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INOACHUTEJIBHASA 3AIINCKA

Hacrosimas padouas nporpamma mno ¢pusuke ais 7 kjacca cpeHeit o0meoopa3oBaTeIbHOM MIKOJIbI COCTABICHA HA

OCHOBC:

l.

2.

®denepanpHoTO 3aKk0Ha «O06 0OpazoBanuu B Poccuiickoit @enepanuu» oT 29.12.2012 Ne 273-D3 (c uUBMEHEHUSIMU U

JOTIOJTHEHUSIMHU, BCTynuBLIMH B cuity ¢ 13.07 2021).

«O BHecenuu u3meHeHui B @epepanbHbiil 3akoH «O0 obpazoBanuu B Poccuiickoit deneparum» ot 24 centsaops 2022
r. Ne 371-@3.

denepanabHBIA TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOTO oOmero oOpa3oBaHusi (TIpPHKa3 OT

31.05.2021 Ne 287 MunucrepctBa mnpocsenieHus: Poccuiickoit ®enepanun «O0 yTBepKIeHUH (PeAepanbHOTO

rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOTO OOHIEro oOpa3oBaHUs», 3aperUCTPUPOBAHHBIA B

Munrocte Poccun 05.07.2021, peructpanmonsiii Homep 64100).

. IIpuka3z Munuctepcta npocpemnieHus: Poccuiickoit @enepanuu ot 18.07.2022 Ne 568 «O BHECEHUN U3MEHEHUN B

(beneparbHBI TOCYAapCTBEHHBIM 00Pa30BATEIBHBIA CTAaHIAPT OCHOBHOTO OOIIETO 00pa3OBaHMS, YTBEPIKICHHBINA
npukazoM MunuctepcTBa npocseiienus Poccuiickoit @eneparuu ot 31 mast 2021 r. Ne 287».

. IIpuka3z Munucrepctba npocsemenus: Poccurickoit ®eaepanun ot 27.12.2023 Ne 1028 «O BHECEHUH U3MEHEHUH B

HEKOTOpBIE TpuKa3bl MuHUcTEpcTBa 00pa3zoBaHus U Hayku Poccuiickoit deaepannn, kacarommuecs GpenepaibHbIX
roCyJapCTBEHHBIX O0Opa30BaTEIbHBIX CTAaHAAPTOB OCHOBHOTO OOIIEro o0O0pa3oBaHUsS W CPEIHEro OOMIEero
oOpazoBaHus», 3apeructpupoBanHoro B Muntocte Poccun 02.02.2024 1. Ne 77121.

. IIpuka3z MunuctepctBa npocsemnienuss Poccuiickoin @enepanuu ot 22.01.2024 Ne 31 «O BHECEHUHN U3MEHEHUN B

HEKOTOpbIe MpHuKa3sl MuHuCTEpCcTBa 00pa3zoBaHusa U Hayku Pocculickoit denepanun, kacaroumuecs GpenepaibHbIX
rocyJapCTBEHHBIX O00pa30BaTENIbHBIX CTAaHAAPTOB HAYalbHOTO O00IIero oOpa3oBaHMs W OCHOBHOTO OOIIETro
oOpa3oBaHus», 3apeructpupoBanHoro B Muntocre Poccun 22.02.2024 r. Ne 77330.

. IIpuka3z MunucrepctBa npocseuienus: Poccuiickoit ®enepanuu ot 27.12.2023 Ne 1028 «O BHECeHUH U3MEHEHUH B

HEKOTOpPBIE TpuKa3sl MuHUCTEpPCTBA 00pa3zoBanus U Hayku Poccuiickoit deaepanun, kacatoumecs dpenepaibHbIX
rOCyJIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB OCHOBHOTO OOIEro oOpa3oBaHUS», 3apPETUCTPUPOBAHHOTO B
Muntocte Poccun 22.02.2024 r. Ne 77331.

[Ipukaz MunuctepctBa mnpocemieHuss Poccuiickoit ®enepaunn ot 18.05.2023 Ne 370 «OO6 yTBepxk aeHUU
benepanbHOit 00pa3oBaTEILHON MPOrPaMMbl OCHOBHOT'O OOIIEr0o 00pa3oBaHUSM.

. IIpuka3z Munucrepcta npocsemenusa Poccuiickoir @egepanuu ot 09.10.2024 Ne 704 «O BHECEHUU U3MEHEHUN B



HEKOTOpbIe TpuKa3bl MuHuCTEpcTBa mpocsenieHuss PO, kacarommuecs denepalibHbBIX 00pa30BaTEIbHBIX MPOTPAMM
HOO, OO0 u COO» (3apeructpuponan ot 11.02.2025 rozna).

10. OcHOBHO#1 00pa30BaTEIHLHOM MPOTPAMMBI OCHOBHOTO 00111eT0 00pasoBanuss MAOY Kackapunckoit COILI,
YTBEpPXKAEHHOM Ha neacosete, mpoTokos NelS ot 11.07.2025 r., mpukazom Ne 491 ot 13.08.2025r., cornacoBaHHOM
VYupasinstouuMm COBETOM HIKOJIBI 25.07.2025 r. (mpotokoi Nell).

11.Yuebuoro miana MAOY Kackapunckoii COILl, yTBepskieHHOT0 Ha neacoBeTe, mpoTokoia Nel3 ot 27.06.2025 1.,
npuka3zoM Ne 458 ot 27.06.2025 r. u cornacoBanHoro YnpasisitomuMm CoBetom 1mkossl 27.06.2025 1. (mpotokoi Ne
10).

12.ITporpammoii Bociutanuss MAO Kackapunckoi COIL (mpukazor16.02.20211Ne94).

13.Ycrabom MAOY Kackapunckoit COIll, yTBepXI€HHBIM MPUKA30M HayajJbHUKA YMpPaBJICHUS OOpa3oBaHUs
AnmuHucTtpanuu TIOMEHCKOTO MyHUIIMNIATBLHOTO paitoHa oT 25.05.2016r. Nel138-O.

14.ITonoxxeHueM o mpoMexxyTouHoi arrectanuu (mpukas Ne395 or 12.10.2015r1.)

15.1Tonoxenuss 0 pabouux mporpaMmax y4uTelel Mo oOpa3oBaTeNbHBIM MPOrpaMmaM, YTBEPKICHHOTO MPUKA30M
MAOY Kackapunckoit COLI ot 20.05.2022 r. Ne 368.

[Iporpamma no ¢u3uKe Ha YpOBHE OCHOBHOTO 00I1I€T0 00pa30BaHUs COCTaBJICHA Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K
pe3ylbTaTaM OCBOEHHS Ha 6a30BOM YPOBHE OCHOBHOW 00pazoBaTebHOM MporpaMMmel, npeactaBieHHbx B PI'OC 000, a
Takke ¢ yuéroMm (enepanbHoi pabouelt mporpammbl BocnuTaHus ¥ KoHuenmuum npenojgaBaHusi yd4eOHOTO mpeameTa
«Dusukay.

ConmepxaHue mporpaMMmbl 1O (u3MKe HampaBieHO Ha (OpPMHpPOBAHHE €CTECTBEHHOHAYYHOM TI'PaMOTHOCTH
oOyyaroluXxcs U OpraHu3aluio U3ydyeHus (U3NKU Ha JesTEIIbHOCTHON OCHOBE. B porpamme no (pu3uke yuyuThIBAIOTCS
BO3MOXKHOCTH ydeOHoro mnpenMera B peanuzauuu TpeOoBanuiik PI'OC OOO Kk mMmiIaHUPYEMbIM JIMYHOCTHBIM U
MeTaIpeAMETHBIM pe3yibTaTaM OOyUEHHs], a TAKIKE MEKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHbBIX YUYEOHBIX PEIMETOB Ha
YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHms.

[IporpaMMa no ¢u3uKe ycTaHaBIMBaeT paclpeleieHre y4eOHOro marepuana Mo rojgaMm oOydeHus (Io Kiaccam),
npeajaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh U3YUEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MIPEAMETHOTO COJAEPKAHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3zpaboTaHa ¢ LENbIO OKa3aHUS METOJUYECKONW MOMOIIM YYHUTENI0 B CO3JaHUM pabouyeil
IPOrpaMMBbI 110 Y4EOHOMY IIPEIMETY.



®dusuka SBISETCS CUCTEMOOOPA3YIOUIMM JJIsi €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJBKY (HU3HUECKHe
3aKOHBI JIEXAT B OCHOBE MPOLIECCOB U SIBJICHUM, U3y4YaeMbIX XUMHUEH, OMOJIOTHEN, acCTpOHOMHEN U Pu3nyeckoi reorpaduei,
BHOCHT BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MUpPa, IPeAOCTaBseT Hanuboee scHble 00pa3ibl MPUMEHEHHUS HAYYHOTO
METO/1a MO3HAHMUS, TO €CTh CIIOCO0A MOJMYUYEHHSI IOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 T1aBHBIX 33124 (U3UYECKOT0 00pa30BaHUs B CTPYKType 001ero oopa3oBaHus COCTOUT B POPMUPOBAHUU
€CTECTBEHHOHAYYHO! I'PaMOTHOCTH M HHTEPECa K HayKe Yy 00y4Jaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE IMpeAnojiaraeT OBJAJACHUE CIEAYIOIIUMH  KOMIETEHTHOCTSIMH,
XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

¢ HAY4YHO OOBSICHATH SIBJICHHUA,
* OOCHHUBATH U ITIOHUMATH 0COOEHHOCTH HAay4YHOI'O UCCJIICAOBAHUSI,
* HHTCPIPCTUPOBATH JAHHBLIC U UCII0JIB30BATh HAYUYHBIC JOKA3aTCIILCTBA IJIA ITOJYUYCHUS BHIBOJOB.

[enn wm3ydyeHus GU3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpasoBaHus ompesneiaeHsl B KoHIenuuu mpenogaBaHus
yueOHoro mnpeamera «Duszuka» B oOpazoBaTenbHBIX opraHuzanusx Poccuiickoit denepaiuu, pean3yrONIMX OCHOBHBIC
oO1reoOpa3zoBaTeabHble TTPOrpaMMbl, yTBepKIAEHHOU pemieHueMm Kosernu MunuctepcTBa mnpocsemienus Poccuiickoi
®enepanuu (mpotokon ot 3 nexadps 2019 r. Ne [IK4BH).

Heaun uzyyenus pusuku:

NpuOOpEeTeHUE HWHTEpeca U CTpeMJIeHHd OOydYarolmuxcsi K HaydYHOMY HW3YYEHUIO NPUPOAbI, Ppa3BUTHE HX
MHTEJIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN;

pa3BUTHE NPEJCTAaBICHUA O HAYYHOM METOJE IMO3HAaHHUA U (POPMHUPOBAHUE HCCIIEOBATEIHCKOTO OTHOIIEHUS K
OKPY KaIOILUM SIBJICHUSM;

dbopMupoBaHHE HAYYHOTO MHPOBO33pEHHMS] KaK pe3ylbTaTa M3y4YeHUS OCHOB CTPOCHHUS MaTepuu M|
(byHAaMEHTaIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE MPEACTABICHUMN O POJIU GU3HKH IS PA3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TPEACTABICHUNA O BO3MOXKHBIX cdepax Oynymeid npodeccuoHadbHOU NEsTETbHOCTH, CBSI3aHHOM C
(bU3HUKOH, MOArOTOBKA K AalibHEWIIEMY OOYUYE€HHIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHue 3TUX LieJied MporpaMmbl MO (U3UKE Ha ypPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs 00ECIeUHBACTCS
pelleHreM CIISAYIOIMNX 3a1a4:



e TPHUOOPETCHHWE 3HAHWK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHUYECKUX, TEIUIOBBIX, JJICKTPUUYCCKHUX,
MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;
e MpUOOpETeHNE YMEHHIA OMIMCHIBATH U OOBSICHITH (PH3UUECKUE SIBICHUS C HCIIOIH30BAHUEM MOTYICHHBIX 3HAHUH;
e OCBOCHHE METOJIOB PEIICHUS MPOCTEHIIINX PAaCUETHBIX 3a7]a4 C UCTIOIb30BaHUEM (DU3UUECKUX MOJIENIeH, TBOPUECKUX
Y IPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;
e pa3BUTHEC YyMEHHMH HAOMIOIATh TPUPOIHBIC SBJICHWS W BBINONHATH OMBITH, Ja0OpPaTOpHBIE pabOTHl U
AKCIIEPUMEHTAIbHBIC UCCIICIOBAHMS C UCTIOIB30BaHNEM U3MEPHUTEIHHBIX MPHUOOPOB;
e OCBOEHHE MPUEMOB pabOThI ¢ HHPOpMaluelt (GU3NIECKOT0 COAePKaHUs, BKIIOUAs HHPOPMAIIHIO O COBPEMEHHBIX
JTOCTIKEHUAX (PU3UKHU, aHATU3 U KPUTHUIECKOE OlIEHUBaHUE HHPOPMAIIUH;
e 3HAKOMCTBO cO c(depamu mnpodhecCHOHATHHOW NEATeIbHOCTH, CBS3aHHBIMH C (U3UKOH, W COBPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha JTOCTHKEHUSIX (PU3HMUCCKON HAYKHU.
Ha u3yuenne ¢pusuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO 0011ero 06pa3zoBaHusi oTBOAUTCS 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJelno), B 8 kinacce — 68 yacoB (2 daca B Hejaeno), B 9 kiacce — 102 gaca (3 yaca B HeACINIO).

[Ipennaraemeiii B mporpamme mo (u3MKe NepeueHb Ta0OpPaTOPHBIX PabOT M OMBITOB HOCHT PEKOMEHIATEIbHBIN
XapakTep, yUUTelb JeiaeT BEIOOp MpoBeaeHUs 1a00paTOPHBIX pabOT U OMBITOB C YUETOM MHAUBUAYAJIBHBIX 0COOCHHOCTEN
o0yuaroluxcs, CIUCKa KCIEPUMEHTANIBHBIX 3a/laHui, IPEIaraéMbIX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOT'O SK3aMEHa 110
busuke.

COLEPKXAHUE OBYUYEHUASA

7 KJIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUYN OKPYKAKOIIEr0 MUPA.

dusznka — Hayka o npupoje. ABieHus npupoasl. PU3NUECKHUE ABICHHSA: MEXaHUUYECKUE, TETIJIOBBIE, JJIEKTPUUYECKUE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnueckre BeMUUYUHBI. M3Mepenne ¢uznmyeckux BeauunH. Duszndeckue npubopsl. [lorpemrHOCTs U3MEpEHUi.
MexnayHapoaHasi CUCTEMA €IMHUIL.



Kak ¢usuka u npyrue ecTeCTBEHHbIC HAyKH M3y4aroT pupoay. EcTrecTBeHHOHAay4YHBIN METO]T MO3HAHM: HAOJI0ICHUE,
MOCTaHOBKA HAYYHOTO BOMIPOCA, BBIIBMIKEHHUE TUIIOTE3, YKCIIEPUMEHT IO MPOBEPKE TUMOTE3, OOBSICHEHNE HAOII0aeMOTO
spieHus. Onucanue GU3NYECKUX sIBJICHUN ¢ MTOMOIIBI0 MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeII0BbIE, AIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHMUS.

2. @usuyeckure NpudOPkI U MPoIeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U TU(PPOBBIM TPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OmnpeneneHue EHbI ASICHUS KAl U3MEPUTEILHOTO MPUOOpa.

N3mepenne paccTosHAMN.

N3mepenne o0bEMa )KUAKOCTU U TBEPAOTO TENA.

Ornpenenenue pa3MepoB MaJbIX TE.

N3mepenue TemmnepaTypbl PY MOMOITY KUJKOCTHOTO TEPMOMETpPA U JaTYMKA TeMIIEpaTyphl.

[IpoBeneHue uccieqoBaHus MO MPOBEPKE TUMOTE3BI: JaTbHOCTh MOJIETA IAPUKA, MYIIIEHHOTO TOPU30HTAIBHO, TEM
0obIIIe, YeM OOJIBIIIE BBICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUH BelleCTBA.

CtpoeHue BelIecTBa: aTOMbl U MOJIEKYJIbI, KX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIIECTRA.

JIBm>keHue uvactul] BemiecTBa. CBsI3b CKOPOCTH JABWKEHHMS YacCTHUI] C TeMIIEpaTypod. bpOoyHOBCKOE JBUKEHUE,
b dysus. BzaumoaencTBre yacTUIl BEUIECTBA: MPUTSKEHUE U OTTATKUBAHKE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX (KpUCTANIMYECKUX) Tes. B3auMocBs3b
MEXK1y CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

JHemoncmpayuu.

1. HaGmronenue GpOyHOBCKOIO JABUKEHUS.

2. HaGmonenue nuddyzuu.

3. HaGmonenue siBjaeHUM, OOBSACHSAIOMMXCS MPUTSKEHUEM WU OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

o vk Dd e



1. OneHka quaMeTpa aTomMa METOAOM PsIIOB (C UCIOIb30BaHUEM (oTorpaduii).
2. OmnbITHI 110 HAOJIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI 110 OOHAPYKEHUIO JIEUCTBHUS CHJI MOJICKYJISIPHOTO TIPUTSKEHHUSI.
Pasnen 3. /IBm:keHne 1 B3aMMOJEMCTBHE TeJl.

Mexanuueckoe JBH>KeHUE. PaBHOMepHOe u HepaBHOMepHoe nBuxkeHue. Ckopoctb. CpenHsisi CKOpPOCTh MpHU
HEPAaBHOMEPHOM JIBMKEHUU. Pacu€T myTu u BpeMeHU ABUKEHHUSL.

SBnenne nHepunu. 3aKOH MHEPIMU. B3anmoaelicTBHE TEN KaKk NPUYMHA U3MEHEHUSI CKOPOCTHU JBWKEHUS Tell. Macca
Kak Mepa uHepTHocTHU Tena. [lnoTHocTh BeniecTBa. CBs3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHULE 00bEMA BELIECTBA.

Cuna xak Xxapakrepuctuka B3aumojeicTBus Ten. Cuna ynpyroctd M 3akoH I'yka. M3mepeHuwe CHilbl C IOMOUIBIO
AUHAMOMeETpa. SIBlleHHe TAroTeHHWs W cwia TsokecT. Cwila TSOKECTM Ha Apyrux IutaHerax. Bec rtema. HeBecomocTs.
Ciio)keHue Cuil, HallpaBJIEHHBIX 110 OJHOU npsiMor. PaBHoaelcTByromas cuit. Cuiia TpeHus. TpeHne CKOJbKEHNS U TPEHUE
oKosA. TpeHne B IpUpoJe U TEXHUKE.

Hemoncmpayuu.

1
2
3
4.
5
6

Hab6nrogenne MexaHM4eCKOro JBUKEHUS Tea.

N3mepeHne CKOpOCTH MPSMOJIUHEUHOTO JBUKECHHUS.
Habmtoienue siBneHUs] HHEPLUH.

HabGmronenne n3sMeHeHus: CKOPOCTH MPY B3aUMOACHCTBUU TE.
CpaBHeHUE Macc O B3aUMOAECHCTBUIO TEIL.

CiioxeHne cwii, HapaBJIEHHBIX MO OJXHOU MPSAMOM.

Jlabopamopnsie pabomul u onvimol.

1.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JABMIKCHUS (IIapuKa B KHJIKOCTH, MOJICIH SJICKTPUYCCKOT0 aBTOMOOWIIS U
TaK jgayee).

OmnpeneneHue cpeHe CKOPOCTH CKOIbXEHHS OpycKa WM ITapHKa 110 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHre IIOTHOCTHA TBEPAOTO Tea.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD PACTSDKEHUS (ehOopMaIiim) MPy>KUHBI OT TIPHIIOKCHHOW CHITBI.



5. OmbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT Beca TeJla U XapaKTepa COMPUKACAIOITUXCS
IIOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKMUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUS U YBEJIMYEHUS aBlieHus. [aBieHue raza. 3aBUCUMOCTb JaBJICHUS ra3a OT 00bEMa,
temnepatypsl. [lepenaya napneHust TBEPAbIMU TE€IAMHU, )KUAKOCTAMU U razaMu. 3akoH [lackand. [THeBMaTHUeCKuEe MalINHBI.
3aBUCUMOCTH JAaBJICHUS KUJIKOCTH OT riyounsl. ['uapocrarnueckuii napagokc. Coobmaromiuecs cocyasl. ['uapaBindyeckue
MEXaHU3MBI.

Atmochepa 3emum u armocepHoe pamieHue. [IpUuyuHBI CyIECTBOBAHUS BO3AYIIHON 000m04ku 3emiu. OmbIT
Toppuuemnu. N3mepenue atMmochepHOro gaBiieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPSL.
[Tpubops! 17151 M13MepeHns aTMOC(hHEepPHOTO 1aBIICHHUS.

JleficTBHE )XUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BriTankuparomas (apxuMenoBa) cuia. 3aKkoH Apxumena.
[LtaBanue Ten. BoznyxomnaBaHue.

Hemoncmpayuu.
3aBUCUMOCTb JIABJICHUS Ta3a OT TeMIIEpaTyphl.

[lepenaua naBiieHUs )KUJKOCTHIO U Ta30M.

Coobmraroniuecst COCy/bl.

['mapaBinnyeckuii npecc.

[IposiBenne aeicTBHUS aTMOC(PEPHOTO JaBIICHHMS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUITBI OT 00bEMA MOTPYKEHHOM YaCTH TeJa U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CHIIBI BECY BBITECHEHHOMW JKUJIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WU MOTPYKEHUE TE€J B 3aBUCUMOCTH OT COOTHOIIECHHUS MIOTHOCTEH Teaa u
AKUJKOCTH.

© N oA D

Jlabopamopnsie pabomul u onvimol.

1. MccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJie OT 00bEéMa MOrpyKEHHOM B KUJIKOCTh YacCTH TeJa.

2. OnpezeneHne BhITAIKMBAIOINICH CUJIbI, IEUCTBYIOIIEH HA TEJI0, MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CUJIBI, ICUCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT MacChl TeJa.



4. OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBHITAJIKMBAIOIICH CHIIBI, JICHCTBYIONIEH HA TEJO B KUJIKOCTH, OT 00bEMa
NOTPYKEHHOM B )KUJIKOCTh YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHCcTpynpoBaHHe apeoMeTpa WM KOHCTPYUPOBAHUE JOJIKU U ONPEAEIICHUE €€ rPy30N0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. JHEprus.

Mexanuueckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 0JI0K, HAKJIOHHAs TIII0CKOCTh. [IpaBuino paBHOBecus prruara. [I[puMenenue npaBuia
paBHOBecHUs pbluara K 0110Ky. «3onotoe npaBuiio» mexanuku. KIT/[ mpocteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass sHeprusi. KuHeTnueckas W moOTeHUMalIbHas dHeprus. lIpeBpaleHue OJHOTO BHJAA MEXaHUYECKOU
SHEPI'uM B APYroi. 3aKOH COXPAHEHUS] SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Onpegenenue padOThI CUIIBI TPEHUS PU PABHOMEPHOM JIBUKEHUHU TeJIa M0 TOPU30HTAIBLHON MOBEPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECHS pblyara.

3. Usmepenne KII/] HaKIOHHOM IJTIOCKOCTH.

4. VI3ydyeHue 3aKOHa COXpaHEHUS] MEXaHUYECKOU YHEPTUH.

IHoBTOpPUTEIBLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIONINKA MOTYJIb NPEAHA3HAYEH IJIsi CUCTEMATU3AIMKA U 0000IIEHUS TTPEAMETHOTO COICPKAHUS
U OMBITA JESATEIBHOCTH, MPUOOPETEHHOTO P U3YUYCHUHU BCETO Kypca (PU3MKH, a TaKKe JJI MOJATOTOBKU K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 1o (hU3UKe ISl 00yUdaromuxcsi, BEIOPABIINX 3TOT yU€OHBIN MPEAMET.

[Ipn u3ydyeHUU NAHHOTO MOMIYJIS PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI JEATEIBHOCTH, HA OCHOBE KOTOPBIX
oOecrieynBaeTCs JIOCTHKEHUE MPEIMETHBIX M METAlpeJIMETHBIX IUIAaHUPYEMBIX pe3yJabTaToB 0O0ydeHus, (hopMupyercs
€CTeCTBCHHOHAy4YHasl TPaMOTHOCTh: OCBOCHUE HAYUHBIX METOJ0B UCCIIEIOBAHUS SABJICHUI IPUPObI U TEXHUKU, OBJIAJCHUE
YMEHUSMHU OOBSICHATH (PU3MUECKUE SBIICHUS, IPUMEHSSI TIOJIyYCHHBIC 3HAHUS, PEIaTh 3a/1a4i, B TOM YUCJIe KaueCTBEHHbIC U
AKCTIEPUMEHTAJIbHBIEC.



[IpyHUMTIHATBHO JESITEIbHOCTHBIM XapakTep JaHHOrO pasjelia peaju3yercs 3a CYé€T TOro, 4To OO0ydarouuecs
BBINIOJIHAIOT 33/IaHUS, B KOTOPBIX UM ITPEIaracTCs:
Ha OCHOBE TOJIYYEHHBIX 3HAHUM PACIlO3HABAaTh U HAYYHO OOBSACHATH (PU3MYECKUE SBJICHUS B OKPY’Karolleld MPUpoIe U
MOBCEIHEBHOM KU3HMU;
WCIIOJIb30BaTh HAyYHBIE METOJABl HWCCICAOBAHUS (U3MYECKUX SBICHUH, B TOM YHCIE JJII TMPOBEPKH THUIIOTE3 H
MOJIyYCHUS TEOPETUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HBIE OCHOBBI HanboOJee BaKHBIX JOCTH)KCHUN COBPEMEHHBIX TEXHOJIOTHU, HAmpUMeEp, MPaKTHYECKOTro
WCITOJIb30BaHUS pa3IMYHbIX UICTOYHUKOB YHEPTUU HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
SHEPIUH.
INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHMUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOTI O
OBHIEI'O OBPA30OBAHMUAA

N3ydyenne ¢u3MKM Ha YypOBHE OCHOBHOrO 00Iiero oOpa3oBaHHMs HANpaBiI€HO HA JIOCTH)KEHUE JINYHOCTHBIX,
METaInpeIMETHBIX U MPEJAMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTAaTOB.
B pe3ynbTare u3yuenus QU3MKU Ha ypOBHE OCHOBHOTO 001Iero o0pa3oBaHus y o0yyaromierocst 0yayT copMupOBaHbI
CJIEYIOIIME JIUYHOCTHBIE PE3YJIbTAThl B YACTH:
e 1) NaTpHOTHYECKOT0 BOCIIUTAHUS:
e - IIPOSIBJIEHUE MHTEpECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hpU3NUECKON HAYKH;
* - [IEHHOCTHOE OTHOLICHHE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(U3HUKOB;
e 2) rpa’kAaHCKOr0 M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
e -TOTOBHOCTH K aKTUBHOMY Y4YacCTHIO B OOCYXKJI€HUU OOIIECTBEHHO 3HAYMMBIX M ITUYECKUX MPOOJIEM, CBSI3aHHBIX C
IPaKTHYECKUM MPUMEHEHUEM JOCTHKCHUN (PU3HKH;
e - OCO3HAHHE Ba)XKHOCTHU MOPAIbHO-3THYECKUX MPUHIUIIOB B AEATEIbHOCTH YUEHOTO;
e 3)3CTETHYECKOT0 BOCIIMTAHMS:
e - BOCIpPHATHE 3CTETUYECKMX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOIO IOCTPOEHMs, CTPOTOCTH, TOYHOCTH,
JTaKOHUYHOCTH;



4) HIEHHOCTH HAYYHOT'0 NO3HAHUS:

- OCO3HAHMUE LIEHHOCTU (PU3MYECKOW HAYyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUH,
BAKHEHMIICH COCTABIIAIONICH KYJIbTYPHI;

- pa3BUTHE HAYYHO JII0O03HATENLHOCTH, HHTEPECa K UCCIIE0BATENbCKOM NeATEIbHOCTH;

5) popMupoBaHUA KYJbTYPbI 310POBbSI 1 SMOLUOHAJIBLHOTO 0J1ArONOJTYYHsA:

- OCO3HaHHWE LEHHOCTH Oe30macHOro oOpa3a KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, Ba)KHOCTH MPaBUI
0€e30MacHOTO MOBEJACHUS Ha TPAaHCIOPTE, HA JOPOTax, C JIEKTPUUECKUM U TETIIOBBIM 000PYyJOBAaHUEM B TOMAIIHUX
YCIIOBUSX;

- ¢(hopMHPOBAHHOCTH HaBbIKa peIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa y Apyroro 4eioBeKa;
6) TPy10BOI0 BOCIUTAHMS:

- aKTUBHOE Y4YacTHE B PEUICHUH MPAKTUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTelIbHON OpraHu3aluu, ropojia, Kpas)
TEXHOJIOTUYECKON U COIMAIbHON HANIPaBICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NYECKUX 3HAHUN;

- UHTEpEC K MPaKTUYECKOMY U3YyUYEeHHIO TpodeccHil, CBSI3aHHbIX C (PU3UKOM;

7) 3K0JI0THYECKOr0 BOCIIUTAHMS:

- OpUEHTallMs Ha MpUMEHEHNEe PU3NYECKUX 3HAHUM IS PEIIeHUS 3a/1a4 B 00JIACTH OKpY>Karolleil cpeibl, MIaHUuPOBAHUS
MOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCIEACTBUN JIJIS1 OKPYKAIOLIEH CPEBI;

- 0CO3HAHUE TJIOOAIBHOTO XapaKTepa KOJIOTUUECKHUX MPOOJIEM U MyTel UX PEIICHHUS;

8) ajanTauuu K U3MEHAIIMMCH YCJI0OBUAM COLUAJIBHOM U PUPOJIHOM Cpebl:

- MOTPEeOHOCTh BO B3aWMOJICHCTBUU TPU BHINOJHEHUHM HCCICIOBAHUN M TMPOEKTOB (PU3MUECKONW HANpPaBIEHHOCTH,
OTKPBITOCTbH OIBITY ¥ 3HAHUSAM JPYTHUX;

- TIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTD;

- TOTPEOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCIIe (OPMYIHPOBATH UJI€U, IOHATHS, TUIIOTE3bI O (PU3NYECKUX
00BEKTaxX M SBIICHUSX;

- oco3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKHU;

- IUIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUU HOBBIX (PM3UUECKUX 3HAHUIA;



¢ - CTPCMJIICHHUC AHAJIU3HUPOBATH M BbLIABJIATH B3aHMMOCBA3U IIPHUPOIHLI, O6H.[€CTB3 N 3KOHOMHKH, B TOM YHCIIC C

UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;
* - OLIEHKA CBOMX JCHCTBUI C YUETOM BIMSHUS HA OKPYKAIOILYIO CPEAY, BOZMOMKHBIX TJIOOABHBIX MTOCIEICTBHM.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbTaTe 0cBOCHMS MpOrpaMmbl 1o (PU3UKE HA YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus y 00yuaromerocs OyayT
c(OpMUPOBaHbl MeTAaNpeAMeTHbIC Pe3y/bTAThl, BKJIIOYAIOIIME I103HABATENIbHBIE YHUBEpCAJIbHbIE y4eOHBbIE IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUEOHbIE IEUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIC TEHCTBUSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

Bba3oBble Jjornyeckue qelcTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBECHHBIC TPU3HAKN OOBEKTOB (SIBJICHUH ),

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIINN, OCHOBAHHUS NIl 000OIICHNS ¥ CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH | IPOTUBOPEUHS B pacCMaTpPUBAeMbIX (paKTaX, JAHHBIX U HAOIIOEHUSIX, OTHOCSIIINXCS K
(U3UYECKUM SIBIICHUSIM;

BBISIBJIATh IPUUMHHO-CIICICTBCHHBIE CBS3U MPHU U3yUYCHUH (U3MICCKUX SBJICHUHA U MPOIIECCOB, JICIaTh BBIBOBI C
WCITOJIb30BAaHUEM JICTYKTUBHBIX W WHAYKTUBHBIX YMO3aKIIOUEHWW, BBIJIBUTATh THUIIOTE3Bl O B3aMMOCBSI3IX
(bU3MYECKUX BEJIMYNH;

CaMOCTOSITEJILHO BRIOMPATH CIIOCO0 pemeHus yueOHOoM hu3ndeckoit 3a1aun (CpaBHEHUE HECKOJIBbKUX BApHAHTOB
peleHus1, BEIOOp Hanbosee MoAXO0IAIIETO ¢ YIETOM CaMOCTOSTEIBHO BBIICIICHHBIX KPUTEPHECB).

Ba3oBnle nucciienoBarejbcKue AeMCTBUSA:

HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJ'IC,Z[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA,
IMPOBOJAUTH IO CaAMOCTOATCIIbHO COCTABJICHHOMY IIJIAHY OIIBIT, HECJIO0XHBIN (bH3H‘-ICCKPIﬁ 9KCIICPUMCHT, HEOOJIBIIIOE
HCCICAOBAHUC CI)I/ISI/I‘-ICCKOFO SABJICHHUA,



OIICHWBATh HAa TPUMEHHMOCTb W JOCTOBEPHOCTh HWH(POPMAIMIO, TOJYYCHHYIO B XOJAE WCCICIOBAHUS WM
HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIUpPOBaThH 00OOIIEHUSI M BBIBOALI MO pe3yJibTaTaM MPOBEAEHHOIO HAOJIOACHUS, OIBITA,
WCCIICJIOBAHMS,

IIPOTHO3UPOBATH BO3MOXKHOE JaibHEHIIIee pa3BUTHE (PU3UICCKUX TIPOIECCOB, a TAK)KE BBIABUTATH MPEITOIOKEHUS
00 WX pa3BUTUHU B HOBBIX YCJIOBHSIX U KOHTEKCTAX.

Pabora ¢ unpopmanmeii:

NPUMEHSTh Pa3IMYHbIE METObI, MHCTPYMEHTHI U 3aMPOCHI IPU MOUCKE U 0TOOpEe HHPOPMAIIUH UIIH JAHHBIX C
y4€TOM MPEAJIOKEHHOM yueOHOoM pu3nueckoi 3a1auu;

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATh MHPOPMALIUIO PA3IMYHBIX BUJIOB U (POPM IIPEICTABIICHNUS;
CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY MpencTaBieHHUs MH(OpMALUU U WUIIOCTPUPOBATH pPELIAEMbIe
3aJja4M HECIOXKHBIMU CXEMaMH, IUarpaMMaMy, HHOW TrpadUKol U MX KOMOWHAIIUSMU.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeHCTBHA:

B X0JI¢ 00CYXJeHHs y4eOHOr0 MaTepuaja, pe3yIbTaTOB JIAOOPATOPHBIX pabOT ¥ MPOEKTOB 3a7aBaTh BOTIPOCHI IO
CyIIeCTBY OOCYXJTaeMOW TEeMBl W BBICKA3bIBATh HJCH, HAIICJICHHBIC HA PCEIICHHWE 3aJavyd W TOJJCpKaHUC
0J1arokeaaTeabHOCTH OOIIEHMS,

COTIOCTABIIATH CBOU CYXKJICHHS C CYXKICHHUSAMH JIPYTHX YYAaCTHUKOB JHAIOTa, 00HAPYKUBATH PA3IMYKE U CXOJICTBO
MMO3UIINH;

BBIPQ)KATh CBOIO TOYKY 3PCHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJUYHO TIPEJICTABIATh PE3yJbTAaThl BBITOJHCHHOTO (DU3UYECKOTO OIbITa (dKCIIEPUMEHTa, HCCISIOBaHUS,
IIPOCKTA);

MMOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIAUBHAYaJIbHOW PabOTHI MPU PEIICHUH KOHKPETHOM
(bu3ndeckoi mpoOIeMbl;

MPUHUMATH II€]TU COBMECTHOM NIESITEIbHOCTH, OPTaHU30BBIBATH ACHCTBHS 10 €€ JOCTIKCHHUIO: PaCcTIPEAeISITh POJIH,
00CyX1aTh MPOIIECCHI U PE3YJIHTATHl COBMECTHOUW pabOThI, 000011aTh MHEHUS HECKOJBKUX JTIOJICH;



BBITIOJTHATH CBOIO YaCTh pabOThI, 1OCTUTAsl KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HAIMPABICHUIO U KOOPJIUHHUPYS
CBOU JICUCTBUSA C APYTMMHU YJI€HAMHU KOMaH/IbI;

OLICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOUIMH MPOIYKT MO KPUTEPHUSM, CAMOCTOSTENBHO CPOPMYIHPOBAHHBIM
Y4aCTHUKaMU B3aNMOJICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiiCTBUSA

Camoopranusanus:

BBISIBJISITH MMPOOJIEMBI B )KHU3HEHHBIX M YU€OHBIX CHUTYAIUSIX, TPEOYIOMNX AT petieHus] PU3nIeCKIX 3HAHU;
OpUEHTHPOBATHCS B PA3TUYHBIX MMOIX0/1aX MPUHITHUS PEIIeHUN (MHAWBUAYaIbHOE, IPUHATHE PEIICHUS B TPYIIIE,
MIPUHATUE PELIEHUI TPYIIION);

CaMOCTOSITENIbHO COCTaBJISITH ANTOPUTM pelieHus (U3NYECKON 3aJaudM WM IUIaHa HCCIEJOBAaHHUS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH IIpeijlaraéMble BApUAHTHI PEIICHUI;
JieNaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTpOJII), 3MOIIHOH3JII)HLII7[ HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIPEJIaraTh IUIaH €€ N3MECHECHUS,

OOBSICHSATH MPUYNHBI TOCTHXKEHUS (HETOCTIKCHUS) PE3YyJIbTATOB JIEATSIHHOCTH, JaBATh OI[EHKY MPUOOPETEHHOMY
OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM UYHCIIE B XOJI BHIMOJHEHUS (DU3NUYECKOTO UCCIIEAOBAaHUS WU MPOEKTA)
HA OCHOBE HOBBIX 00CTOATENHCTB, U3MEHUBIIUXCS CUTYallU, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJHU U YCIOBUSIM;

CTaBUTH c€0sl Ha MECTO IPYroro 4ejJoBeKa B X0JI€ CIIOpa WM JUCKYCCUU Ha HAYUYHYIO T€MY, IOHUMATh MOTHUBHI,
HaMEpPEHUs U JIOTUKY IPYroro;

MpU3HABATh CBOE MPABO HA OMMOKY MPH PEIIeHNU GU3NIECKUX 3a7]a4 WA B YTBEPKICHUSIX HA HAYIHBIEC TEMBI U
TAKOE K€ IMPABO APYrOro.

NPEAMETHBIE PE3YJIBTATBI



K xoHI1ly oOyuenust B 7 Kjacce npeMEeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JJOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y

00y4Yaromuxcs YMEHUM:

e HCIOJIb30BaTh MOHATHUSA: (U3MUECKHME W XMMUYECKHE SIBJICHUs, HAOJIOJIEHHEe, SKCIEPUMEHT, MOJeNb, TUIOTE3a,
€IMHULBl (U3UYECKUX BEJIWYMH, aTOM, MOJIEKyJla, arperaTHble COCTOSHUA BemiecTBa (TBEPIOE, JKUIKOE,
ra3oo0pa3Hoe), MEXaHWYeCKOoe JBHXKEHUE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, TMPSMOJIMHEHHOE), TpPACKTOpHs,
paBHOAeHCTBYOIIas cuia, qedopmarus (yrnpyras, IiacTuieckas), HeBECOMOCTb, COOOIIAIOUIUECS COCYbI;

e paznuyath sBiIeHUS (AU Py3us, TEII0BOE IBMKEHUE YACTHUIL BEIIECTBA, PABHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE
JIBUKECHUE, UHEPLIHS, B3aNMOJICHCTBHUE TEJ, pABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHON OCBHIO BpaIlEHUs, llepeaaya
JaBJeHUS] TBEPABIMU TEJNAMH, XKUIKOCTAMU W Ta3aMu, aTMocepHOe AaBieHHE, IJIaBaHUE TeJ, MPEBpalICHUsS
MEXaHUYECKOI PHEPrUu) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOLIUX JAHHOE
(u3nUecKoe SABICHHUE;

e pacrno3HaBaTh MPOSBICHUE U3YUEHHBIX GU3NUECKUX SIBICHUN B OKPYKAIOIIEM MUPE, B TOM YHCJIE (PU3UUYECKUE
SBJICHUSI B TIPUPOJIC: IPUMEPHI IBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B KUBOM M HEXKUBOU MPUPO/IE, IEUCTBUE CUITBI
TPEHUS B IPUPOJE U TEXHUKE, BIUSIHUE aTMOC(EPHOTO TaBJICHUS HA )KUBOM OpPraHU3M, IUIaBaHUE PbIO, phIYaru B
TeJe 4eJOBEeKa, MPU ATOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIJICISATH CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3NYECKUX SABIICHHI;

e ONUCHIBATh U3yUYEHHbIE CBOMCTBA TEJl U (PU3NUYECKUE SBICHUS, UCIOJIb3Ysl (PU3UUECKHE BEIMUYUHBI (Macca, 00bEM,
MJIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSIKECTH, BEC TeJa, CHila
TpeHUs, J1aBjaeHue (TBEPIOrO Teja, )KUAKOCTH, ra3a), BhITAJIKUBAIOIIas cuila, MEXaHHu4eckas paboTa, MOIHOCTb,
MJI€Y0 CHUJIbI, MOMEHT CHJIbI, KO3 (PULHEHT MOJIE3HOTO AEHCTBUS MEXaHU3MOB, KHHETUYECKasl U MOTEHIHATbHAS
SHEPrus), IPU ONMHCAHUHU MPABUIHHO TPAKTOBATH (PU3UUECKUN CMBICT UCIIOJIb3yEMBIX BETUYUH, UX 0003HAYCHUS U
€IUHULIBI PU3NYECKUX BEIUYUH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUMHY C JPYTUMU
BEJIMUYMHAMU, CTPOUTD IpaUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUHH;

e XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKHUE SBJICHUS U MPOLECCHI, UCTIOb3Ysl TPaBUJia CIOXKEHUS CU (BIOJIb
OJTHO¥ TpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMeaa, IpaBUIo0 paBHOBECHS pbhidara (010Ka), «30JI0TOE



MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUECKOU YHEPTHH, IPU ATOM JI1aBaTh CIOBECHYIO0 (D OPMYITUPOBKY
3aKOHA M 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAYKEHUE;

OOBSICHATh (PUBMYECKHUE SIBJIICHMS, TPOIECChl W CBOMCTBA TeJl, B TOM UHCI€ M B KOHTEKCTE CHUTYyallUil
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhIABIATH IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBbsSICHEHUE U3 1-2
JIOTUYECKUX IIIaroB C ONOpod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (M3MUECKUX SBJICHUM, (DU3MUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a7a4u B 1—2 AeHCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIONINE (DPU3UUECKUE BETUYUHBI:
Ha OCHOBE aHaJIM3a YCJIOBHS 3aJlauM 3alMChIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3MUECKUE BETUYUHBI B POPMYIIbI
U TPOBOJUTH pPacy€Thl, HAXOJWUTh CIPABOYHBIC JaHHbIE, HEOOXOJUMBIC JId pEIIeHUs 3ajay, OlCHUBATh
PEANMCTUYHOCTh TOJYyYeHHON (HPU3UUECKON BEIMYUHBI,

pacmo3HaBaTh MPOOIEMBI, KOTOPHIC MOYKHO PEIIUTh TIPH OMOIY (PU3NIECKUX METOOB, B OMMCAHUN HCCIICIOBAHUS
BBIJICISITh MPOBEPSIEMOE TPEANOJIONKEHUE (TUIOTE3Yy), pa3iudaTh W HUHTEPIPETUPOBATH IMOJYUYEHHBIA pe3yJIbTar,
HaxOJUTh OMMUOKHU B XOJI€ OIbITA, JeIaTh BEIBOJIBI IO €T0 pe3yJibTaTaMm;

MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (U3UYECKUX SBICHUM WU (PU3MUECKUX CBOUCTB Tel: (HOPMYJIUPOBATH
IpOBEpseMbIE MPEITOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOT0 000pYI0BaHUs, 3alMChIBATh X0 OIbITa U
(bopMyIHUpPOBATH BHIBOIBI,

BBITIOJIHATG TIPSIMbIE U3MEPEHUS PACCTOSHMS, BPEMEHH, Macchl Tena, Oo0BbEMa, CHIBI U TeMIEepaTyphl C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX U LMU(PPOBBIX MPHUOOPOB, 3aMUCHIBATh IMOKa3aHUS MPUOOPOB C YUETOM 3aJlaHHOMN
a0COJIFOTHOM TTOTPEITHOCTH U3MEPEHUM;

MPOBOJIUTH HUCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKON BEIMYMHBI OT JAPYTOM C MCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHU (3aBUCHUMOCTA TYyTH PABHOMEPHO MBIDKYIIETOCS Tejia OT BPEMEHHU JBWKCHHUS TeJNa, CHUIIBI TPEHUS
CKOJIXKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOIIAgN
COMPUKOCHOBEHMUS TE€J, CUJIbI YIIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAJIKABAIONIECH CHIIBI OT 00bEMA MOrPYKEHHOU
YacTH TeJa U OT IJIOTHOCTHU XKUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTHU Te€Ja, OT ITyOUHBI, HA KOTOPYIO OTPYKEHO
TEJI0, YCIOBUH TJIaBaHUS TEJI, YCIOBUN PaBHOBECHS phldyara U 0JJOKOB), y4aCTBOBATh B IJIAHUPOBAHUHU YIEOHOTO
UCCJIeIOBaHUsI, COOMpaTh YCTAHOBKY M BBINIOJHATH W3MEPEHHUs, CIEays MNPeJIoKEHHOMY IUIaHy, (UKCHUpPOBATH



pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B BUJIE MPEIJIOKEHHBIX TaOIUI U rpaduKoOB, 1e1aTh
BBIBOJIbI 110 PE3YJIbTATAM HCCIIEIOBAHUS;

MPOBOAUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIIMYHH (TUIOTHOCTh BEILIECTBA KUJIKOCTU U TBEPAOTrO Teja, Cuia
TPEHUS CKOJIbKEHUS, JABICHUE BO3/lyXa, BHITAIKMBAIOIAS CUIIA, ICUCTBYIOIIAS HA MOTPYKEHHOE B KUAKOCTH TEJIO,
KO3 (PUITMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYS MPETOKEHHON WHCTPYKITUHU: TIPU BHIMIOJTHEHUN
M3MEPEHUI COOMPATh SKCTIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCISATH 3HAUCHUE UCKOMOW BETTUYHHBL;

coOJII01aTh MTpaBUiIa TEXHUKHU 0€30MaCHOCTH U paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHIMIBLI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETp, JAUHAMOMETP,
COO0IIatOIIMECs COCY I, OapOMETP, pblyar, MOJIBHKHBINA U HEMOJIBH>KHBIN OJIOK, HAKIIOHHAS MIOCKOCTB;
XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMUCTB C OMIOPOM HA UX OMUCAHUS
(B TOM yucie: TOIUIMIHUKH, YCTPOHWCTBO BOIONPOBOJAA, THAPABIMYECKUA TMPECcC, MAHOMETP, BBICOTOMED,
MOPIIIHEBON HACOC, apEOMETP), UCIIOIB3YSI 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBJICHUM U HEOOXOIUMBbIE (PU3NUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPUMEPHI (HAXOIUTh HH(POPMALIUIO O TPUMEpax) MPaKTUUYECKOTO UCIOIb30BaHUS (U3HMUECKUX 3HAHUN B
MOBCEHEBHON JKM3HU I oOOecredeHus O€30MacHOCTH TMpU OOpalleHnH ¢ NpudopaMyd W TEXHHUYECKUMU
YCTPOMCTBaMH, COXPAHEHHS 310POBbS U COOITIOACHUS HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOIIEH CPeIE;
OCYIIECTBJISITH OTOOP UCTOYHUKOB MHPOpMaIuu B MIHTEpHETE B COOTBETCTBUHU C 3a/IaHHBIM TTOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE UMEIOIIMNXCS 3HAHUHN U MyTEM CPaBHEHUS PA3IMYHBIX UCTOUHUKOB BBHIJAEIATH HH(OOPMALIHIO, KOTOpast
SBJISIETCS] IPOTUBOPEUMBON MITM MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh MMPH BHIIIOJHEHUHN YYEOHBIX 3aJJaHU HAYYHO-TIONYJISIPHYIO JTUTEPATYPY (PU3UUECKOTO CONEPKAHUSA,
CIPABOYHBIE MaTEpHAJIbI, pecypchl cetu HTepHeT, BIaaeTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa, IPeoOpa3oBaHus
MH(pOpMAIIU U3 OJJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpPAaTKHE MHUChMEHHBIC U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 HCTOYHHUKOB MH(pOpMAIUU
(GU3NYECKOTO COAEpKaHUs, B TOM YHCIIe MyOJIUYHO JeJIaTh KpaTKUe COOOIIEeHHs O pe3yJibTaTax MPOEKTOB UIH
y4eOHBIX HCCJIEIOBAHUM, TMPU 3TOM TPAMOTHO HUCIOIH30BaTh HM3YyYCHHBIM MOHATUMHBIN ammapaTr Kypca (Qu3ukw,
COMPOBOXK/IATh BHICTYIUICHHE MTPE3CHTALINEH;



¢ IIPH BBIIIOJIHCHHUH y‘-I€6HBIX IIPOCKTOB U I/ICCJICI[OBaHI/Iﬁ pacnpecacisaThb 00s513aHHOCTH B rpyunrc B COOTBETCTBUH C
IIOCTAaBJICHHBIMHU 3aJadyaMiu, CJICANTDH 3a BBIIIOJTHCHHUCM IIJIaHA I[GﬁCTBHﬁ, aZICKBAaTHO OLCHHUBATD COOCTBEHHBIH BKJIazj
B JCATCIIbHOCTD I'PVYIIIIBI, BBICTPAUBATh KOMMYHHUKATUBHOC BBaHMOHeﬁCTBHe, Y4UTBbIBasd MHCHHUC OKPYXKAIOIIHX.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoimnuecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabusie | IlpakTnueckue
n/n NMporpamMmbl Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. ®usuka u €€ poJib B IO3HAHUH OKPY:KAIOLIEro MUpa
bubmunoreka l[JOK
1.1 ®du3uka - HayKa o one 2
H3HKa - Haylka 0 pHpo https://m.edsoo.ru/7f416194
bubmmnorexa lJOK
1.2 ) 2 1
HBHHCCIHIE BETIHIHIH https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO/I TO3HAHUS 2 1 bubmmorexa [IOK
' y a https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Paspeua 2. [lepBoHayaibHbIE CBEACHHS 0 CTPOCHHH BeLIECTBA
bu6anoreka [JOK
2.1 C 1
TpocHHe BeliecTsa https://m.edsoo.ru/7f416194
29 JIB>KeHue U B3aUMO/ICHCTBUE YACTHIL 5 1 bubnuorexa [IOK
' BELIECTBA https://m.edsoo.ru/7f416194
bub6anoreka [JOK
23 A 2
TPETATHRIC COCTOARMA Betectsa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBu:keHune U B3aUMoO/IeiicTBHE TeJl
bu6anoreka [JOK
3.1 M 3
CXAHIHCCKOT ABIDKCHHC https://m.edsoo.ru/7f416194
3.2 Huepnusi, Macca, IIIOTHOCTh 4 1 but6mmoreka [{OK




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

bubnunoreka [JOK

. . 14 2
33 Cua. Bugst cun https://m.edsoo.ru/7f416194
Uroro no pazpeny 21
Pa3znen 4. /laByienne TBEPABIX TeJl, sKUAKOCTE U ra30B
41 [asnenue. Ilepenaya gaBneHust TBEpAbIMU 3 bubnuoreka I[{OK
' TEJIaMHM, )KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2
Jlapiterne xiKocTH > https://m.edsoo.ru/7f416194
bubnunoreka [JOK
4.
3 Amocheproe nassenie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOrPYKEHHOE 7 3 bubnuorexa [{TOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora n MomHoOCTh. JDHeprus
bubnunoreka I[JOK
5.1 3 1
Pabora 1 mowHoCTS https://m.edsoo.ru/7f416194
bubmuoreka [JOK
52 Hpoctbie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bubnnoreka I[JOK
. 4 1
33 Mexantirieckast onepris https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PeszepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabnbie
padoThI

IIpakTHyeckne
padoThI

JlaTta
H3ydeHust

JJIeKTPOHHBIE
undposBbie
o0pa3zoBareJibHbIE

pecypchl

®u3uka — HayKa 0 pUpoe.
SBnenus npupoabl. Pusnyeckue
SIBJICHUS

MexaHndecKkue, TeII0BEIE,
3JIEKTPUYECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnyuecKkue BeITUUNHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPbI PU IOMOILN
HUJKOCTHOTO TEPMOMETpPA U IaTUMKA
TemnepaTypsl”

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayKH U3y4aroT MPUPOTY.
EctecTBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3nYecKux
SIBJICHHI C TIOMOIIILIO MOJICICH

bu6muoreka I[JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenosanue "[Iposepka
TUIIOTE3BI: JAIBHOCTH NOJIETA HIAPUKA,
MYIEHHOI'0 T'OPU30HTAJIBHO, TEM
Oodbliie, ueM OoJibIlie BHICOTA ITycKa'




Crpoenue BemiectBa. ONbITHI,

7 JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE bubnmorexalIOK
P p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBryKeHHEe 4acTHll BEIIeCTBa bubmuorexa {OK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITh O
9 HaOJTIOICHUIO TETUIOBOTO PACIITUPEHUS
Tra30By
10 ArperaTHble COCTOSIHHSI BEILIECTBA
B3anmMocBs3b Mex1y CBOWCTBaAaMU
BEILIECTB B pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [{JOK
aTOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI
MexaHn4eckoe IBUKCHHE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE bubnmotexa lIOK
P p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bubnunoreka [JOK
13 Ckopoctb. EnuHUIEI cCKOpOCTH
p & H p https://m.edsoo.ru/ff0a079c
14 Pacuer mytH ¥ BpeMeHU IBUKCHUSA bubmuorexa {OK
y p A https://m.edsoo.ru/ff0a0aed
Nueprmg. 3axkoH HHEPIIUN.
15 B3aI/II)MoI[eI7ICTBI/Ie TeJ‘IpKaK OpHUYMHA bubmuorexa {OK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBHXKEHHUS TEll
16 [InotHOCTH BewecTBa. Pacuer maccel bubnuoreka [{JOK
1 00beMa Tella MO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «Omnpenenenue




IIJIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3agad mo reme "IIimoTHOCTE

bubnunoreka [JOK

8 BemecTsa” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa
19 B3auMozeiicTBus Ten. Cuna
ynpyrocTy. 3akoH I'yka
JlaboparopHas padota «M3yuenue
20 3aBUCUMOCTH PACTSKEHHUS
(medopmanm) py>KUHBI OT
MIPUIIOKEHHOMN CUIIBI»
21 SABnenue Tarorenus. Cuna TAKECTH
CBsi3b MEX]y CHJION TSKECTH U
22 Maccoii tena. Bec tena. Pemenue bubmorexa HOK
https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cuia Tsixectu"
” Cuia TSKeCTH Ha APYTHX TUTaHeTax. bubnuorexa [{OK
DU3NYECKUE XaPAKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502
bubmunoreka [JOK
24 Mswepenne e Jlusamonmerp https://m.edsoo.ru/ff0al8cc
bubnnoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HAIPABICHHBIX
26 10 OJTHOM TPSIMOA. bubmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOgeicTBYIOMIAS CHIT
7 Pemrenne 3agad mo teme
"PaBHonelicTBYIOMIAs CHIT"
)% TpeHue cKoJIbKEHUS U TPEHUE MTOKOSL. bubaunorexa HOK
Tpenue B npupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9¢
29 JlaboparopHas pabota «3yuenue bubnuorexa LIOK




3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBXXCHHA OT CHJIbI JaBJICHUA 1
XapaKTepa COIpUKaACAr0OMINXCA
HOBCpXHOCTCfI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3ama4d Ha OIIPCACIICHUC

30 PaBHOAECHCTBYIOLIEH CHJIBI
Pemenue 3anau 1o remam: «Bec

31 tenay, «I'padpuieckoe n3odpaxxeHue bubmmorexa [HOK
cuy, «Cunbl», «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbHas pabora o remam:
«MexaHnueckoe JIBIKeHney», «Macca,

32 ILIOTHOCTBY, «Bec Tenay,
«I'papmueckoe n300pakeHue CUID»,
«Cunb»

3 Jasnenue. CriocoObl yMEHBIICHUS U bubmuoreka [JOK
YBEIINYEHUA 1aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBreHue ra3a. 3aBUCUMOCTD

34 IaBJIEHH Ta3a OT 00bEMa, bubmmorexa [{OK

https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua maBiieHHS TBEPIABIMU
35 TGHI;I\jIII/I, )KI):)IKOCTHMI/I u Ir)ill?,aMI/I. 3akoH bubmorexa lIOK
https://m.edsoo.ru/ff0a25b0
ITackans Aitps.//m.edsoo.nu/Jas ooy

36 JlaBiieHME B )KUJKOCTH U rase, bu6mnoreka [JOK
BEI3BAHHOE JEUCTBUEM CHUJIBI TIKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «Jlapnenue B bubnunoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH [Tackans» https://m.edsoo.ru/ff0a2826

38 Coobmarommmecs: cocyabl bubmuorexa LIOK




https://m.edsoo.ru/ff0a2970

bubnunoreka [JOK

39 Tuppasiieciuii npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHeBon
JKHAJIKOCTHBIN HACOC
Atmocdepa 3emmn. [Tpuannsn
CyIIIECTBOBAHUS BO3AYIIHOM
41 2? OYKH 3eMITH 3:1[3}II/ICI/IMOCTB bubamorexa HOK
0o - https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBJICHHS OT BHICOTHI
HaJl ypOBHEM MOPsI
bubmunoreka [JOK
42 Bec Bo3ayxa. ATmMochepHoe naBieHHE hitps://m.edsoo ru/ff0a2bsa
43 N3mepenune atMocepHOTo JaBICHUS. bubnuorexa [{OK
Omnpit Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB ATMOC(HEPHOTO
44 aBJie oT BI)ICOTB(Isz OBHEM bubamorexa LIOK
BIICHUS
AaBI AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-anepous. ATmochepHoe bubnuoreka [JOK
JlaBJICHHE HA Pa3IUYHBIX BEICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme
"ATtmocdepHoe naBneHue"”
€HCTBUE KUJKOCTH U Ta3a Ha
47 A g o bubnuorexa [{JOK
HTOTPYRCHHOE B HHX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopartopHas pabota «OnpezneneHue
43 BBITAJIKUBAIOIIECH CUJIBI, bu6mmoreka [JOK

,HeﬁCTBYIOIHeﬁ Ha TEJIO, IIOI'PYKECHHOC
B XXUAKOCTBH»

https://m.edsoo.ru/ff0a33fc




JIaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca

bubnnoreka [JOK

B TeNna B BOJe OT 00bEMa MOTPy>KEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTb YaCTH TEJIa»
bubmunoreka [JOK
30 Hnagasme Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas paboTa
51 "KonctpyupoBanue apeomeTrpa uiu
KOHCTPYUPOBAHHE JIOJKU U
onpeaeneHue e€ rpy3onoabEMHOCTH"
Pewenue 3amau no remam: «llnaBanue
5 cynoB. BoznyxomnnaBanuey, bubnunoreka [JOK
«JlaBneHue TBEpABIX TN, )KUAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
bubnunoreka [JOK
>3 Mexanueckas padora https://m.edsoo.ru/ff0a3f82
bubnnoreka [JOK
>4 MomHOCTS. EAMHHIIE! MOLIHOCTH https://m.edsoo.ru/ff0a382
VYpok-uccnenoanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM ITPU
noabEMe 1o JiecTHULe"
56 [IpocTteie MexaHu3Msbl. Ppruar.
PaBHOBecue cun Ha peluare
KonTponbHas pabora no teme
57 «/laBJIeHHE TBEPIBIX TEN, KUIAKOCTEU
u razoB» / Bcepoccuiickas
MpoBepoUHas pabora
58 PesepsHblit ypok. Pabota ¢ Tekctamu bubnuorexa [{TOK

1o Teme «/laBienue TBEPAbIX TEI,

https://m.edsoo.ru/ff0a4ffe




XKUJKOCTEH U ra3oBy» / Beepoccuiickas
poBepoyHas pabora

Prruaru B TexHuke, OBITY U IPUPOJIE.

59 Jlabopartopnas paboTa 0.5 bubnunorexa I{OK
«HccnenoBanue ycioBUN paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyaray

60 Pewrenne 3amau o reme «Y cioBus bu6mmorexa [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumment monesnoro aeicTeus

61 Mexanu3ma. Jlaboparopnas pabora 0.5
«3mepenne KIIJI HaknoHHOM
IIJIOCKOCTHY

6 Pemenne 3anau o Teme "Pabora, bubnunoreka [JOK
mortHocTb, KITJT" https://m.edsoo.ru/ff0a4c48
Mexanudeckasi 3HEPTHSL.

63 Kunetnueckas u moteHIaIbLHaAS bubmorexa IOK

https://m.edsoo.ru/ff0a4252
SHEprus

64 3aKOH COXpaHEHUsI MEXaHUYECKOU bu6mnoreka [[OK
DHEPIUHA https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TEME
"DKCrepUMEHTAIIBHOE OTIPEICICHUE

65 W3MEHEHUSI KUHETUYECKOM U |
MOTEHIMATIBHON SHEPTUU NPU
CKATBIBAHUH TE€JIa TIO HAKIIOHHOMN
IJI0CKOCTH"

66 KontponpHas padoTa mo Teme
«PaboTa 1 MOIIHOCTh. DHEPT U

67 PezepBHblil ypok. Pabota ¢ Tekctamu bub6nuorexa LIOK




o TeMme "MexaHnyecKkoe ABrKeHue"

https://m.edsoo.ru/ff0adee6

PesepubIii ypok. Pabota ¢ TekcTamu

68 o tTeMe "Padorta. MOIIHOCTS. 1
Ouneprus"
OBLIEE KOJIMYECTBO YACOB I1O 68 12

[TPOTPAMME




HPOBEPAEMBIE ITPE/IMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMbBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

7 KIIACC

Koxa
NMPoBepPsieMOro
pe3yJjbTrara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3yJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJIbH0ﬁ nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1.1

HCIIOJIB30BATh U3YUYCHHBIC ITOHATHA

1.2

pasindaTtb ABJICHHA IO ONHMCAHHUIO HUX XAPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

1.3

pacro3HaBaTh MpPOSBICHHE M3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KalollleM MUpPE, B TOM 4Hciie GU3NUECKUe ABICHUS B IPUPOJIE,
[P 3TOM NEPEBOIUTH NPAKTUUECKYIO 3a/1auy B yUE€OHYIO, BBIJCISTh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SIBIICHUIA

1.4

ONUCHIBATh HW3YYECHHbIE CBOICTBA Tel M (PU3NYECKUE SIBJICHUS,
UCTIONB3Ysl (M3MYECKHe BEITUYMHBI, TMPU ONUCAHUU TPABHIBHO
TPakTOBaTh (PU3UYECKUII CMBICI HCIOJB3YEMbIX BEJIMYUH, UX
0003HA4YEHUS ¥ €AMHULIBI (PU3MUECKUX BEITUYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (U3WYECKYyI0 BEIMYUHY C JPYTHMHU
BEeJIMYMHAMH, CTPOUTh  TIpauKHd  HM3YyYEHHBIX  3aBUCUMOCTEH

(bU3HYECKUX BEINYHH

1.5

XapaKTCpU30BaTb CBOMCTBA TCI, (bl/ISI/ILIeCKI/IC ABJICHUA U ITPOLCCCHI,
HCIOJIb3YySA H3YYCHHBIC 3aKOHBI, IIPH 3TOM JOaBaTb CJIOBCCHYIO
(bopMy.]'H/IpOBKy 3dKOHa W  3allMChIBaTh €ro MareMaTudcCKocC

BBIPAKCHHE

1.6

OOBACHATH (PU3UUECKHE SIBJICHUS, IPOIECCH U CBOWCTBA TEN, B TOM
qyyciie W B KOHTEKCTE CHUTyalud MPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUYUHHO-CIIEJCTBEHHBIE CBA3HM, CTPOMTH
oObsicHeHHe M3 1 — 2 JOoruyecKkux w0iaroB ¢ omopoil Ha 1 — 2
M3yYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3NIECKUX 3aKOHA WIIH

3aKOHOMEPHOCTHU

1.7

peiiaThb paC‘IéTHBIe 3aJa4YM B 1-2 ﬂeﬁCTBHH, HUCIIOJIb3YA 3aKOHBI U




(hopMyITbl, CBSA3BIBAIONINE (DU3UICCKHE BEIMUMHBI: HA OCHOBE aHAIN3a
yCIIOBUS 3aJaud 3alHiChIBaThb KpaTKOE YCIOBHUE, TOJCTaBIATh
¢buznyeckre BeIWYUHBI B (OPMYIIBI U IPOBOAUTH PacUYEThI, HAXOIUTh
CIIpaBOYHLIC JaHHBIC, HCO6XOI[I/IMLI€ AJIL pelICHUA 3a1a4, OICHUBATDH

PEATUCTUYHOCTD MOJTYYEeHHOU (PU3HUECKON BETUUHHbI

1.8

pacro3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIMTh TPH IMTOMOIIN
(I)I/ISI/I‘-ICCKI/IX MECTOAOB, B OIMMCaHHNMU  HCCJICOAOBaAHUA BBIACTIATH
MpoBepsieMOe  TPEANojoKeHue  (TUMOTe3y), paznmuyaTh |
UHTEPIPETUPOBATh TONYYEHHBIN pe3ylbTaT, HaXOIUTh OIIMOKU B

XOJ€ OIIbITa, A€JaThb BbIBOJLI 11O €TI0 PE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (U3NYECKUX SBICHUH WIN
¢usnueckux  CcBOMCTB  Ten:  (popMynMpoBaTh  MPOBEpSIEMBbIE
IPEANIONIOKEHUS,, COOMpaTh  YCTAHOBKY M3  INPEIJIOKEHHOTO

060pyz[013aH1/1;1, 3aIllMChIBATh XO/J OIIbITa 1 (I)OpMy'J'II/IpOBaTB BBIBOABI

1.10

BBINIOJHATH NPSMbIE M3MEPEHHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(pPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUs MPUOOPOB € y4ETOM

3aJJaHHOM a0COIIOTHOM MOTPEUTHOCTH N3MEPEHH

1.11

NPOBOJUTH  HMCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (hU3MUECKOn
BEJIIMYUHBI OT JPYro C MCIOJb30BAHUEM IMPSAMBIX W3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHUM Y4e€OHOIO MCCIEAOBaHUSA, COOMpaTh
YCTAHOBKY U BBINOJIHATH U3MEPEHHUs, CIIEysl NIPEIIOKEHHOMY IUIaHY,
(bUKCUpPOBATh pe3yNbTaThl TOJYYEHHOW 3aBHCUMOCTH (U3NIECKHUX
BEJIMYMH B BUJIE PEJIOKEHHBIX TaOIUI] U TPaUKOB, 1€1aTh BHIBOJIbI

10 pe3yJbTaTaM HCCIe0BaHus

1.12

IMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (i)I/ISI/I‘-ICCKI/IX BCJIMYHH, CJICOAyS
HpeHHO)KeHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUHA I/IBMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYUCIIATH 3HAUCHHUC HCKOMOM

BCIIMYHMHBI

1.13

CO6JHOI[aTB InpaBujia TCXHUKHU 0C30I1aCHOCTH npu pa60Te C

nabopaTOpHBIM 000PYI0BAHUEM

1.14

yKa3blBaTh MPUHLIMIBI  JEHCTBUS NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, XapaKTEpU30BaTh MPUHLMUIBl JIEUCTBUS H3Y4YECHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOWCTB C TMOMOILNBIO MX OIMCAHHUA,
UCIONBb3ysl 3HAHUS O CBOWMCTBAX  (U3MYECKUX  SBICHUM W

HeoOXouMBbIe (PU3MUECKHE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

NPUBOIUTH TNPUMEPHl (HAXOAUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOT0 UCTOIb30BaHUS (PU3NUECKUX 3HAHUH B TIOBCEAHEBHOM
KU3HH 11 oOecrieueHHs O€30MacHOCTH TMpU  OOpalieHud ¢
npuOopaMu U TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHHS 37I0POBbS U

COOITIOICHHS HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere

1.16

OCYULIECTBIIATh OTOOP UCTOYHUKOB MH(pOpMaLUK B ceTH MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM M IyTEM CPaBHEHMS PA3JIMYHBIX HUCTOYHMKOB
BBIIENATh MH(OpMAIMIO, KOTOpas SBJISIETCS NPOTUBOPEUYMBON WU

MOXET OBITh HEIOCTOBEPHOM

1.17

UCIIOJIb30BAaTh npu BBITNIOJTHEHUU y4eOHBIX 3aJaHU
HAYYHONIOMYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEpKaHHS,
CIpaBOYHbIE MaTepHuaibl, pecypcsl cetu MHTepHer, Biagers
npuéMamMy KOHCIIEKTUPOBAHHUS TEKCTa, Mpeodpa3zoBaHus UH(OpMAIUU

13 OJJHOM 3HAKOBOMW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE MUChbMEHHBIE U YCTHBIE COOOIICHUS
Ha OcHOBe 2 — 3 HCTOYHHKOB WHGpOpMAUU (PUINIECKOTO
co/iep>KaHMsl, B TOM UHclie MyOIuYHO AenaTh KpaTKue COOOUIEHUS O
pe3ysbTaTax TPOSKTOB WIM YYEOHBIX HCCIEIOBAaHUN, MPH 3TOM
rpaMOTHO MCIIOJIb30BaTh W3YYEHHBIM MOHATUMHBIN amnmapar Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE MIPE3CHTAIEH

1.19

IIPU BBIMOJIHEHUH YYEOHBIX IPOEKTOB U MCCIEIOBAHUN pacIpeeisTh
0053aHHOCTH B IpyIIIe B COOTBETCTBHU C MOCTaBJICHHBIMU 3a/1a4aMH,
CIIEIUTh 3a BBIIOJIHEHUEM IUIAHA JEHUCTBHUM, aJ€KBAaTHO OLEHUBATH
COOCTBEHHBIII BKJIaJL B JIEATEIbHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHUE, YUHUTHIBAS MHEHUE

OKPYXKAIOIIUX




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC

Kon
pa3nena

Kon
7J1€MEHTAa

HpOBepﬂeMble 3JIEMEHTDBI COACPKRAHUSA

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIET'O MUPA

1.1

®uszuka — Hayka O Impupozae. JSIBIEHHS IPUPOIBL.
Ou3nyecKUue  SBICHUSA: MEXAHWYECKHE, TEIUIOBBIE,

OJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@Ousnueckue BeIMUYUHBL.  V3MepeHue  QHU3HMUECKHX
BenuunH.  Pusnueckue  npubopsl.  [lorpemHocts

n3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUI]

1.3

EcrecTBeHHOHAYYHBII METOJ IMO3HAHMA: HAOIIOJCHHUE,
ITIOCTAaHOBKA HAYYHOTI'0 BOIIPOCA, BBIIBUKEHUE TUIIOTES,
HKCHEPUMEHT 10 TMPOBEPKE THUIIOTE3, OOBICHEHHE

Ha0JIFOJaeMOTO SABJIECHUS

1.4

Onucanne PU3NYECKHUX SBICHUN C TIOMOIIBIO MOJIEICH

1.5

[IpakTHueckue paboTHI:

N3mepenne pacCTOsHMIM.

N3mepenune o0bEMa KUAKOCTH U TBEPOTO Tea.
OrnpeneneHne pa3MepoB MaJIbIX TEl.

N3mepenue temmeparypbl MpU MOMOIIU KUAKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHU A O CTPOEHUU BEHIECTBA

2.1

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3MeEpBI.
OnbIThl,  JOKa3bIBAIOLIME  AMCKPETHOE  CTPOEHHE

BE€IICCTBa

22

JBwxenue yactury BemiecTBa. CBSI3b  CKOPOCTH
JIBIKEHHUSI 4YacTHUll C Temmeparypoil. bpoyHoBckoe

JBIDKEHHE, T Py3us

23

B3aHMOI[efICTBHe JacTull BEIICCTBA: IIPUTAKCHUEC U

OTTaJIKUBaHHUEC




24

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B,
KHUIKOCTEH U TBEPABIX  (KPUCTALIMYECKHX)  Tell.
B3auMocBs3p MexIy CBOMCTBaMHU BEILECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHUEM

2.5

Oco00EHHOCTH arperaTHbIX COCTOSTHUM BOBI

2.6

[TpaxkTrueckue paboThI:

Onenka [guameTpa aroMa METOAOM  psAdoB  (cC
UCToabp30BaHueM (hoTorpadumii).

OmnBITHI 110 HAOIIOJCHUIO TETITIOBOTO PACIIMPEHHSI T'a30B.
OnbITHI o 00HapYKEHHUIO necTBus CHII

MOJICKYJIAPHOI'O MPUTAXKCHUA

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

11 Mexannueckoe JBUKECHHUE. PaBHOMEpHOE "
' HEPaBHOMEPHOE JBM)KEHUE
32 Ckopoctb. CpenHsisi CKOPOCTh NpPU HEPaBHOMEPHOM
' IBUKEHUU. Pacdy€r myTH 1 BpeMeHU ABUKEHUS
SIBnenune mHepuuu. 3akoH HHepuuH. B3aumoneinctBue
33 TeJl KaK IPUYMHA U3MEHEHUSI CKOPOCTH JABHKEHHUS Tell.
Macca kak Mepa MUHEPTHOCTH Tella
34 [TnotHOCTE BemecTBa. CBSA3B MIIOTHOCTU C KOJTHMYECTBOM
' MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA
3.5 Cuiia Kak XapakTepHUCTHKA B3aUMOJICUCTBUS TEl
16 Cuna ynpyroct U 3akoH ['yka. M3mepenue cuibl ¢
. MIOMOUIBIO JTUHAMOMETpA
37 SIBnenue TAroTeHus u cuia Tskectu. Cuna TSKECTH Ha
' Ipyrux miaHerax. Bec tena. Hesecomocts
38 Cuna tpeHus. TpeHHME CKONBXEHHS M TPEHHUE IIOKOS.
. Tpenue B npUpoJIe U TEXHUKE
1.9 CrnoxxeHue cul, HampaBJIE€HHBIX IO OJHOM NPSIMOM.
' PaBHOzelicTBYIOIIIAsA CHIT
[IpakTuyeckue paboTHI:
3.10 OnpeneneHue CKOPOCTH  PaBHOMEPHOTO  JIBUKECHMSI

(mapHKa B KHUIAKOCTH, MOACIN QJICKTPUICCKOI'O




aBToMoOWIIT W Tak pnanee). OmnpeneneHue cpemHen
CKOPOCTH CKOJBKEHHs Opycka WM IIapuka IO
HaKJIOHHOM  miuockoctu. OrmpeneneHue  IIOTHOCTH
TBEPIOTO Tena. OnbIThI, JEMOHCTPUPYIOLINE
3aBUCHUMOCTbH pacTsikeHus (IepopMaiu) npyKUHbI OT
OPUIOKEHHOM  cwiibl.  OmBITBI,  JEMOHCTPUPYIOIINE
3aBUCHMOCTb CHJIBI TPEHUS CKOJIbKEHHSI OT Beca Tena U

XapaKkTepa COMMPHUKACAOIINXCSA HOBCpXHOCTeP’I

3.11

dusnueckue SBJICHUS B npupoac: NpuMepbl ABUKCHUA C
Pa3JIMIHBIMU CKOPOCTSAMU B JKUBOH M HEKHUBOM npuponac,

,[[ef/'ICTBI/Ie CHJIbI TPCHUA B MIPUPOAC U TCXHUKE

3.12

TexHuyeckue yCTpoucTBa: TMHAMOMETP, MOAIIUITHUKHI

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

Hasnenune TBEpaoro tena. CrocoObl yMEHBIICHHUS U

+ YBEJIMYEHUS JaBICHUS
42 JlaBnenue ra3za. 3aBUCUMOCTh JaBJICHUS ra3a oT 00bEMa,
' TeMIIepaTyphl
43 [lepenaua naBneHust TBEPABIMU TE€IAMU, KUJKOCTIMU U
. razamu. 3akoH [lackans. [THeBMaTHUecKue MalIuHbI
3aBHUCHMOCTh  JaBIIEHUS KUAKOCTH OT  TJIyOMHBI.
4.4 IMaapocraTuueckuit mapagokc. CooOmarommecs: CoCy/Ibl.
l'unpaBnuyeckre MexaHu3Mbl
Atmocdepa 3emnu u atmMochepHoe naBienue. [IpuunHel
45 CYIIECTBOBaHUS BO3IYIIHOW 000y0uku 3emutr. OmbIT
' Toppuuennu. 3aBUCUMOCTH aTMOC(EPHOTO AABICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 N3mepenue atmocdepHoro mamieHus. [IpubGopsr mis
' M3MepeHust aTMOC(HepHOro AaBJICHUS
JleficTBHE KMIKOCTM M ra3a Ha IOIpyKEHHOE B HMX
4.7 Teno. BelTankuBaromas (apxumezoBa) Ccuia. 3aKOH
Apxumena
4.8 [lnaBanue ten. Bo3ayxomnnaBanue
49 [IpakTuyeckue paboOTHI:

HccnenoBanne 3aBHCMMOCTH Beca Tela B BOJIE OT




o0béMa MOTpyKEHHOM B KUAKOCTh YacTU Tena.
OrnpezenieHre BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOLIECH HA
TENO,  MOrpyXKEHHOE B  KUAKOCTh.  IIpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUIIBI, IEUCTBYIOLIEH
Ha TeJIo B JKUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOILME  3aBUCUMOCTb  BBITAJIKUBAIOIICH
CHUJIbI, AEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMaA
MOrpy>KEHHOU B JKMAKOCTb YaCTH Te€jla U OT INIOTHOCTHU
KUIKOCTH. KoHncTpynpoBanue apeoMeTpa WM

KOHCTPYHUPOBAHUC JIOOKH u OIIPECACIICHUC et

rpy30H0AbEMHOCTH

dusznueckue  ABIEHUS B NPUPOJE:  BIMSHUE
4.10 aTMOC(epHOro AaBICHHS HA )KUBOW OPraHU3M, IIaBaHNE

pBIO

TexHudeckue yCTpPOMCTBA: COOOIIAIOIIUECS COCY/IBI,
A1l YCTPOWCTBO  BOJOIIPOBOJAA, THUIPABINYECKUN IIpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAacoC,

apeoMeTp

PABOTA, MOIIHOCTbB, OHEPT YA

5.1 Mexanndeckast pabora
5.2 Mexanndeckass MOITHOCTh
53 [Ipocthie  MexaHM3MBI: pblUar, OJIOK, HaKJIOHHAA
. wiockocTh. [IpaBuio paBHOBecHs pbluara
54 [IpuMeHeHne npaBuiia paBHOBECHS pbluara K OJIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koadduuument
5.5 MOJIE3HOTO necTBUS MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHmanpHast SHEPTUM TeJa, MOJIHITOTO Hal 3eMIIEi
5.7 Kunernueckas sneprus
sg [Tonnas mexaHudeckas »HeEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHUs MEXaHUYECKOU SHEPTUHU
[IpakTrueckue paboOTHI:
59 Omnpenenennie pabOTHI CUJIBI TPEHUS TIPU PABHOMEPHOM

ABIMDKCHUM TCjJa II0 FOpHBOHTaHBHOﬁ TTOBCPXHOCTH.




HccnenoBanue YCIIOBHH paBHOBeCHs ppryara.
N3mepenne KIIJI HaknoHHON mniockoctu. M3yueHue

3aKOHA COXpaHCHUA MEXaHUIEeCKOM OHEPTIrUun

Odusnyeckue SBICHUS B MPHUPOJAE: phlYaru B Teje

5.10

YeJIoBeKa

TexHuueckue yCTpOMCTBA: pblyar, IIOABUXKHBIM U
5.11 HETIOIBMKHBIN OJI0KH, HAKJIOHHAS TUIOCKOCTD, MPOCTHIC

MCXaHHU3MBbI B 6LITy

HHPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHON
ITPOTPAMMbBI OCHOBHOI'O OBIIETI'O OBPA30OBAHUA

Koxa
NpoBePsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K IPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOCHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pazoBaHusi Ha ocHoBe ®I'OC

ITonnmanue ponu  QU3MKM B  HAY4YHOM  KapTHMHE  MMpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO03HABA€MOCTH SIBJIEHMH HPHUPOJBI, O POJU HKCIEPUMEHTA B
¢usuke, o cucremooOpasyrouieii poiau (U3MKK B pa3BUTUHU
€CTEeCTBEHHBIX HAyK, TEXHUKHM M TEXHOJOTHWd, 00 3BOJIOIUU
¢u3nYecKuX 3HaHUN U UX POJIU B LIEJIOCTHON €CTECTBEHHOHAYYHOM
KapTHUHE MHpaA, O BKJIAJE POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, O0OBSICHEHUE MPOIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHI

3HaHus O BUAAX MaTepud (BEILECTBO M MOJE), O ABMKCHMM Kak
croco0e CyIecTBOBaHUS MaTepPUU, 00 aTOMHO-MOJIEKYJIIPHOM Teopun
CTPOCHHUSI BEIIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBICHUN MPHUPOJIBI
(MEXaHMYECKHX, TEIUJIOBBIX, OJJICKTPOMATHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3auyath SBICHUS 10 ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SABICHUE;
YMEHHE pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (U3NUYECKUX SBICHUN
B OKpYXarolleM MHpE, BBIIEISIS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKH)




Bnanenue ocHOBaMM TMOHSTHHHOTO amnmapara U CUMBOJHUYECKOTO
s3bIKa (PU3UKH M UCTIONBb30BaHUE UX JUISI pPelIeHHUs yIeOHBIX 3a/1a4;
YMEHHE XapaKTEepPU30BaTh CBOWUCTBA Tei, (U3UUECKUE SIBICHUS U

MpoHeCChl, UCIOJb3YA (I)YHI[aMCHTaJ'IBHLIe " SMIIUPUYICCKHUC 3aKOHbI

YMeHue onuckhBaTh HN3YUCHHBIC CBOICTBaA TeIl U (I)I/I3I/I‘-ICCKI/IC SABJICHUA,

UCIIONB3YS (PU3UUECKUE BETUIHHBI

Bnagenne ocHOBaMM METO/JOB HAy4yHOrO TO3HAHUA C Y4ETOM
coOroieHHsI TpaBUJ 6€30MacHOro TpyJia: HabmoieHne GU3NIECKUX
SIBJICHUI:

YMEHHE CAMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
13 JaHHOTO Habopa 000pyIOBaHUS TTO UHCTPYKIIUHU, ONMMUCHIBATH XO/I
OIBITa U 3alHUCHIBATh €0 PE3yJIbTaThl, ((OPMYIUPOBATH BBIBOIbI;
IIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEpPEHUN (PU3NYECKUX BEINYHNH:
YMEHUE IUIaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSTEIbHO CcOOMpaTh
AKCIEPUMEHTAIbHYI0  YCTAHOBKY 10 HMHCTPYKIMM, BBIYHCIATH
3HAUYEHHE BEJIMUMHBI U AHAJIU3UPOBATh IOJIYYEHHBIE PE3YJbTaThl C
y4E€TOM 3aJaHHOU MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUI;
MPOBEACHUE  HECJIOKHBIX  SKCIIEPUMEHTAIbHBIX  HMCCIIEOBaHUI;
CaMOCTOSITEIBHO ~ COOMpATh  AIKCIEPHUMEHTAJbHYIO YCTaHOBKY W
MIPOBOJIUTh  MCCIENOBAaHWE IO  HMHCTPYKUUHM,  MPEICTaBIATh
MOJIy4YE€HHbIE 3aBUCUMOCTH (PU3NUYECKUX BEJIMYHMH B BUJI€ TaOIUI U
rpadUKoOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBIBOJIBI 110 PE3yJIbTaTaM

HUCCICOAOBaHUA

[TonnmManue  XapaKTepHBIX  CBOMCTB  (DM3MYECKHX  MOeNei
(MaTepuanbpHasi TOUKa, aOCOIIOTHO TBEP0OE TEIO, MOJIEIIA CTPOCHUS
ra3oB, >KHJIKOCTEM M TBEPABIX TEJ, TUIAHETapHas MOJENb aToMa,
HYKJIOHHAasi MOJIeJIb aTOMHOTIO Siipa) U YMEHHUE TMPUMEHSTh UX IS

00BsICHEHHS (1)I/IBI/I‘I€CKI/IX IIpoueccoB

YMenune o0bsACHATH (pU3UUECKHUE MPOILECCHl U CBOMCTBA TEI, B TOM
4yyclie W B KOHTEKCTE CHUTyalud MpPaKTUKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUYMHHO-CIICCTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C ONOPOM Ha M3yUYEHHBbIE CBOMCTBA (PU3NUYECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICTTU

YMmenue pemath pacuéTHbie 3amaud (Ha 0a3ze 2 — 3 ypaBHEHUH),

UCIIONB3ysl 3aKOHBI U (OpMyInbl, CBA3BIBAIOIIME (PU3NUECKUE




BEJIMYMHBI, B YACTHOCTH, 3aIUCHIBATh KpPaTKOE YCJIOBHE 3aJa4H,
BBISIBJISITh HEJIOCTAIOLIME JIaHHbIC, BHIOMpATh 3aKOHBI M (OPMYJIbI,
HeoOXoaAuMbIe 715 €€ pelIeHMs], HCII0JIb30BaTh CIIPABOYHBIE 1aHHBIE,
IIPOBOJAUTH PACYEThl U OLEHUBATH PEATUCTUYHOCTBH I10JYYEHHOIO
3HauY€HUs PU3NYECKON BEIMYUHBI; YMEHHE ONPEACNATh pa3MEPHOCTD

(I)I/I3I/I‘ICCKOI>'I BCJIIMYHHEI, HOqueHHOﬁ IIpU pCHICHUU 3a1a4n

YMeHue XapakTepu3oBaTh IPUHLUIBI JEHCTBUA TEXHUYECKUX
YCTPOICTB, B TOM 4HCJ€ OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX
TEXHOJIOTMYECKUX IIPOLIECCOB 10 UX ONUCAHUIO, UCTIOJb3Ysl 3HAHUS O
CBOMCTBaX (U3WYECKUX SBJICHUI U HEOOXOAUMblE (PUINYECKUE

3dKOHOMCPHOCTHU

10

YMeHHe UCHONb30BaTh 3HAHUA O (PU3UYECKUX SIBICHUSX B
MMOBCEAHEBHOM KU3HM Uil  oOecriedeHuss Oe30macHOCTH — TIpHU
oOpamieHUd ¢ OBITOBBIMH ~ IpUOOpaMHU M TEXHUYECKUMH
YCTPOMCTBAMHU, COXPAaHEHUS 3J0POBbsI M  COONIOACHHS HOPM
AKOJIOTUYECKOTO TIOBEACHHUS B OKpY)KAIOIIEH cpene; TNOHMMaHUE
HEOOXOUMOCTH TPUMEHEHHS JOCTHKCHUH (U3UKH W TEXHOJOTHI

AJI palliOHAJIBHOTO IMTPHUPOJO0ITIOJIb30BAHUA

11

OnbIT mouCKa, TpeoOpa3oBaHUs M NPEACTaBICHUS HHPOPMALUU
(GU3NIECKOTO COAEp)KaHUS C HCIOJIB30BAaHHEM HWH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHUE OLIEHUBATH JOCTOBEPHOCTD
NOJYy4YeHHOM HH(pOpMalMM Ha OCHOBE HMEIOIUXCA 3HAHUM U
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB;  YMEHME  HCIOJb30BaThb  IIpHU
BBINOJIHEHUM Y4EOHBIX 3a/laHUi HayuyHO-HOIYJSPHYIO JIUTEPaTypy
¢bu3nuecKoro coaepkaHus, CIpaBOYHbIE MaTEpPUAJIbl, PECYPCHI CETH
WuTepHer; BnaxeHue 0a30BBIMH  HaBbIKaMH  IpeoOpazoBaHUs
MHQOpMALUK M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYryl0; YMEHHUE
co371aBaTh COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOLICHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX HCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, ITIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMbIi 31eMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexannueckoe JBuxkeHHe. MarepuanbHas Touka. (CucreMa  OTCYéra.
OTHOCUTENBHOCTD IBWKEHUS
PaBHOMepHOe 1 HEpaBHOMEpPHOE ABUKEeHHUE. CpenHss ckopocTb. Popmyiia ais
1.2 BBIUUCIICHUS CpestHel ckopocTh: v = S/t
PaBHOMEpHOE NPAMOJIIMHEWHOE ABUKEHUE. 3aBUCUMOCTh KOOPAMHATHI TEJIA OT
BPEMEHH B CIIy4ae PaBHOMEPHOI'O IPSIMOJIUHEUHOIO ABUKCHUS:
13 1) =x, +ut
I'padyky 3aBUCUMOCTH OT BpPEMEHHM JJsi TPOEKUUH CKOPOCTH, MPOCKIHH
MEPEMEIICHNS], IIyTH, KOOPAMHATHI NP PABHOMEPHOM MPSIMOJUHEHHOM
JOBHKCHUU
3aBUCUMOCTb KOOpJMHATBl Te€la OT BPEMEHUM B Clydyae pPaBHOYCKOPEHHOIO
MPSIMOJIMHEMHOTO JIBUKEHHUS:
£
Sx(f) = Vo, #t+ay* 5
@opMynbl Uil TPOEKIUU NEPEMELICHUS, TPOEKIUU CKOPOCTH M MPOEKINHU
YCKOPEHHUS IIPU PABHOYCKOPEHHOM IPSIMOJIMHEUHOM JIBUKEHUU:
1.4 (D) =U,, -t L
. '5.\( )_Uﬂ.\ +4, 5
v ()=vy, +a,-t,
a.(r)=canst,
UZ‘:- - U'.]" = :01..5',‘.
I'paduku 3aBUCHUMOCTH OT BPEMEHH JUIsl MPOCKIHMHM YCKOPEHHs, NMPOCKLIUU
CKOpPOCTH, MPOEKIHUH IEepEeMEUICHUsl, KOOPAMHATBHl IPU PaBHOYCKOPEHHOM
HpHMOHHHefIHOM JBHUXCHUHN
CBoOonnoe nagenue. @opmyiibl, OMUCHIBAIONINE CBOOOIHOE Ma/IEHUE Teja Mo
1.5 BEpTHUKANIU (ABUIKEHHE TeJla BHU3 WJIM BBEPX OTHOCHUTEJIBHO INOBEPXHOCTH

3emnn). I'paduku 3aBUCHMOCTH OT BpEMEHH Ui NPOCKIMH YCKOPEHHS,




MMPpOCKIHMKU CKOPOCTH MW KOOPAWHATBI IIpH CBO60)1HOM nmaacHuu TEj1a 110

BEPTUKAIN

1.6

CKOpocTh PpPaBHOMEPHOTO JBMKEHHS Tela MO OKpYKHOCTH. HampaBienue
CKOPOCTH.
dopmyna A BBIYUCICHHS CKOPOCTH 4Yepe3 pPajuyC OKPYKHOCTH M TEPUOJ
oOpareHus:

27

T

LentpoctpemurenbHoe yckopenue. HampapiieHne LEHTPOCTPEMUTEIBHOTO

=

ycKkopeHusi. @opmyiia i1l BBIYUCICHUS] YCKOPEHUS:

2
_ U
R

®dopmyia, cBsI3bIBaIONIasl IEPUOJT U YACTOTY OOpaIeHHUS:

1.7

Macca. [InoTHOCTB BeliecTRBa. d)opMyna JJIs1 BBIYMCIICHUS ITIJIOTHOCTH

_m
P=v

1.8

Cuna — BekTopHas (usnueckas BenuanHa. CIoKeHUe CUil

1.9

SIBnenue nnepuuu. llepselii 3akoH HeroTona

1.10

Bropoii 3akon HetoToHa:
F=m-a
CoHarpaBiIeHHOCTh BEKTOpa YCKOPEHHUs TeJla U BEKTOpa CUIIbI, IEUCTBYIOIIEH Ha

TCII0

B3anmogeicrtaue ten. Tperuit 3akon HeroToHa:

F]—>1 = _F1—>3

1.12

TpeHI/Ie IMOKOA U TPCHUEC CKOJILKCHUS. d)opMyJIa AJIL BBIYUCIICHUSA MOAYJISA CUJIbI

TPCHUSA CKOJIbXKCHUS:




1.13

Hedbopmamus Tena. Yopyrue u Heynpyrue aedopmanuu. 3aKOH YIPYTrou

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IPHO@ TATOTCHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

My - M4
F=G-—1_2
R:
Cuna TsxecTd. Y CKOpeHHe CBOOOHOTO MMaICHHUS.
dopmyna 1S BBIYUCIICHUS CUITBI TSHKECTH BOIM3U MOBepXHOCTH 3emun: F = mg.
JiBuxenue rianet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Wmnynbe Tena — BeKTopHast prusnyeckasi BeIUYHHA.

pP=mo

Nmnynbe cuctemsl Ten. M3menenne ummyiabca. UMmynbe cuiibl

1.16

3akoH COXpPAaHCHUS UMITYJIbCA IJIA 3aMKHYTOI\/’I CHUCTEMBI TCII.
D=mU, +m,U, =const

PeakTtuBHOE IBUXEHIE

1.17

MexaHudeckas pa60Ta. q)opMyna JJIs1 BBIYHMCIICHU A pa6OTBI CHIJIBI:

A=Fscosa

Mexannyeckass MOIIHOCTb:

1.18

Kunernueckas u NOTCHIMAJIbHAsA SHCPIrUsl. (DOPMYHEI AJIs1 BBIYMCIICHUA

KUHETUYECKON SHEPIUu:

-

Teopema o kuHeTHUecKOU d3Heprun. Popmyiia A1 BBIYUCIEHUS IOTEHIUAIBHON




OHEPIUU TCjia, IOAHATOIO

HaI 3eMIIEH:

= mg}
E,=mgh

Mexannueckas SHEpIus:

E=E,+E P
1.19 o
3aK0oH COXpaHEHUsI MEXaHUYEeCKOH dHeprun. DopMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBUE CUJI TpEHUA: £ = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUHU NPYU HATMYUH CUIIBI TPEHUS.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenr cunsl: M - Fl.
YcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 =
[TonBwkHbIM 1 HenoABMKHBIN 0510KU. KIIJI mpocThIX MexaHU3MOB,
n= Aﬂunesm
'%TFB‘IEHH&H
JaBnenue TBEpIOTO TENA.
dopMyna 171 BBIYMCIICHUS 1aBJIEHUs TBEPIOTO Tena:
p= F
S
121 JlaBnenue ra3za. ATMOCEpHOE JIaBICHHE.
I'uppocTaTyeckoe 1aBlieHUE BHYTPH KHJIKOCTH.
®opmyJia 17151 BBIYKUCICHHS JaBJICHUSI BHYTPHU KUJIKOCTH:
P=Ph+ Py,
1.22 3axoH [lackans. I'mapaBaudeckuii mpecc
3akon Apxumena. dopmyna s OnpeneNieHUs BBITAIKUBAIOIMICH CHIIBI,
JIEMCTBYIOILIEH Ha TEJ0, MOTPYKEHHOE B JKUJIKOCTh WM ra3:
1.23

F__\'ps_ =pgV

YcnoBue nnaBaHus teaa. Ilnapanue CYJA0B U BO3AYXOIIJIABAHUC




1.24

Mexanudeckue KosneOaHus. AMIUIUTYAa, TEPUOJI €M YacToTa KoJeOaHWi.

CDopMlea, CBA3bIBaIOIIAsA 4aCTOTY U ICPUO] KoJIeOaHMiA:

1.25

MareMaTuyeckuii M IMPYKUHHBIM MasaTHUKU. lIpeBpamieHue sHeprum Inpu

KOJIeOATEIIFHOM JIBHKECHUH

1.26

3aryxaromue konebanus. BeiHykneHHble konebanus. Pesonanc

1.27

MexaHHYeCKHE BOJTHBI. HpO[[OJ'II)HI)IC " MMONICPCUHBIC BOJIHEI. I[J'II/IHa BOJIHBI 1

CKOPOCTBb paClpOCTPaHCHUs BOJIHBI:

r=v-T

1.28

3By1(. FPOMKOCTL H BbICOTA 3BYKa. OTpaxceHHe 3BYKOBOI71 BOJIHBI HA I'paHUIC

IByX cpen. MH(pa3ByK u yIbTpa3Byk

1.29

IIpaxmuueckue pabomsi

W3mepenue cpenHeil IJIOTHOCTU BEIIECTBA; apXMMEIOBOM CHIIBI, KECTKOCTU
NPYXUHBL; KO3 PUIIHEHTA TPEHHS CKOJIBXEHHUS; pa0OTHI CUIIBI TPEHUSI, CUITBI
VIPYTOCTH; CPETHEH CKOPOCTH JABMIKCHUSI OpyCcKa MO HAKJIOHHOMN IIOCKOCTH;
YCKOpeHUs1 OpycKa MpH JBIKCHHH MO HAKJIOHHOW IUIOCKOCTH, YacTOTHI U
nepuoAa KosiebaHMl MaTeMaTHMYeCKOro MasTHUKA; YacTOThl W Iepuoja
KoJIeOaHMI MPYyKUHHOTO MasgTHHKA, MOMEHTA CHJIbI, ICHCTBYIOIIETO HA PhIYAr;
paboOTBl CWJIBI YHOPYTOCTH TMPH TOABEME Tpy3a C IMOMOIIBI0 HEMOJIBUKHOTO
0J10Ka; pabOTHI CHIIBI YIIPYT'OCTH TIPH MOABEME TPy3a C TOMOIIBIO MOIBUKHOTO
OJoKa.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT OO0OBEMA MOTpPYKEHHOM
YacTH TeJla U OT IUIOTHOCTH KUIAKOCTH; HE3aBUCUMOCTH BBITATKUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHUS OT CHUJIbl HOPMAJIBHOTO AABJICHUS U OT
poJia MOBEPXHOCTH; CUJIbl YIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTETIIEHU
nedopManuy Npy>KUHbBI; YCKOPEHUs OpycKa OT yriia HakJIOHa HampaBJsomiei;
nepuoja (4acToThl) KOJIeOAHUI HUTSHOTO MasTHUKA OT JUTMHBI HUTH; IIEpUOa
KoJieOaHUM NPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH NMPYKUHBI,
UCCIIEIOBAaHNE HE3aBHCHUMOCTH TMEpHoJa KoJeOaHWW HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Qusuueckue AGNeHUs 6 npupode: TPUMEPHl JBUXKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMU B KUBOU U HEKUBOU NPUPOJIE, ACHUCTBUE CUIIBI TPEHUS B IPUPOAE U

TCXHUKEC, MNPHUIHMBLBI W OTJIHBBI, ABHWXXCHHUC ILJIAHCT Conne4yHon CUCTCMBI,




PCAKTUBHOC JABWIKCHHUC XHUBBIX OPIraHW3MOB, pbldaru B TCJIC YCJIOBCKA, BJIUAHUC
aTMOC(I)CpHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, IIJIaBaHUC pLI6, BOCIIpHUATHUC

3BYKOB KMBOTHBIMH, 3€MJICTPACCHUC, celicMHYecKre BOJIHBI, HYHaMH, 5X0

Texnuueckue nd’lpOdCWtGCl.‘ CIIMAOMETP, AATYUKHKU IIOJIOKCHUA, PACCTOSAHUA U
YCKOpCHHA, AWUHAMOMCTpP, IM[NOAIIMIIHWUKH, PAKCTHI, pblyar, HO,Z[BI/I)KHLII\/JI u

Hel'IOI[BI/I)KHHﬁ 6.]'IOKI/I, HAaKJIOHHas ILIOCKOCTb, IPOCTBIC MCXAaHU3MEI B 6I>ITy,

131 COOOIIAOIINECS COCYAbI, YCTPOHCTBO BOJOMPOBOJA, TUAPABIMYCCKUI Tpecc,
MaHOMETp, OapomeTp, BHICOTOMEp, MOPITHEBOW HACOC, apeoMETp, IXOJIOT,
UCTIONIb30BaHUE YIBTPa3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOW  TEOPUH  CTPOEHUS

2.1 BeliecTBa. Monenu TBEPAOTo, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannunueckue u amopgHbie Tena

27 JBwxenue wyactuly BemecTBa. CBs3b CKOPOCTH  ABMKEHHS YacTHI[ C

' Temmeparypoit. bpoynosckoe aBmxenue, muddys3us

23 CmaunBaHUME W KallWJUISIPHBIE SIBJICHUS

24 TemnnoBoe pacmIMpeHne U CKaTHE

2.5 TermnoBoe paBHOBECHE

26 Buytpennss sneprusi. Pabora u Temionepegada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN YHEPrUu

2.7 Buael Terionepenaun: TemIONpOBOIHOCTh, KOHBEKIIHS, U3TyUYCHUE
HarpeBanue wu oxnaxaenue ten. KoamdectBo — TemnoTel.  YjaenbHas
TETIOEMKOCTb:

2.8 .

Q=cm(t,—-1,)
3aKOH COXpaHEHUs SHEPIHMHM B TEIUIOBBIX IpoLeccax. YpaBHEHUE TEIIOBOTO
Oananca:
2.9
0 +0, +..=0
Wcnapenne u koHueHcauus. V3MeHeHHe BHYTpPEHHEW SHEPruu B MPOLECCE
510 WCMApeHusi M KOHJAEHcaluu. KumneHue KUAKOCTH. YAelbHas TEmioTa

napooOpa3zoBanus: L = O/m

2.11

Brnaxxnocts Bo3tyxa




2.12

[InaBnenne u kpuctaumsanus. l3MeHeHHME BHYTPEHHEW JSHEpPruM IIpH

IJIaBJICHUU U KpUCTAJIJIN3alluU. YV nenbHas TEmI0Ta IUIaBIICHUS:

g -
/L:_

m

2.13

BHyTpeHHSISI OHEPIUA CrOpaHUsA TOIUIUBA. y)leJ'ILHaH TCIUIOTAa CTOpaHus TOIJIMBA:
q=0/m

2.14

[Tpuniuns! paboTs! TermnoBbix apurarenei. KITJ[ temmosoro neurarens

2.15

IIpakmuueckue pabomoi

N3mepenue yenbHON TEMI0EMKOCTH METAUIMUECKOTO IIMHAPA; KOJIHMYEeCTBa
TEIUIOTHI, TOJYYEHHOIO BOJOH KOMHATHOW TeMmmepaTypbl (DPUKCHPOBAHHOM
Macchl, B KOTOPYIO ONYIIEH HarpeTbli UWIMHIAP; KOJIMYECTBA TEIUIOTHI,
OTJAaHHOTO HarpeThIM LUIUHIPOM, ITOCJE OIMYCKAHUS €T0 B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTEJIBHON BIQXKHOCTH BO31yXa; YACIbHOM TEIIOTHI
IUIaBJIeHUA JipAa. MccnenoBaHue W3MEHEHHs TeMIepaTypbl BOABI  IpU
Pa3IMYHBIX YCIOBUSX; SIBICHUS TETUIOOOMEHA MTPU CMEIINBAHUY XOJIOJHON U

ropsiueit BOJbI; MpoIiecca UCTIapeHus

2.16

Dusuueckue s61eHUs 8 npupode.‘ MOBCPXHOCTHOC HATAKCHHUC U KAITUJIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJLJIBI B IPUPOAC, U3TTYUCHUC COJ'IHI_Ia, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEs, CHera

2.17

Texnuyeckue ycmpoucmea.: KaluUIAPbI, IPUMEPBI HCIIOIb30BaHUSA KPUCTAILIOB,
JKUJKOCTHBIM TEPMOMETP, NATYUK TEMIIEPATYpPbI, TEPMOC, CUCTEMA OTOIIICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETD, apoBasi TypOUHA, IBUTAaTe]Ib BHYTPEHHETO

CrOpaHus

SJIEKTPOMATI'HUTHBIE ABJIEHWA

3.1

:‘)J'ICKTpI/I?»aI_[I/If{ TCII. I[Ba BUAa JJICKTPUUCCKUX 3apsaa10B

3.2

B3anmoneiicTBue 3apsskeHHBIX Tell. 3akoH KyitoHa

3.3

3akoH COXPAHCHUS SJICKTPUUICCKOTI'O 3apsaa

34

Onexrpuueckoe mnone. Hanpsx€HHOCTh snexkTpudeckoro nousd. IlpuHnmn

CYNEpHO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snexktpuyeckux 3apsiioB. JIeHCTBUE AIEKTPUYECKOro IO Ha

QJICKTPHUYICCKUC 3apAbl. HpOBO,[[HI/IKI/I " JUBJICKTPUKHA

3.6

[TocTostHHBIN AneKTpuuecKkuil TOK. [lelicTBUs 3neKkTpruueckoro Toka. Cuiia Toka.




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

DNEeKTPUYIECKOE COMTPOTUBIICHUE. Y ICTbHOE IEKTPUIECKOE COMTPOTHUBIICHHUE:

3.7 R =pl/S
3.8 3akon Oma 17151 yyactka snekrpuueckoit nenu: = U/R
[TocnenoBarenbHOE COETMHEHNE TTPOBOJHUKOB:
- TT—T7T r. D—
3.9 [TapannenbHO€ COeIMHEHHE MPOBOIHUKOB PABHOTO COMTPOTUBIICHHUS:
e o R
U=U,I=I+1.R=—.
: = N = )
CwmenaHHbIE COETMHEHUS TPOBOIHUKOB
3.10 PaboTta u MmomtHOCTh 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jl>xoyins — JleHna:
3.11 :
. Q — I . R . 'f
310 OnbiT Opcrena. MarHuTHoe Mojie NPsIMOrO MPOBOAHUKA C TOKOM. JIMHMU
MarHUTHOM MHIYKLIHUU
313 MaruutHoe 1II0jJl€ MOCTOSHHOT'O MarHura. Bj3amMoaelcTBHE IIOCTOSHHBIX
MarauToB
3.14 JlelicTBME MAarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM
3.15 Omnbitel @apanes. SABneHue neKTpoMariuTHoN uHAyKuu. [Ipasuno Jlenua
IIpakmuueckue pabomol
N3MepeHne  BIEKTpUYECKOro  CONPOTHBIICHUS  PE3UCTOPA; MOIITHOCTH
ANEKTPUYECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCHUMOCTH CHJIbI TOKAa, BO3HHUKAIOIIETO B IMPOBOJHUKE

(peBI/ICTOpLI, naMnqua), OT HaAIIPsKCHHA Ha KOHIAX IMPOBOAHHKA, 3aBUCUMOCTHU
COMMPOTHUBJICHUA OT OAJIMHBI IPOBOJHUKA, IIJIOIIAAN €TI0 MOIIECPCYHOI0 CCYCHUSA U

YACIbHOI'O COIIPOTUBJICHUA.




HpOBepKa ImpaBujia AJIA SJICKTPUYCCKOTO HANIPAXKCHUA ITPpU MOCIICIJOBATCIIBHOM
COCAUHCHUHN INPOBOAHUKOB; IIpaBHJIa JId CHUJIBI 3JICKTPHUYCCKOI'O TOKa IIpHU

NapajuIeIbHOM COEIMHEHUHU IPOBOIHUKOB (PE3UCTOPHI U JTAMIIOYKA)

Qusuueckue A61eHUs 6 npupode: OSIEKTPUYECKUE SBIEHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO )KMBBIX OPTaHU3MOB, MAarHUTHOE T10JIe 3eMJIH, JIpeiid MOoI0CoB,
POJIb MAarHUTHOTO TIOJISL JIs1 )KU3HU Ha 3eMJIe, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea. 3IEKTPOCKOI, aMIEpMETp, BOJIBTMETp, PEOCTar,
CUCTYMK  DJIGKTPUYECKOM  OHEPruH,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeibHbIC AIEKTPONPUOOPHI (mpumepsr), AJIEKTPUYECKHUE
MPEeIOXPaHUTENH, JJICKTPOMArHUT, SJEKTPOJABUTATENh TOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OnekTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast mozeinb cBeta. [IpsmonmHEHOE pacIpOCTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkano
3.22 [Tpenomienue cBeta. 3aKOH PEIOMIICHUS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xox nydeit B tuH3e. PoKycHOE paccTOssHUE TUH3BI. ONTUUECKas cuia
' muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckue mpudopsI
IIpaxmuyeckue pabomoi
W3mepenue onTHuecKod cuiibl coOuparomiel JHUH3bL, (OKYCHOTO pPacCTOSHUS
coOuparonieid JUH3BI (IO CBOWCTBY pPaBEHCTBA pa3MEpOB NpeAMETa U
n300pakeHusl, KOrla MpeIMeT PacloiIoKeH B JIBOMHOM (oKyce), ToKa3aTess
3.26 IIPEJIOMJICHUS CTEKIIA.
HccnenoBanue cBoicTBa M300pakeHUS, TOTYUYEHHOTO C MTOMOIILI0 cOOMparoleit
JTUH3bI, W3MEHEHUs (OKYCHOTO PpACCTOSIHHSI JIBYX CIIO)KCHHBIX JIMH3,
3aBUCUMOCTH yTJia IPEIOMIICHHS CBETOBOTO Jiyya OT yrija MajJeHus Ha TpPaHulle
«BO3JIyX — CTEKIIO»
327 Qusuueckue seneHus 6 npupooe: 3atrmeHuss Connua u JlyHbl, 1BeTa Tell,
' onTuyeckue siBJIeHus B atMmocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texunuueckue ycmpoiicmea: OYKH, TepUCKoN, (oToammapar, OINTHYECKHUE
. CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PanunoaktuBHOCTh. Anbda-, 6eTa-, ramma-u3inyuyenus. Peakiuu anbda-u Oera-




pacmaja

4.2 OmneiTel Pe3epdopaa no paccesnuro anbda-vyactuil. [ImanerapHas Mmoaenb aToma

43 CocraB aromHoro sigpa. M3otomst

4.4 IIepnon nomypacnaza aTOMHBIX sJ1€p

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MacCCOBOT'O YUCEI
Qusuueckue sA61eHUs 6 npupode: €CTECTBEHHbIM paJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, paJdO0aKTUBHOE HW3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JIefiCTBUE paJOAaKTUBHBIX U3JTyYE€HUN Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHAUBUAYAIbHBIN 103UMETp, Kamepa

BI/IJIBCOHa, AACPHAd DHCPIreTUKaA




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1) ®usuka, 7 knacc/ Ileppikun A.B., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxmmonepHoe oomecTBo «M3marenscTBo «IIpocBemenues

2) ®wusuka, 8 xinacc/Ilepoimkua A.B., O0mEcTBO ¢ OrpaHUYCHHOMN OTBETCTBEHHOCTHIO «[[PODAY;
AxkunoHnepHoe oomectBo «M3narensctBo «IIpocBemieHue»

3) ®usuka, 9 knacc/Ileppimkuna A.B.,I'yrauk E.M., O01ecTBO ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO
«JIPODAy; Axnimonepnoe obmectso «M3aarenbctBo «lIpocBenienuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1) ®usuka. 7 kinacc. ba3oBblii ypoBeHb. MeToauueckoe nmocodue k yueouuky .M. [1€ppikuna,
A.W. lBaHoBa,

2) ®usuka. 7 knacc (yriayOnénunslii ypoBenb) Peanuzanus tpedosanuit ®I'OC ocHoBHOTrO 006111€T0
obOpazoBanus. Metoaudeckoe mocodue Jyist yIuTes,

3) ®usuka. Peanmnzanus tpedoBannit ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUS: METOINIECKOE
nocooue i yuyuTens,

4) Coopnuk 3aaa4 o ¢usuke. 7-9 knacc/Jlykamuk B.W., UBanoga E.B., «M3aaTenbcTBO
«IIpocsernieHue»,

5) ®usuka. 8 kinacc. PasHOypoBHEBBIE CAMOCTOATEIbHBIC M KOHTPOJIbHBIE paboThl/Kupuk JLA.,
«M3parenscTBO «Mimekcay,

6) Iloypounsie pa3zpabotku 1o ¢usuke. 7 knacc/Bonkos B.A., [Tonsuckuii C.E., «M3xarenscTBO
«BAKOp,

7) Tectol o pusuke k yueOHHKY A.B. Ilepeimkuna «Dusnka. 8§ kmace»/UYeborapesa A.B.,
«M3narenscTBO «OK3aMen»,

8) KonTponpHble 1 camocTosTeNbHBIE paboThl 10 (husnke Kk yueOHUKy A.B. [lepbimknna «Pusuka. 8
knacey/I'pommesa O.U., «M3natenscTBO «OK3aMen»,

9) KoHTpoJIbHBIE U CaMOCTOSITeTTbHBIC PA0OTHI 10 Gu3nke K yueOHuKy A.B. [lepbrmkuna, E.M.
I'yrauk «®@usuka. 9 kinace»/I'pomiesa O.1., «M3naTenbcTBO « OK3aMEeHY,

10) Coopuuk 3aganuit OI'D pusuka/XannanoB H.K., «MzgarensctBo «OKeMO»,

11) PaGouas Terpanp k yueOnuky A.B. [lepoimkuna @usnka. 7 kinacc/T.A. Xannanosa, H.K.
XanHaHoBa, OOIIECTBO ¢ OTPAHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIOHEpPHOE 00IIIECTBO
«M3narensctBo «lIpocBenienue»,

12) PaGouas Terpaap k yueOHuky A.B. [leppimkuna @usnka. 8 kimacc/T.A. Xannanosa, H.K.
XanHaHoBa, OOIIECTBO ¢ OTPAHUYCHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE 00IIECTBO
«M3parensctBo «lIpocBemienue»,

13) Pabouas Terpans k yueOHuky A.B. Ileppimkuna, E.M. I'ytHuk ®@usuka. 9 knacc/E.M. I'yTHuK,
N.I". BnacoBa OO0111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AKIiioHepHOE 0011eCTBO
«M3marenscTBO «lIpocBemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
D)https://lecta.ru/ - [{ludppoBas o6pazoBaTenpHas miatdopma,

2) https://Ibz.ru/ - 31€KTPOHHBIE peCypCHI MO (HU3HKE,

3)https://fizika.ru/ - caiit ansg npenoxaBatenelt GUINKHU,

4)https://college.ru/ — marepuansl s noarorosku k EI'D ¢ 2002r.,

S)https://elementy.ru/ - «IlyTb B HAyKy» - 3J€KTPOHHBINA KypHAJ TSI TKOJIBLHUKOB,
CTPEMSIIUXCS Pa3BUTh CBOW KPYro30p U YIYUIIUTh 3HAHUS TI0 PHU3HKE,

6) https://fiz.1sept.ru/ — snexTpoHHas MoAOOPKa )KypHAIOB MO (U3UKE OT U3/1ATEIHCKOTO J0Ma
«ITepBoe ceHTAOPS,

7) https://teach-shzz.jimdofree.com/ — Uadopmaruka u pusnka, yHUKaIBHBIN pecypc,

COJIEpP AN AIEKTPOHHBIC OMOJIMOTEKH MAaTEPHAJIOB IO STHUM JIBYM IPEIMETaM;



https://lbz.ru/
https://elementy.ru/
https://teach-shzz.jimdofree.com/
https://teach-shzz.jimdofree.com/
https://teach-shzz.jimdofree.com/

8) http://school-collection.edu.ru/— Enunas komnekuus nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB,
9) https://lesson.edu.ru/ - @eaepanvublii mopran «Poccuiickoe 00pasoBaHuey,
10) https://m.edsoo.ru/ - Equnoe conepkanue o01ero oopa3oBaHus.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOINECCA YYEBHOE OBOPYOBAHHUE

CnpaBo4YHBIC TaOIUIIBI

OBOPYIOBAHUE /I [TPOBEAEHW A JIABOPATOPHBIX,
ITPAKTUYECKUX PABOT, IEMOHCTPALIMIA

MynbTUMETUIHBIA TPOEKTOP, 000PYAOBAHUE ISl AEMOHCTPALUIA, TPOBEACHUS
71a00paTOPHBIX PadoT.


https://lesson.edu.ru/
https://m.edsoo.ru/




