7f416
JBUKCHUE 104
MHenIs. Macea but6moreka [JOK
3.2 I, ’ 4 1 https://m.eds00.ru/7f416
IUTIOTHOCTH 104
bubmmoreka [IOK
3.3 Cwna. Bugbr cun 14 1 2 https://m.edso00.ru/7f416
194
Hroro no pazneny 21
Pa3nen 4. JlaBienue TBEpABIX TeJ, KUIAKOCTEH 1 ra3oB
[aBnenue.
Ilepenaua
- bubmmoreka [JOK
4.1 A . 3 https://m.edsoo.ru/7f416
TBEPABIMU TEIAMH, 194
JKUIKOCTSIMHU U -
rasamu
Jlasenue bubmorexa [IOK
4.2 5 https://m.edso00.ru/7f416
JKHJIKOCTH 104
bu6morexa IIOK
AtMmocdeproe
4.3 dep 6 https://m.edso0.ru/7f416
JIaBJICHHEC
194
HetlictBue
JKHIKOCTH M Ta3a bubmorexa HOK
4.4 . 7 1 3 https://m.edso00.ru/7f416
Ha MOTPY>KEHHOE B 104
HUX TeJI0 e



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

Hroro no pazneny 21
Pazgea S. Pabora 1 MOIIHOCTh. JHEPrus
bu6moreka IIOK
Pabota
5.1 e 3 1 https://m.eds00.ru/7f416
MOIITHOCTh
194
MoocThie bubmmoreka [IOK
52 | P 5 1 https://m.eds00.ru/7f416
MCXAaHU3MBbI
194
MexaHudeckas bubmorexa TIOK
5.3 4 1 https://m.edso0o.ru/7f416
JHEprus 104
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 12
I[TPOIT'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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HHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabHsbie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YEeHUA

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBaresbHbIE PeCypChl

®dunzrka — HayKa 0 Ipupoze.
SIBrieHus IpUPOLBI.
DuU3NYECKUE SIBICHUS

02.09.2025

MeXaHI/I‘leCKI/Ie, TCIIJIOBBIC,
QJICKTPUICCKHUEC, MAT'HUTHLIC,
CBCTOBLIC, 3BYKOBLIC SABJICHUA

04.09.2025

Pusnyeckre BEIUYNHBI U UX
U3MEpPEHUE. TOYHOCTh U
MOTPELIHOCTb U3MEPEHUI.

09.09.2025

JIabopaTtopHas padora Ne 1
"Onpenenenue nokazaHui
M3MepUTENBbHOro mpudopa”

11.09.2025

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKH
W3Yy4aroT NPUPOY.
EcTtecTBeHHOHAYYHBIN METO/
no3Hanus. Onucanue
(hU3HYECKHUX SBJICHUM C
IIOMOIIBIO MOJICNCH

16.09.2025

6.bubmmnorexa [IOK
https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. OMBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA

18.09.2025

7-8 bubmmoreka [JOK
https://m.edsoo.ru/ff09fe0a



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

JIBr>KeHue 4acTHUll BEIIECTBA

23.09.2025

9-10. bubnmuotexa [JOK
https://m.edsoo.ru/ff0a013e

B3anMHoe nputskeHue u
OTTaJIKUBaHUE MOJIEKYJI.
ArperaTHble COCTOSHUS
BELIECTBA.

25.09.2025

11-12

JlaGopaTtopHas padota Ne 2
"Omnpenenenue pa3mMepoB
MajbIx Tea"

30.09.2025

11

10

B3auMocBsi3b MKy
CBOMCTBaMH BEIIECTB B
pa3HbBIX arperaTHhIX
COCTOSIHUSIX U UX
ATOMHOMOJICKYJISIPHBIM
crpoenueM. Oco0eHHOCTH
arperaTHbIX COCTOSTHUNA BOJIBI

02.10.2025

13. bubimoteka [JOK
https://m.edsoo.ru/ff0a0378

11

Mexannueckoe IBUKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKEHUE

07.10.2025

14-15.bubmmoreka [IOK
https://m.edsoo.ru/ff0a05c6

12

CxkopocTtb. Enunuiibt
CKOPOCTH

09.10.2025

16. bubmioreka [JOK
https://m.edsoo.ru/ff0a079c

13

Pacuer nytu u Bpemenu
JBHKEHUS

14.10.2025

17-18. bubmoreka IJOK
https://m.edsoo.ru/ff0a0ae4

14

WNuepuus. 3aKkoH HHEPLIMH.
B3aumopelictBue Ten Kak
MPUYMHA U3MEHEHUS
CKOPOCTH JBUKECHHS TEl

16.10.2025

19-20. bu6bmoreka [JOK
https://m.edsoo.ru/ff0a0cl0



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

Macca tena. Equauniisl

21-22. bubmoteka [JOK

15 Macehl. Mmepettie Macchl 21.10.2025 | https://m.edsoo.ru/ff0a4ee6
TeJIa Ha Becax.
16 JlabopaTopHas pabora Ne3 91-22
"N3mepenne maccsl Tena" 23.10.2025
IImotHOCTS BemiecTBa. Pacuer
17 Macchl 1 00beMa Tejla o €ro 23-24. bubmotexa LIOK
06.11.2025 | https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlabopaTopHas pabora Ned
18 aMepeHie ofLEMA 23-24. bubmmoreka [IOK
. p " 11.11.2025 | https://m.edsoo.ru/ff0al23c
TBEPAOTO Tela
Jlabopatopnas pabora Ne 5
19 «Oﬂnpenene}me IIOTHOCTH 13.11.2025 23-24
TBEPIIOTO TeJa»
Cuiia KaKk XapakTepuCcTHKa
20 B3anMogelicteus tea. Cuia 18.11.2025 25
ynpyroctu. 3akoH I'yka
21 SIBnenue tarorenns. Cumna 26
TSHKECTH 20.11.2025
22 Cuna ynipyrocrtu. 3akoH ['yka 95 11.2025 27
JlabopaTopnas pabora Ne6
23 «HcemenoBanue CUIIBL 97 11.2025 27
YIPYTOCTH»
CBsI3b MKy CUIION TSHKECTH
24 U Maccol Tena. Bec tena. 28 bubimotreka [JOK
Pemenue 3aga4d mo teme 02.12.2025 | https://m.edsoo.ru/ff0al778

"Cuna tsoxecta"”



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuita TSKeCTH Ha IpyTrux

25 ianerax. Gusnyeckue 29 bubmmorexa LIOK
04.12.2025 | https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKH TIIAaHET

26 W3mepenue cui. 30 bubmmoreka LIOK
Junamomerp 09.12.2025 | https://m.edsoo.ru/ff0al8cc
Crnoxenue qByX CHl,

97 HaIlpaBJICHHBIX 110 OJHOU 31 bubmmoreka L{OK
npsimoil. PaBHozelicTByomas 11.12.2025 | https://m.edsoo.ru/ff0ala70
CHLIT
Tpenue ckonbXeHUS U

28 TpeHue Mmokosi. TpeHue B 32-33 bubamorexa LIOK

16.12.2025 | https://m.edsoo.ru/ff0alb9c
IPUPOJIE U TEXHUKE
29 TpeHue B npupoJe U TEXHUKE 34 bubmorexa LIOK
18.12.2025 | https://m.edsoo.ru/ff0alb9c
JIabopaTtopHas pabora
«M3ydeHne 3aBUCUMOCTH

30 CHJIBI TPEHUS CKOJILKEHHS OT 32-34 bubmoTteka [JOK
CHJIBI IABJICHUS U XapaKTepa 23.12.2025 | https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIIUXCS
MIOBEPXHOCTEMN»

Pewenne 3amau no remam:

31 «Bec tena», «I'paduueckoe bubmorexa LIOK
n300pakeHue Cuin, «CHIBIY, 25.12.2025 | https://m.edsoo.ru/ff0alde0
«PaBHOIEHUCTBYIOIIAS CHID»

KonTponbsHas pabora 1mo

39 TeMaM: «MexaHnueckoe

IBIKEeHHEY, «Macca, 30.12.2025

IUIOTHOCTBY, «Bec Temay,



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«["papuueckoe n3obpaxenue
cuiny, «CHIIbD)

33

JaBnenne. CriocoOsbl
YMCHBUICHUA U YBEIIUYCHUA

35 bubaunoreka [JOK

13.01.2026 | https://m.edsoo.ru/ff0a20a6
JTaBJIECHUSI
JlaBienwue rasa. 3aBUCUMOCTh
34 aBIIEHH ra3a OT 00bEMa 36 bubmiorexa LIOK
s ’ 15.01.2026 | https://m.edsoo.ru/ff0a2376
TEeMITEPATYyPHI
[lepenaua naBneHus
35 TBEPJIBIMU TEJIAMH, 37 bubmuoteka [JOK
JKUIKOCTAMHU U Ta3aMu. 20.01.2026 | https://m.edsoo.ru/ff0a25b0
3akon Ilackains
JlaBneHnue B )KUJAKOCTH U
36 rase, BBI3BAaHHOE IEHCTBUEM 38 budmorexa LIOK
’ s 22.01.2026 |  https:/m.edsoo.ru/ff0a2718
CHJIBI TSDKECTH
Pacuér naBnenus ;xugkocTu
a IHO M CTEHKU COCyJa.
37 EGHI;ZHI/IHC 31';1 I;qﬂno TZI\I/[Ie 39 bubmiorexa LIOK
a 27.01.2026 | https://m.edsoo.ru/ff0a2826
«JlaBieHne B KUAKOCTH U
rasze. 3akon ITackaist»
40 bubmumoreka [{OK
38 Coobmaiommecs cocyp! 29.01.2026 | https://m.edsoo.ru/ff0a2970
39 Bec Bo3nyxa. ATmMocdepHoe 41 bubmuoteka [JOK
JaBJICHUE 03.02.2026 | https://m.edsoo.ru/ff0a2b5a
N3mepenne atmocdepHoro
40 ABers. OILIT 42 bubmmotexa LIOK
A ' 05.02.2026 |  https://m.edsoo.ru/ff0a2das

Toppuueniu



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

BbapomeTp-anepou.

43 bubmumoreka [{OK

4 ATMOCHEPHOC AaBICHHE Ha 10.02.2026 | https:/m.edsoo.ru/ff0a2fca
pa3IUYHBIX BBICOTAX
42 Manowmerpsl. [TopmHeBoi 44
SKHIKOCTHBIA HacOC 12.02.2026
43 [MaapaBaudeckuii mpecc 45 bubmorexa [IOK
AP P 17.02.2026 | https://m.edsoo.ru/ff0a3136
44 Pemrenue 3agau mo treme
"AtMmochepHoe naBieHue" 19.02.2026
JleficTBuE )KUIKOCTU U ras3a
45 Ha MOT'Py>KEHHOE B HUX TEJIO 46-47 bubmorexa LHOK
Py ' 24.02.2026 | https:/m.edso0.ru/ff0a3276
ApxumMenosa cuia
JIabopaTtopHas pabora Ne 9
«Ompenenenune
46 BH:&Il)JHf[I/I;IaI}(I)H € CHUIIBI bubmiorexa ITOK
. Iil ’ 26.02.2026 | https://m.edsoo.ru/ff0a33fc
NeMCTBYIOIIEH Ha Teo,
MOTPYKEHHOE B KUIKOCThH)
48 bubmumoreka [JOK
47 Hnaase Tex 03.03.2026 | https://m.edsoo.ru/ff0a3a96
48 IInaBanue cygoB. 49
BosnyxomnnaBanue 05.03.2026
Jlabopatopnas padora Ne 10
4 "B i
9 BISICHEHHE yCIIOBHIA " 10.03.2026
IUIABaHUA TeJIa B )KUIKOCTH
Pemenune 3agay no reMam:
50 «[1maBanue cynoB bubmiorexa ITOK
YAOE. 12.03.2026 | https://m.edsoo.ru/ff0a3654

BosgyxomnnaBanuey,



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

«/laBneHue TBEPIbIX TEN,
JKUJIKOCTEN U ra3oB»

Kontponbhas pabota no
TEMCE ((I[aBJ'IeHI/Ie TBEPABIX

51 Ten, )KI/II[KE)CTGI/I H Ta30B» / 17 03.2026
Bceepoccuiickas nposepouHas
pabora
50 bu6mmoreka [{OK
2 M
> exaniieckas pagora 19.03.2026 | https://m.edsoo.ru/ff0a3f82
53 MomuocTs. EquHuib 51 bubauoreka [JOK
MOIIIHOCTH 31.03.2026 | https://m.edsoo.ru/ff0a3f82
VYpok-uccinenopanue "Pacuér
54 MOHII-.I‘OCTI/I, paSBI/IBaCM”OI/I npu 1 02.04.2026
MOABEME TT10 JICCTHUIIC
IIpocThie MEXaHU3MBI.
95 Poryuar. PaBHoBecue cuit Ha 07.04.2026 52-53
pbluare
56 MomeHT cuibl. Peryaru B 54-55 bubmuoreka [IOK
TEXHHUKE, OBITY U IPUPOJIE 09.04.2026 | https://m.edsoo.ru/ff0a48a6
Peryaru B TexHuke, ObITY U
npupose. JlabopaTopHas
57 565%? Ne 11 «II/)ICCJ'I]Z OBaHUE 0.5 >3 bubmorexa [IOK
p o . ' 14.04.2026 | https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHUS
pbIyara
[Ipumenenue npasuia
58 paBHOBeCHs phluara K OJIOKY. 16.04.2026 56-57

PaBencTBO pabot npu



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e

HCIIOJIB30BAHUHU ITPOCTHIX
MCXaHU3MOB.

59

Koaddunment nonesnoro
NEUCTBUS MEXaHU3Ma.

21.04.2026

58

60

Koaddunment noxesHoro
JIEHCTBUS MEXaHU3MA.
JlaGopaTtopHas padora Ne 12
«M3mepenne KII]
HAKJIOHHOW TIOCKOCTH»

0.5

23.04.2026

61

Pemienue 3amay mo TeMe
"Pabora, momuocts, KIT/"

28.04.2026

bu6moreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanudeckast SHEprus.
Kunernueckas u
MIOTEHIMAJIbHAS SJHEPI U

30.04.2026

59 bu6moreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKO0H COXpaHEHUS
MEXaHUYECKON dHEPTUHU

05.05.2026

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

64

Pemenue 3ana4 o reme
"Mexanuyeckas sHeprus’"

07.05.2026

65

YPOK-3KCIEPUMEHT 10 TEME
"DKcnepruMeHTalIbHOE
OIpEEIEHUE U3MEHEHUS
KUHETHUYECKON U
NOTEHLMAJILHON SHEPrUuu npu
CKaTbIBAaHHUM TeJa 110
HaKJIOHHOMW TIOCKOCTH"

12.05.2026

66

KonTponbhas pabota no
Tteme «PaboTa 1 MOIIHOCTB.
OHeprusi»

14.05.2026



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

Pe3epBHblii ypok. Pabora c

67 TeKkcTaMH 1o Teme "Pabora. 1 19.05.2026
MomHocTs. DHeprus"
Pe3epBHblii ypok. Pabora c
68 TekcTamu 1o Teme "Pabora. 1 91.05.2026
MoutHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NPoBepPsIeMOro
pe3yJabrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThl 0CBOCHUN OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTO od1ero 06pa30BaHl/lﬂ

1.1

HCIIOJIb30BATb U3YUCHHDBIC ITOHATUSA

1.2

pa3jm4aTh SABJICHUA IO OMHUCAHHIO MX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TaHHOC (bl/ISI/I‘leCKOG SABJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE H3YYEHHbIX (U3NUYECKUX SBJICHUI B
OKpY’KalollleM MUpeE, B TOM 4Kciie pu3nueckue sIBJICHUS B IPUPOJE,
[P STOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YUeOHYIO, BBIACIATD

CYILIECTBCHHBIC CBOMCTBA (ITPU3HAKK ) (PU3NYECKUX SBJICHUN

1.4

OINMCHIBaTh H3Yy4YCHHbIE CBOMCTBA Tel W (U3NYECKUE SBJIICHUS,
UCTIONB3YSl (U3UYECKUE BEIWYMHBI, NPH ONHCAHUU MPABUIBHO
TPakTOBaTh (U3NYECKUI CMBICI HCIONb3YyEMbIX BEIWYUH, HX
00O3HaueHUsT M €AMHHULBI (PU3MYECKUX BEJIWYMH, HAXOIUTh
bopMynbl, CBS3BIBAIONIME JaHHYIO (U3UYECKYI0 BEJIMYUHY C
APYrMMU BEeIMYMHAMHU, CTPOUTH I'paKU U3Y4EHHBIX 3aBUCHUMOCTEMN

q)HSI/I‘IeCKI/IX BCIIMYNH

1.5

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOLIECCHI,
WCIIOJb3Yysl H3YyYEHHBbIE 3aKOHBI, IPU O3TOM JaBaTh CIIOBECHYIO
(GOpMyIHpPOBKY 3aKOHa M 3alHCHIBATH €ro MaTEeMaTUYECKOe

BBIPAJKEHUE

1.6

00BACHATH (PU3NUECKHE SIBJIECHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM
Yycie U B KOHTEKCTE CHUTyallMd NpPaKTUKO-OpUEHTHPOBAHHOTO
XapakTepa: BBISBIISATh MPUYUHHO-CIIEACTBEHHBIC CBSI3U, CTPOUTH
oO0bsicHeHne u3 1 — 2 Jormyeckux IaroB ¢ omopoil Ha 1 — 2
M3YyYCHHBIX CBOHCTBA (PU3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA

HJIM 3aKOHOMEPHOCTH




1.7

pelmaTh pac4€THbIE 3a1a4u B 1 — 2 nelicTBUSA, UCIOJIb3YS 3aKOHBI U
dopMynbl, CBs3bIBaOLIME (PU3MYECKUE BEJIMYMHBL Ha OCHOBE
aHajau3a yCIIOBHUA  3aJayd  3allMChIBaTb  KPAaTKOE  YCIIOBHE,
MOJICTABIATh (U3NYECKHE BEIUYUHBI B (OPMYJbl U NPOBOJUTH
pacuéTel, HAaXOOUTh CIPABOYHBIC JAaHHbIE, HEOOXOAMMBIE JUIsS
pelieHuss  3aJad, OLEHHMBATh  PEATMCTUYHOCTh  MOJY4YEHHOMU

(U3NYIECKOI BETMIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE€ MOXKHO PEIIMTh MPH MOMOIIU
(U3HYECKMX METOJ0B, B OINUCAaHWU WCCICAOBAHUS BBIICIATH
MpOBEpPSIEMOE  MpEANoNioKeHHe  (TUIOTe3y),  pa3iauyarh U
WHTEPIPETUPOBATh MOJYyUYECHHBIH pPE3yJbTaT, HAXOAUTH OLIUOKU B

X0A¢€ OIbITA, A€JIaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHI O HAOMIONECHUI0 (U3NUYECKUX SIBICHUW WIIU
(¢u3nUecKux  CBOWCTB  TelX:  (OPMYJIHPOBATH  IPOBEpPSIEMbIC
MPEIINONIOKEHUS, COOMpaTh YCTAaHOBKY U3  MPEIIOKEHHOTO

000opyI0BaHMS, 3aIMCHIBATH X0/ OMbITA U (JOPMYIUPOBATH BHIBOJIBI

1.10

BBIMIOJHATD MPSIMblE U3MEPEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U
1M (pOBHIX MPUOOPOB, 3aMUCHIBaTh MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOW a0COTFOTHON MOTPEITHOCTH N3MEPEHHMA

1.11

MPOBOJUTh HUCCIIEJOBAHME 3aBUCHUMOCTH OJHOW  (U3MUEeCKOn
BEIIMYMHBI OT JAPYTOHM C HCIOJIb30BAHUEM NPSMBIX H3MEPECHHM,
y4acTBOBaTh B IIJITAHMPOBAHUM y4e€OHOTO MCCIIEIOBaHMs, COOMPATH
YCTAHOBKY H BBIIOJHATE WM3MEPEHUs, CIELys IPEAJIOKEHHOMY
IaHy, (ukcupoBaTh pe3ysbTaThl MOJIYYEHHOW 3aBHUCHMOCTH
Gu3NUecKuX BEIUYMH B BUJE NMPEUIOKEHHBIX TaOIUIl U IpadHUKOB,

ACJIaTb BBIBOJBI I10 PE3YyJIbTaTaM UCCICIOBAHHA

1.12

MPOBOUTH KOCBEHHBIE M3MEpEHHUs (PU3MUECKUX BEIUYHH, CIEAys
NPEAJIOKEHHON  MHCTPYKLMHM: IIPU  BBIIOJIHEHUHM HU3MEPEHUU
coOMpaTh SKCIEPUMEHTAIFHYIO YCTAHOBKY W BBIYUCISATH 3HAUYEHUE

UCKOMOMU BEJIMYMNHBI

1.13

coOJIOaTh IMpaBWJIa TEXHUKH OE30MaCHOCTH TMpU padboTre ¢

nmabopaTopHBIM 000PYIOBAaHHEM

1.14

YKa3blBaThb IPUHLMIBI JAEUCTBUSA NPUOOPOB M  TEXHUYECKUX
YCTPOMCTB, XapaKTEPU30BaTb IPUHLHUIBI JCHCTBUS H3YYEHHBIX

pUOOPOB M TEXHUYECKMX YCTPONCTB C MOMOIIBIO MX OMNMCAHMS,




HCIIOJIb3YysA 3HAHUA O CBOMCTBax (1)I/I3I/I‘leCKI/IX SIBJICHUN H

HeoOXoauMble (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(GOPMAIMIO O TpUMEpax)
MPAKTUYECKOTO  HUCIOJB30BaHHUS  (PU3MYECKMX  3HAHUA B
MOBCETHEBHOM JKWU3HM sl oOecrmedeHuss Oe30MacHOCTH TpU
oOpamieHu ¢ mnpudOpaMH © TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHHUsS 3/J0pOBbS U COOJIIONEHUS HOPM HKOJOTHYECKOro

MOBEJIEHUS B OKPY’KaloIIel cpee

1.16

OCYIIECTBIATh OTOOP HCTOYHUKOB MH(opMmaruu B cetn IHTEepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAHWM M IIyTEM CPaBHEHMS PAa3JIMYHBIX MCTOYHHKOB
BBLJIEJIATh MH(OPMAIUIO, KOTOpas SABISAETCS MPOTUBOPEUMBON HIIU

MOXKET OBITh HETOCTOBEPHOU

1.17

HCIIOJIb30BaTh npu BBII1OJIH CHU U y4eOHBIX 3a7laHuN
HAyYHOMOMYJSIPHYIO  JUTEpaTypy (U3NYECKOTrO  COACpIKAHMUS,
CIPaBOYHBIE MaTepualbl, pecypcbl cetu IMHTepHer, Biaaers
puéMamMu KOH CITEKTU POBAHMS TEKCTa, npeobpazoBaHus

nH(popMaIuy U3 OTHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKHE MMChbMEHHbIE U YCTHBIE COOOIIIEHNUS
Ha OCHOBe 2 — 3 HCTOYHUKOB WHPOpPMAIUU (HUSHIECKOTO
CoZlep)KaHusl, B TOM YHCIIE IYOJIMYHO J1eTaTh KPAaTKHEe COOOIIEHUs O
pe3yJbTaTax MPOEKTOB WIM YYEOHBIX HCCICIOBaHHWHA, NPH HTOM
IrPaMOTHO MCIOJIb30BaTh W3YYEHHBIM MOHATHUHHBIM ammapaTr Kypca

(1)I/I?>I/IKI/I, COIIPOBOXAATHb BBICTYIIJICHHUC HpCSGHTaHHeﬁ

1.19

IpU  BBIIOJHEHUM  Y4eOHBIX IPOEKTOB U  HCCIENOBaHUI
pacrpenensite O00S3aHHOCTM B TpYIIE B COOTBETCTBHUH C
IIOCTABJICHHBIMU 3a/ladyaMy, CJICJUTh 3a BBIIOJHEHUEM IUIaHA
NEeUCTBUM, aJeKBaTHO  OLICHWBAaTh COOCTBEHHBIM BKJIAaX B
NEATEIbHOCTD IpYIIIbI, BBICTPaNBaTh KOMMYHHKaTHUBHOE

B3aUMOJICHICTBHE, YUUTHIBASI MHEHUE OKPYKAIOIINX




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3aena

Kon
3JIeMEeHTa

IIpoBepsiemMble 3j1eMEHTbI CO/IEPKAHUSA

®U3UKA U EE POJIb B [IO3HAHWHN OKPYXXAIOIIETO MUPA

11

®uszuka — Hayka O Ipupone. SIBICHHS NPUPOABL
@usnueckue SABICHUSA: MEXaHWYECKHE, TEIUIOBbIE,

QJICKTPUUYECCKNEC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

Qdusnueckue BeNUYUHBL. M3MepeHue (u3NUECKUX
BenuunH. Dusmueckue mnpubopsl. Ilorpemmnocts

n3MepeHuid. Mex1yHapoaHas CUCTEMA €UHHUI]

13

EcTtecTBeHHOHaY4YHBIN METOJ MO3HAHUA: HAOIOIEHUE,
ITIOCTAHOBKA Hay4YHOI'O BOIPOCA, BBIIBUKEHUE TUIIOTES,
SKCHEPUMEHT IO IPOBEPKE THUIIOTE3, OOBACHEHUE

Ha0JIFO1aEMOr O SIBJIECHUS

14

Onucanue GU3NYECKUX SIBJICHUHN C TOMOIBIO0 MOAEIeH

15

[IpakTueckue paboTHI:

#H##Par###113mMepeHne pacCTOSHUN.
###Par##H13mepenue o0bEMa XKUJIKOCTH U TBEPIOTO
Tena.

#H##Par###Onpenenenre pa3MepoB MaJbIX TEJl.
###Par##HI3mepenne  TemnepaTypel IIpU  OMOIIU

KHUIAKOCTHOI'O TCPMOMETPA U IaTYHMKA TCMIICPATYPbI

INEPBOHAYAJIBHBIE CBEJAEHI O CTPOEHUU BEIHIECTBA

2.1

#H##Par###CtpoeHue BelIeCTBa: aTOMbl U MOJIEKYJIbI,
ux pasmepbl. ONBITHL, TOKa3bIBAIOIINE IUCKPETHOE

CTpOCHHEC BEIICCTBA

2.2

###HPar### ) Brokenne  yactui,  BemiectBa.  CBs3b
CKOPOCTH JBIDKCHHMSI YacTHI[ C TEMIEepaTypou.

BpoyHnosckoe nBuxenue, 1uddysus

2.3

B3anmoneiicTBre YaCcTUIl BEIIECTBA: IPUTKEHUE U

OTTAJIKUBAaHUC




#H##Par### Arperatuoie COCTOSIHUA BEIllECTBA:

CTpOEHHUE rasos, JKUIKOCTEN " TBEPBIX
24 (KpucTtaJIM4eckux)  Teld.  B3auMocBsi3b  MEXIy
CBOMCTBAMH  BCIIECTB B  pa3HBIX  arperaTHBIX
COCTOSIHHSIX ¥ KX aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI
[IpakTueckue paboTHI:
#H##Par##H#Onenka nuaMerpa aToMa METOJIOM PsIOB (C
WCIONIb30BaHUEM (POTOTpadHii).
2.6 #H#HPar###OneITel 110 HAONIONEHHUID  TEIUIOBOrO

paciupeHus ra3os.
#H##Par###OnbITel 10 OOHAPY)KEHHWIO JEHUCTBHS CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOEMCTBUE TEJ

31 MexaHnueckoe IBHKEHHUE. PaBHomepHoOe "
' HEPABHOMEPHOE JABUKEHUE
#H##Par###Ckopocts.  CpemHsis ~ CKOPOCTH  TIPH
3.2 HEPAaBHOMEPHOM JBUKEHUHU. Pacuér myTtu u BpemeHu
JBUKEHUS
SIBnenue mHepuuu. 3aKoH MHepuuu. B3zanmoneiictue
3.3 TEJI KaK MPUYMHA U3MEHEHUS! CKOPOCTH JBM)KEHHUS TEIl.
Macca kak Mepa HHEpTHOCTH TeJia
34 ###Par##H# 1 lnotnocty BemectBa. CBs3b MIJIOTHOCTH C
' KOJIMYE€CTBOM MOJIEKYJI B €IMHHIIE 00bEMA BEIIECTBA
35 Cuna Kak XapakTepuCcTUKa B3aUMOJEHCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOLIBIO JUHAMOMETpaA
37 #H##Par## SIsnenne Tarorenus u cuia Tspkectu. Cuia
' TSOKECTH Ha ApYrux miaHerax. Bec tena. HesecomocTth
25 Cuna tpenusi. TpeHue CKOJBXKEHUS W TPEHUE TOKOS.
. TpeHue B npupoje U TEXHUKE
3.9 #H##Par###Cnoxenue cuj, HAIPaBJICHHBIX 1O OJHOM
. psMoil. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTueckue paboTHI:




OnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBHIKEHUS
(mrapyka B JKMJAKOCTH, MOJAEIM JJIEKTPUUYECKOro
aBToMOoOMIIT M Tak nganee). OmnpenerneHue cpenHen
CKOPOCTH CKOJBKEHHS OpycKa WM [IapuKa [0
HAKJIOHHOW IIOCKOCTH. OrmpeneneHne IIIOTHOCTH
TBEPAOTO  Teua. OnbITHI, JIEMOH CTPUPYIOIINE
3aBUCUMOCTb pacTshKeHUs (nedopManun) IpyxuHbl OT
MPWIOKEHHOW Cuibl.  ONBITBI, JI€MOHCTPHUPYIOIIKE
3aBUCUMOCTb CHJIbI TPEHHSI CKOJIb)KEHHsI OT Beca Teja 1

XapaKTepa COIPUKACAOIINXCA HOBerHOCTeﬁ

@u3nyecKue SBJICHUS B IPUPOJIE: IIPUMEPHI ABWKEHUS C

3.11 pa3IMYHBIMY CKOPOCTSIMHU B )KMBOM U HEKUBOU IIPUPOJAE,
JeCTBHE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAILIUITHUKH

JABJIEHUE TBEPJBIX TEJI, )KUAKOCTEI 1 TA30B

4.1

JaBnenue TBEpaoro tena. CrocoObl yMEHbIIEHUS U

YBCIIMYCHUA JaBJICHUSA

4.2

Z[aBJICHI/Ie raza. 3aBHCUMOCTH JaBJICHUA Ta3a OT

00bEMa, TeMmepaTypsl

4.3

Hepe;:[aqa JaBJICHHA TB épHI)IMI/I TCJIaMH, XXUAKOCTIAMHU U

razamu. 3akoH [lackamnsa. [TueBMaTuecKre MalTHHEI

4.4

3aBUCUMOCTh JABJICHHUS KUIAKOCTH OT TJyOWHBI.
IMuapocTatnueckmii napaiokc. CooOmaromuecs

cocybl. 'napaBiIrvecKue MexaHu3Mbl

4.5

At™mocdepa 3emumm M atMocepHOE  JaBJIEHUE.
ITpuumHbBI CyIIECTBOBAHUS BO3AYIIHOH 000JIOUKH
3emun. OmneiT Toppuuenm. 3aBHCHUMOCTb
aTMOC(GEpHOro JaBJEHUsS OT BBICOTHI HaJ YPOBHEM

Mopst

4.6

Nsmepenne atmocdeproro masnenus. [IpuGopsr mis

M3MepeHus aTMOC(EpHOTO AaBICHUS

4.7

JleiicTBME KUIKOCTU M Ta3a Ha IMOIPYKEHHOE B HHUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

IInaBanue Ten. Bo3myxoniaBanue

4.9

[IpakTueckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
o0béMa MOrpy)X€HHOW B JKMJIKOCTh YacTH Tela.
OrnpeneneHre BBITATKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH
Ha TeNo, MOrpyk€HHoe B KUAKOCTb. [IpoBepka
HE3aBHCHUMOCTH BBITAJIKMBAIOUIEH CUIIBI, JEHCTBYIOIIECH
Ha TeJIO B JKUIAKOCTH, OT Macchl Tena. OTBbITHI,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKUBAIOIIEH
CHJIBI, IGUCTBYIOIICH Ha TEJNO B XKUIAKOCTH, OT 00BEMA
MOrPYKEHHOW B KUJIKOCTh YACTU TENA U OT INIOTHOCTHU
xunkoctd.  KoHcTpywpoBaHMe — apeoMeTpa WU
KOHCTPYMpPOBAaHUE JIOAKM M  OIpeAerneHue  eé

Ipy30MOaAbEMHOCTH

4.10

®usznyeckue  SABJEHUS B NPUPOAE:  BIIUSIHUE
aTMOC(hEpHOro JaBlieHUS Ha JKUBOM OpraHusM,

IJIaBaHHUE PBIO

411

Texnuueckue ycTpoiicTBa: COOOILAOLIMECS COCY/bI,
YCTPOKMCTBO BOAOMNPOBOJA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BEICOTOMED, MOPUIHEBOI HAcoC,

apeomerp

PABOTA, MOIIHOCTD, DOHEPT'UA

5.1 Mexanudeckast pabora

5.2 MexaHnudeckasi MOLITHOCTh

- [IpocTeie MexaHW3MBIL: pbIYar, OJOK, HAKIOHHAs

' mockocTh. [IpaBuiio paBHOBECHS pbryara

5.4 [IpumeHeHue npaBuia paBHOBECHUS pbluara K OJIOKY
«3omotoe  mpaBuio»  MexaHuKu. Koadoumuent

5.5 MOJIE3HOT0  JedcTBUs ~ MexaHu3MoB.  IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [TorenuuanbHas SHEPTUHU TeJa, MOAHATOrO HaJ 3eMJIEH

S5.7 Kunernueckas sneprus

- [TomHas MexaHWYecKasl SHEPrus. 3aKOH U3MCHCHHS |

COXPpaHCHUA MEXaHUYECKOM OHCPTUuun




[IpakTueckue padoTHI:

###Par###Onpenenenrie pabOThl CUIIBI TPEHUS IPU
59 PaBHOMEPHOM JBMKEHUHU Tejla IO TOPU30HTAJIbHOMN
' noBepxHocTH. MccnenoBanue ycinoBUil paBHOBECHS
peruara. M3mepenue KIIJ| HakiIOHHOW IJIOCKOCTH.

N3yueHune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTrUun

510 dusnueckue SBJICHUS B NpupoAC: pblHyaru B TCJIC

YCJIOBCKaA

TexHuueckne yCTpOWCTBA: pblYar, IOABMXKHBIA U
5.11 HEMO/IBMKHBIN OJIOKH, HAKJIIOHHAS TIJIOCKOCTb, POCTHIC

MCXaHU3MBbI B 6I>ITy

IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOMN
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NMpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTI0 0011ero o0pazoBanus Ha ocHoBe PT'OC

[Tonumanue pomu  u3MKM B  HAayyHOM KapTUHE  MHpa;
cOpMHUPOBAHHOCTh 0a30BBIX TMPEACTABICHUM O 3aKOHOMEpHOM
CBSI3M U IMIO3HABAEMOCTH SIBJIEHUH IPUPOBI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremooOpasywoued poau QUMK B Pa3BUTHH
€CTeCTBEHHBIX HAayK, TEXHMKM M TEXHOJOIHH, 00 3BOMOLUN
(¢u3NYeCKNX 3HAHUW U MX POJIM B L[EJIOCTHON €CTECTBEHHOHAYYHOMN
KapTUHE MHUpa, O BKJIAJ€ POCCUICKUX M 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSICHEHUE IIPOL[ECCOB OKPYKAIOILET O

MHpPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHUA O BUJAX MaTepuu (BEHIECTBO W TOJIE), O JIBM)KCHHH Kak
cnoco0e CyIIeCTBOBaHMUS MaTepud, 00 aTOMHO-MOJIEKYJISIPHOM
TEOPUU CTPOCHUSI BEMIECTBA, O (PU3MUECKON CYIIIHOCTH SIBICHHIA
npupoasl  (MEXaHUYECKHX, TEIJIOBBIX, SJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3auyaTh SBJICHUS [0 ONHUCAHUIO HUX

XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, NEMOHCTPUPYIOIINUX




naHHOe (U3UYECKOe SBJICHHE, YMEHHE pacCllO3HABaTh MPOSBICHUE
W3YYEHHBIX (PU3UYECKHX SIBICHUN B OKPY)KAIOIIEM MHPE, BBIIACISS

MX CYIIECTBEHHBIC CBOMCTBA (IIPHU3HAKH)

Brnanenne ocHOBamMHM MOHATHUMHOIO amnmnapara U CHUMBOJIUYECKOTO
s3bIKa (PU3MKU M MCIOJIb30BAHME WX JJISL PEIIeHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOWCTBA Teld, (PU3MUECKHUE SBICHUS H

MMpOLECCChI, UCITOJIb3YS (byHI[aMeHTaJ'IBHI)IG U OMIINPUICCKUEC 3aKOHDbI

YMeHHe OnuChIBaTh H3YYEHHBIE CBOICTBA Tel M (PU3MUECKUE

SIBJICHUS, UCIIOJIB3Ys (I)I/IBI/I‘-I€CKI/I€ BCIIMYHNHBI

Bnanenune ocHoBaMM METOJOB HAyyHOrO IIO3HAHUSA C Y4ETOM
cOOJIIO1eHNs TTPaBIJI O€3011acCHOr 0 Tpy/a: HaOI0JeHHE PU3NIECKUX
SIBJICHUI:

YMEHHE CaMOCTOATEIBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JAHHOT0 Habopa 000py10BaHMs 110 MHCTPYKIUH, OMHUCHIBATh XOJ
OIIBITA U 3aIIUCBIBATh €TI0 PE3YJbTaThl, (OPMYJIMPOBATH BHIBOJBL;
IPOBEJCHUE MPSAMBIX U KOCBEHHBIX HU3MEPEHHH (U3NYECKUX
BEIMYUH: YMEHUE IUIAHUPOBAaTh M3MEPEHUs, CaMOCTOSTEIbHO
coOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIIHH,
BBIUMCIIATh 3HAUYEHUE BEIMYMHBI M AHAIU3UPOBATH I10JTy4YEHHBIE
pe3yipTaThl € y4ETOM 3aJaHHOM MOTPEHIHOCTH PE3yJIbTaTOB
U3MEPEHUN;

MPOBEJCHUE HECIOXKHBIX AKCIHEPUMEHTANIbHBIX HCCIEIOBAHMIA;
CaMOCTOSITENTbHO cOOMpaTh OSKCIEPUMEHTAIBHYI0O YCTAHOBKY U
IIPOBOJMUTL  MCCIEAOBAHME 110 HHCTPYKLMH, TIPEACTABIATH
MIOJIyYEHHbIE 3aBUCUMOCTH (PM3MUYECKUX BEJIMYUH B BHJIE TaOIMIl U
rpauKoB, y4YUTHIBaTh IOTPEIIHOCTH, J€JaTh BBIBOABI IO

pe3ysibTaTaM UCCICAOBaAHUS

[ToHumMaHue  XapakTEepHbIX  CBOMCTB  (U3MUECKUX  Mojeiel
(MaTepuanbHasi TOYKa, a0COIIOTHO TBEPAOE TEIIO, MOJICIIA CTPOCHUS
ra3oB, JKUAKOCTEH W TBEPABIX TeJ, IUJIaHETapHas MOJENb aToMma,
HYKJIOHHAsi MOJIeJIb ATOMHOT'O siIpa) ¥ YMEHUE MPUMEHATh UX IS

00BsICHEHHSI (PU3NIECKUX TTPOIIECCOB

YMeHue o0bACHATh (U3UUECKUE MPOLECChl U CBOWCTBA Tell, B TOM
YUClIe M B KOHTEKCTE CHUTYyallM HPaKTUKO-OPHUEHTHPOBAHHOIO

XapaKTepa, B HaCTHOCTH, BBIABJIATE IPUYNHHO-CIICACTBCHHBIC CBA3U




U CTPOUTh OOBSICHEHHE C ONOpOil Ha M3yYCHHBIC CBOWCTBA
$u3HYeCKUX SBJICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJ eI

YMmeHue pemath pacuérHble 3amaun (Ha Oaze 2 — 3 ypaBHEHHI),
UCTIONB3YSl 3aKOHBI W (OpPMYyTBI, CBS3BIBAaIOIIME (PHU3UUECCKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATh KpAaTKOE YCIOBHE 3aJauH,
BBISIBIISITh HEJOCTAIONINE JaHHBIC, BEIOMPATh 3aKOHBI B (DOPMYIIHI,
HEO0OXOAUMBIE IS €€ pelIeHUsI, UCTIOJIb30BaTh CIIPAaBOYHbBIC JaHHBIC,
MPOBOJIUTh PACUYETHl M OICHUBATh PEATMCTUYHOCTH IMOJTYYECHHOTO
3Ha4YeHUs (PU3HUECKOM BETUIMHBL, yMEHHE OMPEIEIATh PAa3MEPHOCTD

(¢u3nYeCcKOi BETMYMHBI, 10JIy4€HHOM NpU pEeLIeHUH 3a/1auu

YMeHue XapakTepu3oBaTh HNPUHLUIBI JAEHCTBUS TEXHUYECKHX
YCTPOWCTB, B TOM 4HMCJI€ OBITOBBIX NMPHUOOPOB, U IPOMBIIIICHHBIX
TEXHOJIOIMUYECKUX MTPOLIECCOB 10 UX ONUCAHUIO, UCIIOJIb3Ys 3HAHUS O
cBOMCTBaX (PU3MUECKUX SBJICHUM U HeoOXoaumble (u3NUYecKue

3aKOHOMCPHOCTHU

10

YMeHue WuCnonp30BaTh 3HAHUS O (PU3NYECKUX SBICHUAX B
MOBCETHEBHOM JKM3HM i oOecredyeHuss Oe30MacHOCTH IpU
oOpameHU ¢  OBITOBBIMH ~ TpUOOpaMHU ¥ TEXHHYECKUMU
YCTPOWCTBAMH, COXPaHEHHUS 3[0pOBbS H COOJIIOJIEHUS HOPM
AKOJIOTUYECKOTO TOBEACHHSI B OKPYXAIONIEH cpene; MOHUMaHHE
HEOOXOIMMOCTH MPUMEHEHHSI JOCTHKCHUH (PU3UKH M TEXHOJIOTHI

JUISL PallMOHAJIBHOTO MPUPOAOIIOIb30BAHUS

11

OneIT moucka, mpeoOpa3oBaHus M TpelacTaBiIeHHs HH(opManuu
(bU3NYECKOro cofep)KaHus C HCIOJIb30BAaHUEM HWH(POPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOIUI; YMEHUE OLIEHUBATh IOCTOBEPHOCTh
MOJIy4eHHOW WH(GOpPMAIMM HAa OCHOBE HWMEIOIIUXCA 3HAHUU U
JOMOJIHUTENIbHBIX ~ MCTOYHHMKOB, YMEHHE MCIOJb30BaTh IpHU
BBITIOJIHEHUN YYEOHBIX 3aJJaHUN HAYYHO-TIONMYJSPHYIO JHTEPATYPy
(U3NYECKOro Collep)KaHusl, CIPAaBOYHBIE MAaTEPUAIIBI, PECYPCHI CETH
WutepHer; BrnazeHwe ©0a30BBIMH HaBbIKAMH IPEOOpa3OBaHUS
uH(pOpMAIMU W3 OJHOW 3HAKOBOW CHCTEMBI B IPYT'yI0; YMEHHE
co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBEC I/IHq)OpMaIII/II/I N3 HECKOJIBKUX HCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPSAEMbBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JaBWkeHue. MarepuanbHas Touka. Cuctema orcuéra.
' OTHOCHUTEIILHOCTh JIBUKEHUS
PaBHOMepHOE 1 HepaBHOMEepHOE ABMKeHUE. CpenHsist ckopocTh. PopmMyra ass
1.2 BBIYHCIICHHS CPEIHel cKopocTh: V = S/t
PaBHOMEpHOE NpsAMOJMHEITHOE ABUXKEHUE. 3aBUCUMOCTh KOOPAUHATHI TeNa OT
BPEMEHH B CIIy4ae PaBHOMEPHOI'O MPSMOJIMHEHHOTO IBHKECHUS :
13 (1) =x,+vt
I'paduku 3aBUCHUMOCTH OT BpPEMEHH [JIsi HPOEKIUU CKOPOCTH, MPOEKIIUU
NepeMelleHns, NyTH, KOOPAWHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJAMHATHI Te€la OT BPEMEHU B Cllydae PaBHOYCKOPEHHOTO
NPSIMOJIUHEUHOTO JBUKEHUS:
2
S)= Vo, * 1+
2
@opMyInbl i1 TPOEKIUU TEPEMEIICHUs], MPOEKIIUA CKOPOCTH U MPOCKIUU
YCKOPEHHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUH:
2
1.4 5.(H) =0y, -t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'padmku 3aBUCMMOCTH OT BPEMEHHU I MPOCKIIUU YCKOPEHUS, MPOEKIIHH
CKOPOCTH, MPOEKLUHMH MepeMelIeHUsl, KOOPAUHATHl MHPU PABHOYCKOPEHHOM
MPSIMOJIMHCHHOM JIBUKECHUHT
CBoboanoe maneHne. GopmyIibl, OMKUCHIBAIOIINE CBOOOIHOE MaeHUE TeNa IO
15 BEPTUKAIM (IBUXKEHUE Tejla BHU3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
3emimn). ['paduku 3aBUCHMOCTH OT BPEMEHHU Uil MPOCKIHH YCKOPEHUS,




IMPOCKOHUN CKOPOCTU MU KOOPJAHWHATHI IIPpU CBO6OI[HOM nagCHuu TcCjia II0

BEPTUKAIN

CKOpOCTh PaBHOMEPHOI'O JBHXKEHMs Tela IO OKpyKHOocTh. HampaBineHnue
CKOPOCTH.

dopmyJia 1JIsl BBIUUCIEHUS CKOPOCTH 4YEpe3 paauyC OKPYKHOCTH U IEPUOLI

oOparieHus:
2mR
L=
T

HCHTpOCTpeMI/ITeHBHOC YCKOpPCHHUC. HanpaBneHI/Ie HECHTPOCTPEMUTEIIBHOI'O

1.6 yckopeHnus. @opmyna Jjis BEBIYUCICHUS YCKOPEHUS:
2
a. - L
" R
®dopmyina, CBI3bIBAIOIIAS IEPUO U YACTOTY OOpaIEHUS:
V= L
T
Macca. [TnotHocts Bemectsa. @opMysa 11l BBIYUCIEHUS INIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexTopHas gusnyeckas BennunHa. CII0KEHHE CHIT
1.9 SBnenue unepunu. [lepoiit 3akoH HeroToHa
Bropoii 3akoH HproToHa:
F=m-d
1.10
CoHanpaBieHHOCTh BEKTOpA YCKOPEHUsI TeJia U BEKTOpa CUJIbI, 1€ CTBYIOIIEH
Ha TeJIo
BzaumoneiictBue ten. Tperuit 3akon HproToHa:
1.11 F IS _‘F.I.—2~2
11 TpeHue nokost ¥ TpeHue cKoibkeHust. DopMyria 7151 BBIUUCICHUS MOy ISl CHUITbI

TPCHUS CKOJIbKCHUA:




Hedopmarus Tena. Ymopyrue u Heymnpyrue jaepopmanuu. 3aKOH yHIpyroi

nedopmaruu (3akoH ['yka):

1.13 F=Fk-Al
Bcemupnoe Tsarorenue. 3aKkoH BCEMUPHOT'O TATOTEHUS:
My -4
F=Gg.—L1 2
R
Cuna TsxecTd. Y CKOpEHHE CBOOOHOTO MaICHUS.
1.14
®opmyna 1 BBIUMCICHUS CUJIbI TSDKECTH BOJIM3M MOBEPXHOCTH 3emin: F =
mg.
JBuxenue nianet Bokpyr Connua. [lepBast kocmMuueckast CKOPOCTb.
HeBecomocTb U nieperpy3ku
Nwmmynbe Tena — BeKTopHas pu3ndecKas BENUYHHA.
1.15 p=mi
Nmnynbc cucteMsl Tel. I3mMeHeHne ummynsca. IMIynbc cuiibl
3aKOH COXpaHEHMs UMITYJIbca JJIs1 3aMKHYTON CUCTEMBI TEll:
1.16 P=myU Ly =const
PeakTruBHOE 1BUXKEHHE
Mexanunyeckas pabora. @opmyna sl BBIYUCIEHUS PaOOThI CHIIBI:
A=Fsoosa
Mexanuueckass MOIIHOCTb:
1.17
A
N==
I
Kunernueckast u moreHunansHas sueprusi. @opmyina 1uist BIYMCIEHUS
KUHETUYECKOW SHEPTUH:
1.18




TeopeMa 0 KMHETUYECKOM OHCpPIrun. q)OpMy.]'Ia JJIS BBIYHMCIICHHUA
HOTCHHHaJIbHOﬁ OHEPruu Tia, IOAHATOr O

Hax 3eMIIEH:

E,= mgh

MexaHnueckas SJHEprus:

E=E;+E p
1.19 .
3aKOH coxpaHeHUs MexaHudeckoi snepruu. Gopmyna aig 3akoHa
COXpaHEHHSI MEXaHUYECKOM SHEpruu B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKON PHEPTUU IPU HAJTUYUU CUJIbI TPEHHUS.
[IpocTeie MexaHU3MBI. «3010TO€ MPABUIIO» MEXAHUKH.
Peryar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHUS pblyara:
M +M,+..=0
1.20
[TonsuxHbIM 1 HeMoABUKHBIN 0J10ku. KITJ] mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
[aBnenue TBEpAOro TENA.
dopmyia 175 BBIYMCICHUS TaBJICHUS TBEPAOTO Tea:
_F
Prs
191 JlaBieHue rasa. ATMocepHOe JaBICHUE.
I'mapocratnueckoe AaBiI€HUE BHYTPH KUIKOCTH.
dopmyia 175 BBIYMCICHUS 1aBJICHUS BHYTPU KUIKOCTH:
P=p&h+Pum,
1.22 3akoH [lackansa. ['mapaBnuyeckuii mpece
3akon Apxumena. dopmyna s OnpeAeseHUsS BBITAIKUBAIONIIECH CHJIHI,
123 JEICTBYIOIIEH Ha TEJO, MOrPYKEHHOE B )KUIKOCTh WU ras:

F_&m. =pgv




YcnoBue nnaBanus tena. IlnaBanue CyIOB U BO3AYXOIIJIaBAHUC

1.24

Mexanudeckue KojebaHusl. AMIUIMTYA, MEPHOI W YacTOTa KOJIEOaHUI.

dopmyiia, CBA3BIBAIONIAS YACTOTY U MEPHOJ] KOJIEOaHUIHA:

1.25

MaremMaTuyeckuii M NPYKUHHBIM MasATHHKHU. [IpeBpamieHue sHeprum mnpu

KOJIE0ATETbHOM IBUKEHUU

1.26

3aTYXaIOHII/Ie KOJIcOaHMSI. BBIHy>K)IeHHI)IC koyiebanus. Pe3onanc

1.27

Mexannueckue BOJIHBL. [IpogosibHbIE U MONEPEYHbIE BOJMHBIL. J[JIMHA BOJHBI U

CKOpPOCTb paCpOCTpaHCHU BOJIHBI:

L=v-T

1.28

3Byk. ['poMkoCTh 1 BhICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TPaHUIIE

nByx cpen. UHdpa3Byk u yJIbTpa3ByK

1.29

Ilpakmuyeckue pabomuol

N3Mepenne cpenHeil MIOTHOCTH BELIECTBA; apXUMEIOBOW CHIIBI; HKECTKOCTH
HPYKUHBI; KOAQOUIMEHTa TPEHUs CKOJBXEHUsI; paOOThl CUJIbI TPEHUSI, CHIIbI
yIPYroCTH; CpelHEN CKOPOCTH JIBM)KEHHUSI Opycka MO HAaKJIOHHOM MJIOCKOCTH;
yCKOpeHusi Opycka HpH JBH)KEHHHM I10 HAaKJIOHHOW MJIOCKOCTH; YacCTOTHl U
nepuoga KoysieOaHWH MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOJIEOAHUM MPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIbIL, AEHCTBYIOIIEr0 Ha pblyar;
paboThl CHUJIBI YNPYTOCTH HpPU MOABEME T'py3a C MOMOUIbIO HEMOABHXHOTO
6J10Ka; pabOThI CUJIBI YIIPYTOCTU MPU MOABEME TPy3a C TOMOUIbIO MTOJBUKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTH apXUMENOBOM CUJBI OT 00bEMa MOrpy>KEHHOMN
4acTu TeJla U OT IJIOTHOCTHU JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIbI
OT MaccChl TeJla; CUJIbl TPEHUSI CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JAAaBJICHUS U
OT pO/ia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BOZHUKAIOILIEH B IPYKUHE, OT CTENEHU
nedopmali Ipy>KUHbI; YCKOPEHHs OpyCKa OT yIJia HaKJIOHA HampaBJIsIOIIeH;
nepuoa (4acToThl) KoJaeOaHWi HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOa
KoJIeOaHUM NMPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI,
UCCIIEZIOBAaHNE HE3aBUCHUMOCTH Tepuoja KojeOaHWH HUTSHOTO MasiTHHUKa OT

Maccel rpy3a. [IpoBepka yciaoBusi paBHOBECHS pblyara

1.30

Qusuueckue s6NeHUs 6 npupode. TPUMEPHl ABWKEHUS C Pa3IUYHBIMU

CKOPOCTSAMHU B J)KUBOHN M HEKUBOM MMprupoac, HeﬁCTBHe CHJIbl TPCHUA B IIPUPOAC




U TEXHHUKE, MPWIMBbBl U OTIMBBI, JABUKeHUE IaHeT COJHEYHOU CUCTEMBI,
PEaKTUBHOE ABUKEHUE )KUBBIX OPraHU3MOB, PblYaru B TEJIE YEI0BEKa, BIUSHUE
aTMOoc(epHOro JaBJCHHS Ha JKUBOH OpPraHW3M, ILIABAHHE PBIO, BOCIPHSITHE

3BYKOB XUBOTHBIMHU, 3EMIICTPACCHHUC, CeiCMHYECKIE BOJIHBI, IYHaAMH, 3X0O

Texuuueckue ycmpoﬁcmea: CIIMAOMCECTP, AJAaTYHUKH IMOJOXKCHHA, PACCTOAHUA U
YCKOpPCHHUA, AUHAMOMCTp, MNOAIIMIIHKMKH, PAKCThI, pbIYar, HO,[[BI/I)KHBIﬁ n

HGHOHBHH(HBIﬁ 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMMPOCTHIC MCXAaHHU3MbI B 6I)ITy,

L3l COOOIIAIOINECS] COCYIbl, YCTPOUCTBO BOJOMPOBOAA, THAPABINYECKUN Mpecc,
MaHOMeTp, OapoMeTp, BHICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp, 3XOJIOT,
WCIO0JIb30BaHUE yIbTPa3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOH TEOpUU  CTPOCHUS

2.1 BeniecTBa. Monenu TBEPIOTr0, )KUIKOT0 ¥ ra3000pa3HOro COCTOSHUIN BEIECTBa.
Kpucranmueckue u amopdHsbie Tena

25 JIBuxenune wyactul BeniecTBa. CBsA3b CKOPOCTH JBMXKEHUS YacTHI[ C

' TemnepaTypoii. bpoyHoBckoe nBrmxkenue, nuddy3us

2.3 CMmaunBaHue U KalWJUIIPHBIE SIBJICHUS

24 TennoBoe pacmpeHue u cxaTue

25 TennoBoe paBHOBecHe

26 BuyTtpennsst sHeprus. Pabora m Temornepenadya Kak CHocoObl M3MEHEHUS

' BHYTPEHHEW JHEPIrUu

2.7 Buasl Terionepenayu: TEmIONPOBOAHOCTh, KOHBEKIIUS, U3Ty4CHUE
Harpesanue wu oxmaxzaenue Tten. KomudecTtBo Temnorsl.  YienbHas
TEIJIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXpPaHEHHUsI SHEPruu B TEIUIOBBIX Mpolieccax. YpaBHEHUE TEMJIOBOIrO
Oananca:
2.9
Q+0, +..=0
Ucnapenne u koHaeHcanusi. M3MeHeHHe BHYTpEHHEW SHEPruu B Mpolecce
210 UCTIapeHUsT W KoHjAeHcauuu. KumneHwe >XKUAKOCTU. YAenbHas TemioTa

napooOpazoBanus: L = Q/m




2.11

BnaxnocTs BO3ayXa

2.12

[InaBnenne wn kpucrawmsauus. V3MeHeHHWe BHYTPEHHEHW DJHEPruu IIpU

IJIaBJICHUH U KPUCTAJIJIU3al[UH. VnenpHas TEIIOTA IIABICHHS:

2.13

BHyTpeHHss1 »Heprus CcropaHus TOIUIMBA. YJelIbHAas TEIJIOTAa CropaHus

tormBa: = Q/m

2.14

[TpuHITMTIBEI paboTHI TeTUIOBBIX nBUTateneit. KI1/I TernmoBoro npurarens

2.15

Ilpakmuuyeckue pabomuol

N3mepenue yaenbHO TEMIOEMKOCTH METAJUTMYECKOr0 HUIMHAPA; KOINYECTBa
TEIIOTHI, TOJYYEHHOrO0 BOJOW KOMHATHOW TeMmepaTypbl (UKCHPOBAHHOM
MacChl, B KOTOPYIO ONYIIEH HarpeThli LHWIUHIpP; KOJIMYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM IIJIMHIPOM, TOCIIE OMYCKAaHUS €ro B BOJIY KOMHATHOU
TEeMIepaTypbl; OTHOCHUTEIBHOW BJIAXXHOCTH BO3/YyXa; YJAEIbHOM TEIJIOTHI
IaBlneHust Jbaa. MccnemoBaHue W3MEHEHHS TeMIepaTypbl BOABI IpH
Pa3NMUYHBIX YCIOBUSX; SBICHUS TEIIOOOMEHA MPU CMENIMBAHUH XOJIOTHOU U

ropsiueil BoJibl; Ipolecca UCnapeHust

2.16

Dusuueckue A61eHUs 6 npupoode. NOBEPXHOCTHOE HATSHKEHNE U KallMIUIAPHBIE
SIBJICHUS B MIPUPOAE, KPUCTAIUIBI B IpUpoJie, u3inydeHue ConHla, 3aMep3aHue

BOJI0EMOB, MOpPCKHE OpU3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa

2.17

Texnuueckue  ycmpoucmea:  KANWUIAPBL, INPAMEPHl  HMCIOJb30BaHUS
KPHUCTAJIOB, )KUJKOCTHBII TEPMOMETP, JATYUK TEMIIEPATYPBI, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETpPBI, IICUXPOMETD, MapoBasi TypOWHa, BUraTelb

BHYTPCHHCI'O CTOpaHUA

OJIEKTPOMAT'HUTHBIE ABJIEHWA

3.1

DnekTpu3anus Tei. J[Ba Buaa 3JeKTPUIECKUX 3apsI0B

3.2

B3aunmopeiictBue 3apskeHHbIX Tel. 3akoH Kynona

3.3

3aKOH COXpaHEHHs JICKTPUIECKOro 3apsiaa

3.4

Onextpudeckoe none. Hampspk€HHOCTh anekTpudeckoro mnois. IlpuHnun

CYNEpIO3ULIUHU JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM ypOBHE)

3.5

Hocurenn onexkrpuyeckux 3apsaoB. JlelCTBHE JIIEKTPUYECKOrO IOJSA Ha

QJICKTPUYICCKUC 3apsabl. HpOBO)IHI/IKI/I U JUSJICKTPUKHU




[TocrosinHbIN D7eKTpUYecKUi TOK. JleficTBuA 3JieKTprudeckoro Toka. Cuiia Toka.

Hanpsbxenue.
3.6 | =q/t,U=Alq
DNEeKTPUYECKOE COMPOTUBIIEHUE. Y IeTbHOE AIEKTPUUECKOE CONPOTUBIICHUE:!
3.7 R =pl/S
38 3akon OMa JiIst yaacTka aaekTpuaeckoit ienu: | = U/R
[TocnenoBarenbHOE COEMHEHNE TPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHoE coeMHEHNE IPOBOJHUKOB PABHOI'O COIPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 P
CMmeniaHHblE COEAMHEHHUS TPOBOAHUKOB
Pa6orta u MmomtHOCTh d5ekTprdeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 2
. O=I"-R-t
312 OneiT DpcTena. MarHuTHOE MoJie MPSMOro MPOBOJHUKA C TOKOM. JIMHHH
MarHUTHOW WHIYKLIHUU
313 MarautHoe ToJieé TOCTOSHHOTO MarHuTa. B3anMopaeicTBHE MOCTOSIHHBIX
MarHuTOB
3.14 JleficTBME MarHUTHOTO I10JI1 HA IIPOBOJHUK C TOKOM
3.15 Omnbitel @apajnes. SABaeHne 3J1eKTpoMarHuTHONM MHAYKUKHK. [IpaBuno Jlenna
Ilpaxkmuyeckue pabomuol
W3MepeHne  3IEKTPUUECKOrO0  COMPOTUBIICHUS  PE3UCTOpa;  MOIIHOCTU
3.16 AIEKTPUUECKOTO TOKA; pabOThI AJIEKTPHIECKOTO TOKA.

HCCJ’IC}IOB&HI/IG 3aBUCUMOCTH CHJIbI TOKa, BO3HUKAIOUICTO B IIPOBOAHUKE

(pe3ucTophl, JIaMIIOYKa), OT HAIPSDKEHUS Ha KOHIIaX MPOBOJIHMKA; 3aBUCUMOCTH




CONPOTUBJICHHSI OT JJIMHBI POBOAHHKA, IJIOIIAAH €r0 MOMEePEUYHOr0 CEYEHHS U
yIETIBHOT'O COMPOTHBIICHUSI.

[IpoBepka mpaBuiia AJis AAEKTPUIECKOT0 HAMPSHKEHHSI IIPU TIOCIIEI0BATEIBHOM
COCTMHEHUH TPOBOAHUKOB; IMpaBUJia IJIsI CHIIBI AJEKTPUYECKOTO TOKA MPHU

napasuieJIbHOM COETUHEHUH MPOBOJHUKOB (PE3UCTOPHI U JTaMITOYKA)

DQu3zuueckue s61eHUs 8 I’lplxlpan.' QJICKTPUYCCKUC SBJICHUSA B aTMOC(I)epe,

3.17 AIIEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE T0JI€ 3eMJIH, Ipeii() MOTOCOB,
POJIb MAarHUTHOTO TTOJISA JJIsI )KM3HU Ha 3eMJIe, TTOJIIPHOE CHsTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETUMK DJEKTPUYECKOM HSHEPruH, DIJIEKTPOOCBETHUTENIBbHbIE MPUOOPEI,

3.18 HarpeBaTelbHbIE AJIEKTPONPUOOPBI (mpumepsr), AJIEKTPUUECKUE
IPEeAOXPaHUTEIH, SJIEKTPOMArHuT, SJEKTPOABUTATEIb ITOCTOSHHOI'O TOKa,
TEeHEePaTop MOCTOSTHHOTO TOKa

3.19 DnexTpoMarHuTHbie BOJHBL. [lkana 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBast Monenb cBeta. [IpsmMonuHeliHOe pacpoCTpaHEHHE CBETa

3.21 3akoH oTpakeHus cBeta. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aK0OH MPETOMIICHUS CBETA

3.23 Hucnepcus csera

391 JIunza. Xop nyyeit B muH3e. POKyCcHOE paccTOsiHUE JMH3bI. ONTHYECKas cuiia

' munser: D = 1/F

3.25 ['ma3 kak onmTuyeckasi cucrema. OnTH4IecKrue mpudoOpbI
Ilpaxmuueckue pabomol
###Par#H#I3mMepeHre ONTHYECKOW CHJIBI COOMpArOIIe JTMH3BI; (POKYCHOrO
paccTosiHus coOuparoiel JIMH3bI (IT0 CBOMCTBY paBEHCTBA pa3MepoB MpenMeTa
U U300 pa’keHusl, KOTJa MpeMET PaclookKeH B JBOMHOM (hOoKyce), moKa3aTens

3.26 IIPEJIOMIICHUSI CTEKJIA.
###Par#H##ccnenoBanne CBOMCTBA M300paXKEHUS, TTOJYIEHHOT'O C MOMOIIBIO
cobuparoiell JMH3bI;, U3MEHEHHsSI (POKYCHOTO PACCTOSHHS JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa IPEIOMIIEHUSI CBETOBOI'O Jyya OT YIJia MaJeHUs Ha
T'PaHUIE «BO3AYX — CTEKIIO»

357 Qusuyeckue serenus 6 npupoode. 3atmenus ConHna u JlyHbI, mBeTa Ted,

' ONTUYECKHE sIBICHUsS B aTMocdepe (11BeT Heba, pedpakiius, paxyra, MUPax)
398 Texnuueckue ycmpovicmea: OYKH, TEPUCKOIN, (oToamnmapar, ONTHYECKHE

CBCTOBOEI




KBAHTOBGIE ABJIEHMA

PannoaktuBHOCTh. Anbda-, 6eTa-, ramma-u3inydeHus. Peakuuu anpda-u 6era-

4.1
pacnaga

43 Omnwitel Pesepdopna mo paccesnuto anbda-yactuin. [lmanerapHas Mopaenb

' aToMa

4.3 CocraB atomHoOro sipa. M3otomsl

4.4 [Iepuon nosypacnana aTOMHBIX s1ep

4.5 SAnepHble peaku. 3aKOHBI COXpaHEHUs 3apAI0BOIO U MaCCOBOTO YUCET
Qusuyeckue s61eHUs 6 NpuUpooe: ©CTECTBEHHBIH paJMOaKTHUBHBIN (HOH,

4.6 KOCMUYECKUE JIy4M, pPaJuOaKTUBHOE W3JIyYEHHUE MPUPOJIHBIX MHUHEPAJIOB,
JIeIICTBUE PAaIMOAKTUBHBIX U3JIyYEHUI HA OPraHu3M 4eJIOBEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOIT, UHAUBUAYaJIbHBIA JO3UMETp, KaMmepa

BI/IJ'ILCOHa, AACpHAad OHEPreTUKa




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kacc: 0a30BbIA YpPOBEHb: YUEOHUK; 3-€ U3jaHue, nepepadoTanHoe
[eppimkun .M., BanoB A.M. AkumonepHoe o01iecTBo «M31aTenbCcTBO

«IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






