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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (PU3MKE HaMpaBieHO Ha (opMupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), IpeajaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUN paboueil MporpaMMBbI 10 Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAyYHYI0 KapTUHY MHDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHuzanusax Poccuiickoit ®denepanuu, peanu3yOIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3yYeHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHON ACATCIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOPMaIEl PU3NUECKOTO COAECPIKAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemepiii B mporpaMmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COAEPXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o npupoze. ABneHus npruponasl. OU3MUECKUE SBICHUA: MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUUECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeauuuHbl. M3Mepenune ¢usnyeckux BennuuH. Pusnyeckue npuoOopsl. [lorpemHocTs nU3MepeHHil.
MexayHapoHas CUCTEMA €IMHMUII.

Kak ¢u3nka u [apyrue ecTeCTBEHHbIE HAyKHM U3Yy4aloT NpUpoay. EcTecTBEeHHOHAy4YHBI METOJ MO3HAHUS:
Ha0JII0/IeHNE, TOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIIIBUKEHUE TMIIOTE3, SKCIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHHUE
HabmogaeMoro aByieHus. Onurcanue GU3NYECKUX sIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4deckue, TEIUIOBbIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBIICHMUS.

2. ®usnueckue npruOOPHI U MPOLEaYpa NPSAMBIX U3MEPEHHUIN aHAJIOTOBBIM U IU(POBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 1EHbI ASEHUS Kbl U3MEPUTEIBHOT0 Tpudopa.

N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3sMepoB MabIX TeIl.

W3mepenne temnepaTrypbl IpU MOMOIIH KUIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.
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IIpoBeneHue uccnenoBanus 10 MPOBEPKE TUIOTE3bI: JAJIbHOCTD ITOJIETA IIAPUKA, ITYIIEHHOIO TOPU30HTAIbHO, TEM
OoJbIIe, YeM OOJIbIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbL, X pa3Mepbl. ONBITHI, T0KA3bIBAIOIIME JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBrkeHue dvactull BemiecTBa. CBA3b CKOPOCTH JBMKEHHUS YACTHI C TeMIlepaTypoil. BpoyHOBCkoe IBHXEHHE,
muddy3us. BzanmonelicTBre 4acTUIl BEIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.



ArperatHble COCTOSIHMS BEILIECTBA: CTPOEHUE ra30B, KUJIKOCTEH M TBEPABIX (KPUCTAIMYECKUX) Tel. B3anmocBs3b

MCIKOY CBOMCTBaAMU BCUICCTB B PA3HBIX arpCraTHbIX COCTOAHUAX W MX aTOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobeHHocTH
arperaTHbIx COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO JABUKCHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue siBneHui, OOBACHAIOMMXCSA NPUTSKEHUEM WM OTTAIKMBAHUEM YaCTHUL BELECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OueHka AMaMeTpa aToMa METOJIOM PAJIOB (C UCTIONIb30BaHUEM GoTorpaduii).

2. OnpIThI 10 HAOJIIOJEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexanudeckoe aBwkeHUE. PaBHOMepHOe W HepaBHOMEpHOoe JBHKEHHE. CkopocTb. CpenHss CKOpPOCTb IpHU
HEPaBHOMEPHOM JBIKEHUHU. PacyéT myTH U BpEMEHU JBUKEHUS.

SIBnenne nHepuuu. 3akOH UHEPLIMU. B3anmonencTBre TeNl Kak NpUYMHA U3MEHEHNs CKOPOCTH JABHMKEHHS Tel. Macca
KaKk Mepa uHepTHOCTH Tena. IlnoTHocTh BemiecTBa. CBsi3b MJIOTHOCTA € KOJMYECTBOM MOJIEKYJ B €QuHUIE 00BEMa
BEILIECTBA.

Cuna xak xapakrepucTuka B3auMozeicTBus Tei. Cuina ynpyroctu M 3akoH I'yka. M3mepeHue CHIlbl ¢ ITOMOIIBIO
JUHAMoOMeTpa. fIBleHHe TATOTEHHS W cuia TspkecTH. Cuila TsDKeCTHM Ha JIpyrux IutaHerax. Bec tema. HeBecomocTs.
CroxxeHune CHJI, HallpaBJICHHBIX 10 OAHOW npsiMoil. PaBHoenicTByromas cui. Cuia TpeHus. TpeHne CKONbKEHUS U TPEHHE
nokosi. TpeHue B npupojie U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHue MexaHU4eCKOro JBUKECHHUS Tea.

2. N3mepenue CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.

3. HaGmronenue sBieHUs HHEPLIUH.

4. HaOmroneHue n3MeHeHUs! CKOPOCTH MTPHU B3aUMOJEHCTBUM TETI.

5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.



6. Cll0)EeHue CUJI, HAallPaBJIEHHBIX IO OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHUS (IIAPUKA B )KMJIKOCTH, MOJEIH 3JIEKTPUUYECKOIO aBTOMOOMIIS U
TaK jJayee).

OmnpenenexHue cpeiHei CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa M0 HaKJIOHHOM MIIOCKOCTH.

OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHHS (eopMaIiui) mpy>KHHBI OT MPUII0KCHHON CHUITHI.
OnpITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT Beca Tella M Xapakrepa
COIIPUKACAIOIIUXCS ITIOBEPXHOCTEMN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnennie. CriocoObl YMEHBIIIECHUS W YBEJIMYCHUS aaBicHUsA. JlaBieHue ra3a. 3aBUCHMOCTh JABJICHHMS ra3a OT
o0béMa, Temnepartypsl. [lepegada naBneHus TBEPAbIMH TE€IAMU, )KUAKOCTAMU U razamu. 3akoH [lackans. [TneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS >KUJIKOCTH OT TIIyOWHBL. ['mapocratmyeckuii mapamokc. CooOiaromuecss COCYIbI.
I'mppaBinueckre MEXaHU3MBI.

Atmocdepa 3emun u arMmochepHoe nasiieHue. [IpuumHBI CylecTBOBaHUS BO3AYIIHOM 000104k 3emind. OmbIT
Toppuuennu. U3mepenne atMocpepHOro AaBieHHs. 3aBUCHUMOCTb aTMOC(EpPHOTO NaBiIEHHsS OT BBICOTHI HAJ YPOBHEM
Mops. [Tpubops! a1t uaMepenus: aTMOC(hEepHOTo JIaBJICHHUS.

JlelicTBUE KUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Tesio. BriTankuBaromas (apxuMenoBa) cuiia. 3aKoH Apxumena.
IImaBanue Ten. Bo3ayxoruiaBaHue.

Hemoncmpauuu.
3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coolmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIbI OT 00BbEMA NOTPYKEHHON YaCTH TeJa U MIIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.
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8. YcioBue€ IUIaBaHUs TeN: IJIaBaHUC WU MOTPYKCHUC TCJII B 3aBUCHUMOCTH OT COOTHOLICHMA IUIOTHOCTEH TeJla U

KUIKOCTHU.

Jlabopamopuvie pabomul u onvimol.

1.
2
3.
4

5.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMaA MOrpyKEHHOM B JKUIKOCTh YaCTH TeJa.

OnpeneneHne BBITAIKUBAIOIIEH CHIIBL, JEHCTBYIOLIEH Ha TEJIO, OTPYKEHHOE B )KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, IEHCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT MACCHI TENA.

OnepITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIbI, ACHCTBYIOIIEH HA TEIO B KUIAKOCTH, OT
00BbEMa MOTrpyKEHHOM B )KUAKOCTh YACTH TEJA U OT IJIOTHOCTHU KUJIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKHU U OIIPENEIICHUE €€ TPY30I0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.
Mexanudeckast pabota. MOUTHOCTb.

[IpocThie MEXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TJIOCKOCTh. [IpaBuiio paBHOBecus peidara. [IpuMeHenue mnpaBuia

PaBHOBCCHS pbliara K 6J'IOKy. «3010TOC IIpaBHJIO» MCXAaHHUKHU. KHﬂ IIPOCTBIX MCXAaHU3MOB. HpOCTBIe MCXaHM3MBI B 6I>ITy u
TCXHHUKC.

Mexanuueckaa sHeprus. KuHetnueckass M moTeHUHMalbHas 3Heprus. lIpeBpaiieHre OgHOro BUIAa MEXAHUYECKOU
DHEPI'UM B APYrol. 3aKOH COXPAHEHMS DHEPTUM B MEXAHUKE.
Hemoncmpauuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1.

2
3.
4

OmnpeneneHue padOThI CUITBI TPEHUS TTPU PABHOMEPHOM JABMXKEHUH TEJIa 10 TOPU30HTATBHON MOBEPXHOCTH.
HccnenoBanue ycioBUid paBHOBECHS phlyara.

N3mepenne KIII HakIOHHOM TIOCKOCTH.

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPIHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA



W3yyenne ¢Gu3WKM HAa YpPOBHE OCHOBHOTO O0OIIEro 0Opa30oBaHUS HANPABICHO HA JOCTHIKEHUE JIMYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbrare w3ydeHus (U3MKA HA YPOBHE OCHOBHOTO 00Imiero oOpaszoBanus y oOydaromierocs OyayT

C(bOpMI/IpOBaHI)I CICAYOIHC JIJUIHOCTHBIC PC3YJIbTATHI B HdCTH!

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSABIICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKON (hM3MUECKON HAYKH;

- IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYX/JIE€HHUU OOIIECTBEHHO 3HAUYMMBIX M 3THYECKHX MPOOJIEM, CBA3AHHBIX C
NPAaKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAHUE BAJXHOCTH MOPAJIbHO-ITUYECKHUX ITPUHILIUIIOB B AEATEIBHOCTA YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSTHE 3CTETUYECKHX KauecTB (DU3MUECKOM HayKH: €€ TapMOHUYHOTO IOCTPOEHHS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAaHHME IIEHHOCTU (PU3NYECKOM HAayKH KakK MOIIHOIO HHCTPYMEHTAa MO3HAaHUS MHpPA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUH, BAJKHEUIIIEN COCTABISAIOIIEN KYJIbTYpPHI;

- pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON eI TEIbHOCTH;

5) popMupoBaHus KyJIbTYPBHI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONIOTYYHS S

- OCO3HaHWE LIEHHOCTH Oe3omacHOro oOpa3a XKU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXKHOCTU MPABUI
0e30macHOro MOBEJAEHUSI Ha TPAHCHOPTE, HA JI0pPOrax, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B JAOMAIIHUX
YCIIOBHUSX;

- c¢(OpMHUPOBAHHOCTh HAaBbIKA peQIIeKCHM, NMPU3HAHME CBOEro MpaBa Ha OMMOKY M TaKOro K€ MpaBa y JPYyroro
YEJI0BEKA,

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE y4YacTHE B PEUICHUHU NPAKTUYECKUX 3a/]a4 (B paMKax ceMbH, 00pa30BaTEIbHON OpraHu3aluu, ropoja, Kpas)
TEXHOJIOTMYECKOHN U COI[MAJIbHOM HAIPaBICHHOCTH, TPEOYIOMIMX B TOM YHUCIIE U (PU3UUYECKUX 3HAHUI;



- IHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TPO(ECCHid, CBSI3aHHBIX ¢ (PH3UKOM;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpHUEHTalMsg Ha TpUMEHEeHHWE (PU3NYECKUX 3HAHWUW I pEIIeHHWS 3aaad B O0OJIAaCTH OKpYXKAroIIeH cpempl,
MJIAHUPOBAHUS MOCTYITKOB U OIIEHKH MX BO3MOYKHBIX TMOCIICICTBUH JJISI OKPYIKAIOIIEH CPE/Ibl;

- OCO3HaHUE TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MTPOOJIeM U IMyTel UX PEeIICHUs;

8) ajanTanuu K U3MEHAIOIIUMCH YCJIOBUAM COIUAJIbHON U MPUPOIHOM CPeAbI:

- MOTPEOHOCTh BO B3aMMOJICHCTBHM TMPW BHITIOJIHCHUH HWCCIEAOBAHUN M MPOEKTOB (PU3MUECKOW HAIPaBICHHOCTH,
OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

- OBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIESITEIbHOCTD;

- moTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCIe (OPMYJIUPOBATH HJEH, IOHATHS, THIIOTE3bI O
bu3uYECKNX 00BEKTAX U SIBICHUSAX;

- 0co3HaHue Ae(UIMTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKY;

- INTAHUPOBAHHUE CBOETO PAa3BUTHSI B IPHUOOPETCHUHN HOBBIX (PM3MUESCKUX 3HAHUM;

- CTpeMJICHHE aHAJU3UPOBATh U BBISABIATH B3aMMOCBS3U MPUPOMABI, OOIIECTBA W IKOHOMHUKH, B TOM 4YHCIE C
HCTIOJb30BaHUEM (PU3UYECKUX 3HAHUM;

- OLICHKA CBOUX JEHUCTBUI C YUETOM BIIUSIHUSL Ha OKPY>KAIOIIYIO CPEly, BOZMOXKHBIX TJI00QBHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ysnbTaTe ocBOEHUS MpOrpaMMBbl o (PU3MKE Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus y o0ydaroierocst OyayT

chOpMHpPOBaHbI MeTAMNpPeIMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YYeOHbBIC NEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHbIC YUeOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:

e BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUN);



YCTaHABIIMBATh CYNICCTBEHHBIN MPHU3HAK KIaCCH(PUKAIIUN, OCHOBAHHS ISl 00OOOIICHUS U CPAaBHCHUS,

BBISBJISTH 3aKOHOMEPHOCTH M IPOTHBOPEYUS B paccMaTpUBaeMbIX (aKkTax, JaHHBIX U HAOIIOJACHHSX,
OTHOCSIINXCS K (PU3HICCKUM SIBJICHHSIM;

BBISIBJIATh MPUYUHHO-CIICJICTBCHHBIC CBA3U NPU M3YyYCHUH (QU3NYCCKHX SIBJICHUH U TPOIECCOB, JCJIaTh BBIBOJIBI C
UCITIOIb30BAHUEM JICAYKTUBHBIX M WHAYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBUTaTh THIIOTE3bI O B3aMMOCBSI3SX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMpaTh CIOCO0 perieHus yueOHOH (DU3MuecKkol 3aiadu (CpaBHEHUE HECKOJBKUX BapHaHTOB
penIeHus1, BEIOOp HanboJIee MOAXO0IAIIETO C YIETOM CaMOCTOSITEIIFHO BBIICIICHHBIX KPUTEPHUCR).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

HCITI0JIb30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT MMO3HAHUS;

MIPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIN (PU3HUECKHUI YKCIIEPUMEHT, HEOOIBIIIOE
uccle0oBaHue (PU3NIECKOro SBICHUS;

OIICHMBATh Ha MPUMEHUMOCTb W JOCTOBEPHOCTh HMH(OpPMAIMIO, TMOJYYECHHYI0 B XOJE HCCIEIOBAHUS WM
HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOIO HAOIIOJCHUS, OIbITA,
UCCIICJIOBAHMS,

MPOTHO3WPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UYCCKUX TMPOIECCOB, a TaKXKE BBIIBUTATH
MPEANOJI0KEHNS 00 UX Pa3BUTUU B HOBBIX YCJIIOBHSIX U KOHTEKCTAaX.

Pabora c nundopmanueii:

MPUMEHSATh PA3TMYHbIE METOJbI, HHCTPYMEHTHI M 3alpOChl TIPU MOUCKE W 0TOOpEe MH(POpMAIMK WM JaHHBIX C
y4ETOM MpeJIoKEHHON yueOHOM Puznueckoil 3a1auu;

aHAIM3UPOBaTh, CHCTEMATU3UPOBAaTh U UWHTEPHPETUPOBATH HWHOOPMAIUMIO pa3IMYHBIX BHIOB U (Qopm
MIPE/ICTABIICHNUS,;

CaMOCTOSATEIILHO BBHIOMPATh ONTUMAIBHYIO (pOopMy TpeAcTaBiIeHUS WHPOPMAIUA U WIUTIOCTPUPOBATH PElllaeMble
3aJ1a4u HECJIIOKHBIMHM CXEMaMH, TUarpaMMaMH, HHOW TpauKoi 1 NX KOMOWHAITUSMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



B XOJI€ OOCYKJIeHUsI y4eOHOTO MaTepuaa, pe3yiabTaToB JJA0OPAaTOPHBIX PadOT U MPOEKTOB 3aaBaTh BOIPOCHI 110
CYLIeCTBY OOCYy»XJaeMOW TeMbl U BBICKA3bIBaTh MWJIEH, HAIlCJICHHbIE Ha pEIICHHE 3aJaud M TOJJepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COIOCTABIISATh CBOU CYXACHUS C CYKIACHUSIMU JPYTUX YYACTHUKOB JIMAiora, 0OHApyXKUBATh Pa3inyle U CXOACTBO
MMO3UIIMH;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YyJIbTAThl BBHIMOIHEHHOTO (U3WYECKOTO OMbITa (IKCHEPUMEHTa, HCCIEI0BaHus,
MIPOEKTA);

NOHMMATh M UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHONW M MHAMBHUIYyaJbHON paOOTHl MPU pELICHUH KOHKPETHON
¢duznyeckoil npoOIeMsbl;

NPUHUMATh IEJIM COBMECTHOW JAESITEIbHOCTH, OPTaHM30BBIBATH JNEUCTBUSA MO €€ JOCTHIKCHHIO: PacIpeleisaTh
poiu, 00CyXAaTh IPOLIECCHI U PE3YJbTAaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;
BBITNOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa [0 CBOEMY HaNpaBJICHUIO U KOOPIUHUPYSI
CBOM JICHCTBUS C APYTMMH YWICHaMU KOMaH/bI;

OILICHWBATh KAaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHLHO CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMMOCHCTBHSL.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUIX, TPEOYIOMUX IS peleHus (pU3NUYeCcKUX 3HaHUM;
OpPUEHTHPOBATHCS B PA3NIMUYHBIX MMOAXO0AAX MPUHATHS pPelleHU (MHAUBUAYAIbHOE, IPUHIATHE PELIECHUs B IpyIIIe,
NPUHATUE PELICHUN TPyIIoi);

CaMOCTOSITENTFHO COCTaBIISATh QJITOPUTM pelIieHus (U3MUECKON 3aJauyd WU IUIaHa HCCICNOBAaHUS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jIaraéMble BAPUAHTHI PELICHHUI;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIEHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:



JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh 1jiaH €€ N3MEHEHHUS,

OOBSICHATH IPUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) Pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHUS (PU3MYECKOrO HCCIEAOBAHUSA WIIU
IIPOEKTa) HA OCHOBE HOBBIX OOCTOATEIBCTB, U3MEHUBIIUXCA CHUTyalUil, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILIUX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUThb c€0s1 HA MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WIM AUCKYCCHM Ha HAYYHYIO TEMY, IOHMMATh MOTHUBBI,
HaMEpEHUS U JIOTHKY JIpyroro;

pU3HaBaTh CBOE MPaBO Ha OMIMOKY NP PEIICHUH (PU3NYECKUX 3a]a4 WIM B YTBEP)KICHUSAX HA HAyYHbIE TEMBI U
TaKOo€ K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJ/IBTATDBI

K koHiy 00y4yeHust B 7 Kjiacce IpeIMETHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTh
y 00y4aromuxcs YMEHUM:

UCIIOJIb30BaTh MOHSATHSA: (PU3NYECKUE M XUMUYECKUE SIBJICHUs, HAOIIOJCHHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a,
eIUHUIBI (U3WYECKUX BEJIMYMH, aTOM, MOJIEKyJla, arperatHble COCTOSHHUSA BeliecTBa (TBEpAOE, KHUJIKOE,
razoo0pa3HoOe), MEXAaHMYECKOE [IBH)KEHHE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJMHEMHOE), TpaeKTOpus,
paBHOJIEHCTBYIOIIAs cuja, nedopMarius (yrnpyras, njaacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;
paznuuath sBiIeHUs (aud@ysus, TemiaoBoe JBMKEHME YacTHI[ BEIIECTBAa, pPABHOMEPHOE JBUKECHHE,
HEpPaBHOMEPHOE JBIKEHHUE, MHEPLUs, B3aUMOJCHCTBUE TEJ, PaBHOBECHUE TBEPABIX TeNl C 3aKPEIUIEHHON OCbHIO
BpallleHus1, Tepeaaya IaBiIeHUs] TBEPABIMU TeJaMH, KHIKOCTIMU M Ta3aMH, aTMoc(epHOe HaBiIeHUE, MIaBaHUE
TEJ, TPEBPAIICHUS] MEXaHWYECKOW DHEPrHH) MO OMHCAHUIO WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh NPOSIBICHUE M3YYEHHBIX (DU3MUYECKUX SBJICHUI B OKPYXKAlOIIEM MHUpPE, B TOM 4ucie (U3NYECKUE
SIBIICHUSI B MIPUPOJIC: MPUMEPHI ABMKCHUS C PA3TUYHBIMU CKOPOCTSIMH B KHBOW M HEKUBOU MPUPOJE, NEHCTBUE



CHJIBI TPEHHUS B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOrO JAaBJICHUSA Ha XUBOW OpraHU3M, IUIaBaHUE PbIO,
pbhlYard B TE€J€ YEIOBEKAa, MPU ITOM IMEPEBOAMTH MPAKTUYECKYIO 33/1adyy B y4E€OHYIO, BBIIEIATH CYIIECTBEHHBIE
CBOICTBA (MpU3HAKHU) (PU3UUECKUX SBICHUIA,

OIKCHIBaTh N3YUYECHHBIE CBOMCTBA TEI U (PU3UYECKUE SBJICHUS, UCIIONB3YS (PU3NUECKHE BEIUUMHBI (Macca, 00BEM,
IUIOTHOCTB BEILECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tella, CHJla
TpeHus, AaBieHUe (TBEPAOIO Tela, KUAKOCTH, I'a3a), BRITAIKUBAIOLIASA CHJIA, MEXaHUYECKas padoTa, MOLIHOCTD,
IUIEYO CHJIBI, MOMEHT CHJIBI, KOO(PPHUIIMEHT MOJE3HOTO JEUCTBUS MEXaHM3MOB, KHHETHYECKash U MOTEHIMATbHAS
HHEPrusl), IPU ONMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHUM CMBICI UCIOJIb3YEMBIX BEJIMUHMH, UX 0003HAUEHUS U
€IMHULBI (U3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJIUUUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS M IMPOLIECCHI, UCHOJb3Ys MpaBUia CIOKEHUS Cuil (BIOJIb
OJIHOM TIpsiMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHUsI phivara (0Ji0Ka), «3070TO€
IPABUJIO» MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPruH, MPU 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIIMCHIBATh €70 MATEMATUYECKOE BBIPAKECHHUE,

OOBACHATh (PU3UUECKUE SBJICHUS, MPOLECChl W CBOWCTBA TeJI, B TOM YHCIE€ M B KOHTEKCTE CUTyaluil
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1—2
JIOTUYECKUX IIIaroB C OMNOpod Ha 1—2 M3yYEeHHBIX CBOMCTBA (PU3MYECKHX SIBJICHUU, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemath pacu€THble 3agaud B 1—2 JeHCTBHS, HCIOJIB3YsS 3aKOHBI M (OPMYJIbl, CBA3BIBAIOIIKE (DHU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHaliM3a YCJOBHUS 3a/lauyd 3alHiChiBaThb KPAaTKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
BEJMYUHBI B (HOPMYJIBl U NPOBOJUTH PACUETHI, HAXOJUTh CIPABOYHBIE JTAHHBIE, HEOOXOAMMBIEC JUISI PELICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUNHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIUTh MNP TOMOIIM (PU3UUYECKHX METOJIOB, B OINHUCAHUU
VCCJIEIOBAHMS  BBIACIATH IPOBEPSIEMOE MPEANOIOKEHUE (TUIOTE3y), pas3inyaTh M HWHTEPHPETHUPOBATH
MOJIyYeHHBIA PE3YNIbTAT, HAXOIUTh OIIMOKHU B XOJI€ OIBITA, JIeJaTh BBIBOJBI IO €T0 pe3yibTaTaMm;



IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SIBICHUM WM (PU3NYECKHUX CBOWCTB Tel: (HOPMYIHPOBATH
IIPOBEPSEMbIE MPEIIOIOKEHUSA, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOT0 000pYI0BaHUs, 3aIIMChIBATh X0/ ONbITa
U GOpMYyITUPOBATH BHIBOJIBI;

BBIMOJHATh MpPSIMbIE W3MEPEHUSI PACCTOSHMS, BPEMEHH, MacChl Tena, 00bEMa, CHUJIIBI M TEMIEpPaTyphl C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBaTh MOKA3aHUS MPUOOPOB C YU4ETOM 3aJaHHOM
aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOJNUTH MCCIIEJIOBAHUE 3aBHUCHMOCTH OJHOHN (PU3MUECKON BEIMYUHBI OT APYTOM C MCIOJH30BAHUEM MPSIMbBIX
U3MEpPEHUI (3aBUCUMOCTH IYTH PAaBHOMEPHO ABMXKYIIETOCS Tela OT BPEMEHU JBH)KEHHUS Tella, CUJIbl TPEHUS
CKOJIb)KEHUS OT Beca Tena, KadyecTBa 00paObOTKH MOBEPXHOCTEHN TeI U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAH
COIPUKOCHOBEHHUSI TEJ, CUJIbl YNPYrocTH OT YJUIMHEHHUS NPYKHUHBI, BBITAIKUBAIOUIEH CHIBI OT 00bEMa
NOTPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH TeNa, OT IIIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TeNO, YCIOBHUM IJIaBaHUSI TeJ, YCIOBH paBHOBECHs pbluara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUU Yy4€OHOTO UCCIIEI0BaHuUs, COOUPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIELys NPEI0KEHHOMY
IUIaHy, (PUKCUPOBATh PE3yJbTAaThl IMOJYUYEHHOM 3aBHUCUMOCTH (DU3MUECKUX BEJIMYMH B BUAE MPEIJIOKEHHBIX
TaONHIl U TpaUKOB, AEJIaTh BHIBOJBI [0 PE3yJIbTaTaM UCCIEAOBAHMUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYMH (MJIOTHOCTh BEUIECTBA KUAKOCTH U TBEPAOTO Tela, CUjla
TPEHUS! CKOJBXKEHUS, JABJIECHUE BO3/lyXa, BBHITAJKHUBAIOUIAs CUia, JEUCTBYIOIIAs Ha MOTPY>KEHHOE B JKUIKOCTh
TENO, KOA(PUIMEHT IMOJIE3HOr0 NEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs MPEAJIOKEHHOW HMHCTPYKLUMH: TPU
BBINOJIHEHUH U3MEPEHUI cOOMpPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOMN BEJIUYUHBL;
coOJII01aTh MTPaBUiIa TEXHUKH 0€30MacCHOCTH IpH padboTe ¢ 1ab0paTopHbIM 000PYI0BAaHHUEM;

yKa3bIBaTh MPHUHIMIBI JCHCTBUS TPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETP, JAUHAMOMETP,
COOOIIAIOLINECS COCY/ b, OapOMETp, pbluar, MOABM>KHBIN 1 HEMOBUKHBIN OJIOK, HAKJIOHHAS MIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMUMBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMNOPOM Ha HX
onvcaHusi (B TOM 4YHCIE: NOAUIMITHUKH, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKHM TMpecc, MaHOMETD,
BBICOTOMEp, IMOPIIHEBOM HAcOC, AapeoMeTp), HCHOJb3Yys 3HAaHUS O CBOWCTBaX (PU3MYECKUX SBJICHUU U
HEe00XoauMbIe (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



MPUBOIUTH MPUMEPHI (HAXOAUTh UH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCTIONb30BaHUS (PU3NUECKUX 3HAHUIM
B TOBCETHEBHOW XM3HU JUIsi oOecredeHus Oe30MacHOCTH NpU OOpallleHUH ¢ MpuOOpamMu M TEXHUYECKUMHU
YCTPONCTBaAMM, COXPAaHEHHMS 3J0POBbsI U COOJIIOJIEHHSI HOPM 3KOJIOIMUYECKOT0 MOBEIEHHS B OKpY-Katollel cpere;
OCYILECTBIATh OTOOP MCTOYHHMKOB HH(popmauuu B HTepHETE B COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM
3a1pocoM, Ha OCHOBE UMEIOIUXCS 3HAHUH U MyTEM CPAaBHEHUS Pa3IMYHbIX UICTOYHUKOB BBIIEIATH HH(POPMALIUIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO JTUTEPATypy PU3NYECKOTO COJIEPIKaHus,
CIPAaBOYHBIE MaTepuaibl, pecypcsl ceTu VIHTepHeT, BiaxeTb NpUEMAMU KOHCIEKTHPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpPaTKUE MUCbMEHHbBIE U YCTHBIE COOOLIEHUS Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU
(U3UYECKOro COAEpKaHUs, B TOM YHUCIE IMyOJIMYHO JeNaTh KpaTKUE COOOLIEHHS O pe3yjbTaTax MPOEKTOB HIIU
y4eOHBIX MCCIEAOBAHMM, IPU 3TOM IPaMOTHO HMCHOJb30BaTh W3YYEHHBIN MOHATUWHBIN anmapar Kypca (hU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IPU BBIIIOJIHEHUU YUYEOHBIX NMPOEKTOB U MCCIEA0BAHUI PACIPENEATh 003aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/layaMU, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEWCTBHUM, aJ€KBAaTHO OLIECHHMBATh COOCTBEHHBIN
BKJIaJl B JEATEIbHOCTh TPYMIbl, BBICTPAaUBaTh KOMMYHHKATHUBHOE B3aUMOJCUCTBUE, YUYUTHIBasi MHEHUE
OKPYXKaIOIUX.
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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.eds00.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 Cuma. Bugst cut 14 2 https://m.edsoo.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
42 Jlapitetine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 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

IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

No KoauuecTBO 4yacoB 1 DJIeKTPOHHbIE
ara

KonrpoJuan IIpakTHue HHA(PPOBLBIE
Tema ypoka Bce P P usyue bp

n/ HBIE CKHe o0pa3oBaTe/ibHbI
ro HUA

n padoThbI padoTbI e pecypcbl

®duzuka —
Hayka o
MpUpoeE.
SIBnenus 1
MIPUPOJIBI.
dusznueckue
SIBJICHHUS

Mexanuueckue,
TEILJIOBEIC,
3JIEKTPUYECKHUE,
MAarHuTHEIE, 1
CBCTOBEIE,
3BYKOBBIE
SIBJICHUS

dusnueckue
BEJIMYUHBI U UX 1
U3MEpPEHHUE
Ypok-
HCCJIEI0BAHNE
"N3mepenue
TEeMIIepaTypbl
IIPU IOMOLTA 1 1
YKUJIKOCTHOTO
TEpPMOMETpA U
JTaTIuKa
TeMIEepaTyphl”

Kak ¢usuka n
Apyrue
€CTECTBEHHBIE
HayKHU U3y4aroT
IIPUPOLY. 1
EcrecrBeHHOHAY

but6mmorekxa [IOK
https://m.edsoo.ru/ff
09f72a

YHBIA METOJI
MMO3HAHUS.
Omnmcanue
bU3UIECKUX



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

SIBJIEHUU C
IIOMOILLIO
MoJieen

Ypok-
UCCJIeIOBAHNE
"ITpoBepka
TUIIOTE3bI:
JAbHOCTh
MOJIETA IIAPUKA,
MYILIEHHOTO
TOPU3OHTAIIBHO,
TeEM OOJIBIIIE,
yeM OoJIbIe
BBICOTA ITycKa"

Crpoenue
BEIIICCTBA.
OmbITHI,
JTIOKA3bIBAIOIIIHEC
JTUCKPETHOE
CTpOCHHE
BeIIleCTBa

bubnuoreka [{OK
https://m.edsoo.ru/ff
09feOa

JBr>xenue
YaCTHI]
BEILECTBA

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a013e

Ypok-
HCCIICIOBAaHUE
«OMnBITE IO
HaOJIFO JEHUTO
TEMJI0BOrO
pacIIMpeHust
ra3soB)

10

ArperatHble
COCTOSTHUS
BEIIIECTBA

11

Bzaumocss3s
MEXY
CBOMCTBaMH
BEIIECTB B
pa3HbIX
arperaTHbIx
COCTOSTHUSIX U UX
aTOMHOMOJIEKYJT
SIPHBIM

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

CTPOCHHEM.
OcobeHHOCTH
arperaTHbIxX
COCTOSTHHH BOJIBI

MexaHudeckoe
IBIOKEHUE. bu6nmoreka [IOK
12 PaBHOMEpHOE 1 https://m.edsoo.ru/ff
HEPaBHOMEPHOE 0a05¢c6
JIBHDKCHUE
CkopocTb. bubnuoreka [JOK
13 Enuauier https://m.edsoo.ru/ff
CKOPOCTH 0a079c
Pacuer nytu u bubnuoreka [IOK
14 BpEMEHU https://m.edsoo.ru/ff
JIBIDKECHUSA 0alae4
Nuepuus. 3akoH
WHEPIUH.
BzaumoneiictBue bu6nmorexa LIOK
15 TeJ KaK pUYrHa https://m.edsoo.ru/ff
U3MEHEHHUS 0a0c10
CKOPOCTH
JIBIDKCHHSI TEIT
IInoTHOCTH
BEIICCTBA. bu6nmorexa LIOK
16 Pacuer Macchl 1 https://m.edsoo.ru/ff
oObeMa Tesa mo OaOfee
€ro IJIOTHOCTH
JlaboparopHas
paborta
17 «Omnpenenenue
MJIOTHOCTH
TBEPAOTO TEJIA»
Pemenue 3agau
bubnunotexa LIOK
18 FO TEME https://m.edsoo.ru/ff
HHOTHOCHTL 0al23c
BEIIIECTBA e
Cuna xak
XapaKTEePUCTHKA
B3aUMOJICUCTBUA
19
ten. Cuna
YIIPYTOCTH.

3akoH ['yka



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

20

21

22

JlaGopatopHas
pabora
«3yuenne
3aBHCHUMOCTH
pacTsbKeHus
(medopmariunm)
PYKUHBI OT
MPUIIOKEHHON
CHUITBD»

SIBnenue
Tarorenus. Cuiia
TSKECTH

CBs13b MEXIY
CHJIOH TSKECTH U
Maccoi Tena.
Bec Tema.
Pemenne 3amau
o teme "Cuna
TsOKECTH"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0al778

23

Cuna TsbKecTH
Ha JAPYyTrux
IUIaHETaX.
duznueckue
XapaKTEePUCTUKU
IUIaHET

bubnmorexa LIOK
https://m.edsoo.ru/ff
0a1502

24

25

26

27

N3mepenue cui.
Junamomerp

Bec Tena.
HeBecomMmocTs

CrnoxeHnue 1Byx
cul,
HalpaBJIEHHBIX
10 OJTHOM
IPSIMOIA.
PaBHODElICTBYTIO
1ast CUj

Pemenue 3amau
10 TEME
"PaBHOIEHICTBYIO
mas cun'”

bubmmoteka IIOK
https://m.edsoo.ru/ff
0al8cc
bubnmnorexa LIOK
https://m.edsoo.ru/ff
0al1778

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0ala70

28

Tpenue

bubnunoteka LIOK



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

29

CKOJIB)KEHUS U
TPEHUE MOKOSI.
Tpenue B
PUPOJIC U
TEXHUKE
JlaGopatopHas
pabora
«3yuenne
3aBUCUMOCTH
CHUTBI TPECHUS
CKOJIBKEHUS OT
CHUTBI JIaBJICHHSI
U Xapakrepa
COITPHUKACAIOITIX
cst
MIOBEPXHOCTEI»

https://m.edsoo.ru/ff
0alb9c

bubnunoreka LIOK
https://m.edsoo.ru/ff
0alcc8

30

Pemenne 3amau
Ha OIpPEJIEIICHUE
PaBHOAEHCTBYIO
e CUIIBI

31

32

Pemenue 3agau
mo TemaM: «Bec
Tenay,
«I"paduueckoe
n300pakeHune
cuny», «CUIIbDy,
«PaBHOZENUCTBY
1oIast CUD»

KoHTtponbHas
pabota no
TeMam:
«MexaHnueckoe
JIBUKEHUE,
«Macca,
TJTIOTHOCTBY,
«Bec Tenay,
«I"paduueckoe
u300pakeHune
crny, «Cuiann»

bubnunorexa LIOK
https://m.edsoo.ru/ff
0alde0

33

JlaBneHwue.
CnocoObl
YMEHBIICHUS U
YBCIIUUCHUA

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6

JaBJICHUA

JlaBaeHwue rasa.

3aBHUCUMOCTh bubmoreka [IOK
34 JIaBJICHUS rasa https://m.edsoo.ru/ff
oT 00BEMa, 0a2376
TEeMIIepaTyphl
Ilepenaua
JIaBJICHUS
TBEPABIMU bu6nmoreka [IOK
35 TeJIaMHu, https://m.edsoo.ru/ff
JKUAKOCTSAMH U 0a25b0
razamu. 3aKOoH
ITackans
JlaBieHnue B
SKUIKOCTH U bu6nmorexa LIOK
36 rase, BBI3BaHHOE https://m.edsoo.ru/ff
NEUCTBUEM CHIIBI 0a2718
TSKECTH
Pemienue 3anau
10 TeMe
Jlapene B bubnuoreka [{OK
37 KITKOCTH 1 https://m.edsoo.ru/ff
0a2826
rase. 3akoH
ITackamsay»
bubmmoteka IIOK
38 S:c(;zlzafomnecx https://m.edsoo.ru/ff
0a2970
I'mppaBanyeckuit bubnmorexa IOK
39 npece https://m.edsoo.ru/ff
0a3136
ManomeTpsl.
40 HopmHeBoﬁv
JKUIKOCTHBIH
Hacoc
ATtmochepa
3emin.
[TpruunnbI
CyIIIECTBOBAHUS bubnmoreka [JOK
41 BO3TYIITHOM https://m.edsoo.ru/ff
000JI0UKH 0a2b5a
3emin.
3aBUCUMOCTh

atMochepHOro



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

JABJICHUS OT
BBICOTHI HaJ|
YPOBHEM MOPS

Bec Bo3nyxa. bubmoreka [IOK
42 ATtMocdepHoe https://m.edsoo.ru/ff

JIaBJICHHE 0aZb5a

N3mepenne

ATMOC(EPHOTO bu6nmoreka [IOK
43 https://m.edsoo.ru/ff

nasyeHus. OeIT 0a2da8

Toppuuennu

3aBHCHMOCTD

aTMochepHOro bubmmoreka [JOK
44 JIaBJICHUS OT https://m.edsoo.ru/ff

BBICOTBI HaJ Oa2fc4

YPOBHEM MOPS

bapomerp-

AHEPOMI.

ArmochepHoe bubanorexa [JOK
45 https://m.edsoo.ru/ff

JIaBJICHHE Ha 0azfca

Pa3TUIHBIX

BBICOTaX

Pemenue 3agau
46 0 TEME

"AtMochepHoe

nasieHue"

JenicTtBue

JKUJIKOCTH U Ta3a

Ha TOrpYKeHHOE bubmuoteka [IOK
47 B HIX ToTTO. https://m.edsoo.ru/ff

0a3276

ApxumenoBa

cuia

JlaboparopHnas

pabota

«Omnpenenenue

BBITAJIKMBAIOIIEH bubnunorexa LIOK
48 CHIBI, https://m.edsoo.ru/ff

JefcTByONIEH Oa33fc

Ha TeJo,

MOTPYKEHHOE B

JKUJIKOCTB)

JlaGopatopHas bubnuorexa [IOK
49 paborta mo Teme https://m.edsoo.ru/ff

«HcciaenoBanue

0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

50

3aBUCUMOCTHU
Beca TeJa B BOJIE
oT 00BEMa
MOTPY>KEHHOU B
KUJKOCTb YaCTH
TeIa»

IInaBanue Ten

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a3a96

51

JlaGopatopHas
paborta
"KoHcTpynpoBan
ue apeomerpa
WIH
KOHCTPYHPOBaHU
€ JIOJIKU U
OIIpenIeNIeHuE €€
TPy30MOABEMHOC

TI/I"

52

Pemenue 3amau
10 TEMaM:
«IlnaBanne
CY/OB.
Bo3znyxormiaBan
ue», «JlaBneHue
TBEPJBIX TE,
JKUAKOCTEH U
ra3oB»

bubnmorexa LIOK
https://m.edsoo.ru/ff
0a3654

53

Mexanuueckasa
pabota

bubmmoreka IIOK
https://m.edsoo.ru/ff
0a3f82

54

MomHocTs.
| 2910702050003
MOIIHOCTH

bubnunotexa LIOK
https://m.edsoo.ru/ff
0a3f82

55

Ypok-
UCCIIeJOBaHHE
"Pacuér
MOIITHOCTH,
pa3BHBaEMOM
IIPHU MOBEME 110
necruuiie"

56

IIpocTeie
MEXaHHU3MBI.



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

Pruar.
PaBHoBecue cui
Ha pblyare

57

58

Konrtponbnas
pabora o Teme
«/laBnenue
TBEPABIX Te,
JKUIKOCTEN U
razoBy /
Bcepoccuiickas
MIpOBEpOYHAs
paborta

PezepBHbIit
ypok. Pabora ¢
TEKCTaMu 110
teme «/laBnenue
TBEPIBIX TEIL,
JKUAKOCTEN U
ra3oB» /
Bceepocculickas
MIpOBEpOYHAas
pabota

bubnuoreka [{OK
https://m.edsoo.ru/ff
Oa4ffe

59

60

61

Ppruaru B
TEXHHKE, OBITY U
IIPUPOJIE.
JlaGopatopHas
pabota
«HccnenoBanne
YCIOBUU
paBHOBECHS
ppIuara»

Pemenue 3amau
10 TEME
«YcnoBus
paBHOBeECHS
pbIaara

Koapdpuunent
MI0JIE3HOTO
NEUCTBUA
MeXaHHU3Ma.
JlaGopaTopHas
pabota
«3mepenue

0.5

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a478e

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0a48a6



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

KII/] nHakinoHHOM
TIJIOCKOCTH

62

Pemenne 3amau
110 TeME
"Pabora,
MOIIHOCTb,
KITJ1"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff
0a4c48

63

Mexanudaeckas
SHEPrusl.
Kunernueckas u
MMOTCHITHATBHAS
SHEprus

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a4252

64

3aKkoH
COXpaHEHUs
MEXaHUYCCKOU
SHEPTUu

bubnuoreka [IOK
https://m.edsoo.ru/ff
0a4360

65

Ypok-
AKCIIEPUMEHT MO
TEeME
"JKcnepuMeHTal
BHOE
omnpeacIeHue
W3MEHEHUS
KUHETUYECKON 1
MOTCHIMATLHON
SHEPTUH NPHU
CKaThIBAaHUH
Tea Mo
HaKJIOHHOM
IUIOCKOCTH"

66

KoHTtponbHas
pabora 1o Teme
«Pabota n
MOIIIHOCTb.
OHeprus»

67

Pe3epBHbIit
ypok. Pabora c
TEKCTaMH TI0
Teme
"MexaHuueckoe
nBHKeHne"

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oadeeb

68

Pe3epBHblii
ypok. Pabora ¢



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

TCKCTaMU I10

teme "Pabora.

MOIIHOCTb.
Oneprus"

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

68 4 12

IMPOBEPSIEMBIE IPEJJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHMUA
7 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJabTara
11 UCIOJIb30BaTh U3y4YEHHbIE TOHATHUS
19 pasnuyarh SBJICHUS 1O ONHMCAHUIO MX XapaKTEpPHbIX CBOWCTB M Ha
' OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIIHNX JaHHOE (PU3UIECKOE SIBICHHUE
pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
13 OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKue SBJICHHUS B MPHUPOJIE,
' IIPYA 5TOM TIEPEBOAMTH MPAKTHUECKYIO 33734y B y4eOHYIO, BBIICIATH
CyIIeCTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUIN
ONKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (DU3HUYECKHUE SIBICHUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIHYUH, WX
14 0003HaueHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTEH
(UBUYECKUX BEITUYUH
XapaKTepHu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHHUS W HPOLECCHI,
1.5 UCTIONB3Yysl M3y4YCHHbIE 3aKOHBI, INPH OSTOM JIaBaTh CJIOBECHYIO

GbOopMyNUpPOBKY 3aKOHa W  3alUChIBaTh €ro  MaTeMaTH4ecKoe




BBIpaXXCHHE

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA TEll, B TOM
qyucjie€ W B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh IPUYMHHO-CIECICTBCHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYecKHX ImaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemiath pacyéTHbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONb3Ysl 3aKOHBI U
dbopMybl, cBs3bIBaIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIOBHUS 3aJladyd  3alliChbIBaTh KPATKOE YCIOBHUE, IOACTABIISATh
buznyeckue BeNUYMHBI B POPMYJIIBI M IPOBOJUTH PAcU&Thl, HAXOAUTH
CIIpaBOYHbBIC JaHHBIC, HEOOXOAUMBIE JJISI PEUICHUs 3aja4, OIEHUBATh

PCaIUCTUIHOCTD HOHy‘ICHHOﬁ (I)I/ISI/IIIGCKOI;'I BCIINYHMHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIA
(¢u3NYECKUX METOAOB, B OINMCAHUU HCCIIECJOBAHUS  BBIICIATH
mpoBepsieMoe  MpEANoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI 11O €T0 PE3YyJIbTaTaM

1.9

IPOBOAMTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3myeckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
NPENIIOJIOKEHNs, coOUpaThb  YCTAHOBKY M3  IPENJIOKEHHOTO

060pyI[OBaHI/I}I, 3alluCbIBATh X0 OIIbITa U Q)OpMYHI/IpOBaTB BBIBObI

1.10

BBITNIOJHATh NPSAMBIE U3MEPEHHs C HCIIOJIIB30BAHMEM aHAJOIOBBIX H
u(poBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBl OT JIPYrOM C HCIOJb30BAaHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YEOHOTO MCCIIEIOBAaHUS, COOMpPATH
YCTaHOBKY M BBINOJIHATh U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILJIaHY,
(buKCUpOBaTh PpPe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE€ MPEAJIOKEHHBIX Ta0IUIl U TPapUKOB, A€JIaTh BHIBOIBI

o pe3yjibTaTaM HUCCICIOBaAHUA

1.12

MPOBOANTHh KOCBEHHBIC H3MEpEHUs (PU3MYECKHX BEIUYHH, CIEHYs
MPeJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh

SKCIICPUMCHTAJIbHYI0O YCTAHOBKY W BBIYUCIATH 3HAYCHUC HCKOMOM




BCJIIMYHHBI

1.13

1.14

1.15

1.16

CO6J'IIOI[aTB ImpaBujia TEXHUKH 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBaHUEM

yKa3plBaTh NPUHIUNBI  JCHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLMIBI JECUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHMX YCTPOMCTB C IOMOLIBIO HX ONHUCAHMUS,
UCIONIB3YSl 3HAHUSL O CBOMCTBAX (PUBWYECKUX  SBICHUN U

H€06XOI[I/IMBI€ (bI/ISI/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTHU

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHEBHOM
KU3HM i obOecriedeHusl 0€30macHOCTH Tpu  oOpamieHud ¢
npuOOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKpPYKaIoILEel cpene

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(l)OpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBCTCTBUHU C 3aaHHBIM IIOMCKOBBIM 3aIllpoCOM, Ha OCHOBC
HUMCIOIIIUXCA 3HaHUK | HYTeM CpaBHCHUA pPa3/IMYHbIX HMCTOYHHUKOB
BBIJCTIATDH I/IH(i)OpMaHI/IIO, KOTOpas SABJISACTCA HpOTHBOpG‘-IHBOﬁ U

MOXET OBITh HCHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAayYHONIONYJSIPHYIO  JIUTEpaTypy  (QU3WYECKOro  COAEpIkKaHMS,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIAAeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeodpazoBaHusl HHPOpMaLuu

13 OIHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.18

1.19

CO3/aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIIE MyOJUYHO JIeJaTh KpaTKUEe COOOIICHHS O
pe3ynbpTaTax TMPOEKTOB WM YYEOHBIX WCCIECIOBAHUM, TPHU OTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyUYEHHBIM MOHATUHUHBIN amnmapaTr Kypca

(buU3HKH, CONPOBOKIATH BHICTYIIJIEHUE MPe3eHTauel

MIPU BBIMIOJTHEHUN YYEOHBIX TTPOCKTOB U UCCIIEIOBAHHUIN pacIpeessiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH,
CIIEAWTH 3a BBINOJHEHHWEM IIJIaHa JEHCTBUM, aJcKBAaTHO OIICHWBAThH
COOCTBEHHBI BKIAJ B JCITENBLHOCTh TPYIMIbBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJICHCTBHE, YUUTHIBAs MHEHHUE

OKPY>KaOIINX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

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

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
1.1 duznyeckue  ABJIICHHSA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucTemMa eIMHUIL

ECTGCTBCHHOHay‘IHHﬁ MCTOJ IIO3HAHMA: Ha6J'IIOI[CHI/IC,
13 IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THUIIOTEC3,
1 9KCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.

#He#Par###13mepenne 00bEMa KHUIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX TeEIl.

#H##Par###I3mepenue  TemmepaTypbl NpPU  TIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

H#HH#Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, HX
2.1 pasMepbl.  OnbIThI,  JIOKa3blBalOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2 #HHPar### ] Byokene  yacTul,  BemiectBa.  CBA3b
2.2 CKOPOCTH  JBWDKEHHS  YacTHI[ C  TEMIIEpaTypowu.

BbpoyHoBckoe nBmxenue, auddysus

23 B3anmoneicTBre 4acTUI] BELECTBA: IIPUTSHKEHUE U
OTTAJIKUBaHUE




###Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTHdeckre padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
HCIonb30BaHueM (pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOMIONEHUIO  TEIJIOBOIO

pacuIMpeHusi ra3oB.
#HHHPar###ONBITEL 10 OOHAPYXEHUIO JCHCTBUS CHIT

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JIBUKECHHE
H#H#HPar###CropocTs. Cpennsis CKOpOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu M BpeMeHu
JBUKCHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincteue
3.3 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
34 ###Par###1InotHocTe BemiecTBa. CBsA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBHUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOUIBIO AUHAMOMETPA
37 ###Par#H#IBnenne TaroreHus u cwia Tsokectu. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
35 Cuna tpenus. TpeHUe CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
39 #HH##Par###Cnoxenne CuJl, HaMpaBJICHHBIX 110 OJHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUICCKOTO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT Beca Tena U

XapakTepa COPUKACAIOIIMXCS TOBEPXHOCTEH

®u3ndeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

1 YBEIMYCHUS JTaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JJaBJIEHUS ra3a oT o0béMa,
' TeMIIepaTyphbl
43 [Tepenaua naBiaeHus TBEPABIMU TEJNAMH, >KUIKOCTAMHU U
' razamu. 3akoH [lackamns. [THeBMaTndyeckne MammHbI
3aBUCUMOCTh  JIaBJICHHUS KHJIKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTudeckuii napagokc. CooOmIaromuecs coCy/Ibl.
['mapaBiamyecKkie MeXaHu3MBbI
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A5 CYIIECTBOBaHMs BO3AYHIIHOMH 000j04ku 3emiu. OnbIT
' Toppuuennu. 3aBUCHMOCTh aTMOCGHEPHOTO JaBJIECHUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 W3mepenne armocdepHoro naasneHus. llpuGopwl s
' U3MepeHus: aTMOC(epHOro J1aBiIeHUs
JleficTBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BeiTamkuBaromas (apXxumenoBa) cuila. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTrueckue pabOTHI:

Uccnenopanue 3aBUCUMOCTM Beca Telna B BOJE OT
o0béMa mMOTrpYy:KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0, NOrpyxéHHoe B  kuukoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TeJIO0 B JKUJIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHb  BBITAJIKUBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TENIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHUE  JIOJAKA W ONpEHeNIeHHEe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBICHUS HA )KUBOM OpPraHU3M, TUTABAHHE

pBIO

411

TexHUYECKHE YCTPONCTBA: COOOIIAIOUINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAcoOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanudeckas MOITHOCTb
53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' 10ckocTh. [IpaBusio paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJIOKYy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JEeNCTBUS MEXAHU3MOB. ITpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
o.7 Kunernueckas sHeprus
58 [TonHass mexaHudeckas SHEprusl. 3aKOH W3MEHEHUs U
' COXPAHEHHUsI MEXaHUYECKOW SHEPTUH
5.9 [TpakTrueckue pabOTHI:




###Par###Onpeneneae pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEpPHOM JBM)KEHHUU Tejla 110 TOPU30HTAIBHOU
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

5.10

5.11

®du3nyeckue SABJICHUS B npupoac: pblHaru B TEIC

4eJI0BeKa
TexHuuecKkne YCTPOMCTBA: pblUar, TMOJABUXHBIA U
HEMOJIBWKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTb 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTHHE MHUpA, O BKJAJAEC POCCHUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapata ¥ CHMBOJHYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bianenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
coOJIOIeHHsT MPaBMII 0€301aCHOTO TpyZa: HaOMoAcHUE (PU3HUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUI (PU3NYECKUX BEIUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh JKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUH,  MPEICTABIATH
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATh MTOTPEITHOCTH, JACTaTh BEIBOBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHSITb UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YYEHHbIE CBOWCTBA (U3HUYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3aadyH,
BBISBIISATh HEJOCTAIOIIUE JIaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ Ipu pCHICHUUA 3a]a4r

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH  TNPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M NPEICTABICHHUS HHPOPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIIIOJTHEHUM Y4YEOHBIX 3aJaHUl HayYHO-NOMYJISIPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BnaaeHue 0a30BBIMH  HaBBIKAMU  [IPEOOpPa3OBaHUS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHUWYECKMUME ABJIEHUA
11 Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTECILHOCTD JBUKCHUS
PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. CpenHsisi ckopocTh. Dopmyna AJis
1.2 BBIYHCIICHHS CPEIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE JIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 (1) =x,+vt
I'padyiku 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUHU CKOPOCTH, TMPOCKIIHH
MEPEMEILCHUSA, IyTH, KOOPAWUHATHI MPH PABHOMEPHOM MPSAMOIMHEUHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
5
S =vg # i+ ay = ;
2
@opmyInibl 111 TPOCKUHUHM TEPEMEIICHUs, MPOCKIHUH CKOPOCTH M MPOCKIHHU
YCKOPEHHMS IIPU PAaBHOYCKOPEHHOM IPSMOJINHEWHOM JIBUKEHUM:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padukm 3aBUCHMOCTH OT BpEeMEHH i NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TPOEKIIMU MEPEMENIEHUS, KOOPJIWHATHI TPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBobomnoe manenune. DopMysIbl, OMUCHIBAIONINE CBOOOJHOE IMaJCHUE Teja 10
15 BEepPTHKAIH (JBI)KEHUE TeJda BHHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

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

oOpareHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHbHOC YCKOpPECHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIILHOI'O

16 yckopeHus. @opMyiia Uil BBIYMCICHHs] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia Il BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne naepuuu. Ilepssiii 3akoH HeroTOHA
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHune 1nokos U TpeHue ckoabxeHus. opmyna 17 BBIYUCICHUS MOJYJISL CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKasi BeIMUHHa.
p=mb

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 N
3aKOH COXpaHEHUsl MexaHn4ecKoil sHepruu. @opmyia Uit 3aKOHa COXPaHEHUs
MEXaHUYECKOH dHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHHUKHU.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENIA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
_F
Pe3
191 JlaBnenue raza. ATMOcepHOe TaBICHHE.
['uapocTaTdeckoe 1aBieHUe BHYTPH KHIKOCTH.
®opmyrna 1751 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=Pgh+Dp,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYIO0B U BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] 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 PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUsS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
YCKOpEeHHs] Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
KOJIeOaHUI TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOTHI CHUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

WccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIIBI OT 00BEMa MOTPYKEHHOU
YacTH Tella U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIBLHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TPYKHHBL,
HCCIICTOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOAaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOW U HEKUBOU NMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,




PEaKTUBHOE IBHKEHUE JKUBBIX OPraHU3MOB, PbIUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

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 cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU S
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, KUAKOTO M T'a3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JBwxkenue uvactur BemecTBa. CBs3b CKOPOCTHM JIBUKCHHUS YACTHI[ C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TernnoBoe pacupeHne u CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPCHHEH SHEPTUU

2.7 Bupl Terionepeaayn: TeIIONPOBOTHOCTh, KOHBEKITHS, U3TyYCHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccaXx. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 UCTapeHuss W KOHJACHcaluu. KureHue IKHIKOCTH. YJelbHas TeIuioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YHGJIBHaSI TCIJIOTA I1JIaBJICHUA:

,_0

m

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

q=Q/m

[Mpunnmns! padoTs! TeroBbix asuratencii. KI1/1 reruioBoro apurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
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
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBUSAX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

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

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /Ba BUIa 31eKTpUUYECKUX 3apsa0B
B3aunmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nekTpudeckux 3apsiaoB. JleWCTBHE BIEKTPUYECKOrO TMOJs Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= I° Rt
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOW MHIYKIIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TIPOBOJHHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOI0 CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTraHU3MOB, MAaTHUTHOE T0JIe 3eMJITH, Jpeiid MOo0CoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOPUOOPHI (mpumepsr), AJICKTPUICCKHE
PEIOXPAHUTEIN, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE 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 JMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue mprudopbl
Ilpakmuueckue pabomol
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMIIEHUS CTEKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paXKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomield JHMH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TMPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenusi 6 npupode. 3armenuss ComHma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lnanerapuas Moaennb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

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

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIMBHIYaJIbHBIN JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHCPICTHUKA



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



