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HOACHUTEJBHASA 3AIIMCKA

Hacrosimast pabouast mporpamma mo ¢u3uke uist 7 Kiacca cpeiHer o0IeoOpa3oBaTelbHON IMIKOJIBI COCTaBJICHAa Ha

OCHOBC:

1.

2.

®denepanpHOTO 3aKk0HA «O0 00pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 No 273-D3 (¢ u3BMEHEHUSAMHU U
JOMOJHEHUSAMHU, BCTYNUBIIMHI B cuity ¢ 13.07 2021).

«O BHeceHuu u3MeHeHui B @enepanbHbiil 3akoH «O06 obpazoBanuu B Poccuiickoit denepanum» ot 24 centsaops 2022
r. No 371-@3.

®denepanbHbIii TOCYJIAPCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO 00IIEro oOpa3oBaHus (IpHUKa3 OT
31.05.2021 Ne 287 MunuctepctBa mpocemienus Poccuiickoit ®denepammu «O0 yTBepkJIeHHH (eaepalbHOTO
rocyJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa OCHOBHOIO OOIIEro oOpa3oBaHUA», 3apEeTrUCTPUPOBAHHBIA B
Mumntocte Poccun 05.07.2021, peructpanrionnsiit Homep 64100).

IIpuka3 MunncrepcrBa npocsenienuss Poccuniickon ®enepannu ot 18.07.2022 Ne 568 «O BHeceHMM U3MEHEHUHN B
dbenepaibHbIil TOCY/IapCTBEHHBIN 00pa30BaTENIbHBIA CTaHAAPT OCHOBHOI'O OOIIEro 0Opa30BaHUsI, YTBEP KICHHBIM
npukazoM MunucrtepcTsa npocsemenns Poccurickont @enepanuu ot 31 mas 2021 r. Ne 287».

[Ipuka3 Munucrepctsa npocsemenuss Poceniickorn @enepannn ot 27.12.2023 Ne 1028 «O BHECEHUM U3MEHEHUM B
HEKOTOpbIe TpuKa3bl MuHHCTEpCTBA 00pa3oBaHusi U Hayku Poccuiickoit ®Denepanuu, kacaromuecs (penepanbHbIX
rocyJapCTBEHHBIX OOpa30BaTEIbHBIX CTAaHAAPTOB OCHOBHOrO OOHIEro oOpa3oBaHHUS M CPEJHEro OOILEero
oOpazoBaHus», 3apeructpupoBanHoro B Muntocre Poccun 02.02.2024 1. Ne 77121.

ITpuka3z MunucrepctBa npocemenusi Poccuiickoit @enepanun ot 22.01.2024 No 31 «O BHECEHMM MU3MEHEHUU B
HEKOTOpbIe TpHKa3bl MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit ®eneparuu, Kacaromuecs QeaeparbHbIX
rOCyJapCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB HAYAJIBHOTO OOIIEro o00pa3oBaHUSI W OCHOBHOTO OOIIETO
oOpazoBaHusi», 3apeructpupoBanHoro B Muntoctre Poccun 22.02.2024 r. Ne 77330.

[Tpuka3 MunucrepctBa npocenienus: Poccuiickoit @enepanun ot 27.12.2023 Ne 1028 «O BHeceHUU W3MEHEHHH B
HEKOTOpbhIEe TIpUKa3bl MuUHHCTEPCTBAa 00pa3oBaHusl W Hayku Poccuiickonn ®denepanmu, kacarommuecs (enepaibHbIX
rocyJapCTBEHHBIX O0Opa30BaTENbHBIX CTAHAAPTOB OCHOBHOIO OOHIEro 0oOpa3oBaHMs», 3apErUCTPUPOBAHHOTO B
Muntocte Poccum 22.02.2024 r. No 77331.

IIpuka3z MunuctepctBa mpocBemieHus Poccuiickoit ®enepanuu ot 18.05.2023 Ne 370 «OO6 yTBepXIACHUH
dbenepanpHOil 00pa3oBaTEILHON MTPOTPAMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs».

[Ipuka3 Munucrepcta npocsemenuss Poccniickoin @enepannn ot 09.10.2024 Ne 704 «O BHECeHMM WU3MEHEHUH B



HEKOTOpbIe TpHKa3bl MuHucTepcTBa mpocBenieHus P®d, kacarommecs QenepaabHbIX 00pa30BaTEIbHBIX MPOTPaMM
HOO, OO0 u COO» (3apeructpupoBas ot 11.02.2025 roxna).

10. OcHoBHOI 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopazoanust MAOY Kackapunckoit COL,
YTBEPKJIEHHOM Ha mezacosete, npoTokod Nel5 ot 11.07.2025 r., npukazom Ne 491 ot 13.08.2025r., cornmacoBaHHOM
VYpasnstonMm CoBETOM HIKOJIBI 25.07.2025 r. (mpotokoi Nel1).

11.Yyebnoro mnana MAQOY Kackapunckoit COILL, yrBepxknenHoro Ha nencosere, npotokos Nel3 ot 27.06.2025 r.,
npukazoM Ne 458 ot 27.06.2025 r. u cornacoBanHoro YmpasisitomuM CoBetoM mikoisl 27.06.2025 r. (mpotokon Ne
10).

12.IIporpammoit Bociutanust MAO Kackapunckoit COLLI (i

13.YcraBom MAOY Kackapunckoit COIIl, yTBepkAeHHbIM MPUKA30M HadaJIbHUKA YIPaBIEHUS O0Opa30BaHUs
AnMuHUCTpanuu TIOMEHCKOTO MyHUIIUIIAIBHOTO paiioHa oT 25.05.2016r. Nel138-0.

14.TlonoxeHnueM o mpomMexyTouHoi arrectanuu (mpuxas Ne395 ot 12.10.2015r.)

15.I1onoxenuss 0 pabouyux MNporpaMMax YUUTeNed Mo 0Opa3oBATENbHBIM IMPOTpPaMMaM, YTBEPKIECHHOTO IMPHUKA30M
MAOY Kackapunckoin COIL ot 20.05.2022 r. Ne 368.

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 0011IeT0 00pa30BaHMs COCTaBJIeHA HA OCHOBE MOJIOKEHUN U TPeOOBAHMIA
K pe3yJibTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3zoBaTenbHOM mporpammel, npeactaBieHHsix B ®I'OC 000, a
Takke ¢ ydéroM ¢enepanbHO paboyeil mporpaMmbl BocnuTaHus W KOHIENIMU MpemnojaBaHus Y4eOHOro mpeamera
«DusuKay.

Conepxanue mnporpamMMbl MO (U3MKE HampaBieHO Ha (GOPMUPOBAHHE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTU
oOy4Jaronuxcst ¥ OpraHU3alui0 U3ydeHus (U3MKU Ha JCSATEIHLHOCTHOW OCHOBE. B mporpamMme mo (Qu3MKe yUHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOoro mpeamera B peanusamuu TpeboBannit PI'OC OOO Kk mMmIaHUPYEeMbIM JMYHOCTHBIM H
MeTanpeIMETHBIM pe3ysibTaTaM OOYyYEeHUS, a TAKXKE MEKIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMUsl.

[Iporpamma 1o (u3uKe ycCTaHABJIMBAET paclpejielieHne y4eOHOro Marepualia mo rojaM oOydeHus (Io Kiaccam),
MpeayiaracT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YYCHHS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPIKAHUS
1 yuéTe BO3PACTHBIX OCOOCHHOCTEN O0YJArOIITNXCS.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHWS METOJUYECKON MOMOIIM YUYWUTENII0 B CO3JAaHUM padoueit
MPOTPaMMBI 110 Y4€OHOMY MPEIMETY.



®duszuka ABIAETCA CHUCTEMOOOPA3YIOUIUM JJii €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJBbKY (U3NUYECKUE
3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUH, N3y4yaeMbIX XUMHUEH, OMOJIOTHEN, acTpOHOMUEH 1 (U3NUECKOl reorpaduet,
BHOCHUT BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHUpa, MPEAOCTaBIIsieT Haubosee siCHble 00pa3ibl MPUMEHEHUST HAYYHOTO
MeTO/1a TIO3HAHUSI, TO €CTh CII0C00a MOJTyUYeHHUsI JOCTOBEPHBIX 3HAHUN O MHUPE.

OpxnHa W3 riaaBHBIX 3a7ad (pu3nueckoro oOpa3oBaHUS B CTPYKType 0O1ero oOpa3oBaHHs COCTOUT B (POPMHUPOBAHUH
€CTECTBEHHOHAYYHON I'PaMOTHOCTH U MHTEpEca K HayKe Yy 00y4aroIuxcsl.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE TNpEANoiaraeT OBJaJeHHE CIEAYIOIMIMMU  KOMIIETEHTHOCTSMH,

XApaKTCPU3IYIOIMHMMH CCTCCTBCHHOHAYYHYIO I'PaMOTHOCTD!:

e HAY4YHO OOBSICHATH SABJICHU S,
e OLCHUBATH U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCJICIOBAHUAA,
e HHTCPIPCTUPOBATL JaHHBIC U MCIIOJIb30BATH HAYYHBIC JOKA3aTCIILCTBA IJIA ITIOJIYYCHUA BHIBOJOB.

[lenu wm3ydeHus: pu3MKu Ha ypOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus orpejaesieHbl B KoHIENIuu mpemnojaBaHus
yueOHoro mnpeamera «Duszmka» B o0pa3zoBaTeNbHBIX opraHu3anusx Poccuiickoit denepainvu, peanu3yrolMX OCHOBHBIC
o0111e00pa3oBaTeyibHbIe MPOTPaMMbl, yTBepkAEHHON pemiennem Komternn MunHucTEepcTBa mpocBenieHus Poccuiickoi
®enepanuu (mpotokoii oT 3 nexadps 2019 r. Ne [1K48H).

Heau nzyyenuss Gpu3uKu:

NpUOOpETeHHEe WHTEepeca U CTpeMJICHHsS OOyYaroIMXcs K HAy4YHOMY HW3YYEHUIO TPHUPOJbI, Pa3BUTHE HX
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHWA O HAYYHOM METOJE TO3HAHUS W (POPMHUPOBAHUE HCCIEAOBATEIBCKOTO OTHOIIECHUS K
OKPYXKAIOIINM SIBJICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KAk pe3yibTaTa M3y4YeHHs] OCHOB CTPOCHHUS MaTepuu U
dbyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKU;

dbopMHUpOBaHUE TIPEACTABICHUHA O POIU QU3MKH TSI PA3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJOTHH;
pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oymaymeld npodecCHOHATbHON eATeTbHOCTH, CBSI3aHHOH C
(bu3HUKOI, MOATOTOBKA K TalbHEUIIIEMY 00yUEHHUIO B 3TOM HaIlpaBJICHUH.

JlocTikeHre 3THX IIeNie MporpaMMbl MO (U3MKE Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus 00eCIeunBaACTCS
pEIICHUEM CIIETYIONTUX 32124



e TMpuoOOpeTeHrWe 3HAHWK O AWCKPETHOM CTPOCHHHM BENIECTBA, O MEXAHWYECKUX, TEIJIOBBIX, DJJIEKTPUUYECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e MpUOOpETEHNE YMEHUH OMUCHIBATH U OOBACHATH (PU3UUECKUE SBJICHUS C UCIIOJIb30BAHUEM TOJYyYCHHBIX 3HAHUN;
e OCBOCHHE METOJIOB PEIICHUS MPOCTEHIHMX PaCUETHBIX 3a7a4 C UCIOIb30BaHUEeM (PU3MYECKUX MOJEINICH, TBOPUECKUX
Y TIPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;
e pa3BUTHE YMEHHWM HAOMIOIAaTh TMPUPOTHBIC SBICHUS MW BBIMOJIHATH ONBITHI, JIabopaTopHBIE pabOTHl U
AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;
e OCBOEHHE NPUEMOB paboThl ¢ MH(pOpMaluen (HU3MUECKOro COEpKaHUs, BKIIOYas UHPOPMAILUIO O COBPEMEHHBIX
TOCTIKCHUSX (DU3UKH, aHATN3 U KPUTHICCKOE OIICHUBaHUE MH(POPMAIIHH;
e 3HAKOMCTBO cO cdepamMu mpodecCHOHANBHONW MEATCIbHOCTH, CBS3aHHBIMH C (HU3UKOH, W COBPEMEHHBIMHU
TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKEHUSX (PU3NUECKON HAYKHU.
Ha usydyenue ¢usuku (6a30BbI ypOoBEeHb) Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHusi oTBoautcs 238 yacoB: B 7
kiacce — 68 yacoB (2 4aca B Heneno), B 8 kiacce — 68 yacos (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Hezel0).

[Ipennaraemelii B mporpamme 1o (u3MKEe IMEpPeueHb JIaDOpaTOPHBIX PabOT M OIBITOB HOCUT PEKOMEHATEIbHBIN
XapakTep, yUUTeb JIelaeT BbIOOP MPOBEIEHUS J1abOpaTOPHBIX pabOT U OMBITOB € YYETOM MHAUBUAYAIbHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CIMCKa 3KCIEPUMEHTANIBHBIX 33JJaHUi, IPEAJIaraeMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOIO 3K3aMeHa 10
¢dusuke.

COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

Odusznka — Hayka 0 npupone. ABineHus npupoipl. OU3NUYECKUE SBICHUS: MEXAHUYECKHE, TEIUIOBBIE, DJIEKTPUUYECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeauuyuHbl. M3mepenue Qusnueckux BenuuuH. Duszmyeckue mnpuodophl. llorpemHocTs H3MEpeHHI.
MexayHapoaHasi CHCTEMA €AUHMUIL.



Kak ¢u3uka u npyrue ecTeCTBEHHbIE HAYKU MU3Yy4aloT MpUpoy. EcTecTBeHHOHAYUYHBIN METO MO3HAHUS: HAOII0ACHHE,
MMOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIABIMIKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHHE HAOII0IAEMOTO
apreHus. Onrcanue GU3NIECKUX SIBJICHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIIOBbIE, JIEKTPUYECKHUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpuOOPHI U MpoLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(GPOBBIM MTPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OnpenesneHue 1eHbl AeIeHUs Kbl U3MEPUTEIHLHOTO MPUOOopa.

N3mepeHne paccTosaHUil.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbiX TEJ.

N3mepenue temnepaTypbl TPy MOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPaTypHhI.

[IpoBenenue ucciaeaoBaHus MO MPOBEPKE TMIIOTE3bI: JATBHOCTh MOJETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OobIIie, yeM OOJIbIIe BBICOTA MTyCKa.

Paznen 2. IlepBoHavajibHbIE CBeAeHUS 0 CTPOCHUM BellleCTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, I0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEIIECTRA.

JIBmkeHue wyactuil BemiecTBa. CBA3b CKOPOCTH JABWKEHUS YACTUI C TeMmepaTypoil. BpoyHOBCkoe NBUKEHUE,
muddysus. BzanmoenicTBre YacTUIl BEIIECTBA: MPUTSHKEHUE U OTTATIKUBAHKE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KHUIAKOCTEH W TBEPIBIX (KPUCTALIUYECKUX) Tesl. B3aumocBs3b
MEX/y CBOWCTBaMH BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUUN BOJIBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.

2. HaGmonenue nuddysun.

3. HaGnronenue siBjeHUM, OOBSICHSIONIUXCS TPUTSKEHUEM WM OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomul u onvimol.
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1.
2.
3.

OneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM QoTorpaduii).
OnbITel IO HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBuikeHne U B3auMo/ieiicTBHE TeJl.

Mexannueckoe JBrkeHue. PaBHomepHOe U HepaBHOMepHOe aBmkeHHE. CkopocTs. CpenHsst CKOpPOCTb IIpH
HEPABHOMEPHOM JBMKEHUU. Pacy€T MyTH U BpEMEHU ABUKCHUS.

SBneHne uHEpMU. 3aKOH MHEPUMH. B3auMOaencTBUE Ten KaK MPUYMHA U3MEHEHUS CKOPOCTH JIBMKEHUS Tell. Macca
KaK Mepa HHEpTHOCTH Teia. [InoTHocTh BeniecTBa. CBs3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMA BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumonenctBus Teil. Cuita ynpyroctd U 3akoH I['yka. M3mepeHue CHIIbI ¢ ITOMOIIBIO
IUHAMOMETpA. SIBJIeHHE TATOTeHHsT M cwia TsokecTd. Cuina TsDKECTM Ha Jpyrux IuiaHetax. Bec Ttema. HeBecoMocCTs.
CrioxeHune CWiI, HaIllpaBJICHHBIX IO OJHOU IpsAMou. PaBHoaencTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHHE
MOKOA. TpeHne B IpUpOJE U TEXHUKE.

Hemoncmpauuu.

1
2
3
4.
5
6.

HaOmronenne MexaHn4ecKoro ABMKEHUS Teia.

H3mepeHnne CKOpOCTH MPSIMOJIMHEHHOTO JBHKCHHUS.
HaOntonenue siBieHUs1 THEPIUU.

Ha6nronenue n3MeHeHnsI CKOPOCTH TIPH B3aUMOICHCTBUH TElL.
CpaBHeHHE MaccC 10 B3aUMOJICHCTBHIO TEI.

CrnoxeHue CHJI, HallpaBJICHHBIX 10 OJTHOU MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOT'O JBYMOKCHHS (IIapyKa B KUIKOCTH, MOJICIH SJICKTPUYECKOTO aBTOMOOWIS U
TaK jJajee).

Omnpenenenre CpeTHEN CKOPOCTH CKOJIBKEHUS OpyCKa WIIH MIAPUKa TT0 HAKITOHHOW TJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OMnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD PACTSDKEHHS (IeopMaIiui) Npy>KHHBI OT MPUII0KEHHON CHITBI.



5. OnbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBXKEHHUS OT Beca TeJa U XapaKTepa CONMPUKACAIOIINXCS
ITIOBEPXHOCTEN.

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

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUYEHUS JaBieHus. J[aBieHue raza. 3aBUCUMOCTh JIaBJICHUS raza oT 00bEéma,
temnepatypsl. [lepenaya naBineHus: TBEPABIMHU TEIAMHU, )KUAKOCTAMU U razaMu. 3akoH [lackans. [THeBMaTnueckre MalvHBI.
3aBUCUMOCTH JABJICHUS KUJIKOCTU OT riyOuHbl. ['mapocratnueckuii mapagokc. CooOmaromuecs cocynbl. ['uapaBinnueckue
MEXaHU3MBI.

Atmocepa 3emnn u atmocdepHoe naBieHue. [IpuUYMHBI CylIeCTBOBaHUS BO3IYIIHOM 000704kM 3emiid. OmbIT
Toppuuennu. U3mepenne atMochepHOTo JaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTo J1aBJICHUS.

JleficTBUE KMAKOCTH M ra3a Ha MOTPYKEHHOE B HUX Teso. BelTamkuBaromias (apxuMenoBa) cujia. 3akoH Apxumena.
[InaBanue Ten. Bo3ayxomiaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBineHUs )KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBeHue neicTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTH BBITAIKMBAIOIIEH CHUIIBI OT 00bEMA MOTPYKEHHOM YaCcTH Teja U MIIOTHOCTH KUJKOCTH.

PaBeHCTBO BhITATIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue maBaHMs TeJ: TUIAaBAaHUE WJIM MOTPY)KEHHE TeJl B 3aBUCUMOCTH OT COOTHOIIEHHUS IIJIOTHOCTEW Tena U
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KHUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH TETa.

2. OmnpenesieHUE BBITAIKABAIOIIEH CHIIBI, IEMCTBYIOLIEN HA TENO, TOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIEU HA TEJIO B )KUIAKOCTH, OT MACChI TENA.



4. OmBITHI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTD BHITAIKUBAIOIICH CHJIbI, IEMCTBYIONIEH Ha TEJO B KUJIKOCTH, OT 00BEMA
MOTPYXEHHOMU B JKUJIKOCTh YaCTH Teja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa Wik KOHCTPYUPOBAHUE JIOJIKK U ONpeiesieHne €€ rpy301n0AbEMHOCTH.

Paznen 5. PabGoTra 1 MOUIHOCTDH. DHEPrUs.

Mexannueckas pabota. MOIIHOCTS.

[IpocTbie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuno paBHOBecus pwiuara. [IpumMeneHue mpasuia
paBHOBecHUs phluara kK 0J0Ky. «30si0T0€e npaBuio» MexaHnuku. KIIJ[ mpocTeix Mexanu3MoB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas sHeprus. KuHernueckas M mNoTeHUMalbHas sHeprus. IIpeBpailleHHe OJHOrO BHUJA MEXAHUYECKOU
SHEPIruM B APYroi. 3aKOH COXPAHEHUSI SHEPTUHN B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenenue pabOTHI CHIIBI TPEHUS PY PABHOMEPHOM JBHYKEHUH TeJa M0 TOPU30HTAIBHON MTOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. M3mepenue KII/] HaKITOHHOW MIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON SHEPIHUH.

IHoBTOpUTEIBLHO-00001AIOIINI MOYJIb.

[ToBTOpHTENHEHO-0000IIAIOIIMI MOTYJIh MPEIHA3HAYCH I CUCTEMATH3allMi U 0000IIECHHS MPEIMETHOTO COJICPKAHUS
U ONBITa JESITEIBHOCTH, MPUOOPETEHHOTO TPH M3YYEHUH BCETO Kypca (U3MKU, a TaKXKe JUIsl TIOJATOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHY M0 (pU3HUKe JJIs1 00yUaroIMXCsl, BRIOPABIIMX 3TOT yU€OHBIN MpeMeT.

[Ipy u3ydeHUH MAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMAaTHU3UPYIOTCS BHJBI JCSITEILHOCTH, Ha OCHOBE KOTOPBIX
oOecreunBaeTcsl JOCTHKEHUE TMPEAMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB OO0ydeHHs, (HOpMUPYETCS
€CTECTBEHHOHAy4YHAasi TPAaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB UCCIEIOBAHMS SIBICHUI MPUPOJIbI U TEXHUKHU, OBJIAJCHUE
YMEHUSIMU OOBACHATH (PU3HMUECKUE SIBJICHUS, IPUMEHSIS IOJyUYeHHBIE 3HAHUS, PeIllaTh 3a/laud, B TOM YHCIIe KaYeCTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.



[IpyHIMNIUATBHO JAESITENBHOCTHBIN XapakTep MAAHHOTO pasjiena pealu3yeTcss 3a CYET TOro, 4YTO OO0y4arouiuecs
BBITIOJIHSIOT 33JJaHKs], B KOTOPBIX UM IPEIaracTcs:
Ha OCHOBE IOJIYYEHHBIX 3HAHUW PACIIO3HABAaTh U HAYYHO OOBACHATh (PU3NYECKHE SBICHUS B OKPYKAIOIIEH MPUPOJE U
IIOBCEITHEBHOM JKU3HHU,
UCIOJIb30BaTh Hay4YHbIE METOJbl HCCIENOBaHUS (PU3MUECKUX SBICHUHA, B TOM 4YHUCIE Uil IPOBEPKU THUIIOTE3 U
II0JIyYEHHUs] TEOPETUYECKUX BBIBOIOB;
OOBSACHATh HAyYHbIE OCHOBBI HamOoJiee BaKHBIX JOCTH)KEHHI COBPEMEHHBIX TEXHOJIOTHM, HampuMep, MPaKTHYECKOro
WCIIOJIb30BaHUs PA3IMYHBIX NCTOYHUKOB JHEPTHHM HAa OCHOBE 3aKOHA NPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHu.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

N3ydyenne ¢(u3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAlpaBiICHO HAa JOCTH)KEHUE JIMYHOCTHBIX,
MeTanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTENbHbIX PE3YJIbTATOB.
B pesynbrare uzyueHus UMK Ha YpOBHE OCHOBHOT'O OOIIEro o0pa3oBaHusl y oOydaromerocss OyayT cqpopMHUpOBaHBI
CJIEIyIOLIME JTUYHOCTHBIE PE3yIbTaThl B YACTH:
e 1) maTpMoTH4E€CKOro BOCIMTAHUSA:
e - MIPOSIBJICHUE UHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NYECKON HAYKU;
e - [ICHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
e 2) rpa’KIaHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
e - FOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYXIEHUHU OOIIECTBEHHO 3HAUYMMBIX M 3TUYECKHX MPOOJIEM, CBSA3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKY;
e - OCO3HAHHME BA)KHOCTH MOPAIBHO-ITUYECKUX IPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;
e 3))3CTeTHYeCKOro BOCIIUTAHMSI:
e - BOCIPHUATHE DSCTETUYECKHX KA4YeCTB (PU3MYECKOM Hayku: €€ TapMOHHUYHOTO IOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;



4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHHWE IIEHHOCTH (PU3HUECKON HAayKH KaK MOIIHOTO MWHCTPYMEHTA MO3HAHUS MUpPa, OCHOBBI Pa3BUTHUSI TEXHOJIOTHUH,
BAKHEMIIEN COCTABIAIOIIEH KyJIbTYPHI;

- pa3BUTHE HAYYHO JII0003HATEILHOCTH, HHTEPECa K UCCIIE0BATEIbCKOMN 1eITeIbHOCTH;

5) dpopmupoBaHus KyJbTYPbI 310POBbSI M IMOIHOHAJIBHOI0 0JIATOIIOTyYHA:

- OCO3HAaHHUE IIEHHOCTH 0e30macHOro olpa3a >KM3HH B COBPEMEHHOM TEXHOJIOTMUYECKOM MHpE, BaXKHOCTH MpPaBUII
0e30MacHOro0 MOBEAECHUS HA TPAHCIOPTE, HAa JOpPOrax, C JJIEKTPUYECKUM U TEIUIOBBIM O0OOpPYIOBaHHEM B JIOMAlIHUX
YCIIOBHSIX;

- ¢(hopMHpPOBAHHOCTh HaBbIKa pe(IeKCUU, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOIo e MpaBa y Jpyroro 4ejJoBeKa;
6) Tpy10BOr0 BOCIIMTAHMS:

- aKTUBHOE YYacCTHE B PEIICHUH MPAKTUYECKHUX 3a/1ay (B paMKax CeMbH, 00pa30oBaTEIbHOW OpraHu3aliuu, ropoaa, Kpas)
TEXHOJIOTHYECKON U COLIMAIbHON HANIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIE U PU3NYECKUX 3HAHMIA;

- UHTEpEC K MPAKTUYECKOMY HU3YUYEeHHIO IpOo(deccHii, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTH4eCKOT0 BOCIIUTAHMSA

- OpUEHTAalMs Ha MPUMEHEHNEe (PU3NYECKUX 3HAHUM AJIs pelieHus 3a7a4d B 00JaCTH OKpY Karollen cpesibl, IIIaHUPOBAHUS
MOCTYIKOB M OLEHKH MX BO3MOXHBIX MOCJIEICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

- 0CO3HaHUE TNI00AIBHOIO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U MyTEH UX PELIEHUs;

8) ajanTanuu K M3MEHAIIUMCS YCIOBUSM COLUAJBHON U PUPOAHOM CPebI:

- MOTpeOHOCTh BO B3aUMOAECMCTBUM IPH BBINOJIHEHWH HCCIECJOBAaHUM U MPOEKTOB (PHU3MUECKON HampaBlIE€HHOCTH,
OTKPBITOCTH OMBITY ¥ 3HAHUSIM JIPYTHUX;

- MIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IEATEbHOCTD;

- TOTPeOHOCTHh B (JOPMUPOBAHUHU HOBBIX 3HAHMM, B TOM 4yucie (OpMYTUPOBaTh UAEH, TOHATHUS, TUTIOTE3bI O PU3HUECKHUX
00BEKTaX M SIBJICHHSIX

- oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUNA U KOMIIETEHTHOCTEN B 00J1aCTH (DU3HKY;

- IJTAHUPOBAHUE CBOETO PAa3BUTHSA B MPUOOPETEHNN HOBBIX (DU3NUECKUX 3HAHUK;



e - CTPCMIICHHUC aHAIM3HUPOBATL U BBIABIIATH B3dUMOCBA3KW IIPUPOIHL, 06HI€CTB8, N J3KOHOMHKH, B TOM YHCIIC C

UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHMIA;
e - OLICHKA CBOMX JICUCTBUI C yUETOM BIUSHUA HAa OKPYKAIOIILYIO CPEAY, BOSMOKHBIX I00ATbHBIX OCIEACTBUM.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynpraTe ocBO€HMs MpOrpaMMsbl Mo (pU3MKE Ha YPOBHE OCHOBHOI'O 00IIero oOpazoBaHus y oOyuarouerocst OyayT
cOpMHUPOBAHbI MeTAaNpeIMeTHbIe PpPe3yJibTaThl, BKIIOUYAIOIIUE I103HABATEJbHbIE YHHUBEpCAJbHbIE Y4YEOHbIE EHUCTBUS,
KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE YUEOHbIE ACHCTBUS, PETYIATUBHBIE YHUBEPCAIbHbIE YUEOHBIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

ba3oBble Jiornuyeckue AeMcCTBHUA:

BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);

yCTaHaBIIMBATh CYUIECTBEHHBIN MPU3HAK KIacCCU(PUKAIIMN, OCHOBAHUS JUIsl 0000IEHUS U CPAaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOACHUSIX, OTHOCSIIHUXCS K
(U3HUECKUM SIBICHUSIM;

BBISIBJIATh NPUYMHHO-CJICACTBEHHBIE CBSI3M MPU U3YYCHUU (PU3MYECKUX SIBICHUI M MPOIECCOB, JI€JIaTh BBIBOJBI C
UCIIOJIb30BAHUEM JICAYKTUBHBIX W HWHAYKTHBHBIX YMO3aKJIIOUEHUMH, BBIJBUIaTh THUIOTE3Bl O B3aMMOCBSI3SIX
(M3UIECKUX BEIIMYUH,

CaMOCTOSTENIbHO BBIOMpaTh CoOco0 pelieHus ydeOHOM (u3nyeckod 3agadyu (CpaBHEHHME HECKOJIBKMX BAapUAHTOB
penieHusi, BBI0OOp Hanbosee NOAXOISAIIEr0 C YYETOM CAMOCTOSITENBHO BBIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBareLCKHe 1eCTBUSA:

HCII0JBb30BaTh BOIIPOCHI KaK I/ICCJ'IC,Z[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUS;
IMPOBOAUTDL 110 CaAMOCTOATCIIbBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)H3H‘—I€CKHﬁ SKCIICPUMCHT, HeOO0JIBIIIOE
HCCJICAOBAaHHUC (1)I/I3I/IIICCKOI‘O SIBJICHHA,



OIICHWBAaTh HA TMPUMEHUMOCTh W JOCTOBEPHOCTh HWH(GOpPMAIIMIO, TOJYyYEHHYIO B XOJIe€ HCCIICOBAHUS WJIH
AKCIIEPUMEHTA;

CaMOCTOSTEIILHO (OPMYIHUPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO HAOJIOICHUS, OIBITA,
WCCJICIOBAHMSI;

IPOTHO3UPOBATh BO3MOXXHOE JaJIbHEHIIee pa3BUTHE (PU3MUECKHUX MPOIECCOB, & TAKXKE BBIIBUTATH MPEATIOTOKCHISI
00 MX pa3BUTUU B HOBBIX YCIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ unpopmanmeii:

MIPUMEHSTh PA3JIUYHBIE METOJIbl, UHCTPYMEHTBI U 3alpOoChl MPU MOUCKE U OTOOpe WMHGOpPMAlUU WIM JAHHBIX C
y4€TOM MPEJIOKEHHON yueOHOM (u3nuecKon 3a1auu;

aHAJIN3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;
CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (hOpMYy TpeAcTaBieHUs MHOOPMAUUM U WUIFOCTPUPOBATH pEIlacMble
3a/1a4¥ HECJIO)KHBIMU CXE€MaMHu, AuarpaMmmMmaMu, UHOU rpaduKoi 1 ©X KOMOMHAIIUSIMU.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

B XOJIe OOCYXKJeHUsI Y4eOHOro Marepuasia, pe3ysbTaToB J1abOpaTOpPHBIX padOT M MPOEKTOB 3a/laBaTh BOIPOCHI MO
CYIIECTBY OOCYXJaeMOW TeMbl M BBICKAa3bIBAaTh HJICHU, HAIICJICHHbIE HA pEIICHHWE 3aJayd W TMOJep>KaHue
01aroKeIaTeIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXKICHHUS C CYXICHUSAMHU JIPYTUX YYACTHUKOB JHAIIOTA, OOHAPYKUBATh Pa3InuUe U CXOJCTBO
MO3UILIMH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTaBIATh PE3YJbTAaThl BBIMOJHEHHOTO (PU3WYECKOTO OmbITa (IKCIEPUMEHTa, WCCIEI0OBaHNUS,
IPOEKTA);

MOHMMAaTh M HCIIOJIB30BaTh MPEHMYIECTBA KOMAHIHON M WHIWBHUIYAJIIBHOHW pPaOOTBHI TPH PEIICHUH KOHKPETHOU
¢dusrueckoii mpoOIeMBI;

MPUHUMATH 1€ COBMECTHOM JEATEILHOCTH, OPTaHU30BBIBAThH JCUCTBUS MO €€ MOCTHXKCHHIO: PacIpeesaTh POy,
00CYXKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;



BBINOJIHATh CBOIO YacTh padOThl, JOCTUTas KayeCTBEHHOI'O pe3yjIbTaTa MO CBOEMY HANpaBICHUIO U KOOPAUHUPYS
CBOU JICUCTBUSA C APYTMMH YJI€CHAMHU KOMaH/IbI;

OLICHMBATh Kadye€CTBO CBOEr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUAM, CAMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJEHCTBUS.

PerJIHTI/IBHLle YHuBEpPCAJIbHbLIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusamnus:

BBISIBJIATH NMPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTyalUsX, TPEOYIOIHMX Il pelieHus] GU3NUEeCKUX 3HAaHUM;
OpUEHTHUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATUS PEIICHUN (MHAUBUAYaJIbHOE, MPUHATHE PEIICHHS B TPYIIIE,
NPUHATHE PELICHUHN TPYMION);

CaMOCTOSITEJIbHO COCTABJIATH AITOPUTM pELICHUS (PU3NYECKOW 3aJaud WM IJJaHa MCCIENOBAHUA C YYETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh Ipe/laracMble BApHAHThI PELICHU;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTyallU U IIpejIaraTh IUIaH €€ U3MEHEHUS;

OOBSACHSATH NMPUYUHBI JOCTUKEHUS (HEIOCTHKEHUS) PE3yIbTaTOB JEATEILHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHUCJE B XOJl BBINOJHEHUS (PU3UUECKOT0 UCCIEIOBAHUS WA IIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBILUXCS CUTYALMI, YCTAHOBICHHBIX OLIMOOK, BO3HUKILUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTH CeOS Ha MECTO JPYroro YeJoBEeKa B XOJ€ CIOpa WIM AUCKYCCHU HA HAYYHYIO TEMY, TOHUMATh MOTHBBI,
HaMEpPEHHUS U JIOTUKY APYTrOro;

NpU3HABATh CBOE MPaBO Ha OUIMOKY NpPH pelleHUH (PU3MUECKUX 3a7ad WIM B YTBEPKACHHUSIX HA HAyYHbIE TEMbI U
TaKO€ K€ IPaBO IPYyroro.

NPEAMETHBIE PE3YJIBTATHI



K xoHiy o0yuenust B 7 kjacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y
00y4aroluxcst yMEHHI:

UCIIOJIb30BaTh TMOHATHA: (U3MYECKUE U XMMHUYECKHE SBJICHMS, HAOJIOJCHHE, IKCIEPUMEHT, MOJENb, TUIIOTE3a,
eAVHUIBI (U3UYECKUX BEJIMYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSHMs BeliecTBa (TBEpPIOE, KHUAKOE,
ra3zoo0pa3Ho€), MEXaHWYECKOE JBIWKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJMHENHOE), TPACKTOpPHS,
paBHOJICUCTBYIOIIAsA cuiia, nedopMaius (yrnpyras, IiacTUH4eckasi), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;
paznuuath sBiaeHUs (Iuddy3us, TEIUIOBOE IBUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JBUKEHHE, HEPABHOMEPHOE
IBUKEHUE, WHEPLMSI, B3aUMOJICHCTBUE TEJ, pABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHOM OChIO BpallleHUs, Iepeaada
JaBICHUS TBEPABIMHU TeJaMH, XUAKOCTAMHU W Ta3aMmu, aTMoc(hepHOe HaBieHHe, IUIaBaHWE Tell, MpPEeBpaIlCHUs
MEXaHMYECKOM YHEPTHH) 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JTAaHHOE
(pu3HUECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SBJICHUN B OKPYXKAIOLUIEM MHpE, B TOM uucie (U3nuecKue
SBJICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3TUYHBIMU CKOPOCTSMHU B )KUBOM M HEXUBOU NMpupoe, NeHCTBUE CUITBI
TPEeHHsI B MPHUPOJE M TEXHUKE, BIMSIHUE aTMOC(HEPHOTO JABJICHHS Ha XHBOW OpPraHW3M, IUIaBaHUE PHIO, pblYard B
TeJe dYeloBeKa, NMPU ATOM MEPEeBOJUTH MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBIICNATH CYIICCTBEHHBIC CBOMCTBA
(mpuzHaku) GU3NIECKUX SIBJICHUM;

OINUCHIBaTh W3YUYEHHbIE CBOMCTBA TeN U (PU3UYECKUE SBIICHUS, UCIOIB3Ys (U3MUECKHE BEIMUYMHBI (Macca, 00bEM,
IUIOTHOCTh BEILECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CUJIa YIPYIOCTH, CHJIa TSXKECTH, BEC Teja, CHiia
TpeHwusl, naBlieHue (TBEPIOTO Temna, KUIKOCTH, Ta3a), BBHITAIKUBAIOUIAS CHJIA, MEXaHWMYecKas padoTa, MOIIHOCTH,
TUIEYO CHJIBI, MOMEHT CHJIBI, KOA((UIIMEHT MOJIE3HOTO JEHCTBUS MEXaHM3MOB, KMHETHYECKas M TMOTCHIHAIbHAs
DHEPTHUS), TIPU ONMHMCAHHUH TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT MCTOJIB3YEMbIX BEJIMUYMH, UX 0003HAYEHUS U
EAVHUITBI (PU3UYECKUX BEIUYNH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE MAHHYIO (PU3UYECKYIO BEIIMUUHY C JAPYTHUMH
BEJIMYMHAMU, CTPOUTH TPadUKH N3YUCHHBIX 3aBUCIMOCTEN (PU3NIECKUX BEITUUHH;

XapaKTepU30BaTh CBONCTBA Ted, (U3NYECKUE SIBICHUS M TMPOIECCHI, MCIONB3YysS MpaBHIa CIOKEHHUS CUll (BIOJH
OJHOM TIpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena, MPaBWIO paBHOBecHs phidara (0Ji0Ka), «30J10TOE



PaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHS] MEXaHMYECKOW IHEpruu, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA ¥ 3aITUCHIBATH €T0 MAaTEMAaTHIECKOE BhIPAKEHNUE;

OOBSACHATh (U3MYECKUE SBJICHUS, TMPOIECChI W CBOWCTBA TN, B TOM YHCIE€ W B KOHTEKCTE CHUTYaIlHi
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB C Omopod Ha 1-2 M3y4EHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

permaTh pacuéTHbIC 3a1auu B 1—2 NeUCTBUS, UCTIOJIB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONTNE (DH3NICCKHC BEIIMUNHBI:
Ha OCHOBE aHAJIM3a yCIIOBUS 33/1aUH 3aMHCHIBATh KPATKOE YCIOBHUE, TOJICTABIIATh (PH3NUCCKHE BETMIUHBI B (POPMYITBI
U TPOBOJUTH pPacu€Thl, HAXOIUTh CIPABOYHBIC JIaHHbIE, HEOOXOAMMBIC [JIsi peHIeHUs 3ajad, OIICHUBATh
PEATUCTUYHOCTD MOJTy4eHHON (DU3NYECKON BEJIMUMHBI;

pacrmo3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIIUTH MIPH MTOMOIIN (PU3NIECKUX METOJIOB, B OTMMMCAHWH UCCIICTOBAHUS
BBIJICISITh TIPOBEPSEMOE TPEANOJoKeHHE (TUIOTE3y), pa3andarh M HWHTEPIPETUPOBATH TOJYYCHHBIA PE3yNbTaT,
HaXOJIUTh OMMOKH B XOJI€ OIBITA, IeJIaTh BEIBOJBI IO €T0 pe3yiIbTaTaMm;

POBOJUTEH OIBITHl MO HAOMIONCHUIO (PU3WYECKUX SIBICHUN WU (PU3NUYECKUX CBOWCTB Tel: (POPMYyJIHpPOBATH
IPOBEpSAEMbIC TIPEITOIOKEHHUS, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO0 000PY/I0BaHMs, 3alUCHIBATh X0/ OIbITA U
bopMyIUpOBaThH BHIBOJIHI,

BBITIOJIHATh TIPSAMBIC W3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CHJIBI M TEMIIEpaTyphl ¢
UCIIOJIb30BAHUEM aHAJIOTOBBIX M IMGPOBBIX MPHOOPOB, 3aMUCHIBATH IMOKAa3aHUs MPUOOPOB C YUETOM 3aJaHHOU
a0COIOTHOM MOTPENTHOCTH U3MEPEHU;

IPOBOJUTH HMCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKONW BETUYHMHBI OT JIPYroMl C HCIOJH30BAHHUEM IMPSMBIX
WU3MEpPCHUN (3aBHCHMOCTH TYTH PaBHOMEPHO MBIDKYIIETOCS Tela OT BPEMCHH ABWKCHUS Tella, CHJIBI TPEHUS
CKOJILKCHHUS OT Beca Tejla, KauecTBa 00paOOTKH MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIOMIAIH
COTIPUKOCHOBEHHSI TEJI, CUJIBI YIIPYTOCTH OT Y/UTMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BhEMA MOTPYKEHHOU
Y4acTH TeJla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU OT TNIOTHOCTH TeJia, OT TNIYOMHBI, HA KOTOPYIO MOTPYKEHO
TEJ0, YCIOBUI TUTABAHUS TEJ, YCIIOBHA pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B IJIAHUPOBAHUHM YYCOHOTO
UCCJICIOBaHUS, COOMpaTh YCTAHOBKY M BBITIOJIHATH W3MEPCHHUS, CIEIys MPEIOKEHHOMY IUIaHy, (UKCHpPOBATH



pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIUYMH B BUJAC MPEIJIOKEHHBIX TaOMUIl U rpauKoB, JeNaTh
BBIBOJIBI 10 pPE3YyJIbTaTaM UCCIEI0BAHMUS;

MPOBOANTH KOCBEHHBIE M3MEPEHHs (U3NYECKUX BEIUYUH (TIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPJOTO Tefa, CHIa
TPEHUS CKOJIbXKEHUS, IaBJICHUE BO3/lyXa, BRITAIIKMBAIOIIAS CUJIA, ACUCTBYIONIAs HA OTPY>KEHHOE B KHUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJIE3HOTO JEHCTBUSA MPOCTHIX MEXAHU3MOB), CIeAys MPEIJI0KEHHON UHCTPYKIUU: TIPU BBITIOJIHEHUN
U3MEpPEHUN COOMPATh IKCIIEPUMEHTANIbHYIO YCTAHOBKY M BBIYUCIISTh 3HAUEHUE NCKOMOW BETUYHHBIL;

coOJII01aTh MTpaBuila TEXHUKHU 0€30MMaCHOCTH IpH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHHUEM;

yKa3blBaTh MPUHLUIIBI JEHCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP, JIUHAMOMETD,
COOOILAIOIIUECS COCYIbI, 0apOMETp, pblUar, MOABUKHBIN 1 HETIOABMKHBIHN 00K, HAKJIOHHAS MIJI0CKOCTH;
XapaKTepU30BaTh MPUHLIUIIBI AEUCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOI HA UX ONMHMCAHUS
(B TOM u4ucne: MNOAIIMIHUKH, YCTPOMCTBO BOJOMNPOBOAA, THUAPABIMYECKUI IIpecc, MaHOMETP, BBICOTOMED,
MOPIITHEBON HACOC, apeOMETP), UCTIOB3YsI 3HAHUS O CBOMCTBAX (PM3UUYECKUX SBJICHUN U HEOOXOIUMbIe (DU3NUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH IPUMEPHI (HAXOIUTh MHGOPMAIIHIO O PUMEPaX) MPAKTUIECKOTO UCTIOIb30BaHUs (DU3NUECKUX 3HAHUH B
MOBCEAHEBHOM JKM3HU IS oOOecnedyeHus O€30MacHOCTH TMpu OOpalieHuH C MpubopaMu U TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHHUS 3I0POBBS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOT0 MOBEJIEHUS B OKPYKaIOLIEH Cpelie;
OCYUIECTBJIATH OTOOP UCTOYHUKOB MH(popManuu B HTEpHETE B COOTBETCTBHH C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLIUXCSA 3HAHUM M MyTEM CPaBHEHMs Pa3IMUYHBIX HCTOYHHMKOB BBIACIATH MH(OpPMAILIMIO, KOTOpPas
ABJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBINOJIHEHUH YYEOHBIX 3aJaHUil Hay4YHO-TIOMYJIAPHYIO JIUTEpaTypy (PU3MUECKOro CoJepKaHusl,
CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BIaJeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3zoBaHus
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPAaTKHWE MUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE 2—3 HCTOYHUKOB HH(OpMAaLUU
(u3znyecKkoro coaepkaHus, B TOM uucCiIe NMyOJIMYHO JenaTh KpaTKUe COOOIIEHHS O pe3yjbTaTaxX MPOEKTOB HWIIH
y4eOHBIX HCCIEAOBAHMM, MPU 3TOM T'PAMOTHO HMCIOJIb30BAaTh M3YYEHHBIA MOHATUWHBIN amnmapar Kypca (QU3HKH,
COMPOBOXK/IATh BHICTYIUICHHE NPE3CHTALINEH;



e [IIpU BBLIIIOJIHCHUU y‘{e6HI>IX ITPOCKTOB H I/ICCJIGIIOBaHI/II‘/II PacipecaciiaTh 00s13aHHOCTH B Ir'pyniic B COOTBCTCTBHUU C
IIOCTAaBJICHHBIMH 3aJadyaMiu, CIACANUTDH 3a BBIIIOJTHCHHUCM IIJIaHA I[GﬁCTBHﬁ, AZICKBAaTHO OLCHMUBATH cOOCTBEHHBIN BKJIag
B ACATCIBbHOCTD I'PYIIIbI, BBICTPAWNBATH KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, YUUTBIBASA MHCHUC OKPYKAIOINX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine xuaKoCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Prusnueckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPONY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LOK
a HUC JHCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHHU4uecKOe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHU IBUKCHUSA bubmorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
15 B3aP113MOﬂeﬁCTBHe TeJ‘IpKaK IpUYHHA bubnnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beEMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa
19 B3auMoaeincreug tei. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBHUCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsHKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexa [HOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJIEHHBIX
26 MO OJHOM nnpﬂii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOAs CHIT
97 Pemenue 3agau nmo reme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3ooOpakeHue bubnnoreka [HOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBILIEHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS Ta3a OT 00bEMa bubmmorexa [TOK

’ https://m.edso00.ru/ff0a2376
TEeMIIEPATypPhI
Ilepemaua maBiaeHHS TBEPABIMU
35 TGJ‘II;I\?I/I, )KEJIKOCTflMI/I u f");ISaMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «Jlapienue B bu6mmorexa [IOK
’KUJIKOCTH U Ta3e. 3akoH Ilackansay https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYLIECTBOBAHHUS BO3 HOU
41 }GILH Ku 3 3 Hy;:HMOCTL BuGmnorexa LIOK
ODOIIOTKH SEMIH. 4B https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Bosnyxa. Atmoceproe pasrenne https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO AaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 BUCHMOCTS aTMOC(epHOT OBHEM bubmuorexa [JOK
JIABJICHI OT BBICOTBL HAL YD https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau nmo reme
"ATmocdepHoe naBieHue"
efcTBHE oc a3za Ha
47 JleficTane MHAKOCTH H rasa H bubnmnorexa [JOK
HTOTPYYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE
B JKHUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpU
HoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Ppryar.
PaBHOBecue cui Ha ppiuare

57

58

KonrtponsHas pabora no teme
«JlaBreHme TBEPBIX TEI, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHbIit ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBieHue TBEPABIX TE,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U Ta3oBy / Beepoccuiickas
poBepoYHas padboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo teMe «Y CI0BUSA
paBHOBECHSI pblUara

Koaddumment nonesnoro neicTpust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHNS KHHETUYECKON U
MIOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubrii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMme "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0a4ee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a71aud B 1 — 2 NEUCTBHUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3aJaud 3alUChIBaTh KPATKOE YCIOBUE, OJICTABIIATH
buznyeckue BeIWYMHBI B POPMYJIBI U IPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
¢u3nUecKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BRIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
GU3MYECKUX  CBOWCTB  Tel:  (OpMyIHpOBaTh  MPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMpPATh
YCTaHOBKY M BBIIOJIHATh U3MEPEHHUS], CIENYs NPEIIOKEHHOMY IIJIaHY,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUN U3MEPEHHUI coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAUYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTh NPHUHIMIBI JEUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOIh30BaHUS (PU3UUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpOpManuu B cetu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BAaTh pH BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/7aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OcCHOBe 2 — 3 HCTOYHHKOB WHGOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPU ITOM
IrPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, COMPOBOXKIATh BHICTYIIJIEHUE MPE3eHTallue

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OILICHHMBATDH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL  TI'PYIINIbI, BBICTPAHWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®dusznka — Hayka O TMpupone. SIBIEHUS TPUPOJIBIL.
1.1 duznyeckue  ABJICHHSA. MEXaHMYCCKHUE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

@dusnueckue BeaMuuHBL. M3MepeHuHe  (QU3MUECKUX
1.2 BenuuuH.  ®usnueckue  npubopsl.  IlorpemHocts

n3MepeHuil. MexayHapoaHasi cucTemMa eIMHUIL

ECTCCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTC3, 00BsICHEHHE

Ha0JII01aeMOT0 SIBJICHUS
1.4 Onucanue pU3NUECKUX SBICHUM ¢ TOMOLIbIO MOJIENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
L5 N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
' Onpenenenre pa3smMepoB MaJbIX TE.
N3mepenne TemmepaTypbl IPU HNOMOIIU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPHI
INEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEILIECTBA

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEpBhl.
2.1 OneIThl,  OKa3bIBAIOIIUE  JUCKPETHOE  CTPOCHHUE

BEIECTBA

2 JBuwxeHnne uvactun  BemectBa. CBA3b  CKOpPOCTHU
2.2 JIBWKEHMSI 4YacTHIl C TeMmIeparypod. bpoyHoBckoe

nBUKeHHE, MU dy3us

23 B3aI/IMO}IeI>'ICTBHe JaCTHL BCIICCTBA: IPUTAIKCHUE U
OTTAJIKUBAaHHUC




2.4

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOECHUE Ta30B,
KUAKOCTEH U TBEPABIX  (KPUCTANIMYECKUX)  TEIl.
B3auMocBs3p MeXJly CBOHCTBAMM BEILECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSIHUH BOJbI

2.6

[IpakTryeckue pabOTHI:

Ouenka jauamerpa aTromMa METOJOM  psjioB  (c
HCIIOIb30BaHuEM (oTorpaduii).

OnbITHI MO HAOJIOICHUIO TETLIOBOTO PACIIUPEHHSI Ta30B.
OnbITHI o O00HapYKCHUIO NeHCTBUS CHIT

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBVDKECHUE. PaBHOMepHOE 5
' HEpPaBHOMEPHOE JIBH)KEHUE
> Ckopoctb. CpenHsisi CKOpPOCTb IpU HEPABHOMEPHOM
' JOBYKEHUM. Pacd€r myTH 1 BpeMEHU JBUKCHUS
SBnenne mHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
3.3 T€J KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHOCTH BemiecTBa. CBA3b MIIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IMHUIIE 00BbEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. V3Mepenue cuiibl ¢
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuia TsokecTu. Cuia TSHKECTH Ha
' Ipyrux miaHerax. Bec tena. HeBecomocTs
38 Cuna tpeHusa. TpeHHME CKOJIBXEHHS W TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Clio)keHHWe CWi, HAmpaBJIEHHBIX MO OJHOW MPSIMOM.
' PaBHOnelicTBYIOIIAsA CHIT
[IpakTuyeckue paboOTHI:
3.10 OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JIBIDKCHHSI

(I_HapI/IKa B KHUOKOCTH, MOACIIN QJICKTPHUYCCKOTO




3.11

3.12

aBToMoOMIII W Tak pgainee). OmpenencHue CcpeaHei
CKOPOCTH CKONIbXKEHHS Opycka WIM [IapuKa 1o
HaKJIOHHOM  1IockocTH. OmpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILIHE
3aBUCUMOCTD pacTsDKeHus (medopmanuu) mpyKHUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tella U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

du3nuecKue SIBICHUS B IPUPOJE: IIPUMEPHI ABHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW U HEXHMBOW IPUPOJIE,

JICICTBHUE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, NOAIIMITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHUS U

4+ YBEJIMUCHUS TABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS raza or o0béMa,
' TEMIEPATYpPhI
13 [Tepenava maBneHus TBEPABIMH TEIIAMHM, KHIKOCTSIMHU U
' razamu. 3akoH Ilackais. [ITHeBMaTHYECKHE MAIIMHBI
3aBUCHUMOCTh  JABJICHUS JKUIAKOCTH OT TIyOWHBI
4.4 IMunpocratuueckuii napagokc. CooOmarmuecs: cocyabl.
IMunpaBnrueckre MEXaHU3MBI
Atmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHsl
A5 CYLIECTBOBAHMS BO3AYIIHONW 000m0uku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 N3mepenue armocdepHoro npapneHus. [lpuGopsl amns
' MU3MepeHust aTMoc(hepHOro JaBIeHUS
JlelicTBue KUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxuMmenoBa) CcHia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa TOrpYKEHHOWM B IKHAKOCTH YacTH TeJa.
Onpenenenne BBITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEH Ha
TENO,  NOrpyk€HHoe B  kuakocTtb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAOUIEN CHUJIbI, JEUCTBYIOLICH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOTPYKEHHOM B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeoMerpa  WIK
KOHCTPYMPOBAaHHE  JIOAKM W  ompeneneHue  eé

rpy30M01bEMHOCTH

4.10

®dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 J1aBJICHUs HAa )KUBOU OpPTraHu3M, TJIaBaHUE

pBIO

411

Texnuuyeckue yCTpoiicTBa: cOOOIIAOIINECS COCY/bI,
YCTPOMCTBO BOJOINPOBOJA, THUIAPABINYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

51 Mexanunueckas padota
5.2 Mexanunyeckas MOITHOCTb
53 [IpocTeie MeXaHU3MBI: pblYar, OIOK, HaKJIOHHAas
' MJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 MIOJIE3HOTO JeNCTBUA MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHuumanpHast SJHEPTUU TeNA, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [TonHass mexaHudveckas SHEprusi. 3aKOH W3MEHEHUs W
' COXpaHEHHUs MEXaHWYECKON dHEPTUN
[IpakTrueckue pabOTHI:
5.9 Omnpenenenue pabOTHI CUIIBI TPEHHS TIPH PABHOMEPHOM

JABMJKCHUM TEJla IIO FOpI/I30HTaHLHOﬁ IMOBEPXHOCTH.




Uccnenosanue YCJIOBUM paBHOBECHS pbryara.
WN3mepenne KIIJ[ HakimonHol mniockoctu. M3ydenue

3aKOHa COXpaHCHUA MEXaHHYeCKOM OHCPIrun

dusndyeckue SABJICHUS B opupoac: pbHaru B TEIIC

5.10

YeIIoBeKa

TexHuueckue yCTpPOMCTBA: pblyar, IOABWKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HAaKJIOHHAS IUIOCKOCTb, MPOCTHIE

MEXaHU3MBbI B OBITY

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kox
NpoBePsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHNS K NMPEAMETHBIM pe3yJabTaTaM
0230BOr0 YPOBHsI OCBOEHHsI OCHOBHOIi 00pa3oBaTe1bHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PT'OC

[lonumanne pomu  QU3MKKM B  HAYYHOM  KapTHHE  MHpa;
c(OpMHUPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremMooOpasywoomell poaun (U3MKM B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOTui, 00 3BOJIIOLUU
¢u3nUecKux 3HAHUH M MX POJM B LIEJTOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TIOJE), O JBIKCHHH Kak
crioco0e CyIIeCTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJIIPHOI Teopuun
CTPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBAHTOBBIX);
YMEHHE pa3nyaTrh SBJIECHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)




BJ'IaI[eHI/Ie OCHOBaMM TOHSITHIHOTO arrmapara M CHMBOJHMYECKOI'O
sA3bIKa (I)I/IBI/IKI/I U HUCIIOJIb3OBAHUC UX IJId PCIICHUA y‘-Ie6HI>IX 3aaaq,
YMCHHE XapaKTCpU30BaTh CBOMCTBaA TCII, (I)I/ISI/I‘ICCKI/IG SABJICHUSA U

MPOLIECCHI, UCTIONB3YS PYHIAMEHTAIBHBIC U IMITUPUUICCKUE 3aKOHBI

YMeHHe OIuCHIBaTh HN3YUCHHBIC CBOICTBA TEII U (bPISI/I‘ICCKI/Ie SIBJICHUA,

HCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IG BCJIIMYHHBI

BrnaneHne ocHOBaMH METOIIOB HAydyHOTO IIO3HAHHS C Y4YETOM
coOroficHHsI MpaBWJI OE30MacHOTO Tpynaa: HaOMIoIeHHUE (PUINICCKUX
SIBJICHUM

YMEHHE CaMOCTOSITEILHO COOMpPATh AKCICPUMEHTAIBHYIO YCTAHOBKY
U3 JIaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKIWH, OMUCHIBATH XOJI
OTIBITA U 3AIKMCHIBATH €r0 PE3yJIbTaThl, (HOPMYIHUPOBATH BBIBOIBI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX U3MEPEHHUH (PH3MUECKUX BEITHYUNH:
yYMEHHE IUIAaHUPOBATh H3MEPEHHUS, CaMOCTOSATEIILHO COOMpPATh
OKCICPUMCHTAIBHYI0 ~YCTAHOBKY 10 HHCTPYKIIMH, BBIYHCIISATH
3HAYCHUE BEJIMYMHBI M AHAIU3UPOBATh IOJIYUYCHHBIC PE3YJIbTaThl C
y4€TOM 3aJaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;
NPOBEJCHUE  HECIOXKHBIX  DKCHCPUMCHTAIBHBIX  HCCIICIOBaHUIA,
CaMOCTOSITENIbHO ~ COOMpaTh AKCHEPUMEHTAIBHYK) YCTAHOBKY W
OPOBOJIUTH  HCCIICOBAaHWE IO  HMHCTPYKIUH,  MPEACTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (DM3MUECKUX BEIUYMH B BHJE TAOJMIl W
rpaMKOB, YUUTBIBATH MOTPEITHOCTH, JICJIaTh BHIBOJIBI IO PE3y/IbTaTaM

HUCCICI0BaHUA

[Tonnmanue  XapakTepHBIX  CBOHCTB  (DM3MUYECKUX  MoOJIeNei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPABIX Te€J, IUIAHETApHas MOJEIb aToMma,
HYKJIOHHas MOJeNIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh WX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM
yuclie W B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISTh IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3y4eHHBIE CBOIMCTBA (PU3NUECKUX

HBHGHHI)'I, q)nznqecxne 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIINU

YMenue pemath pacu€rHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),

HCIIOJIB3Ysl 3aKOHBI U (I)OpMYJ'ILI, CBA3BbIBAIOIHEC (I)I/I3I/I‘ICCKI/IG



10

11

BEIIMYUHBI, B YAaCTHOCTH, 3alMCHIBATh KPATKOE YCIIOBHUE 3a1ayH,
BBISIBIISITh HEAOCTAIOLINE JaHHBbIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
Heo0XoauMbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
IIPOBOJUTH PAcCY€Tbl M OLICHMBATh PEAIUCTUYHOCTH I1OJy4YEHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIUYMHBI; YMEHHE ONPENEATh Pa3MEPHOCTb

(u3M4eCcKOil BETMUMHBI, TOJIyYCHHOHN MPHU PEIICHUH 3a1a4n

YMeHHe XapakTepu3OBaTh IPUHLHUINBI  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ys 3HAHUS O
cBOiicTBax (DM3MYECKUX SIBICHUH U HEOOXOoAUMbIE (QU3NYECKUE

3aKOHOMEPHOCTH

YMeHne HWCHoib30BaTh 3HAHUS O (PU3MUECKUX  SBICHHAX B
NOBCEIHEBHON KM3HM Il oOecrieyeHHss ©O€30HacCHOCTH NP
oOpamieHUd ¢  OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3J10pOBbsl U  COONIONEHUS HOPM
HKOJIOTMYECKOTO TOBEACHUS B OKpY’Kalollell cpene; MOHUMaHHE
HEOO0XOUMOCTH MPUMEHEHMs JOCTHXEHUH (PU3MKM U TEXHOJOTHi

AJI1 paiuOHAJIBHOTO ITPUPOAO0IIOJIB30BaAHUA

OnelT 1oucKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHusl C MCIOJIb30BaHHMEM HH(POPMalMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
NOJYy4eHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJTHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUIl HAay4HO-TIOMYJISPHYIO JHUTEpaTypy
(bu3NYECKOT0 CONEp)KaHUs, CIIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WnTtepHer; BnajaeHue 0a30BBIMH  HaBBIKAMU  [IPeOOpa30OBaHUS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIYlO; yMEHHE
co3laBaTb COOCTBEHHbIE ITMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIUMCJICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHHU Ui IPOSKIUU CKOPOCTH, MPOCKIIMU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH U MPOCKIIMH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padmku 3aBHCUMOCTH OT BpPEMEHH ISl TPOCKIUH YCKOPEHUS, MPOCKIIMU
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMUCHIBAIOIINE CBOOOJHOE MaJcHHE Tella I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JBIKEHHS Tejla 10 OKpyXkHocTu. HampaBienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMmyiia Ui BBIYACIECHUS YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmaruss tena. Yupyrue u Heynpyrue nedopmanuu. 3aKOH yOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre cBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTU BOIM3H noBepxHocTH 3emin: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMUYecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM



OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXAaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHULIE

nByX cpell. MHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXHUHBL;, KO3(pPUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHIIbI TPEHUS, CHUJIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHMSI OpycKa MO0 HAKJIOHHOMW IJIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPY>KMHHOTO MasTHHKA; MOMEHTA CHJIBI, JCUCTBYIOLIETO HA PHIYar;
paboThl CWJIBI YNPYTrOCTH TMPH MOIBbEME I'py3a C MOMOIIBIO HEHNOJBH)KHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU NOABEME Ipy3a ¢ MOMOIIbIO MOJBUAKHOIO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeNla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka yciioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEKUBOH IPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOLE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrannuueckue u amopgHble Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temreparypoii. bpoynoBckoe nBmwxenue, quddysus

2.3 CMauuBaHue U KalnWUISIPHBIE SBJICHUS

2.4 TemioBoe paciIupeHue u cxatue

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora u Temsomepenadya Kak CrocoObl M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
Harpesanue wu oxnaxnenue ten. KommyectBo  TemioTsl. Y aenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] 3HEPIMM B TEIUIOBBIX MpoIleccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus U KoHaeHcaluu. KuneHue SKUAKOCTH. YaenbHas TeIoTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. VI[CJ'H:HEISI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! paboTs! TermoBbix apuratenei. KI1/1 teruioBoro apurarens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJIYyYSHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJIICHUS Jpja. MccrmenoBaHME UM3MEHEHHMS TEMIIEpAaTypbl BOABI P
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qu3suueckue s61eHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KalMWUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAJUIBI B Mpupoae, nznydenue ColiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOWHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Tein. J[Ba BUaa 3MeKTPUUECKHX 3apsiioB
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOEC COIIPOTHBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COEIUHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHUKA C TOKOM. JInHUM
MarHUTHOM MHIYKLIHUH
313 MarnutHoe T1OJ€ TMOCTOSHHOTO MarHuta. B3auMoaeilcTBUEe TOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarauTHON MHAYKLUU. [IpaBumno Jlenna
Ilpakxmuueckue pabomul
W3mepeHne  3IEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHWKA; 3aBUCUMOCTHU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpPaBWIA IS CHJIbl 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TTOJIS JUISl )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa.: 3JIEKTPOCKON, aMIIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
IreHEepaTop MOCTOSTHHOTO TOKa
3.19 DJeKTpoMarHuTHBIC BOJHBI. 11Ikaja 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojielb cBeTa. [IpsMoIuHEeHOE pacipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' muusel: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpudopsl
Ipaxmuuecxue pabomoi
H3mepeHne onTUYEeCcKOi CUJIbl coOWparoiiei JTUH3bI; (OKYCHOTO pPaCCTOSHHS
coOuparomield JMH3BI (IO CBOMICTBY paBEeHCTBa pa3MEpoB IpeaMera M
M300paxKeHusi, KOTJa MpeAMEeT pPachoiiokeH B JBOMHOM (oOKyce), MmoKazarems
3.26 MPEIOMJICHUS CTEKIA.
HccnenoBanue cBOWCTBA U300paKeHHsI, MOJYUEHHOTO C IIOMOIIBI0 COOUpArOIIei
JUH3bI, W3MEHEHHS (OKYCHOTO PpACCTOSIHHSI JBYX CIIO)KCHHBIX JIMH3;
3aBUCHUMOCTH YTJIa TPEJIOMIIEHUSI CBETOBOTO Jiyda OT yrja MajJeHHs Ha TpaHulle
«BO3JTYX — CTEKIIO)
397 Qusuueckue senenusi 6 npupode: 3armenus Comana w JIyHBI, 1BeTa TeI,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SIBJIEHU S
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna no paccesauro anbda-dactuil. [lnanerapHas Moaenb aroma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXpPaHEHUS 3apsAI0BOIO U MAaCCOBOT'O YHCET
Qusuueckue A6leHUs 6 Npupode. E€CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHAUBUIYaJIbHBIN JT03UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1) ®usuka, 7 knacc/ Ileppimkun A.B., O011ecTBO ¢ OrpaHUUEHHOM OTBETCTBEHHOCTHIO «[IPODAY;
AxkimonepHoe o61ectBo «M3narensctBo «lIpocBemenney

2) ®usuka, 8 knacc/Ileppimkun A.B., O0iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxkimonepHoe o61ectBo «M3narensctBo «IIpocBemenney

3) ®usuka, 9 xknacc/Ilepeimkun A.B.,I'yrauk E.M., O01mecTBo ¢ orpaHIYeHHON OTBETCTBEHHOCTBIO
«IPODAy; AkumonepHoe o6mecTBo «M3aarenscTBo «IIpocBemenuey

METOAUYECKUE MATEPUAJIBI VI YUYUTEJIA

1) ®usuka. 7 xnacc. ba3oBelit ypoBeHs. MeToanueckoe mocodue k yueOnuky .M. I1éppimkuna,
A.N. BaHOBa,

2) ®usuka. 7 knacc (yrryOsnéHHbIi ypoBeHb) Peanu3zamnus tpedoBannit ®I'OC ocHOBHOTO 00111€TO
oOpa3oBaHusi. MeTomu4eckoe mocooue st yIuTes,

3) ®msuka. Peamuzanus tpedoBanniit @I'OC ocHOBHOTO 001Ier0 00pa3oBaHUs: METOINIECKOE
ocoOue IS yIUuTeIs,

4) CoopHuk 3anay no ¢usuke. 7-9 knacc/Jlykammk B.W., Usanosa E.B., «M3narenscTBo
«IIpocBereHue»,

5) ®usuka. 8 kinacc. Pa3HOypoBHEBBIE CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl/Kupuk JLA.,
«M3marenscTBO «Mekcay,

6) IToypounsie pa3paboTku 1o ¢pusuke. 7 knacc/Bonkos B.A., [Tonsuckuit C.E., «3paTenscTBo
«BAKO»,

7) Tectol o pusuke k yueOHUKy A.B. Ilepbimkuna «®Pusnka. 8 kimace»/UYedborapesa A.B.,
«M3marenbcTBO «OK3aMen,

8) KonTponbsHble 1 caMmocTosITeNbHBIE paboThl 10 pusuke k yueOHuky A.B. [leppimkuna «Pusuka. 8
kiaccey/I'pomrea O.U., «3naTenbeTBO «IK3aMEH»,

9) KoHTposibHBIE ¥ CAMOCTOATENIbHBIE paOOTHI 10 pusuke K yueOuuky A.B. Ilepsikuna, E.M.
I'yrauk «®usnka. 9 knacey/I'pominera O.U., «M3naTenbeTBO «IK3aMEHY,

10) Coopuuxk 3ananuit OI'D ¢pusuka/Xannanos H.K., «M3narenscTBo «kcMoy,

11) Pabouas Terpans k yaueoHuky A.B. Ileprimkuna ®@usuka. 7 knace/T.A. Xannanosa, H.K.
XannaHoBa, O0IIECTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKioHepHOe 0011IeCTBO
«M3narenscTBo «lIpocBemenue»,

12) Pabouas Terpans k yueOHuky A.B. Ileprpimkuna @usnka. 8 kimace/T.A. Xannanosa, H.K.
XanHaHoBa, O0IIECTBO ¢ OTPaHMYEHHON 0TBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE 00IIECTBO
«M3narenscTBo «lIpocBemenue»,

13) Pabouas terpanp k yueOHUKY A.B. [lepbimkuna, E.M. I'yrauk ®@usuka. 9 kinacc/E.M. I'yTHuk,
N.T". BnacoBa OO111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AkirioHepHOe 00111eCTBO
«3natensctBo «IIpocBemienue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1)https://lecta.ru/ - Iludpoas oGpazoBaTenpHast miardopma,

2) https://1bz.ru/ - snexTpoHHBIE pecypchl Mo Gusmke,

3)https:/ffizika.ru/ - caiiT ans npenonaBareneit Gpu3nKy,

4)https://college.ru/ — marepuasl mas moaroroBku k EI'D ¢ 2002r.,

5)https://elementy.ru/ - «I1yTh B HayKy» - SJIEKTPOHHBIN KYPHAI IS IIKOJIBHUKOB,
CTPEMSIIUXCS Pa3BUTh CBOM KPYTro30p U YIIYUIINThH 3HAHUS 10 (DU3HUKE,

6) https://fiz.1sept.ru/ — snekrponHas moaOOPKa KypHAIIOB IO (PU3UKE OT U31ATEIBLCKOTO JOMa
«ITepBoe ceHTAOPsI»,

7) https://teach-shzz.jimdofree.com/ — Uudopmarrka u Gpusnka, yHUKaIbHBINA peCypc,
COZIEPIKAIIUi DJIEKTPOHHBIE OUOIMOTEKH MaTEPHAIIOB TI0 3TUM JBYM IIPEAMETaM;



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

8) http://school-collection.edu.ru/— Exnnast koyutekuus nuppoBbIXx 00pa3oBaTeIbHBIX PECYPCOB,
9) https://lesson.edu.ru/ - deaepansusbiii mopTan «Poccuiickoe 0Opa3oBaHHey,
10) https://m.edso0.ru/ - EnuHoe coaepskanue o01iero oopa3oBaHusl.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOUECCA YYEBHOE OBOPYJIOBAHHUE

CrpaBo4HbBIC TAOJIHIIBI

OBOPYIOBAHUE /IS ITIPOBEAEHN A1 JIABOPATOPHBDIX,
[IPAKTUYECKUX PABOT, JEMOHCTPAILH

MynbTUMEe TUIHBINA TTPOESKTOP, 000PYAOBaHHE JIJIsl AEMOHCTPAIIUA, TPOBEICHUS
71a00paTOPHBIX PadOT.


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




