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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma 10 (¢uU3MKE OCHOBHOTO OOIIEro 00pa3oBaHUS
cocTaBiieHa Ha OCHOBe TpeboBaHMi K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHOI IPOrpaMMmBbl OCHOBHOTO o01ero oOpa3oBaHus,
MPEACTAaBICHHBIX B  (pefepaJbHOM  TOCYJIapCTBEHHOM  00pa3oBaTEIbHOM
CTaHJapTe OCHOBHOro oo6mero oOpazoBanusi (Ilpukaz MuHuctepcTBa
npocBemieHust Poccuiickoit ®denepanmu Ne 568 ot 18.07.2022 “O BHeceHuu
U3MEHEHUN B (QeaepalbHblil TOCYJIapCTBEHHBINM 00pa3oBaTENbHBIA CTaHAAPT
OCHOBHOTO oOmiero oo6pas3oBanus’), ¢enepaabHOl pabodeil  mporpaMmbl
yaebHoro npeamera «dusuka», OOII OO0 u yuednoro miana '6OY OOII c.
HoBas Paueiika, a Takke Ha OCHOBE XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTAaTOB
JTyXOBHO-HPABCTBEHHOTO Pa3BHUTHsI, BOCIIUTAHUS U COIUATTU3AINH O0yJarOIIIXCS,
MpECTaBICHHBIX B paboueit mporpamme Bocnutanust ['BOY OOI c. Hosas
Paueiika.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

[IporpaMmma 1o ¢Qu3uke Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJOXEHUM M TpeOOBaHWI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YPOBHE OCHOBHOM 00pa30oBaTENIbHON MPOrpaMMbl, MPEICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM peaepaibHON padoyel mporpaMmmMbl BOCIUTaHUS U
KoHnuenuuu npenonasanus yueOHoro npeamera «Ouszukay.

CopepxaHve mporpamMmbel MO (U3MKE HampasieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH OOYyYarolUXCs M OpraHu3aldi0 HU3y4YeHUs
¢u3MKN Ha AEsATeNbHOCTHON OcHOBe. B mporpamme mno ¢u3Mke y4dHUTBHIBAKOTCS
BO3MOXHOCTH yueOHOro mpeamera B peanuzaiuu TpedoBanuii GI'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METApPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKXKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[IporpamMma no ¢usmnke ycTaHaBIMBAET pacHpeesieHie yueOHOro Matepuana
1o rogam oOydeHus (1o KjaccaM), Ipejaraet NpuMepHyI0 MOCIeq0BaTEIbHOCTh
W3Y4YEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSA NPEIMETHOIO COJEpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Iporpamma 1o ¢usuke paspaboTaHa C ILEJIbI0 OKa3aHUs METOAMYECKON
MOMOIIH YUUTENIO B CO3/IaHUU paboyeil MporpaMMbl M0 y4eOHOMY MPEAMETY.

®u3uka SABIAETCA CHCTEMOOOPA3YIOIIMM  JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBJIICHUHM, HW3y4aeMbIX XUMHEH, OHOJOTHEH, acTpOHOMHEH | (PU3MYECKON
reorpagueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTHUHY MHpA,



MPENIOCTaBIsAeT HamOoJiee SCHbIE O0O0pas3ilbl TNPUMEHEHHS HAyYHOTO METOo/a
MO3HAHUSA, TO €CTh CII0C00a MOTyYEHUS JOCTOBEPHBIX 3HAHUH O MUPE.

OnHa W3 TWIaBHBIX 3ajJa4 (U3MUECKOro oOpa3oBaHMsI B CTPYKType OOIIero
o0pa3oBaHMsI COCTOUT B (OPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnkn Ha 0a30BOM YpPOBHE TMPEIAINOJAracT OBJAJCHUE
CJICIYIONUMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIONUMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHWBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO HCCIICIOBAHUS;

e HHTEPIPETHPOBATH  JAaHHBIE W  HUCIONB30BaTh  HAYYHBIC
JIOKa3aTeNIbCTBA JJIsl OJTyYEeHUS BHIBOJIOB.

HEJU N3YYEHUSA YYEBHOI'O NIPEJAMETA «®U3UKA)>

lenmu wu3ydeHuss (uU3MKKM Ha YpOBHE OCHOBHOIO 00I1Iero o0pa3oBaHUs
onpenenensl B Konmenmuu mnpenogaBaHus ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit ®enepanuu, pearnu3yomux
OCHOBHBIE  001Ie00pa3oBaTEIbHBIE NPOrPAMMBI, YTBEPKACHHOW pEIICHHUEM
Komnerun MunucrepctBa npocsemienus Poccuiickoit @eneparuu (IpoToKos ot 3
nekadpst 2019 r. Ne [1K-48H).

eau nzyyenus pusuku:

e MpuUOOpPETEHHE UHTEpeca M CTPEMJICHUS OO0ydYarolmuxcsi K HaydHOMY
W3YUYCHHUIO MPUPOJbI, PA3BUTHE HMX HWHTEIUICKTYaJbHbIX W TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMuUpOBaHHME HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjbTara H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKHU;

e (opmupoBaHue mpencTaBICHUNA O POJIU (GUBUKU JUISI Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

e pa3BUTHEC  TPEACTABICHUM O  BO3MOXHBIX  cdepax  Oymymiei
poeCCHOHAIIBHON JICSITCIBHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJATOTOBKA K
JajgbHelIeMy 00yUYeHHUIO B 9TOM HallpaBJICHUHU.

JlocTrxkeHne 3TUX Iejed mporpamMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO

o0m1ero 06pazoBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIOIUX 3a4a4;

e TmpuoOpeTeHHWe 3HAHUW O JHUCKPETHOM CTPOCHHUU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSX

e MpUOOpPETEHHE YMEHHUM OINMUCHIBATh U OOBACHATH (PU3UUYECKUE SIBICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUK;



e OCBOGHME METOJOB pEUIEHUS MPOCTEUINMX pPacUETHBIX 3aJad ¢
UCITOJIb30BAaHUEM (bu3nIEeCKUX MOJICIIEH, TBOPYECKUX u
PaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMCHUU HAONIOAATH MPUPOJIHBIC SIBJICHUS M BBITOIHAITH OIBITHI,
gabopatopHble  pabOTBl M JKCIEPUMEHTAIbHBIE HCCIEAOBAaHUSA C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOCHHE NPHUEMOB pabOTHl ¢ MH(MOpMaIUen (HU3MUIECKOro COJEep KaHMUs,
BKJIIOYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSIX (DU3UKH, aHAU3 U
KPUTUYECKOE OLICHUBaHUE UH(POPMALIHH;

e 3HAKOMCTBO cO chepamu MpoQecCUOHANBHON NeATEIbHOCTH, CBA3aHHBIMU
C (u3MKONH, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3HMUECKON HAYKH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEBHOM IIVIAHE

Ha wusyuenue ¢usuku (0a30Bblli ypOBEHb) Ha YPOBHE OCHOBHOT'O OOLIETrO
oOpazoBaHus oTBoAUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJlEN0), B 8
kiacce — 68 gacos (2 yaca B Heenmo), B 9 kimacce — 102 vaca (3 yaca B HEJEINIO).

[Ipenyaraemeiii B mporpamMmme mo (uU3MKe MepeueHb J1abopaTOpHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeJIaeT BHIOOpP MPOBEICHUS
7a00paTOPHBIX PabOT M OMBITOB C YYECTOM HHAMBUIYAJIbHBIX OCOOEHHOCTEH
0Oy4Jaromnuxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeaIaraeMplx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa Mo (U3HKE.



1. COAEP)KAHUE YYEBHOI'O NPEJMETA «®PU3UKA»

7 KJIIACC

Pa3znen 1. ®u3nka u e¢ poJib B IO3HAHMHN OKPYKAKOIIEr0 MUPA.

@usznka — Hayka o npupoze. fBneHus npuponsl. PU3NYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

@dusnueckue BenUUUHBL. M3mepeHue ¢usnueckux BenuuuH. Puznyeckue
npudopsl. [TorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢u3uka u jApyrue ecTeCTBEHHbIE HAyKd H3Y4alOT IPUPOLY.
EcTecTBeHHO-HAy4YHBI METOJl IO3HAHUS: HAOJIOJEHUE, MOCTAaHOBKAa HAy4YHOI'O
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT 10 MPOBEPKE TUIOTE3, OObSICHEHUE
HaOmogaeMoro ApiieHus. Onucanne GU3NYECKUX SIBJICHUMN C TIOMOIIBIO MOJETIEH.

Jemoncmpayuu.
1. MexaHU4YeCKHUE, TEIJIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUS.

2. dusuyeckue mpudOPHI U MPoLEeTypa MPSAMbIX U3MEPEHHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue HEeHbI ASJICHUS Kbl U3MEPUTEIHHOTO Mpudopa.

N3MepeHne pacCcTOsSHUM.

N3mepenue o0beMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3Mmepenue TtemmepaTypbl NMpPU MOMOIIU >KUAKOCTHOTO TEPMOMETpa H

JTaTYuKa TeMIepaTyphl.

a bk~ e

6. IIpoBeneHue ucciaenoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJIETA
IIapuKa, MyIIEHHOTO FOPU30HTAIBHO, TeM OO0Jjblle, YeM OOJible BhICOTA
yCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUsI 0 CTPOEHNH BelllecTBa.

Crpoenue BemecTBa: aTOMbl M MOJIEKYJIBI, MX pa3Mepbl. OIbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxkenue uactul BemecTBa. CBA3b CKOPOCTH JBWKEHUS 4YacTHL C
TeMriepaTypoii. bpoyHoBckoe paBwxkenue, auddysus. BzanmoneiicTBue yacTull
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, HKUIAKOCTEW U TBEPIBIX
(KpUCTaJNIMYECKNX) Tesl. B3anMMOCBSI3b MEXIy CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu.



Hab6mronenne 6poyHOBCKOTO TBUKCHHUS.

2. Habmonenue nuddysum.

HaGnronenne  sBneHWN,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM WA
OTTAJIKUBAaHUEM YaCTHUI] BEIECTBA.

Jlabopamopnwie padbomot u onvimot.

1. OuneHka jJuameTpa aroMa METOJOM PSAOB (C  HCIOJIb30BAaHUEM

dboTorpadwmii).

2. OnbITHI MO HAOMIOACHUIO TEIJIOBOIO PACIIMPEHUS ra30B.

3. OmnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe H B3aMMO/IeliCTBHE TeJl.

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOpPOCTb IIPU HEPAaBHOMEPHOM JBMKEHUHU. PacdeT myTu u
BPEMEHHU JIBUKEHUS.

SBneHne uWHEpUUU. 3aKOH MHEpUUU. B3anmoneicTBHE Tel Kak MpUYMHA
M3MEHEHHS] CKOPOCTH JABWKEHHs Tel. Macca KkKak Mepa HWHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b MIIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€AMHUIE
0o0BbEMa BEIIECTBA.

Cuita Kak xapakTepHUCTHKa B3auMOJeUCTBUA Ten. Cuia ynpyrocTd M 3aKOH
['yka. 3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUSA U CUJIA
TsokecTd. CHila TSHKECTH Ha Apyrux raHetax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAIPABJIEHHBIX O OJHOU NpsMou. PaBHozaencTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHre B MpUPOJIE U TEXHUKE.

Jlemoncmpayuu.

Habnrogenne MexaHn4ecKoro JBUKEHUS Tena.

N3mepenre cKopoCcTy MPSMOIMHEHHOTO JIBUKCHMUS.

HabGnronenue siBjeHUs] HHEPIIUU.

Hab6nronenue u3meHeHrs CKOPOCTH MPU B3aUMOICHCTBUU TEJ.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TET.

CoxeHune CHJl, HallpaBJIEHHBIX 110 OJHOM NPSIMOM.

Jlabopamopnuie padbomot u onvimet.

1. OmpeneneHre CKOPOCTU PABHOMEPHOTO JIBIKEHUS (IIApUKa B KUIAKOCTH,
MOJICIIU AJICKTPUIECKOTO aBTOMOOWIIS M TaK Jlajee).

2. OmnpeneneHue cpeHeN CKOPOCTU CKOJIbKEHUSI OpyCKa UK IIapuKa 1o
HAaKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPOTO TEIIA.

4. OTBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh PACTHKEHUS (AehopMaIivm)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUS CKOIbKEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

© g bk wbd



Pa3znesn 4. JlaBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B.

JHaBnenne. CriocoObl YMEHBILICHUS M YBEJIIMUCHHS JaBjicHus. [laBieHue rasa.
3aBUCHUMOCTh JIaBJICHUSI Ta3a OT oO0beéMa, TeMmreparypel. Ilepenaua naBieHus
TBEPJBIMU TeJaMH, KUJIKOCTIMU M razamu. 3akoH [lackans. [IHeBmaTuueckue
MaIuHbl. 3aBUCUMOCTh JABJICHUS KHUAKOCTH OT TiIyOuHBI. ['mapoctaTudeckuit
napajokc. Coolraromuecs: cocyibl. [ uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnu u atMocdepHoe mamieHue. [IpuuuMHBI CyIIEeCTBOBAHUS
BO3aAymHONH o06ojouku 3emmu. OnbiT Toppuuemnu. M3mepenune armochepHOTO
JABJICHUS. 3aBUCHUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHuss aTMOCHEPHOTO JTaBIICHUS.

JleficTBUE KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJl0. BeITamkuBaroias
(apxumenoBa) cuiia. 3akoH Apxumena. [InaBanue Ten. Bozmyxormiapanue.

Jlemoncmpayuu.
3aBUCHUMOCTbH JaBJICHUS ra3a OT TEMIIEPATYPHI.

ITepenava naBiaeHUS KUJIKOCTHIO U Ta30M.
Coobmiaroiuecst CoCyIbl.

['mppaBnuyeckunii mpecc.

[IposiBieHne neUCTBUS aTMOC(EPHOTO JTABICHUS.

N e

3aBHUCHMOCTD BBITAIKMBAIOIICH CUJTBI OT 00BEMa MTOTPY>KEHHOM YacTH Teja
U IJIOTHOCTH KUIKOCTH.
PaBEeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

~

VYcnoBue maBaHus TeN: MJIABAHUE WM MOTPY>KEHUE TET B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00beMa MOrPY>KEHHOU B
KHUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIONMICH  CWJIBI, JCWCTBYIOIIEH Ha  TeEJo,
NOTPYKEHHOE B KUIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, IEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT MaccChl TeJa.

4. OnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOUIEH CHJIBI,
JNEUCTBYIOIIEH Ha TEJO B JKUJIKOCTH, OT 0ObeMa TMOTPY>KCHHOM B
KUJKOCTh YaCTH TeJIa U OT IUIOTHOCTU KUJKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOAKH H
ONpeIeJICHUE €€ TPY30M0AbEMHOCTH.

Pa3znes 5. PaboTra M MOIIHOCTH. DHEPIrusl.

Mexannueckas pabota. MOUTHOCTb.

IIpocTeie MexaHM3MBI: pbIyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecus pbivara. [[pumMeHeHue mpaBuiia paBHOBECHS pbhluara K 0JI0KY.



«3onoroe mnpaBuno» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpoctsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHetndeckas W TNOTEHUHUAJIbHAS OHEPrusl.
[IpeBpailieHre OHOTO BUIA MEXAHUYECKOW SHEPIUU B APYroil. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. [IpuMepbI MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomot u onvimol.

1. Onpenenenue pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBIXKCHHUH Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBaHue yCcaOBUN PaBHOBECHS pblyara.
3. Uzmepenue KIIJI HaKI0OHHOM MIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.
8 KJIACC

Pa3nen 6. TensioBble siBj1eHHS.

OCHOBHBIEC TIOJIOKEHHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOPUH CTPOECHUSA
BemecTBa. Macca u pasMepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEpPAOro, KHUIAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObSICHEHHE CBONCTB ra3oB, KUJKOCTEH U
TBEPJBIX TEJI HAa OCHOBE IMOJOXKEHUNH MOJEKYISIPHO--KHHETUUYECKON TEOPHH.
CmaunBaHUE U KaNWUISIPHBIE SIBJIEHUS. TENI0BOE pACIIUPEHUE U CIKATHE.

Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl W3MEHEHHs BHYTPEHHEW SHEpPruu:
Temionepeaaya 151 COBEPIICHUE paboTHI. Bubr TEIUIoNepeaaum:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonuyecTBo TermnoThl. YenpHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEHHE TemioBoro ©OamaHca. I[lnaBinenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJI€JIbHAA TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u koujeHcaus. Mcnapenue. Kumnenue. YienpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATypbl KHUIEHUS OT aTMOoc(hepHOTO
JTaBJICHUSI.

BrnaxnocTts Bo3ayXxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJIOTA CTOPAHUS.

[Tpuntumner padoTts! TemioBbix aurateneit KI1J[ rermmoBoro npuraress.
TerioBbie ABUTaTENN U 3alIATA OKPYKAIOLIECH CPEdbI.

3aKOH COXpaHEHUS U MPEBPAILCHUSI SHEPTUH B TEIIOBBIX MpoOlieccax.

Hemoncmpauuu.

1. HaOmroneHnue OpoyHOBCKOTO IBUKEHUS.
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9.

Hab6mronenune nuddysun.

HaOnronenue siBeHri cMaurBaHUsI U KalTWJUISIPHBIX SIBJICHUM.
HabrogeHue TemioBoro pacimpeHus Tell.

N3menenue naBieHus raza npu U3MEHEHUU 00bEMa U HarpeBaHUU WU
OXJIAXKJCHUH.

[IpaBuina u3MepeHus: TeMIepaTypsl.

Bunae! Tennonepenayu.

OxJtaXxJieHUe MpU COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHIIAMH.

10. CpaBHEHHE TEIJIOEMKOCTEN pa3IMYHbIX BELIECTB.

11. HaGmroieHue KUmneHus.

12. HabmroieHre oCTOSIHCTBA TeMIIEPATyPhl IMPHU TIJIaBJICHUH.
13. Moaenu TEII0OBBIX ABUTATEIICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

OnbITHI 110 OOHAPYKEHUIO JEHCTBUSI CUIT MOJIEKYJIIPHOTO IPUTSKEHHUSL.
OnpITHl IO BHIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WUJIU caxapa.
OnbIThI 110 HAOTIOAEHUIO TETIJIOBOIO PACILIMPEHUSI Ta30B, )KUJIKOCTEHN U
TBEP/BIX TEN.

Omnpenenenre 1aBieHUs BO3AyXxa B OaJIJIOHE IIIPUIIA.

OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD AaBJICHUS BO3yXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHHS.

[IpoBepka runoTe3sl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUECKON TPyOKE OT TEMIIEpaTyphl.

Habntonenne u3MeHEHUsi BHYTPEHHEHW OHHEpruM Tella B pe3yJibTare
TeIJIonepeayl U padoThl BHEITHUX CHIL

HccnenoBanue siBJIEHUS TEMIOOOMEHA MPU CMEIIMBAHUH XOJIOAHOU U
ropsiueu BOJBI.

OnpeneneHne  KOJIMYECTBA  TEIUIOTHL, IOJYYEHHOTO BOJOM  IpU
TEII000OMEHE C HarpeThIM METAJUIMYECKUM IIHIIUHIPOM.

10. Onpenenenne yaenbHON TEMIIOEMKOCTH BEILIECTBA.
11. UccnenoBanue npoiecca UCIapeHus.

12. OnpeneneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3yXa.
13. OnpeneneHne yAenbHON TEMIOTHI IUIABICHUS JbA.

Pa3znen 7. DinekTpuyeckre U MAarHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTpUYECKUX 3apsiioB. BzaumoneiicTBue
3apsoKeHHbIX  Tell. 3akoH Kynmona (3aBUCHMMOCTh CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJTMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

Onektpuueckoe mnoisie. Hampsoxk€HHOCTh anekTpuyeckoro mnois. [IpuHiun
CYNEpIIO3ULINU PJIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA JIEKTPUUYECKUM 3apsl.
Crpoenue aroma. IIpOBOJHMKM W  JUPJCKTPUKUA. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCJIOBHUS CYHIECTBOBAHUS AJIEKTPUUECKOTO TOKA.
N CcTOYHUKM TOCTOSSHHOTO TOKa. JIEHCTBUSI 3JIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX M razax.

Onektpuueckas  nenb. Cuia  TOKa.  DJIEKTPUUYECKOE  HaIpsHKEHHUE.
ConpoTHuBIECHHE TMPOBOJHUKA. YAEIbHOE CONMPOTHBIICHHE BemlecTBa. 3akoH Oma
o yyactka uenu. [locnepmoBarenbHOE W NapalyieIbHOE  COCIMHEHHUE
MIPOBOJIHUKOB.

Pabora u MOIIHOCTH »3JEKTpHUYECKOro Toka. 3akoH Jlxoymns—Jlenna.
DnexkTpudecKre Ienu U MoTpeOuTenu eKTpuueckon 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE  MarHuThl. B3aumoaelWCTBHE  NOCTOSIHHBIX ~ MAarHWTOB.
MaruauTtHoe nose. MarHuTHoe noJsie 3eMJIM M €ro 3HAaYCHHUE JJIsl )KU3HU Ha 3eMlie.
OmeiT  Opcrema. MarHutHoe 1oNe  dJIEKTpUYECKOro Toka. [IpumeneHune
AJIEKTPOMArHUTOB B TEXHUKE. JIEHCTBME MAarHUTHOIO T10JIS1 HA IIPOBOJHUK C TOKOM.
DNEKTPOJIBUTaTeNlb IMOCTOSSHHOTO TOKa. VCHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. fABneHne 3MEKTpOMarHuTHOM UHAYKOMM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl ITOJTyYECHHS IIEKTPUYECKOU DHEPIUH.
DNEeKTPOCTAaHIIMU HA BO30OHOBIIIEMbIX HCTOUHUKAX SHEPTUU.
Jlemoncmpayuu.

DJeKTpU3anus Tell.

JIBa poJ1a 3MEKTPUUYECKUX 3apsiA0B U B3aUMOJICMCTBUE 3apsIKEHHBIX TEJ.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIA.
DNEeKTpOCTaTUUECKas UHTYKIIUSI.

3aKOH COXpaHEHUS IIEKTPUUECKUX 3apsI0B.
[IpOBOIHUKH U TUIJIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JTUHUM JIEKTPUYECKOTO TTOJIS.
M cTOYHMKY IOCTOSIHHOTO TOKA.

9. JleWCTBUS SJIEKTPUUYECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B KUJKOCTH.

11. I'a30BbIU pa3ps.
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12. I3MepeHne CUITbl TOKa aMIIEPMETPOM.

13. I3mepeHune 3JIeKTpUIECKOro HaPsKEHUSI BOJIbTMETPOM.

14. PeocTar 1 Mara3svH COIIPOTHUBIICHUM.

15. B3auMo1eicTBUE TOCTOSIHHBIX MAarHUTOB.

16. MoxenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS TTOJI0COB MAarHUTA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHue MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarsnuTHoe 1oJie ToKa. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO TOJIsI HA TPOBOTHUK C TOKOM.

DNEKTPOJIBUTATEIb IOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS SJEKTPOMATHUTHOM UHAYKITUH.

OnbiThl Dapajes.

3aBUCUMOCTh HANpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHMS.

DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimol.

1.
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10.
11

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHUIO DJIEKTpU3AIMU TEN MHIAYKIMEH W TMpU
CONIPUKOCHOBEHUH.

HccnenoBanne IOEUCTBUSA JJIEKTPUYECKOTO IO HA IPOBOAHUKH U
TUBJIEKTPUKHU.

COopka u npoBepka pabOThI AIEKTPUUECKOM 1IENH TOCTOSTHHOTO TOKA.
W3MepeHne u peryampoBaHue CHIIBI TOKA.

N3mepenure u peryaupoBaHue HaMPsKEHMS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4Y€pe3 pE3UCTOp, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JJIUHBI, IJIOMIAJAM TMOMEPEUHOIrO
CEUYEHUS U MaTepuala.

[IpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUM IIPU  MOCJEI0BATEIILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia MJisi CUJIBI TOKA NPU MAPAJJIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padOTHI AMEKTPUUESCKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

.Omnpezgenenne MOIIHOCTA JJIEKTPUUECKOTO TOKA, BBIAEIAEMOM Ha

pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JIAMITOYKY, OT
HANPSKCHUS HA HEW.

Onpenenenue KII/[ HarpeBarers.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHS ITOCTOSTHHBIX MAarHUTOB.
N3ydenne MarHUTHOTO TIOJS  TOCTOSHHBIX ~MarHUTOB TpPU X
00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne neiCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. OnBITBl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJECUCTBUS
KaTylUKM C TOKOM M MarHura OT CWIbl TOKa W HAIpaBJICHUSA TOKA B
KaTyLIKe.

18. I3ydyeHue AeiCcTBUsI MarHUTHOTO I10J1s1 HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydyeHrne paboThl 3JEKTPOIBUIaTENS.

20. 3mepenue KIIJl anekTpoaBurareibHONM yCTaHOBKH.

21.OnbITBI IO MCCJEAOBAHMIO SBJICHUS JJIEKTPOMATHUTHOM WHIYKLUH:
UCCIICOBAHUE W3MEHEHUM 3HAYECHUSA W HAIPaBJICHUSA WHAYKLIHUOHHOIO
TOKa.

9 KVIACC

Pa3nen 8. MexaHuveckue siBJIeHHS.

Mexannueckoe JBMKeHUE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBH)KEHHUS. PaBHOMEpPHOE MNpPSIMOJIMHENHOE
nBrkeHue. HepaBHomepHoe npsiMonuHENHOE BMKeHUE. CpeaHsis 1 MTHOBEHHAs
CKOpOCTb TeJIa IPU HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOycKOopeHHOE MpsMONMHEHHOe ABMxkeHue. CB0OOOIHOE
najgenue. OnbiThl ["anues.

PaBHOMepHOE NBIKEHME 110 OKpY)HOCTH. [lepron u yactora oOpatieHus.
JIuneiHas u yrioBasi CKOpocTd. LIeHTpoCcTpeMHUTENBHOE YCKOPEHUE.

[Tepsebiit 3akoH HeroToHa. Bropoi 3akoH HetoroHa. Tperuit 3akoH HeroToHA.
[IpyHIMN CyTIEPIIO3UIIMHN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Criia TpeHus: CUJia TPEHUS CKOJIbKEHUS, CUla
TPEHUS MOKOSI, IPYTHE BUbI TPECHHUSI.

Cuna TSDKECTHM M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO
najgeHus. JlBmwxkenne maner BOkpyr Connna. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh U nieperpys3Ku.

PaBHOBecue martepuanibHOM TOUkH. AOCONIOTHO TBEpHoe Teno. PaBHoBecue
TBEPJAOTO TEJa C 3aKPETICHHOM OChI0 BpallleHusi. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynbc tena. 3meHenne umnylibca. IMIynbC Cuiibl. 3aKOH COXPAaHEHUS
MMITyJIbCa. PEakTMBHOE IBUKEHUE.

Mexannueckass paboTa W MOIIHOCTh. PaboTa cuil TSKECTH, YHPYTOCTH,
TpeHust. CBs3b 23HEpTruu U padboThl. [loTeHIIMambpHAs SHEPTHUs Tena, MOJHATOTO Hall
IMOBEPXHOCTHIO 3eMiu. [loTeHIManbHas 3HEPTUs C)KaTou NpyKuHbl. Knunertnueckas
sHeprusi. Teopema O KMHETUYECKOW 3HEPruu. 3aKOH COXPAHEHUS MEXaHHYECKOUN
SHEPTHUH.

Jemoncmpayuu.

1. HaOmroneHue MexaHW4eCcKoro JABUKEHUS TeJla OTHOCUTENILHO Pa3HbIX Tel

OTCUETA.
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8.

9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHHE IMyTEN U TPACKTOPU JTBUKEHUS OJHOTO M TOTO K€ Tena
OTHOCUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOpoCTH U yCKOPEHHUSI TPSIMOJIMHEMHOTO JIBUKEHUS.
HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JBHKECHHS.

Habmroienue 1BUKEHUs Tella 0 OKPY>KHOCTH.

HabmroneHre MexaHMueCcKuX IBJICHUM, TPOUCXOJAIINX B CHCTEME OTCUETa
«Temexxka» 1npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JIBUKCHWUU
OTHOCUTEJILHO KaOMHEeTa (PU3UKHU.

3aBUCUMOCTh YCKOPEHUS T€Jla OT MAcChl TeJia U ICUCTBYIOIIEH Ha HETO
CHJIBI.

Habmroienue paBeHcTBa CUJI IIPY B3aUMOJAECHCTBUHU TEIL.

M3meHeHune Beca Tena Mpu YCKOPEHHOM JIBH>KEHHH.

[lepenaya umItyabca Ipu B3aUMOAECHCTBHUM TEIL.

[TpeoOpa3zoBanus SHEPTUM MIPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCA [IPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COTIOTHO YIIPYTrOM B3aUMOJEHCTBUU.
Habnronenue peakTHBHOTO IBH>KEHHS.

CoxpaHeHre MEXaHUYECKON SHEPTUU IIPU CBOOOIHOM IMaJICHUH.
CoxpaHeHHe MEXaHUYECKOM PHEPTUU NIPU IBHKEHHUH TeJIa MO ACHUCTBUEM
IPYKUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

KoncTtpyupoBanue TpakTa A pasroHa M JaJbHEHIIETO0 paBHOMEPHOTO
JBYDKEHUS MIAPUKA WIHA TEICKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBKEHUS Opycka WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM MJIOCKOCTH.

Onpenenenue yCKOpeHHUs Tejla MpPH PAaBHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IMYTU OT BPEMEHHU NPU PABHOYCKOPECHHOM
JIBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSATCA KakK psAJl HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue korhGUIeHTa TPEHUS CKOIBKECHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenve pabOThI CUIIBI TPEHUS TIPU PAaBHOMEPHOM JBIIKEHUU Teia
10 TOPU3OHTAIIBHON MOBEPXHOCTH.



10. Onpenenenue pabOTHl CWJIBI  YIOPYTOCTH TIPH  TMOABEME Tpy3a C
HCIIOJIB30BaHUEM HEMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4ueHue 3aKk0Ha COXpaHEHUSI SHEPTHM.

Pa3nen 9. Mexannyeckue KoJieOaHus M BOJTHBI.

Koneb6arenbnoe nuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUM: TIEPUO]I,
4acToTa, aMIUIMTy1a. MaTeMaTndeckuii U NPy KUHHBIM MasTHUKU. [IpeBpamenue
HHEPTUU MPH KOJIeOATEIHHOM JIBHXKCHHH.

3aryxatomue — KojeOanus.  BeiHykneHHble — kosieOanusa.  Pe3onaHc.
Mexannueckue BoJHbl. (CBoilcTBAa MeXaHMYECKUX BOJH. [IpomonsHbie U
MonepeyHbie BOJHBL. J[TMHA BOJHBI W CKOPOCTH €€ PacCHpOCTPAHCHHS.
MexaHu4eckue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKkOCTh 3ByKa W BbicoTa ToHA. OTpaxeHue 3Byka. MHdpazByk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue kosieGaHUM TEN MO/ IEUCTBUEM CHIIBI TSIKECTH U CHIIBI
YIIPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaOmronenne BoIHYKI€HHBIX KOJIEOAHUM U pe30HaHCa.
PacnipocTpaneHnue mpoI0JIbHBIX U MTOTIEPEYHBIX BOJH (Ha MOJIETIH).
Halmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHUM PE30OHAHC.
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Jlabopamopnuie padbomot u onvimet.
1. OmpeneneHue 4YacTOThl W TepHOJa KoJeOaHW MaTeMaTUYecKOTO
MasTHUKA.
2. OmpepeneHue 4acTOThl U IEpUOIa KOJICOAHUI IPY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJICOaHUH MOIBEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH TEPHOIa KOJICOaHUM TIPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH Mepuoa KojieOaHui rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Iepuoda  KoJjeOaHMid
MPY>KUHHOTO MasiTHUKA OT MAcCChl IPy3a U )KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.
Pa3nen 10. DiieKTpoMarHuTHOE M0OJI€ ¥ 3J1€KTPOMATHUTHBIE BOJTHBI.
DJIEKTPOMarHuTHOE  MOJe.  DJIEKTpOMarHuTHble  BoJiHBL.  CBONCTBa
aneKTpoMarHuTHbIX BOJH. Illkama »siekTpomMarHUTHBIX BOJH. Hcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DnexkTpomMarHuTHas npupona ceeta. CKkopocTb cBeTa. BoslHOBBIE CBOICTBA
CBETAa.

Jlemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomot u onvimot.

1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBI€E SIBJICHUS.

JlyueBas  mopens  cBera.  Hcrounumku ~ cBera.  [IpamonuHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connina u Jlynel. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTpPa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBera. llonHOe BHyTpeHHee
OTpaX€HHE cBeTa. lCcrnonap30BaHUME TIOJMHOTO BHYTPEHHErO OTPaXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeit B sumH3e. OmnTuyeckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckomna. [7a3 kak onTudeckas cuctema. biam3opykocTts u
JAlIbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnekrp. Omnwitel HptoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. /{cnepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyudenue n300pakeHui B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xop tydeil B coOOMparoIiei TuH3e.

XoJ Jiy4er B pacCerBaroIIeH JIMH3E.

[Tonyyenue n300paxeHuii ¢ MOMONIBIO JIHH3.

9. Tlpunnun neiictBus poToanmnapara, MUKpPOCKOIA U TEIECKOTA.

10. Monens riasa.

11. PaznoskeHue O6emoro cBera B CIICKTP.

12. [lonmy4yenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUS CBETOBOTO Jiyda OT yTJia
naJieHus.

2. V3ydeHwne xapakTEPUCTHK W300paKEHUS PEMETa B TUIOCKOM 3epKale.
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I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH yTJIa IPCJIOMIICHUA CBCTOBOTO JIy4da OT yrIJIa
MMaJICHUA Ha T'paHUIC «BO3YyX—CTCKIIO».



4. Tlomydenne n300pakxeHUI C TOMOIILIO COOMPAIOIIIEH JTUH3HI.

5. Omnpenenenue GOKYCHOTO PACCTOSTHUS U ONITUYECKON CHIIbI cOOMparoIen
JIVH3BI.

6. OmbBITHI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIEKTP.

7. OnbITHI IO BOCHPUATHIO LBETA IPEAMETOB IPU UX HAOJIOJIEHUN YEPE3
[[BETOBbIC (PUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJICHUA.

Omneitel Pe3epdopna u nanerapHas monens atoma. Mogens aroma bopa.
Hcnyckanue u noriionieHrue ceeta atomoMm. KBanTel. JInHelyaTbie CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- U ramma-usnydenus. CTpoeHrne aTOMHOTO
anpa. HyknonHas Mogens aroMmHoro sgpa. M3orombl. PaanoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SnepHble peakiuu. 3aKOHBI COXPAHEHHs 3apsiI0OBOIO U MAacCOBOTO YHCEIL.
DOHeprus CBsI3U aTOMHBIX saep. CBsA3bp Macchl U SHEpruu. Peakuuun cuHTE3a H
nenenus saep. Merounnku 3aeprun ConHIa v 3BE31.

Anepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIYyYECHHU Ha JKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOMICHHUS.

CnexTpsl pa3IM4HbIX Ia30B.

CnekTp Bojopoa.

Hab6mronenue Tpekos B kamepe Buiibcona.

PaboTa cuéTurka HOHU3UPYIOIINX U3ITyYECHHUM.

Peructpanus u3nyyeHus: IpUPOJAHBIX MUHEPATIOB U MMPOIYKTOB.

Jlabopamopnuie padbomot u onvimet.

1. HalOmroneHue CIUTONIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBaHue TpEKOB: U3MEPEHUE SHEPTUN YACTUIIBI IO TOPMOZHOMY

nyTH (1o ¢poTorpadpusim).

3. HM3mepenue pagunoakTUBHOTO (hOHA.

IHoBTOpUTEIBLHO-00001HAO NI MOTYJIb.

[ToBTOpUTENHEHO--00001AIOIINI MOTYJIb MPEHA3HAUEH JIJISl CUCTEMATHU3a[u1
u  0000IIEeHUs]  TPEAMETHOTO  COAEP)KaHUS U OIbITa JESITEILHOCTH,
NPUOOPETECHHOTO MPU U3YYEHUH BCETro Kypca (PU3UKHU, a TaKXkKe JJIsl MOJTOTOBKH K
OCHOBHOMY T'OCYJapCTBEHHOMY »J3K3aMeHy 1o ¢u3uKe s 00ydaromuxcs,
BBIOpABIIMX ATOT YUEOHBIH NPEAMET.

[Ipy n3ydyeHun JaHHOTO MOAYJIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEeUMBACTCS JOCTHIKEHUE MPEIMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  PE3yJIbTaToB  00y4YeHus, (QopMupyeTcs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOCHHE HAyYHbBIX METOJOB HCCIIETOBAHUS

I e



SBJICHMA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHHSIMHU OOBICHATH (DU3HUECKHE
ABJICHHS], NPUMEHSA TMOJIyYCHHBbIE 3HAHUWA, pEIIaTh 33Ja4d, B TOM YHUCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIMATBEHO AEATENIBHOCTHBIA XapaKTep AAHHOTO pa3jiefia peain3yeTcs
32 CYET TOro, 4YTO OOydYaromiuecs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npeIaraeTcs:
HAa OCHOBE IOJYYEHHBIX 3HAHUW pacrno3HaBaTb U HAy4YHO OOBSCHATH
bu3nuecKue BICHUS B OKPY>KaOIIEH MPUPOJIE U TIOBCETHEBHON KU3HH;
MCITOJIh30BaTh HAYYHBIC METOBI UCCIICIOBAHUS (DU3NICCKUX SIBICHHM, B TOM
YHUCIIE JJIS1 IPOBEPKH TUIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAy4YHbIE OCHOBBI HAmOOJee BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, ITPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPrUU HAa OCHOBE 3aKOHA MPEBPALLECHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB
SHEPIHUH.



2. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUA INTPOI'PAMMBbI
IO ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

N3yuenue pu3uku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAIMPaBICHO

Ha JIOCTM)KEHHE JTMYHOCTHBIX, METAPEIMETHBIX U IPEAMETHBIX 00pa30BaTeIbHbBIX
pE3yIbTaTOB.

B pesynbrare u3yuenus Gpu3NKU HA ypOBHE OCHOBHOTO 001ero 00pa3oBaHus

y obyuaromerocs OyayT chopMHUpPOBAHBI CIEIYIONINE JTUIYHOCTHBIE PE3yIbTAThl B
YJacTH:

1) naTpMOTHYECKOT0 BOCTIMTAHUS

— MPOSIBJIICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(pu3HUECKON HAYKU;

— LIEGHHOCTHOE OTHOIIEHHE K IOCTHKEHUSIM POCCUNCKUX YUCHBIX--(DU3HUKOB;

2) TPaKIAHCKOTO M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBbIX
M OTHYECKMX TpoO0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUN (DU3UKH;

— OCO3HaHHE BAXXHOCTU MOPAIBHO--3THYECKUX IMPUHLHUIIOB B JIESITEIBHOCTH
YYEHOr0;

3) 3cTeTHYECKOro0 BOCIIUTAHUS:

— BOCHPUATHE ICTETUYECKUX KAuyecTB (PU3MUECKONW HAyKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHME LEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOIO HMHCTPyMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTWW, BaXKHEHIIEH COCTABIIIOLIEH
KYJbTYPBHI;

— pa3BUTHE HAY4YHOW JIIOO03HATETBLHOCTH, MHTEpPECa K HCCIEAOBATENIbCKOM
NEeATENBHOCTH;

5) d¢opvmupoBaHus  KyJbTYphl  3[A0POBbS M  IMOLNHOHAJLHOIO
0J1aronoJry4us:

— OCO3HAaHHME IIEHHOCTH Oe30macHoro oopa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TMpaBui O€30MaCHOTO IMOBEAEHUS Ha
TpaHCHOPTE, Ha JOpOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM O0OpYAOBaHHEM B
JOMaITHUX yCIIOBUSIX;

— c(pOpMUPOBAHHOCThL HaBbIKa peduieKCHM, NPU3HAHME CBOETO IIpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHUSI:



e — AKTMBHOE Yy4YacTHE€ B PCIICHUU MPAKTUUYECKUX 3a1ad (B pamMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allMM, TOpojia, Kpass) TEXHOJOTMYECKOH U
COIMAIBHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (U3HUYIECCKUX
3HAHUIM;

e — MHTEpEC K MPAKTUUCCKOMY U3YUCHUIO TPOoeCcChii, CBA3aHHBIX C GU3UKOM;

e 7)3K0JIOrNYECKOr0 BOCIIMTAHMS

e — OpHUCHTAIMS HAa NMpPUMEHEHHE (U3MYCCKUX 3HAHUW ISl pelIeHMs 3a7ad B
00JIacTH OKpy:Kalolllel cpejpl, IJIaHUPOBAHUSI TOCTYNKOB U OIIEHKH HX
BO3MOYKHBIX MTOCJICJICTBUI JIJIs1 OKPYIKAIOIIEH Cpe/ibl;

e — OCO3HaHHE TJI00AILHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTer ux
pelieHus;

e 8) amanTanmuu K HM3MEHSIIOIIAMCS YCJOBHSIM COLMAJIBHOW M NMPHPOTHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECHCTBUM TMPU BBINOJHEHUM WCCIEIOBAHUN U
IIPOEKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUAM
IPpYTHX;

e — TIOBBIICHHE YyPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JIeSITETIbHOCTD;

e — TIOTPEOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHHM, B TOM YHUCJIE (OPMYJIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSIX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JIaCTH
bu3uKy;

e — IUTAHUPOBAHHWE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3MUESCKUX
3HAHUI;

e — CTpPEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3AMMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DM3NUSCKUX 3HAHUA;

e — OIICHKAa CBOUX JICMCTBUH C YYCTOM BIIMSHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOKHBIX I'JI00AJILHBIX ITOCIEACTBUI.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOeHUS MporpamMMbl MO (U3UKE HA ypPOBHE OCHOBHOTO
oO1ero oopa3zoBanus y odyuaromierocs 0yayT chopMUpoOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONIUE TTO3HABATEIILHBIC YHUBEPCAIbHBIC YIeOHbIC TCHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpPCAJIbHBIE  y4YeOHBIE  JICUCTBUS,  PETYJATUBHBIC
yHUBEpCaIbHbIC yUeOHbIE TCUCTBUS.

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBnle Jjornueckue 1eiicTBUA:

BBIBJISITH W XapaKTEpHU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHaBIMBATh CYUIECTBEHHBIN MPU3HAK KIACCU(UKALNUN, OCHOBAHUS IS
000O0IICHHS U CPAaBHEHHS,;

BBISIBJISITh 3aKOHOMEPHOCTHU U IIPOTUBOPEYMS B PACCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOIIOIEHUSIX, OTHOCSIINXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITh NPUYMHHO--CJIEJACTBEHHBIE CBSI3U IPHU HU3YYEHUH (PUINYECKUX
SBJICHUI U TPOILIECCOB, AENaTh BBIBOJbI C UCIIOJIb30BAHUEM JI€AYKTUBHBIX
U MHIYKTUBHBIX YMO3AaKIIOUYEHUW, BBIJBUTATh TUIIOTE3bl O B3aWMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOATENIbHO BbIOMpaTh Ccrmocod penieHuss y4eOHOM  (U3HYecKoit
3a1a4 (CpaBHEHHE HECKOJBbKHUX BAPUAHTOB pEILICHUs, BbIOOp Haumbosee
HOJXOSILEr0 C Y4ETOM CaMOCTOSATENBHO BbIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue el CTBHA.

MCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEIOBATEIILCKU NHCTPYMEHT TO3HAHMS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUUIaHY ONBIT, HECIOKHBIM
bu3MYecKuil HKCIIEPUMEHT, HEOOJIbIIOe UCCIEeI0BaHue (PU3UYECKOTO
SABJICHUS;

OIICHMBATh HA NPUMEHUMOCTh M  JIOCTOBEPHOCTh HHGPOPMAIIHUIO,
MOJTYYEHHYIO B XO/I€ UCCIICIOBAHUS WJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIICHUSI U BBIBOJBI 110 pPe3yjibTaTaM
MPOBEICHHOTO HAOIIOACHHUS, OTIbITa, UCCIICI0BAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE  JalbHEHIIee pa3BUTHE  (PU3UUECKHUX
MPOIIECCOB, a TAKKE BBIJIBUTAaTh MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh PA3IMYHBbIE METOJbI, HHCTPYMEHTHI M 3alpPOChl MPHU MOUCKE U
orOope MHGOPMAIMK WM JAHHBIX C YYETOM MPEAJIOKEHHOW YyueOHOM
(bU3nYeCKOM 3a1a9H;

aHAIM3UPOBaTh, CHCTEMATHU3UPOBATh M MHTEPIPETUPOBATH MHGOPMAIIHIO
Pa3IMYHBIX BUIOB U OPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTHUMAIBbHYIO (QOpMy TpeaCTaBICHUS
uHDOpMaAIUU U WILIIOCTPUPOBATh peEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, uarpaMmmMamMu, HTHOU rpaduKkoi 1 1X KOMOWHAITASMH.

KoMMyHHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1elCTBHSA:

B XOJIe OOCYXXJeHHUs yuyeOHOro marepuaia, pe3yibTaToB JabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIIECTBY O0CYK/1aeMOM TEMBI U



BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 3aJa4d U TOJICpKAHUE
0J1aroKeIaTeILHOCTH OOIICHMS,

COIMOCTABJIATh CBOW CYXIEHHUS C CYXICHHSIMH JAPYyTUX YYaCTHHKOB
Jaiora, OOHapyKMBATh Pa3INYNe U CXOJICTBO IMO3HIINN;

BBIP2XXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTAX;
MyOJWIHO TPEICTABIIATh PE3yJIbTATHI BBHITTOJIHEHHOTO (PU3MYECKOTO OThITa
(3KCTIeprMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

NOHMMAaTh HW  HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHN U
WHANBUAYAIbHONH pabOThl TIpU pEHICHHH KOHKPETHOW (PU3NICCKON
poOJIeMBI;

MPUHUMATh T[T COBMECTHOM MEATEILHOCTH, OPTaHU30BBIBATH JICUCTBUS
Mo €¢ JOCTIKEHUIO: paclpeAcsisiTh pojiH, OOCYXKIaTh IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATh CBOIO YacTh pabOThI, IOCTUTass Ka4eCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIPABJICHUI0O W KOOPAWMHUPYS CBOU JEUCTBHS C JAPYTHMH
YICHAMH KOMaH/IbI;

OIICHMBATh KAa4YE€CTBO CBOETO BKJIaJa B OOIIWI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENEHO C(POPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUS.

Pel"yJIﬂTI/IBHl)Ie YHuUBEpPCAJIbHBIC yqeﬁnble IleﬁCTBHH

Camoopranusauus:

BBISBJISITH MPOOJIEMBI B )KM3HEHHBIX M yUEOHBIX CUTyallUsiX, TPEOYIOIIUX
JUISL pelieHusl PU3NYECKUX 3HAHUI;

OPUEHTUPOBATbCA B  PA3JIMYHBIX TMOAXOJAX MPUHATHS  PELICHUH
(MHOIUBUYaJbHOE, MPUHATUE PEIICHUS B TpYIIE, MNPUHIATHE pPELIEHU
rpyIIoi);

CaMOCTOATENILHO COCTABJIAThH aJTOPUTM pelIeHUs (PU3NYECKON 3a1aun Win
IUTAHA UCCIIEJOBAHMS C YUETOM HMEIOLIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NPEIJIaraéMble BApUAHThI PELLICHUI;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTE/LICKT:

JIaBaTh a/ICKBaTHYIO OLEHKY CUTYyallly U IPeJiaraTh IVIaH €€ U3MEHEHUS;
OOBSICHATH  NPUYUHBI  JTOCTIDKEHUS  (HEAOCTHDXKEHHUS)  PE3yJIbTaToB
NeSITeNIbHOCTH, J1aBaTh OLEHKY MPUOOPETECHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHMCJIE B XOJ BBINOJHEHUS
(GU3MYECKOTO HUCCIENOBaHWs WJIM TPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHHUBIIUXCS CHUTyalllil, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM,;



CTaBUTh C€0Sl HA MECTO JAPYroro 4YejJoBeKa B XOJI€ CIOpa WU AUCKYCCHH
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPyTOro;
MpU3HABATh CBOC MPABO Ha OMIMOKY MPH pelIeHUH (PU3NYECKUX 3a]ad WU
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE 7K€ MPaBO JIPYTOTo.

INPEAMETHBIE PE3YJIbTATDBI

K xoH1y oOydenust B 7 KJj1acce IpeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (QU3UYECKME U XUMHYECKUE  SIBJICHUA,
HaOJIOZICHUE, JKCIEPUMEHT, MOJIEb, TUIIOTE3a, €AUHUIBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUJIKOE, Ta3000pa3HOEe), MEXaHWYeCKoe JIBHKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPAMOJUHEHHOE), TPACKTOpPHUsA, PaBHOJAECHCTBYIOLIAS
cwia,  naedpopmaums  (ympyras, — IUIacCTHYECKas),  HEBECOMOCTD,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHUS (quddys3us, TEMIOBOE ABUKEHUE YaCTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JIBIJKEHHE, HEpPAaBHOMEpPHOE  JIBJKEHHE, HWHEpLus,
B3aMMOJICUCTBHE TEJl, PABHOBECUE TBEPABIX TEJI C 3aKPEIJICHHOW OChIO
BpallleHUs], Tepeada JaBJICHUS TBEPAbIMU TEJIAMU, KUIKOCTSIMHU U ra3aMH,
aTMoc(epHOE JaBlICHUE, IIJIaBaHUE TEJ, NPEBPALICHUS MEXaHUYECKON
HHEPryr) MO OMHCAHUIO MX XApaKTEPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacrmo3HaBaThb MpPOSBIEHUE HW3YYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’)XalollleM MHpE, B TOM uHcIe (PU3NYECKUE SIBJICHHUS B MPUPOJE:
OpUMEPBl JABUKEHUSI C PAa3IMYHBIMU CKOPOCTSIMH B KMBOH M HEXHUBOU
npupoAe, ACHUCTBUE CHUJIBI TPEHHS B MPUPONE M TEXHUKE, BIIUSIHHE
aTMOC(EpHOIr0 aBJICHUS HAa KUBOW OpraHU3M, IUIaBaHUE PbIO, pbIYaru B
TeJe YeJoBEeKa, MPU 3TOM MEPEBOIUTH NMPAKTUYECKYIO 3a/layy B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (PU3UUECKUX SBJICHUN;
OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TN U (PU3UUECKHUE SIBICHUS, UCIIOJIb3YS
¢dusnyeckre BeIMYUHbI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs], IyTh,
CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC TeJa,
cujga TpeHWs, JaBlieHHWe (TBEpAOro  Teja, OSKUJIKOCTH,  Trasa),
BBITAJIKMBAIOIIAs] CUJIa, MEXaHH4YecKash paboTa, MOIIHOCTb, IJIEHO CHIIbI,
MOMEHT CHUJIbl, KO3(QQGUUMUEHT TMOJE3HOTO JIEUCTBHUSI MEXaHU3MOB,
KMHETHYECKass M TMOTEHIUAaIbHAs DHEPTUs), MPHU ONMUCAHUU TPABHIHHO
TPaKTOBAaThb  (PU3UYECKUN  CMBICI  HCIOJB3YEeMbIX  BEJIMYMH,  UX
0003HaYEHUs U eIUHUILIbI (PU3HUUECKUX BETMYMH, HAXOAUTh (POPMYJIbI,



CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO0 BETUYMUHY C JPYTMMH BEIMYMHAMH,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOICTBa Tel, (PU3NYECKUE SABJIECHUS M IPOLECCHI,
UCIIOJIB3YS MpaBUIa CIIOKEHUs CUJI (BIOJIb OAHOM IMpsiMOif), 3aKoH I'yka,
3akoH Ilackans, 3akoH Apxumesa, MpaBWJIO paBHOBecHUs pbrdara (610ka),
«30JI0TOE TMPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
OHEpruH, TpPH ITOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKoHa U
3alMCBIBaTh €70 MAaTEMATHYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE SBICHMS, IPOLECCHl U CBOICTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTUYECKUX IIIaroB C OMOpOod Ha 1—2 HM3ydeHHBIX CBOWCTBA (PU3NYECKHUX
SIBJIEHUH, (PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemarb pacueTHbE 3aJauyud B 1-2 JEHCTBUS, HCIONIB3YsS 3aKOHBI U
(dopMyJibl, CBSI3bIBalOIIME (PU3MUECKHE BEJIMYHMHBI: HAa OCHOBE AaHAIU3a
YCJIOBHSI 3aJ]a4Ml 3alHUChIBATh KPATKOE YCJIOBUE, MOACTABIATh (PU3UUECKUE
BEJIUYUHBI B (OPMYJbI U TPOBOJUTH PACUETHI, HAXOIUTHb CIPABOYHbIE
JTaHHBIE, HEOOXOAUMBIE JJI PEIICHUs 3a]lay, OUEHUBATh PEAIMCTUYHOCTD
NOJy4Y€HHOU (PU3NUECKON BEIUUNHBI,

pacrno3HaBaThb HPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MPU MOMOIIH
(U3HMYECKUX METOJIOB, B ONMCAHUU MCCIIEJOBAHUS BBIEISATH IPOBEPIEMOE
NpeanosjoxkeHue  (TUIOTE3y),  pa3ivyath U MHTEPIIPETUPOBATH
NOJlyYEHHBI pe3ynbTaT, HaXOAWTh OIIMOKM B XOJ€ OMbITa, JenaTh
BBIBOJIBI IO €T0 pe3ysbTaTaMm;

OPOBOAUTH OMNbBITHI MO HAOMIONEHUI0 (U3MUECKUX SIBICHUH WU
buznyecKux CBOICTB TelT: dbopmyIHpoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000pYyI0BaHuUs,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBI;

BBIIIOJIHATH IIPSIMBIE W3MEPEHMsI PACCTOSIHMS, BPEMEHH, MAacChl Telna,
o0b€Ma, CHJIBI M TEMIEpaTypbl C MCHOJb30BAHUEM AHAJIOTOBBIX U
nu(ppoBbIX MNpUOOPOB, 3aNUCHIBATHh MOKa3aHUs NOPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTDH MCCIIEOBAHNE 3aBUCUMOCTH OJJHOU (PM3UYECKOM BEIMUMHBI OT
JPYrol C MCHOJIb30BAHUEM IMPSAMBIX HM3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JABWXKYILIErocs Tejla OT BPEMEHM JBW)KEHHUS Tena, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tejia, KauecTBa 00padOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIbI TPEHHSI OT IUIOLIAJH CONIPUKOCHOBEHHUS TEJI, CHJIBI
YOPYTOCTH OT YJUIMHEHHUS MPYXXUHbBI, BHITAJKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHOW YaCTH TeNA U OT IVIOTHOCTH KHUIKOCTH, €€ HE3aBUCUMOCTH



OT TJIOTHOCTH TeJa, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUsS TEJI, YCJIOBHM PaBHOBECHS phlyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM  Y4YEOHOTO HCCJENOBaHMUsS, COOUpAaTh YCTAaHOBKY H
BEITIOJIHATh WM3MEPCHHS, CIEAysl MPEUIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl TIOMYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHIE
NPEJIOKEHHBIX TaOIUI] ¥ TpaduKOB, JAelaTh BBIBOJLI IO pPe3yJbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYUH (IJIOTHOCTH
BCII[ECTBA JKUIKOCTH W TBEPIAOTO Tela, CHIA TPEHUS CKOJBXEHUS,
JaBJICHWE  BO3[yXa, BBITAJKUBAMOIIAs CHJIa, JCHCTBYyIOIIas  Ha
MOTPYKEHHOE B JKUAKOCTh TENO, KOA(M(UIIMEHT TIOJIE3HOTO JCHCTBHS
MPOCTBIX MEXAHU3MOB), CJeAyd TMPEIIOKEHHON HWHCTPYKIUU: TpU
BEITIOJITHCHUHA W3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBEIYHCIIATHh 3HAUCHUE NCKOMOW BEITHIMHBL

COOJII0/IaTh MpaBUiia TEXHUKUA 0€30MacCHOCTH MPpHU paboTe ¢ 1a60paTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh TPHUHIIMIBI JACHCTBUS MPUOOPOB M TEXHUUYCCKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOIIAIONIUECS COCYHbl, Oapomerp,
phIvar, MOBMKHBIN M HETIOBMKHBIN 0JI0K, HAKJIOHHAS TIJIOCKOCT;
XapaKTEePU30BaTh MPHUHIUIB  JCUCTBUS HM3YYCHHBIX TNPHOOPOB W
TEXHUYECKUX YCTPOHWCTB C OMOPOH HAa WX OMNHCAaHUSA (B TOM YHCIE:
MOJAIIUITHAKY, YCTPOWCTBO BOJOIPOBOJIA, THUIPABIMYECKUN Tpecc,
MaHOMET]p, BBICOTOMED, TTOPITHEBOM HACOC, APEOMETP), UCTIONIB3Ys 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SIBICHUN W HEOOXOAUMBbIC (U3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  MPUMEPHl  (HAXOAWTh HWHPOPMANHMIO O  IMPUMEpax)
MPAKTUYECKOTO MCMOIB30BaHMS (DU3UYECKUX 3HAHWM B TOBCEIHEBHOU
KU3HH I oOecrieueHusi 6e30MacHOCTU MpU 0OpaIlieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHCHHS 370POBbSI M  COOJIIOICHHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY>KalOIIEeH Cpeie;

OCYUIECTBJISITh OTOOp MCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHH C 33/IaHHBIM TMOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIITUXCSI
3HAHUM © TMyTEeM CPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIICISATH
uH(pOpMAIUIO, KOTOpas SBIISAETCS IPOTHUBOPECUYMBON WM MOXKET OBITh
HEOCTOBEPHOM;

WCITOJIB30BATh TIPH BBITIOJIHCHUH YYCOHBIX 3a/IaHWA HAyYHO--TIOMYJIIPHYIO
auTepatypy (Qu3MUeckoro coaepKaHWs, CIOPaBOYHBIE  MaTepualbl,
pecypcbl cetn MHTEepHET, BIajeTh MPUEMaMU KOHCIICKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HH(POPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUChMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COJACPKAHUSA, B TOM
yucie MyOJIMYHO JeNaTh KpaTKue COOOUIEHUS O pPe3yJsbTaTrax IMPOEKTOB
WIK Y4eOHBIX MCCIEJOBAaHUN, TPU OSTOM TPAMOTHO HCIIOJIb30BAThH
U3Y4YECHHBI MOHATUMHBIA ammapar Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUICHHE IIPE3CHTALUECH;

IpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W HCCIECIOBAHHUN pacHpeeiaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJjauaMH,
CIIEIUTHh 3a BBINOJHEHUEM IUIAHA JIEWCTBHM, aJEKBATHO OLIEHUBATH
COOCTBEHHBI  BKJAJ B  JEATEIbHOCTb  TPYIIbI,  BBICTPAWBATh
KOMMYHUKATUBHOE B3aNMOJCHCTBUE, YUUTHIBAs MHEHHE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBHKECHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeNa, HACBHIILIEHHBIA W HEHACBHIIICHHBIA TMap, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSs DJHEpPrus, TEIUIOBOM JBHUraTelb,
AIIEMEHTAPHBIN AJIEKTPUYECKHUM 3apsijl, SJIEKTPUUECKOE MOJe, TPOBOAHUKN
Y TUDJIEKTPUKH, IOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE IOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pPACUIMPEHUE U C)KaTue, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAUMBaHUE, KalWJUISIPHBIE SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIusl, TUIaBJI€HUE, KpUCTaIu3aius (OTBEpACBaHUE), KUIICHUE,
Terionepeaaya (TermI0mpOBOIHOCTD, KOHBEKLUS, U3IIy4YECHHUE),
NIEKTPU3ALUs TEJ, B3aUMOJIECHCTBHE 3apsAJIOB, NEUCTBUS DJIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbIKaHUE, B3aMMOJECHCTBHE MAarHUTOB, JEHCTBHE
MAarHUTHOTO TOJSl Ha MTPOBOJIHUK C TOKOM, 3JE€KTPOMAarHUTHAs MHIYKIHS)
N0 ONHUCAaHUID HX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaTh  IPOSBIECHUE H3YUYEHHBIX (U3MUECKUX  SIBICHUHA B
OKpYXalollleM MHpE, B TOM 4ucie (U3MUYECKUE SBICHHUS B MPUPOJE:
NOBEPXHOCTHOE HATSKEHWE M KalWULIpHBIE SIBJICHUS B MPUPOJE,
KpUCTAJUIBI B Tpupoje, usinydeHue CoJiHIIA, 3aMep3aHuEe BOAOCEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, NHEsl, CHETa, AIEKTPUIECKUE
SBJIEHUSI B aTMoc(epe, IIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiu, Apedd MoIaCcoB, POJb MAarHUTHOrO MOJIA IS JKM3HU HA
3emuie, OJIIPHOE CHUSHKE, TIPU STOM MEPEBOAUTH MPAKTHUECKYIO 3a7a4y B
y4eOHYI0, BBIICISTH CYIIECTBEHHbIE CBOMCTBa (MPU3HAKU) (DU3HMUECKUX
SIBIICHUM;



OTKCHIBaTh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUECKHE SIBICHUS, UCIIOJIB3YS
¢usznyecKkue BENTUUMHBI (TeMIepaTypa, BHYTPEHHSI SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJAEJbHAas TEIUIOEMKOCTh BEIIECTBA, YJAEJNbHAas TEIJIOTA
IUIaBJIECHUS, YJAENbHAs TEIUIoTa NapooOpa3oBaHMs, YAENIbHAs TEIJIOTa
CrOpaHHs TOIUIMBA, KOA(P(QUIMUEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOM
MAalluHbl, OTHOCHUTEJIbHAs BIIAJKHOCTb BO3[yXa, AJIEKTPUYECKUH 3aps,
CUJa TOKA, DJIEKTPUYECKOE HANpPsDKEHWE, CONPOTHUBIICHUE IPOBOIHUKA,
YACIBbHOE  CONPOTHBIICHHE  BEUIECTBA, paboTa W MOUIHOCTH
JJIEKTPUYECKOTO  TOKAa), IMpU ONUCAHMM [pPaBWJIBHO  TPAKTOBAaTh
(u3NYECKUI CMBICII MCMOJNb3YyEMbIX BEIMYMH, 00O3HAYEHUS U €IUHULIBI
(¢u3NYeCKUX BEIMYMH, HAXOOUTh (HOPMYJbI, CBA3BIBAIOIIME JAaHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpauku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJl, (PU3MYECKHE SBJICHHUS M IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE ITOJIOKEHHSI MOJIEKYJSIPHO--KUHETHYECKON TEOpUHU
CTPOEHHUs BEIIECTBAa, MPHUHILIMI CYNEPIO3ULNUN TMOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH OMa [ yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHs DJHEPruM, IIpd OSTOM  JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaT€MaTHYECKOe
BBIPAXKEHUE;

OOBACHATh (PU3UYECKUE MPOLECChl U CBOMCTBA TEJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalHUWd MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTIOTHYECKuX
1aroB ¢ omopoi Ha 1-2 W3yueHHBIX CBOMCTBA (HM3MUECKUX SIBICHUM,
(GU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemartb pacueTHbE 3aJayd B 2—3 JEHUCTBUS, HCIIOJB3YsS 3aKOHbI U
(dopMyIibl, CBsI3bIBalOIIME (PU3MUECKHE BEJIMYHMHBI: HAa OCHOBE AaHalu3a
YCIOBUS 3aJa4d 3alMChIBAaTh KPATKOE YCIOBUE, BBISBIATH HENOCTATOK
JAHHBIX JUIA pEIIeHHUs 3aJayd, BbIOMpATh 3aKOHbI U (OPMYJIbL,
HEOOXOAMMBbIE [JIi €€ pEILICHUs, MPOBOAMTH pPAcCUye€Tbl U CpPAaBHHUBATh
MOJIy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUHUHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPhIE MOXHO pPEIIUTh MPU MOMOIIU
($U3MYECKUX METO/AOB, HCHOJb3ysl OINUCAHUE HCCIEIOBaHUS, BBIJICIATH
IIPOBEPSAEMOE  IIPEIIIOJIOKEHUE, OLCHUBATh NPABUIBHOCTH IOpsAIKa
MIPOBEIEHHUS UCCIIEIOBAHUS, AENATh BBIBOJBL;

OPOBOJUTH ONBITHI 1O HAOMIOACHUIO (U3MYECKUX SIBJICHUN WIH
buznyecKux CBOMCTB Tel (KalUJUIAPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro o0bemMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHus MpHU U3TYyUYECHUH OT LIBETa H3Tydaroniel (oraomaromei)



MOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOABI OT TEMIEPATYpPhl KUIKOCTH H
wiomaan e¢ TOBEPXHOCTH, DOJCKTPU3alMs TeI ¢ B3aUMOJICHCTBHE
MEKTPUUECKUX  3apsoB, B3aWMOJCHCTBHE TIIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3alisi MAarHUTHBIX TIOJIE TIOCTOSHHBIX MAarHWTOB, JEHCTBHUSI
MarHMUTHOTO TIOJISi Ha MPOBOJHUK C TOKOM, CBOWCTBa JJIGKTPOMArHUTa,
CBOMCTBA DJIEKTPOJBUTATENII TIOCTOSIHHOTO TOKa):  (OpMYyIMpOBAThH
MIPOBEPSEMbIC TPEIITOIOKEHHUSI, COOMPATh YCTAHOBKY W3 MPEIJI0KEHHOTO
00OpyI0BaHUS, ONMCHIBATH XOT OMBITA M (POPMYITHPOBATH BHIBOBL;
BBITIOJHATh ~ TPSIMBIE  WM3MEPEHUS  TEeMIIEpPaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3/AyXa, CHJIBI TOKa, HAMNPSOKCHUS C HCIOJIb30BAHHEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (U3UUYECKUX BEIWYUH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHUH € YUETOM 3aJJaHHOM aOCOJIFOTHOM MOTPEUTHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (DU3UUECKON BETMYUHBI OT
JPYro ¢ HCIOJb30BAaHUEM TMPSIMBIX HM3MEpEeHUM  (3aBUCHMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €r0 JJIMHBI, IUIOMAAW TIOTEPEYHOTO
CEUCHHS U YICITHHOTO COTPOTUBIICHHUS BEIIECTBA MPOBOHUKA, CUJIBI TOKA,
UAYIIEr0 4Yepe3 TPOBOJHUK, OT HANPSOKCHHWS Ha  IMPOBOJIHHKE,
UCCJIEIOBAHUE TIOCJIEIOBATEILHOTO M TMapaJUIeIbHOTO  COEAMHEHUMN
MPOBOJITHUKOB): IUJIAHUPOBATh MCCJEIOBAaHUE, COOMpATh YCTAaHOBKY U
BBITIOJTHATh HM3MEPCHHS, CIEAysl TMPEUIOKECHHOMY IIIaHy, (DUKCUPOBATH
pe3yabTaThl TIOJYYCHHOW 3aBUCHUMOCTH B BHIE TaOMUI] U TpaduUKOB,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEIMYUH (yAelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHUE TPOBOJHUKA, paboTra u
MOIITHOCTh JJICKTPHYECKOTO TOKA): IJIAHUPOBATh HM3MEPEHHS, COOMpPaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIEAYs MPEII0OKEHHON WHCTPYKIMH, U
BBIYHCIIATH 3HAUCHHUE BEINYUHBI,

COOJII0/IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MPpHU paboTe ¢ 1a60paTOPHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh TMPHUHIUIIEI  JCHUCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMUCaHud (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, TapoBas TypOWHa, aMIlepMeTp,
BOJIBTMETP, CYCTUMK DJICKTPUUYCCKON DSHEPIHH, 3JICKTPOOCBETUTEIHHBIC
puOOPHI, HArpeBaTEIbHBIC IEKTPONPHUOOPHI (TPUMEPHI), IEKTPUUECKHE
MIPEIOXPAHUTEITH, ITIEKTPOMATHUT, JIEKTPOJIBUTATEh MOCTOSIHHOTO TOKA),
UCIIOJIB3Ysl 3HAHUSI O CBOMCTBaX (DM3MYECKUX SIBICHHM W HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh TMPOCTBIE TEXHUYECKHE YCTPOHCTBA W HW3MEPUTEIHHBIC
pUOOPHI TIO CXEMaM U CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIH



TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IABUTATEIH BHYTPEHHETO
CropaHusi, D3JEKTPOCKOI, PEOCTaT), COCTABISITH CXEMBI AJICKTPUUICCKUX
1ernei ¢ MoCIeI0BATEIbHBIM M MapaJUICIbHBIM COCTMHCHHEM JJIEMEHTOB,
pasnudasi yCIOBHBIC 0003HAYCHHS DJIEMEHTOB JICKTPHUCCKHUX TCTICH;
OPUBOAUTH  MPUMEPHl  (HAXOAWTh  HMHPOPMALMIO O  MpPUMEpax)
MPAKTUYECKOTO WCTOIB30BaHUSA (PU3NUECKUX 3HAHWUN B TIOBCEIHEBHOM
KU3HU 711 oOecrieueHrsi 6€30MacHOCTU MpH oOpalieHuu ¢ IpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 370POBbS U  COOJIIOICHHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH Cpeie;

OCYIIECTBJIATh TMOWUCK HWH(pOpManuu (PU3HUECKOTO COACpPXKAHUSI B
HNHTepHeTe, Ha OCHOBE UMEIOIMUXCS 3HAHWMA H IYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~MCTOYHUKOB  BBIACHATh  MH(OpMaIuioo, KOTopas
SBJIIETCS IPOTUBOPEUYNBOM WIIM MOXKET OBITh HEIOCTOBEPHOM;
WCIIOJI30BATh MPU BHITIOJIHEHUH YY€OHBIX 3aIaHU HayYHO--TIOMYJIIPHYIO
JUTEPATYpy (PU3UUYECKOTO COJIEpP)KAHMs, CIPABOYHBIE  MaTepUaIbI,
pecypchl cetn MHTEpHET, BIajeTh MpUEMaMU KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanusi UHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3gaBaTh COOCTBCHHBIC NMHUCHMCHHBIE M KPAaTKHWE YCTHBIE COOOIICHWS,
0000mas uH(OpPMAIMI0O U3 HECKOJbKHMX HCTOYHUKOB (PU3UYECKOTO
collepKaHusi, B TOM YHCIE MyOJMYHO TIPEJCTABIATh PE3YJIbTAThI
MIPOCKTHOW MJTM MCCIICIOBATEIBCKON ACATEIBPHOCTH, TIPH 3TOM TPAMOTHO
UCIIOJIb30BaTh M3yYEHHbIM TMOHATUWHBIA ammapar Kypca (U3HKW,
COMPOBOXK/IaTh BBHICTYTUICHUE MTPE3CHTAIINEH;

IpU  BBHITIOJIHEHUU YYEOHBIX MPOCKTOB M HCCIEAOBAHHUM (U3UUECKUX
MPOIIECCOB pacHpenemisiTh O0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3a/1a4aMH, CJICAWTH 3a BHITIOJIHCHUEM IUIaHA JCHCTBUN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIEHWBAaTh COOCTBEHHBIH BKJIAJI B
JeSATEILHOCTh TPYMIIbI, BHICTpPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOH(MIUKTHI.

K xoH1y oOydenust B 9 kJj1acce npeaIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHSATHS: CUCTEMa OTCYE€Ta, MaTepuajgbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JIBIKCHUS, Achopmarius
(ynpyrasi, IuiacTHYEcKasi), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, IEHTP THKECTH, aOCOIIOTHO TBEPAOE TEIO,
IEHTP TSHKECTU TBEPJIOTO Tejla, paBHOBECHUE, MEXaHWYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMArHUTHHIC BOJIHBI,
TIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaJTbHO30PKOCTb,



CHEKTPbI UCIYCKaHUs U MOTJIOUIeHHUs], alabda-, 0eTa- U raMmMa-u3Iy4eHus,
U30TOIIbI, /IepHAs SHEPTETHKA;

paznuyaTh SBJIEHUS (pPaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE MPAMOJIMHEHHOE IBUXKEHUE, CBOOOJHOE
najJicHue Tejl, paBHOMEPHOE JBIKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, pPEaKTUBHOE IBHKECHHE, KOJeOATeNbHOE IBIDKEHHUE (3aTyXarollue |
BBIHY’KJICHHbIE KOJE€OaHHsI), PE30HAHC, BOJIHOBOE JIBUJKEHUE, OTPAKECHUE
3BYyKa, MPSMOJIMHEHHOE pPaclpOoCTpaHEHHE, OTPaKEHHUE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3IOkKEHUE OEI0ro cBeTa B
CIEKTP U CIOXXEHHE CIEKTPalbHBIX I[BETOB, JHCIIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BOSHMKHOBEHHME JMHEHUATOrO CIEKTpa
U3JTyY€HUs) IO OIUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaThb MpPOSBIECHUE W3YUYCHHBIX (PU3MUECKUX SBICHUHA B
OKpy’XarolleM Mupe (B TOM 4ucie (PU3MYECKHE SIBICHUS B HPHUPOJIE:
IPUIUBHI U OTJIMBHI, ABMKEHNE TUIaHeT COJTHEUHON CUCTEMBI, PEaKTUBHOE
JBUKCHHE JKUBBIX OPTaHW3MOB, BOCIPHITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSACEHUE, CEMCMUYECKHWE BOJIHBI, I[yHaMH, 03XO, IBeTa TeT,
ONTUYECKUE SBJICHUS B NPUPOJE, OMOIOTMYECKOE NEHUCTBHUE BUIUMOTO,
yJIbTPapUOJIETOBOIO M PEHTTEHOBCKOTO W3JIyYEHHUH, €CTECTBEHHBIM
paaMoOaKTUBHBIN (OH, KOCMHUYECKHE Y4, PaJHOaKTHBHOE H3ITyuYeHHUE
OPUPOJIHBIX MHHEpATOB, JCWCTBHE PATUOAKTHBHBIX HW3IyUYeHUH Ha
OpPraHM3M 4YEJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/Jauy B
y4eOHY10, BBIICNATH CYIIECTBEHHbIE CBOWCTBA (IpHU3HAKU) (U3NYECKUX
SIBIICHUI;

OTKCHIBaTh U3yUYEHHBIC CBOMCTBA TN U (DPU3MUECKHUE SBIICHUS, UCTIOIB3YS
dusnyeckue BENWYMHBI (CPeIHSAS W MTHOBEHHas CKOPOCTh Tejla Tpu
HEPaBHOMEPHOM JIBJKEHUH, YCKOPEHHUE, IMepeMeIleHue, MyTb, YIIoBas
CKOPOCTb, CHJIa TPEHMsI, CHJIa YHPYTOCTH, CHJIA TSXKECTH, YCKOpPEHHE
CBOOOMHOTO TAJCHHs, BEC Tela, WMITYJIbC Telld, HWMITYJIbC CHJIBI,
MeXaHW4yeckas padoTa W MOIIHOCTh, TMOTEHIMANbHAs JHEPrus Tea,
MOJIHATOTO HaJ TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPTUs CXKATOU
OpYXHUHBI, KHUHETHYECKas DJHEpPrus, IMOJHas MeXaHHuYecKas JHeprus,
NepUoA U YacToTa KoJeOaHUM, AJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNb MPEIOMIICHUS CPElbl), P OMUCAHHUH
NPAaBUJILHO TPAKTOBaTh (PU3UYECKUI CMBICT HUCIHOJIB3YEMBIX BEJIUYHH,
00O3HaueHUs W EAUHUIBI (PU3NYECKUX BEIMYHMH, HAXOIUTHh (HOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYIO BEIUUYMHY C JIPYTUMH BEJIHMYMHAMH,
CTPOUTDH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUYECKHUE SBJICHHS W TPOIIECCHI,
UCIIONB3YSl 3aKOH COXPAHEHHUS SHEPruH, 3aKOH BCEMHUPHOTO TSITOTEHHUS,
IOPUHLIUAI CYNEpPIO3UIIMU CWJI, TMPHUHIMI OTHOCHTEeNnbHOCTH [anures,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXpaHEHUS 3apsS0BOT0 U MacCOBOTO YHUCEIN
IpU SIACPHBIX PEaKIMIX, MPU ITOM JaBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIUCBIBATh €T0 MAaTEMAaTUYECKOE BBIPAKEHHE,

OOBSCHATh (U3UYECKUE MPOLECChl W CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISTDH
MPUYUHHO--CJIE/ICTBEHHbIE  CBSI3M, CTPOUTH OOBsACHeHHEe U3  2-3
JIOTUYECKUX IIIaroB C OMOpod Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3UYECKUX
SIBJIEHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€¢THBIE 3adaud  (omHMparmuecs Ha cucreMy u3  2—3
YpaBHEHUI), UCIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOLIUE (PU3NUECKUE
BEJIMUMHBI: Ha OCHOBE aHajJM3a YCJOBHS 3a/Jaud 3allMChIBATh KpPaTKOE
YCIJIOBUE, BBISIBIATH HEJOCTAIOIIME WM M30BITOUHBIE TaHHBIE, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJI PEICHUS, IPOBOAUTH PAacUEThl U
OLICHWBATh  PEATUCTHYHOCTh IMOJYYCHHOTO 3HA4YCHHUS (HU3HUECKON
BCITUIMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEHINTh TPU TTOMOIIH
(¢uU3NYECKUX METOAOB, HUCIOJB3Ysl ONHMCAHWE HCCIEIOBaHUs, BBIIACIATDH
IpOBEPSIEMOE  MPENINOJIOKEHNE, OLIEHWBAaTh MPAaBWIBHOCTh MOPSJIKA
NPOBEJCHUS  WCCIEIOBAHMs, JeNaTh BBIBOJBI, HHTEPIPETUPOBATH
pEe3yNbTaThl HAOIOICEHUH U OTIBITOB;

OPOBOAUTH ONBITHI 1O HAOMIOAEHUIO (U3MYECKUX SBICHUNA WJIH
¢uznyeckux CBOMCTB Ten (M3yueHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl SHEPIuH, 3aBHCHUMOCTh MepHoia KoyieOaHUN NpYyKUHHOTO
MasiTHUKa OT MAacChl TPy3a M KECTKOCTH MPYXUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJIEOAHUH, NPSIMOJIMHEHOE pacpOCTPAHEHHUE CBETA,
pasnokeHue Oeoro cBeTa B CHEKTP, M3yUYCHHE CBOWCTB M300paKeHHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)K€HUs NpeaMeTa B coOMparolieit
JVH3Ee, HAONIO/IEHUE CIUIONMIHBIX M JIMHEWYAThIX CHEKTPOB M3ITYUYCHHUS):
CaMOCTOATENIbHO  COOMpaTh yCTAaHOBKY M3  HM30BITOYHOro Habopa
0o0Opy/lOBaHUS, OINWCHIBATH XOJ ONBITAa W  €ro  pe3yJIbTaThl,
(bopMyIUPOBATH BHIBOIBI,

MIPOBOJNUTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX MU3MEPEHUH, OTPEaCIIss
CpeqHee 3HayeHHe u3MepsieMOl BeNWYMHbI ((OKYCHOE paccTOsHUE
coOuparoiell JMH3bI), OOOCHOBBIBATH BBHIOOpP croco0a H3MEpeHus
(M3MepUTENHHOTO MPUOOpa);



IPOBOAUTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHH (3aBUCHMOCTh MYTH OT BPEMEHU
P PAaBHOYCKOPEHHOM JBW)XEHUM 0€3 HayalbHOW CKOPOCTH, MEpHOa
KoJIe0aHUN MaTeMaTUYecKOro MasTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTHU
yria OTpak€HHs CBETa OT yIVIa MAJECHMsI M yIJla MpeJOMIIEHUS OT yria
NaJcHNs): IUIAHUPOBAaTh MCCIEIOBAHHUE, CAMOCTOATEIBHO COOUpPATH
YCTaHOBKY, (HUKCHUPOBAaTh pPE3yJbTaThl IMOJYYECHHOW  3aBUCHUMOCTH
¢u3nyecKuX BEIMYMH B BUJEC TAOMUIl U TpaHUKOB, AENaTh BBIBOJABI IO
pe3ysbTaTtaM UCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE U3MEpPEHHs (U3NYECKUX BEIUYUH (CpemHsis
CKOpPOCTh M YCKOpEHHE Tella TpHU PaBHOYCKOPEHHOM JIBIXKEHUH,
YCKOpEHUE CBOOOJHOTO MaJCHMsI, KECTKOCTh MPYKUHBI, KOA(P(ULIUEHT
TPEHUsI CKOJIbKEHHS, MeXaHudeckas paboTa M MOIIHOCTb, 4YacToTa M
nepuos KojebaHWi MaTeMaTHYeCKOro U TMPYXHUHHOTO MAasTHUKOB,
onTHYECKass cujga coOWparomeld JIMH3bL, PAAUOAKTUBHBIA  (HOH):
IUTAHUPOBATh W3MEPEHHsI, COOMpPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITNOJHATh U3MEPEHUs, CIeAysl MPEUI0KEHHON MHCTPYKIMH, BBIUUCISTH
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATh MOJYyUEHHBIE PE3yIbTAThl C yUETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPECHHUIA,

coOJII01aTh MpaBUiia TEXHUKKA 0€30MacCHOCTH MpHU padoTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuajbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYEUYHBIH HCTOYHMK
CBETa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENIb aroMa, HYKIJIOHHAs
MO/IeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPUHIMUIBI  JEHCTBUS HM3yYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX ONucaHus (B TOM YHUCIE:
CHUIOMETP, JATUMKH IOJIOKEHUS, PACCTOSIHUS U YCKOPEHMs, PpaKeTa,
9XOJIOT, OYKH, TEpUCKON, QoToamnmapaT, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
cBOMcTBaX  (UBMYECKHX SIBICHUM UM  HE0OXoauMble (Pu3HUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU U3YUYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pEHICHUH YYeOHO--TIPAaKTHUECKUX 3ajad, ONTHUYECKHUE CXEMBI IS
MOCTPOEHHUS U300paKeHHI B TIIOCKOM 3€pKajie U COOMparoIei TUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(pOpMaLMIO O  MpUMepax)
NPAKTUYECKOrO HCIIOJIb30BAHUSA (PU3MYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HH JIJIs1 o0ecriedeHus: 0e301acHOCTH MPU OOpaIieHn ¢ mpudopaMu 1



TEXHUYECKUMU YCTPOWCTBAMH, COXpPAHEHHsI 3JI0pPOBbS M COOJIONCHUS
HOPM DKOJIOTUYECKOIO ITOBEIACHUS B OKPYIKAIOILEH CpEE;

OCYIIECTBIATh MOMUCK HH(pOpMaluu (PU3UUECKOTO COAEpKaHUS B
HHTepHeTe, caMOCTOSTENBHO (POPMYIIHPYsI OUCKOBBIM 3aIpOC, HAXOIUTh
MyTU OMPEJENICHUsI JOCTOBEPHOCTH MOTYYSHHON MH(POpPMAIIUU Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTOJHUTEIBHBIX UICTOYHUKOB;

WCITOJIB30BATh IPH BBIIIOJIHEHUH Y4YE€OHBIX 3aJIaHU Hay4YHO--ITOMYJIIPHYIO
JUTEepaTypy (pU3MUECKOro COAEpKaHMs, CHPABOYHBIE  MaTepuabl,
pecypcebl cetu MIHTEpHET, BIaaeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus HHGOPMALIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOLIEHUS HAa OCHOBE
uH(pOpMAIMU M3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOrO COJEpkKaHus,
nyOJIMYHO MPEJCTABIATh PE3YJIbTaThl IPOEKTHOW WIIM UCCIIEI0BATEIbCKON
NEATEIbHOCTH, TPH 3TOM TIPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapar HM3y4aemMoro pasjeiia (U3UKM U CONPOBOXKAAThH
BBICTYIUIEHHE TPE3EHTAlMed C Y4E€TOM OCOOEHHOCTEW ayIUTOPHUH
CBEPCTHHKOB.



3. TEMATHYECKOE ILTAHUPOBAHHME C YKABAHUEM KOJIMYECTBA AKAJEMHUYECKHX YACOB, OTBOJAUMBIX HA
OCBOEHHME KAKAOU TEMbI, U BOSMOKXHOCTDb UCITOJIB30BAHMUSA 110 9TOU TEME 20P U IOP, KOTOPBIE
ABJAIOTCA YYEBHO-METOANUYECKUMU MATEPUAJTAMHA
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JIBU)KCHUEC
4 (6:10Ka), «30710TOE
MIPaBUIIO»

MEXaHHKH, 3aKOH
COXpaHEHHSI
MEXaHUYECKON
SHEPTHUH, TIPH ITOM
JIaBaTh CJIOBECHYIO
(OpMyIHPOBKY
3aKoHa U
3aMUChIBAThH €TI0

MaTeMaTU4IECKOe
BbIpaKCHHE
ONHUCHIBATh YcTHbIi onpoc,
bubmuoreka [JOK .
Wuepunst, macca, M3YYCHHBIC CBOMCTBA | PpEUICHUE YU4eOHBIX
3.2 4 1 https://m.edsoo.ru/7f41619
MJIOTHOCTH 4 Te ¥ PU3HIECKHE U MPaKTUKO-

B SIBJICHHSI, UCTIONIB3YsT | OPUCHTHPOBAHHBI



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

dbuznveckue
BEJIMYUHBI (Macca,
00BEM, IJIOTHOCTH
BEIIECTBA, BpeMs,
MyTh, CKOPOCTb,
CpeIHsIsl CKOPOCTh,
CHJIa YIIPYTOCTH,
CHJIa TSKECTH, BEC
TeJa, CUja TPEeHUS,
JiaBJeHue (TBEPAOTo
TeJa, JKUAKOCTH,
rasa),
BBITAJIKUBAIOIIAS
CHUJIa, MeXaHu4ecKas
paboTa, MOIIHOCT,
TIEYO CUJIBI, MOMEHT
CuIIbl, K03 pULIHEHT
TIOJIE3HOTO ACHCTBUSA
MEXaHU3MOB,
KHHETUYeCKast U
MOTEeHIIUATbHAS
9HEprus), Npu
OTHMCAaHUU
MPaBHIILHO
TPaKTOBaTh
(bu3nuecKui CMbICI
HCTIOIB3YEeMBIX
BETTMYHH, UX
0003HaYCHHS U
€IMHHUIIBI
(buzmyecKkux
BEITUYHH, HAXOIUTh

X 3ajad,
MPaKTHYECKas
pabota




hopmyIsl,
CBSI3bIBAIOIIIHEC
JTAHHYIO
¢bu3nIecKyIo
BEJIMYHHY C
JPYTUMH
BEITUYMHAMU,
CTPOUTD rpaduKH

3.3

Cuna. Bunsr cun

14

bubmuorexa [JOK
https://m.edsoo.ru/7f41619

4

W3YYEHHBIX
3aBUCUMOCTEHN
(bu3myecKux
BEJIMYNH
MPOBOJIUTH YcTHbI onpoc,
KOCBEHHbIE pemeHue y4eOHbIX
U3MEPEHUS U IIPaKTHKO-
(I)H?»I/IquKI/IX OPUCHTUPOBAHHBI
BeNMYuH (MIoTHOCTE |~ 33449
[paKTHYCCKAsT
BEIIECTBA JKUJIKOCTU
. pabora,
Y TBEPJIOTO TeNa,
KOHTPOJIbHASI
cuia TpeHus
pabota

CKOJIbXKEHUS,
JIaBJIEHUE BO3/lyXa,
BBITAJIKUBAIOIIAS
cuia, JeUCTBYIOIIAs
Ha MOTPY>KCHHOE B
XKHUJKOCTh TEJO,

KO3 PHUIHEHT
MOJIE3HOTO JEHUCTBUS
MPOCTHIX
MEXaHU3MOB),
crenxyst
MPEIJIOKEHHON



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

WHCTPYKLHU: TIPU
BBITIOJTHEHUH
HU3MEpPEHUI
cobupatp
IKCIIEPUMEHTAIILHY
10 YCTAaHOBKY U
BBIYHCTISITH 3HAUCHUE
MCKOMOM BETTUYHUHBI

Hroro no pazneny 21

Pasnen 4. /laBiienue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB

Hasnenue. Ilepenaua
a1 JTABJICHUSI TBEPIBIMU

TeJIaMU, KUIAKOCTIMU 1
U Ta3aMu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619

4

coOJI01aTh paBuiIa
TEXHUKHU
0e30IacHOCTH MpHU
pabore ¢
1a00paTOPHBIM
o0opyI0BaHUEM;
YKa3bIBaTh
MPUHIIUIIBI TEHCTBUS
npuboOpoB U
TEXHUUYECKUX
YCTPOMCTB: BECHI,
TEPMOMETD,
JTUHAMOMETD,
cooOIaromuecs
cocyabl, 0apoMerp,
pBIYar, MoIBUKHBIHA
Y HEOJIBUKHBIN
OJIOK, HAKJIOHHAS
MJIOCKOCTh

YcTHbIi onpoc,
pelieHune y4eOHbIX
U IPaKTUKO-
OPHUEHTHPOBAHHBI
X 3a/a4

4.2 JlaBIIeHME )KUIKOCTH 5

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41619

XapakTepU30BaTh
MIPUHLIUIIBI IEUCTBUS



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

B

M3YYEHHBIX
npuOOpoB U
TEXHUYECKUX
YCTPOMCTB € ONOpPOM
Ha WX ONKCaHus (B
TOM YHUCJIE:
MIOIIITUTTHUKY,
YCTPOMCTBO
BOJIONIPOBOJIA,
THJIPABITUYCCKUI
npecc, MaHOMETP,
BBICOTOMED,
HIOPIIHEBOW HAcoC,
apeoMerTp),
WCIIOJIB3Ys 3HAHUS O
CBOMCTBAxX
(buznuecKkux
SIBIICHUN U
HEOOXOMMbIE
(buznvYecKre 3aKOHBI
U 3aKOHOMEPHOCTHU

4.3

ATMocdepHoe
JIaBJICHUEC

bu6mmorexa [IOK
https://m.edsoo.ru/7f41619

4

XapaKTepu30BaTh
TIPUHITUTIBI TEUCTBUS
W3yYEHHBIX
pruOOpoB U
TEXHUYECKUX
YCTPOKMCTB € OIOPOU
Ha WX OMUCaHUS (B
TOM YHCIIE:
MOAIIUITHUKY,
YCTPOMCTBO
BOJIOIIPOBO/IA,

YceTHBI onpoc,
peieHne y4eOHbIX
U NIPAKTUKO-
OpUEHTUPOBAHHBI
X 3aj1ad,
MpaKkTU4ecKas
pa0ora,
KOHTpOJIbHAS
pabora,
nabopatopHas
pabora



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

TUPABINYECKUNA
pecc, MaHOMETP,
BBICOTOMED,
MOPIIHEBOM HACOC,
apeoMerp),
WCIIOJIb3Ys 3HAHUSA O
CBOMCTBAax
(bu3nIecKux
SIBJICHUU U
HEOOXOANMBIE
(u3HyUecKre 3aKOHbI
Y 3aKOHOMEPHOCTH

4.4

JleficTBUE KUIKOCTH
Y ra3a Ha
MOTPY>KEHHOE B HUX
TEJ0

bubmuorexa [JOK

https://m.edsoo0.ru/7f41619

4

MIPUBOJIUTH IPUMEPHI
(HaxoauTh
HUH(pOpMAIIHIO O
IpUMEpPaXx)
MIPAKTUYECKOTO
UCIOJIb30BAHUS
(bU3UYECKUX 3HAHUM
B [IOBCETHEBHOU
KHU3HH IS
oOecrnieueHus
0€30MMacHOCTH NPHU
oOparieHuu ¢
npubopamu u
TEXHUYECKUMU
YCTPOMCTBAMH,
COXpaHEHHUS
310pOBbS U
coOJTI0ICHUSI HOPM
9KOJIOTHYECKOTO
MOBEJICHUS B

YcTHbI onpoc,
penieHre y4eOHbIX
Y MIPaKTHKO-
OPUCHTUPOBAHHBI
X 3a/1a4,
MpaKTHYECKas
pabora,
KOHTPOJIbHAS
pabora,
naboparopHas
pabora



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

OKpY:Kalolleu cpene

Utoro no pazneny

21

Pa3nen 5. PaGora u MoHoCTh. JHEPrus

5.1

PaGora u MOIIIHOCTB

bu6nmoreka [JOK
https://m.edsoo.ru/7f41619

4

OIHCHIBATH
W3yYeHHbBIC CBOMCTBA
TeI U PU3HIECKHE
SIBIICHHSI, UCTIONIB3YS
(dbuzndeckue
BEJIMYMHBI (Macca,
00BEM, INIOTHOCTH
BEIIIECTBA, BPEMS,

Iy Th, CKOPOCTb,
CpeaHsst CKOPOCTb,
CHUJIa yIpPYyTOCTH,
CHJIa TSIKECTHU, BEC
TeNa, CUJia TPeHHUSI,
JaBJeHue (TBEPAOTO
TeJa, KHUJIKOCTH,
rasa),
BBITAJTKHBAIOIIIAS
CHJIa, MEXaHUYecKast
paboTa, MOIIHOCT,
TJIEY0 CUJTBI, MOMEHT
cuIIbl, K03 urmeHt
TIOJIE3HOTO ACHCTBUSA
MEXaHH3MOB,
KHHETHYECKAs H
MOTEHIATIbHAS
SHEPTHsl), IPU
OTMCAaHUU
MIPaBIIILHO

YcrtHblii onpoc,
pelieHune y4eOHbIX
Y [IPaKTHKO-
OPUCHTUPOBAHHBI
X 3a1ad,
JaboparopHas
pabota



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

TPaKTOBATh
(hU3HYECKUN CMBICIT
HCIIOJIb3YEMBIX
BEJINYMH, UX
0003HaYECHUS U

€IMHULIBI
(buznuecKux
BEJIMYMH, HAXO/IUTh
(hopMyibI
bubnnoreka [JOK ONKUCHIBATh YcTHbIi onpoc,
5.2 IIpocTeie MexaHU3MBbI https://m.eds00.ru/7f41619 M3yYCHHBIE CBOWCTBA | PENIeHHE y4eOHbIX
4 TEN ¥ PU3UUECKUE H NIPaKTUKO-
SIBJICHHS, UCIIONIB3ys1 | OPHCHTHPOBAHHEI
(usndeckue X 3anaq,
MMpaKTU4YCCKasA
BEJIMYMHBI (Macca,
. pabora,
00BEM, INIOTHOCTD
KOHTPOJIbHAsA
B TBa, BPeMsI
CIICCTBA, BPEMA, pabora,
IIyTb, CKOpOCTD, nabopaTopHast
CpeIHSIST CKOPOCTh, pabora
CWJIa yTIIPYTOCTH,
CHWJIa TSKECTH, BEC
bu6mmorexa [IOK
Mexanndeckas TeNa, CUJIa TPEHHUSI,
5.3 https://m.edsoo.ru/7f41619 .
SHEPTUs JaBJeHue (TBEPAOTO

4

Tela, KUJKOCTH,
rasza),
BBITAJIKUBAIOIIAS
CHJIa, MEXaHHYECKas
paboTta, MOIIHOCTb,
IUIEYO CUJIbI, MOMEHT
CHJIBI, KO3 (UITEHT
MOJIC3HOI'O JIeHCTBUSA
MEXaHU3MOB,



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

KHHETUYeCcKas U
MOTCHIMATbHAS
SHEPTHsl), IPU
ONKMCAHUU
MIPaBUJIbHO
TPaKTOBATh
(bu3nYecKuil CMBICT
HCIIOJIb3YEMBIX
BEJIMYWH, UX
0003Ha4YeHUs U
€IMHUIIBI
(buznuecKux
BEJIMYMH, HAXO/IUTh
bopmyHl,
CBSI3BIBAIOIIHE
TaHHYIO
¢buznyeckyro
BEJIMUMHY C
JIPYTUMH
BEITUYHHAMH,
CTPOUTH TpapuKu
M3YYCHHBIX
3aBUCUMOCTEN
(buzmgecKkux
BEJTINYUH;
TIPOBOJIUTH OIBITHI
10 HAOJIFOIEHHUTO
(buzmgecKkux
SBJICHUM WU
(hU3HUECKUX CBOWCTB
Ten: GopMyIHpoOBaTh
MIPOBEPSEMBIC




HPEIIONOKCHUS,
coOMpaTh YCTAHOBKY
U3 MPEATI0KEHHOTO

obopyioBaHus,
3aIKCHIBATh X0/
OIIbITa U
(dbopmynHrpoBaTh
BBIBO/IBI
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 6 12
YACOB I10 ITPOTPAMME
8 KUIIACC
KosmuecTBo yacoB DJIEKTPOHHBIE Cnmcox UTOroBbIX Cnoco0 ounenkn
HaumenoBanue
Ne (uudposrbie) IJIAHUPYEMBbIX HTOTrOBBIX
pa3ac/ioB U TCM Kontpoubnbie | IIpakTnueckne
n/n Bcero o0pa3oBaTe/bHbIC pe3yJIbTaToB ¢ IIAHMPYeMBbIX
NporpaMmel padoThI padoThI
pecypcsl YKa3aHHeM J3TaloB pe3yJbTaToB
ux ¢gopmupoBaHus
Pazgen 1. TensioBble siBJIeHUSA
HCIIOJIb30BAThH YceTHBI onpoc,
MOHATHS: Macca 1 peleHune y4eOHbIX
pa3Mepbl MOJIEKY I, U IIPaKTHUKO-
TEIJIOBOE JBIDKeHne | OPUCHTHPOBAHHBIX
CrpoeHue U CBOICTBa Bu6morexa [IOK aTOMOB WM MOJIEKyJI, | -2/
11 7 1 JTaboparopHast
BeIIeCTBA https://m.edsoo.ru/7f4181ce | arperatHbie
pabora
COCTOSIHUS
BELIECTBA,
KpUCTAIJINYECKHE U
aMmopdHbIe Tena,



https://m.edsoo.ru/7f4181ce

HACBIIIEHHBIN U
HEHACBIILICHHBII
Tap, BIaXKHOCTb
BO3/lyXa,
TeMIiepaTypa,
BHYTPEHHSS
SHEprus, TeIIOBOU
JIBUTATEb,
3JIEMEHTapHbIN
JIEKTPUYECKUI
3apsj,
3JEKTPUUYECKOE
oJjie, MPOBOJAHUKHU U
JUAJIEKTPUKH,
IOCTOSIHHBIN
AJIEKTPUYECKHM TOK,
MAarHUTHOE T0JIE

1.2

TenuoBsle IpOLECCHI

21

bu6mmoteka [IOK
https://m.edsoo.ru/7f4181ce

pasiinyaTh sSABJICHUSA
(TernoBoe
pacupeHue u
cKaTue,
Terionepeaya,
TEIIOBOE
paBHOBecCHE,
CMayYMBaHHE,
KalmuJIAPHBIC
SIBIICHUS,
ucrapeHue,
KOHJICH ALY,
IJIABJICHUE,
KpHUCTaITU3aus
(oTBepaeBaHme),



https://m.edsoo.ru/7f4181ce

KHUIIEHUE,
TerIoneperaya
(TEerIonpoBOIHOCTb,
KOHBEKIIUS,
H3JIy4YeHue),
3JEKTPU3ALMS TEll,
B3aUMOJICICTBHE
3apsa0B, ACUCTBUS
3JIEKTPUYECKOTO
TOKa, KOPOTKOE
3aMbIKaHUE,
B3aUMOJICUCTBUE
MarHuTOB, 1€MCTBUE
MAarHUTHOTO TOJIA
Ha MPOBOJIHUK C
TOKOM,
3JIEKTPOMArHUTHAS
MHIYKIIHS) 10
OTIMCaHUIO UX
XapaKTEPHBIX
CBOWCTB U Ha
OCHOBE OIIBITOB,

JIEMOHCTPHPYIOIIHX
JTaHHOE (PU3UYECKOe
SIBIICHUE
Hroro o paszneny 28
Pa3nen 2. dnekTpuyecKkue U MAarHUTHBIE SIBJICHUSI
DJIEKTpUYECKue ONHUCHIBATh YcTHbIi onpoc,
3apsbl. 3apsKEHHBIE bubmuorexa [IOK M3yYeHHBIC pelieHne y4eOHbIX

2.1

Tena U UX
B3aUMOJICHCTBUE

https://m.edsoo.ru/7f4181ce

CBOMCTBA TEJI U
dbuznveckue

Y TIPaKTHKO-
OpPUEHTUPOBAHHBIX



https://m.edsoo.ru/7f4181ce

SBJICHUS, UCTIOJIB3YsI
¢busnyeckue
BEJINYMHBI
(Temneparypa,
BHYTPEHHSIS
SHEprus,
KOJINYECTBO
TEIJIOTHI, yIeTbHAs
TEIIIOEMKOCTh
BEIIECTBA, y/IeIbHAas
TEII0TA IJIABJICHHS,
yJAelibHasI TEeIIoTa
rmapooOpa3oBaHusl,
yJAeJibHasl TeIIoTa
CropaHus TOIUIMBA,
ko3¢ duLreHT
MOJIE3HOTO
JIEUCTBUS TEIIIOBOM
MaIlIMHEBI,
OTHOCHTEIbHAS
BJIQYKHOCTH BO3/TyXa,
JIEKTPUIECKUI
3apsi, Cuja Toka,
AIEKTPUIECKOE
HaIpsHKeHue,
CONPOTHUBIICHUE
MIPOBOJIHHKA,
YAEIbHOE
CONIPOTHUBJICHUE
BeIlleCcTBa, paboTa u
MOIITHOCTB
3JIEKTPUYECKOTO

3ajad,
MPaKTHYECKas
pabota




TOKa), IPH
OIMCAHUU
MIPaBUJIbHO
TPaKTOBATh
(bu3NIeCKUl CMBICT
HCIOJIb3YEMBIX
BEJIMYUH,
0003Ha4YeHUs U

€ IMHUIIBI
(bu3myecKux
BEJIMYMH, HAXOUTh
(hopmybl,
CBSI3BIBAIOIIHC
JTaHHYIO
¢buznuecKyro
BEITMYHHY C
JIPYTHMH
BEJIMYMHAMH,
CTPOUTH TpaduKu
W3YYEHHBIX
3aBUCUMOCTEN
buzmgecKkux
BETTMYUH

2.2

IlocTosiHHBIN
BIIEKTPUYECKHUIN TOK

20

bubmuorexa [JOK

https://m.edsoo.ru/7f4181ce

XapaKkTepHU30BaTh
CBOICTBA Tell,
¢busnueckue
SIBJICHUS B
MPOLECCHI,
HCTIOJIb3YS
OCHOBHBIE
TOJIOKEHUSI
MOJIEKYJISIPHO--

YceTHBIH ompoc,
penieHne y4eOHbIX
U NIPAKTUKO-
OpPUEHTUPOBAHHBIX
3aj1ad4,
HpaKTHYEeCKast
pa0ora,
KOHTpOJIbHAS
pa0ora,
nmabopaTopHas



https://m.edsoo.ru/7f4181ce

KUHETUYECKON
TEOPUH CTPOCHUS
BEIIECTBA, IPUHIIMII
CYINEepPHO3ULINH
rosei (Ha
KaueCTBEHHOM
YPOBHE), 3aKOH
COXpaHEHUs 3apsa,
3akoH OMa 1is
ydacTKa IIe1H,
3aKOH /[xoyisi—
JleHna, 3akoH
COXpaHEHUS
SHEPTUH, IIPH 3TOM
JTaBaTh CIIOBECHYIO
(hopMyIIHPOBKY
3aKOHA U
3aMMChIBaTh €T0
MaTeMaTH4eCKoe
BBIpaXEHHE,
TIPUBOJIUTH
pUMepbl (HaXOUTh
nH(pOopMaLHIo 0
pUMepax)
MIPAKTUIECKOTO
WCIIOJIb30BaHUS
(bU3MYECKUX 3HAHUU
B TTOBCETHEBHOH
KU3HU IS
oOecnieueHus
0€30MacHOCTH MPHU
oOparieHuu ¢

pabora




npudopamMu 1
TEXHUYECKUMHU
YCTPOMCTBAMH,
COXpaHEHHUS
3II0pOBbSI U
COOJIIOJICHHSI HOPM
9KOJIOTUIECKOTO
MOBEJICHHS B
OKpY’KaroIlen cpene

2.3

MaruuTHsle SIBISHUS

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

pacro3HaBartb
MPOSIBJICHUE
M3YYCHHBIX
(bu3mIecKux
SIBJICHUU B
OKpYXKarolleM MUpE,
B TOM YHCIIe
¢buznyeckue
SIBJICHUSI B IPUPOJIE:
MIOBEPXHOCTHOE
HaTSKEHHE U
KaIWJUISIPHBIC
SBJICHUSI B IPUPOJIE,
KpHUCTAJLTBI B
pupo/e,
nznyyenue ConHia,
3aMep3aHue
BOJIOEMOB, MOPCKHE
Opu3Bl,
o0pa3oBaHHE POCHI,
TyMaHa, uHes,
CHera,
JJIEKTPUYECKHE

YcTHBIN onpoc,
penieHre y4eOHbIX
Y MIPaKTUKO-
OPHEHTHPOBAHHBIX
3ajad,
MpaKTHYECKas
pabora,
naboparopHas
pabota



https://m.edsoo.ru/7f4181ce

SBJICHUS B
atmocdepe,
3IEKTPUYECTBO
KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJjIe
3emutn, apeid
TIOJIFOCOB, POJIb
MarHMTHOTO TOJIs
JUTSL )KU3HU Ha
3emiie, OJISIPHOE
CHUSTHUE, IIPH 3TOM
MIEPEBOIUTH
MIPAKTUIECKYIO
3a/1a4y B y9eOHYIO,
BBIJICTISTh
CYILIECTBEHHBIE
CBOMCTBA
(mpu3HaKH)
(dbuzmyecKkux
SIBJIEHUU

2.4

SHCKTPOMB.F HHUTHAasA
HHIAYKOWUA

bu6mmoteka [IOK

https://m.edsoo.ru/7f4181ce

OOBSICHATH
¢busnueckue
MPOLIECCHI U CBOMCTBA
TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYAaIHi
MPaKTUKO-
OpPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH
MIPUYUHHO-
CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE
n3 1-2 normueckux
IaroB ¢ OIOPOM Ha



https://m.edsoo.ru/7f4181ce

1-2 W3YYEHHBIX
CBOMCTBA
¢buznyeckux
SIBJICHHI,
(U3NYECKUX 3aKOHOB
W

3aKOHOMEPHOCTEH;
pelmarbs  pacycTHbIE
3a/1a4u B 2-3

NeUCTBUS, MCIIOJIb3YS
3aKOHBl U (OPMYJIBI,
CBSI3BIBAOIINE
(dbuzndeckue
BEJINYMHBI: HA OCHOBE
aHanmm3a YCIIOBUS
3aJaud  3alUCHIBATh
KpaTKoe yCJIOBHE,
BBISIBIISITH HEJOCTATOK
JAHHBIX JIJIS] pEIIeHUS
3a/1a4u, BBIOHpATH
3aKOHBI U (POPMYJIBI,
HEoOXOIMMBIE JUTs €€
peteHws, TPOBOIUTH
pacyeThI u
CpaBHUBATh
MOJTyYeHHOE
3HAYCHHE
¢busnueckoi
BEJTMYMHBI C
U3BECTHBIMU
JAHHBIMU;
pacro3HaBaTh
npoOseMbl, KOTOpBIE
MOJKHO PELIUTh MPH




moMoIu (U3HIECKUX
METOJOB, HCIIOIB3YS
OIICaHHE
HCCIIEIOBAHUS,
BBIJICTIATh
MIPOBEPSIEMOE
MPEATIONIOKECHHE,
OIICHUBATh
MIPaBWIBHOCTH
MOPSITKA TTPOBEICHUS
HCCIICIOBAHUS,
JIeJIaTh BBIBOJIBL,
MIPOBOJIUTH OMBITHI
10 HAOJIFOICHUIO
(bu3mIecKux
SIBJICHUH WIN
(dbuznyecKkux
CBOICTB TeI
(xanuisipHbIE
SIBJICHUSI,
3aBHCUMOCTD
JTaBJICHUS BO3lyXa
OT €ro 00bEMa,
TEMIEPaTypHI,
CKOPOCTH TIpoIiecca
OCTBHIBAHHS U
HarpeBaHus MPH
M3ITy9EeHUH OT IBETA
H3JIy4Yaronien
(mornomaromieit)
MMOBEPXHOCTH,
CKOPOCTb
WCIIApPEHUS BOJABI OT




TeMnepaTypbl
KHIKOCTH U
IJIOLIAH €€
MOBEPXHOCTH,
3JIEKTPU3ALMS TEIl U
B3aHUMOJICHCTBHE
AIEKTPUUYECKUX
3apsioB,
B3aMMOCHCTBHC
MMOCTOSIHHBIX
MarHuToB,
BU3yaJIn3alUs
MAarHUTHBIX TOJIeH
IIOCTOSTHHBIX
MarHuTOB, JSHCTBUS
MarduTHOTO IOJIS
Ha MPOBOJIHUK C
TOKOM, CBOMCTBA
3JEKTPOMArHuTa,
CBOMCTBaA
3JEKTPOJIBUTaTENS
TTOCTOSTHHOTO TOKA):
dhopmynupoBaTh
MIPOBEPSIEMBIC
MPEATIONOKECHHUS,
cobupath
YCTaHOBKY U3
MPEAJIOKEHHOTO
o0opymoBaHus,
OITHCBIBATH XOJI
OIIBITA U
dhopmynupoBaTh




BBbIBOAbBI

Hroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 5 145
YACOB I10 [TIPOT'PAMME '
9 KJIACC
KoandecTBo 4acosB JIeKTPOHHBbIE CHnucox HTOroBbIX Cnoco0 oneHkn
HaumeHnoBanue
Ne K I (undposbie) IVIAHUPYEeMbIX HUTOTOBBIX
pa3eioB U TeM OHTPOJIbHbIE aKTHYeCKHe
n/n Bcero P P pﬁ oOpa3oBaTe/bHbIE pe3yabTaTOoB € NJIAHHPYEMBbIX
nporpaMmmal a00ThI a00ThI
porp p p pecypebl yKa3aHHeM TanoB UX Pe3yJIbTATOB
¢popmupoBanus
Pazgean 1. Mexannuyeckue siBJIeHUS
HCTIOJIB30BATh YcTHbIit onpoc,
TIOHSITHSI: CHCTEMA peleHue y4eOHbIX
OchéTa’ M IIPaKTHUKO-
MaTepHaibHas TOUKa, OpHCHTHPOBAHHBIX
TPaeKToOpHs, 3anad,
MMpaKTHYICCKas
OTHOCHUTENIBHOCTD
pabora,
MEXaHHYECKOTO
Mexanundeckoe KOHTPOJIbHAS
JIBIDKEHHS,
11 JBWKEHUE U 10 1 1 bubanoreka ITOK o pabora,
' nedopMarus
CHOCOOBI €ero https://m.edso0.ru/7f41a4a6 ( P nabopaTopHast
npyras
ONMCaHUsA yupyrasd, pabota
TJIacTHYecKast),
TpeHue,
[EHTPOCTPEMHUTETHHOE
YCKOpEHHUE,

HEBECOMOCTE U
neperpys3Ku, HeHTP
TSDKECTH, A0COJIFOTHO



https://m.edsoo.ru/7f41a4a6

TBEPAOE TEJO, LICHTP
TSXKECTU TBEPIOTO
TeJa, paBHOBECHE,
MEXaHUYECKUe
KOJICOaHUS U BOJIHBI,
3BYK, HH(pa3BYyK U
VIBTPa3BYK,
AJIEKTPOMArHUTHBIC
BOJIHBI, IITKaJIa
AJIEKTPOMArHUTHBIX
BOJIH, CBET,
OIU30PYKOCTH U
JATbHO30PKOCTh,
CIEKTPBI UCITYCKaHUS
U TOTJIOMICHMS, abda,
Oera- ¥ ramma-
W3ITyYEHUSsI, H30TOTIHI,
sJIepHAS SHEPTreTHKA

1.2

Bzaumoneiicteue
TEN

20

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

ONMCHIBATh
M3Y4YEHHBIE CBOKCTBA
TeNn U (pu3nUecKue
SBJICHUS, UCTIOJIb3YS
¢buznueckue
BEJIMYMHBI (CPEIHSIS U
MI'HOBEHHAasi CKOPOCTh
Tena npu
HEPaBHOMEPHOM
JIBUKECHUH,
YCKOPEHHE,
nepeMellieHue, IyTh,
YTII0Basi CKOPOCTb,
CUJIa TPEHHUS, CUJIa



https://m.edsoo.ru/7f41a4a6

YOPYTOCTH, CHJa
TSKECTH, YCKOPEHHUE
CBOOOHOTO IMaICHUS,
BEC Tella, UMITYJIbC
Tena, UMIYJIbC CHUIIBI,
MeXaHH4YecKas pabora
Y MOIITHOCTb,
MOTEHIIUAIbHAs
SHEprus Tena,
MOJTHATOTO HaJl
MOBEPXHOCTHIO 3EMIIH,
MOTEHIIUATbHAs
SHEPrus CXKATou
MPYKUHBI,
KHHETHICCKas
SHEPTHsl, MMOTHAS
MEXaHWYECKast
SHEPrus, MepUo U
4acToTa KoJeOaHuH,
JUTMHA BOJIHBI,
TPOMKOCTbH 3ByKa U
BBICOTA TOHA,
CKOPOCTh CBETA,
rokasareJb
MIPETIOMIIEHHSI CPE/IBI),
P ONTUCAHHH
MIPaBHIIBHO
TPaKTOBATh
(bU3UYECKUI CMBICTT
HCIIOJIb3YEMBIX
BEJIMYMH,
0003HaYeHUS U




eIMHUIIBI PU3NIECKUX
BEJIMYMH, HAXOIUTh
hopmyIIBI,
CBSI3BIBAOIINC
JAHHYI0 (PU3UYECKYIO
BEIIMYMHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH
rpa UKy U3y4eHHBIX
3aBUCUMOCTEN
(U3HYECKUX BETMINH

1.3

3aKOHEBI
COXpaHEHHUS

10

bu6mmoteka [IOK

https://m.edsoo.ru/7f41a4a6

XapaKkTepU30BaTh
CBOMCTBA TeJI,
du3nyecKre SBICHUS
Y TIPOIIECCHI,
HCIIOJIB3YS 3aKOH
COXpaHEHUsI SHEPTHUH,
3aKOH BCEMUPHOTO
TATOTEHUS, TPUHITUTT
CyNEPIO3ULUU CHUII,
MIPUHIINTL
OTHOCHUTEJIBHOCTH
I'anmnies, 3aKOHBI
HsroTona, 3akoH
COXpaHEeHUs
HUMITYJIbCa, 3aKOHBI
OTpaXeHHUS U
MPEJIOMJIEHUS CBETA,
3aKOHBI COXPaHEHUS
3aps10BOTO U
MacCOBOTO YHCEII TIPHU
SIIEPHBIX PEAKIIUSX,
IIPU 3TOM JIaBaTh

YcTHBIN onpoc,
pelieHune y4eOHbIX
Y MIPAKTHKO-
OPHEHTHPOBAHHBIX
3aj1a4,
HpaKTHYEeCKast
pabora,
KOHTPOJIbHAsA
pabora,
naboparopHas
pabota



https://m.edsoo.ru/7f41a4a6

CJIOBECHYIO
(hOpMYITUPOBKY
3aKOHa U 3aIHChIBATh
ero MaTeMaTH4eCKOe

BBIPOKCHHE
Hroro no pazneny 40
Pasznen 2. MexaHnuyecKkue KoJ1e0aHus M BOJTHEI
pacro3HaBaTh YcTHBIH ompoc,
poOJIeMBlI, KOTOPBIC | peIIeHHE YIeOHBIX

Mexannueckue
2.1 7
KoJIeOaHus

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

MOKHO pEIIUTh TpHU
MOMOITH  (PU3UICCKHIX
METOJIOB,  HCIOJB3YS
OTMHCaHUe
UCCIICIOBAHMUSI,
BBIJICIIATH TIPOBEPSIEMOE
MIPEITOJIOKCHHE,
OIICHUBATH
MPABUIILHOCTb MOPSIJIKA
MIPOBECHUS
WCCIIEIOBAHMs, JeNaTh
BBIBO/IBI,
UHTEPIPETHPOBATH
PE3yJIbTATHI
HAOII0IEHUH U OTIBITOB;
MPOBOJUTH OMBITHI 11O
HaOJIFOJEHUTO
(bU3HYECKUX SBICHUN
W QU3NIECKUX
CBOWCTB T€N
(M3ydyeHue BTOpOro
3akoHa HrroTOHA,
3aKOHA COXPaHEHUS

Y MIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aj1a4,
MpaKTU4ecKas
pabora,
KOHTPOJIbHAS
pabora,
nmaboparopHas
pabota



https://m.edsoo.ru/7f41a4a6

HHEPIUH, 3aBUCUMOCTh
nepuozaa Konebanui
IPY>KMHHOTO
MasiTHUKA OT MacChl
rpy3a U )KEeCTKOCTU
NpPY>KUHBI U
HE3aBUCHMOCTb OT
aAMILTUTY Bl MaJIbIX
KoJIeOaHuI,
MPSAMOJIMHEITHOE
pacrpocTpaHeHHe
CBETa, Pa3JIOKEHHE
Oenoro cBera B
CHEKTp, U3yUCHHE
CBOMCTB M300paKEHUS
B IUIOCKOM 3€pKajie 1
CBOMCTB M300paKEHUS
npeaMera B
cobuparoIei TuH3e,
HaOJIFOIEHUE
CIUTOITHBIX U
JIMHENYATBIX CIIEKTPOB
U3ITy4EHUs):
CaMOCTOSITENIEHO
coOupaTh YCTAaHOBKY
U3 U30BITOYHOTO
Habopa
00opynoBaHusl,
OIKCBIBATH XOJ1 OIBITA
U €T0 Pe3yJbTaThl,
¢dbopmynHrpoBaTh
BBIBOJIBI




2.2

Mexanuueckue
BOJIHBI. 3BYK

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

pelieHne y4eOHbIX
Y TIPAaKTHKO-
OPHEHTHUPOBAHHBIX
3aj1a4,
HpaKTHYEeCKast
pabora,
KOHTpOJIbHAS
pabora,
naboparopHas
pabota

Hroro no pazneny

15

Pa3nes 3. Di1eKTpOMArHUTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJTHBI

3.1

3HeKTp0MaFHI/ITHOC
IIOJICE 1
OJICKTPOMAardiuTHBIC
BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

XapaKTepPH30BaTh
CBOMCTBa TEJ,
(bu3UYEeCKre SIBICHUS U
MPOIIECCHl,  HCTIONB3YS
3aKOH COXpPAaHEHUS
SHEPTUH, 3aKOH
BCEMHUPHOTO TATOTCHHUS,
TIPUHITHTT
CyHEepIO3UIIN CHII,
TIPUHIINTL
OTHOCHUTEIIBHOCTH
I'ammnes, 3aKOHEBI
HrroToHa, 3aKOH
COXpPaHEHHUsI HMITYJIbCa,
3aKOHBI OTPAKECHHUS |
MIPETOMIICHUS CBeTa,
3aKOHBI COXpaHEeHUs
3aps10BOTO u
MacCoOBOTO YHCEN TIpH
SIIEPHBIX peakmusx,
npu 5TOM  JaBaTh

YceTHBIi onpoc,
pelieHune y4eOHbIX
Y MIPaKTHKO-
OPUECHTUPOBAHHBIX
3a/1ad,
HpaKTHYEeCKast
pabora,
KOHTPOJIbHAS
pabora,
nmaboparopHas
pabora



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA
U 3alMChIBaTh  €ro
MaTeMaTH4eCKOe
BBIPAKCHMUE;

OOBSICHATDH (PU3UIECKUE
IIPOLIECCHI U CBOMCTBA
T€J, B TOM YUCIIE U B
KOHTEKCTE  CHUTyalui

IIPaKTHUKO-
OPHUEHTUPOBAHHOI'O
XapakTepa:  BBIABIATH
IIPUYUHHO-

CJIEZICTBEHHBIE  CBS3H,
CTPOUTH OOBSICHEHUE U3
2—3 JTOTUYECKHX IIaroB
¢ omnopoit Ha 2-3
U3YyYEHHBIX  CBOWCTBa
bu3nUecKux  SBICHUH,
(GuU3NYECKUX  3aKOHOB
WJIM 3aKOHOMEPHOCTEM;
pelaTh pacueTHbIE
3a7a9u
(omupatomuecs Ha
cucremy u3 2—3
ypaBHEHHIA),
UCTOJIb3Ys 3aKOHBI U
bopmybl,
CBSI3BIBAOIIINE
¢duznueckue
BEJIMYMHBI: HA OCHOBE
aHau3a yCIOBUS
3aJjauy 3alKCchIBaTh




KpaTKoe YCIIOBHE,
BBISIBIISITh
HEJIOCTAIONINE WIIH
N30BITOYHBIC IaHHBIC,
BBIOUPATH 3aKOHBI U
bopmyIIbI,
HEOOXOIUMBIC IS
peIIeHus, IPOBOIUTH
pacyeThl U OIICHUBATD
PEAUTUCTUIHOCTH
MIOJTYYEHHOTO
3HAYCHUs PU3UIECKOM
BEJTMYUHBI

Hroro no pasneny

Pa3pen 4. CBeToBbIe IBJICH

Hus

4.1

3aKOHEI
pacnpocTpaHeHUs
cBeTa

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

XapaKkTepu30BaTh
TIPUHIIHITHI TSHCTBUS
M3YYEHHBIX TPHOOPOB
U TEXHUUYECKUX
YCTPOMCTB € OIOPOM
Ha UX OmMHcaHus (B
TOM YUCIIE:
CTIHIOMETP, JaTYHKH
MOJIOXKEHUS,
paccTosiHus U
YCKOpEHUSs, paKeTa,
HXO0JIOT, OUKH,
HIEPUCKOTI,
dboToanmapar,
ONTUYECKHE
CBETOBO/IbI,



https://m.edsoo.ru/7f41a4a6

CIIEKTPOCKOIT,
JIO3UMETP, KaMepa
Buiibcona), HCronb3ys
3HAHHUS O CBOMCTBAxX
(bU3HYCSCKUX SBJICHUIN
1 HEOOXOIUMEBIE
¢duznveckue
3aKOHOMEPHOCTH

4.2

JIuH3eI U
OIITHYECKHUE
npuOopbI

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

MCTIOJIB30BATh CXEMBI U
CXEeMaTHYHbIE PUCYHKH
M3yYEHHBIX
TEXHUYECKUX
YCTPOWCTB,
U3MEPUTEITBHBIX
puoOpOB u
TEXHOJIOTUYECKUX
IPOIIECCOB npH
pelieHnn y4ebHo-
NPaKTUYECKUX  3a7ad,
ONTUYECKUE CXEMBbI IS
MOCTPOCHHUS
n300paskeHUH B
IUIOCKOM  3epKajie H
coOuparorie JHH3E;
MIPUBOIATH TIPUMEPHI
(HaxouTh
nH(pOpPMAaLIUIO O
npuMepax)
MPAaKTUYECKOTO
UCTIOJIb30BaHUS
(bu3HUYECKUX 3HAHUH B
MMOBCEIHEBHOW KU3HU
U1 o0eceueHus



https://m.edsoo.ru/7f41a4a6

0€30macHOCTH MPHU
oOparteHuu ¢
npudopamMu u
TEXHUYECKUMU
yCTpOCTBaMHU,
COXPaHEHHUS 3/10POBbS
U COOJIOZICHUSI HOPM
HKOJIOTUIECKOTO
MIOBEJICHUS B
OKpY’Karolleu cpene

43 Pasnoxenune 6enoro 3 bub6moreka [JOK

' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Pa3znen 5. KBanToBbI€ IBJIEHUS
MPUBOJIUTE  TIPUMEPHI
(HaxonuTh
MH(pOpMaLIHIO 0
npuMepax)
MPAKTUIECKOTO
MCIIOJIb30BaHUS
(UBUYECKUX 3HAHUNA B
IOBCEIHEBHON  KU3HHU

Hcnyckanue n
bu6mmoreka [IOK I obecrieueHus
51 IIOTJIOIIIEHHUE CBETA 4
https://m.edsoo.ru/7f41a4a6 | Ge30macHOCTH pu
aTOMOM

obOpareHnun C
npubopamu u
TEXHHYECKUMU
yCTpOMCTBaMHU,
COXPaHEHHUS 3I0POBbS U
COOITIOICHUS HOPM
HKOJIOTMYECKOTO

IIOBCIACHUA B



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

OKPYXaIoILIEH Cpeac;
OCYIIECTBIISITH TOUCK
uHpopmaruu
¢du3nveckoro
COJIep’KaHus B
WNutepnere,
CaMOCTOSITENIbHO
bopmynupys
MOMCKOBBII 3a11poc,
HAXOIUTh MyTH
ompezeneHus
JIOCTOBEPHOCTHU
MOJIyYEHHOMN
nH(popMaLuy Ha
OCHOBE UMEIOLINXCS
3HAaHUU U
JIOTIOJTHUTEIbHBIX
HMCTOYHHKOB

5.2

Ctpoenue
aTOMHOTO fJIpa

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

OIUCHIBATH
U3y4eHHbIE CBOMCTBA
TeJ U PU3NUECKUe
SIBIICHHSI, UCTIONB3YS
¢buznueckue
BEJIMYMHBI (CPEITHSIS U
MTHOBEHHAsI CKOPOCTb
TeNa npu
HEPaBHOMEPHOM
JIBYKCHUH,
YCKOpEHHE,
HepeMelleHHe, MyTh,
yTJI0Basi CKOPOCTh,
CHJI1a TPEHHUs, CUJIa



https://m.edsoo.ru/7f41a4a6

YOPYTOCTH, CHJa
TSKECTH, YCKOPEHHUE
CBOOOHOTO IMaICHUS,
BEC Tella, UMITYJIbC
Tena, UMIYJIbC CHUIIBI,
MeXaHH4YecKas pabora
Y MOIITHOCTb,
MOTEHIIUAIbHAs
SHEprus Tena,
MOJTHATOTO HaJl
MOBEPXHOCTHIO 3EMIIH,
MOTEHIIUATbHAs
SHEPrus CXKATou
MPYKUHBI,
KHHETHICCKas
SHEPTHsl, MMOTHAS
MEXaHWYECKast
SHEPrus, MepUo U
4acToTa KoJeOaHuH,
JUTMHA BOJIHBI,
TPOMKOCTbH 3ByKa U
BBICOTA TOHA,
CKOPOCTh CBETA,
rokasareJb
MIPETIOMIIEHHSI CPE/IBI),
P ONTUCAHHH
MIPaBHIIBHO
TPaKTOBATh
(bU3UYECKUI CMBICTT
HCIIOJIb3YEMBIX
BEJIMYMH,
0003HaYeHUS U




eIMHUIIBI PU3NIECKUX
BEJIMYMH, HAXOIUTh
hopmyIIBI,
CBSI3BIBAOIINC
JAHHYI0 (PU3UYECKYIO
BEIIMYMHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH
rpa UKy U3y4eHHBIX
3aBUCUMOCTEN
(U3HYECKUX BETMINH

5.3

SnepHble peakuu

bu6mmoteka [IOK

https://m.edsoo.ru/7f41a4a6

XapaKkTepU30BaTh
CBOMCTBA TeJI,
du3nyecKre SBICHUS
Y TIPOIIECCHI,
HCIIOJIB3YS 3aKOH
COXpaHEHUsI SHEPTHUH,
3aKOH BCEMUPHOTO
TATOTEHUS, TPUHITUTT
CyNEPIO3ULUU CHUII,
MIPUHIINTL
OTHOCHUTEJIBHOCTH
I'anmnies, 3aKOHBI
HsroTona, 3akoH
COXpaHEeHUs
HUMITYJIbCa, 3aKOHBI
OTpaXeHHUS U
MPEJIOMJIEHUS CBETA,
3aKOHBI COXPaHEHUS
3aps10BOTO U
MacCOBOTO YHCEII TIPHU
SIIEPHBIX PEAKIIUSX,
IIPU 3TOM JIaBaTh

YcTHBIN onpoc,
pelieHune y4eOHbIX
Y MIPAKTHKO-
OPHEHTHPOBAHHBIX
3aj1a4,
HpaKTHYEeCKast
pabora,
KOHTPOJIbHAsA
pabota



https://m.edsoo.ru/7f41a4a6

CJIOBECHYIO
(hOpMYITUPOBKY
3aKOHa U 3aIHChIBATh
ero MaTeMaTH4eCKOe
BBIpOKCHUE

Wroro no pazaeny
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Paznen 6. [loBTOopuTeIbHO-

00001a0Iuil MOYJIb

6.1

[ToBTOpeHue n
00061eHne
coJiepKaHus Kypca
¢u3uku 3a 7-9
KJ1acc

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

OCYILLECTBIISATh  MOMCK
uHpopmaruu
(hU3UIECKOTO
coJiepKaHus B
WHrepnere,
CaMOCTOSITEJIBHO
bopmynupys

MOV CKOBBIN 3anpoc,
HaxOJIUTh My TH
OINpeACIICHUs
JIOCTOBEPHOCTHU
MOJTY4YEHHOMN
nH(pOpMallMu Ha OCHOBE
MMEIOIINXCS 3HAaHUHN 1
JIOTIOJIHUTETBbHBIX
HWCTOYHHUKOB;
HCIIOJIb30BaTh npu
BBITIOTHEHUH  YYEOHBIX
3aJaHul HAay4YHO-
MOMYJISIPHYIO
IuTEpaTypy
¢du3uveckoro
coJlepKaHus,
CIIpaBOYHbIE
MaTepuabl, peCypcsl

penieHre y4eOHbIX
U TIPaKTHKO-
OPHEHTHPOBAHHBIX
3aj1a4,
MpaKTU4ecKas
pabora,
KOHTPOJIbHAsA
pabota



https://m.edsoo.ru/7f41a4a6

ceTu HuTtepner,
BJIAJIETh npreMaMu
KOHCIIEKTUPOBAHMS
TEKCTa,
npeoOpa3oBaHus
uH(pOpMaLIUK U3 OJTHOM
3HAKOBOM CHCTEMBI B
ApYTyIo,
C03/1aBaTh
cOoOCTBEHHBIE
MMCbMEHHBIE U
YCTHBIE COOOIIEHUS Ha
OCHOBE MH(popMaLuu
13 HECKOJIBKUX
HMCTOYHHKOB
¢du3uveckoro
coziepKaHus,
nyOIUYHO
MIPEACTABIATH
pe3yIbTaThI
MPOEKTHOM MU
HCCIIEIOBATEIbCKOMN
JIeATETbHOCTH, PU
3TOM I'PaMOTHO
HCITOJTh30BaTh
W3Y4YEHHBIN
MOHATUIHBIN anmapar
M3y4aeMoro pasjaena
buzuku u
CONPOBOXKAATH
BBICTYTUICHHE
Mpe3eHTalueu ¢
Y4ETOM OCOOEHHOCTEH




ayIuTOpUHU

CBEPCTHHKOB.
Hroro mo pazneny 9

OBILIEE KOJIMYECTBO

YACOB I10 102 27

[NPOT'PAMME




Hpunoxenne. 1.

I'PadUKKOHTPOJIBHBIXMEPONPHUSATHMH I 0 ydueOHOMY npeamery «Pusuka. bazoBblil ypoBeHb»

1 geTBepTH 2 9eTBepTh 3 geTBepTh 4 9eTBepTh ron
HepPHO.T
MPOBEICHHUS
OLICHOYHOM
MIPOTIEAYPHI CEHTSIOph OKTS0ph HOSIOpB JeKadpb SIHBaph | (eBpajb MapT arnpenb Maii HUTO
HEZIen HEICITH HEJICITH HEJICITH HEIeNu | Hemeln HeJeNn HeJleNn HeJleNn ro
yHeOHI Kitac Elr| 1|1y ||| glr|r|1|2|2]2]2]2|2|2] 2|2 |2|2|3 |3 3|33 |3 |5
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OcHoBHOe 00111€e 00pa3oBaHNe
dusuka 7 1a 1 1 1 1 |2 1 2 |6
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