MHHHUCTEPCTBO MPOCBEIEHUA POCCUMCKOM ®EJIEPAIINN
Komurer no oopazosanuio Cankr-IlerepOypra

T'BOY ®MJI Ne 366 MOCKOBCKOI'O PAMOHA CAHKT-IETEPBYPT A

I'BOY auuneii Ne366
PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
ITemarornueckuii coer  Ilpencemnarens MO Hupexrop ' BOY OMJI
OMII Ne366 yuuTeneil Gpusuku Ne 366
I'BOY ®MJI Ne 366 Aneea JLA. IIBeTroBa T.K.
[TpoTokon Ne 1 ITpoTokon Ne 1 ITpukaz Ne 239
oT «29» aBrycra 2025T. «29» aBrycra 2025T. oT «29» aBrycra 2025T.
PABOYASA ITPOTPAMMA
(ID 6674691)

yueOHoro npeamera «®@u3uka» (yruay0JieHHbI YPOBEHb)

JuTst oOy4Jaromuxcs 7 KJ1accoB

r. Cankr - IletepOypr, 2025



HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE IOJIOKCHUI W TpeOOBAaHWUW K pe3ysibTaTaM OCBOCHHUS Ha
yriy0JEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (eaepaibHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojiapanus yueoHoro npeamera «Ousukay.

Copepxanue mporpaMMbl 10 (PU3WKE HANPABICHO HA YJIOBJICTBOPCHUE
MOBBIIIEHHBIX 3aMpoOCOB O00yYarouIuxcs, CTpeMAIIUXcs K Oosiee TIyOOKOMYy
OCBOCHHUIO (MBMYECKUX 3HAHUW, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM
rpaMOTHOCTH oOOydaromuxcsi. B  mporpamMe 10 (QU3WKE  yUUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpemmera B peanusanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM 00y4YEeHUS, a TAKKE
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111er0 00pa3oBaHMs.

[Iporpamma 1o (pu3uKe ycTaHaBIMBAET pACIPEICICHHE YUeOHOr0 MaTepraia
1o rojaMm oOyueHus (1o Kjiaccam), MpeajiaracT NPUMEPHYIO MOCIEI0BATEILHOCTD
M3YUYCHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yJaroIuXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IEIbI0 OKAa3aHUS METOAMYECKOM
MIOMOIIY YYUTEIIO B CO3[JaHUU paboyeil mporpaMMbl o y4eOHOMY MPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIbKY (U3MUECKHME 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3ydyaeMbIX XHMHEH, OWoJorued, acTpoHOMUEld H  (PU3HUICCKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY  MHpa,
npejocTaBisieT Haubojee sCHbIe 00pa3lbl MPUMEHEHHUS HAy4yHOTO MeETOoja
MO3HAHUS, TO €CTh CIIOCO0A MOTYYEHUS! JOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 raaBHBIX 3a7a4 (HU3WYECKOro 0Opa30BaHMS B CTPYKType OOIIEero
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha yriayOJE€HHOM YpOBHE MPEIoaraetT yBEPEHHOE
BJIQJICHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIUMH
€CTECTBEHHOHAYYHYIO T'PAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJIICHUS;

OLICHUBATHh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHNUS,

MHTEPIPETUPOBATh JIAHHBIE M HUCIIOJIb30BaTh HAay4YHbIE JOKA3aTEIbCTBA IS
NOJIyYEHHUS BBIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBaHusi yuyeOHoro mnpeamera «Dduszuka» B
oOpa3oBareibHBIX opranusanusx Poccuiickoit ®eneparuu, peanu3yronmx



OCHOBHBIE  0011€00pa3oBaTeNibHbIEe MPOTrpamMMbl, YTBEPKAEHHON peLICHHEM
Komnerun MunucrepctBa npocsenieHust Poccutickoit @enepannu (MpoToKoJI oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenun nzydyeHust pU3UKU Ha yrIyOJIEHHOM ypOBHE:

pa3BUTHE HHTEpPECAa M CTPEMIIEHHS OOYy4YaroIIHUXCS K HAYYHOMY H3YYEHHUIO
MPUPOBI, PA3BUTHE UX MHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTE;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE IMO3HaHUS U (PopMUpOBaHHE
UCCJIEI0BATEIBCKOIO0 OTHOIIECHUS K OKPYXKAIOIUM SIBJICHUSM;

(dbopMupoOBaHHE HaAyYHOIO MHUPOBO33PEHMS KaK pe3yjbTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHHEe YMEHUM NPUMEHATh (U3MYECKUE 3HAHUS U HAy4YHbIC
JIOKA3aTeNbCTBA ISl OOBSCHEHUS OKPYIKAIOIIMX SIBJICHUI;

dbopMHupOBaHUE TPEACTABICHUA O pONM (PU3MKH [JIs PAa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cepax  Oyayuuei
npoeCCUOHANILHON  JCSTEILHOCTH, CBSI3aHHOM C (U3MKOM, MOATOTOBKA K
JaJbHEWIlIeMy O0OYUYEeHHIO B 3TOM HaIpaBJICHUHY;

dbopMHpoBaHWE TOTOBHOCTH K JajbHEUIIEMY H3yYeHUIO (U3UKU Ha
yIriyOJEHHOM YPOBHE B pPaMKax COOTBETCTBYIOIIMX mpoduiieid oOydeHus Ha
YPOBHE CPEAHETO 00111ero 00pa3oBaHUs.

JlocTmkeHne 3TUX Iiesied MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO
oO1urero o0pazoBaHus 00ECIICUMBAETCS PEIICHUEM CIEAYIOIMINX 3a/1ay:

npuoOpeTeHre 3HaHUM O AUCKPETHOM CTPOCHHMM BEILECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JICKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npruoOpeTeHNEe YMEHUI aHATU3UPOBATh U OOBSICHATH (PU3NYECKUE SIBIICHUS HA
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEILIEHUsI PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TPeOyOuX
CO3JaHUSl W UCIIOJIb30BaHUS (PU3MYECKUX MOJENEeH, BKIIOYAas TBOPYECKHE H
MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U;

pa3BUTHE HCCIEAOBATEIIbCKUX YMEHUN: HAONIOAATh SIBICHUS U U3MEPSThH
(bu3rYecKre BEJIMYMHBI, BBIBUTATh TUIIOTE3bI U MPEIaraTh HKCIIEPUMEHTATbHBIC
CrocoObl MX MPOBEPKH, MIIAHUPOBATh U MPOBOAUTH OMNBITHI, SKCIIEPUMEHTAIbHBIE
UCCIIEIOBAaHUSI, AHATM3UPOBATh MMOJTYYCHHBIE TAHHBIEC U JI€NIaTh BHIBOJIBL;

OCBOCHHME MPUEMOB paboThl ¢ MHpOpMaIMEel (U3HMUECKOTO COJEpKaHMUS,
BKJIIOYAsi MH(OPMAIIMIO O COBPEMEHHBIX TOCTHXKEHUSIX (DPU3UKU, HHTEpPIIPETAIUs U
KPUTUYECKOE OLICHUBaHUE MH(POPMALIHH;

3HaKOMCTBO €O cepamu MpodhecCHnoHaTbHON NeATeIbHOCTH, CBA3aHHBIMU C
GuU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMU Ha JIOCTHXKEHHSIX
(bu3HYECKON HayKH.



Ha w3ydyenue ¢usuku (yrmyOna€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOI'O
obmero obpazoanus orBoautcs 340 yacoB: B 7 kiacce — 102 gaca (3 gaca B
HeJeno), B 8 kiacce — 136 yacoB (4 yaca B Henento), B 9 kitacce — 136 yacoB (4
gyaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEr0 MUPA.

®dusrka — Hayka O mnpupoje. SABieHuss Opupoabl (IEMEHTHI COAEp KaHUs,
BKJIIOYAIOIINE MEXIpeAMETHbIE CBsA3M). Dusznueckue SBICHUS: MEXaHUYECKUE,
TEIUTIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeNWYUHBL. PasmepHOCTh. ENWMHUILIBI (U3NYECKHX BEIUYMH.
Wsmepenne ¢usmuecknx BenuuuH. OTtanonbl. Pusnueckue npubopsl. llena
nenenus. Ilorpemnocts usmepenuit. [IpaBuna 6e3omacHoro Tpyaa mpu padorte ¢
nabopaTopHbIM o0OopyaoBaHueM. MexayHaponHas cucrema eaunuil. IlepeBoj
BHECHUCTEMHBIX €MHUI B enuHuLbl CH.

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAayKd HW3Yy4alOT MPUPOAY.
EcTecTBeHHO-HAY4YHBIM METOJ] TMO3HAHUS: HAOJIOJIEHHWE, TMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIKEHHUE THIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, 0ObSICHEHUE
HaOoaemMoro siBieHus. Onucanue GU3nuecKux sIBICHUM ¢ TOMOIIBIO MOJICIICH.

Hemoncmpayuu.

Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBIICHHUSI.

dusnueckre TPUOOPHI U Tpolieaypa MNPSIMBIX H3MEPEHHM aHalOTOBBIM U
(G POBBIM PUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OnpenenenHue UEHBI JISJICHUS MIKaIbl U3MEPUTEIHLHOTO Tprbdopa.

N3mepenue pacCToOsIHUN.

N3mepenune mnomany U o0bEMa. MeTo maneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa KUJIKOCTU U TBEPIOTO TEA.

Onpenenenune pa3MepoB MabIX TeJl. MeToa psiioB.

IIpoBeneHne wuccaenOBaHUSL IO MPOBEPKE THUIIOTE3bl: JAIBHOCTH IOJETA
HIapuKa, myrneHHOr0 TOPU30HTAIBHO, TeM OO0JIbIIe, YeM OOJIbIIIE BHICOTA TyCKa.

Paznen 2. IlepBoHayasibHbIEe CBEIeHUS 0 CTPOEHUM BellecTBA.

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U MacChl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmwxxenne yactul BemlecTBa. CBs3b CKOPOCTH JIBUKEHUS YaCTHUI[ C
temneparypoil. bpoyHoBckoe nBwkenue. Juddysus. BzaumonaeicTBue vacTtuil
BEIIECTBA: MPUTSHKEHUE U OTTAJIKMBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTENM U TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOCBsI3b MeEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Halnronenne OpoyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

HabGmronenue sBieHnii, 0ObICHAIOMMXCA TPUTSHKEHUEM UM OTTAIKWBAHUEM
YaCTHUI] BEILIECTBA.

Jlabopamopnwie pabomuol u onvimol.

Orenka quaMeTpa aToMa METOAOM PSIOB (C UCTIONBb30BaHueM (hoTorpaduii).

OneITHl IO HAOJIOJIEHUIO TEIIJIOBOTO PACHIUPEHHUS Ta30B.

OMBITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexanndeckoe paBwxeHue. Ilyte u nepememieHue. PaBHOMeEpHOE W
HepaBHOMEpHOE JBIKeHHe. CBOOOJHOE MaJeHHe KaK MpUMEpP HEPAaBHOMEPHOTO
nBrxeHus: ten. CkopocTh. CpelHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBUKECHUMU.
Pacuér nmyTu v BpeMeHU JBUKEHUS.

['paduku 3aBUCMMOCTEH BEJNMYWH, OMKCHIBAIONIMX JBIKeHHe. OOmme
MOHATUS 00 OTHOCUTENBHOCTH JABWXKEeHUs. CIOXXEHHEe CKOpOCTeH Ui Ted,
JBYKYIIUXCS MApAJUICIIBHO.

SlBnenue wHepHuu. 3aKOH HWHEpUUH. B3auMOJENCTBHE TEN Kak NPUYMHA
W3MEHEHUs CKOPOCTM JABWKEHUSA Tell. Macca Kak Mepa MHEPTHOCTHM Tela B
MOCTynaTeabHOM JBWKEeHUU. [lnotHocTh BemectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B eauHuile o0béma BemiectBa. CMecH U CIUIaBHI.
[loBepxHOCTHAs U TMHEWHAS TIIIOTHOCTb.

Cuila Kak XapakTepucTUKa B3aumojaeicTBus Teia. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. CHlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJICHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cui. Cuia TpeHuUs.
TpeHne CKONbXEHHSI W TPEHUE IMOKOs, BI3KOE TpeHue. TpeHue B NpUpoae U
TEXHUKE.

Hemoncmpayuu.

HaOmnroienrie MexaHu4eCcKoro IBUKEHUS Tena.

N3mepenune cKkOpoCTH MPSMOJIIMHENHOTO JBUKECHUS.

HaGmronenue siBjeHUST HTHEPILIMH.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.

CpaBHEeHHE MACC IO B3aUMOJICCTBUIO TEI.

CrnoxxeHue cuJil, HallpaBJIEHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnwie pabomul u onvimol.



OnpeneneHue CKOPOCTH PABHOMEPHOIO JBHKEHHA (IIApUKa B >KUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jlajiee).

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapuKa IIo
HAKJIOHHOU TIJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO TENA.

OneIThl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb pacTsDKeHHs (nedopmariim)
MPY>KUHBI OT TPUIOKEHHON CHUJITBI.

OnepITHl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT
CWJIBI IABJICHUS U XapaKTepa CONPUKACAIOLINXCS [IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTEN U ra3oB.

Jasnenue. Cuna naBiaenusi. CnocoObl yMEHbIIEHUS U YBETUYCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTh [JaBJIeHHA Tra3a OT OOBEMa M TeMIepaTyphl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUJIKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHUYECKUE MAILVHBI.

3aBUCUMOCTh  JABJIIGHHMSI  JKUJKOCTH  OT  DJIYOMHBI  MOTPYKEHUS.
I'mppocrarnueckuii  mapagokc. CooOwmaromuecs cocyapl. [ 'uapaBiandeckue
MexaHu3Mbl. Vcnosb30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.
YCcTporCcTBO BOAOIIPOBOIA.

AtMocdepa 3emunn u atmocepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aywHOM oOonouku 3emiu. OnweiT Toppuuennu. M3mepenune armocdepHOro
JIaBJICHUA. 3aBUCUMOCTb aTMOC(EPHOr0o JaBJIE€HUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 U13MepeHust aTMOCHEPHOTO JTaBJICHUS.

JlelicTBHE KUAKOCTU M ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaronas
(apxumenoBa) cuia. 3aKoH Apxumesa. Y clioBUe€ BOZHUKHOBEHUS BHITAJKUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U TA30M.

CooOmaroruecs CoCy/ibl.

['mapaBnuyueckuit mpecc.

[IposiBnieHne eMCcTBUSA aTMOC(HEPHOTO JaBICHUS.

Cudomn.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIBI OT 00bEMA NMOTPYKEHHON B JKHJIKOCTD
YacTH Teja U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YcnoBue miaBaHus TEN: IJIABAHUE WJIM MOTPY’KEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMaA MOTPYXKEHHOU B
AKUJKOCTh YaCTH TEJa.

OrnpeneneHne BBITATKUBAIOIIECH CUJIBI, IEMCTBYIOLIEH HA TEJIO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIECH CHJIBI, ICMCTBYIONIEH HA TEJIO B
KUJKOCTH, OT MACChI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKMBAIOIICH  CHJIBI,
JIEHCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YacTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OINPEIEICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zneun S. PaboTra 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JjIsi CUJI, HAPABIEHHBIX BAOJIbL JUHUHU TIEPEMEIICHHUS.
MOIITHOCTE.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TIOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuiio
MomeHTOB. [IpuMeHeHune mpaBuiIa paBHOBECHsS pblyara K OJOKy. «3050TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocThie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckas odHeprus. KuHeTnueckas © NOTEHUHMANIbHAs JOHEPIUS.
[IpeBpailieHre 0OTHOTO BHUJIa MEXAHUYECKOW SHEPTUU B JIPYTroi. 3aKOH COXPaHECHUS
Y NIPEBPALLCHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanre ycioBUil paBHOBECHS pblyara.

N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

N3yuenue npaBuia psluara Jjisi OJABHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenune K111 moaBmKHOTO 1 HETIOABHXKHOTO OJIOKA.

Omnpenenenue padOThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MOMOIIU
MOABMKHOTO OJIOKA.

N3ydeHne 3akoHa COXpPaHEHUSI MEXAHUYECKON YHEPTHUH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHN A

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs HAIMPABIICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX
pPE3ybTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe u3ydeHus: pu3NKA Ha ypOBHE OCHOBHOI'O 00IIEero o0pa3oBaHus
y oOyuaromierocsi OyayT copMupoBaHbl CIEAYIOIMINE JIUYHOCTHBIE PE3YIbTaThl B
YacTHu:

e l)nampuomuuecxkozo éocnumanusi:

MPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nuecKoi HayKu;

[IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DUZUKOB;

o 2)2parcoancKkozo u 0yxXo08HO-HPAGCHIBEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJE€HUU OOIIECTBEHHO 3HAUYMMBIX
U 3TUYECKUX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHXKEHHM
bu3uKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-3TUUYECKUX MPUHIUIIOB B JAEATEILHOCTU
YUYE€HOTI0;

e 3)acmemuueckozo 60CHUMAHUSA:

BOCIIPUATHE ACTETUUECKUX KadyeCcTB (PM3MYECKOW HAyKU: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHME IIEHHOCTU (U3UYECKON HayKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI DPA3BUTHSA TEXHOJIOTMM, BaKHEHIIEH COCTaBISIOLIEH
KYJbTYPBbL;

OpUEHTAaIUMsl B JESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEeICTaBICEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIDL;

pa3BUTHE HAy4yHOU JIHOOO3HATENLHOCTH, WHTEpeca K HCCIEA0BATEIhCKOM
JEATEIIbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHANLHO20 ONAZONOTIYUUA:

OCO3HAHHME LIEHHOCTH Oe30macHoro oOpa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU MpaBUI 0O€30MacHOTO TMOBEACHUSA Ha
TpaHCIIOPTE, Ha JOpOorax, C HJIEKTPHUUYECKUM U TEIUIOBBIM O00OpYyIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKcud, MpPU3HAHWE CBOEro IpaBa Ha
OIMOKY M TAKOTO e MpaBa y APYroro 4eJIOBEKa;



e 6)mpyooeozo eocnumanusa:

aKTUBHOE ydYacTHe B pENIeHWH NPaKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3zoBaTeIbHON OpraHu3aluy, Topojaa, Kpas) TEeXHOJOTUUECKON M COLMAIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (U3NYECKUX 3HAHUI;

HHTEpeC K MPAKTUYSCKOMY H3yUYCHHIO MPOodeCcCHii, CBI3aHHBIX ¢ (PU3HKOM;

e 7)IKON02UUECKO20 60CRUMAHUA:

OpUEHTAIUsl Ha TpUMEHEeHHE (U3UYECKUX 3HAHUM JJIsI PEIICHUsS 3a7ad B
0o0JlacTU  OKpYXAalollle cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKUH UX
BO3MOYKHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOILIEH CPEbI;

OCO3HaHHE TJI00AJILHOTO XapaKTepa JKOJIOTHYECKHX IMPOOJIeM M IMyTeH HX
pelieHus;

o 8)adanmayuu K uU3MEHAOUWUMCA YCII06UAM COUUAILHOU U NPUPOOHOTL
cpeowvi:

MOTPEOHOCTh BO B3aMMOJICHCTBMM TPH BBHINIOJHEHUW WCCICIOBAHUN U
MPOEKTOB (PU3UUECKOI HANTPABIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIIEHUE YPOBHA CBOEH KOMIETEHTHOCTH Uepe3 MPaKTHUYECKYIO
JIeSITETIbHOCTb;

MOTPeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHWH, YMEHHH (POpMYIHPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSX;

OCO3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTU
busuKy;

IJIAHUPOBAHUE CBOETO PAa3BUTHS B NPHOOPETEHUM HOBBIX (HU3UYECKUX
3HAHMU;

CTpPEMJIEHUE aHAJIU3UPOBATH U BBISIBISTH B3AMMOCBS3U MIPUPOJIbI, O0IIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DH3NUSCKUX 3HAHUIA;

OIIEHKa CBOMX JICMCTBUH C Y4Y€TOM BIHMSHMS Ha OKpPYKAIOIIYI Cpeny,
BO3MO>KHBIX TJIO0ATBHBIX MOCIIEICTBUIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHS MpOTrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO
oO1ero oo6pazoBanus y o0ydaromierocs OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIIHE TO3HABATEIbHBIC YHUBEPCAIbHBIC YyIeOHbIC TCHCTBYS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIE  Y4YCOHBIC  JICUCTBUS,  PETYISTUBHBIC
YHUBEpCaIbHbIC yUeOHbIE TEUCTBUS.

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS
ba3oBrble 1oruyeckue qefcTBUA:
BBUIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPU3HAKU OOBEKTOB
(s1BEHMIT), KITaCCU(PUIIMPOBATD UX;



BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JIAHHBIX ¥ HAOJIIOJCHUSAX, OTHOCIIIMXCS K (PU3NUECKUM SBICHUSIM;

BBISBJISITh NIPUYMHHO-CJIEJCTBEHHBIC CBSI3U MPU HU3YUYEHUH (U3NUECKUX
SABJICHUW M TIPOIIECCOB, JI€NaThb BBIBOJLI C KCIOJIb30BAHHEM JIEIYKTUBHBIX U
WHIYKTHUBHBIX  YMO3aKJIIOUEHUM, BBIJBUIaTh THUIOTE3bI O  B3aUMOCBA3SX
(U3UYECKHUX BEJIMYUH,

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus y4eOHOW (Qu3nueckoi 3amaudu
(CpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIICHUS, BHIOOpP HamOoJiee MOIXOJAIIETO C
YYETOM CaMOCTOSITEBHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbcKkyue 1eCTBUSA:

HCIIOJIb30BaTh BOMIPOCHI KaK MCCIIEI0BATEIHLCKUM HHCTPYMEHT TTO3HAHMS;

MPOBOAUTH MO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
(U3UYECKHI KCIIEPUMEHT, HEOOJIBIIOE UCCISAOBAaHNE (PU3UUECKOTO SBIICHHS;

OIICHUBATh HAa MMPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJYICHHYIO
B X0JI€ MCCJICIOBAHUS WU DKCIICPUMEHTA;

CaMOCTOSITENILHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICTIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHelIee pa3BUTHE GU3UIECKUX MPOIIECCOB,
a Tak)Ke BBIJBUraTh MPEINOJOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCJIOBHUSX H
KOHTEKCTax.

Pabora c undopmanueii:

MIPUMEHSTh Pa3IUYHbIE METOJIbl, HHCTPYMEHThI M 3aIpoChl MPHU TOWCKE U
oTO0ope MHPOpPMALIUU UK JAHHBIX C YYETOM MPEANIOKEHHON yueOHOH (pr3rnuecKoit
3a/1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPHPETUPOBATH WH(OpMAIUIO
Pa3IMYHBIX BUIOB U (HOPM IIPEACTABICHHUS;

OIICHUBATh HAAEKHOCTh HHGPOPMAIMU TIO KPUTEPHUSIM, MPEAJI0KEHHBIM
y4YuTeNeEM UIH CHOPMYIHUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHHUS
nHpOpMaM W WUTFOCTPUPOBATh PpEIIaeMble 3aJa4d HECJIO0XHBIMH CXEMaMH,
JyuarpaMMaMu, HTHOUW rpaduKoi U uX KOMOWHAIIMSMU.

KoMMyHUKATHBHbIE YHUBepcaJIbHbIe YueOHblIe 1eiicTBUS:

B XOJ€ OOCyXJeHus ydeOHOro marepuala, pe3yJbTaTOB Ja0OPATOPHBIX
paboT W TPOEKTOB 33JaBaTh BOMPOCHI IO CYIIECTBY OOCYXTAaeMOW TEMbl U
BbICKa3bIBaTh WJEW, HAIEJICHHbIE Ha peUIeHHe 3aJauyd U MOJJCp)KaHUe
OJ1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTABIIATh CBOM CYXJICHUS C CYXIACHUSIMH IPYTHX yYaCTHHUKOB JUAjora,
OOHapyKUBaTh PA3IUINE U CXOACTBO TO3UIIHIA;

BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON M WHANBUAYATbHON
paboThI pU PELIEHUH KOHKPETHOW (PU3UUECKOM MPOOIIEMBI;

NPUHUMATh LEJNH COBMECTHOM AESITEbHOCTH, OPIraHU30BbIBATh JACUCTBUSA I10
e€ JOCTWKEHHUIO: paclpelesaTh poJd, OOCYXAaTh IPOLECChl U Pe3ysbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBINIOJIHATH CBOIO YacTh pPadOThI, JOCTHras Kaye€CTBEHHOI'O pe3yJibTara II0
CBOEMY HAIPaBIICHUI0O U KOOPAWHUPYS CBOM JEHCTBUS C APYTMMHU YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOMIMI MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJIEHCTBHSL.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHA
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOUIUX s
peieHus (pU3NYECKUX 3HaAHU;

OPUEHTUPOBATbCS B  PA3JIMYHbIX  MOAXOJAX  MPUHATUS  PELICHUN
(MHAMBUAYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN TPYIIIOi);

CaMOCTOSITEJIFHO COCTaBJISITh AJITOPUTM pEIICHUs (PU3UUECKON 3aJauu WU
IUIaH MCCIEN0BaHUS C Y4YETOM MMEIOIIMXCS pECcypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NpeIjlaraéMble BAPUAHTHI pELICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJiaH €€ H3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JIOCTHKEHUS  (HEIOCTHXKEHHs)  PE3yJIbTaTOB
JEeATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOr0 HCCIIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEJBCTB,
W3MEHUBIIMXCS CUTYyallui, YCTAaHOBJIEHHBIX OIMOOK, BOZHUKIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh ce€0s1 HAa MECTO JIPYroro 4YeJoBeKa B XOJ€ CIOpa WM JUCKYCCHUH Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYyToro.

MPU3HABATH CBOE MPABO HA OLIMOKY MpU pelIeHUH (PU3NUECKUX 3a/]a4 WIH B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATBI

K koHity o0y4yeHus ¢ 7 kaacce nipeIMETHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:



WCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE W XUMHUYECKHUE SBJICHUS, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJIe]b, THUIOTE3a, E€IWHULBI (PU3UYECKUX BEJIMYMH, aTOM,
MOJIEKyJIa, arperaTHble COCTOSHMS BeliecTBa (TBEpPIOE, KHUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKTOpHsi, paBHOAECHCTByIoass cui, nedopmarus (ympyras, IIacTHYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyaTh siBleHUS (Iuddy3us, TEmIoBoe IBWKEHHE YaCTHI
BEILIECTBA, PABHOMEPHOE JBIKEHHE, HEPAaBHOMEPHOE JBIKCHHUE, WHEPIIUS,
B3aMMOJICHCTBHUE TE€JI, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUIEHHON OChIO BpAILICHMUS,
nepenaya JaBieHUsT TBEPIABIMHU TEJNaMH, >KHIKOCTSIMH W Ta3aMu, atMochepHoe
JIaBJICHKE; TUTaBaHUE TEJI, TPEBPAIIEHUS] MEXaHUYECKON SHEPTUH) TI0 OMUCAHUIO UX
XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3HYecKoe SIBICHHE;

pacno3HaBaTh  MPOSIBICHWE  W3YYEHHBIX  (PU3MYECKUX  SIBIICHUUA B
OKpYy’KarolieM Mupe (B TOM uuciie (HU3NYECKHUE SIBJICHUS B MPUPOJIE: MPUMEPHI
JIBUOKEHHUS C PA3JIMYHBIMUA CKOPOCTSIMH B KUBOM M HEXXUBOW MPUPOJE, ACHUCTBUE
CWJI TSDKECTH, TPEHHUsI, YIPYTOCTH B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(PEPHOTO
JIABJICHUSI HA XUBOW OpraHU3M, IJIaBaHHWE PbIO, phIYard B TEJ€ 4YeJIOBEKa), MpH
ATOM IME€PEBOJIUTh MPAKTUUECKYIO 3a7ady B Y4EOHYIO, BBIJEIATH CYIIECTBEHHBIE
CBOMCTBa (MpU3HAKH) (PU3UUYECKUX SBJICHUI;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3MUECKHUE SIBICHUS, HCIOIB3YS
busnueckue BeIMYMHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBA, BpEeMs, IyTh,
CpeIHsisi CKOpPOCTh, CHJIa YMNPYrOoCTH, CHJIa TSDKECTH, BEC Teja, CWia TPEHHUs,
JlaBJIecHHE TBEPAOro TeJa, JaBJIEHUE CTOJ0a >KUJIKOCTH, BBITAIKUBAIONIAS CHUJIA,
MeXaHH4YecKass paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIBI, KOd(hHUIIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAs M MIOTEHIIMAIbHAS SHEPT U ), TIPU
OMHUCAHUU TMPABWIHHO TPAKTOBATh (PU3MYECKUM CMBICI HMCMOJb3yEMbIX BEIUYMH,
UX O0O3HAYCHMUS] U EAUHULBI (PU3UYECKUX BEIUYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BEIMYUHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUEeCKUe SBJICHUS UM TPOIECCHI,
UCIIONB3Ys MpaBUja CIOXKEHUS Cuil (BIOJIb OJHOW MpsiMOii), 3akoH ['yka, 3aKOH
[lackans, 3akoH Apxumena, MpaBWUJIO paBHOBecHsl pbryara (0JIOKA), «30JI0TOE
MPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOW HHEPruu, IMpPU STOM
JlaBaTh CJIIOBECHYIO (hOpPMYJHUPOBKY 3aKOHA W 3alKCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PUZUUYECKUE MOJICTU PEAThHBIX OOBEKTOB, MPOIECCOB U
SBJIICHUM, BBIACNATH IMPU ITOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, IIPOIIECCCOB, SIBJICHUHN, IPUMCHITH (PHU3UUSCKUE MOJETH ISl OOBSICHEHUS
(bu3HYeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SABIICHHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMid NpPaKkTUKO-OPUEHTUPOBAHHOIO XapakTepa, MW pelarh
KaueCTBEHHbIE 3aJlayd, B TOM 4YHUCJIE TPeOyIOlUe YUCIEHHOTO OLICHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIUYUH, IPU 3TOM BBIOHMpATh aJEKBATHYIO
(U3UYECKYIO MOJIENb, BBISBIATH MPUUYUHHO-CJIEACTBEHHBIC CBSI3U W BHICTPaUBATh
JOTUYECKYHK) LEMOYKYy pACCYKIAEHUW C ONOpPOM Ha M3YyYEHHBIE CBOWMCTBA
bu3HYecKuX ABJICHUM, (U3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemiath pacuy€THble 3a7a4yu (B 2—3 ACUCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢bu3KKu, BeIOMpas aJIeKBaTHYIO (PU3UYECKYIO MOJEIIb, C UCIIOIb30BAHUEM 3aKOHOB
1 (HopmyJl, CBA3BIBAIOLIIMX (PU3UYECKHE BEIMYMHBI, 3alMChIBATh KPATKOE YCJIOBHE
U pa3BEPHYTOE pEIIEHWE 3a/adyd, BBISBIATH HEIOCTAIONME WM W30BITOYHBIC
JTaHHBIE, OOOCHOBBIBaTH BHIOOP METOJa pEIICHHs] 3aJlayd, HCI0JIb30BaTh
CIPABOYHBIE JAaHHbIE, TPOBOJUTH MAaT€MaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHMBAaTh PEAIUCTUYHOCTh MOJYYEHHOIO 3HAYEHUS (PU3NYECKON BEIUUYMHBI H
OTIPEIENSITh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYECHHOW TPH PEIICHUU
3a/layu;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MpPU OMOUIA
(U3HYECKUX METOJO0B, M Npeajarartb OPUEHTUPOBOYHBIM CHOCOO pelIeHus, B
ONMCAHWM  WCCJENOBAHMS  PACHO3HABaTh  IMPOBEPSEMOE  IMPEINOJI0KECHHUE
(TUMoTE3y), UHTEPIPETUPOBATH MOIYUCHHBINH PE3YIIbTAT;

MIPOBOAUTH OMBITHI M0 HAOIOJEHUIO (DU3UYECKUX SBICHUN WU (HU3NIECKUX
cBoMcTB Ten (nuddys3us, TEMIOBOE paCIIUPEHHE Ta30B, SBICHHE WHEPIINH,
M3MEHEHHUE CKOPOCTH MPH B3aUMOJACHCTBUM TEI, Mepeada JaBICHUS )KUAKOCTHIO
U Tra3oM, MPOSIBJICHUE IEHCTBUA aTMOC(EPHOIrO MABJICHUS, JEUCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEIANOJIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOACHHUH, CAMOCTOSTENBHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOIHI,

MPOBOJUTh TMpPSMbIE U KOCBEHHbIE HU3MEpEeHUs] (HU3UUYECKUX BEITUUYUH
(paccrosinue, IpOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cujia, TeMIeparypa,
IUIOTHOCTh KUJKOCTM WU TBEPAOIO Tejld, CHUJIa TPEHUSl CKOJIbKEHHUS, JaBIICHHE
BO3/lyXa, BBITAJIKWBAIONIAS CHJIA, JEHCTBYIONIAs HAa TOTPYKEHHOE B IKHUIKOCTH
Ten0, KOADPUIMEHT TMOJE3HOT0  JEHCTBUA  MPOCTBIX  MEXAHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METO/a M3MEpeHus, (PUKCUpPOBATh IMOKa3aHUS MPUOOPOB, HAXOIUTH 3HAUCHHE
M3MEPSIEMOM BEJIMUMHBI C TOMOIIBIO YCPEIHEHUS pE3YyJIbTATOB CEPUU U3MEPEHUN U
OLICHMBATh MOTPEIIHOCTh U3MEPEHUN;



IPOBOJNUTH HECIOKHBIE IKCIEPUMEHTAIbHbIE HUCCIEIOBAaHUS 3aBUCUMOCTEN
¢u3nyecKux BETUYMH (3aBUCUMOCTH IYTH PABHOMEPHO MABMXKYIIETOCS Tela OT
BPEMEHH JBWXCHHS TeJa, CUJIbl TPEHHUS CKOJBKEHHUS OT CHIJIBI HOPMAaJbHOTO
JIaBJICHMs, KauecTBa OOpaOOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIBI
TPEHHUsT OT IUIOMIAJIM CONPHUKOCHOBEHHUS TeJ, CUJIbl YIPYTrOCTH OT YJUIMHEHUS
IpPYKUHBI, BBITAJIKUBAIOLIEH CHJIbI OT 00bEMa MOTPYKEHHOM 4YacTH Teaa U OT
IUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TUIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO, YCIOBHM IIaBaHUs TeJ, YCIOBUN paBHOBECHUS pbluara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3aJayy M THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSITEJIbHO IUIAHUPOBATh HCCIIEJOBAHHUE, CAMOCTOSITENIBHO
coOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIOJIB30BaHUEM HWHCTPYKIUH,
MPEJICTaBISITh MMOJYYCHHbBIE 3aBUCUMOCTH (DPU3MUYECKUX BEIIMYMH B BHUE TaOIUI] U
rpaUKoOB, OLEHUBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJibTaTaM
UCCIIEJOBaHMUS;

coON0aTh MpaBWia TEXHUKH O€30MacHOro TpyJaa Impu paboTre ¢
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIIHUIIBI IEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, cooOuarommecs Ccocylpl, OapoMeTp, pblyar,
MOJIBWYKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JEHCTBHUS U3yUYE€HHBIX TPUOOPOB, TEXHUUIECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmHcaHus (B TOM
quciie: NOJIIUITHUKY, YCTPOHCTBO BOJONPOBOJA, TMAPABINYECKHM mpecc, cU(OH,
MaHOMETpP, BBICOTOMEp, TOPIIHEBOH HACOC, ApEOMETpP), MCIONB3Yys 3HAHUS O
CBOMCTBax (DU3MYECKUX SBJICHUA M HEOOXOAHMBbIE (PU3UYECKHE 3aKOHbI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU H3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTHYECKUX TPOIECCOB TPHU
peleHnu y4eOHO-TIPAaKTUIECKUX 3a/1a4;

OPUBOJIUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MIPUMEPaX) MPAaKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEJAHEBHOM KHU3HU IJI1 0OeCreUeHUs
0e30MacHOCTH MpPHU OOpalllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3J0POBbsI U COOMIOJCHHUS HOPM SKOJOTHYECKOTO TOBEACHHUS B
OKPY KalOIIEH Cpeae;

OCYILECTBIATh OTOOP HCTOYHUKOB MH(pOpMALIUU (PU3UUECKOTO COEPKAHUS B
WuTepHere, camocTosTeNbHO (OPMYIHPYsT TIOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCA 3HAHUW WU MyTEM CpPAaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIETATH
uHbOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYMBOM MM  MOXET  OBIThH
HEI0CTOBEPHOI;



WCIIOJIb30BaTh TIPH BBIMOJTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NYECKOTO COAepX aHUsl, CIPABOYHBIE MaTEpHAIIbl, PECypChl CETH
WNutepHer, BiaaeTh MNpuEéMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMAIIKU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE KpAaTKHE€ MUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpMaIU (HU3HUECKOTO COJEPKaHMs, B TOM YHUCIIE
MyOJIMYHO JIeJIaTh KPaTKHWE COOOIIEHUS O pe3yjbTaTrax MPOEKTOB WU Y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN MMOHSITUWHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINEH;

IpU BBIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAHUM pacrpeiesaTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTaBJICHHBIMU 3aJjadyaMu, CIEIUTh 3a
BBITIOJTHEHUEM IIJIaHA JEUCTBUN, aJ€KBaTHO OIEHHMBATh COOCTBEHHBIN BKJAJ B
JNEATENBbHOCTh TPYIIIBI, BBICTPAWMBAaTh KOMMYHMKATUBHOE B3aUMOJICHCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAOLIUX.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmyecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB U TEM (uudpoBble)
Ne n/m P Kontpoabnbie | IpakTuueckn ep
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI e padoThI
pecypchl
Pa3znen 1. ®usuka u eé posib B NO3HAHUHU OKPYIKAKOIIEro Mupa
but6mmoreka [JOK
1.1 ) — 2
H3HKa HayKa o HpHpoae https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
1.2 ) 4
MSHHCCKUC BETHHAMHAT 3 https://m.edsoo.ru/7f416194
1.3 EctecTBeHHO-HAYYHEINA METO, ITO3HAHUS 2 1 bubmorera [IOK
’ y A https://m.edso00.1ru/7f416194
Hroro no pazneny 8
Pa3pnen 2. [lepBoHavaibHbIe CBeIeHNS 0 CTPOCHNH BellleCTBA
bubmuoreka [JOK
2.1 C 2 1
TpocHHe BetiecTsa https://m.edso0.ru/7f416194
27 JIBM>KEeHUE U B3aUMOJICHCTBHE YACTHII 4 ) bubmuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbBIC COCTOSHHS BEISCTBA 1 bubmorexa [JOK
) P i https://m.edsoo.ru/7f416194
Hroro no pazneny 7
Pa3nen 3. /IBu:keHue U B3anMoOAeiicTBHE TeJl
bu6 OK
3.1 MexaHuuecKkoe OBUKEHUE 10 2 nomorexa L

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



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

but6mmoreka [{JOK

3.2 Hrepuns, macca, m0THOCT ? https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
3.3 Crna. Buper cnn 15 https://m.edso00.ru/7f416194
Hroro no pazneny 34
Pa3nen 4. /laBieHne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. [lepenaua naBneHust TBEPAbIMU 5 bubnuorexa [JOK
) TeJIaMH, )KUJAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 JlaBIICHHE KHAKOCTH 6 https://m.edsoo.ru/7f416194
but6mmoreka [{OK
4.3 ATmocheproe naseHie > https://m.edsoo0.ru/7f416194
44 JlelicTBrE )KUJIKOCTH U Ta3a HA 12 bu6mmoreka [IOK
’ MOTPYXEHHOE B HUX TEIO https://m.edso00.ru/7f416194
Hroro no pazgeny 28
Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
A P
. 400Ta M MOIHOCTE 6 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
5.2 IT 8
POCTBIC MEXAHMIMBL https://m.edsoo.ru/7f416194
but6mmoreka [JOK
53 M 5
CRAHITICCRAA SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pazgeny 19
Pa3zgea 6. [loBTOpUTEIbHO-00001IaK0IMIA MOAYJIb
6.1 [ToBTOpHTENEHO-0000IAOIIHMI MOTY b 6



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

Hroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

23




7 KIIACC

INOYPOYHOE IINTAHUPOBAHHUE

n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHubie
padoTbI

IIpakTyeckue
padoThI

Jara
U3y4eHHn
s

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

®dusuka — HayKa o npupoze. AsneHus
IIPUPOJBI

dusuueckue ABICHUA

duznyecKkue BEIMUNUHBI.
PasmepHocTh. @u3nueckue npruOOpHI.
[TorpenrHocTy mpu MPSIMBIX
HU3MEPECHHSIX

Ypok-uccnenonanue "M3mepenue
JIMHEWHBIX pa3MepPOB TeI U
MIPOMEXYTKOB BpeMeHU"

JIaGoparophas pabota "M3mepenue
00BEMA JKUIKOCTH U TBEPIOTO Tema"

JIaboparopHas pabota "OnpeneneHue
pa3mMepoB MajbIxX Tell. MeTton psaoB"

MeTo/1pI HAy4YHOTO O3HAHHUS.
Onucanue GU3NIECKUX SBICHUMN C
MTOMOIIBIO MOJIeNeH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccinenosanue "l[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJETA IIapHKa,
MYIIEHHOT0 TOPU30HTAILHO, TEM



https://m.edsoo.ru/ff09f72a

OoJpITie, YeM OOJIbIle BBICOTA ITycKa"

Crtpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIONINE IUCKPETHOE CTPOCHHE
BEIIIECTBA

bu6mmoreka [{OK
https://m.edsoo.ru/ff09fe0a

10

JlaboparopHas padora "Ornenka
JMaMeTpa aToMa METOOM PsJIOB (C
UCToJib30BaHueM ¢ororpaduii)"”

11

Ypoxk-uccnenoBanue "Habmronenue
TEIUIOBOTO PAaCUIMPEHUS T'a30B.
OmnbITH IO OOHAPYKEHUIO EHCTBUS
CHJI MOJIEKYJISIPHOTO NPUTSKEHUS "

12

JIBIKEHUE YaCTHIl BEIIECTBA.
Huddyszus. bpoyHoBckoe aBUXKEeHHE

but6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

13

VYpok-uccnenosanue "HabmoaeHue u
00BbsCHEHHE OPOYHOBCKOTO JIBHYKCHHS

u muddy3un"

14

BzanmopeiicTBIe YaCTHIT BEIeCTBA:
HpI/ITfl)KeHI/Ie 1 OTTAJIKUBAHUC

15

ArperaTtHble COCTOSIHHS BEIIECTBA.
Oco0EHHOCTH arperaTHbIX COCTOSIHUI
BOAbI

bubnnorexa [IOK
https://m.edsoo.ru/ff0a0378

16

Mexanndeckoe aBuxeHue. [1yTs,
TPAcKTOPHsl, IEpEMEIIECHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05¢6

17

PaBHOMEpHOE U HEpaBHOMEPHOE
nBukenue. CKopocThb

butmmoreka [JOK
https://m.edsoo.ru/ff0a079¢

18

Haxoxpaenue ckopocTH, MyTH U
BpPEMEHH NPU PABHOMEPHOM
MPSIMOJIMHEHHOM JABM>KEHUU

but6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

19

JlabopaTopHas pabota "Onpenenenue
CKOpPOCTH PAaBHOMEPHOTO ABUKEHUS"

20

I'paduxu npssMoOIHHEHHOTO
PaBHOMEPHOTO JBMKECHUS

21

Pemtenue 3amau mo teme "Pacuer
cpenHeit ckopoctu"

22

JIaboparophas pabota "OnpeneneHue
CpeaHel CKOPOCTH CKOJIbKEHHS
OpycKa WM IIapHuKa 10 HaKJIOHHOU
IJI0CKOCTH"

23

OTHOCHUTENBHOCTD JBHKEHHUS.
CroxeHue ckopocTel mpu
napajieIbHOM JBHKEHUH

24

[Tonyuenue u ananus rpaduxkoB
3aBUCHUMOCTH ITYTH M CKOPOCTHU
JBUKEHUSI OT BpeMEHHU

25

Pemenne rpadgudeckux 3amgad mno teme
"Mexanuka. PaBHOMEpHOE
MPSAMOJIMHEITHOE IBUKEHHE"

26

SBnenue nHepuu. 3aKOH HHEPLUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

27

B3anmopeiicTBue Ten Kak MpUIMHA
W3MEHEHUSI CKopocTh. Macca Tena Kak
Mepa UHEPTHOCTH Tejia Mpu
MOCTYNaTeIbHOM JIBUKEHUU

28

VYpok-uccnenosanue "CpaBHEeHHE
Macc M0 B3aUMOJIEHCTBUIO TET"

29

IInoTHOCTE BelecTBa

bu6nuoreka [JOK



https://m.edsoo.ru/ff0a0c10

https://m.edsoo.ru/ff0a0fee

30

JlabopaTtopHas pabota "Onpenenenue
IJIOTHOCTHU TBEPIOTO Tea"

31

Pemtenue 3amau mo reme "Macca tena.
ITimorHOCTE BemecTra"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0al23¢

32

Cwmecu u criaBbl. [loBepxHOCTHAs U
JIMHENHAS IUIOTHOCTD

33

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "du3nka — HayKa o
npupoje. [lepBoHauanbHble cBEAEHUS
00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHH
BemecTBa. Mexanuka"

34

Konrponbnas padora no teme
"®u3nka — HayKa 0 IpUPOJE.
IlepBoHauanbHbIEe CBEACHUS 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH
BeliecTBa. Mexanuka"

35

Cuna. SIBnenue tsarorenusd. Cuiaa
TSDKECTU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al 778

36

Nzobpaxkenue cui. Pemenne 3amay mo
teme "OnpeneneHue CUIbl TIKECTH"

37

Cuna ynpyroctu. 3akoH ['yka

38

Bec Tena. 3mepenue cuil.
Junamomertp

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0al8cc
https://m.edsoo.ru/ff0al 778

39

Ypok-uccnenosanue "HabmrogeHue
W3MEHEHUS CKOPOCTH NP
B3auMogercTBuu Ten"



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

40

Pemenne 3anad mo treme "Cua
yrpyroctu. Bec tena"

41

JlabopaTtopHas padota "OTBbITHI,
JIEMOHCTPHUPYOIIHE 3aBUCHMOCTh

pacTsbkeHus (aeopmanyin) npyKUHbI

OT MPHUJIOKEHHON CUITBI"

42

Cuna tpeHus

https://m.edsoo.ru/ff0alb9c

43

Cnoxenue cuil. PaBHonelicTBy01Ias
cuia

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ala70

44

Pemrenue 3agaud mo teMe "Crnoxenue
cui. PaBHoxeiicTByromas cuna”

45

Pemrenue 3agad mo reMme
"Bzaumonericteue tei1. CUibI B
MexaHuke"

46

Pemenune 3agau mo teme "Cuna
TpeHus". YpoK-HCCleI0BaHUE 110
TeMe "UccinenoBanue 3aBUCUMOCTHU
CUJIBI TpeHI/IH OT IuIoMIaaAn
CONIPUKOCHOBEHUS"

47

JlabopaTtopHas pabota "OIbITHI,
J€MOHCTPUPYIOIINE 3aBUCUMOCTh
CHJIbI TPCHUA CKOJIBbKCHHA OT CHUJIbL
JIaBJIICHUA U XapakKrepa
COTIpHUKacarolmXxcs noBepxHocren"”

bu6mmoreka [{OK
https://m.edsoo.ru/ff0alcc8

48

Pemrenue 3agad mo reme
"Bianmopencreue teia. CUisl B
mexanuke"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0alde0

49

KonTponbhas pabota no teme



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

"B3aumonericrteue teia"

50 JlaBiieHre TBEPBIX TEI bubmorexa HOK
P https://m.edsoo.ru/ff0a20a6
VYpok-akcriepumenT "CriocoObl
51 ONpeCIICHUs JABIICHUS TBEPIOTO
Tena"
5) Ypok-uccienoBanue "3aBUCUMOCTh bubnmoreka [JOK
JIaBJICHU ra3a OT TemrepaTypsl” https://m.edsoo.ru/ff0a2376
53 JlaBiieHHE KUIKOCTEH U ra30B. 3aKOH bubmuoreka [JOK
ITackans https://m.edsoo.ru/ff0a25b0
54 ITHeBMaTu4eckue ycTpoicTaa bubmorexa HOK
yerp https://m.edsoo.ru/ff0a2718
55 3aBUCUMOCTD JIaBJICHUS KUJIKOCTH OT
TITyOUHBI
56 I'mppocrarnyeckuit napagokc
57 Ypok-nipoekt "N3yuenune bubnuorexa [JOK
COOO0MIAOITUXCS COCYA0B" https://m.edsoo.ru/ff0a2970
53 VYpok-koHpepeHus bubnuorexa [JOK
"T'mapaBnnueckre MEXaHU3MBbI" https://m.edsoo.ru/ff0a3136
59 Hcnonbs3oBanne BHICOKUX JAaBICHUHN B
COBPEMEHHBIX TEXHOJOTHUIX
60 Pemenue 3agau no reme "JlaBnenue bubmuoreka [JOK
skugxoctu"” https://m.edsoo.ru/ff0a2826
61 ATMmocdepa 3eMu 1 IPUUUHBI €€ bubmuorexa [JOK
CYLLECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
2 VYpok-uccnenosanue "lIposBnenue bubnuorexa [JOK

nencTBus arMochepHoro gaBiaeHus"

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6

W3mepenne atMmocepHOro naBiIcHUS.

bu6mmoreka [{OK

63 OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HaJl YPOBHEM bubnuorexa [JOK
64
Mopsi. [Ipubopsl a1t u3mepeHus https://m.edsoo.ru/ff0a2fc4
aTMOC(hepHOTO TaBJICHHS
65 Bapomertp-anepona. AtmocdepHoe bub6nuorexa [IOK
JTaBJICHUE HA PA3JINYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
66 BritankuBaroiast cuia. 3akoH bubmmoreka [JOK
Apxumena https://m.edsoo.ru/ff0a3276
67 Pemenue 3amau nmo teme "3akoH
Apxumena"
Ypoxk-uccienoBanue
68 "JKcIepuMEHTaIbHOE OOHAPYIKEHNE
NeHCTBUS KUIKOCTH U T'a3a Ha
MOrPY>KEHHOE B HUX TEJI0"
JlabopaTtopHas pabota "Onpenenenue
69 BBITAJIKUBAIOIICH CHIIBI, bu6mmoreka [{OK
JIEACTBYIOILEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTD"
bu6mmoreka [IOK
70 Hnaarme rex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
71 "HccnenoBaHue 3aBUCUMOCTH Beca bu6mmoreka [{OK
TeJa B BOJIE OT 00beMa MOrpyKEHHON https://m.edsoo.ru/ff0a3514
B JKHIKOCTh YacTH Tena"
72 BosnyxomnaBanue. [liiaBanue cyioB
73 Pemenue 3ampau no reme "3akoH



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8

Apxumena. YcioBus miiaBaHus ten'

Pemenue 3agaa mo teme "JleiicTBue

74 YKUJKOCTH U Ta3a Ha MOTPYKEHHOE B
HUX Tea0"
Ypoxk-mipoekt "KoHcTpynpoBaHue
75 apeoMeTpa WM JIOJIKU U ONIPEACIICHUE
Ipy30M0bEMHOCTH"
[ToaroroBka Kk KOHTPOJILHOU paboTe
76 1o TeMe "/laBneHue TBEpAbIX TEN,
JKUJIKOCTEH U ra3oB"
KoHnTtpoibHas paboTta mo teme
77 "JlaBneHuE TBEPABIX TEJ, KUIAKOCTEH
1 razoB"
but6mmoreka [JOK
78 Mexanmaeckas pabora https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
7 Moutsocts https://m.edsoo.ru/ff0a3f82
20 Pewrenue 3amau Ha onpeneneHue
paboThI U MOIITHOCTH
81 PaboTa crIIbl TSHKECTH M CHITBI TPEHUS
VYpoxk-uccienoanue "Pacuér
82 MOIIIHOCTH, Pa3BUBAEMOM MpHU
noanbéMe 1o Jjectauie"
bu6mmoreka [IOK
83 TpocThie MEXaHU3MEI https://m.edsoo.ru/ff0a478e
84 MowmenT cuinsl. [IpaBuino MOMEHTOB
35 JlabopaTtopHas pabora "U3yuenue bubnuorexa [JOK

IpaBHJjia pbriara JJis1 IOABUIXHOTO U

https://m.edsoo.ru/ff0a478e



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

HEMOABMKHOTO OJI0OKOB"

86

"301510TOC MPaBUIIO" MEXAHUKHU

87

Pemenue 3anaq no reme "3osotoe
npaBuiio MexaHuku'" / Becepoccuiickas
poBepoyHas paboTa

88

Pemenue 3anau mo teme "Pabota
CHJIBI TSDKECTH U CHJIBI TpeHus" /
Bcepoccuiickas npoBepouHas paboTa

89

Ypoxk-npoekT "[IpoekTupoBanue
MOJIMCIIACTOB € 3aJJaHHBIMU
napameTpamu"

90

Ypok-koudepennus "[Ipocteie
MEXaHHU3MBbI B OBITY, TEXHHUKE, JKUBBIX
opranu3max"

91

Koaddurment nonesnoro necTeust
MIPOCTBIX MEXaHN3MOB

92

JlaboparopHas padora "Omnpenenenue
KIIJI noABUXKHOTO U HETOJIBUKHOTO
0710K0B"

93
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IMPOBEPSEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

7 KIIACC

Kon
NpoBepPsieMoOro
pe3yjabTarTa

1.1

OBHIEI'O OBPA30OBAHUA

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUsSI 0CHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATUA

1.2

pa3nuyath SIBICHUS IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3MUYECKOE SBICHUE

1.3

pacmo3HaBaTh  NPOSBICHUE  W3YYCHHBIX  (U3MUECKUX  SIBICHUH B
OKpPYXKaroIleM MHUpPE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOAE, MPH
9TOM TEpPEeBOAUTh TMPAKTUYECKYH 3aJady B Y4eOHYIO, BBIICTSATH
CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PUINIECKUX SIBICHUI

1.4

OIUCHIBATh M3YUYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJb3YS
¢u3nueckne  BEIMYUHBI, NpPU  ONMCAHUU NPABUIBHO  TPAKTOBATh
(Gu3MUecKuil CMBICT MCIIOJB3yEeMbIX BEJIMYHMH, X 0003HAUECHUS M €AMHUIIBI
(GU3MUeCKUX BEIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOLIME JIAHHYIO
¢u3MUecKyl0 BEIMYMHY C JPYI'MMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIINUUH

1.5

XapaKTCpU30BaATh CBOMCTBaA TCII, (1)I/ISI/I‘IGCKI/IG SABJICHUA MW IIPOLECCCHI,
HCIIOJIb3Y HN3YYCHHBIC 3aKOHBI, IIpu 9TOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa U 3aIlUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHHUC

1.6

O0BSACHATH (PU3NUYECKUE SBIICHUS, IPOIIECCHl U CBOICTBA TeJ, B TOM YHUCIIE U
B KOHTEKCTE CUTYyallil MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 | — 2 JTIOrMYecKux
aroB ¢ omnopod Ha 1 — 2 HM3y4YEHHBIX CBOWCTBA (DU3WYCCKUX SIBICHUH,
buznyecKuX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peumatb pacyéTHele 3amadyu B | — 2 NEUCTBHS, HCMOJB3Ys 3aKOHBI M
dbopMyIbl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
yCIIOBUS 3a7jaud 3allMChIBaTh KPAaTKOE YCIOBHE, MOACTABIATh (U3NYECKUE
BEJIMYMHBI B (OPMYINIbI M TPOBOJAUTH PACUEThl, HAXOIUTh CIIPABOYHBIE
JaHHbIE, HEOOXOJMMbIE Ul pPElIeHHs 33a/ay, OLIEHHWBATh PEAUCTUYHOCTH
MOJTy4YeHHOU (pU3MUecKOl BeTHUNHBI

1.8

pacno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MpH [OMOILU
¢u3nYeCcKuX METOAOB, B OMUCAHUM HMCCIIEAOBAaHUS BBIACIATH MPOBEPSEMOE
NPEJoJI0KEeHNE (TUIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH MOJIYUYEHHBIH




pe3ynbTar, HaxoIuTh OMIMOKM B XOJE OMbITa, JeJaTh BBIBOJBI IO €ro
pe3ynbTaram

1.9

MIPOBOJIMTH OTIBITHI IO HAOTIOACHUIO (PH3UIECKUX SIBICHUHN MU (PU3NICCKUX
CBOMCTB Tell: (OPMYyJIHPOBATH MPOBEPSEMbIE MPEATON0XKEHH, COOUpaTh
YCTAaHOBKY W3 NPEIJI0KEHHOTO0 O0OpYAOBaHMS, 3alMCHIBATh XOJ OIbBITA U
(GbopMyIUPOBATH BBIBOJIBI

1.10

BBITIOJIHATE IPSAMBIC HU3MCEPCHUA C HCIIOJB30BAHHWEM AHAJIOTOBBIX U
UQPOBBIX MPHUOOPOB, 3amHUCHIBATh MOKa3aHWSA MPUOOPOB C YYETOM
3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

HOPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHON (PU3MYECKON BETMUYUHBI OT
ApPYyroi ¢ HCIHOJB30BAaHUEM IPSAMBIX W3MEPEHUH, Yy4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO  HCCJIENOBaHUSA, COOHMpaTh YCTaHOBKY H
BBINOJIHATh M3MEPEHHUs, CIenysl MpeIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (DU3MYECKUX BEJIWYMH B BHJE
NPEUIOKEHHBIX Ta0nHIl M TrpaduKoB, JeNaTh BBIBOJABI IO pe3yJbTaTaMm
UCCJIEIOBAHMS

1.12

OPOBOJUTH KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEJIMYHMH, CIEays
NPEeUIO)KEHHONM MHCTPYKIMM: TPU BBIIOJHEHUHM H3MEPEHUH COoOHpaTh
DKCIICPUMEHTAJIbBHYI0 YCTAaHOBKY UM  BBIYMCIIATH 3HAYCHUE HCKOMOM
BEJINYUHBI

1.13

coOJIOIaTh MpaBHia TEXHUKH O€30MacCHOCTH MPHU paboTe ¢ J1abopaTOpHBIM
o0opyaoBaHuEM

1.14

yKa3bIBaTh NPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUINBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPONCTB C MOMOIIBIO UX OMUCAHUS, UCIIONb3YS 3HAHUS O
CBOMCTBax (hM3MUECKUX SIBICHUNA U HEOOXOauMble (DHU3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

NPUBOAWTH  TpUMEPHl  (HAXoauTh  WHPOPMAIMIO O  MpUMEpax)
NPaKTUYECKOTO HCIONIBb30BaHUS (U3NYECKUX 3HAHUH B TIOBCEIHEBHOM
JKU3HM JIJIs1 oOecrieueHrst 0€30MacHOCTH TP OOpalleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbS M COOJIIOJICHHS HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPYKAOIIEH cpelie

1.16

OCYIIECTBIISATh OTOOp HMCTOYHWUKOB HH(MOpManuu B ceTtd VHTEpHEeT B
COOTBETCTBUU C 3aJIaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUM © TMyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHHUKOB  BBIICTATH
uH(OpMAIUIO, KOTOpas SBISICTCS MPOTHBOPSYMBOMUIM MOXKET OBITh
HEJIOCTOBEPHOMU

1.17

UCIIOJIb30BaTh MPH BBINOJIHEHWN YYE€OHBIX 3aJlaHUi Hay4YHOIOMYJSPHYIO
JaUTEepaTypy (PpU3MUECKOro CoAep KaHUs, CIIPAaBOYHbIE MaTEpUabl, PECYPChI
cetu UHrepHer, BnageTh NpUEMAMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpazoBanus HHGOPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO31aBaTb COOCTBEHHBIE KpaTKUC NHCbMCHHBIC U YCTHBIC COO6H_ICHI/ISI Ha




OCHOBE 2 — 3 MCTOYHUKOB MHGOpMAIMH (HU3UIECKOTO COJICPKAHUSA, B TOM
qyucie myOJuYHO JIeNIaTh KpaTKUe COOOIIEHHsI O Pe3yJIbTaTax MPOSKTOB WIIN
y4eOHBIX HCCIEOBAaHUM, MPU ATOM T'PAMOTHO HCIOJIb30BaTh H3yYCHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXIATh BBICTYIICHHE
Mpe3eHTalne

1.19

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUN pacIpeneisTh
00s3aHHOCTH B TpYIIIE B COOTBETCTBHUHM C IIOCTAaBJIEHHBIMU 3aJavyaMu,
CIEIUTh 3a BBIIOJHEHUEM IUIAHA [JEHCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JEATEIBHOCTh  IPYyMIbl,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aMMOJCHCTBHE, yUNTHIBAsi MHCHHE OKPYKAIOIINX




7 KJIACC
Kon Kon
pasaesia  3jieMeHTa

IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

IIpoBepsieMble 3JIeMEHTbI COEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

®usuka — Hayka o npupoje. Ssnenus npupoast. Gusnyeckue
SIBJICHUSL: MEXaHUYECKHE,  TEIUIOBBIC, JIEKTPUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIC

®du3nyecKkue BEIUYHUHEL. I/I3MepeHI/Ie (bI/I3I/I‘l€CKI/IX BCJIIMYHH.

1.2 dusnueckue pUOOPBHI. ITorpemuocTs U3MEPEHUM.
Me:xyHapoiHas cucTemMa eIMHUL]
EcrecTBeHHOHay4HbI ~ MeTOJ  TO3HaHWA:  HaONIOJCHHE,

13 [IOCTAaHOBKA ~HAay4YHOI'O BOIPOCA, BBIABMKCHHE THIOTE3,

) JKCIEPUMEHT  IIO IIPOBEPKE  THIIOTES, 00BbsICHEHUE

Ha0JII01aeMOT0 SIBJICHUS

14 Onucanve GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIECH
[IpakTuueckue padbOThI:
HiHPar##H3mepenne pacCTOSTHUN.

L5 #H##Par###3mepenne o0bEMa KUAKOCTH B TBEPIIOTO Tea.

H#H##Par##HOnpeneneHne pa3MepoB MaJIbIX TE.
HH##Par#HHN3mMepenne TeMIepaTypbl pu IIOMOILU
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIEPATypPbl

INEPBOHAYAJIBHBLIE CBEJJEHNM A O CTPOEHUU BEIIECTBA

#i##HParfi##CTpoeHHE BEIIECTBA: aTOMbl M MOJEKYJbI, HX

2.1 pazMepsl. ONBITHI, 10Ka3bIBAIOIIME JUCKPETHOE CTPOECHHE
BELIECTBA
H###Par###]IBkenne vactul BenlecTBa. CBs3b  CKOPOCTH
22 JBYO)KEHMSI YacTHUL] C TeMIEepaTypoil. bpoyHOBCkoe IBHKEHUE,
mddyzus
)3 B3aumopeiicTBie YacTHI] BelIeCTBa: MPUTHKEHUE U
' OTTAJIKHBaHUE
HH##Par##Ht ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B,
54 KHUAKOCTEH U TBEPABIX (KpHCTaUIMYeCKuX) Ted. B3aumocBszb
’ MEX/1y CBOMCTBAMHU BEILIECTB B PA3HBIX arperaTHhIX COCTOSTHHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
26 [TpakTuyeckue paboOTHI:

#i##Parf##0OLeHKka nuaMeTpa atoMa  METOJIOM  psiioB (¢




ucronb30BanueM pororpaduii).

HH##Par###ONbITEI O HAOJIIOJEHUIO TEIUIOBOTO PaCIIMPECHHS
ra3os.

#HHHPar##H#OnBITBI IO OOHAPYXEHUI0  JCHCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHS

JABWXEHUE 1

B3AMMO/IEMCTBUE TEJI

3.1

MexaHudeckoe JBHXXCHUC. PaBHOMepHOC H HCEPABHOMCPHOC
JABHMIKCHUC

3.2

#i#HParf##Cropoctb. CpenHsisi CKOpOCTh IIPU HEPABHOMEPHOM
JBIKEHUU. PacuéT myTu U BpeMEHU IBUKECHUS

3.3

SIBnenue uHepuuM. 3aKOH MHepUMU. B3auMmonelcTBre Ten Kak
IIPUYMHA U3MEHEHUS! CKOPOCTH ABMKEHUS Tell. Macca kak Mepa
MHEPTHOCTH TeJa

3.4

#HPart## InotHocTh  BemrectBa. CBA3L  IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €AMHHIIE 00BEMA BEIECTBA

3.5

Cua xak XapaKTCPUCTHKA B3aMMOJCHCTBUS Tell

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3Mepenue cuibl ¢ MOMOIIbIO
JTUHAMOMETpPA

3.7

H#HHAHPar###SIBiienne TAroTteHus 1 cwia TspKecTH. Cuiia TSKeCTH
Ha JApyrux miaaHerax. Bec Tema. HeBecomocTs

3.8

Cuna tpenus. TpeHHe CKONbKEHUS U TpeHue Mokos. TpeHue B
MIPUPOJIC U TEXHUKE

3.9

#i#HParfi##Cro)keHne cujl, HalpaBICHHBIX 110 OJHON IPSIMOM.
PaBHonelcTBYIOIMAs CHUIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBMXKCHHS (IIapHKa B
KUIKOCTH, MOJIEITH AJIEKTPUIECKOTO aBTOMOOUIIS M TaK Jajiee).
Ompenenenue cpeaHel CKOPOCTH CKOJBXEHUS OpycKa WIH
mapuka Mo HAaKJIOHHOW IIOCKOCTH. OmnpenesieHHe IUIOTHOCTH
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTD
pacTsbkeHus (nedopmariun) Ipy>KUHBI OT TPHIIOKEHHOW CHITHI.
OnpIThl, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBl TpPEHUS
CKOJIbKEHUSI OT Beca Tejla W XapakTepa COMPHUKACAOIIMXCS
MOBEPXHOCTEN

3.11

@usnueckue sBJICHUSA B IMPUPOAE: IPUMEPHl IBHKEHUA C
pa3IMYHBIMM CKOPOCTSIMU B JKMBOM M HEXHUBOU IPUPOJE,
JEUCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, MOAIIUITHUKHI

JIABJIEHME TBEPJIIX TEJI, )KMJIKOCTE 1 TA30B

4.1

Hasnenne TBEpAoro Tema. CrnocoObl  yMEHBIIEHHS U




YBCIIMUCHUA NaBJICHUA

4.2

JlaBnenue rasza. 3aBHCHUMOCTh [IaBJIEHHsS Tra3za OT 00bEMma,
TeMIepaTypsl

43

[Iepenaua naBneHus TBEPABIMU TEJIAMH, )KUAKOCTIAMH U Fa3aMu.
3akoH [lackand. [TueBMaTryeckre MaIIHHBI

4.4

3aBUCUMOCTh JIaBIICHUS JKUJKOCTH oT rIyOUHBI.
I'mapocratnueckuit  mapajgokc.  CooOluaronmecs  COCY/JIbL.
I'mppaBinyeckre MEXaHU3MBI

4.5

Atmochepa 3emumn u atmochepHoe naBiaeHue. I[IpuunHbI
CYIIECTBOBaHHUS  BO3AYHMIHOW  00oiouku  3emmn.  OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBIEHUS  OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3smepenne  armocdepHoro  maBienus.  [Ipubopsl  mist
U3MEpeHus: aTMOC(EepPHOTO J1aBICHUS

4.7

JlelicTBuEe XUIKOCTHM M Tra3a Ha MOrPYKEHHOE B HUX TEJNO.
BrrTankuBatonias (apxumezioBa) cuiia. 3aKoH Apxumesa

4.8

IInaBanue ten. BoznyxomnnaBanue

4.9

[TpakTudeckue paboOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa
NOTPY>KEHHOM B XKUAKOCTh 4acTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEHA CUJIbI, JEUCTBYIOLIEH Ha TEJO, MOTPYkKEHHOE
B JKMAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOILIEH CUIIBL,
JEUCTBYIOIEH Ha TEJIO B >KUJAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  BBITAIKMBAIOIICH  CHUJIBI,
JEeWCTBYIOINIEH Ha TEJO B )KUIKOCTH, OT 00bEMa NOTPYKEHHOH B
KUIKOCTh YacTH Tela MW OT IUIOTHOCTH  KUJAKOCTH.
KoncTpynpoBanue apeomerpa WM KOHCTPYHUPOBAHUE JIOJKH U
OIpenesieHue €€ rpy30n0AbEMHOCTH

4.10

@dusnueckue SBICHHS B MPHUPOJE: BIUSHHE aTMOC(HEPHOTO
JaBJICHHSI HA )KUBOM OPraHu3M, IJIaBaHHUE PHIO

4.11

TexHnueckue YCTpOICTBa: cooOmiaronuecs cocyapl,
YCTPOMCTBO BOJOINPOBOJA, TMIPABIMYECKUIN NIPECC, MAHOMETD,
O6apoMeTp, BBICOTOMEP, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTD, OHEPT' U

5.1 Mexanudeckas pabora

5.2 Mexanudeckasi MOIITHOCTb

53 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
’ [TpaBuio paBHOBECHS pbluara

5.4 [TpumeHeHne npaBuiIa paBHOBECHSI pblyara K OJI0Ky

55 «3omotoe mpaBwiIo» MexaHukH. KoapdumueHT mnonae3Horo

neictBusi MexaHu3moB. IlpocThle MexaHu3Mbl B OBITY U




TCXHUKE

5.6 [ToTennumanbHast SHEPTUU TEJA, MOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 [lonnas MexaHuyeckas »SHeprus. 3aKOH M3MEHEHUS W
’ COXpaHEHUsI MEXaHUYECKON SHEPTUn
[TpakTrueckue pabOTHI:
###Par###Onpeneneare  pabOTBl  CHJIBI  TPEHUS  TIPH
5.9 PaBHOMEpPHOM  JIBDKEHMM  Tela 1O  T'OPU30HTaJIbHOU
' noBepxHocTU. lccnenoBanue ycinoBHil paBHOBECHs phluara.
Namepenne KIIJI HakioHHOW mMIOCKOCTH. M3ydeHwe 3akoHa
COXpaHEHUsI MEXaHUYECKON SHEPTUuu
5.10 ®u3nyecKue ABJICHUS B IPUPOJE: pblUary B TeJI€ YEJIOBEKa

5.11

TexHuueckue YCTpOMCTBA: pblyar, MOJIBH>KHBIN 5
HENOJIBWKHBIA ~ OJIOKM, HAKJIOHHAs IUIOCKOCTb, IPOCThIE
MEXaHHU3MBI B OBITY




IMPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHON
INPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOro
YPOBHSI OCBO€HHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT' 0
o0mero oopazoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu QU3MKU B Hay4YHOH KapTUHE MUpPaA; CHOPMUPOBAHHOCTD
0a30BbIX TMPEACTAaBICHUNH O 3aKOHOMEPHOW CBS3M UM TI03HABAEMOCTHU
ABJIGHUN  TPUPOABI, O  pPOIM  OKCIEepUMEeHTa B  (Qu3MKe, O
cuctemooOpasytomiel pond (U3MKK B Pa3BUTHH €CTECTBEHHBIX HAayYK,
TEXHUKH U TEXHOJIOTHH, 00 3BOJIONUU (PU3NYECKUX 3HAHUU M UX POJIU B
[EJIOCTHOW €CTEeCTBEHHOHAYYHOW KapTHHE MHpa, O BKJIAJ€ POCCUUCKUX U
3apyOexXHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB
OKPYKaroIIero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUSA O BHJAAX MaTepuH (BEIIECTBO W TIOJIE), O ABMKEHHUH KaK CTOcoOe
CYIIECTBOBAHMS MaTepuu, 00 aTOMHO-MOJICKYJSIPHOW TCOPUU CTPOCHHS
BEIECTBa, O (PM3MUYCCKON CYIIHOCTH SIBICHUH MPHUPOABI (MEXaHHYCCKHX,
TEIUIOBBIX, 3JICKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHUE Pa3indaTh SBICHUS
10 ONHCAHMI0 WX XapaKTEePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UYECKOE SIBJICHUE, YMEHHE paclio3HaBaTh
NPOSIBJICHUE HW3YyYCHHBIX (U3NYECKUX SIBJICHUH B OKpYXKAIOIIEM MUpE,
BBIJIETISIS MX CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKK)

BJ'IaI[eHI/Ie OCHOBAMH TNOHSTHIHOTO amnmapara M CHMBOJHUYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I N HCIIOJIBb30BAHUC HX IJId PEHICHUSA y‘le6HBIX 3ajJla4; YMCHHC
XapaKTCpHU30BaATh CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/IG SBJICHUA MW IIPOLECCCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'ILHBIe U SMITUPHUYICCKUC 3aKOHBI

YMeHne OmnHuCHIBATh HN3YUYCHHBIC CBOMCTBA TEII M (1)H3quc1<1/1e SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIIMYHHBI

Brragenne ocHOBaM¥M METOJIOB HAyYHOT'O MO3HAHUS C YYETOM COOIIONCHUS
npaBuI 0E30MacHOTO TPy/ia: HAOMIoIeHHE (PU3NIECKHX SIBIICHUI:

YMEHHE CaMOCTOSTEILHO COOMPATh 3KCICPUMEHTAIBHYIO YCTaHOBKY W3
JAHHOTO Habopa 00OpYyAOBaHMS MO MHCTPYKIIMH, OMUCHIBATH XOJ OIbBITA U
3aMKChIBaTh €r0 pe3yybTaThl, HOPMYIHPOBATH BHIBOADI;

MMPOBEACHUEC TMPAMBIX W KOCBCHHBIX H3MepeHHﬁ (1)I/I3I/I‘ICCKI/IX BCJINYHH:
yMEHHE  IUIAaHUPOBaTh  HM3MEPEHMS,  CaMOCTOSITEIbHO  COOMpaTh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY IO HMHCTPYKIIMH, BBIYUCISTH 3HAUYCHHE
BEIIMYHMHBI M QHAIN3UPOBATh TIOJyYCHHbIC Pe3yJIbTaThl C yYETOM 3aJaHHOI
HOTPEIIHOCTH PE3yJIbTATOB H3MEPEHHUI;

HpOBe/ICHHE HECJIOMKHBIX IKCIIEPHUMEHTATbHBIX UCCIICI0BaHHI;
CaMOCTOSITENIFHO COOMPATh IKCIIEPUMEHTANBHYIO YCTAaHOBKY M IPOBOJIHTH
WICCIICIOBAHKE 110 MHCTPYKIMHU, MPEACTABIATH IOJYYCHHbIC 3aBHCHMOCTH




bu3nYecKkux BeIWMYMH B BHjAEe TaOMUIL u rpadUKOB, YUYUTHIBATh
MOTPEIIHOCTH, JIEaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

[TonnmaHme XapaKTEpHBIX CBOWCTB (DPU3MYECKUX MOAEeH (MaTephaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJACIM CTPOCHHS Ta30B, KUJIKOCTEH U
TBEPABIX TEN, IUIAHETapHAas MOJENIb aToMa, HYKJIOHHAs MOJENb ATOMHOI'O
A1pa) 1 YMEHHUE IPUMEHSTh UX U1 00bsACHEHUS GU3NYECKUX MTPOLIECCOB

YMmenne o0bACHATh (PU3NYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIlI/If/'I MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa, B
YaCTHOCTH, BBISABIIATD IMPUIUHHO-CJICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONOPOM HAa H3Y4YEHHbIE CBOWCTBA (PU3UYECKUX SIBICHUM,
(du3nyecKue 3aK0Hbl, 3aKOHOMEPHOCTH U MOJIEH

YMeHnue pemats pacuéTHbIe 3a1aun (Ha 6a3e 2 — 3 ypaBHEHU), UCTIOIB3YS
3aKOHBI U (DOpPMYIIBI, CBS3BIBANOMINE (DU3UUECKHE BEIIMYMHBI, B YACTHOCTH,
3aIlMChIBaTh KPATKOE YCIOBUE 3aJauyM, BBISBIATH HEIOCTAOLIUE JaHHBIC,
BEIOMpaTh 3aKOHBI W (OPMYJIBI, HEOOXOIUMBIC [UIsI €€ pelIeHus,
WCIIOJIb30BaTh CIPABOYHBIC JIAHHBIC, MPOBOJUTH PACUETHl M OIICHUBATH
PEaTUCTUYHOCTD TMOJYYEHHOTO 3HAYEHUs! (PU3MYECKON BEIIMYMHBI; YMEHHE
OTIPENICTATh PA3MEPHOCTh (PU3WYECKONM BEIUYUHBI, TOJYYCHHOU TMpHU
pELICHUH 33/1a41

YMeHHe XapaKTepHU30BaTh PUHIUIBI IEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHUCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX TEXHOJOTHYECKUX
IPOIIECCOB IO WX OMHMCAHUIO, UCIOJB3Ys 3HAHUS O CBOMCTBAX (PH3MUECKUX
ABJIEHUI 1 HEOOXO0IMMbIE (PU3NUECKHE 3aKOHOMEPHOCTHU

10

YMeHue HCIoJIb30BaTh 3HAHUS O (PU3MUECKUX SIBJICHUSAX B MOBCEIHEBHOM
KHU3HH U1 oOecriedeHus: 0e30MacHOCTH MpH OOpaleHHH C OBITOBBIMH
npubopaMu M TEXHHUYECKUMH YCTPONCTBAMH, COXPAaHEHHs 370POBbI H
COOJIIOIEHUST HOPM JKOJIOTMYECKOro IOBEIEHMS B OKPYXKAIOLIEH Cpee;
NOHUMaHHE HEOOXOIMMOCTH TPUMEHEHHUS JIOCTHKCHUH (U3UKH |
TEXHOJIOTHH [Tl PAallMOHAIBHOTO MPHPOIOTIONIE30BAHMS

11

OnbIT moMcKa, TpeoOpa3oBaHMs M NpEACTaBICHUs  HMH(OpMAIUH
¢u3mueckoro - coiepKaHus € HCIOJBb30BaHHEM  WMH(POPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBaTh JOCTOBEPHOCTh
MONyYeHHOW WHQPOpPMAIMM HA  OCHOBE WMCIOMIMXCS 3HAHWA U
JIOTIOJIHUTENbHBIX MCTOYHMKOB; YMEHHE HCIOJIb30BaTh IPU BBIITOJHEHUU
yueOHbIX 3aJaHMil  HAYYHO-TIONYJSIPHYIO  JIUTepaTypy (U3NYECKOTO
coJiepKaHus, CIIpaBOYHbIE MaTepuabl, pecypchl ceTu MHTepHeT; BiiajgeHue
0a30BbIMU HaBbIKaMHU IpeoOpa3oBaHus MH(OpPMALMKU U3 OJHOM 3HAKOBOM
CUCTEMBl B JIpYI'yl0; YMEHHE CO037aBaTb COOCTBEHHbBIE IHUCbMEHHBIE U
YCTHBIE COOOIIEHHS HA OCHOBE MH(OPMALIUU U3 HECKOJIBKMX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, TIPOBEPAEMbIX HA OI'D

1O ®U3UKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe nBuxkenue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
’ JIBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe nBMkeHHE. CpenHsas ckopocTb. dopmyna ans
1.2 | BeUMCHEHMS cpeaHel ckopocTu: v = S/t
PaBHOMEpHOE npsMONIMHENHOE IBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI T€jla OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO IBUKECHHUS:
131 x(f)=x,+vf
I'paduku  3aBUCMMOCTH OT BpEeMEHM M MPOEKIUH CKOPOCTH, MPOEKIHH
NEpEMEILEHUS, IyTH, KOOPAUHATHI IPY PABHOMEPHOM IIPSIMOJIMHENHOM JBH)KEHUN
3aBUCHUMOCTh KOOPJIMHATBI TeJla OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOIO
IPSIMOJIMHEMHOTO JBUKCHHUS:
EQ
Sy(f)=vp = f+a* 3
@DopMyJibl U1 TPOEKIUH NEePEMENIEHHs], TPOESKIIMU CKOPOCTH U MPOEKIIUH yCKOPEHUS
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUU:
p— r_
1.4 s.(D=vy, t+a, 3
U.\'(’r) =Upy T4, -1,
a.(f) =canst,
vy, — Uy, =2a.s,
I'paduky 3aBUCUMOCTH OT BPEMEHH [Vl MPOEKIHU YCKOPEHHsI, POEKIIUU CKOPOCTH,
IIPOEKIIMH [EPEMEIIEHUS, KOOpAUHATBHl IIPM PaBHOYCKOPEHHOM IPSAMOJIMHEHHOM
JBUKCHUH
CBobOonHoe mnaneHue. DopMmysbl, ONUCHIBAIOLIME CBOOOJHOE MAJECHUE Teja 110
|5 | BepTHKAMH (IBMKEHHE Tela BHU3 WIM BBEPX OTHOCHUTENIBHO MOBEPXHOCTU 3EMIIN).
) I'paduxu 3aBMCHMOCTH OT BPEMEHHU AJIS POEKLUU YCKOPEHHUsI, IPOEKIIMH CKOPOCTH U
KOOp/AMHATHI IPU CBOOOAHOM MAJICHUH Tejla 110 BEpTHKAIU
CKopocTh paBHOMEPHOI'O JBMKEHUS TeJa M0 OKPYKHOCTH. HampasiieHue ckopocTH.
1.6 | ®opmyna mid BBIUMCIEHUS CKOPOCTH 4Yepe3 paguyCc OKPYKHOCTH M TEPHOL

oOparieHus:




2R
T

LlenTpocTpeMurenbHOe yckopeHue. HampaBieHne HeHTpOCTPEMUTEIBHOIO YCKOPEHHS.
®dopmya 17151 BBIYUCIIEHUS YCKOPEHUS:

_n
=R
dopmyia, CBSI3bIBaIOIIAs IEPUO] U YACTOTY OOpaIIeHHUS:
V= 1
T

1.7

Macca. IImoTHOCTE BCIICCTBA. d)opMyna JJIs1 BBIYHMCJIICHUS IIJIOTHOCTH

1.8

Cua — BCKTOpHAasi1 (1)I/I3I/I‘IGCK85[ BeanunHa. CloskeHue Cuil

1.9

SBnenune unepuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

COHaHpaBHeHHOCTB BCKTOpPA YCKOPCHHA TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleﬁ Ha TCJI0

1.11

Bzaumoneiicteue ten. Tperuii 3akod HeroToHa:

Fygi==Fry

1.12

TpeHHe IIOKOA M TPCHHUC CKOJIBKCHUSI. CDopMyna JJI1 BBIYUCIICHUA MOAYJIA CHJIbI
TPCHUA CKOJIbKCHUA:

Frpzp-}.-’

1.13

Hedopmarus tena. Yupyrue u Heynpyrue aegopmarun. 3akoH yrnpyroi nedopmanuu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:




My -Ma
E s
R
Cuia TSKECTH. YCKOpeHI/Ie CBO6OI[HOFO ImaacCHUs.

F=G-

dopmyia 715 BBIYUCICHUS CUIIBI TSDKECTH BOIM3M moBepxHocTH 3emin: F = mg.
JBmxenue mnaner Bokpyr Connua. Ilepsas kocmudeckast ckopocts. HeBecomocTs 1
HeperpysKu

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIUYHHa.
D=mo

Nmnynsc cucremsl tei. M3menenue ummyibsca. FIMITynbsc cuiibt

1.16

3akoH COXPAaHCHUS UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTCMBI TCJI:
D=nyUy -+, U, =const

PeakTtuBHOE ABH)KEHHE

1.17

Mexannueckasi pabota. @opmyia s BEIYUCICHUS pPaOOThI CHIIBIL:

A=Fsoosct

Mexanndeckast MOIIHOCTB:

1.18

Kunernyeckas u noteHuanpHas 3Heprusi. @opmyiia A1 BBIUUCICHHUS] KHHETUUECKOM
SHEpPTrUH:

L
2
Teopema o kuHeTHYECKOU dHEeprun. GopMmyna i BEIYUCICHUS TOTEHIMAIBHOMN
SHEPTHUH TeNa, MOAHITOrO
Hag 3eMIIE:

E_=meh
F' =

1.19

MexaHuueckasi JHEPTHUS:
E=E;+E »
3aK0oH COXpaHEHUsI MEXaHWYEeCKOH dHeprun. DopMyia JijIsl 3aKOHA COXPAHECHHUS

MEXaHWYECKOM YHEPIUU B OTCYTCTBUE CHJI TpeHUs: £ = const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUU MPU HAJTUYUU CUIIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Peruar. Moment cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:




M, +M,; +..=0
[ToasrxHBIN 1 HeMOABIKHBIN O0510ku. KITJ] mpocThIx MEXaHM3MOB,

n= Anonesnas

‘{HIIHH SHE3A

1.21

JlaBiieHune TBEPIOTO TeNa.
dopmyiia 171 BBIYUCICHUS JaBJICHHS TBEPOTO TeNa:
F
pP= g
JaBnenue ra3za. ATMOchepHOE JTaBlICHUE.
IM'uapocTtaTdeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopMyna 7151 BEIYUCIICHUS TaBJICHUS BHYTPH KUIKOCTH:

P=pg+ Py
1.22 | 3axon [lackansa. ['mapaBauyueckuii mpece
3akoH Apxumena. @opmyiia s ONpPENEIeHHs BHITAIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJlo, MOTPYKEHHOE B KUAKOCTh WU ras:
1.23 F_—"-_px. =pgV
VYcnosue miaBanusd tena. [lnaBanue cynoB u Bo3ayxoIuiaBaHue
Mexannueckue kosjeOaHMs. AMIUIMTYJa, NEpUuoJ M yactora Kosebanui. dopmyia,
CBSI3bIBAOILAs YACTOTY U NMEPHOA KOJIeOaHUI:
1.24 Y 1
f 5
125 MaremMatnueckuii M NpPYXKUHHBIM ~ MasaTHUKHA. [IpeBpamieHue SHeprum  Ipu
' KoJ1e0aTeIbHOM JABH>KEHUAN
1.26 | 3aryxaromue koneOanus. BoiHyxneHHsie koaeOanus. Pezonanc
Mexannueckue BosIHbI. 1IpononbHble 1 onepedHbie BOJIHBL. [[1Ha BOJIHBI U CKOPOCTh
pacnpoCTpaHEHUS BOJIHBI:
1.27 .
h=v-T
128 3ByK. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHME 3BYKOBOW BOJIHBI Ha I'PaHUIE ABYX
' cpea. MHdpa3ByK U yIbTpa3ByK
IIpakmuyeckue pabomul
N3mepenue cpeqHeil INIOTHOCTH BELIECTBA; APXUMEIOBOU CHJIBL; JKECTKOCTH IIPYKUHBL,
129 KO3 pULIMEHTa TPEHUsI CKOJIbXKEHUS; paOOThI CUJIbI TPEHUS, CUJIbl YIIPYTOCTH; CpeaHEN

CKOpPOCTH OBUKXCHUA 6pyCI<a 10 HaAKJIOHHOM IIJIOCKOCTHU; YCKOPCHUA 6pyCI<a npu
JABHOKCHHUHA 110 HaKJIOHHOM IIJIOCKOCTH, YaCTOThbI 151 nepuoaa KoJIeOaHMH
MAaTCMAaTUICCKOI0O MAasATHUKA, YACTOTHI U MEpHoaa KOJIeOaHMH IMPY>KUHHOI'O MAasATHHUKA,




MOMEHTa CHWJIbI, JCHCTBYIOLIEro Ha pblYar; paboThl CUJIbl YIPYTOCTU NpPHU MOAbEME
rpy3a ¢ MOMOIIBIO HETIOABHKHOTO 0J10Ka; pabOThI CUIIBI YIPYTOCTH NP MOIbEME Ipy3a
C TIOMOIIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIbI OT 00bEMa MOTrpy>KEHHOM YacTu Tena
U OT TUIOTHOCTH JKUJKOCTH;, HE3aBHCHUMOCTH BBITAIKHBAIOUICH CHUJIBI OT Macchl Tela;
CWJIBI TPEHUS CKOJIbKEHUSI OT CHJIBI HOPMAJIBHOTO JABJICHUS U OT POJia MOBEPXHOCTH;
CWJIbI YIPYTOCTH, BO3HHUKAIOIIEH B MpPYXUHE, OT CTENEeHU HedopMaluul MNPy KUHBI;
yCKOpeHUsi OpycCKa OT yrila HaKJIOHA HampaBIsIOLIEH; meproaa (4acToThl) KoJlebaHuu
HUTSIHOTO MasTHUKA OT JJIMHBI HUTH; Nepuoja KojJeOaHuil NpyKMHHOTO MasgTHUKA OT
Maccel Ipy3a M JKECTKOCTH IIPY)KHHBI, HCCIIEIOBAaHUE HE3aBUCUMOCTH IIEpUOJa
KoJleOaHUH HUTSIHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycioBusi paBHOBECHS
peruara

Qu3suueckue A61eHUs 8 npupooe: TPUMEPHl JBIKEHHUS C Pa3IMYHBIMH CKOPOCTSIMHU B
KUBOUM U HEXKUBOU MPUPOE, NEHCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE, PUIUBBI U
OTIIUBBI, JBUXKEeHHE IaHeT CONHEYHON CHUCTEMbI, PEaKTHBHOE ABM)KEHHE MKHBBIX

1.30 OpPraHU3MOB, pblYaru B TeJi€ YEJIOBEKa, BIUSHHE aTMOC(EpPHOro MaBJIEHUS Ha KUBOH
OpraHu3M, IUIaBaHUE pPBIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MJICTPSICEHHUE,
CEIICMMYECKHE BOJIHBI, LIyHAMH, 3XO
Texnuueckue ycmpoiucmea: CHUIOMETP, JNaTYUKH IIOJOXKEHUS, PACCTOSHUS U
YCKOpPEHUS, AMHAMOMETP, MOAIIUITHUKY, PAKETHI, pbIYar, MOJBUKHBINA U HEITOABUKHBIN

1.31 | Onoku, HaKJIOHHAS MIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY, COOOILAIOIINECS COCYAbI,
YCTPOMCTBO BOAONPOBOJIA, THAPABIMUYECKUI IIpecc, MaHOMETpP, GapoOMeTp, BEICOTOMED,
MOPIIHEBOM HACOC, apeOMETP, IXO0JIOT, UCIIOJIb30BaHUE YIIbTPAa3BYKa B ObITY M TEXHUKE

2 TEIUIOBBIE ABJIEHW A
OCHOBHbBIE TOJOXEHHUSI MOJIEKYJISPHO-KHHETUUYECKOH TEOPUH CTPOEHUS BEIIECTBA.

2.1 Mopnenn  TBEpAOro, KHMJIKOIO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannnueckue u amopHble Tena

29 JIBmxeHne yactul] BeniecTBa. CBs3b CKOPOCTH JIBMKEHMSI YAaCTUL[ C TEMIIEPATYypOM.

' BpoyHoBckoe nBmxenue, uddysus

23 CMauuBaHUE U KaWUISIPHBIE SBJICHUS

2.4 | TemnnoBoe pacHIUpEHUE U CKATHE

2.5 TennmoBoe paBHOBECHE

26 BuyTpennsas sneprus. Pabora u tensonepenaya Kak crnocoObl U3MEHEHUS! BHYTPEHHEN

' SHEPTUH

2.7 | Bwuasl Temonepeaayun: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3IIyUEHUE
Harpeanne u oxnaxzaenue tes. KonnyecTBo TEIUIOTHL. Y IebHAas TEMJIOEMKOCTB!

28 O=cam(t,—t,)
3aKOH COXpaHEHMsI SHEPTUHU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOro OasaHca:

2.9 QI_QE L =0

2.10 | Wcmapenue u koHIeHCANus. VI3MeHEHHE BHYTPEHHEH SHEPTUH B MPOIIECCE MCITAPEHHUS




1 KoHJeHcanuu. Kunenue sxunkoctu. Y aenbpHas TeroTa napooopasoBanusi: L = Q/m

2.11 | BnaxHocTs BO3IyXxa
[InaBnenne m xpucramumsanus. VI3MeHeHHe BHYTpPEHHEH 3HEPIMM IpH IUIABICHUM U
KpUCTAJIIIN3aLMu. Y IeNbHAs TEIUI0Ta IIABICHUS:
2.12 o)
==
m
)13 BHyTpeHHAs 3Heprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CTOPAaHUsS TOIUIUBA: ¢ =
' Q/m
2.14 | TIlpunuuns! pa®otsl TemnoBsix apurateneid. KI1/I rernnosoro asurarens
IIpakmuueckue pabomul
N3mepenue yaenpbHOM TEIUIOEMKOCTH METAJUIMYECKOro ILIWIMHIpA; KOJIUYeCTBa
TETJIOTHI, MOJIyYEHHOTO BOJIOM KOMHATHOH TeMIleparypbl (PUKCHUPOBAHHOW MAaccChl, B
5 15| XOTOPYyIo omymeH HarpeThli LMIMHAP; KOJUYECTBA TEIUIOTHI, OTJAHHOTO HAarpeTbhIM
' LWIMHIPOM, TI0CJIE€ OIyCKaHMUs €ro B BOJY KOMHATHOW TEMIEpPaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/lyXa; YAEJIbHOW TEIUIOTHI MJaBieHMs Jpaa. McciaenoBanue n3MeHEeHUs
TEMIEPAaTypbl BOJbl IPU PA3NIUYHBIX YCJIOBUAX; SBJIEHHUS TEIUIOOOMEHa Ipu
CMEUIMBAaHNUU XOJIOAHOW U TOpsYe BOABL; ITPOLIECCA UCTIAPEHHUS
Qusuueckue A671eHUa 6 NPUpoOe: TTIOBEPXHOCTHOE HATSKEHNE U KAIWUISPHBIE SIBICHUS
2.16 | B mpupoxe, Kpuctauibl B mpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE pOCHl, TyMaHa, NHEs, CHEra
Texnuueckue ycmpoticméa: KalWILIAPbl, INPUMEPHl MCIOIb30BaHUS KPHUCTAJUIOB,
2.17 | >KUOKOCTHBI TEPMOMETp, AATYUK TEMIEPATYPhI, TEPMOC, CUCTEMA OTOILJIEHHS JOMOB,
TUTPOMETPBI, ICUXPOMETD, MapoBas TypOrHa, TBUTATENIb BHYTPEHHETO CrOPaHuUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpu3anus Ten. /[Ba BU1a dNEKTPUUECKUX 3apsia0B
3.2 | BsaumopelicTBue 3apspKEHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHHs JIEKTPUUECKOro 3apsaa
3.4 Onexkrpuueckoe  mnoine.  Hampsok€HHOCTB — dnexkTpuueckoro  mousid.  [IpunHnmn
’ CYIEPIIO3ULMHU AIEKTPUUYECKHUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenn  snektpuyeckux  3apsaoB. JlelicTBUE  BIEKTPUYECKOTO  MMOJs  HA
' JNEeKTpUYeCcKue 3apsabl. [[pOBOJHUKN U TUAIEKTPUKH
[TocTostHuBIN BnekTpuyeckuii TOk. JleWcTBus snekTpuueckoro Toka. Cuiaa ToKa.
3.6 | Hampsokenue.
I=q/t,U=A4/4
37 DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTHUBIICHUE:!
' R =pl/S
3.8 | 3akon Oma s ydacTka 3nekTpuueckoii uenu: / = U/R
3.9 [TocnenoBarenbHOE COEIMHEHNE POBOTHUKOB:




I,=I,: U=U,+U,: R=R +R,

HapaJIJIGJIBHOG COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUS:
2 .

U =UyI=1I+I;R=

CMelranHbIe COCANHCHUS IIPOBOAHUKOB

3.10 | PaGota u MontHOCTH 3JeKTpUyeckoro Toka. 4 = Ult, P = Ul
3akon Jlxoyns — Jlenmna:
3.11 O=I 2 Rt
312 OneIT OpcTena. MarHuTHOE TOJI€ TIPSIMOTO TTPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
' WHTYKIIAN
3.13 | MarauTHoe 1osje MoCTOSHHOTO MarHuTa. B3anmoieiicTBre MOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBME MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM
3.15 | Onertel apanes. SABneHue sneKTpoMaruHuTHON HHAYKIKK. [IpaBuso Jlenna
Ipaxmuueckue pabomul
N3mepeHune 37aeKTprYecKoro CONPOTHUBIICHUS PE3UCTOPA; MOIIHOCTU AJIEKTPUYECKOTO
TOKa; pabOThI 3JEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHHKAIOUIETO B MPOBOAHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HAMpPsDKEHUs Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COMPOTUBJICHUS OT
' JUIMHBl ~TIPOBOJHHMKA, IUIOIIAAM €ro IONEpPEeYHOro CEYEHUss M YAEJIbHOIO
CONPOTHUBIICHUS.
[IpoBepka mnpaBuia [Uisi SJIEKTPUYECKOTO HANPSDKEHUS MPU  IOCIEI0BATEIbHOM
COCIMHEHUM TMPOBOJAHUKOB; TMpaBuja I CHJIbl 3JIEKTPUYECKOTO TOKa IpH
napayielbHOM COeAMHEHUN TIPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHus 6 npupode. DBJEKTpUUYECKHWE SBJICHHs B aTMmocdepe,
3.17 | DJNEKTpHYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Apei( IMOJIFOCOB, POJIb
MAarHUTHOTO TOJISA JUIsl )KM3HU Ha 3eMiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTAT, CUETUHK
3118 AJCKTPUYECKON  DHEPTUU, DJIEKTPOOCBETHTEIbHBIE MPUOOPHI, HarpeBaTelbHbBIE
' AJEKTPONPUOOPHl  (TIPUMEPHI), DJIEKTPUUYECKHE TPEIOXPAHUTETH, JJICKTPOMArHuT,
3JEKTPOJIBUraTeIb NOCTOSHHOIO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 | DOnexrpomarHuTHbIE BOJHBL [lIKkana 31€eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas moznensb cBera. IIpsiMoanHEHOE pacipOCTpaHEHUE CBETa
3.21 | 3akon orpaxeHnus cera. [Inockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETa
3.23 | Hucnepcus cBeTa
304 JIunza. Xox myueit B muH3e. POKycHOE paccTosiHUE JUH3bI. OnTHdecKas CUila JIMH3bI:
' D=1/F
3.25| [I'ma3 kak ontuyeckas cucrema. OnTuueckue mpruOopbl




Ipakxmuueckue pabomul

#H##Par###13MepeHne onTUIeCcKO CHITbI COOMparomieit JTHH3bI; (POKYCHOTO PACCTOSTHHS
cobuparomei JTUH3BI (10 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeaAMETa M HU300paKCHMUS,
KOTI'/1a IpeIMET PacIoyiOKeH B ABOMHOM (oKyce), oKa3aTels IPeIOMIICHUS CTEeKIIa.

3.26 ###Par###lccnenopanue  CBOMCTBA HM300pa)KE€HUs, IIOJYYEHHOTO C  ITOMOIIBIO
coOuparomeld JIUH3bI; U3MEHEHHs] (DOKYCHOTO PACCTOSHUS JABYX CJOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa TPEJIOMJICHHS CBETOBOTO Jiydya OT YyIJla MaJeHHs Ha TpaHHULEe
«BO3JIyX — CTEKIIO»

397 Qusuueckue saenenuss 6 npupooe: 3atMmenus ConHua u JIyHbl, 1IBeTa TeJ, ONTHYECKHE

' sBIIeHHs B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)
3.28 | Texuuueckue ycmpoticmea: 09Kd, IEPUCKOI, (POTOAIAPAT, ONTUYECKHE CBETOBOIBI
4 KBAHTOBBIE ABJIEHUA

4.1 | PaauoakTtuBHOCTH. Anba-, OeTa-, raMMa-u3nyueHus. Peakium ansa-u Oera-pacnaga

4.2 | Omnsitel Pezepdopnaa mo paccesuuto anbda-uactuil. [Inanerapnast Mmojens atoma

4.3 | Cocra aromHoro spa. M3oTombl

4.4 | Tlepuon nomypacmnajia aTOMHBIX sIEP

4.5 | SlnepHble peakuuu. 3aKOHBI COXPAHEHHSI 3apsI0OBOTO U MACCOBOTO YHCET
Qu3suueckue s61eHUs 8 npupode. €CTECTBEHHBIH PaJMOaKTUBHBIN (HOH, KOCMUYECKUE

4.6 | nyuu, paAMOaKTUBHOE M3Iy4YCHHE MPUPOIHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTHUBHBIX
W3ITyYeHU Ha OpraHu3M YeoBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, WHANBUAYAJIbHBIH JTO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHad SOHEPreTuKa




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

[éppiukun A.B., IBanoB A.M. « ®usnka 7»: yueOHUK A1 00111€00pa30BaTENbHBIX
yupexnenuit / UsnarensctBo: «IIpocBemenuey, 2024

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. [Tépermkun A.B., iBanoB A.U. « ®usuka 7»: yueOHUK 1151 00111e00pa3oBaTeIbHbBIX
yupexaenuit / UsnatensctBo: «IIpocBemenue», 2024

2. E. M. I'ytHuk «®u3uka. 7 Ki1.: TEMaTHYECKOE U MIOYPOYHOE IJIAHUPOBAaHUE) K YUEOHUKY
A. B. Ilepprimkuna «®wusuka. 7 kimace» / E. M. I'ytauk, E. B. Peibakosa. [Tox pea. E. M.
I'yrauk. U3natensctBo: «podar

3. H. B. ®unonosuu «®usuka. 7 kiacc. Meroanueckoe nocooue» NznarensctBo: «podar
4. A. E. Mapon, E. A. Mapon «®u3uka. 7 knacc. lnnakrnueckre MaTepruabh
WznarensctBo: «poda»

5. A. E. Mapom, E. A. Mapoms, C. B. ITo3oiickuii «®Puzuka. 7-9 xnaccel. COOpHUK BOIPOCOB
u 3amau» M3gartensctBo: «podar

6. H. K. Xannanos, T. A. XannanoBa «®wusuka. 7 kiacc. Tecte»y M3naTenbcto: «JIpodar
7. A.E.Mapon, E.A.Mapon «®Dusuka. 7 knacc. J{unakrudaeckue matepraib» M3naTenbcTBo:
«JIpoda»

8. O.U.I'pomiieBa «KOHTpOJIbHBIE U CAMOCTOATENBHBIE pa0OTHI 110 Gu3HKe» M3maTenscTBo:
«Apoda»

9.T'.H. CrenanoBa «COopHUK 33a/1a4 ¥ BOIPOCOB 10 pusuke. 7-8 ki.» - Uznarenscto: CI16
«CriennanpHas muTepaTypay

10. A.I1. PeimkeBuu «@uzuka. 3agadnuk. 9-11 kin.» - U3patenscTBo: «/Ipoday

11. A.B.YebotapeBa «dusuka. 7 knacc: Tectsl no pusnke» — M3narenbcTBo: « IK3aMeH»

12. Kabapaun O. @., Opnos B. A. «®usuka. Tectsl. 7-9 knaccb» YueOH.-MeTOI. mocodue. —
N3narenscTBO: «/Ipodar

13. JleMOHCTpallMOHHBII SKCHIEPHUMEHT N0 (PM3HUKE B CPETHEH IIKOJIE: IIOCOOUE ISl YIUTEINeH
/ B. A. Bypos, b. C. 3Bopsikun, A. I1. Ky3emun u 1p.; noa pea. A. A. ITokposckoro. — 3-e
u31., nepepad. — M.: « [IpocBemieHne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



