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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl, MPEIACTaBICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeit mporpaMMbl BOCTIUTAHUS U
Konnenuuu npenogaBanus yueOHoro npeamera «Ousuka.

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKCHHM M TpeOOBaHUI K pe3yslbTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrPaMMBI, TPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (enepaibHON paboyeit porpaMMbl BOCIIUTAHUS U
KOHIENIIMHU MPenojaBanus yueoHoro npeamera «Dusuka.

Copnepxanue mporpaMmbl 1Mo (u3MKe HampaBieHO Ha (HopMupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMI0 H3YUYCHHS
bu3MKU Ha JIEATEILHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpeamera B peanusanuu Tpedoanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJabTaTaM O0yUeHHUs, a TaKKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHus.

[Iporpamma no usuke ycTaHaBIMBAET paclpeeneHrne yueOHOro Marepuyania
1o rogaM oOydeHus (1o Kjaccam), MpeajiaraeT MPUMEPHYIO MOCIEN0BATEIbHOCTh
U3Y4YEHUsI T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOrO COAEpKaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCA.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOJUYECKOMN
TIOMOIITY YYUTETIO B CO3JJaHUU Pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY.

®dusnka SBISAETCS CUCTEMOOOPA3YIONIUM JIJI1 €CTECTBEHHOHAYUHBIX YUEOHBIX
PEeIMETOB, TOCKOJbKY (HU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBIICHUW, W3y4YaeMbIX XUMHUEH, OHOJIOTHEH, acTpOHOMUEW U (PU3UYECKOU
reorpadueii, BHOCUT BKJaJ B E€CTECTBEHHOHAy4YHYH0 KapTHUHY MHpa,
NpeaocTaBiIsieT HauOoyiee SICHbIe O0Opa3lbl NPUMEHEHHS HAay4HOTO MeEToja
MO3HAHUS, TO €CTh CI1Oc00a MOyYeHHs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
UHTEpeca K HayKe y 00yJarouuxcs.

N3yyenne Qusukum Ha 0a30BOM ypOBHE TMpeEAIoiiaracT OBJIAJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATDH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCJIEIOBAHNUS;



HHTCPHPECTUPOBATH JAaHHBIC M HCIIOJIb30BaThb HAYYHBIC 10Ka3aTCIIbLCTBA
AJI1 TIOJTYYCHUA BBIBOJOBY.

Henn wusyueHus ¢GU3MKKM Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
ompesieNieHbl B KOHIEMIMU TpenojaBaHus y4deOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzainusx Poccuiickoit ®@eaepaiuu, peanu3yrolnx
OCHOBHBIE 0011100pa30BaTEIbHBIC MPOTPAMMEBI.

Henu nzydenust pu3uku:

NpHOOpETeHHEe HHTEpeca U CTPEeMJICHUS OOYyYaromuxcsi K HayqIHOMY
U3YUCHHUIO TPHUPOABI, Pa3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEIICTABICHUA O HAYYHOM METOJIC MIO3HAHUS B ()OPMUPOBAHUE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;
¢opMupoBaHNEe HAYYHOTO MHPOBO33PEHHUSA KaK pe3yJabTaTa H3y4CHHS
OCHOB CTPOCHHsI MaTepuH U (HyHIaMEHTaIbHBIX 3aKOHOB (PU3HKHU;
dopMupoBaHUE MPEACTABICHUN O poid (U3HKH ISl Pa3BHTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUil;

pa3BUTHE  TMPEACTABIEHUM O  BO3MOXHBIX  cdepax  Oyaymiei
npo¢eCCUOHATBHON ACSITENFHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JaJbHENIIeMy O0yU€HHUIO B ’TOM HalpaBJICHUU.

JlocTikeHne STUX Ieled mporpamMMmbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o01ero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuOOpeTeHre 3HAHUW O JUCKPETHOM CTPOEHUM  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBJICHUSIX

npuoOpeTeHre YMEHUM OMUCHIBATh U OOBSCHATH (DU3UUYECKUE SBJICHUS C
UCIIOJIb30BaHUEM TIOJYYEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pEIIEHUS MPOCTEHINMX pacyeTHBIX 3ajJady ¢
UCIIOJIb30BaHUEM buznyecKux MOJIETIEN, TBOPYECKHUX u
NPaKTHKOOPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOII0IaTh TPUPOIHBIE SIBJICHUS U BBITOIHATH OIbITHI,
nabopaTtopHble  pabOTBl M  SKCIEPUMEHTAJBHBIE HCCIECJOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPOpManuend (GU3MUECKOr0 COAEpKaAHUS,
BKJItOUYasi MH(OpPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (PU3UKU, aHATIU3 U
KPUTHUYECKOE OLIECHUBAaHUE UHPOPMAIIHH;

3HAKOMCTBO €O chepamu MpodheCCUOHAIBHON JAESTEIbHOCTH, CBI3aHHBIMU
C (Qu3MKOH, MU COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (PU3UYECKON HAYKH.



OO6muiee yncao 4acoB, PEKOMEHAOBAHHBIX ISl U3yYeHUsl (PU3HKU Ha 0A30BOM
ypoBHE B 7 KJlacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JadopaTOpHBIX padoT U
OTBITOB SIBJISIETCSI PEKOMEHIATEIIbHBIM, YUUTENb JeNaeT BHIOOP MpH MPOBEIACHUH
7a00paTOpHBIX PabOT W OIBITOB C YYE€TOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
o0yJarouuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHUi, MpeajaraéMbiX B paMKax
OCHOBHOTO TOCYIapCTBEHHOT0 SK3aMeHa 1Mo (pU3UKE.



COILEPKAHUE OBYUEHUA

7 KIIACC
Du3uKa 1 €€ poJib B MO3HAHMM OKPYKAKOLIEro MUpa.

®usuka — Hayka o npupoze. ABneHust npupoabl. OU3NUECKUE SIBICHUS: MEXaHUYECKHE, TEIUIOBBIE, JIEKTPUUECKHE,
MarHUuTHBIE, CBETOBbIE, 3BYKOBBIE.

®uznyeckre BenuuuHbL. M3Mepenue ¢usznueckux BenuyuH. Dusmyeckue mnpubdbopsl. [lorpemHocts nu3MepeHui
MexayHapo/iHasi CUCTEMA €IUHHII.

Kak ¢usnka u Jpyrue ecTeCTBEHHbIE HAayKH U3Y4aloT NOpUPOAYy. ECTEeCTBEHHOHay4yHBI METOJA TMO3HAHMS:
HaAO0JII0/IeHHEe, TTOCTAHOBKA HAYYHOI'0 BOIPOCA, BBIABMIKEHHE TUIOTE3, DKCIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HabOmonaeMoro apienus. Onucanue GU3NUeCKUX SIBICHUI C TOMOIIBIO MoJIeei

Jemoncmpayuu.

1. MexaHnuecKue, TETJIOBbIE, JIEKTPUUYECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®duznueckue NpuOOPHI U TPoIIeaYypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IIUGPOBLIM TPUOOPOM.

Jlabopamopnwie padbomosl u onvimot.

OmnpeneneHure MEHbI ISICHUS TIKaJIbl U3MEPUTETHLHOTO IPUOOpa.
N3mepenue pacCTOsTHUMN.
N3mepenue 00bEMa KUIKOCTU U TBEPAOTO TEIA.
Ornpenenenue pa3MepoB MabIX TEN.
N3Mepenue TemMnepaTypsl Ipy MOMOIIHU KUJIKOCTHOTO TEPMOMETPA U AaTUHKA TEMIIEPATYPHI.
[IpoBeneHne uccaea0BaHus MO NPOBEPKE TUIIOTE3bI: JATbHOCTh MOJIETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
Oonblie, YeM OOJIbIIIe BRICOTA ITyCKA.
IlepBoHaYabLHBIE CBEICHUS O CTPOCHUH BeleCTBA.

CtpoeHue BemecTa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAKOIIME TUCKPETHOE CTPOCHUE BEIIECTBRA.

JIBmkeHue dactull BeniectBa. CBs3b CKOPOCTH JIBMXKEHHMSI YacTHUI[ C TeMIeparypod. BpoyHOBCkoe IBUKEHME,
muddy3us. BzaumoeicTBre YacTUI] BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHHE.
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AFpGFaTHble COCTOAHUKA BCHICCTBA: CTPOCHUC I'a30B, }KI/I,Z[KOCTeﬁ U TBCPABIX (KpI/ICTaJIJ'II/I‘-IGCKI/IX) Tea. B3auMocBs3b

MCIKOY CBOMCTBaMU BCHICCTB B PA3HBIX aIrpCTraTHBIX COCTOAHHUAX M UX daTOMHOMOJICKYJIIPHBIM CTPOCHHCM. Ocobennoctu
AI'pCraTHBIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBHKCHHUS.

2. HaGmonenue nuddysun.

3. HaGmonenue siBneHul, OOBSICHSIOMMUXCS MPUTHKECHUEM WIIH OTTATKWBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomosl u onvimol.

1. OreHka 1uaMeTpa aToMa METOJIOM PsJIOB (C HUCIIOIb30BaHUEeM (oTorpaduii).

2. OmnpITHI 1O HAOIIOACHUIO TEIVIOBOTO PACIIMPEHHUS Ia30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUSI CUJI MOJICKYJIIPHOT'O MPUTSIKEHUS.

JIBH:xeHMe M B3aMMOAeiiCTBHE TeJl.

Mexanuueckoe nBUKeHHE. PaBHOMepHOe M HepaBHOMepHoe nBWXKeHHE. CkopocTh. CpeaHsas CKOPOCTb IIpHU
HEPaBHOMEPHOM JIBMKEHUU. PacyeT myTtr U BpeMEHU JBHKEHUS.

SIBrnenue nHepuMU. 3aKOH HHEpUUK. B3anmoaeincTBue Tell Kak MpU4YruHa U3MEHEHHSI CKOPOCTH JBUXKEHHUS Tell. Macca
KaKk Mepa HHepTHocTH Tena. IlmorHocTh BemiecTBa. CBS3h IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AWMHUIIE OOBeMa
BEIIIECTBA.

Cuia kak XapakTepHCTUKa B3aumojaercTBus Tei. Cuia ynpyrocTd M 3akoH ['yka. M3mepenue cuibl ¢ MOMOIIBIO
IMHAMoOMeTpa. SIBieHue TAroTeHus U cwia Tsokectd. Cuila TsShKeCTHM Ha Apyrux IviaHerax. Bec Ttenma. HeBecoMocTb.

CrnoxxeHue cujl, HalIpaBJICHHBIX 110 OAHOM npsiMoi. PaBHozeicTByomas cui. Cuna TpeHusi. TpeHre CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B MpUpoie U TEXHUKE.

Hemoncmpauuu.

1. HaOmroneHne MexaHMUECKOT O ABMKEHUS Tela.

2. M3mepeHne cKOpOCTH NPSIMOIUHENHOT O ABUKECHUS.

3. HaGumronenue siBlneHUs HHEPLUH.

4. HaOmroneHve n3aMeHeHus! CKOPOCTHU MPU B3AUMOJEHCTBUU TEN.
5. CpaBHeHHE Macc M0 B3aUMOJECHCTBUIO TEIL.



6.

Crnoxenue CUJ1, HAITPaBJICHHBIX I10 OI[HOﬁ HpHMOfI.

Jlabopamopnwie padbomosl u onvimot.

1.

vk W

OrnpeneneHue CKOPOCTH paBHOMEPHOTO JIBIKCHUS (ITapuKa B KHUJIKOCTH, MOJICIH JICKTPUICCKOI'0 aBTOMOOMIIS U
TaK jajuee).

Omnpenenenye cpeTHe CKOPOCTH CKOJIbKEHHUS OpycKa WM IIapHKa 110 HAKJIOHHOM TIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPAOTO TEIa.

OMBITHL, AEMOHCTPUPYIONIHNE 3aBUCUMOCTh PACTsDKCHUS (e opMaIiii) MPY>KUHBI OT MPUIT0KESHHON CHITHIL.
OmBITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJNBKCHHMST OT Beca Tela U Xapakrepa
COMPHUKACAIOITUXCS TOBEPXHOCTECH.

JlaBjieHne TBEPABIX TeJl, *KUIKOCTEH U ra3oB.

JaBnenue. CriocoObl YMEHBIIICHUSI W YBEJIWUYCHMs JaBiieHUs. JlaBieHue raza. 3aBUCUMOCThH JaBJIEHUS raza OT
o0bema, TemnepaTypsl. [lepenaya naBiaeHus TBEPABIMU TEJIaMU, )XHIKOCTIMH U TazaMu. 3akoH [lackains. [THeBMaTudeckue
MaITiHbI. 3aBUCUMOCTb JABJICHUS >KUJIKOCTH OT TIyowHbl. ['mapocrarmueckuii mapagokc. CooOImaroniaecss COCyIbl.
I'mapaBnuyeckre MEXaHU3MBbI.

Atmocdepa 3emnu u atMochepHoe napieHue. [IpuunHbBI CyliecTBOBaHMS BO3AYIIHONM 000104kd 3emin. OmbIT
Toppuuemnu. U3mepenne atMochepHOro aaBiieHUs. 3aBUCUMOCTh aTMOC(EpPHOrO JaBJCHHUS OT BBICOTHI HaJl YPOBHEM
mops. [Ipubops! 17151 u3MepeHus aTMoc(hepHOTro TaBJICHHUS.

JleficTBHE KMIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJsio. BeITankuBaroias (apXuMeoBa) cujia. 3aKOH ApxuMena.
[InaBanue Ten. Bo3myxoruiaBanue.

Jlemoncmpayuu.

N vk~ wN e

3aBUCHUMOCTb JABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs )KUIKOCTBIO M Ta30M.

CooOmaroruecs cocy/ibl.

['mopaBnuueckuit mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT 00bEMA MOTPYKEHHOM YaCcTH TeJla U MIIOTHOCTHU KUAKOCTH.
PaBeHCTBO BBHITAIKUBAIONIEH CUIIBI BECY BEITCCHEHHOM YKUIKOCTH.



8. YcCioBHE€ IJIaBaHUS TeIl: ILUIaBaHUE WU IMOTPYKCHUC TCJI B 3aBUCHUMOCTH OT COOTHOIICHUSA IUIOTHOCTEW Tella U

KHUIKOCTH.

Jlabopamopnwie padbomosl u onvimel.

1.
2
3.
4

5.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPyKEHHON B KUJIKOCTh YaCTH TeJa.

OmnpeneneHue BoITATKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH HA TEJIO, MOIPYKEHHOE B )KUAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIbI, ICHCTBYIOIIECH HA TEJIO B )KUIAKOCTH, OT MacChl TeJa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH BBITAIKMBAIOUIEH CHIIbI, JIEUCTBYIOUIEW HA TEIO B KUIAKOCTH, OT
00bEMa MOrpyKEHHOM B KUIKOCTh YACTH TeJla U OT TUIOTHOCTH >KUJIKOCTH.

KoncrpyupoBanue apeoMerpa Wil KOHCTPYUPOBAHUE JIOAKHU U ONPEEICHUE €€ TPY30II0bEMHOCTH.

PaGoTra u MOIIIHOCTH. JHEPIrUsl.
Mexanunueckast padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: phluar, OJ0K, HAKJIOHHas MIOCKOCTh. [IpaBuiio paBHOBecus phiuara. [IpumMenenue npasuiia
paBHOBecHsl pbldyara K OJIOKy. «3osoToe mpaBwio» MmexaHuku. Kosdduiument nonesnoro aeiictBust (mamee — KILJI)
POCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckasa sHeprus. KuHeTtnueckas W MOTEHUHAIbHAs SHeprus. IIpeBpaliieHue OgHOro BUJAa MEXAHUYECKOU
SHEPryU B APYror. 3aKOH COXPAHEHHMS SHEPTUU B MEXaHUKE.
Jemoncmpayuu.

1.

[IprMepb! IPOCTBIX MEXAaHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1.
2.
3.

4.

Omnpenenenre pabOThI CUIIbI TPEHUSI IPU PAaBHOMEPHOM JIBH)KEHUU TeJla 110 TOPU30HTAIBbHOM TOBEPXHOCTH.
HccenenoBanne ycioBruil paBHOBECHS pblyara.

N3mepenne KII/[ HakIOHHOM IIIOCKOCTH.

N3y4yenue 3aK0Ha COXPAHEHUsI MEXaHUYECKON SJHEPIUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA



H3y‘I€HI/Ie (1)H31/IKI/I Ha YPOBHC OCHOBHOI'O 06IHGFO O6paSOBaHI/I5[ HaIIpaBJICHO Ha JOCTHKCHHC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaT€JII)HI>IX PE3YIILTATOB.

B pesynbrare usydeHuss (U3MKM Ha YpPOBHE OCHOBHOrO o00ImIero oOpa3oBaHus Yy oOydaromerocss OyayT

c(hopMUPOBaHBI CIEAYIOININE TUYHOCTHBIC PE3YyIbTAThl B UaCTH:

1) maTPUOTHYECKOI0 BOCIIUTAHMSA :

- POSIBJICHUE MHTEPECa K HICTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (PM3NUECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKECHUSM POCCHMCKUX YIEHBIX-(DU3UKOB;

2) rpamIaHCKOro M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYXKIEHUHU OOIIECTBEHHO 3HAYMMBIX M ITHYECKUX MPOOJIEM, CBS3AHHBIX C
MPAKTUIECKUM MMPUMEHEHUEM JOCTIKEHUN (DU3UKH;

- OCO3HAHUE BAXKHOCTU MOPAIbHO-3TUYECKUX TPUHILIUIIOB B AEATEIBHOCTH YUEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

- BOCTIPUATHE JCTETUYECKHX KA4YECTB (PU3NYECKON HAyKd: €€ TapMOHUYHOIO TOCTPOCHHS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHUE IIEHHOCTH (PU3MYECKOW HAayKH KaK MOIIHOTO HMHCTPYMEHTa IIO3HAHUSI MHpPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTUH, BAXKHEUILIEN COCTABIISIIOLIEN KYIbTYPHI;

- pa3BUTHE HAYYHOU JTF0O003HATETLHOCTH, HHTEPECa K UCCIEA0BATEILCKON NeATeIbHOCTH,

5) dopMupoBaHus KYJIbTYPHI 310POBbS H IMOIUOHAIBLHOI0 0JIATOMOJIYYHSL:

- OCO3HAHHE IEHHOCTH Oe30macHOro oOpasza KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BAaXKHOCTH IPABUI
0€30MacHOro0 MOBEACHUS HAa TPAHCIIOPTE, HA JIOPOrax, C AIEKTPUUECKUM U TEIUIOBBIM OOOPYIOBAHMEM B JOMAITHUX
YCIOBHSIX;

- c(hopMuUpOBaHHOCTh HaBbIKAa pedeKCHM, MPU3HAHKWE CBOErO IMpaBa Ha OIIMOKY M TAKOro K€ IpaBa y JPyroro
YEJI0BEKA;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKaxX ceMbH, 00pa3oBaTEIbHON OpraHu3aluu, ropoja, Kpas)
TEXHOJIOTHYECKOU U COLMAJIbHOW HAMPABIECHHOCTH, TPEOYIOIINX B TOM YKCII€ U (PU3NUECKUX 3HAHUM;



- MHTEPEC K MPAKTUIECKOMY U3YUEHHUI0 Ipodeccuid, CBSI3aHHBIX ¢ (DU3UKOMT;

7) 3KOJIOrH4eCKOr0 BOCITUTAHMSI:

- OpHEHTalMsg Ha TpUMEHEHWE (U3WYECKUX 3HAHWUW [JIS pEmIeHUs 3aJad B O00JIACTH OKPYXKAIOMIEH Cpejpl,
TJIAHUPOBAHUSI TIOCTYIIKOB U OI[EHKH MX BO3MOXKHBIX MOCIEICTBUI JJIsI OKPYKAIOIIEH CPeIbl;

- OCO3HaHUE TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX TPOOJIeM U MyTel UX PEIICHUs;

8) anranTanum K N3MEHSIIOUIUMCS YCJIOBUSAM COIHAIBLHOW M MPUPOIHOI Cpeabl:

- MOTPEOHOCTh BO B3aWMOJICUCTBUH TMPW BBITIOJHCHUHM HCCICAOBAHUN M TPOEKTOB (DU3WYECKOW HAINPaBICHHOCTH,
OTKPBITOCTb OIBITY ¥ 3HAHUSIM JPYTHUX;

- TIOBBILIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeITeIbHOCTD;

- mOoTpeOHOCT, B (OPMHUPOBAHWM HOBBIX 3HAHWUW, B TOM 4YHCiIEe (OPMYIHPOBATH HJEH, IMOHSATHS, THIOTE3Bl O
bu3nYecCKNX 00bEKTAX U SABJICHUSX;

- 0co3HaHue Ae(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

- INIAHUPOBAHHUE CBOET'O PAa3BUTHSI B IPHOOPETCHUH HOBBIX (PU3MUECKUX 3HAHHM;

- CTpeMJICHHE AaHAJIM3MPOBATh W BBISABIIATH B3aMMOCBSI3M IPHUPOJABI, OOIMIECTBA W IKOHOMHKH, B TOM YHCIIC C
UCII0JIb30BaHuEM (PU3UUECKUX 3HAHUM;

- OLICHKA CBOUX JICHCTBUM C yU4E€TOM BIIMSIHUSI HA OKPYKAIOIIYIO CPElY, BOBMOXKHBIX TJI00ATBHBIX IMOCIEICTBHIM.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pe3ynbTaTe ocBO€HUS MpOrpaMMBbl 1O (pU3MKe Ha YpOBHE OCHOBHOIO 00111er0 00pa3oBaHus y oOyyaroierocst OyayT

chopMHpPOBaHbI MeTAaNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIE YHUBEPCAIbHbIC YYeOHBIC JIEHCTBUS,
KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YU€OHBIEC ICUCTBYSI, PEryIsITUBHBIC YHUBEPCAIbHBIC YU€OHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe el CTBUSA

Ba3oBble JjoruuecKkue JelcTBUA:

e BBIBIIATH U XapaKTEPU30BaTh CYILIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBJICHUN);



yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCH(PHUKAIIK, OCHOBAHUS i1 0000IIEHUS U CPAaBHEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH U TIPOTUBOpEUHUS B paccMaTpuBaeMbix (pakTaX, JaHHBIX W HAOJIOJCHUSIX,
OTHOCSIITUXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIISATH NTPUYMHHO-CJICACTBCHHBIC CBSI3W MPH M3YYCHUH (DU3WYECKUX SBJICHUH W MPOIIECCOB, JEJaTh BBIBOIBI C
UCTIOJIb30BAaHUEM JICAYKTUBHBIX W WHAYKTUBHBIX YMO3aKJIIOYCHHH, BBIIBUTATh THIOTE3bl O B3aUMOCBS3X
(U3UYCCKHUX BEIIMYHH,

CaMOCTOSITEIILHO BBIOMPATh CIOCOO pemieHus yueOHOW (hU3MYEeCcKOi 3amaun (CpaBHEHHE HECKOJIbKUX BapHUaHTOB
pernieHus, BEIOOp HanOoJIee MOAXOAAIICTO C YIETOM CaMOCTOSTENBHO BBIJICIICHHBIX KPUTEPHCR).

Ba3oBble ucciiegoBarejbcKe 1eMCTBUSA:

HCIIOJIB30BaTh BOTIPOCKHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHNS,

TIPOBOJIUTH IO CAMOCTOSITEIFHO COCTABIICHHOMY TUIAHY OTIBIT, HECIIOXKHBIN (PU3NUECKUA SKCTIEPUMEHT, HEOOIIBIIIOE
UCcClie/IoBaHNEe (DU3MUECKOTO SIBJIICHHS,

OLICHUBATh Ha NPUMEHUMOCTh W JOCTOBEPHOCTh HH(POPMAIIMIO, TONYYEHHYIO B XOJI€ HCCIEIOBAHUSA WU
IKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATh OOOOIIEHUS U BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOI0 HAOJIOICHUS, OMbITA,
UCCIICJIOBAHHS;

MPOrHO3UPOBATh BO3MOXKHOE JlajbHEHIIee pa3BUTHE (DU3UYECKUX TIPOIECCOB, a TakXKe BBIJIBUTaTh
MIPEATMOIOKEHUS 00 MX PA3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ nngopmanueii:

MPUMEHSATH Pa3IMYHbIE METObI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U OTOOpEe MH(POpPMAIMK WIM JAaHHBIX C
y4IETOM MPEIOKEHHON yueOHOH (DU3NIeCKOM 3a1auu;

aHAIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPNPETUPOBATH WHGOPMAIMIO pa3IWYHBIX BHIOB U  (Qopm
IIPE/ICTABIICHUS;

CaMOCTOSITEIILHO BBIOMPATh ONTHUMAIbHYIO (DOpMY TpeicTaBiIeHHs MHPOPMAIUA M WUTFOCTPHPOBATH peIllacMbIe
3a/1a9M HECIIOKHBIMU CXEMaMH, IHarpaMMaMu, HHOHN TpauKoi 1 UX KOMOMHAIIUSIMHU.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeCTBHSA:



B XOJIe 00CY>KJIeHHUs1 yueOHOro MaTepuana, pe3yiabTaToB Ja0opaTOPHBIX pabOT M MPOEKTOB 3a7aBaTh BOMPOCHI MO
CYIIECTBY OOCY>KJTaeMOl TeMbl U BBICKAa3bIBaTh WJIEH, HAIICJICHHBIE Ha peIICHUE 3aJaud U TOJAJIepKaHHE
OyarokenaTeIbHOCTH OOIIECHUS;

COTIOCTABJISITh CBOM CYKJACHUS C CYXKJICHUSIMU IPYTUX YYACTHUKOB JIHAJIora, 0OHAPYKUBATh PA3INUME U CXOJICTBO
MO3UIINH;

BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MICHhbMEHHBIX TEKCTAX;

nyOJIMYHO TMPEACTABIATh PE3YJIbTAThl BBIIIOJIHEHHOTO (DU3UUYECKOro OmnbiTa (IKCHEPUMEHTA, HCCIIETOBaHMUS,
MIPOEKTA);

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIWBHUIYaJIbHOU paOOThl NP PEIICHUH KOHKPETHOMN
busnueckoi mpoOIeMBbI;

MPUHUMATH 1€ COBMECTHOM NESTEIbHOCTH, OPraHU30BbIBATH JCUCTBUSI MO €€ NOCTIKEHHUIO: PaCTpeeNsiTh
poJin, 00CYX1aTh MPOIECCH U PE3YIILTATHI COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JTIOJIEH;
BBITIOJIHATH CBOIO YacTh pabOTHI, TOCTUTAs] KAYECTBEHHOI'O PE3yNbTaTa 10 CBOEMY HAIPAaBICHUIO U KOOPJAUHHUPYS
CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAH]IbI;

OLICHMBATh KA4ye€CTBO CBOEro BKJIaJla B OOIIUN MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIbHO CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIMSIX, TPEOYIOMINX I pElIeHUs] PU3NUECKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3IMUHBIX MOJAXO0JaX MPUHATHSA PEIICHUN (MHAUBUIAYAJIbHOE, IPUHATHE PEIIEHUs B TPYIIIE,
NPUHATUE PELIEHUHN TPYHIION);

CaMOCTOSITEJIbHO COCTAaBJISATh AITOPUTM perieHus (U3HUEeCKOM 3aJaud WIM IJJaHA MCCIEOBaHUA C Y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH IpejijlaraéMble BApUaHThI PELICHU;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpOJ'lL, 3MOIII’IOH3JILHBII7[ HHTC/IJICKT:



JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYaIluu U Mpejjiarath 1miaH e€ N3MEeHEHNUS,

OOBSICHATH MPUYUHBI JOCTUKEHUS (HEJOCTUXKEHUS) PE3YIbTAaTOB JIEATEILHOCTH, 1aBaTh OIICHKY IPHUOOPETEHHOMY
OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCIE€ B XOJ BBIMOJHEHUS (U3UYECKOTO HCCICIOBAHUS WU
MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIHX
TPYAHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh CeOS1 HA MECTO APYroro 4eJiOBeKa B XOJ€ CIOpa WX JUCKYCCUU Ha HAYYHYIO TEMY, TOHUMAaTh MOTHUBBHI,
HaMEPEHUS U JIOTUKY JIPYroro;

MPU3HABATH CBOE MPABO Ha OMIMOKY MPHU perieHruH (PU3NYECKUX 3a7a4 WIN B YTBEPKICHUSIX HA HAYIHBIC TEMBI U
TaKoe€ e MPaBo APYroro.

HPEAMETHBIE PE3YJIBTATBI

K konIty o0y4enust B 7 Kjacce mpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JTOIKHBI OTPaXaTh CHOPMHUPOBAHHOCTH
y 00y4aroluxcsi yMEHH:

UCIIOJIb30BaTh MOHATHS: (U3NYECKHE M XUMHUYECKHE SIBJICHHSA, HAOIIOAEHHEe, KCIEPUMEHT, MOJENb, TUIOTEe3a,
eNUHUIBI (U3NYECKUX BEIMYMH, aTOM, MOJEKyJia, arperatHble COCTOSHHUS BeulecTBa (TBEPIOE, JKUIKOE,
razoo0pa3Hoe), MEXaHWYECKOe JBWKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAEKTOPHS,
paBHOZAEHCTBYIOMIAs cHia, neopmanus (ynpyras, rmiacTudeckas), HeBECOMOCTh, COOOIAIOIINECs COCY/IBL;
paznuuath sABieHUs (auddysus, TemIoBoe ABMXKEHHME YAaCTHIl BEIIECTBA, pPABHOMEPHOE JBUIKECHHUE,
HEpaBHOMEPHOE JBWKEHHE, MHEpLUsS, B3aUMOJCHCTBUE TeNl, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOM OChHIO
BpallleHus], Mepenaya JaBiIeHHs] TBEPABIMHU TEIaMH, KUIKOCTSIMHU U Ta3aMH, aTMoc(epHoe aaBlieHue, MIaBaHHUE
TEJl, TPEBpAIICHNUs MEXaHMYECKOM SHEepruu) Mo ONHCAHUIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DM3UUYECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4ucie (PU3NYECKUE
SIBJICHUS B TIPUPOJIC: MPUMEPHI ABMKCHUS C PA3TUYHBIMU CKOPOCTSIMH B KHBOW W HEXHUBOW MPHUPOIE, NECHCTBUE



CWIbl TPEHUs] B NPUPOJE U TEXHUKE, BIMSHUE aTMOCPEPHOIO JABJICHUS Ha >KMBOW OpraHH3M, IUIaBaHUE DPbIO,
pplUaru B TeJie YeJIOBEKa, IPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a/layy B Y4eOHYIO, BBIACNATH CYLICCTBEHHbIE
CBOICTBA (MpU3HAKU) (PU3HYECKUX SBICHHM;

OIKCHIBATh U3YUYEHHBIE CBOMCTBA TeJl U (PU3NYECKUE SIBJICHUS, UCTIONb3Ys (U3HMUECKUE BEIUYUHBI (Macca, 00bEM,
IUIOTHOCTB BEILIECTBA, BPEMsI, IIyTh, CKOPOCTh, CPEIHSAS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSYKECTH, BEC Tella, CUIIa
TpeHus, JaBjieHue (TBEPIOTO Tena, KUAKOCTH, ra3a), BHITAJIKUBAIOLIAs CUJIa, MEXaHUYecKas paboTa, MOILIHOCTH,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((HUIIMEHT MOIE3HOr0 JEUCTBUS MEXAaHM3MOB, KNHETHYECKAsl U MOTCHIIMAIbHAs
SHEPrus), NP ONMKUCAHUU NMPABUIILHO TPAKTOBATH (PU3MUECKUN CMBICI UCTIOIb3YEMBIX BEJIMYUH, UX O003HAUEHUS U
eMHULBl GU3NYECKUX BEIUYUH, HAXOAUTH (POPMYJIbI, CBSA3BIBAOLINE JAHHYIO (PU3NYECKYIO BEIUUUHY C JPYTUMHU
BEIMYMHAMU, CTPOUTD I'paUKH U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

XapaKTEepHU30BaTh CBOWMCTBA T, (PU3NUYECKUE SBJICHUS M MPOLIECCHI, UCIONb3Ysl MpPaBUIIa CIOXKEHUS CHI (BAOJIb
OJIHOM TpsAMOH), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumerna, MpaBUiIo paBHOBecUs ppluara (00Ka), «3010T0€e
IPaBUJI0» MEXAHMKH, 3aKOH COXPAHEHHS MEXaHUYECKOW SHEPruM, MpU 3TOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATHh (PU3HUECKHE SIBJICHUSA, NPOLECChl M CBOMCTBA TeJl, B TOM YHCI€ M B KOHTEKCTE CHUTYyaluil
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBISATH MPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 12
JOTMYECKHUX ILAroB ¢ OMOpoi Ha 1-2 H3yyeHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (PU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacyéTHble 3aaud B 1—2 AeMCTBUS, UCHONB3YSd 3aKOHbI U (OPMYIbl, CBS3bIBAOIINE (PU3NUYECKHE
BEIIMUMHBI: Ha OCHOBE aHaju3a YCJIOBUS 3aJauyd 3alMChIBaTh KPAaTKOE YCIOBUE, MNOJCTAaBIATh (PU3NUYECKHE
BEIMYUHBI B (DOPMYJIBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOUYHBIE IaHHbIE, HEOOXOAUMBIEC IJI PELICHUS
3aJ1a4, OLEHUBATh PEATUCTUYHOCTD MOJIYYE€HHOU (PU3NYECKON BETUUYHMHBL;

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PpEUIUTh MpPU INOMOIIM (PU3UYECKHX METOJ0B, B OINHUCAHUU
UCCIIEJIOBAHNS BBIACIATh IPOBEPSIEMOE TMPEANOIOKEHHE (TUIOTe3y), pas3indaTb U UHTEPIPETHPOBATDH
NOJyYEHHBIN pe3yabTaT, HAXOJUTh OMIMOKH B XOJI€ OIBITA, JIEJIaTh BBIBOJBI [10 €0 PE3yJIbTaTaM;



MPOBOJUTEH OMNBITHl MO HAOTIONEHUIO (DU3MYECKUX SIBICHUUA WM (U3MYECKUX CBOWCTB Tel: (hopmynupoBaTh
MIPOBEPSAEMbIC MPEINONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000PYA0BaHUs, 3aITUCHIBATh XOJI OIbITA
1 (GOPMYITHPOBATH BHIBOIBL;

BBITIOJIHATh TIPSIMbIE W3MEPEHUS PACCTOSIHUS, BPEMEHH, Macchl Teja, 00bEéMa, CHJIbI M TEMIEpaTyphl C
MCIOJIb30BAaHUEM aHAJIOrOBBIX W HHU(POBBIX NMPUOOPOB, 3aMHUCHIBATH MOKAa3aHUSA MPUOOPOB C YUYETOM 3aJaHHOM
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCJICIOBAHUE 3aBUCUMOCTU OAHOW (PU3MUECKON BEIUYUHBI OT JAPYroil ¢ UCMOIb30BAHUEM MPSIMBIX
U3MEpEHUN (3aBUCUMOCTH YT PAaBHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHU JBIDKCHHS Tella, CUJIbI TPEHUS
CKOJIBKEHHSI OT Beca Tella, KayecTBa 00paOOTKH MOBEPXHOCTEN TEl U HE3aBUCUMOCTH CHJIbI TPEHHUS OT ILJIOIIAU
CONPUKOCHOBEHHMSI TEJ, CHIbl YINPYroCTH OT YJIMHEHUS MPYXKUHBI, BBITAJKUBAIOIIEH CHWIBI OT O0OBEMA
MOTPYKEHHON YacTH TeJa M OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Telia, OT TIyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TeNO, YCIOBHWH IJIaBaHUs TeJN, YCJIOBUH paBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B
TUTAHUPOBAHUU YYEOHOTO HCCIIeIOBAHUS, COOUPATh YCTAHOBKY M BBITIOJNHATD U3MEPEHHUS, CIEYS TIPEIT0KEHHOMY
ia"y, (UKCHPOBATh PE3YJbTAThl MOIYYEHHON 3aBUCUMOCTH (U3MUECKUX BEIUYMH B BHUJC MPEIIOKCHHBIX
Ta0auIl U TpaduKoB, JIeJaTh BBIBOJIBI 10 Pe3yJIbTaTaM HUCCIICIOBAHMUS;

MIPOBOJINTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEIUYMH (TJIOTHOCTH BEIIECTBA KUJIKOCTH U TBEPJOTO Tela, CHila
TPEHUSI CKOJIbYKEHMS, ABJICHUE BO3/yXa, BBITAJKUBAIOLIAS CWJIA, AEHUCTBYIOLIAs HA MOTIPYKEHHOE B KUJKOCTh
Ten0, KOd(DPUIIMEHT TOJIE3HOr0 AEUCTBHUS MPOCTHIX MEXAHW3MOB), CICAYS TPEITOKEHHOW WHCTPYKIWH: TIPH
BBITIOJTHEHUY U3MEPEHUN COOMpPaTh IKCIIEPUMEHTAIBbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOM BEITMYHHBI,
coOIr0aTh IPaBMIa TEXHUKH 0€3011acCHOCTH MpU padboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

yKa3blBaTh MPHUHIUIBI JEUCTBUS TMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChI, TEPMOMETP, JIUHAMOMETD,
COOOMIAIOIIHNECS COCY/IbI, OapOMETp, phiuar, MOJABUAKHBIN U HEMOABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTh;
XapaKTepU30BaTh MPUHLHUIBI JCUCTBUS H3YUYECHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX
ornucanuss (B TOM 4YHCIE: TMOAMIUIHUKK, YCTPOWCTBO BOIOMPOBOJA, TUAPABIMYECKHM TMPEcc, MaHOMETP,
BBICOTOMEp, TOPIIHEBOM HACOC, apeoMeTp), HCHOIb3ysd 3HAHUA O CBOMCTBAaX (PU3MYECKUX SBJICHUA U
HEe0OXouMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



NPUBOAUTH TPUMEPHI (HAXOAUTh HH(POPMAIIHIO O MPUMEPAX) MPAKTUIECKOTO UCTIONh30BaHUS (PU3MUECKUX 3HAHUN
B TIOBCEIHEBHOM JKM3HH JUIsi oOecredeHusi 0€30MacHOCTH Mpu OOpalieHHuH ¢ TpuOoOpaMu U TEXHHUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 3I0POBBS U COOTIOCHUSI HOPM SKOJIOTHIECKOTO TTOBEACHUS B OKPY KAIOIIEH CpEJIe;
OCYIICCTBIISITh OTOOP HWCTOYHMKOB HWHpoOpManwu B VHTEpHETE B COOTBETCTBHHM C 3aJaHHBIM ITOMCKOBBIM
3arpocoM, Ha OCHOBE MMEIONIUXCS 3HAHUH U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIJEIATH HH(OPMAIIHIO,
KOTOpas SBJISICTCS] MPOTUBOPEUNBON MITM MOXKET OBITh HEOCTOBEPHOM;

WCIIOJIB30BaTh MPH BBHIOJHCHUH YU€OHBIX 3aJJaHUN HAYyYHO-TIOMYJIIPHYIO JINTEPATypy (HU3UIECKOTO COACpKaHNUS,
CIpaBOYHBIC MaTepHaibl, pecypchl ceTu WHTepHeT, BmameTh NpuUEMaMu KOHCICKTHPOBAHUS TEKCTa,
npeobpazoBaHusl HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKWE MUCHbMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE 2—3 MCTOYHUKOB WH(OpManuu
(bu3HIeCcKoro coAepKaHus, B TOM YHCJIE MyOJMYHO JeNaTh KPaTKHE COOOIIEHHUS O Pe3ysbTarax MPOSKTOB WU
y4eOHBIX HCCIEIOBAaHUM, IPH 3TOM TPaAMOTHO HCIIOIB30BAaTh M3yUEHHBIM TOHATHHHBIA ammapaTr Kypca (Qu3uKy,
COTIPOBOXK/IATh BBICTYIUICHUE MTPE3CHTAIINEH;

MIPY BBITIOTHEHUW YYE€OHBIX MPOEKTOB M MCCICIOBAHUN paclpenensiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
TIOCTABJICHHBIMU 3a/1adyaMH, CJICIUTh 3a BBHINIOJHEHHWEM IUTaHa JEHCTBHIA, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN
BKJIAJl B JICATEIBHOCTh TPYIIIBI, BHICTPaWBaTh KOMMYHHKATHBHOE B3aWMOJCHCTBUE, YYUTHIBAsS MHCHUC
OKPYXaIOIIUX.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KonTpoasnsie | IIpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
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1.3 EcrecTBeHHOHAYYHEBIN METOI ITO3HAHUSI 2 bubmorexa [IOK
' ya a htps://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3pean 2. IlepBonavajibHbIe CBeIeHHSI 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 1
CTpoene peuiecTsa https://m.eds0o.ru/7f416194
59 JIBm>keHHe 1 B3aUMOJICHCTBHE YaCTHI] ) bu6mmoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 Ar 2
PETATHDIC COCTOAHA BEMectsa https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3pen 3. /IBu:xeHne 1 B3auMojieiicTBHE TeJl
but6mmoreka [IOK
3.1 M 3
CXAHMICCKOC ABIDKCHHAC https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 Hruepuus, macca, 1I0THOCTS 4 https://m.eds00.ru/7f416194
but6mmoreka [IOK
3.3 Cuia. B 14
H1a. BHIBL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBineHust TBEpAbIMU 3 bubnmoreka [IOK
’ TEJIaMH, )KUAKOCTSIMA 1 Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHune KuJIKOCTH 5 bubmuorexa [IOK




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

but6mmoreka [IOK
4, A 0
3 TMOCGhEpHOE NaBIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE MKUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bu6nmoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nea 5. Pabora 1 MOIIHOCTBH. JHEpPrus
bu6mmorexa [IOK
31 PaGora u motsocTs 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2 IT 1
> POCTBIC MEXATHIME! > https:/m.edsoo.ru/7416194
bu6mmorexa [IOK
>3 Mexanuteckas sHepris 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12




IHOYPOYHOE INIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTposabhbie
padoThbI

IIpakTH4eckue
padoTbI

JlaTa
U3yuyeHust

DJIEeKTPOHHBIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

®dusuka — HayKa O PUPOJE.
SIBnenus npupoasl. Gusnueckue
ABJICHUS

MexaHndecKue, TeIIOBbIE,
ANEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIUYUHbI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenue
TEMIEPATYPhI IPU TTOMOIIN
YKUJKOCTHOTO TEPMOMETpA U TaTUUKa
TeMneparypbl"

Kak ¢u3uka u apyrue ecTeCTBeHHBIE
HAyK{ U3Yy4aroT MPUPOLY.
EcrecTBeHHOHAYUYHBIN METO
no3Hanus. Onrcanue GU3NIeCKuX
SIBJIEHUH C IIOMOIILIO MOJIeIer

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

Ypok-uccnenosanue "[Iposepka
TUIOTE3bI: 1aJbHOCTh MOJETA apHKa,
MYLIEHHOTO0 TOPU30HTAIIBHO, TEM
Oouibliie, yem OoJbIle BhICOTA IMycKa'




Crpoenue BemectBa. ONbITHI,

bu6nmoreka LIOK

7 OKa3EBIBAIOIINE TUCKPETHOE
A He Jiekp https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBMIKeHHE YacTHIl BEISCTBA bubmorexa LHOK
HBet https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoBanue «OMbITHI O
9 Ha0JII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oBy»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anMocBs3bp MeXy CBOWCTBAaMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [IOK
ATOMHOMOIJIEKYIISPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OCoOEHHOCTH arperaTHhIX COCTOSTHUM
BOJIBI
MexaHU4UeCcKO€e IBHKEHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE Bubmiorexa IIOK
p p P https://m.edsoo.ru/ff0a05c6
JBIDKEHUE
bu6mmoreka [IOK
13 Ckopocthb. EAUHUIIEI CKOPOCTH
P A I P https://m.edsoo.ru/ff0a079c
14 PacueTr myTH ¥ BpeMEHU IBUKEHUS Bubmaorexa IIOK
yr p https://m.edsoo.ru/ff0a0ae4
HNueprnsa. 3aK0H MHEPIIUH.
15 B3a1/II)M0)1€171CTBI/Ie TeJIpKaK IpUYrHA bubmorexa OK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell
16 [InoTHOCTH BemiecTBa. PacyeT macchl bubmuorexa [IOK
1 00bEMa TEJIA 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas padota «OnpeneneHue




IIJIOTHOCTH TBép)IOl"O TCIa»

Pemenue 3amad mo reme "[L1OTHOCTE

bubmuorexa [IOK

18
BelecTna” https://m.edsoo.ru/ff0al23¢
Cuita Kak XxapakTepUCTHKA
19 B3anMoaencTBug Ten. Cruna
ynpyrocTy. 3akoH ['yka
Jlaboparophnas pabota «/3ydeHue
20 3aBUCUMOCTH PACTSHKEHUS
(medopmanum) MPy>KUHBI OT
MPUII0)KEHHOMN CHUIIBI»
21 SBnenue Tarorenus. Cuia TsHKeCTH
CBs3b MEXY CUJION TSXKECTH U
. bubmmoreka [IOK
22 Maccon Tena. Bec tena. Pemenune
https://m.edsoo.ru/ff0al778
3aaa4 o teme "Cuiia Tsoxectu"”
2 Cuna TspKecTH Ha IpYruX IUIaHEeTax. bu6muoteka LIOK
Pu3nyeckue XxapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 N3mepenune cun. aMoMe
MEpeHHE Cul. JIuHAMOMETp https://m.edsoo.ru/ff0al8cc
bub6nunorexa LIOK
25 Bec tena. HesecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CHJI, HallpaBJICHHbIX
26 10 OJTHOM MPSIMOM bubmmorera [IOK
A . P ) https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIAS CUIT
7 Pewenue 3amau mo reme
"PaBHOnelicTBYIOIIAsA CHIT"
)3 TpeHue CKONbKEHUS U TPEHUE IOKOS. bu6nuorexa [IOK
Tpenue B npupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHnas pabota «3yuenue bubnuorexa [IOK




3aBUCUMOCTHU CUJIbI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
MTOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha OIIpCACIICHUC

30 PaBHOJICHCTBYIOIIECH CHUIIBI
Pemenue 3a1a4 mo remam: «Bec
3l tenay, «['papudeckoe n3obpaxenue bubmuoteka LIOK
cumy, «Cunsly, «PaBHOAEHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHII»
KonTtponsHas paboTa o temam:
«MexaHnuyeckoe ABIKeHHE», «Macca,
32 IUIOTHOCTBY, «Bec Teman,
«I"padnueckoe n300paskeHHUE CHID»,
«Cwuibn»y
13 Jasnenne. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYEHUS NaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBenue ra3za. 3aBUCUMOCTD
34 JaBJIEHH ra3a oT 00bEMa, bubmorexa LIOK
https://m.edsoo.ru/ff0a2376
TEMIIEPATyphI
[Iepenaua maBaeHUS TBEPALIMU
35 TeJ'ElMI/I, JKUAKOCTSIMH 1 Ir):/,13aM1/I. buomorexa [IOK
https://m.edsoo.ru/ff0a25b0
3akon [lackans
36 JlaBneHue B )KUKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE AECWCTBHUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
17 Pemenne 3amau o reme «/laBnenue B bubmmorexa [IOK
SKHIKOCTH U rase. 3akoH Ilackamna» https://m.edsoo.ru/ff0a2826
38 CooOmraromiuecs cocybl bubnunorexa LIOK




https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK

r .
3 VAPaBIHCCITT Tpeee https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiHeBoi
SKHUIKOCTHBIM HAacoc
Atmocdepa 3emin. [Ipuannbl
CYILIECTBOBAHHUS BO3 HOU
A1 2111 3 3 A bubnmoreka [JOK
ODOTIOHKM SCMIH. SaBHCHUMOCTE https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro aBIEHUS OT BBICOTHI
HaJ YpOBHEM MOps
bu6mmorexa [IOK
42 Bec Bozmyxa. ATMocdepHOe naBiieHne hitps://m.cdsoo.w/ff0a2b5a
43 H3mepenne atMochepHOro AaBJICHUS. bubnuorexa [IOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 BBI TB?HI;. BHEM bubmorexa OK
AABIICHIDT OT BRICO Al YpoBHe https://m.edsoo.ru/ff0a2fc4
Mopsi
bapomerp-anepouna. AtmochepHoe bubnmnoreka [JOK
45
JIaBJICHUE Ha Pa3IM4YHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pewienue 3agau no reme
"AtMochepHoe naBieHue"
€HCTBUE KUIKOCTH U ra3a Ha
47 A A 10 bubmuorexa [IOK
HUX TEJIO.
HOTPY’KCHHOC B . https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHnas pabora «OnpeneneHue
43 BBLITAJIKUBAIOIIEN CHUJIBL, bu6nunorexa LIOK

JIEVCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc




49

Jlaboparopnas paboTa mo Teme
«MccnenoBanne 3aBUCUMOCTH Beca
Tena B BOJE OT 00bEMaA MOrpyKEHHOU
B )KUJIKOCTB YaCTH TEJIa»

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas paboTa
"KoHCTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHHE JIOAKH U
ornpeneieHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amag mo temam: «IInaBanue
cynoB. BoznyxomnaBanuey,
«/laBrieHHEe TBEPIBIX TEJ, JKUIKOCTEU
1 ra30B»

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

53

Mexannueckas pabota

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

Moinocts. EAMHUIBEI MOIITHOCTH

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

55

VYpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM TIPH
noabEME 10 JecTHHIE"

56

IIpocTeie MexaHU3MBI. Phryar.
PaBHOBecue cui Ha peryare

57

KonTtponsnas pabota o teme
«/laBieHne TBEpABIX TN, KUAKOCTEH
1 Ta3oB» / Bcepoccwuiickas
mpoBepoyHas pabora

58

Pesepsuslit ypok. Pabora ¢ Tekctamu

bubnuorexa [IOK
https://m.edsoo.ru/ffOa4ffe




1o TeMe «JlaBiieHue TBEPABIX TEll,
KUJKOCTEN U Ta30B» / Beepoccuiickas
poBepoyHas pabora

59

Prruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHnas pabota
«HccnenoBanue yclioBHil paBHOBECHS
pbraaray

0.5

bu6mmoreka LIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amad 1mo Teme «Y CI0BUS
PaBHOBECHS pblUara

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent nonesnoro necTeust
Mexanm3ma. Jlaboparopras pabota
«M3mepenne KII/I HakinoHHOM
IUIOCKOCTH

0.5

62

Pemrenue 3ama4a no treme "Pabora,
MortHocTh, KIT/"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas SHEprusl.
Kunetnueckas 1 noTeHIMAIbHAS
SHEprus

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

64

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPrUn

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

65

YPpOK-3KCIIEpUMEHT 110 TEME
"JKcrepuMEHTAIBHOE OIpeieTICHUE
M3MEHEHUSI KHHETUYECKON U
MOTEHIIMATBHOM SHEPTUU NpU
CKaTBhIBAHUM TeJIa 110 HAKJIOHHOU
IJIOCKOCTH"

66

KonTtponsHast paboTa mmo teme
«Pabota 1 MOLITHOCTB. DHEPTHSI»




67 PesepBHblii ypok. PaboTa ¢ Tekctamu 1 0 bubmmorexa LIOK
1o teme "MexaHn4ecKkoe IBUKEeHHUE" https://m.edsoo.ru/ff0adee6
PesepsHbliil ypok. Pabota ¢ Texctamu
68 no teMe "Pabora. MoiHOCTS. 1 0
Oueprus"”
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOI'PAMME




INPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBLHIETI'O OBPA3OBAHUA

7 KIIACC

Kon
NpoBepPsSieMOTr0
pe3yJbTara

HpOBepﬂeMme NMPEAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1
06pa30BaTeJ’IBHOI7I nmporpaMmmMmsbl OCHOBHOTI'O 06mer0 oﬁpasoBaHm{

1.1

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUA

1.2

pasindaTth ABJICHHUA IO OINHMCAHHUIO HX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bHSH‘ICCKOC SAIBJICHUC

1.3

pacrio3HaBaTb TMPOABICHHUC HN3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBIICHUH B
OKpYyZKaromeM MHUpE, B TOM YHUCIIC (I)I/ISI/I‘-ICCKI/IC SABJICHHUA B IPUPOAC,
Ipu 3TOM IIECPCBOAUTH MPAKTUYCCKYIO 3a1avdy B yqe6Hy10, BBIACIIATH

CYIIECTBEHHBbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUN

1.4

ONKCHIBATh H3YYEHHbIE CBOHCTBA Tel U (U3MUECKHE SBICHMUS,
UCHIONB3YS (DU3MUECKHE BEJIWYMHBI, NPU ONUCAHUM MPABUIBHO
TPaKTOBAaTh (PU3NYECKUH CMBICI HCIONb3YEMbIX BEJIMYUH, UX
0003HaueHUS U €AUHUIB (PU3UMUYECKUX BEITMYNH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIMINH

1.5

XapaKTepU3oBaThb CBOMCTBA TCII, (I)I/I3I/ILIGCKI/IC SABJICHUA U IPOLECCCHI,
HUCIIOJIb3ysl H3YUYCHHBIC 3aKOHbLI, IIPpU J3TOM JAaBaTb CJIIOBCCHYIO
Q)OpMy.]'II/IPOBKy 3aKOHa MW  3alldCbiBaThb C€ro MaTrcMaTH4YCCKOC

BBIpaXXKEHHE

1.6

OOBSACHATh (U3NYECKUE SIBICHMSI, IPOLECCHl U CBOWCTBA TeJl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbBIABIATh IPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
0o0bsicHeHHMe u3 | — 2 JOrMueckux maroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUH, (PU3HMUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

1.7

peuiaTb paC‘IéTHHe 3aJa4u B 1 -2 HCﬁCTBHH, HUCIIOJIb3ys 3aKOHbI U




(bopMyIbl, cBsI3bIBAOLINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIOBHsI 3aJa4M 3alMChIBaTh KpaTKOE YCJIOBHE, IOJCTaBIATH
¢u3ndeckre BeTUIMHBI B (DOPMYIIBI M TIPOBOJUTH PACUYEThI, HAXOIUTD
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIEC JIJIsl PEIICHUs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTD MOTYYEHHON (PU3NYECKON BEIIMUUHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH
bu3NYeCcKUX METOAOB, B ONHCAHUU HCCIECJOBAHUS  BBIACIATH
npoBepsieMoe  MpEeANojoXeHue  (TUMoTe3y),  pas3audath U
MHTEPIPETUPOBATh MOJYUYEHHBIH pe3yiabTaT, HAXOAWUTh OMIMOKH B

XO0J€ oI1bITa, ACJIATh BBIBOJLI I10 €T'0 pE3yJIbTaTaM

1.9

MIPOBOJMTH OIBITHl MO HAOJIONCHUI0 (U3WYCCKUX SBICHUH WIH
bu3MYecKux  CBOWCTB  Tel:  (OpPMYJIHPOBATH  TPOBEPSIEMBIC
NPENIOJIOKECHHS, COOMpaTh  YCTAaHOBKY W3  NPEIOKCHHOTO

000pyI0BaHUs, 3aIIMCHIBATD X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBINOJIHATH TMPSIMBIE M3MEPEHHUsl C HCIOJIb30BAHUEM AaHAJOTOBBIX M
U(PPOBBIX NPUOOPOB, 3aMMCHIBATH MOKa3aHUs NMPUOOPOB € Y4ETOM

3a/TaHHOW a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

1.11

MPOBOJIUTh  HMCCJICIOBAHWE  3aBUCHMOCTH  OJHOW  (pu3myeckoun
BEJIIMYUHBI OT JPYroll C HCIHOJIB30BAHUEM TNPSIMBIX HW3MEPEHHUI,
y4acTBOBaTh B TUIAHMPOBAHWU Y4E€OHOTO HCCIIEIOBAaHHS, COOMPATH
YCTAHOBKY U BBITIOJHATh U3MEPEHHUSI, CIEAYS NPEIIOKEHHOMY IUIAHY,
(GUKCUPOBATh PE3yNbTATHl MOJYYCHHON 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BHUJIC MPEJIOKCHHBIX Ta0JIHIl U TPa(UKOB, 1€TaTh BHIBOIBI

I10 pe3yJibTaTaM HUCCICAOBAHUA

1.12

MPOBOJANTH KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BEIUYHH, CIEAys
MPEJIOKEHHOW MHCTPYKIUU: MPHU BBITIOJIHEHUU U3MEPEHU coOUpaTh
HKCIEPUMEHTAJIbHYI0 YCTaHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOM

BCJIIMYHUHBI

1.13

coOmonaTh TMpaBWja TEXHUKH Oe3omacHocTH Tpu pabore ¢

71a00paTOPHBIM 000PYI0OBaHUEM

1.14

YVKa3bIBaTh NPHUHIMIBI  JACUCTBUS MOPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3YyYECHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0 UX ONHUCAHWS,
UCIIONIB3YSl 3HAHUST O CBOMCTBaX (U3WYECKUX  SABICHUH H

HCO6XO,I[I/IMBI€ (bI/ISI/I‘IeCKI/Ie 3aKOHBbI 1 3aKOHOMCPHOCTH




1.15

MPUBOANTh TPUMEPHl (HAaXOauTh HWH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOT'0 UCIIOJIb30BAHUS (U3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM A o0ecrieyeHus: O€30MacHOCTH TMpHU  OOpalleHHH ¢
npubOpaMy U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs U

COOJTIO/IEHHSI HOPM 2KOJIOIMYECKOT0 TIOBEACHHUS B OKpYXKArOIleH cpeie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(popManuu B cetu MHTepHET B
COOTBETCTBUU C 3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUN U MyTEM CpaBHEHUS Pa3IUYHBIX HMCTOYHHUKOB
BBIIETSATE MH(OpMAINIO, KOTOpas SBISETCS MPOTHUBOPEUYMBON WU

MOXET OBITh HEJJOCTOBEPHOI

1.17

UCTIOJIb30BaTh npu BBITTOJTHEHUH yueOHBIX 3aTaHUH
HAyYHOTIONYJSIPHYIO  JIUTEpaTypy  (U3HYECKOro  COAEpIKaHus,
CIpaBOYHBIE MaTepualbl, pecypchl ceTu VHTepHET, BIaIETh
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHust HHPOpMALUU

U3 OJIHOM 3HAKOBOM CHCTEMBI B IPYTYIO

co371aBaTh COOCTBEHHbIE KPATKHE MUChMEHHBIC U YCTHBIE COOOIICHHUS
Ha ocHOBe 2 — 3 HCTOYHUKOB UHpopManuu (pundeckoro
coJiep>KaHUs, B TOM 4YHCJIE MYyOJIMYHO JeNaTh KpaTKhe COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM YYCOHBIX WCCIECIOBAHUA, TPH STOM
rpaMOTHO HCMOJIb30BaTh M3YYEHHbI MOHSATUWHBIA amnmapar Kypca

(bu3KKH, CONPOBOKAATH BHICTYIIJICHUE NPE3eHTaue

1.19

IPY BBHIIOJHEHUU YUYE€OHBIX MPOEKTOB M MCCIIEAOBAHUI pactpeaesiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CICAUTH 3a BBIIIOJIHEHUEM IUIAHA NEWCTBHUM, AJEKBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATCIBHOCTh TIPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJZICICTBUE, YUUTHIBAsS MHEHHE

OKPYXaIOIINX




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3jiena

Kon
3JIeMeHTAa

IIpoBepsieMble 3J1€eMeHTHI COEPKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

duzuka — HaykKa O HpHPOAC. SIBnenus npupoabl.
du3znyeckue SIBJIICHUA: MCXaHHUYCCKHC, TCIIJIOBBIC,

QJICKTPUICCKUC, MAIrHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. 3mepenune — uzmueckux
BenuunH.  @usnueckue  npuOopel.  [lorpemHocTh

n3MepeHnil. MexxayHapoaHas CUCTEMA €IMHHUI]

1.3

EcrecTBeHHOHay4YHBI METOJ MO3HAaHUA: HaOJIOJECHUE,
IIOCTAHOBKA HAay4HOI'0 BOIIPOCA, BBIABUKCHUE T'HIIOTES,
OKCIEPUMEHT 10 TMPOBEpPKE THIOTE3, OObICHCHHE

Ha6monaeMoro SABJICHUSA

1.4

Onucanne PU3NYECKUX SIBJICHHUH C ITOMOIIBIO MOJIEIICH

L.5

[TpakTruueckue pabOTHI:

N3mepenue paccTossHUAMN.

H3mepenune o0bEMa KUIKOCTH U TBEPAOTO TEa.
Ornpezenenue pa3MepoB MaJIbIX TEJ.

N3mepenune TemrepaTypbsl MpU MOMOIIH KUIKOCTHOTO

TEPMOMETpPA U JaTUHUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHNMA O CTPOEHMU BEHIECTBA

2.1

CTpOCHI/Ie BCHICCTBA: ATOMbBI 1 MOJICKYJIbI, UX Pa3MCPhI.
OHI)ITI)I, JOKa3bIBarOIIHue JAUCKPETHOC CTPOCHUC

BEIIECTBA

2.2

JBwxkenue yactur BemectBa. CBs3b  CKOPOCTH
JBW)KEHUS 4YacTUL] C TeMIeparypoi. bpoyHoBckoe

IBIOKeHUe, Tudy3us

2.3

BSaHMOHeﬁCTBI/IC YaCTHILl BCIICCTBA: IIPUTAKCHUC U

OTTAJIKMBAHHC
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ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOECHHUE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUNIMYECKUX)  Tel.
B3aumocBs3p MeXIy CBOWCTBAaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX U UX ATOMHO-MOJIEKYJSPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHhIX COCTOSIHUMN BOJIBI

2.6

[TpakTrueckue pabOTHI:

Onenka pauaMerpa aToMa  METOAOM  psAaoB  (C
WCTIOIB30BaHueM ¢oTorpaduii).

OMnbITH IO HAOJIFOICHUIO TEIIOBOTO PACHIIUPEHHMS Ta30B.
OnbITh o 0OHapyXeHUIO JEUCTBHS cu

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBIDKEHHME U B3BAUMOJIEUCTBUE TEJI

31 Mexannueckoe JBUKCHHE. PaBHOMEpHOE u
. HEPABHOMEPHOE JBUKCHHE
39 Cxopocte. CpenHsis CKOpOCTh NPH HEPAaBHOMEPHOM
. JBUKEHUU. Pacyér myTu u BpeMeHU JBUKEHUS
SBnenne uHepuuu. 3akoH uHepuuu. BsaumopeiicTBue
33 TeJ KaK IIPUYMHA U3MEHEHUS CKOPOCTH JABUXKCHUS TElL
Macca kak Mepa UHEPTHOCTH Teja
34 [TnoTHOCTE BemecTBa. CBA3b INIOTHOCTH € KOJUYECTBOM
' MOJIEKYJ B €JUHULIE 00bEMa BEIIECTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aUMO/IEUCTBUS TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuibl c
' IIOMOIIbIO TMHAMOMETpA
3.7 SIBnenue TAroreHus u cwia TskecTH. CHia TsKeCcTH Ha
. Ipyrux iaHerax. Bec tena. HeBecomocTs
38 Cuna tpenusi. TpeHHe CKOJIBKEHUS UM TPEHHE IOKOS.
. TpeHue B Ipupoae U TEXHUKE
1.0 CnoxxeHue cuja, HanpaBiICHHBIX IO OJHOM NPSIMOH.
' PaBHOpelicTBYIOIIAs CHIT
310 [IpakTuyeckue paboTHI:

OnpeneneHHe CKOPOCTH  PAaBHOMCPHOIoO  IBHIKCHUA




(wapuka B KMJIKOCTH, MOJEIH  3JIEKTPUUYECKOro
aBToMoOmIs M Tak ganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHMs Opycka WIM IIapuka 10
HAKJIOHHOM  MIOCKOCTH. OrmpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JI€MOHCTPHUPYIOLIHE
3aBHCHUMOCTB PacTsiKeHUs (nedopMariiu) NpyKUHBI OT
OpUWIOKEHHOW cuibl.  ONBITBL, JI€MOHCTPUPYIOIINE
3aBHCHUMOCTB CHJIbI TPEHUs CKOJBKEHHs OT Beca Tela U

XapaKkTepa COIIPUKACAIOIINXCA HOBerHOCTeﬁ

dusnueckue SBICHHUS B MPUPOJIE: IPUMEPHI IBUKECHUS C

3.11 Pa3IMYHBIMKH CKOPOCTSIMU B JKMBOM W HEXHBOU NPHUPOJIE,
JIeMCTBUE CUJIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: IUHAMOMETP, HOJIIUITHUKH

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 11 TA30B

HaBnenue TBEpHoro tena. CrnocoObl YMEHBUICHHUS U

+ YBEJIMYCHUS 1aBIICHUS
49 JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS raza oT o0bEMa,
' TEMIIEPATYPhI
[lepenaya maBieHus TBEPABIMHU TEllaMU, KHUIKOCTIMHU U
4.3
razamu. 3akoH [lackans. [ITHeBMaTHUEeCKHE MAILIMHBI
3aBUCHUMOCTh  JABJICHUS OSKUAKOCTH OT TIyOWHBI
4.4 ['unpocTtaTuaeckuii mapagokc. CooOIIArONINECs COCYIBI.
['unpaBnuyeckre MEXaHU3MbI
Atmocdepa 3emnu u atMmocdepHoe aasieHue. [puannsl
45 CYIIIECTBOBAHUS BO3AYIIHOW 0005104KkK 3emiu. OmbIT
' Toppuuernnu. 3aBUCUMOCTb aTMOC(EPHOTO JAaBICHHUS OT
BBICOTHI HaJ[ YPOBHEM MOPS
46 Nsmepenue atmocdepHoro npasnenus. [Ipubopsl amns
' U3MepeHus: aTMOCc(hepHOro JaBICHUS
JleiicTBre KHMIKOCTH W raza Ha HOTPYXEHHOE B HHX
4.7 teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuyeckue paboTHI:




HccrnenoBanne 3aBUCHMOCTH Beca Tella B BOJIE OT
o0béMa MOrpy)KEHHOM B IKHJAKOCTh YacTH Tela.
OrnpezeneHne BHITAIKUBAIONICH CUIIBI, IEHCTBYIONIEH HA
TEN0,  NOrpyxkEéHHoe B KuAkocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKHBAIOIIEH CHIIBI, JIEHUCTBYIOLIECH
Ha TEIO0 B JKUJIKOCTH, OT Macchl Tema. OILITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKUBAIOLIECH
CWJIBI, IEUCTBYIONIEH Ha TENIO B XKHUAKOCTHU, OT 00BEMA
NOTPYKEHHOM B KUIKOCTh YaCTU TeJla U OT IUIOTHOCTH
JKHUJIKOCTH. Konctpyuposanue apeomMeTpa 50|

KOHCTPYUPOBAHUC JJOAKH u OIIPCACIICHUC eé

TPY30MOABEMHOCTH

®usznyeckue  [BJICHUS B NOPHUPOJIE:  BIUAHHUE
4.10 atMoc(epHOTO  JaBJIICHHS HAa JKMUBOH  OpraHU3M,

TUTABaHKE PBIO

TexHu4yeckue YCTPOMCTBa: COOOIIAIOMIMECS COCY/IbI,
A1l YCTPOMCTBO BOJONPOBOJA, TUIAPABIMYECKUN Ipecc,

MaHOMeTp, 0apomeTp, BBICOTOMEp, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DOHEPI'MA1

5.1 Mexanunueckas pabota
5.2 Mexannueckass MOIITHOCTD
s3 [IpocThie MeXaHHM3MBI: pblYar, OJIOK, HaKJIOHHAS
' m10cKoCTh. [IpaBuo paBHOBECHS phIyara
5.4 [IpumeHenne mpaBuiIa paBHOBECHS pblyara K 0JI0Ky
«3on0T0oe  mpaBwio»  MexaHukn.  Kosddunument
5.5 I10JIE3HOTO JEeNCTBUS MEXaHHU3MOB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHmmanpHast 3HEPTUU Tejla, MOJHATOTO HaJl 3eMIIEN
5.7 Kunetndeckast sneprus
53 [Tonnast mMexanuueckasi SHeprus. 3aKOH HU3MEHEHUS U
' COXpaHEHUS] MEXaHUYECKOU SHEPTUU
59 [TpakTrdeckue paboOTHI:

OHpeI{eJ’ICHI/Ie pa6OTLI CUJIbl TPCHUS IIPpU PAaBHOMCPHOM




JBIKCHUM Tella 10 TOPU30HTAJIBHOM IOBEPXHOCTH.
HccnenoBanue YCIIOBHU paBHOBeECHS pplyara.
N3mepenne KIIJI HakimoHHOW 1uiocKOoCTH. I3ydenwue

3aKOHa COXPAaHCHUA MEXaHHYECKOM OHCPIrHUu

du3znueckue SBICHUSI B npupoac: pbHMaru B TCIIC

5.10

YyesloBeKa

TexHUYecKrne YCTpPOMCTBA: pbluar, TMOJABMXKHBIA U
5.11 HETOABWKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTh, MPOCTHIC

MEXaHU3MbI B OBITY

INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJBHON
INPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30BAHUA

Kon
NPoBePsSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJibTaTaM
0a30BOro ypoBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI
NPOrpaMMbl OCHOBHOI 0 0011ero od0pa3zoBanusi Ha ocHoBe ®PI'OC

[lonumanne ponu  (GuU3MKKM B  HAYYHOM  KapTHHE  MHPa;
c(OpMHUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOH CBSI3U
U II03HABa€MOCTH SIBIICHMHM IPUPOABI, O POJIA DKCIEPUMEHTa B
¢usuke, o cucremooOpasywoueil poiau GU3MKK B Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJIOTHH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUH U MX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIAJ€ POCCUICKUX U 3apyOekHbIX YUEHBIX-
(GU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHE NPOLECCOB OKPYKAIOIIEro

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOT Ui

3HaHUs O BUJAX MaTepuu (BELIECTBO M IOJE), O IBWKEHUU KaK
croco0e CyIIecTBOBaHUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTPOCHHUSI BelIeCcTBa, O (PU3UYECKOH CYIIIHOCTHU SBICHUH NPHUPOJIBI
(MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHME pa3anyath sIBJICHU 110 ONIMCAHUIO UX XapAKTEPHBIX CBOMCTB U
HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE
SBIICHUE; YMEHHE PACIIO3HABATH MPOSIBICHUE U3YYCHHBIX (PU3UUYECKUX

SIBIICHHUI B OKPYXKaromeM MHUPEC, BbIACIIAA UX CYHICCTBCHHLIC CBOMCTBaA




(mpu3HAKH)

BJIa,Z[eHI/Ie OCHOBAMH ITOHSTHIHOI'O arrmapara ¥ CHUMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I N HUCIIOJIB30BAHUC HX IJId PCHICHHSA y‘IGGHBIX 3aaa4,
YMCHHUEC XapaKTCpPpU30BaATb CBOMCTBa TCII, (I)I/I3I/I‘-IGCKI/IC SABJICHUA H

MMPONLCCChI, UCITIOJIb3YA (by'H)IaMeHTaJ'IBHBIe N OMIIMPUYICCKUEC 3aKOHBI

VYMeHHe OIMCHIBAThH HN3YYCHHBIC CBOMCTBA T€I H (1)I/I3I/I‘ICCKI/IC

SABJICHUSA, UCIIOJIB3Ys1 q)HSPI‘ICCKI/Ie BCJIINYMHBI

Bnajgenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHUSA C YYETOM
coOmrofIcHNs MpaBWiI OE30MacHOTO Tpyna: HAOOIeHNE (PU3HICCKUX
SIBJICHUM

YMEHHE CaMOCTOSITEIbHO COOMPATh AKCIEPHUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTO Ha0opa 00OPYIOBAaHHS MO WHCTPYKIIUHU, OTHCHIBATH XOJI
OTIbITA U 3aMKCHIBATH €T0 PE3yIbTaThl, (HOPMYIHUPOBATH BHIBOIBL;
MPOBE/ICHUE TIPSMBIX M KOCBEHHBIX U3MEPEHHI (PH3HMUECKUX BEITUYUNH:
YMEHHE IUIAaHUPOBAaTh HM3MEPEHHS, CaMOCTOATEIILHO CcOOUpaTh
OKCIICPUMCHTAJIBHYI0  YCTAHOBKY 1O HWHCTPYKIIUU, BBIYUCISTH
3HAYCHUE BEJIMYMHBI W AHAIU3UPOBATh IOJNYYCHHBIC PE3yJIbTATHI C
y4€TOM 3aJaHHOM MOTPEITHOCTH PE3YJIbTATOB U3MEPEHUH;
MPOBEJICHUE  HECJOXKHBIX  JKCIICPUMEHTAIBHBIX  HCCIICOBAHMIA,
CaMOCTOSITEIEHO  COOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOJMTH  HCCICAOBAaHWE IO  WHCTPYKIMH,  IPEACTABIATH
MOJTy4YeHHBIC 3aBUCUMOCTH (U3WYECKUX BEIMYWH B BUAC TAOIUI[ U
rpaduKOB, YYUTHIBATH MOTPEITHOCTH, JIEJIATh BBIBOJIBI IO PE3YJIbTaTaM

HUCCICIOBAaHUA

[lonumanue  XapakTepHBIX  CBOMCTB  (M3MYECKHX  MoOAenei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, MOAETH CTPOCHMS
ra3oB, XHMIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMma,
HYKJIOHHAasi MOJI€JIb ATOMHOIO 5iipa) U yMEHHE NPUMEHSTb UX I

00bsiCHEHUS (PU3UYECKUX MPOIECCOB

YMmeHne oOBACHATh (U3UUECKHE MPOIECCHl M CBOIMCTBA TN, B TOM
Yypcie W B KOHTEKCTE CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISATH NPUUUHHO-CIICJICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHUE C OMOPON HAa M3yYEHHBIE CBOIMCTBA (PU3NUECKUX

HBHeHHﬁ, (I)I/IBI/I‘{CCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMmenue pemarth pacué€THble 3amgaud (Ha 0aze 2 — 3 ypaBHEHHM),




UCIONB3YS 3aKOHBI W (opMylnbl, CBs3bIBalOLIME (hU3MUECKHE
BEJIMYMHBI, B YACTHOCTH, 3alUCBhIBAaTh KpPAaTKOE YCIOBHE 3aladH,
BBISBIISITh HEJIOCTAIONINE JaHHBIC, BBHIOMPATH 3aKOHBI M (OPMYIIHI,
HE0OXOAUMBIE ISl €€ PEelIeHHs], UCIIOJIb30BaTh CIIPABOYHBIC JaHHbIC,
IIPOBOJUTH PACYETBl M OLEHUBATh PEATUCTUYHOCTH IIOJIYyYEHHOIO
3HaYeHHUs (PU3MUYECKON BETUYMHBI; YMEHHUE OINpPENeNiATh Pa3MepHOCTh

(I)I/I3I/ILI€CKOI\/'I BCJIMYHHEI, HOHy‘ICHHOﬁ IIpu pCHICHUYA 3aJa4r

YMeHne XapaKkTepu3OoBaTh IMPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOHCTB, B TOM 4YHCIIE OBITOBBIX MPHUOOPOB, M TMPOMBINUICHHBIX
TEXHOJIOTUYECKHX TPOILECCOB N0 UX OIHCAHHIO, UCTIONB3Ys 3HAHHS O
CBOMCTBAaX (DU3MYECKUX SBICHUHW U HEOOXOoAMMBIC (PU3NUECKHE

3aKOHOMEPHOCTH

10

YMeHHe UCHoJb30BaTh 3HAHUS O (U3MYECKUX SBICHHUAX B
MOBCEHEBHON KM3HM JJs  oOecneyeHuss O€30MacHOCTH NP
oOpameHun ¢ OBITOBBIMH ~ IpuOOpaMM M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0pPOBbsI W  COONIONEHUS HOPM
IKOJOTUYECKOT0 TIOBEICHHS B OKpYXKalomel cpeae; MOHMMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTIKCHUH (U3MKM M TEXHOJOTHUH

U PallMOHAJIIBHOT'O IMTPHUPOJ0ITI0JIBb30BAHUS

11

OneIT moucka, npeoOpa3oBaHUs U TMpejacTaBiieHus HHopManuu
(UBUYECKOTO COAECP)KaHMUS C HCIOJIb30BaHUEM HWH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHUI; YMEHUE OLEHHUBATH JOCTOBEPHOCTH
MOJTydeHHOW WH(OpPMAIMK Ha OCHOBE WMCIOIIMXCS 3HAHUUA U
JIOTIOJTHUTENBHBIX ~ HWCTOYHHUKOB;,  yYMEHHE  HUCIIOJIb30BaTh  MPHU
BBHITIOJTHCHAH YYCOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MYECKOTO COAEpIKAHMS, CIPABOYHBIE MATEPHUAIbl, PECYpPChl CETU
WutepHer; BiajeHue 0a30BBIMU  HaBBIKAMU  MPEOOpa30BaHUS
uHbOpMallMd U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyI0; yMEHHE
co37aBaThb COOCTBEHHBbIE IHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
1 MEXAHUWYECKUE SBJIEHMA
11 Mexannueckoe JBWKeHHe. MarepuanbHast Touka. (Cucrema  OTCuéTa.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsas ckopocTtb. Dopmyna it
1.2 BBIUNCJICHUSI CpEHEN CKOpPOCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPAMHATHI TeJla OT
BPEMEHH B ClIy4ae paBHOMEPHOT'O IIPSIMOJIMHEWHOIO IBUKECHHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHM Ui TPOEKIUU CKOPOCTH, HPOCKIHH
[epeMEIIEHUs, IIYyTH, KOOPAMHATHI IIPU PABHOMEPHOM IPSMOJIMHEMHOM
I BUKCHUN
3aBUCUMOCTb KOOpJIMHATBI Tejda OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
MIPSMOJIMHENHOTO IBUKECHUS:
2
Self) =vp, =i+ ay* %
@opmyibl UIsl TNPOEKUUU NEPEMEIIEHUs], MPOEKLUUU CKOPOCTH M TMPOCKIUH
YCKOPEHUS IIPU PABHOYCKOPEHHOM IPSMOJIMHENHOM JIBUKCHUM:
2
1.4 .sx(a‘)=v{,x-a‘+ﬂx-%.
U.\'(f] =Up, T4, 1,
a (f)=canst,
U:.T: - Ul.‘f2 =2£‘.'I.S'_T
I'padukn 3aBUCUMOCTH OT BpPEMEHM MJIs MNPOEKUUH YCKOPEHUS, MPOEKIHMU
CKOPOCTH, IHPOEKIMH IEepEMEIIEHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBU>KEHUU
CBoOonHoe maaeHue. Popmyibl, ONMUCHIBAIOIME CBOOOAHOE MajieHUE Tela I10
1.5 BEepPTUKAJIM (IBMXKEHHE Tela BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTHU

3emnn). ['paduku 3aBUCHMOCTH OT BpEMEHH ISl MPOEKIUU YCKOPEHHS,




MPOCKIIMA CKOPOCTH M KOOPJWHATHI TPH CBOOOJHOM TAJECHUU Teia II0

BEPTUKAIIN

CkopocTh paBHOMEPHOIO JIBJKEHHUS Tejla M0 OKpyxHoctu. Hampasnenue
CKOpOCTH.

<DopMyJ1a JJIsT BBIYUCIICHHUA CKOPOCTU Y€pC3 paguyC OKPYKXHOCTH U IICPUO

oOpalieHus:
2R
L=
T

HentpoctpemurensHoe yckopenue. HampapiieHne LEHTPOCTPEMHUTEIBHOTO

16 yckopenusi. opmyia 1t BBIYMCIIEHUS] YCKOPEHUS:
2
L
“ R
®dopmyiia, cBA3bIBAIOLIAS IEPHOA U YACTOTY OOpaICHHUSA:
V= !
T
Macca. [InotHocTs Bemectsa. @opMyia il BBIYMCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cua — BekTopHas ¢pusnueckast BennunHa. CloKeHne CUil
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHS T€Ja U BEKTOPa CUJIbI, IEUCTBYIOLIEH HA
TEJOo
Bsaumopernicteue ten. Tperuit 3akon HeroTona:
1.11 F. 217 _Fl—>2
12 Tpenune nokost U TpeHHue cKobxeHUs. DopMyra sl BBIUUCICHHUSI MO CUJIbI

TPCHUS CKOJIbXKXCHUA!




F_=pn-N

1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue aedopmanuu. 3aKoH yHOpyroi
nepopmanuu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe tarorenue. 3aKkoH BCEMUPHOTO TATOTECHHUS:

My -1,
F=¢g.—1 2
RZ
Cuita TsoKecTH. Y CKOpeHHE CBOOOTHOTO MaICHHS.
dopmyra st BBIYKCICHUS CHJIBI TSHKECTH BOIHM3H moBepxHOCcTH 3emin: F = mg.
JiBmwxenue rianet Bokpyr Counniia. Ilepast KocMUYecKast CKOPOCTb.

HeBecomocTs 1 neperpys3ku

1.15

Nmmynse Tena — BekTopHas pu3nyeckas BeIUYUHA.
=mi

I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HUMITYJIbCA. I/IMHyHBC CHJIBI

1.16

3akoH COXpaHCHHUA UMITYJIbCA JIA 3aMKHYTOﬁ CHUCTCMBI TCI:
D=nyUy +m, U, =const

PeaxtuBHOE IBMXKEHUE

1.17

Mexannueckas pabota. @opmyra s BEIYUCICHUS PAOOTHI CHIIBI:

A=Fscoscx

Mexannuyeckass MOIITHOCTD:

n=4
[

1.18

Kunetnueckas n MMOTCHIUAaJIbHAs DOHCPIUs. d)opMyna 1A BBIYUCIICHUA

KUHETUYECKON IHEPTUU:

HE)E
E =2

2

TeopeMa 0 KHHETHUYECKOH OHCPIUH. CDOpMy.TIa JUISL BRIYUCIICHUS IOTEHIIHAIBHOM




OHEPIuM T€jia, IIOAHATOrO

HaJI 3eMIEei:

E,=mgh

1.19

Mexanndeckast SHEpPIUsL:

E=E.+E,

3aKkoH COXpPaHCHUMA MEXaHUYECKOMH OHCPTUH. qDopMlea AJI1 3aKOHA COXPAaHCHU A

MEXaHUYECKOH OHEPIrUUu B OTCYTCTBUEC CUJI TPCHUA: E = const.

HpeBpameHHe MEXaHUYECKOH OHCPIUuM IIpU HAJIMYNU CHIIBI TPCHUS.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHHUKH.
Peruar. Moment cuisl: M - Fl.

VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
[ToxBuxHBIN 1 HeTTOABKHBIN 0710KK. KITJ[ mpocThIx MEXaHU3MOB,

n= Anonesnas
A‘S&I‘IHEH

1.21

JlaBiieHue TBEPIOTO Tea.

dopMmyia 17151 BBIYUCICHUS TaBJICHHs TBEPIOTO Tea:

_F

HaBnenue raza. ATMocdepHoe TaBlieHuUE.

I'mapocTaTudeckoe naBieHUE BHYTPH KUIKOCTH.

@opMyiia 71 BBIYUCICHHS 1aBJICHUSI BHYTPH KUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. 'mapaBnudeckuii mpecc

1.23

3akon Apxumena. Popmyna JUisl ONpeNeTeHMs] BbITAJIKUBAIOIIEH

JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUIAKOCTD WIH ras:

Fa =PEV

Ycnosue riaBanus Tena. [maBanue cyaoB ¥ BO3yXOIUIaBaHUE

CHIIBI,




1.24

Mexanndyeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoseOaHMid.

dopmyiia, CBA3BIBAIOLIAS] YACTOTY U EPUOJ KOJIEOAHHUI:

1.25

MaremaTtuueckuidi W TPYXKUHHBIA MasATHUKH. [IpeBpamieHue sHeEpruv m0pu

KoJ€e0aTeILHOM IBIKEHUHU

1.26

3aryxatoiue konebanus. Beinyxxaennsie konedanus. Pesonanc

1.27

MexaHU4eCcKHe BOJIHEL HpOI[OJ'ILHBIe " TIONCPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI U

CKOPOCTD paClpoOCTPAHCHUA BOJIHBI:

r=v-T

1.28

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOI BOJIHBI Ha T'PaHMIIC

nByX cpel. IH}pa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; JKECTKOCTH
NPYXUHBL;, KOA((GUIIMEHTAa TPEHUSI CKOJIBXECHUS; paOOTBHl CHIIBI TPEHUS, CHIIBI
VIOPYTOCTH; CPEIHEH CKOPOCTH JBIKEHHS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHUs: Opycka Mpu ABMKCHUU [0 HAKIOHHOW TMJIOCKOCTH; YacTOThI H
neprofa KojeOaHWH MaTeMaTH4YeCKOro MAasTHHKA; 4YacTOThl W Tepuojaa
KojeOaHul MPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIEr0 Ha phblyar;
paboThl CHJIBI YHOPYTOCTH TMPU TOABEME Tpy3a C MOMOIINBIO HEMOABHKHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOIIBIO TOJBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEJIOBOM CHJIBI OT 00BEMaA MOTPYyKEHHOU
YacTH TeJla U OT IUIOTHOCTHU KHMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIbI
OT MaccChl Teja; CUJIbl TPEHUS CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOT'O AAaBJICHUS U OT
poaa MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLIECH B MPYKUHE, OT CTEIECHU
nedopMaly MPYKUHBL;, YCKOPEHHsSI Opycka OT yriia HaKJIOHA HAIPaBIISIOMICH;
neproja (4acToThl) KOJeOaHWH HUTSHOTO MAasTHUKA OT JUTMHBI HUTH; MEPHOJA
KojeOaHuil NPYKUHHOIO MasiTHUKA OT MAacChl Ipy3a M >KECTKOCTU IPYKUHBL
UCCIIeIOBAaHNE HE3aBUCHUMOCTH IEpPHOJia KOJICOAHWH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBHA paBHOBCCHUS pblyara

1.30

Qusuyeckue sA61eHUs 6 npupode: TPUMEPHl IBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B )KMBOW U HEXHUBOU MPHUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTJIHBBI, ABWXCHHUC IIJIAHCT ComHeyHOM CHCTCMBI,




PEaKTUBHOE IBW)KEHHME JKUBBIX OPIaHM3MOB, PbIYard B TEJIE YEJIOBEKA, BIUIHUE
aTMOC(EpHOTO NABJICHUS Ha >KUBOW OpraHW3M, IUIaBaHWE PbIO, BOCIIPHATHE

3BYKOB JXUBOTHBIMHU, 3€MJICTPACCHUC, CeliCMUYECKIE BOJIHBI, IYHAMH, 5XO0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOSAHUA U
YCKOPCHUA, AUHAMOMCTpP, I[MOAIIHWIIHUKH, PAKCTHI, pbIyar, MOJBIKHBIN U

HEIIOIBH>KHBIH 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, MNPOCTHIC MCXaHHU3MbI B 6BITy,

131 COOOIAOIINECS] COCYNbI, YCTPOHCTBO BOJONPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp, IXOJOT,
UCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKCHHUSI ~ MOJICKYJSIPHO-KUHETUYECKOW  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojienu TBEPIOro, KUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHsie Tena

55 JIBrxenune wyactuy BemiectBa. CBS3b  CKOPOCTHM  JABMKEHUS YacTHI[ C

' TeMIiepatypoil. bpoynoBckoe aBmxenue, 1updy3us

2.3 CMmaunBaHuE M KallWJUISIPHBIE SIBJICHUS

24 TemioBoe pacivpeHue u cxxatue

2.5 TermoBoe paBHOBECHE

5 6 BuyTpennsis sneprus. PaGora u Termonepenada Kak CcHocoObl H3MEHEHUS

' BHYTPEHHEHN HEpruun

2.7 Buasl Temionepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, H3TyYCHUE
HarpeBanue wu oxnaxngenue ten. KoaudecTBO  TEMNIOTHL. Y ieNibHAs
TEIUIOEMKOCTbD:

2.8
O=am(t,—1)
3aKOH COXpAaHEHMsI PHEPruu B TEIUIOBBIX MPOIECCaX. YPaBHEHUE TEIJIOBOTO
Oananca:

2.9

O+0,+..=0
HUcnapenue u koHueHcanusd. V3MeHeHHE BHYTPEHHEH SHEpPrud B MpolEcce
510 ucnapeHus MW KoHjaeHcauuu. KwumneHune HKUAKOCTH. YAenbHas TerioTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxxnocts Bo3myxa

2.12

[InaBnenne wu Kpucrajumsauus. II3MeHeHMe BHYTPEHHEHW OJHEpPIUM IpH

IJIaBJICHUU U KpUCTAJIJIM3allH. yI[eJIBHaSI TCIIOTA IIJIaBJICHHUA

2.13

BHyTpeHHsIs SHEprHs CTOpPaHuUs TOIUIMBA. Y AelbHAs TEIUIOTa CrOPaHUs TOTUINBA!
q=0/m

2.14

[puniune! paboTs! TernoBeix aeurarenei. KITJ{ TemnoBoro nuraress

2.15

Ilpakmuueckue pabomol

W3mepenne ynenbHOM TEIIOEMKOCTH METaUNIMYECKOro LUIMHAPA; KOJIWYecTBa
TEIUIOTHI, TOJYYeHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (HUKCUPOBAHHOU
Macchl, B KOTOPYIO OIIYIIEH HarpeThlii IIWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJIaHHOT'O HATPETHIM IIJIWHIPOM, TIOCIE OIYCKaHWS €ro B BOMY KOMHATHOMN
TEMIIEPATyphl; OTHOCUTEIBHOM BIIAXKHOCTH BO3/yXa; VYIEIbHON TEIJIOTHI
MIaBjaeHuss Jbpaa. MccnenoBaHue WM3MEHEHMsI TEMIIEpaTypbl BOIBI  MpHU
Pa3IUYHBIX YCJIOBHUSX; SIBJICHUS TEIUIOOOMEHA NPHU CMEIIUBAHUU XOJOIHOU U

FOpﬂ‘-Ieﬁ BOJBI; IIpOLIECCa UCTIAPCHUSA

2.16

Dusuueckue s61eHUA 8 npupooe: TIOBEPXHOCTHOE HATSIKEHUE M KalWJUIIpPHbIE
SBJICHUSI B NPHUPOJIE, KPUCTAJUIBI B MpHpoJe, udnydyeHue ConHLa, 3aMep3aHue

BOJI0EMOB, MOPCKHUE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHES, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIIPBL, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIIIOB,
KUIAKOCTHBIM TEPMOMETp, AATYUK TEMIEPATYPhl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUTATEIb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHNA

3.1

BHGKTpI/IBaHI/ISI TCII. Z[Ba BH A JJICKTPHUYCCKUX 3apsA10B

3.2

B3anmoneiicTBre 3apsokeHHBIX Tell. 3akoH Kynmona

33

3aKOH COXpaHEHUS AICKTPUIECKOro 3apsaa

34

3HeKTpI/I‘-IeCKOC IIoJIC. HaHp}I)KéHHOCTL QJICKTPHUYCCKOr'o  IIOJIA. HpI/IHI_II/IH

CYNECPIO3UIHNHU SJICKTPUICCKUX noJei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenu »snektpudeckux 3apsgoB. JleiicTBHE 3JIEKTPUYECKOro TMOJig Ha

aNeKTpudecKue 3apsiabl. [[pOBOJHUKHY U TUANEKTPUKH




[TocTosiHHBIN ANEKTpUYECKHU TOK. [[elicTBUs 3nekTprudeckoro Toka. Cuia Toka.

Hamnpsixenue.
3.6 I=q/t,U=A/q
DJIEKTPUUYECKOE CONPOTUBJICHUE. Y IETbHOE JIEKTPUUECKOE CONTPOTUBIICHUE:
3.7 R =pl/S
3.8 3akoH OMa ju1s yyacTka snekrpuueckoi nenu: I = U/R
[locnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COEMHEHUE TPOBOJHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;:1=I+1I; Rzi.
2 2 2
CMmenanHble COETMHEHUS TPOBOJHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenmna:
3.11 O=I"-R-t
310 OnbiT Opcrena. MarHutHoe mosie MPSMOrOo MPOBOJHUKA C TOKOM. JIMHHMM
MAarHUTHON MHIYKIIUH
313 MargutHoe 1OJ€ IOCTOSIHHOIO MarHuTa. BzanMoaelcTBHE ITIOCTOSHHBIX
MarfuToB
3.14 JlelicTBME MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABneHue deKTpoMarauTHON nHAYKUMK. [IpaBuso Jlenua
Ilpakmuueckue pabomol
N3mepenne  DJIEKTPUYECKOTO  COMPOTHBJICHUS  PE3UCTOPA;  MOITHOCTH
316 AIEKTPUUECKOTO TOKA; PabOTHI SJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TPOBOIHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH

COIIPOTUBJICHHA OT JIMHBI ITPOBOJHHUKA, IIOIIAAW €ro MOIICPEYHOro CCUCHUA U




YACJIBHOT'O COIIPOTUBJIICHU.
HpOBepKa mnmpaBujia I SJICKTPUUCCKOTO HAIIPAXKCHUA IIPH MOCICAOBATCIIBHOM
COCAVMHCHUHN IIPOBOJHUKOB; IIpaBuWjia MJIA CHJIIbBI JSJICKTPUYCCKOro TOKa IIpH

napajijIeIbHOM COEAMHEHUN TPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Dusuueckue a6neHUs 6 npupooe: D3IEKTPUUECKUE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTraHU3MOB, MAarHUTHOE TOJIE€ 3eMJIH, Ipeii( MOIIOCOB,
POJIb MAarHUTHOTO TIOJISI JIJIs1 KU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea.: 3IEKTPOCKOI, aMIepMeTp, BOJIBTMETp, PpeocTar,
CYETUUK  DJICKTPUYECKON  DHEPTrUU,  AJICKTPOOCBETHTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTesbHbIE ANEKTPONPUOOPHI (mpumepsl), JEKTPUUYECKHE
MPEAOXPAHUTENH, DJICKTPOMATHHUT, JJEKTPOJBHUIaTelh IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJTH
3.20 JlydeBast mozens cBeta. [IpsimonnHeliHOE paclipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHUS CBETA
3.23 Jucnepcus cBera
304 Jlunza. Xox nydeii B nunze. DokycHoe paccrosiHue JuH3BL. ONTHYecKas cuia
' nuH3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpruOopbl
IIpaxmuyeckue pabomul
M3mepeHue onTHYECKOW CHIIBI coOuparomieil JuH3bI; (OKYCHOTO PAaCCTOSHUS
cobuparomieid JuH3BI (10 CBOMCTBY paBeHCTBA pa3MEpoB IpeaMeTa |
M300paKeHus], KOrJa MpeAMET PAacIoIOKeH B JBOMHOM (oKyce), moKa3zaTens
3.26 MIPEJIOMJICHHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300pa)KeHUs, MOJTYYSHHOTO C IIOMOIIBIO COOMparoieit
JTUH3bI; U3MEHEHHs] (POKYCHOrO pacCTOSIHHSL JBYX CIIO)KEHHBIX JIMH3;
3aBUCHUMOCTH YTJia MPEIOMJICHHUSI CBETOBOTO Jiyya OT YyIiia NMaJeHHs Ha TpaHUIle
«BO3IyX — CTEKIIO»
327 Qusuyeckue aenenusi 6 npupode: 3arMmeHuss ConHua u JIyHbl, 1BeTa Ted,
' ONTUYECKHUE ABJICHUS B aTMOCchepe (IIBeT HeOa, pedpakius, pagyra, MAPax)
308 Texnuyeckue ycmpoticmeéa: O4YKH, TEpHUCKOI, QoToanmapar, ONTHYECKHE
. CBETOBOJbI
4 KBAHTOBEBIE ABJIEHUA




PannoaktuBHOCTh. Anb(da-, 6eTa-, raMma-u3nydeHnus. Peakiuu anbda-u Oera-

4.1
pacmnaja

4.2 OmnerTel Pesepdopaa mo paccesnuto ansga-yactuul. [lnanerapaas moaens aToma

43 Cocras atomMHOro0 spa. M3oTomnsl

4.4 [Tepuon monypacnaga aTOMHBIX SIAEP

4.5 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apSAJ0BOIO K MaCCOBOI'O YHCET
Qusuueckue A61eHUs 6 nNpupode. €CTECTBEHHBIN pPaaUOAKTUBHBIA (poH,

4.6 KOCMUYECKHE JIy4d, PpPaJUOAKTUBHOE W3JIyUEHUE NPUPOJHBIX MHUHEPAJIOB,
NENCTBUE PaAMOAKTUBHBIX U3JIyYEHUI Ha OPraHUu3M YeJIOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHIUBHUYaIbHbBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SOHEPICTUKA




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®uswuka, 7 knacce/ [epeimkua U.M., Banos A.U., AkiimonepHoe 00IIECTBO

«M3narenscTBO «lIpocBemenne

METOINYECKHUE MATEPHUAJIbBI UIA YUUTEJIA

®dusuka. 7 kmacc. Meroanyeckoe nocodue k yueonuky A.B. Ileppimkuna
CaMocTosTenbHBIC U KOHTPOJbHBIC PaboThl. du3uka. 7 knacc. Pusuka. 7 kmace. TecTsl,

XannanoB H.K., Xannanosa T.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

Ipe3enTanus, BUACOPOJIUK, MYIbTUMEIUUHBIA KOMITJIEKC K Y4eOHUKY, HHTEpPHETpeCcypc,
BUpTYyaibHas Jaboparopus https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-fizika/
https://lecta.rosuchebnik.ru/ http://www.fizika.ru/ https://fiz.1sept.ru/fizarchive.php

http://school-collection.edu.ru/ https://rosuchebnik.ru/ https://www.youtube.com/
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