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Pa0ouass nporpamma y4e0HOro npeamera « DUsukm»
AJs yyammxces 5-9 kiaaccon

PabGouas mporpamma mno ydyeOHOMy mnpeametry «Duznka» (yriayOJeHHbIN
YPOBEHB) (J1aJiee COOTBETCTBEHHO — Mporpamma mno ¢usuke, pusnka) BKIOYACT
MOSICHUTENBHYIO 3aIUCKY, COJIepKaHHe OOy4YeHHUs, IUIAaHUPYEMBbIE pe3yJIbTaThl
OCBOCHHMSI IIPOTPAMMBI TI0 (PU3HKE, TEMATHUECKOE TIJIAHUPOBAHHE.

MMOACHUTEJBbHASA 3AIINCKA

Pabouas nporpamma mo dusuke I ydamuxcs / Kiacca paspaboTaHa B
COOTBETCTBUM €  (enepaibHbIM  TOCYJapCTBEHHBIM  0Opa30BaTEIbHBIM
cTaHaapToM ocHoBHOro oOriero oopazoanus (PI'OC OOO), yTBepkICHHBIM
npukazoM MuHncrepcrBa npocBemeHuss  Poccmiickon  ®depepanmmu  OT
31.05.2021 Ne 287 (B pemakuuu mpuka3za oT 22.01.2024 Ne 31), Ha ocHOBe
dbenepanbHOil 00pa3oBaTEIBLHON MpPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMs
(®OIT OO0O0), yTBEPXKJICHHOW MPUKA30M MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoii ®eneparun ot 18.05.2023 No 370 (B pemakuuu mpukaza oOT
09.10.2024 No 704), ocHOBHOIl 00pa30BaTeIbHON MPOrpaMMbl  OCHOBHOTO
obmero oopazoBanust MBO COIIl Ne 31 umenu I'.A. bepauueBckoro (OOII
000), benepanpHOlt paboueil mporpaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHus 1Mo
dusnke.

CopnepkaHue mporpaMMbl IO (PU3KMKE HAMPaBICHO Ha YIOBJICTBOPCHHE
MOBBIIIICHHBIX 3alPOCOB  OOYYAIOIIUXCS, CTpeMSAIMXcs K Oojee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHWUW, W Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydarmommuxcsa. B mporpamme mo  (u3uke  YIUTBIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu TpedoBanuii ®I'OC OO0 k
TJTAHUPYEMBIM JTUIHOCTHBIM U METANPEMETHBIM Pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111€T0 00pa30BaHUsI.

[Tporpamma 1o (pu3uke ycTaHaBIMBAET paclpeneieHue yaeOHOro MaTeprana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACpPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YyUaIOmnXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MTOMOIIY YYUTEITIO B CO3/IaHNU pabodeii mporpaMMbl IO YICOHOMY TIPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YICOHBIX
MPEAMETOB, TOCKOJBbKY (PU3NYECKHe 3aKOHBI JIe)KAaT B OCHOBE IIPOIIECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEW u ¢U3HIECKOU
reorpadueii, BHOCHT BKJIAQJ B CCTCCTBEHHOHAYyYHYI0 KapTUHY MHpa,



IpefoCTaBisieT HauOoyiee SICHbIE OOpa3lbl NPUMEHEHUS HAyYHOrOo METOoja
MO3HAHUS, TO €CTh CII0C00A MOMYYEHUs JOCTOBEPHBIX 3HAHUM O MHUpE.

OpHa U3 TJIaBHBIX 3a/lay (PU3MYECKOTO OO0pa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHUsS COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH U
MHTEepeca K HayKe y 00yJaronuxcs.

W3yyenne ¢u3nkun Ha YOIyOJIEHHOM YpPOBHE TMPEAIOJIaracT YBEpPEHHOE
BIIAJICHUE CJIeIyIOLUMU KOMITE€TEHTHOCTSIMU, XapaKTepU3yIOIUMHU
€CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

HAay4YHO OOBSCHSITH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIEAOBAHNUS;

WHTEPHPETUPOBATh JaHHBIE M HCIOJb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS
MOJIYYeHUS BBIBOJIOB.

[lenn wu3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
omnpeneneHsl B Konuenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peamu3yrounmx
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOIPAMMBI.

[enu n3ydyenust pu3uku Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HHTEpEcCa U CTPEMJICHHsS OOYYarOIIMXCS K HAYyYHOMY H3YYCHHIO
IPUPOJIBI, PA3BUTHE X UHTEIUICKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

pa3BHUTHE TPEACTABICHUI O HAYYHOM METOje MO3HaHWs U (popmupoBaHHE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(GopMHpOBaHNE HAYYHOIO MHPOBO33PEHUS KAaK pPe3yJibTaTa W3Y4YEHHs] OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHEe YMEHHUW TPUMEHATH (U3HUECKUE 3HAHWS W HAYYHbBIE
JI0Ka3aTeNbCTBA Il OObSICHEHUS OKPYKAIOIINX SIBJICHUIA;

dopMUpOBaHHE NPEACTABICHUNH O POAM (U3MKK [ Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW  JAESTEIbHOCTH, CBS3aHHOM C (PU3MKOHM, TMOArOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU;

dopMUpOBaHHE TOTOBHOCTHM K JalbHEHIIEMY H3y4YeHUIO (U3UKU Ha
yIrIyON€HHOM ypOBHE B paMKaxX COOTBETCTBYIOHIMX TNpoduiei oO0ydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTxeHne 3TUX Iiesield MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01m1ero 0opa3oBaHusi 00ECIIEUNBACTCA PEIICHUEM CIICAYIOIIUX 3a/1ay:

npuoOpeTeHre 3HaHUM O JTUCKPETHOM CTPOCHHMM BELIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPOMAarHUTHBIX U KBAaHTOBBIX SIBIICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;



OCBOEHHUE METOOB PEIICHUs PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOUTNX
CO3/1aHUsl U UCHOJb30BaHUS (PU3MUYECKUX MOJENEH, BKIIOYAs TBOPYECKUE MU
IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHMN: HAOMIOJATh SIBICHUS U HU3MEPATH
¢dusznyecKkre BEIMYUHBI, BBIIBUTaTh TUIIOTE3bI U MpeAarath 3KCIepUMEHTaIbHbIC
CHI0COOBI UX TPOBEPKH, IUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEJOBaHMsI, aHAIM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIEJIaTh BBIBOJIbI;

OCBOEHHE NPUEMOB paboThl ¢ HMH(popManuend (U3NUECKOrO COJEpIKaHus,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUAX (PU3UKU, UHTEPHPETAU U
KPUTHYECKOE OlIEHWBaHKE HHPOpMAIUY;

3HAKOMCTBO €O c(epaMu NMPOPECCUOHANBHON AESITENbHOCTH, CBSI3aHHBIMU C
(U3MKON, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
bu3nuecKoil HayKH.

Ha wusyuenue ¢Qusuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE OCHOBHOI'O
oOmiero oOpazoBanus B 7 kitacce orBoauTtcs 102 gaca (3 yaca B HEZIEIIO).

B cootBeTcTBUU ¢ KaneHaapHbIM yueOHbIM rpadukom MBOY COIII Ne 31 umenu
I'.A. bepanueBckoro Ha 2025-2026 yueOHBbII ro Ha peaan3alyio MporpaMMbl IO
IpEeAMETY 3aILUTAHUPOBAHO (TEMATUYECKOE TUIAHUPOBAHUE COCTABJIEHO C YYETOM
TOCYJapCTBEHHBIX MPA3THUIHBIX JHEH, onpeneneHHbIX [IpaBurensctBom PD) 101
yac.

OcBoeHue conepkaHusi IpOrpaMmbl IO IpeaIMETy B 7 Kiacce OyaeT
00€eCIeyeHo 3a CUET COKPAIICHUS Yaca pe3epBHOIO BPEMEHHU.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paszneu 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

®dusuka — Hayka 0 npupone. SIBieHus npupoisl (3JIEMEHTHI COJEpIKaHus,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuMuuHbl. PasmepHocTb. EnuHuUIBl (U3NYECKUX BETUYHH.
W3mepenne Qusnmveckux BeaWuuMH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX €IUHUI B enuHuULbl CHU.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro apyieHus. Onucanue GU3NUecKUX SBJICHUM ¢ TOMOUIbIO MOJIEIIEH.

Hemoncmpauuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

®dusnueckre NpuOOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Onpenenenue UEHbI JeIeHUs NIKaJIbl U3MEPUTEIBHOTO MPUOOpAa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne HcCiIenOBaHUA IO NPOBEPKE TMIOTE3Bl: JAJbHOCTH II0JETA
HIapuKa, NYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIlIE, YeM 0O0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne uacTtul BemiecTBa. CBA3b CKOPOCTHM JABWKEHUS YACTHI[ C
temriepatypoii. bpoynoBckoe nBwxkenue. [uddys3us. BzaumoneiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpuCTaIIIMYeCKUX) Tesl. B3auMOCBSI3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habnronenue sBieHnid, 0OBICHIIONINXCS TPUTSHKEHUEM WM OTTAIKMBAHUEM
YacTUI BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nea 3. /IBuskeHue 1 B3aUMOAeHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBuxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBUCHMOCTEM BEIWYWH, OMNMUCHIBAIOIIUX JABWXKeHHE. OO1ume
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
M3MEHEHUS CKOPOCTHM JABWXKEHHA Tell. Macca Kak Mepa HMHEPTHOCTH TeJia B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHOocTh BemecTBa. CBsi3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue Cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUa
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE€ TpPEHHE. TpeHue B HPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSAMOM.



Jlabopamopuvie pabomul u onvimaol.

OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHUS (IIApUKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOHIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa IIo
HAKJIOHHOU IUTIOCKOCTH.

OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKeHHS (1edhopmMarivm)
MPY>KUHBI OT MIPUIIOKEHHOUN CHUIIBI.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pasnen 4. laBienne TBEPABIX TeJl, }KMAKOCTEH U ra3os.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBEITUUECHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTb JaBJIEHHUA Ta3a OT oOObEMA U TEMIEpaTyphl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH [lackans.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCUMOCTh  JABJICHHMS  JKUJKOCTH  OT  TJIYOMHBI  TOTPYKEHUS.
I'mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiaudeckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJOTHUSX.
Y eTponcTBO BOJOIIPOBOA.

AtMocdepa 3emnn u atmocepHoe naBieHue. IIpuunHBI CyliecTBOBaHUSA
Bo3aAymHOM o0onouku 3emud. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE XKUIAKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3aKkoH ApxuMesa. Y cJIOBUE€ BOSHUKHOBEHUS BBITAIKMBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.

3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATypHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

CooOwaromuecs cocy/bl.

['mppaBnuueckunii nmpecc.

[IposiBnenune neicTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KUIKOCTb
YacTH TeJla U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue miaBaHus Tell: IUIABAHME WM MOTPY’KEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN T€Ja U )KUJIKOCTH.



Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyX EHHOM B
JKUJIKOCTh YaCTH Tea.

OrnpeneneHue BBITAIKUBAKOLIEH CHIIbL, IEUCTBYIOLIEH Ha TEJO, TOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEUCTBYIOIIEH HA TEJO B
KHUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KonctpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U OMPEACICHUE
€€ rpy30I0AbEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckasi paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MonHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MomeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHs phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, JKUBBIX OpraHU3Max.

Mexannueckas dsHeprus. KuHeTMueckas ¢ TOTEHIMAJIbHAS SHEPrusl.
[IpeBpailieHrie OHOTO BHIa MEXAHUYECKOW SHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Jemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccnenoBanue yCcioBUi paBHOBECHUS pblyara.

N3mepenue KIIJ[ HakIIOHHOM MIIOCKOCTH.

N3yuenne npaBuia pbeluara AJisi HOJIBHYKHOTO U HEMOABUYKHOTO OJIOKOB.

Onpenenenue KIIJ] mogBu’HOTO 1 HEMOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOABEME TPY30B MPU MOMOIIU
IMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPAaHEHUSI MEXaHUYECKON SHEPTUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y obydarorerocss OyayT chopMUpoOBaHBI CICAYIONINE JTHYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o 1) nampuomuueckozo 6ocnumanusn:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nYecKoil HayKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(HU3UKOB;

o 2) 2parcoanckozo u 0yxo6HO-HPABCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJI€HHUU OOIIECTBEHHO 3HAUMMBbIX
U 3TUYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuky;

OCO3HAHHE BAXKHOCTH MOPAIbHO-dTUYECKUX MPUHILMUIOB B JEATCIBHOCTH
Y4EHOTO;

o 3) acmemuueckozo 60CnUmMaHuA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHHUSI MHPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAIlUsl B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOW JHO0O3HATEIHLHOCTH, WHTEpEca K WCCIEI0BATEIHCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06va u IMOYUOHATLHO20 O1A2ONOYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJ O€30MacHOrO TIOBEJEHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAIITHUX YCIIOBHUSIX;



c(hOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OIMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa,;

e 6)mpyoo6ozo eocnumanun.

aKTUBHOE YYacTHE B PCIICHHHM IPaKTHYECKUX 3a1ad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, TOpoja, Kpas) TEXHOJOTHYECKOH U COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHIM;

WHTEPEC K MPAKTUICCKOMY M3yUEHUIO MPOoheCChid, CBSI3aHHBIX ¢ (DU3UKOM;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha MPUMEHCHHE (U3WYECKUX 3HAHWU JUIsS pEIIeHUs 3a7ad B
00JIacCTU OKpYKalollel cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OLICGHKH UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

OCO3HAHUE TJI00ATLHOTO XapaKTepa JKOJIOTMYECKUX MPOOJieM M MyTeu HX
pellIeHus;

e 8)adanmayuu K UBMEHAIOWUMCA YCI0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJCUCTBUU TPHU BBHIMIOJTHEHUU WCCIEIOBAaHUN U
MPOEKTOB (PU3NUECKOIN HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETCHTHOCTH 4Ye€pe3 IMPAKTUYECKYIO
JIEeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

OCO3HaHUE JASHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00JIacTH
busuKy;

IJJAaHUPOBAHUE CBOETO PAa3BUTHS B IPHOOPETCHUH HOBBIX (DHU3NUSCKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBISATH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJI30BaHUEM (DU3NUSCKUX 3HAHUIA;

OIIEHKa CBOMX JICHCTBUH C Y4Y€TOM BJIMSHHMS Ha OKPYKAIOIIYI Cpeay,
BO3MOYKHBIX TJI00QTBHBIX TTOCIEACTBHUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpPCAIbHbIC  Y4COHBIE  JCHCTBHSI,  PETYJISTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.



Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble jornueckue geicTBUs:

BBIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKU  OOBEKTOB
(sBNIEHMUI ), KJITaCCU(MUIIMPOBATH UX;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUUs] B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOILIECCOB, JENaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHUH, BBIJIBUTATh THUIOTE3bl O  B3aMMOCBS3SIX
(bu3MYEeCKUX BEJIUYUH;

CaMOCTOSATENILHO BBIOMPATH CHOCOO perieHust yueOHoW (u3nyeckon 3amadu
(CpaBHEHHE HECKOJBKMX BAapUAHTOB PEILICHMs, BHIOOpP HamOoJiee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eUCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOAUTL MO CAMOCTOSTENIBHO COCTaBJIECHHOMY IUIAHY OMBIT, HECIIOKHBIM
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH M JJOCTOBEPHOCTh HH(POPMAIIUIO, TTOTYICHHYIO
B XOJI€ UCCJIEIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEAEHHOTO HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH NPEIIOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSITh PA3IUYHBIE METOJbl, HHCTPYMEHTHI M 3alpOChl MPU TOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yaeOHOMN (hrU3UIeCKOi
3a/1a4y;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIUIO
Pa3JIMUHBIX BUJOB U (DOPM TIPECTABIICHHUS;

OIICHUBATh HAAEKHOCTH HMH(POPMAIMU TI0 KPUTEPUSM, MPEAJIOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpEICTaBIICHUS
nHpopMalMu W WUTIOCTPUPOBATH pellaeMble 3aJayd HECJIOKHBIMU CXEMaMH,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
B XO0JIe OOCYXJeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOHl TeMBbI H



BBICKA3bIBaTh WJIEW, HAIlCJICHHBIE Ha pEIICHHE 3a7a4dl W  MOJJEpKaHUE
0arokenaTeaIbHOCTH OOIICHUS;

COTIOCTaBJISATh CBOU CYXKIICHUSI C CYXACHUSAMHU JAPYTHX YYACTHUKOB JHAIIOTA,
oOHapyKHUBaTh Pa3IMUMEC U CXOJCTBO MO3HUITHIA;

BBIPQKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U ITUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3YJbTAThl BBHITIOJHEHHOTO (DU3MYECKOTO OIhITa
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIMBHUIYaIbHOM
paboOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYCCKOM TIPOOIEMEIL;

MPUHUMATH 1[I COBMECTHOM JIEITEIIbHOCTH, OPTaHH30BBIBATh JACHCTBUS 110
e€ JOCTIKEHUIO: PpaCTIpenessiTh POJH, OOCYXKIAaTh MPOIECChI W PE3yJIbTaThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

BBITIOJIHSATH CBOKO 4YacTh pPabOThI, JOCTUTAs Kauye€CTBEHHOTO pe3ysbTaTa IO
CBOEMY HAaIpaBJIECHUIO W KOOPAUMHHUPYS CBOM JEWUCTBUS C JPYTHUMH YJICHAMHU
KOMAaH/IbI;

OIICHMBATh KAadyeCTBO CBOEr0 BKJIaJa B OONIUH TPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEITFHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBHUSA
Camoopranusauus:

BBISIBJIATH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMUX ISt
pereHns GU3NIeCcKuX 3HaHWM;

OpPUEHTUPOBAThCA B  PA3JIMYHBIX  MOAXOJaX  NPHUHATUA  PEUICHUU
(MHAMBUyATbHOE, IPUHSTHE PEIICHUS B TPYIIE, IPUHATUE PEUICHUM TpyNoi);

CaMOCTOATENIbHO COCTaBJIATh AJNTOPUTM pelIeHUs (PU3NYECKOW 3aJayul WU
IUIAaH UCCIICJIOBAaHUS C YYE€TOM HMEIOLIUXCS PECYpcOoB M COOCTBEHHBIX
BO3MO>KHOCTE, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, DMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluu U IpeajiaraTh iaH €€ NU3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTH)KCHHS)  PE3YJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITIOJHEHHUS
(bu3nUecKkoro McciaeAoBaHUs WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
W3MEHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIU U YCIOBUSAM.

CTaBUTh ce€0sl HA MECTO JPYroro yejoBeKa B XOJ€ CIopa WIH JUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYToro.

MpPU3HABATh CBOE MPaBO Ha OIMIMOKY MPH PEIICHUH (PU3NYECKUX 3a7a4 WUJIHU B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.



IHNPEAMETHBIE PE3YJIBTATDBI

K koHIly 00y4ueHus ¢ 7 Kaacce IpeIMETHBIE pE3YyJIbTaThl HA YTIyOJEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHIA:

UCITIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMMHUUYECKHUE SIBIICHUS, HAOJIOICHNUE,
HKCIIEPUMEHT, MOJIe]b, THUIOTE3a, €IUHUIIBI (U3UUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHMYECKOE JIBI)KCHUE (PaBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIMHENHOE),
TpPaeKTOpHsI, PaBHOACHCTBYIOMmAs cuj, aedopmarus (ympyras, TUIaCTHYECKas),
HEBECOMOCTh, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyarh siBiieHus (Auddy3us, TEMIOBOE ABUKEHUE YaCTHUIL
BCII[ECTBA, PAaBHOMEPHOE JBIDKEHHWE, HEPAaBHOMEPHOE MBWKCHUE, WHEPIIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPBIX TEJl C 3aAKPEIIEHHON OChIO BpalICHUS,
nepeaada JaBlieHUs TBEPIBIMHU TeJIaMH, KHAKOCTSIMHU W Ta3aMmH, aTMoc(epHOe
JIaBJICHUE; TUIaBAaHUE TEJ, TPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) TI0 OMMCAHUIO UX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIONIUX JaHHOE
(bu3HUECcKOe SIBJICHHUE;

pacmo3HaBaTh ~ TPOSBICHHE  HM3YYCHHBIX  (U3WYECKUX  SBJICHUH B
OKpYyXaroleM Mupe (B TOM uucie (PU3ndecKue SBJICHUS B MPUPOJIE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXXHBOUW MpHUPOE, IEHCTBUE
CWJI TSDKECTU, TPEHHUSI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUSI Ha JKUBOW OpraHW3M, TUIaBaHHWE PHIO, phlYard B TeJie YEIIOBEKa), MpHU
ATOM TIEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4EOHYIO, BBIACIATH CYIICCTBCHHBIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh WU3YUYEHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
buzndeckue BeaUUMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CpEIHsAsl CKOpPOCTh, CHJIa YNPYTOCTH, CHJIa TSXKECTH, BEC Tella, CUjla TPEHUs,
JaBJIEHUE TBEPAOIO Teja, AABJIEHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOLIAs CHUJIA,
MeXaHHuYecKass padoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KOA(HUIMeHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUUYECKas M TIOTCHIIUAJIbHAS SHEPTHsI ), TIPU
OMMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIh3YEMbIX BEIIMYHH,
uX OOO3HAUCHHUS W CIUHUIBI (U3UYCCKUX BEIMYWH, HAXOAUTHh (HOPMYJIBI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
UCIIOJIb3Ys TIPAaBWJIA CIOKEHHsI CHJ (BIOJIb OJHOM TpsiMoii), 3akoH ['yka, 3akoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHHUS MEXAaHWYECKOW JHEPTuu, IMPU STOM



JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIpaXKEHHUE;

CTPOUTH MPOCTHIE (PU3MUECKHE MOJEIH pealbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJCNIATh MPU STOM CYIIECTBEHHbIE M BTOPOCTEIICHHbIE CBONCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh GU3NUECKUE MOJCIHU JJIsl OOBSICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHHUSA, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pelaTh
KaueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBAHUS
XapaKTepHbIX 3HAYEHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBAaTHYIO
($U3MYECKYI0 MOJEIb, BBIABIATH MPUIMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIETIOYKY PpAacCyXJIEHHH C ONOpol Ha M3yUYEeHHBIE CBOWCTBA
(buznyecKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

pemars pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKyU, BIOUpas aIeKBaTHYIO (PU3HUYECKYIO MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB
U (HOpMYyII, CBA3BIBAIOIMINX (PU3NYCCKUE BEIMUYMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/ladyM, BBIABIATH HEAOCTAIONINE WM HW30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP METOJAa pELIEHUS 3aJaud, HCIOJIb30BaTh
CIPaBOYHbIE JAHHBIC, POBOJUTh MAaTEeMAaTUYECKUE MPEoOpa3OBaHUS U PACUETHI,
OLICHUBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HAYCHUs (PU3MYECKONW BETHMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh NpU [OMOIIU
¢u3nyecKux METOAOB, W NpeljaraTb OPUEHTHUPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAaHWU  WUCCIENOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumoTesy), UHTEPIPETUPOBATH OTYyUYEHHBIN PE3yIbTaT;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBJICHUN WU (PU3NIECKHUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHUE HHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJN, Mepenadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBICHHE NEHUCTBUS aTMOCHEPHOTO NaBJICHMS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (HOpPMYJIHPOBATh MPEANOJIOKEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IEeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIHI;

NPOBOAUTH TpPSMbIE M KOCBEHHBIE W3MEpEHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIIeparypa,
IUIOTHOCTh JKUIKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKECHMS, JIaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXKEHHOE B >KHUJKOCTh
TeNO, KO3(PPUIMEHT TOJNE3HOT0  JEWCTBUS  NIPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB, OOOCHOBHIBATH BBHIOOP



METOJla M3MEpeHUs, (UKCHUPOBATH IMOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSEMOM BETMYHMHBI C IOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBAThH MOTPEIIHOCTh U3MEPEHUH;

IIPOBOJNTH HECIIOXKHBIE JKCIIEPUMEHTAIbHBIC HWCCIEAOBAHUS 3aBUCUMOCTEH
Gu3MYECKUX BEIWYUH (3aBHCHUMOCTH IyTH PAaBHOMEPHO IBHXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIBI
TPeHHUsI OT IUIOMIAJNA COMPHUKOCHOBEHHUS TEJ, CHUJIBI YINPYTrOCTH OT YIJTUHCHHS
IPYKUHBI, BBITAJKABAIOIMICH CHIBI OT 00hEMa TOTrpYy)XKEHHON dYacTh Tela W OT
TUTOTHOCTH KHUJIKOCTH, €€ HE3aBUCHMOCTU OT TUIOTHOCTH Teljia, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUs TEJ, YCIOBUN paBHOBECHsS pblyara
u OJOKOB): COBMECTHO C yuHTesleM (OpMYyJIUpoBaTh 3aJadyy M THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HHCTPYKLUH,
IPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DPM3HUECKUX BEJIWYUH B BUJAE TAOJUIl U
rpaukoB, OILEHWBATh MOTPEIIHOCTH, JeNaTh BHIBOABI TI0 pe3yibTaTaM
WCCIICIOBAHMS,

coOnoaTh NpaBWJa TEXHUKM O€30MacHOro Tpyna mpu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

YKa3bIBaTh MIPUHITUIBI ICUCTBHUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETp, COOOMIaloIMecss Ccocynbl, OapomeTp, pbIvar,
MOJIBMXKHBIN M HEMOABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCT;

XapaKTEePU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX TPHUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX omucaHus (B TOM
qyclie: MOAIIUITHUKY, YCTPOHCTBO BOJOMPOBOJIA, TUAPABINYECKUN Tpecc, cu(oH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBONW HACOC, apEOMETpP), HCIONb3ysd 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMBl M CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHOOPOB M TEXHOJOTMUYECKUX MPOIECCOB TMPH
peleHny y4eOHO-TIPaKTUUECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TPUMEPAX) MPAKTHIECKOTO
UCIOJb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30MacHOCTH MPU OOpalllEeHUU C MPUOOpaMHU M TEXHUUYECKHMMHU YCTPOMCTBaMH,
COXpaHEHHUsS 3I0POBbsI U COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHUS B
OKpYKaroLIEN CpeJie;

OCYIIECTBIIATH OTOOP UCTOUYHUKOB MH(MOPMAITIHN (PU3UIECKOTO CONECPKAHUS B
HuTepHere, caMOCTOSTENbHO (HOPMYIHUPYsl TOMCKOBBIM 3ampoc, Ha OCHOBE
UMCIOINXCS 3HAHUH W IMyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIICISATH



uHOpMAIMIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

WCITOJI30BaTh TP BBIMIOJTHEHUM YYEOHBIX 33JaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalIbl, PECYpPChl CETU
WNuTepHeT, BiaaeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMCHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJUYHO JieNlaTh KpaTKUE COOOIICHHS O Pe3ysbTaTaxX MPOEKTOB WM y4eOHBIX
WCCIICOBAHNM, MPU STOM TPaMOTHO HCHOJIb30BaTh HM3YyYECHHBIN MOHATUHWHBIN
ammapar Kypca (GU3MKH, COTPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IPU  BBINOJHEHUM YYEOHBIX TIPOCKTOB M MCCJIEAOBAHUU pacHpeesiiaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/lauaMu, CJICIAUTH 3a
BBITIOJIHEHUEM IUTaHA JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
JESATENbHOCTh TPYIIbL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI pecypen
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKOIIEr0 MHUPa
1.1 ®duzuka — HayKa 0 IpUpoJe 2
1.2 dusnueckue BETUYNHBI 4
1.3 EcTtecTBeHHO-HaY4YHBIN METO]] IO3HAHUS 2
Htoro no paznemny 8
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 2 1
JIBH>KeHue 1 B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 1
Hroro no pazneny 7
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHH4ecKoe JBHKCHHE 10
3.2 WNuepuus, Macca, IIOTHOCTh 9
3.3 Cuita. Bunsr cun 14
Hroro no pazneny 33
Paznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JaBnenue. llepenaya naBneHust TBEpABIMU 5 2
TeJIaMH, >KUIKOCTSIMHU U Ta3aMHu
4.2 JlaBIIeHHE )KUIKOCTH 6




4.3 ATMocdepHOe aBIeHHE 5 1
44 HeﬁCTBITI.C KUJKOCTHU U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO

Wroro no pazueny 28

Pa3nes 5. PaGora n MOIIHOCTD. JHepIrus
5.1 PabGora 1 MomHOCTH 5 1
5.2 [IpocTeie MexaHU3MBI 10 2
5.3 MexaHuueckasi SHeprus 5

Hroro mo pazueny 20

Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOPUTEIIEHO-0000IIAOIINI MOTYITH 5

Htoro no pazneny 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 101 23




IHOYPOYHOE IINTAHUPOBAHHUE

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHUM OKPY:KAIOIIero Mupa — 8 yacon
®usznka — HayKa o npupojae. JABieHus
1 YKa O TPHPOA 1 02.09.2025
MIPUPOJIBI
2 ®dusnvecKkue ABICHUS 1 03.09.2025
Pu3nyecKkue BeIMYruHbl. Pa3MEepHOCTD.
3 Oduznyeckue mpuOopsl. [lorpenrHoctu mpu 1 05.09.2025
MPSIMBIX H3MEPEHUSIX
Ypox-uccneoosanue "Hzmepenue nunetinvix
4 P P , 1 1 09.09.2025
pasmepos mesl u NPOMeNCYMKo8 8peMeHU
Jlabopamopuas paboma "Hzmepenue 0ovéma
5 pAOpIAz p P 1 1 10.09.2025
AHcUOKOCIU U MBEPA020 mend
Jlabopamopnas paboma "Onpedenenue
6 PAMOpIa b pecetei 1 1 12.09.2025
pazmepos manvix mei. Memoo psoos
Mertoasl HaydHOTO MMo3HaHMUA. Onucanue
7 BT HaYAHOTo T ) 1 16.09.2025
(UBHYECKUX SIBJICHUH C IIOMOIIBI0 MOJIETICH
Ypox-uccneoosanue "llposepka cunomeswi:
O0aIbHOCMb NOAEMA WAPUKA, NYUJEHHO20
8 P, TV 1 1 17.09.2025
20pU30HMANLHO, meM Oonbule, Yem 6obue
evicoma nycka"
Pa3pnen 2. [lepBoHayaibHbIE CBEACHHS O CTPOCHHH BelllecTBA — 7 4acoB
Crtpoenue BemiectBa. OMBITHI,
9 JTIOKa3BIBAIOIIUE TUCKPETHOE CTPOCHHE 1 19.09.2025

BE€IICCTBA




Jlabopamopnas paboma "Oyenxa ouamempa

10 amoma mMemooom psi0o8 (¢ UCNONb308AHUEM 23.09.2025
gdomoepacghuii)”
Ypox-uccneoosanue "Habnooenue

1 Mensn8020 pacmu{?enuﬂ 2azos. Onvimul no 94.09.2025
0OHApPYHCEeHUIO 0eUCmBUs CUL MOLEKYIAPHO2O0
npumscerus"

12 JBmwxenue yactun Bemectsa. Jnddysus. 96.09.2025
bpoyHOBCKOE IBH>KEHUE
Ypox-uccneoosanue "Habnrooenue u

13 00bsICHeHUe OPOYHOBCKO20 OBUMNCEHUSL U 30.09.2025
oughghysuu”

14 B3aumoseiicTBue 4acTuIl BEIIeCTBA: 01.10.2025
MPUTSDKEHUE U OTTAIKHBAHHE

15 ArperaTHble COCTOSHUS BEIIECTBA. ) 03.10.2025
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

Pa3nen 3. /IBu:keHne U B3anMojieiicTBue Tea — 33 yaca

16 Mexannueckoe asuxenue. 11yTs, 07.10 2025
TpaeKTOpusi, epeMelIeHne

17 PaBHOMEpHOE M HEpaBHOMEPHOE JIBUKECHUE. 08.10.2025
CxopocTh

18 Haxoxnenue ckopoctu, H}\/'TI/I U BPEMEHH MPU 10.10.2025
PaBHOMEPHOM MPSMOJIMHEHHOM JBUKCHUH

19 Jlabopamopnas paboma OnpeaefzeH:te 14.10.2025
CKOPOCMU PABHOMEPHO20 OBUNCEHUS

20 I'paduku npssMoNIMHERHOTO PAaBHOMEPHOTO 15.10.2025
JIBUKCHUS

21 Pemenue 3anau no teme "Pacuer cpenneit 17.10.2025




ckopoctH"

Jlabopamopnas paboma "Onpedenenue

22 cpedHell CKOpOCMU CKOIbIICEHUSL OPYCKA UU 21.10.2025
wapuxa no HaKIOHHOU niockocmu”
OTHOCUTENBHOCTE ABMKEHHU. CII0KEeHUE

23 > g 22.10.2025
CKOPOCTEH MpH MapaieIbHOM JBH)KCHUN
TTonyyenue u ananus rpadUKOB 3aBUCUMOCTH

24 b rpad 24.10.2025
IYTH U CKOPOCTH JIBIXKCHHS OT BPEMEHHU
Pemenue rpaduueckux 3aaad mo Teme

25 "Mexanuka. PaBHOMEpHOE IPSAMOIIMHEITHOE 05.11.2025
nBIOKeHne"

26 SIBiieHnEe MHEPLUMH. 3aKOH UHEPLIUHU 07.11.2025
B3aumoselicTBue TN Kak MpUYrHA
M3MEHEHH CKOpoCcTH. Macca Teja kak Mepa

27 P P 11.11.2025
WHEPTHOCTH TeJIa TIPU MOCTYNATeIbHOM
IBIDKEHUN
Ypox-uccreoosanue "Cpasnenue macc no

28 P . ? 12.11.2025
83aUMO0elCmEUIo mej

29 IInoTHOCTE BelecTBa 14.11.2025
Jlabopamopnas paboma "Onpedenenue

30 PATIOPIAZ P t 18.11.2025
NJIOMHOCMU MEEPA020 mena
Pemenne 3amau mo teme "Macca Tea.

31 8 " 19.11.2025
IInmoTHOCTE BemecTBa
CwMmecnu u cinassl. [ToBepxHOCTHAS U

32 ! P 21.11.2025
JIMHEWHAA UIOTHOCTD
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TEMe

33 "®u3nka — Hayka 0 IpPUpPOJIE. 25.11.2025

[lepBoHauanbHbIE CBEACHUSI 00 ATOMHO-




MOJIEKYJIIPHOM CTPOEHHUHU BEILIECTBA.
Mexanuka"

KountpoabHnas padora no teme "®uzuka —

Hayka o npupozje. [leppoHavyajbHbIe

34 26.11.2025
cBeJeHUs1 00 AaTOMHO-MOJIEKYJISIPHOM
cTpoeHuM BemecTBa. Mexanuka'"

35 Cuia. fIBnenue tsarorenus. Cuiia TSKecTu 28.11.2025

36 'I'/I3o6pa>KeHHe cuil. Pemenue 3"az[at1 1o TeMe 02.12.2025

Omnpenenenue CUIbl TSHKECTH

37 Cuna ynpyroctu. 3akoH ['yka 03.12.2025

38 Bec tena. Usmepenne cuit. JluHamomeTp 05.12.2025
Ypox-uccneoosanue "Habniooenue

39 UBMEHEeHUsL CKOPpOCMU NPU 83AUMOOeUCEUU 09.12.2025
men"

40 PemeHI/Ie":;a)Iaq o Teme "Cuita ynpyrocru. 10.12.2025
Bec tena
Jlabopamopnas paboma "Onvimei,

41 demoHcmpupyouue 3a8UCUMOCb 12.12.2025
pacmsdicenus (Oeghopmayuu) npysICuHsl om
NPUNOAHCEHHOU cunbl”

42 Cuna tpenus 16.12.2025

43 Cnoxenue cwi. PaBHoelcTByromas cuia 17.12.2025

44 PCH_ICHI/ICVSaILa‘I o TeMe '(':JIO)KGHI/IC CHIL 10.12.2025
PaBHOpelCTBYIOIAs cria

45 Pemenue 3amad mo Ter, BzanmoneiictBue 93,12 2025
Ten. CUTbl B MEXaHHKE

46 KonTpouabsHnas pabora no teme 94,12 2095

"B3aumoaeiicrBue Tea'.




Jlabopamopnas paboma "Onvimul,
demMoHcmpupyouue 3a8UCUMOCHb CUTbL

47 MPEHUsL CKONbIHCEHUSL OM CUNbL 0ABEeHUs U ) 1 1 96.12.2025
Xapaxkmepa COnpUKacarouuxcs no8epxXHoCmel.
Hccnedosanue 3asucumocmu cuivbl mpenus om
RI0WAo0U CONPUKOCHOBEeHUs "

48 Pentenue 3amau mo Ter "B3auMongeiicTBue 1 30.12.2026
Ten. CUilbl B MEXaHUKE

Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB — 28 yacos

49 JlaBneHue TBEPABIX TEI 1 13.01.2026
Ypok-sxcnepumenm "Cnocobwi onpedenenus

50 P P - P 1 1 14.01.2026
oaenenusi meepoozo meid

51 Ypox-uccneoosanue ”3a:§ucuMocmb oaenenus 1 1 16.01.2026
2asza om memnepamypul

50 JlaBaeHue KUJIKOCTEH U Tra30B. 3aKOH 1 20.01.2026
ITackans

53 [THeBMaTHYEeCKUE YCTPOHCTBA 1 21.01.2026

54 3aBUCHUMOCTH JIaBIIEHUS )KUJIKOCTH OT 1 93.01.2026
II1yOUHBI

55 I'mapocraTuyeckuii mapagokc 1 27.01.2026

56 Ypox-np"oeKT "N3ydyeHne cooOmarmumxcs 1 98.01.2026
COCY/IOB
VYpok-koHdpepenuus "[ mapapauueckue

57 . 1 30.01.2026
MEXaHU3MBI

58 Vcnonp30BaHNe BEICOKHX JTaBIICHUH B 1 03.02.2026
COBPEMEHHBIX TEXHOJIOTHSIX

59 Pemenue iaz[aq o Teme "JlaBrnenue 1 04.02.2026
KUAKOCTU




ATmochepa 3eMiIH U IPUIUHBL e

60 06.02.2026
CYIIECTBOBaHUS

61 Ypox-uccneoosanue "llpossnenue deticmaus 1 10.02.2026
ammocgheprozo dagnenus”

62 Hzmepenne armocdeproro aasineHus. OnbIT 11.02.2026
Toppuuennu
3aBUCUMOCTH aTMOC(EPHOTO AABJICHHUS OT

63 BBICOTHI HaJl ypoBHEeM Mops. [Tpubopsr st 13.02.2026
U3MepeHus aTMOCHEPHOro AaBlICHUS

64 Bbapomerp-anepous. ATMochepHOe JTaBlIeHUE 17.02.2026
Ha Pa3JInIHBIX BBICOTAX

65 Britankuaromas cuna. 3aKkoH Apxumena 18.02.2026

66 Pemenwue 3amau mo Teme "3akoH Apxumena" 20.02.2026
Ypox-uccneoosanue "Ixcnepumenmanvroe

67 0OHapyiceHue 0elcmeus HCUOKOCMU U 2a3d 1 24.02.2026
Ha nozpydicenHoe 8 Hux meuno"
Jlabopamopnas paboma "Onpedenenue

68 svimanKugarouell Cusl, oeticmayoujell Ha 1 25.02.2026
mejlo, NO2PyAHceHHOoe 8 HCUOKOCHD "

69 [TnaBanue ten 27.02.2026
Jlabopamopnas paboma "Hccredosanue

70 3asucumocmu eca meia 6 600e om oovema 1 03.03.2026
NO2PYIHCEHHOUL 8 HCUOKOCMb yacmu mena"

71 BosayxonnaBanue. I1naBanue cynos 04.03.2026

79 Pemenue 3amau mo teme "3akon Apxumena. 06.03.2026
VYcnoBus naBanus ten'

73 Pemenne 3agau mmo teme "JlelicTBre 10.03.2026

KHUOKOCTHU U I'a3a Ha IIOTPYKEHHOC B HUX




TeI0"

VYpoxk-npoekt "KoHcTpynpoBaHnue apeoMeTpa

74 WM JIOJIKU U OTIpE/IeNICHUE 11.03.2026
rpy30M0abEMHOCTH"

75 [ToaroroBka K KOHTPOJIBHON pa60Teuno TeMe 13.03.2026
" JlaBJieHUE TBEPJIBIX TEJ, )KUIAKOCTEN U ra3oB"

76 Koutpoasnas padora nou TeMe "I['i'lB.He}II/Ie 17 03.2026
TBEPIBIX TeJl, :KUJAKOCTEel U ra3oB

Paznen S. Pa6ora u MomHocTh. JHeprus — 20 yacos

7 Mexanunueckas pabota 18.03.2026

78 MoIHOCTh 20.03.2026

79 Pemenue 3a1au Ha onpenenenue padboOTh U 31.03.2026
MOIIHOCTH

80 PaboTa cuiibl TSKECTH U CHIIBI TPEHUS 01.04.2026

81 YpOK-I/IccneE[OBaHHe "P?C‘{éT MOH_IHOCTI/I:' 03.04.2026
pa3BHUBaeMO MpU MOIBEME IO JIECTHUIIE

82 ITpocTeie MEXaHU3MBI 07.04.2026

83 MowmenT cuibl. [IpaBuno MOMEHTOB 08.04.2026
Jlabopamopnas paboma "H3zyuenue npasuna

84 pyluaza 0isi NOOBUNCHO20 U HENOOBUIHCHO2O 10.04.2026
onokos"

85 "30510TOC MPaBUIIO" MEXaHUKH 14.04.2026
Pemenue 3anau no teme "3010T0€E MpaBUIIO

86 MexaHukHu" / Beepoccuiickasi mpoBepoYHast 15.04.2026
padora

87 Pemenue 3amay mo Teme "Pabora cuiibt 17.04.2026

TsDKeCTH U cuitbl TpeHus" / Beepoccuiickas




npoBepoyHasi pa6ora

VYpoxk-npoekT "[IpoekTupoBanue

88 " 1 21.04.2026
MOJIMCIIACTOB C 33JJaHHBIMU TTapaMeTPaMHU

89 Ypok-koudepennus "IIpocteie MCXE'lIHI/ISMLI B 1 99 04.2026
OBITY, TEXHUKE, JKUBBIX OPraHU3Max

90 KoaddunmenT mone3noro neicTBus NpocThix 1 94.04.2026
MEXaHHU3MOB

o1 Jlabopamopnas paboma "Onpedenenue KII/] 1 98.04.2026
NOOBUNCHO2O U HENOOBUNCHO20 DJI0K08"

92 Mexanunueckas sHeprusi. Kunernueckas u 1 90.04.2026
MOTEHILIMaIbHAas SHEPTUs

93 3aK0oH COXpaHEHUsI MEXaHUYECKON IHEPTUU 1 05.05.2026
Ypok-sxkcnepumenm "Ixcnepumenmanvroe

94 onpeoeneHue u3fl/l€H€H1/l}l KUHemu4eckou u 1 06.05.2026
HOMEHYUANbHOU dIHepeUU NPU CKAMbISAHUU
mena no HakAoHHoU niockocmu”

95 [TonroroBka Kk KOHTPOJIBHOW paboTe Mo Teme 1 08.05.2026
"Pabota u MourHOCTh. JHEprus"

96 Koutpoasnas padora no teme ""Padora u 1 12 05.2026
MOIIHOCTH. JHeprus'

Paznen 6. [loBTOpHUTEIbHO-00001A0IUIT MOAYJIb — 5 YacoB

97 Pa6ora c Tf:KCTaMI/I o TeMe "MexaHndeckoe 1 13.05.2026
JIBUKCHHE

98 Pa6ota c Texctamu o Teme " Ctpoenue 1
BeliecTB” 15.05.2026

99 PaGora cv 'TCKCTaMI/I no teme "Cuiibl B 1 10.05.2026
npupojie

100 Pabora ¢ Tekcramu o Teme "JlaBieHue 1 20.05.2026




TBEPJBIX TEJN, )KUJIKOCTEH U ra3oB"

101

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Pa6oTa ¢ TekcTtamu 1o Teme "DHeprusi.
[IpocTbie MexaHu3MbI"

101

23

22.05.2026




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Koxa
MpPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTaThl 0CBOCHUSN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero oﬁpasoBa}mﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘ICCKO€ SABJICHUC

1.3

pacrio3HaBaTh  MPOSIBICHHE  HM3YyYCHHBIX  (PU3MUYECKUX  SIBICHHHA B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM [EpPEBOJUTH MPAKTUYECKYIO 3ajady B Y4yeOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NUECKUX SBICHUN

1.4

OIKCHIBATh M3yYCHHBIE CBOWCTBA TE€N M (DPU3MUYECKHE SBICHUS, HCIIONB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(Gu3HYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, X O003HAUYEHUS U €IUHULIBI
(GU3NYEeCKUX BEIWYHMH, HAXOAUTh (OPMYINBI, CBS3BIBAIONINE JIAHHYIO
¢u3nyecKyr0 BEIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaduKH
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJB3ysl HM3YYEHHBIE 3aKOHBI, TMpPH OTOM J1aBaTh  CJOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATUYECKOE BEIPAKECHHE

1.6

OO0BSICHATDH (PU3NYECKHE SABICHUS, TPOLIECCHl U CBOICTBA TeJ, B TOM YHUCIE U
B KOHTEKCTE CUTYaIMil IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYEeCKUX
maroB ¢ omnopod Ha 1 — 2 M3y4eHHBIX CBOICTBa (PU3MYECKUX SIBICHUH,
(bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemate pacué€THele 3amauud B 1 — 2 [EHCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopMysbl, CBA3bIBalONIME (U3UYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUS 3ajlaud 3allMChIBaTh KPATKOE YCIIOBHUE, MOJACTABIATh (U3NUECKHE
BEJIMYMHBI B (OPMYJBl U TPOBOAUTH PacU€Thl, HAXOJAUTH CIPABOYHBIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTUCTUYHOCTh
MOJy4eHHOM (PHU3NYEeCKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXXHO pEIIUTh MPH TOMOIIU
(bu3NYECKUX METOJOB, B ONMMCAHUH HCCIIEJOBAHUS BBIJCNATH MIPOBEPIEMOE
MPEeIoJIoKeHNnEe (TUIOTe3y), pa3inyaTh U UHTEPIPETHPOBATH MOTYUESHHbIN
pe3ynbTaT, HAaXOAUTh OMIMOKM B XOJ€ OIbITA, JelaTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tel: (hOPMYJIHUPOBATH MPOBEPSIEMbIC IMPEINOIOKCHUS, COOUPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO 00OpYIOBaHHUsS, 3alIUCHIBATh XOJ OIbITa U
(bopMyITUPOBaTh BEIBOIBI

BBIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJb30BAaHUEM aHAJIOTOBBIX MU
IUGPOBBIX MpPUOOPOB, 3allUCHIBATh IIOKa3aHUS MPHOOPOB € Y4YETOM
3aJJaHHOW a0COIIOTHON MOTPELIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUYECKON BEIMYMHBI OT
IpYrol ¢ HCIONb30BAaHHMEM MPSIMBIX H3MEPEHHH, y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCeNOBaHUs, coOuparb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIeAys MPEeAJoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIMYUH B BHJIC
MPEIUIOKEHHBIX TAa0NMHMII W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHMUSI

NpoOBOANTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/IIICCKI/IX BCJIIMYHNH, CJICAYS
HpeHHO)KeHHOﬁ HHCTPYKIMU: TIPpHU BBIIOJHCHUU HSMepeHI/Iﬁ CO6I/Ip8.TL
OKCHHCPUMCHTAJIbHYIO  YCTAHOBKY MW  BBIYMCIATH 3HAUCHUC HCKOMOM
BCIIMYHHBI

co0Ir0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1a00paTOPHBIM
o0opynoBaHuEeM

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh  MPHUHIMIIBI  JEHCTBUS  W3YyYCHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX (PM3MYECKHUX SIBIEHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNUTE  TPUMEPHl  (HAXOAWTh  HWH(MOpMAIMIO O  MPHUMEpax)
NPAaKTUYECKOT0 HCMOJIb30BaHUS (U3NYECKMX 3HAHUM B MOBCETHEBHOMN
KHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpallleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIIOIEHUS] HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

OCYIIECTBIISAITh OTOOpP HMCTOYHMKOB HH(popmanuu B cetn HTepHeT B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHMH MW NyTEM CPaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUUBOMMIN MOXKET OBbITh
HEJOCTOBEPHOMI

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3aJaHUM HAYYHONOIYJISPHYIO
JUTEpaTypy (PU3MUECKOro COAepkKaHUs, CIPABOYHbIE MAaTEPHUAJIbI, PECYPChHI
cetu HHrepHer, Bnaaerb NpUEMAMM  KOHCIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co3laBaTh COOCTBEHHbIE KpAaTKHME NMUChbMEHHBIE U YCTHBIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJMYHO JeNlaTh KPaTKHe COOOMIEHUS O pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX MCCIICOBAaHUMN, MPU ATOM T'PAMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATUHHBIN ammapar Kypca (U3UKH, COIPOBOXKIATh BBICTYIUICHHUE
Npe3eHTauuen

1.19

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN PaCHpPEACIsTh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C IIOCTABJICHHBIMU 3a/la4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTb  [PYNIbI,  BBICTPAUBaTh
KOMMYHHUKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsi MHEHHE OKPYKAIOIINX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kox Kon
pasiesia  3JieMeHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEIO MHUPA

®usuka — HayKa o0 npupoje. SBineHus npuponabl. Ousznueckue

1.1 SIBJICHUS: MeXaHWYeCKHUe, TCIJIOBBIC, ANEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIC
®dusnueckue BeIUUUHBL [3MepeHHe (U3MYECKHX BEJINYMH.
1.2 dusnueckue PUOOPHI. [TorpemHocTh U3MEPCHUI.
MexayHapoiHasi cucTemMa eMHHULL
EcrecTBeHHOHay4HbI ~ MeTOJ ~ TO3HaHUS:  HaOJOJEHUE,
1 13 [IOCTAaHOBKA HAy4YHOrO BOIIPOCA, BBIIBMKEHHME THUIIOTE3,
SKCHEpUMEHT MO  IpOBEpKe  THUIOTE3,  OOBsACHEHHE
Ha0JII0aeMOr0 SIBJICHUS
1.4 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuyeckue paboOTHI:
N3mepenue paccTossHUAMN.
15 N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETIA.
' OrmpeieneHne pa3mMepoB MaslbIX TEl.
W3mepenne TtemmepaTypsl TpU  TOMOIIM  KHIKOCTHOTO
TEPMOMETpA U JITaTUNKa TEMIIEPATYpPhI
IMEPBOHAYAJIBHBIE CBEJIEHU S O CTPOEHUU BEILIECTBA
21 CrpoeHue BelecTBa: aTOMbl M MOJEKYJIbI, HMX pa3Mephl.
' OmnbITHI, TOKa3bIBAOIINE JUCKPETHOE CTPOSHUE BEIIECTBA
99 JlBmkeHne dvactui BemiectBa. CBSI3b CKOPOCTH JIBMYKCHUS
' 4acTull ¢ TemrepaTypoil. bBpoyHoBckoe nBuxenue, mudpdysus
53 B3aumMopneiicTBre 4acTHI] BELIECTBA: IPUTSKEHUE U
' OTTaJKUBAHKE
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE I'a30B, KHUIAKOCTEH
2 54 u TVBépz[Hx (kpucTayunyeckux) Ten. B3auMocBs3p  Mexay
CBOWCTBaMM BEILECTB B PA3HBIX arperaTHbIX COCTOSHUSAX M MX
aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue padbOTHI:
Onenka auaMerpa aToMa METOJIOM PSAOB (C HCIOJIb30BAHUEM
26 ¢dotorpaduii).

OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIITUPEHHS Ta30B.
OneITel IO OOHAPY)KEHUIO JEUCTBUS CHI MOJICKYJISIPHOTO
MIPUTSKEHUS




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexanuyeckoe JIBH)KEHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE
JIBIDKECHHE

Ckopoctb. CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUH.
Pacuér nmyTu u BpeMeHH IBUKEHUS

3.3

SIBnenue uHepuuu. 3aKOH MHEpUMU. B3anMonelicTBue Ten Kak
IIpUYMHA U3MEHEHUSI CKOPOCTH JBUKEHUA Tell. Macca kak Mepa
MHEPTHOCTH Teja

3.4

3.5

IImorHocTer BemectBa. CBSI3b IUIOTHOCTH € KOJUYECTBOM
MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA

Cuita xak XapaKTCPpUCTHUKA BSaHMOﬂCﬁCTBHH TCII

3.6

3.7

3.8

Cuina ynpyroctu u 3akoH ['yka. MI3aMepenue cuiibl ¢ MOMOIIBIO
TUHAMOMETpa

SBneHue TAroTeHus U cuia TsxkecTu. Cuia TSKECTH Ha IPYTrux
mtageTax. Bec Teina. HeBecomocTh

Cuna tpenusi. TpeHue CKonbXKeHHsI U TPEHHUE MOKOs. TpeHue B
MIPUPOJIEC U TEXHUKE

3.9

3.10

3.11

CnoxxeHue Ccwi, HamnpaBiI€HHbIX 110 OJHOW  MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

[IpakTuueckue pabOTHI:

Omnpenenenre CKOPOCTU PAaBHOMEPHOI'O JIBHKEHUS (IIapHKa B
KUJKOCTH, MOJICTH JIEKTPUYECKOTO0 aBTOMOOWIIA U Tak Jajiee).
OmpenenieHne cpeaHed CKOPOCTH CKOJIBXKEHHUs Opycka WiIH
mIapuKa 1Mo HaKJIOHHOW TuiockocTu. OmpeneneHne MIOTHOCTH
TBEpAOro Tena. OTMBITH, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
pacTsukeHus (nedopMaiuu) IpyKUHBI OT MPUIOKEHHON CHUITBL.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI  TPEHHUS
CKOJIBKEHUsI OT Beca Teja M XapaKTepa CONPHUKACAIOIINXCS
IOBEPXHOCTEN

®dusnyueckue SBICHUS B NPHUPOJAC: MPUMEPHI JIBIKCHHS C

Pa3jIMIHbIMU  CKOPOCTSAMU B JKUBOH M HEXHUBOU npupozae,
JIECTBUE CHUIIBI TPEHUs B IIPUPOJAC U TCXHUKC

3.12

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenne TBEpmoro Tema. CrnocoObl  yMEHBIIEHUS H

41 YBEJINICHHS IABIICHUS

42 JlaBnenue raza. 3aBHCHUMOCTb JaBJE€HHs Traza OT 00BEMa,
' TEMIIEPaTyPhI

43 Ilepenaua naBneHus TBEPABIMU TEJIAMH, KUAKOCTSIMH U ra3aMH.
' 3akoH [lackans. [TneBMaTHueckre MalIuHbI

4.4 3aBUCUMOCTD JTABJICHUS KUJIKOCTH oT TJTyOWHBI.




Iunpocratuueckunii  mapagokc. CooOmarommuecss  COCY/IBI.
I'mppaBnnueckre MeXaHNU3MBI

4.5

Atmocdepa 3emimm u armochepHoe mgaBineHue. I[IpuunHBI
CYILLIECTBOBaHMUS  BO3AYHIHOM  00ojouku  3emun.  OnbIT
Toppuuennu. 3aBHCHMOCTH  aTMOC(EPHOrO  JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3mepenue  armocdepnoro  pasinenus. llpuboper s
M3MepeHust aTMOC(HEpPHOTO JaBJICHUS

JleiicTBHe KHUAKOCTM M ra3a Ha MNOTPYXKEHHOE B HHUX TEIO.
BritankuBaromas (apxuMeoBa) cuia. 3akoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnasanue

[IpakTuueckue paboOTHI:

HccnenoBanme 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa
MOTPY>KEHHOM B KUAKOCTh dYactu Tena. OmpeneneHue
BBITAJIKUBAIOLLEH CUJIbI, JEMCTBYIOLIEH Ha TEJIO, MOIPYKEHHOE
B )KUAKOCTb. [IpoBepKka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI,
JEHUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT Macchl Teja. OMBITHI,
JEMOHCTPUPYIOUIME 3aBUCUMOCTb  BBITAIKMBAIOIICH  CHIIBI,
JeMCTBYIOIIEH Ha TeNO B )KHUJIKOCTH, OT 00bEMa NOrpyXEHHOH B
KUJKOCTh 4YacTHM Tejla W OT IUIOTHOCTH  JKUJKOCTH.
KonctpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U
OITpelIeJIeHUE €€ TPY30IOABEMHOCTH

dusznyeckue SBICHUS B Ipupoac: BIHUAHHC aTMOC(i)epHOFO
JIaBIICHUS Ha )KUBOU OpTraHu3M, IIaBaAHUC pBI6
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Texauueckue yCTpOHCTBA: coo01aronuecs COCY/IbI,
YCTPOWCTBO BOJIOMPOBOJIA, TUIPABIMYECKUN TPEecC, MAaHOMETP,
OGapoMeTp, BBICOTOMED, MOPIIIHEBOM HACOC, apeoOMETP

PABOTA, MOIIIHOCTD, SHEPT' A

5.1 Mexanunueckas paboTa
5.2 MexaHn4deckast MOIIHOCTh
5.3 [IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' [IpaBuiio paBHOBecus pblyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K OJI0Ky
«30710TO€ TpaBWiIO» MexaHukd. KoadduuueHt mnosae3Horo
5.5 neicTBus MexaHu3MoB. IIpocTele MexaHHM3MBI B OBITY H
TEXHHUKE
5.6 [ToTenuumanpHast SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
58 IlonHas MexaHuueckas »dHEprus. 3aKOH M3MEHEHUs |
' COXPAaHEHHUs MEXaHUUYECKOHN 3HEPTUn
5.9 [IpakTuueckue padbOTHI:




Onpenenenue pabOTBl CHJIBI TPEHUS TPU PABHOMEPHOM
OBUKEHUM  Tella 10  TOPU3OHTAJIbHOW  MOBEPXHOCTH.
Uccnenosanue ycnoBuit paBHoBecus poeruara. M3mepenne KIIJ]
HAaKJIOHHOM  IUIOCKOCTH. M3ydyeHHe 3aKkoHa COXpaHEHMUs
MEXaHUYECKOI 3Heprun

5.10 @u3nyecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEJIOBEKA
Texunuueckue YCTPOMCTBA: pbryar, MOJIBHO>KHBII u
5.11 HEMOJBIKHBIA ~ OJIOKM, HAKJIOHHAS TUIOCKOCTh, IPOCTHIC

MEXaHU3MBI B OBITY




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0
o0mero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4dHOH KapTHHE MHUpPaA; cHOPMUPOBAHHOCTH
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJM  OIKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyronie poid (QU3UKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOMONMHN (PU3MYECKHX 3HAHUNA M UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJAEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOIIECCOB
OKpY’KaroIlero Mupa, pa3BUTHE TEXHUKHU U TEXHOJIOTHH

3HaHUs O BHJAX MaTepuM (BELIECTBO M IOJIE), O JBHKEHHU KakK CIocode
CYILECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBJICHUU MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBbIX, JIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHUE PA3JINYaTh SIBICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JlaHHOe (PU3MYECKOe SBJICHUE; YMEHHUE pPaclO3HaBaTh
IPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKpYKAIOLIEM MHUpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne ocHOBaMM NOHATHUHHOIO ammapara ¥ CHUMBOJUYECKOIO SI3bIKA
GU3MKM M HUCHOJB30BaHUE HUX JJIs pelIeHUs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKUE SBICHHUS M IPOLECCHI,
UCTONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHne OmuChIBaTh HM3yYEHHBIE CBOMCTBA Tell W (DU3MUECKHUE SIBICHHSI,
UCIIONB3Ys (PU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMH METOAOB HAy4YHOTO MO3HAHUS C YYETOM COOIOICHUS
MpaBmJI 0€30MAaCHOTO Tpy/Aa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOMpATh SKCIICPUMEHTAILHYIO YCTAaHOBKY U3
JTAaHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIUHU, OMHUCHIBATH XOJ OMbITa U
3aMUChIBaTh €0 PE3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHHPOBAaTh  HM3MEPEHHs,  CaMOCTOSTENbHO  COOUpAaTh
AKCIIEPUMEHTAIbHYI0 YCTAaHOBKY IO HWHCTPYKIIUHU, BBIUMCISATH 3HAUYCHUE
BEJIMYMHBI M aHAJIM3UPOBAThH MOJIYUEHHBIE PE3YNIBTATHI C YUETOM 3aaHHON
MOTPEIIHOCTH PE3YIHTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTATHHYIO YCTAaHOBKY WM IPOBOIUTH
HUCCIICOJOBAHUC MO HWHCTPYKOHHU, NPEACTABIIATH IMOJTYYCHHBIC 3aBUCHUMOCTU




¢u3nUeckux BEIMYMH B BUAe TaOMMI W Tpa(uKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeOBAHMS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIU CTPOECHUS ra3oB, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJI51 00bsACHEHNUS (PU3NYECKUX TPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHUE TPOLECCHl U CBOICTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0OBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nUecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemarh pacuéTHble 3aaauu (Ha 6aze 2 — 3 ypaBHEHUI ), HCTIONIB3YS
3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIIMYMHBI, B YaCTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIOIINE JaHHBIC,
BEIOMpaTh 3aKOHBI W (GOPMYJIbI, HEOOXOIUMBIC I €€ pelieHus,
WCIIOJIB30BaTh CIPABOYHBIC JaHHBIC, MPOBOJUTH PACUETHI M OIICHUBATH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYCHUS (PU3MYECKON BEIMYMHBI, YMEHUE
OMpeAeNATh Pa3MEpPHOCTh (U3MUYECKON BEIMYUHBI, MOIYYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XxapakTepu30BaTh PHUHIMIIBI I€UCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJIe OBITOBBIX TPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTHMYECKHX
IPOLIECCOB 10 UX OMMCAHUIO, MCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJICHUN U HEOOXO0UMble (PU3UUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (U3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU i oOecriedeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npubopaMy M TEXHUYECKHMHU YCTPONMCTBAMH, COXpPAaHEHUS 3J0pPOBbsl U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJCHUS B OKpYKaoLIeH cpee;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO MTPUPOJOIIOIB30BAHUS

11

OnelT  moMcka, TMpeoOpa3oBaHMs W MIpeJCTaBieHUs HH(oOpmauuu
¢u3nueckoro - coiepkaHHUs C  HCIOJB30BAaHMEM  HH(pOpPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM MHQoOpMamuu Ha OCHOBE HMMEIOLMXCA 3HAaHUM WU
JIOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IPH BBHINOJIHEHUN
yuyeOHbIX 3aJaHuil  HAyYHO-TIONMYJSIPHYIO  JIUTEpaTypy (pU3HYECKOro
coJlep’KaHusl, CIIpaBOYHble MaTepuaibl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJIHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS HAa OCHOBE MH(OPMALIMK U3 HECKOJIBKUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWYECKUE SABJIEHUA

MexaHndeckoe JBHXKCHUC. MaTepI/IaJ'II)HaH Touka. Cucrema orcuéra. OTHOCHUTEIHLHOCTD
JABHKCHUA

11

PaBHOMepHOe ¥ HepaBHOMepHOe BMkeHHe. Cpemnss ckopocth. Dopmyna s
1.2  BelYMCIIEHHS CpeAHEl ckopocTH: V = S/t

PaBHOMepHOe HpﬂMOHHHCﬁHOC JABHKXCHUC. 3aBHCHMOCTD KOOpJAUHATHI TCJIa OT BpCMCHU
B CJIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x()=x,+vt

I'paduxku 3aBucuMocTM OT BpEMEHU M MPOEKUUU CKOPOCTH, NPOEKIUU
IIEpEMEICHMS, IIyTH, KOOPIAUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKECHUU

3aBUCUMOCTh KOOpAUHAThl TE€Jla OT BPEMCHU B ClIyda€ PABHOYCKOPCHHOTI'O
Hpi[MOJIHHCfIHOFO JABHXKCHUA:

S =v, #f+a,*

(] [

CDOpMy.]'IBI AJI MMPOCKIHU MEPEMEIICHUS, ITPOCKIUN CKOPOCTU U MMPOCKIUN YCKOPCHUA
IIpU paBHOYCKOPCHHOM HpHMOHHHeﬁHOM JABHKCHHUM

2
14 'Sx(r):vﬂx'r_'_ax'%‘
L)_‘.(f) =Upy T4, L,

a,(f)=canst,

o] o]

-y =2
Usy Uis BT E

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIs1I NIPOCKIOHUHN YCKOPCHUA, POCKIUN CKOPOCTH,
MpoeKIru IICPpEeMCHICHUA, KOOPAUWHATHI IIPU PABHOYCKOPECHHOM HpSIMOJ'II/IHeI\/’IHOM
JBHXXCHHUH

CBobOognoe maaeHue. DopMyibl, ONMHUCHIBAIOIIME CBOOOAHOE TAJeHUE Tela IO
15 BEpPTUKANIN (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3EMIIH).
' I'pacdukm 3aBUCUMOCTH OT BPEMEHHU AJI MIPOSKIIMU YCKOPEHUS, MMPOCKIIMH CKOPOCTH H

KOOpPJAUHATHI ITPpU CBO6OI{HOM MMaACHUU TCJIa 110 BEPpTUKAIIN

CKOpoCTh paBHOMEPHOT'O ABMKEHHUS TeJa 110 OKpYykHOCTU. HanpaBieHue ckopocTu.
@opmynia JIsI BBIYUCIEHUS CKOPOCTH Yepe3 pPaauyC OKPY)KHOCTH U MEPHUOJ
1.6  oOpameHus:
o= 2R

T




LenTpocTpemurensHoe yckopeHue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHUS.
dopmyiia A7 BBIYUCICHUS YCKOPEHUS:

o
WR
dopmyiia, CBA3BIBAIONIAS IEPUOJ U YACTOTY OOpAICHUS:
v = 1
T

Macca. IInoTHOCTB BCIIICCTBA. q)OpMy.]'Ia JJI1 BBIYHUCIICHHUA ITIJIOTHOCTH:

_m

1.7 V
1.8 = Cwuna — BexTopHas puzmueckas BenmunHa. CIOKEHHE CHIT
19  SBnenue unepumu. Ilepsriii 3akoH HetoToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJO
BzaumopeiictBue Ten. Tperuit 3akon HproToHa:
1.11 F p I _Fl—>2
TpeHnne Mokos W TpeHHE CKOJbKeHUsA. Dopmyna sl BBIUMCICHUS MOIYJSL CHUIIBI
TPEHHUS CKOJIbKECHHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aedopManuu. 3aKoH yrpyroit nedopmanuu
(3akoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -1,
F=G L1 _2
1.14 R-

Cwita TspKecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyna amst BEIYUCICHUS CUJIBI TSHKECTH BOJIHM3H MOBEepXHOCTH 3emuu: F = mg.




JBuxenue ninanet Bokpyr Connua. Ilepsas kocMudeckas ckopocts. HeBecomocTs n
neperpysku

1.15

Nmmynbe Tena — BeKTopHast Gu3nUYecKas BeTHIHHA.
p=mi

I/IMHYJ'IBC cucteMsl Ten. I3MeHeHune HUMITYJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHMsI UMITYJIbCa JJIs 3aMKHYTOM CHCTEMBI TEN:
D=y i,y =const
PeakTuBHOE IBUKEHUE

Mexannueckast pabora. @opmysa sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Fsooscx

Mexanunueckas MOITHOCTD:

=24
I

1.18

KI/IHCTI/I‘IGCKBJI 1 IMOTCHLOMAJIbHAA 3H€pFI/I$I. CDOpMy.]'Ia JJISI BBIYUCIICHUS KI/IHGTH‘IGCKOﬁ
SHEPTrHUH:
2
E M
2

Teopema 0 kuHeTHUECKOW 3HEpruu. DopmyIia JJisk BBIYUCICHHS TOTCHIIUATLHOM
SHEPTUU Tela, MOJHSATOrO
Haj 3eMEii:

E,=mgh

1.19

MexaHnueckas SJHeprus:
E=E;+E »
3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyia s 3aKOHA COXPAHEHUS

MEXaHUYEeCKOH OHEPIUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHUYEeCKOMH OHCPTHUHU IIPU HAJIUYUU CUIIBI TPCHUS.

1.20

[TpocThie MeXaHU3MBI. «30J10TO€ TPABUIIO» MEXaHUKH.
Peruar. MomenT cwist; M - Fl.
YcIiioBue paBHOBECHSI phlvara:

M +M +..=0

[MoxBwxHbIN 1 HenoABWKHBIHN Ooku. KIIJ] mpocThIx MeXaHU3MOB,




1.21

1.22

n= Anonesnas
A‘S&TI:E"IBEEHH

JlaBnenue TBEPAOTO TENA.
®dopmyra Jij1s BEIYMCIICHHS JTaBJICHHS TBEPIOTO Tena:

_F
p_S'

JlaBnenue raza. ATMocdepHoe JaBiieHuUE.
['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
®opmyra 7151 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

3akon [lackans. ['mapaBaudeckuii npecc

1.23

1.24

3akoH Apxumena. @opmyna JUIsl ONPEeNIeHNs BHITAIKUBAIOLICH CUJIbI, IEHCTBYOIIEH
Ha TeJOo, NOTPYKEHHOE B KUJKOCTb WM Ia3:

Foug =pgV

Ycnopue nmiaBanus Tena. [lnaBanue CYAOB 1 BO3AYXOILIABAHUC

MexaHudeckue KojaeOaHHs. AMHJ’II/ITy,I[a, nepuoa M 4acTtora KoJIeOaHHH. CDopMyna,
CBA3bIBAIOIIAA YaCTOTY U ICPUOJ KOJIEOAHHIA:

1.25

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKH. lIpeBpamenune osHeprum npu
Ko1e0aTeIbHOM ABUKEHUH

1.26

1.27

3aryxaromue Konebanus. BelnyxxaeHHble konebanus. Pezonanc

MexaHU4eCcKHUE BOIHEL. HpOI[OJ'ILHLIe " MOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb
pacinpoCTpaHCHUs BOJIHBI:

L=v-T

1.28

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpa)i€HHE 3BYKOBOW BOJIHBI Ha IpaHUIE JBYX
cpen. IHppa3ByK U yIbTpa3ByK

1.29

IIpaxkmuueckue pabomul

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
KO3 uUIIMeHTa TPEHUS CKOIbXKEHHUS; paOOThl CUJIbI TPEHUS, CUJIbl YIIPYTOCTH; CpEeTHEHN
CKOPOCTH JABW)XEHMsI Opycka MO HAaKJIOHHOW IJIOCKOCTH; YCKOpeHHUs Opycka mpu
JIBUKEHUM 10 HAKJIOHHOM  IUIOCKOCTH; 4YacTOThl M Iepuoja  KoseOaHuil
MaTeMaTHYECKOro MasiTHUKA; YaCTOTHI U MepHoia KojleObaHuil Mpy>KMHHOTO MasTHUKA;
MOMEHTa CHJIBI, JIEHCTBYIOIIETO Ha pbluar; padOThl CHJIBI YHOPYTOCTH NPHU IMOABEME
rpy3a ¢ HOMOIIBIO HEMOABMKHOTO 0JI0Ka; pabOThI CUIIBI YIIPYTOCTH IIPU NOBbEME TPpy3a
C TIOMOUIBIO MOABHYKHOTO OJI0KA.




HccnenoBanue 3aBUCHMOCTH apXUMEIOBOU CHIIBI OT 00BbEMaA MOTPYKEHHOM YacTH Tea
U OT IUIOTHOCTH JKMJKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHJIBI OT MAacchl Teia,
CUJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAaJbHOTO JABJICHUS M OT POJA MOBEPXHOCTH;
CHJIbl YNPYrOCTH, BO3HUKAIOLIEH B IMpPYXHMHE, OT CTENeHH JedopMaluy HpPYKUHBI;
YCKOpeHHUs: Opycka OT yIila HakJOHAa HalpaBiIAIOLICH; neproaa (4acToTbl) KojaeOaHuit
HUTSHOTO MAasTHHUKA OT JJIMHBI HUTH; MEpUOJA KOJeOaHUI NPYKUHHOTO MasTHUKA OT
MacChbl Tpy3a U KECTKOCTU IMPYKUHBI; HCCIEAOBAHME HE3aBUCUMOCTH IIEpHUOJA
KOJICOAHWH HUTSIHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycioBuSI paBHOBECHS
ppIyara

Qusuueckue A6ieHus 6 npupooe. NPUMEPbI IBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOU U HEKUBOU NPUPOJE, NIEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBWKEHUE IUIaHEeT COJIHEYHOH CUCTEMBI, PEaKTHBHOE JBUKEHHME >KUBBIX

1.30 OpPraHW3MOB, PbIUard B Telie YEJIOBEKa, BIUSHHE aTMOC(EpPHOTro NaBJICHUS HA >KUBOU
OpraHu3M, IUIaBaHUE pbIO, BOCIPUSATUE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSCEHUE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTYUKH IIOJIOKEHHS, pAcCTOSHUS U
YCKOPEHUs1, AMHAMOMETD, MOIIIAITHIKH, PAKETHI, pbluar, HOJBM)KHBIA U HEIO IBUKHBIHI

1.31  GyoKM, HAKJIIOHHAS TIOCKOCTb, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/bI,
YCTPOMCTBO BOJONPOBOJIA, TUAPABIMYECKUN IIPECcC, MAHOMETpP, OapoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXO0JIOT, UCIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMUHETUYECKONH TEOpUU CTPOCHMS BEILECTBA.

21 Mogenn  TBEPAOro, JKUAKOIO M Ta3000pa3HOrO  COCTOSIHMH  BELECTBA.
Kpucrannuueckue 1 amopgHbIe Tena

99 JIBuxenue dactul BemiecTBa. CBsI3b CKOPOCTU JIBUYKEHUSI YACTHIl C TEMIEpPaTypoil.

' BpoyHoBCKO€ jBUKEHHE, TUDPy3Hs

2.3 ~ CmauuBaHUWE U KallWJUISIPHBIC SBJICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHe

26 BuyTtpennss sueprusi. Pabota u Temonepenaya kak cnocoObl U3MEHEHUsI BHYTPEHHEN

' SHEPIUH

2.7 Bwuasl Teruionepeaayn: TEIUIONPOBOIHOCTD, KOHBEKIIHS, U3TyICHNE
Harpesanue u oxnaxzaenue tes. KonuuecTBo TEIoTel. Y AebHas TEIIOEMKOCTD:

28 o=cm(ty-1)
3aKOH COXpaHEeHMsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OanaHca:

2.9 Ql +Qg R

510 Hcnapenue u konaeHcanus. Mi3MeHeHne BHyTpEHHENH SHEPTUH B MPOLIECCE UCTIAPEHUS

' U KoHAeHcaru. Kunenue sxuakocTu. Y ienpHas TeroTa mapoodpasosanus: L = Q/m

2.11  BmaxsHOCTH BO3ayXa

2.12 IlnaBneHue W KpucTamauzanus. VM3MeHeHHe BHYTpPEHHEH SHEpruM NpU IUIABICHUU U




KpucTaljin3aliuu. VI[GHBHaH TCILJIOTA IJIaBJICHUA:

=2

m

BHYTpCHHHH OHEpPIruAa CropaHus TOIIJIMBA. YIIGJ'IBHB,H TE€IJIOTa CropaHMs TOIIIMBA: ( =

2.13
Q/m
2.14  Tlpunauumns! pabotsl TemioBsix asurateneii. KI1/] reruioBoro nsurarens
Ilpakmuueckue pabomul
H3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOIO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, TOJIYYEHHOTO BOJON KOMHATHOW TeMIepaTypbl (PMKCUPOBAHHOM MacChl, B
515 KOTOpYiO omymeH HarpeThld IWINHAP; KOJIWYECTBA TEIUIOTHI, OTAAHHOIO HArpeThiM
' LWIMHJPOM, T0CJE€ OIyCKaHMs €ro B BOAY KOMHATHOW TEMIEpPaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/yXa; YAEJIbHOMN TEIIOTHI IUIaBleHus Jbja. MccnenoBanue n3mMeHeHus
TEMIepaTypbl BOJAbl IPHU Pa3IMYHBIX YCIOBMSX; SIBJIEHUS TEIUIOOOMEHA IIpH
CMEIIHMBAHUU XOJIOIHOMN U rOpsiueld BOABI; IIPOLECCA UCIIAPEHHUS
Qusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSHDKEHNUE U KaIWJUIPHbBIE SBJICHUS
2.16 B mpupome, KpucTaulbl B mpupoje, u3iaydeHue ConHIa, 3amMep3aHue BOIOEMOB,
Mopckue Opu3bl; 00pa3oBaHHUE POCHI, TYMaHa, UHesl, CHera
Texnuyeckue ycmpoticmea: KauWUISpbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  >KUAKOCTHBIH TEPMOMETp, NAaTYMK TEMIEpPaATypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBast TypOMHA, IBUrATEIb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAI'HUTHBLIE ABJIEHUA
3.1  Dnekrpusanus Ten. [lBa BUaa IEKTPUICCKUX 3aPSIOB
3.2  BzaumopeiicTBue 3apsbKkeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHUs JIEKTPUICCKOTO 3apsiaa
3.4 Onextpuueckoe  mone.  Hampsok€HHOCTh — asekTpuyeckoro  nosst.  [IpuHnun
' CYTNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn oanexktpuyeckux  3apspoB. [IelcTBHE  DJIEKTpUYECKOrOo MO  HA
' JJIEKTpUYECKHUE 3apsiabl. [[pOBOTHUKN U AUDIEKTPUKHU
[TocTostHHBIN 2nekTpuueckuii Tok. JleWcTBus anekTpudeckoro Toka. Cuiia Toka.
3.6 = Hampsoxenwue.
I=qg/t,U=A/q
37 DNEKTPUUECKOe CONPOTUBIIEHHE. Y AETBHOE IEKTPUUECKOE COPOTUBIICHHUE:
' R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi nernm: | = U/R
[TocnenoBarenbHOE COETUHEHNE POBOIHUKOB:
39 Il =1, UZUI +U,: R=R1+R2.

HapannenLHoe COCIMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTHUBIICHUSA:




U, =UyI=L+1;R=

2 |

CMelaHHbIe COCAUHCHUS IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
S oo R
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe 1noJje MoCTOSHHOTO MaruuTa. BzanMonelcTBre NOCTOSTHHBIX MAarHUTOB
3.14  JleiicTBHe MarHUTHOT'O TOJIA HA POBOJHUK C TOKOM
3.15  Omnpitel @apages. SIBneHue snekTpoMarnuTHo nHAyKIuu. [Ipasuio Jlenna
Ipakxmuueckue pabomul
H3mepeHne 3JeKTPUUECKOTO COMPOTUBIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIIO4Ka), OT HAMPsDKEHUS Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COIIPOTUBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €ro IOMEPEYHOr0 CEYCHUS U YIEIBbHOTO
COIPOTUBIICHUS.
[IpoBepka mpaBuna [Uisl SJIEKTPUYECKOTO HANPSDKEHUS MPU  IOCIEN0BATEIbHOM
COCMHEHUU TPOBOJHUKOB, TpaBWIa JJIs CHJIBI DJIEKTPUYECKOTO TOKa IMpH
napajuieJIbHOM COSTUHEHNUU ITPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue A6leHus 6 npupode. DBIEKTPUUECKHWE SBJIEHHS B aTrMocdepe,
3.17  SJEKTPHUYECTBO KMBBIX OPTraHU3MOB, MArHUTHOE TOJIe 3eMIIH, JPEi( IMOITFOCOB, POJIb
MarHUTHOTO TIOJIS JUIs1 )KU3HU Ha 3emIlie, OJISIPHOE CUSTHHE
Texnuyeckue ycmpoticmea: 3MEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTAT, CUETUHK
318 JNEKTPUYECKON  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TMPUOOPHI, HArpeBaTeNIbHBIE
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTENH, dIEKTPOMATHUT,
AIIEKTPOIBUraTENb TOCTOSSHHOTO TOKA, TEHEPATOpP MOCTOSHHOIO TOKA
3.19  DnekrpomarnuTHbIe BONHEIL. [llKkana sneKTpoMarHuTHBIX BOJIH
3.20  Jlyuesas monenb cBeta. [IpsMonuHeitHOE pacipocTpaHeHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JInnza. Xop nyueit B mH3e. OKYyCHOE paccTosiHUE JUH3bl. ONTHYECKas CHIIA JIMH3BIL:
' D=1/F
3.25 TI'ma3 kak onTryeckas cuctema. Onrudaeckne mpruoophI
Ilpakxmuueckue pabomul
3.26  l3mepeHue ONTHYECKOH CHJIBl coOuparomeil JuH3bL; (OKYCHOTO PACCTOSHUS

cobuparonield JuH3bI (0 CBOMCTBY PAaBEHCTBA pa3MEpOB IpeaMeTa U H300paKeHHs,




KOTJ1a MPeIMET PacIioyIO’KEH B IBOMHOM (poKyce), moKazaTelis IpeIoMIICHHUS CTeKIIa.
HccnenoBanre cBONCTBA H300pakeHUs, MOJYYEHHOTO C MOMOUIbIO coOuparolen
JIMH3bI; U3MEHEHUS (POKYCHOT'O PAaCCTOSIHUS IBYX CIIOKEHHBIX JIMH3; 3aBUCMOCTH yria
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIE «BO3IYX — CTEKIIO)

Dusuneckue sA61eHUS 8 npupode: 3aTMCHUA COJIHI.[a u .HyHBI, OBETa TCJI, OIITHUYCCKUC

3.27
sBIICHUA B aTMocdepe (uBeT Heba, pedpakius, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea: 09KH, IEPUCKOII, (GOTOANIAPAT, ONTUIECKHE CBETOBOIBI
4 KBAHTOBBIE SABJIEHU A
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMma-u3nydenus. Peakuuu anbda-u Oera-pacmnana
4.2 OmnsiTsl Pesepdopaa mo paccesnuto anbda-gactun. [Inanerapuas Mmonens aroma
4.3  CocraB aToMHOrO siipa. M30TOIBI
4.4  Tlepuon momypacnazia aTOMHBIX sIIEp
45  SlnepHble peakuuu. 3aKOHbI COXPaHEHUSI 3apsI0BOIO U MAaCCOBOI'O YHCET
Qusuueckue aenenus 6 npupode: €CTECTBEHHBIH PaJHMOaKTUBHBIN (OH, KOCMHUYECKHE
4.6  nmy4d, paAMOAKTUBHOE M3IIyYCHUE MPUPOTHBIX MHUHEPAJIOB, IECHCTBUE PaJMOAKTUBHBIX
U3JTy4CHUH HAa OPTaHU3M YEeJIOBEKa
47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHAWBUAYaIbHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA
1. ®wusuka. 7 knacc. YueOnuk (aBrop A. B. Ilepbikun)

2. Jlykamuk B.W. COopHHK BOITPOCOB U 3a1a4 o ¢pusuke. 7-9 ki — M.:

[Ipocsemenne, 2010. —192¢. B. ®. Imutpuena).

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. PaGouas nmporpamma.
2. IIporpaMMbl OCHOBHOTO 00111€T0 00pazoBanusi. Puznka. 7 — 9 kiacchl
(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHUK).
3. ®usuka. 7 kiacc. Yueonuk (aBrop A. B. [lephimikuH)
4. Jlykamuk B.1. COopHUK BOnpocoB U 3aaa4 1no pusuke. 7-9 ki — M.:
[Ipoceemenne, 2010. —192¢. B. ®@. Imurpuesa).
5. ®uzuka. Tetpanb aisa 1ab0paTopHbIX pabOT. 7 Kiacc (aBTOPHI:
H. B. ®unonosuy, A. I'. Bockansin).
6. ®uszuka. Metonuueckoe nocodue. 7 kiacc (aprop H. B. ®unonosuy).
7. ®uzuka. Tectol. 7 kiace (aBropel: H. K. Xannanos, T. A. XannanoBa).
8. ®usuka. CaMocTOSTENbHBIE U KOHTPOJIBHBIE paOOTHI. 7 Ki1acc (aBTOPBHL:
A. E. Mapon, E. A. Mapon).
9. ®uzuka. J[unaktnyeckue marepuansl. 7 kimacc (aBtopsl: A. E. Mapow,

E. A. Mapon).

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETU
HUHTEPHET
1. bubnuoteka — Bc€ no npeamety «dPusuka». — Pexxum nocryna:

http://www.proshkolu.ru

2. BunmeoornbITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Eaunas xomutekius nudpoBbIX 00pa3oBaTeIbHbIX PECYpcoB. — Pexxum
JOCTyTa:

http://school- collection.edu.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/

4. nTepecHble MaTepHalibl K ypoKaM (PU3UKH MO0 TeMaM; TECTHI TI0 TEMaM;

HarJsiAHbIE TTOCOOMs K ypokaM. — PesxuMm poctyma: http://class-fizika.narod.ru

5. [ludposeie 0OpazoBaTenbHBIC pecypchl. — PesxxuMm goctyma:

http://www.openclass.ru

6. DyeKkTpoHHbIC YueOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru


http://class-fizika.narod.ru/
http://www.openclass.ru/

