MYHUIUITAJTBHOE BIOJKETHOE OBIIEOBPA30OBATEJIBHOE YUYPEXK/JIEHHUE
«CPEJIHAS OBIIEOBPA3OBATEJBHAS HIKOJIA — JETCKHAM CAJI Nel7
I'OPOJA EBIHIATOPUU PECITYBJIIUKUN KPBIM»

(MBOY «COUI-aerckuii cax Nel7»)

PACCMOTPEHA COI'JTACOBAHA YTBEPXIEHA

Ha 3acenanuu MO 3am. nupeKTopa Jupexrop E.M. lemunoBa
[IpoTokon Nel EJL JIn [MTpukaz Ne 460 /01-13

oT «26» aBrycra 2024 1. «26» aBrycta 2024 1. oT «27» aBrycta 2024 r.

PykxoBogutens MO
C.A. HoBuukas

PABOYAS ITIPOT'PAMMA
YYEBHOI'O ITIPEJIMETA
«®U3UKA. BABOBbI YPOBEHb.»
7-9 kJyacchbl

Cocrasutenu: 3akaprontHas Onsra HukonaeBHa, yuurenab GU3NKH
Ty3 Koncrantun ViBaHOBHY, yuuTenb GU3UKU

r. EBnaropus, 2024r.



1. TosicHuTebHAA 3aMUCKA

Ilenpto m3ydeHus yueOHoro mnpeamera «Pu3uKa» sBIsSETCS NPUOOPETECHHE HHTEpeca U
CTpeMJICHUS] 00YJaloIUXCcs K HAyYHOMY HM3YYEHUIO MPUPOIbI, PA3BUTHE UX HHTEIUICKTYAIbHBIX U
TBOPYECKUX CHOCOOHOCTEH; pa3BUTHE MPEJICTABICHUH O HAayyHOM METOJEe IIO3HAHUA U
(dbopMHpOBaHHE HCCIENIOBATEIBCKOTO OTHOIICHUS K OKPY)KAIOUIMM SIBICHUSM; (OPMHPOBAHUE
HaY4YHOT'O MHUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHUsl OCHOB CTPOCHUS MaTepuu U (PyHJaMEHTaJIbHBIX
3aKOHOB (M3MKK; (OPMHUPOBAHUE MPEACTABICHUA O poiau (U3MKH AN pasBUTHI APYTHX
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJOTHH; pa3BUTHE IPEICTaBIECHUH O BO3MOXKHBIX cdepax
Oynyiiei mpoecCHOHANBHON JAEITeIbHOCTH, CBI3aHHOW ¢ (DM3HMKOM, TIOJTOTOBKA K JallbHEHIIIEMY
00y4YEHHIO B 3TOM HallpaBJICHUH.

3agauamu yaeOHOro npeamera «Dusnkay sBISIOTCS:

- IPUOOpPETEeHNEe 3HAHUM O IUCKPETHOM CTPOCHHMM BELIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

- IpUOOpEeTEeHNE YMEHUN OMMCHIBATh U OOBACHATh (U3NYECKUE SABJICHUS C HCIIOJIb30BaHHEM
IIOJIyUEHHBIX 3HAHWM; OCBOEHHE METOJOB pELIEHMs] NPOCTEHIIMX pacu€THBIX 3a4ad ¢
UCIOJIb30BaHUEM (PU3MUYECKUX MOJeNell, TROPUECKUX U NPAKTUKOOPHEHTUPOBAHHbIX 33/1ay;

- pa3BUTHE YMEHHI HAOIIOAATH MPUPOIHBIC SBJICHUS M BBITIOJIHATH OIBITHI, JJAOOPATOPHBIC
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0OBAHUS C CII0JIb30BAaHUEM U3MEPUTENIbHBIX PUOOPOB;

- ocBoeHHE MNpUEMOB paboThl ¢ WHpopManuend (UINIECKOTO COACP)KAHMS, BKIIOYAS
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMAX (U3MKH, aHAIN3 U KPUTUYECKOE OIICHHBaHUE
uH(popMaLuu;

- 3HAKOMCTBO €O cdepaMu IpopecCuOHAIbHON AEATENIbHOCTH, CBA3aHHBIMU C (U3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH HA JJOCTHXEHUAX (PU3HUECKON HAYKH.

Mecro npenmera «Pu3nka» B yueOHOM ILIaHE.

B coorBerctBun ¢ ®enepanbHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOT'0 00111er0 00pa3oBaHus yueOHbIi npeamer «PU3uKay» SBISIETCS CUCTEMOOOPa3yOLUM IS
€CTeCTBEHHO-HAYYHBIX Y4YEOHBIX TPEJIMETOB, MOCKOJIBKY (U3NYECKHE 3aKOHBI JIEKAT B OCHOBE
IPOILIECCOB U SIBIICHUH, U3y4aeMbIX XUMHUel, Ononorue, actpoHomueit U ¢puzndeckoit reorpaduei,
BHOCHT BKJIaJl B €CTECTBEHHO-HAyYHYI0 KapTUHY MHUpA, IPEIOCTaBIsEeT Haubosee scHble 00pa3Ibl
IPUMEHEHHs HayYHOI'0 METO/Ia IO3HAHUS, TO €CTh CII0co0a MOIY4YeHHUs JOCTOBEPHBIX 3HAHUN O MUpe
U SIBIIsIeTCS 00s13aTebHBIM 1715 u3ydeHus. Ha nzydyenue npeamera (6a30BbIi ypOBEHB) OTBOJUTCS: B
7 xnacce — 68 yacoB B 1o (2 yaca B HeZlen0), B 8§ kiacce - 68 yacoB B rof (2 yaca B HeZlenN0), B 9
kiacce - 102 gaca B roj (3 yaca B HEJEINiO).

Jns peanuzanuu mporpamMMmbl B 7 Kiacce Hcmonbdyercs ydueOHuK IM.M.IlepslimkuHa,
A.N.MBanoBa «®u3uka — 7», 2024 1., B 9 xiracce — yueonuk O.0.Kabapauna «dusuka 9», 2020 r.

Pabouas mporpamma ydeOHoro mpeamera «®Pu3nka» COCTaBleHa C y4eToM paboueit

MporpaMMbl BocnuTaHus. BocnurarenpHbli NOTEHLMAN JaHHOTO Y4eOHOro mpeaMera
o0ecreyrBaeT peann3alnio CIEAYIONMX IeJIeBbIX TPUOPUTETOB BOCIIUTAHUS 00yHarOIUXCA:

- YCTAaHOBJICHHE JOBEPUTEIbHBIX OTHOUIEHHH MEXIy YYHMTEIeM M €ro Yy4eHHUKaMH,
CHOCOOCTBYIOUIMX MMO3UTUBHOMY BOCIPHATHIO YYalIUMHUCA TpeOOBaHUH U TPOCHO yuuTens,
NPUBICYCHUIO WX BHUMaHUs K 0OCyXJIaeMoil Ha ypoke HH(OpMalMM, AaKTUBU3ALWU HX
MIO3HABATEJILHON 1E€ATEIbHOCTH;

- moOyXJe€HUE UIKOJIbHUKOB COONIONATh Ha YpOKE OOIIENPHUHSTHIE HOPMBI TOBEICHMUS,
npaBuia OOIIEHUS CO CTapIUMH (YUUTEISIMU) M CBEPCTHUKAMH (IIKOJIBHUKAMH), HPUHIUIIBI
y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3allUu;

- TNPUBJIEYEHUE BHMMAHHUS IIKOJIBHUKOB K LIEHHOCTHOMY AaCIEKTY M3Y4aeMbIX Ha YpOKax
SBJIEHUHN, OpraHu3aIys uX paboThl C MOJIy4aeMoil Ha ypoKe COIMaIbHO 3HAUMMOM MHpopMaruei —
UHUIMMPOBAaHUE €€ OOCYXKJEHUs, BBICKAa3bIBAaHHUS YYallUMHUCS CBOETO MHEHHUS 110 €€ IOBOY,
BbIPa0OTKH CBOETO K HEH OTHOIICHUS;

- UCTOJIb30BAHNE BOCHUTATENILHBIX BO3MOXKHOCTEH COZEp)KaHUs yueOHOro mpejaMeTa yepes
JEMOHCTpALMIO JeTSIM IPUMEPOB OTBETCTBEHHOIO, TPa)XJaHCKOIO TIOBEICHHS, MPOSBICHUS
4eJI0BEKOIIO0US U JOOPOCEPACUHOCTH, Yepe3 M0100p COOTBETCTBYIOIIUX TEKCTOB JIJIsl YTEHUS, 3a1a4
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JUISL peUIeHus], TPOOJIEMHBIX CUTYaAIUi U1 00CYXAEHUS B KJ1acce;

- IPUMEHEHHUE Ha YPOKE UHTEPAKTUBHBIX (hOpM pabOThl yUalIUXCsl: HHTEIUIEKTYaIbHBIX UTD,
CTUMYJIMPYIOIIMX I03HABaTEJIbHYI0 MOTHBALMIO IIKOJBHUKOB; AMJIAKTUYECKOTO TeaTpa, IIe
MOJIy4YEHHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX IIOCTAHOBKAX; JUCKYCCUN, KOTOPHIE
JIAI0T y4aluIuMcsl BO3MOKHOCTh IIPUOOPECTHU OMNBIT BEJEHHUSI KOHCTPYKTUBHOIO JUAJIOra; TPYIIIOBOM
paboThl WK paboTHI B Mapax, KOTOPbIE yyaT MIKOJIbHUKOB KOMaHAHOM paboTe U B3aUMOIECHUCTBHUIO C
JIPYTUMU JE€THMU;

- BKJIFOUEHHE B YPOK UTPOBBIX IPOLIEYP, KOTOPBIE IOMOTatOT MOAAEPKATh MOTUBALIMIO 1E€TEN
K IIOJyYEHUIO 3HAHUM, HAJIAKMBAHUIO ITO3UTHBHBIX MEXJIMYHOCTHBIX OTHOLIEHMH B KJjacce,
MOMOTalOT YCTAaHOBIICHUIO JOOpOKeNIaTeNIbHOM aTMOCc(epbl BO BpeMs ypOKa;

- opraHuzanus 1medcTBa MOTHUBUPOBAHHBIX M JPYIMPOBAHHBIX YUYAIIMXCS HAX WX
HEYCHEBAIOIIUMH OJHOKJIACCHUKAMH, JAIOIIEr0 UIIKOJIbHUKAM COLMAJIBHO 3HAYMMBINA  OMBIT
COTPYJIHUYECTBA U B3aMMHOI IOMOIIY;

- MHULIMMPOBAHKUE U MOJAJEPKKA MCCIIEIOBATEIbCKON AEATEIbHOCTH IIKOJIBHUKOB B PAMKAX
peanM3aliii UMM WHJIUBUAYAIbHBIX M TPYIIOBBIX MCCIEA0BATENbCKUX IPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXXHOCTh TMPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIIeHUs TEOPETHUECKON
npoOJIeMbl, HaBBIK T€HEPHPOBAHUSA W OPOPMIICHHS COOCTBEHHBIX HJCH, HABBIK YBaXHTEIHHOTO
OTHONIICHHUS K YY)XUM uIesM, OQOPMIEHHBIM B paboTax JApPYruxX UCCleqoBaTeseii, HaBbIK
yOJIMYHOTO BBICTYIUICHUSI NEpe] ayAUTOpPHEH, apryMEHTUPOBaHUSI U OTCTaWBAHUS CBOEH TOYKHU
3pEHUs.

2. Coaepxanue padoyeii nporpaMmbl «PU3UKA»
7 KJIACC

Pa3znen 1. ®usuka u e€ poJib B IO3HAHMU OKPY’KAIOLIEero Mupa.

®dusuka — Hayka O npupoze. SIBieHus npuponabl. PU3HYECKHUE SBICHUSA: MEXAHUUYECKHE,
TEIJIOBBIE, YTIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeaMuuHbL. M3Mmepenue ¢usndeckux BenuuuH. @Pusnyeckue MpUOOPHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CHCTeMAa €INHHIL.

Kak ¢u3uka u 1pyrue ectecTBeHHbIE HAYKH M3y4daroT NpUpoy. EcTecTBEeHHOHAYUYHbII METO
MO3HAHMS: HAOJI0JIEHHE, TOCTAHOBKA HAYYHOT'O BOMNPOCA, BBIABM)KEHHUE TUIIOTE3, SKCIEPUMEHT IO
IpOBEpKE TUIOTE3, OO0bsCHEHHe HabmomaeMoro siBaeHusa. OmnucaHue (U3NYECKUX SBICHUM C
IIOMOUIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.
2. Owusuveckue MpHOOPH W TPOIEAypa MPSIMBIX H3MEPEHHI aHAJOTOBBIM M IH(QPOBBHIM
npubOpoM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenue 1EHbl JENeHUs KAl H3MEPUTEIHLHOTO MPHOOopa.

Hsmepenue paccTosiHUi.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.

Ornpezenenne pa3MepoB MajbIX TEJ.

N3mepenne TemmiepaTyphl IPU IIOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTYHKa TEMITepaTyphI.
[IpoBenenue nccneoBaHus MO MPOBEPKE TUIIOTE3bI: JAITBHOCTD MOJIETA IIApUKa, MYILIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIBIIIE, YeM OOJIBIIIE BHICOTA MTYCKa.

ook wdE
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Paszgea 2. [lepBoHayaibHbIE CBEJCHUA 0 CTPOCHHUHU BellleCTBA.

CrpoeHnue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, TOKa3bIBAOLIIUE JUCKPETHOE
CTPOCHHME BEILIECTBA.

JBuxenne wyactul BemecTtBa. CBA3b CKOPOCTH JBMXKEHHUS 4YacTUL C TeMIIepaTypoi.
BpoynoBckoe nBmwkenue, mauddys3us. B3auMomelcTBHE YACTUI] BEIIECTBA: TNPUTSHKECHUE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEIIECTBA: CTPOCHUE Ta30B, IKUIKOCTEH U TBEPIBIX
(kpucTaminyeckux) Tei. B3auMocBS3b MEXIy CBOWCTBaMU BEHIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGnronenue GpOyHOBCKOTO JABHIKCHHUS.

2. HaGOmoaenue nuddysuu.

3. HaOmionenue sIBICHHM, OOBACHSIOMIMXCS TMPUTSDKCHHEM MM  OTTAJIKMBAHUEM YaCTHI]
BCIIIECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIONIb30BaHueM (hoTorpaduwii).
2. OnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.
3. OmBbITHI 10 0OHAPYKEHUIO ACUCTBHS CHUII MOJICKYJISIPHOTO TPUTSKEHHSL.

Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe nBrnxkeHUe. PaBHOMepHOE U HepaBHOMEpHOe ABrkeHHe. CkopocTs. CpenHss
CKOpOCTb IIPU HEPAaBHOMEPHOM JIBM>KEHHMU. Pacuér ImyTu 1 BpeMEHU JIBUKCHUS.

SIBnenue nHepUMH. 3aKOH HHEpUMH. B3aumoaeicTBre Tei Kak IpuuuHa U3MEHEHHsI CKOPOCTHU
JIBUKEeHUsT Tesl. Macca kak Mepa umHepTHOCTH Tena. IlnoTHocTh BemectBa. CBsI3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIleCTBa.

Cuna kak xapakTepucTuka B3auMoencTsus ten. Cuma ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C ITIOMOIIBI0 JUHAMOMETpA. SIBIIEHUE TATOTEHUs U cwila TshkecTH. Cuia TSKECTH Ha APYTrux
wianerax. Bec Tema. Hesecomocth. CrokeHHE CHJI, HampaBJIEHHBIX 10 OJHON MpPSIMOH.
PaBHopelicTByromas cui. Cuna TpeHust. TpeHHe CKOJIbKEHUS U TPEHUE ToKos1. TpeHue B mpupoae u
TCXHHUKE.

Hemoncmpayuu.

HaGnronenne MexaHU4ecKoro JABMKEHHS Tela.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO JIBUKECHHUSI.
Habmionenue siBieHus: MHEPLIUU.

Habmoienne n3MeHeHus: CKopocTy MU B3aUMOJICHCTBUH TETI.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TE.

CrioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ook owdE

Jlabopamopnwvie padbomot u onvimul.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKEHHUS (IIapuKa B IKUAKOCTH, MOJEIH
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue CpeaHed CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuka [0 HAaKIOHHOU
TUTOCKOCTH.

3. Ompenenenue IOTHOCTU TBEPIOTO TENA.
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4. OmnbIThl, ASMOHCTPUPYIOIIME 33aBHCHUMOCTh pacTsDKCHHS (AeopMariui) MPYKUHBI OT
MPUIIOKEHHOMN CHUJIBI.

5. OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIONINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHUSI U yBEIMUEHHs JaBieHus. JlaBneHue raza. 3aBUCHMOCTb
naBieHus raza or o0béma, Temreparypsl. Ilepenaua naBieHus TBEPABIMU TeIaMH, KUAKOCTSIMU U
razamu. 3akoH [lackans. [lHeBMaTMyeckue MalIMHBI. 3aBUCUMOCTH JIABJICHHUS JKHJIKOCTH OT
riyounsl. ['uapocrarnyeckuit napagokc. Coodmaromuecs cocysl. [ 'napaBnnyeckue MeXaHU3MBbI.

Atmocdepa 3emian U atmocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3AYIIHOU
o6onoukn 3emiu. OmbiT Toppuuemmm. M3mepenwe arMochepHOTO JaBJICHHS. 3aBUCHMOCTH
aTMoc(epHOro IaBlIeHUsI OT BBICOTHI HAJl ypoBHEM Mopsi. [Ipubops! A u3mMepeHus arMocepHOTO
JIaBJICHUSI.

JelicTBUE KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX Tesio. BeiTanmkuBaromas (apXxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTbD JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenaya naBiaeHus: KUIKOCTHIO U Fa30M.

CooOmaromumecs COCy/Ibl.

I'uppaBnmueckuii mpecc.

[TposiBnenune neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYXKEHHOW YacTU Tella M IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUIAKOCTH.

8. VYcroBue maBaHus TeIN: TUIAaBaHUE WJIHM MOTPYKEHHE TeNl B 3aBUCHMOCTH OT COOTHOIICHHUS
IJIOTHOCTEN TeJIa U KUJIKOCTH.

ook wnE

~

Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHON B JKUAKOCTh YacTH

Tena.

OmnpeneneHne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, TOTPYKEHHOE B KHUIKOCTb.

3. TIpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIONIEH CHJIBI, ICHCTBYIOMICH Ha TEJIO B KUIKOCTH, OT
Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKHBAIOIIEH CUIIbI, IEHCTBYIONIEH Ha TEIO B
XKHUJIKOCTH, OT 00bEMA MOrpyKEHHOM B KUJAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUJIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHHME JIOJKM M ONpeleleHue eé
IPy30II0ABEMHOCTH.

no

Pa3pnen S. PaGora u MOIIHOCTb. DHEpPIus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[TpuMeHeHue paBuiIa paBHOBECHS pbluara K 0JI0Ky. «3050Toe npaBuio» Mexanuku. KITJ{ mpocTbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas »Heprus. Kunernueckas v noteHuuanpHas 3Heprud. lIpeBpaienue oaHoro
BH/JIa MEXaHUYECKOM YHEPTUU B IPYrol. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHMKE.

Hemoncmpayuu.



1. TIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopuwie pabomul u onvimol.

1. Onpenenenue pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBM)KEHUU TEJa MO0 TOPU30HTAILHON
MOBEPXHOCTHU.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. Usmepenne KIIJ] HaKIOHHON MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTUH.
8 KIIACC

Pa3pgen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJICKYJIIPHO-KMHETHYECKOM TEOpUM CTPOCHMsI BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKYJd. ONbIThl, MOATBEPKAAIOIINE OCHOBHBIE MOJIOXKEHHUS MOJEKYJISPHO-
KUHETUYECKON TEOPHH.

Monenu TBEPAOTO, KUIAKOTO M Ta3000pa3HOro COCTOSHUM BemlecTBa. Kpucramnmyeckue u
amop¢Hbie Tena. OObSICHEHNE CBOMCTB T'a30B, JKUJIKOCTSH M TBEPIBIX TEJ HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKOW Teopud. (CMmauMBaHME M KalWUIApHbIE sBJICHHS. TerioBoe
pAaCIIMPEHUE U CHKATHUE.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEINIOBOTO ABMKEHUS YacThll. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHUS BHYTPEHHEH SHEPTUH: TeIUIoNepeada U COBepIIcHHe paboThl. Bubl
TEIJIONEePeIayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTyYECHHE.

KonuyectBo TemnoThl. YaelnbHas TEIUIOEMKOCTh BelIecTBAa. TeriooOMeH H TEIIOBOE
paBHOBecHue. YpaBHeHHE TemioBoro OanaHca. [lnmaBieHue M OTBepAEBaHHE KPUCTAITMYECKUX
BEIECTB. Y enbHas TerioTa miasnenus. [lapooOpazoBanue u konaencanus. Mcmapenue. Kunenue.
VYaenbHas Temsora mapooOpa3oBaHUS. 3aBHCHUMOCTH TEMIEpPaTyphl KUMEHUS OT aTMOC(HEPHOTO
JTaBJICHUSL.

Braxxnocts BO3ayxa.

DHeprus TOTUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[Tpuntmmne! pabote! TemnoBbix apurateneit KI1/] Temnosoro nurarens. TemioBeie qBUTaTenn
Y 3al1Ta OKPYKAIOILIEH CPEeIbl.

3aKOH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nudpdysumn.

HabGnronenue siBneHnii CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.
Habmronenue TennoBoro pacimmpeHus Ted.

W3menenune gaBieHus ra3a Ipu U3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunael Terionepenayn.

OxJaxaeHue mpu COBEPIICHUHN PaOOTHI.

HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMH CHJIAMH.
10. CpaBHeHHE TETNIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HabOnrogenue KuneHus.

12. HabnroieHre OCTOSTHCTBA TeMITepaTyphl PHU TJIaBJICHUU.

13. Mojienu TEIUIOBBIX ABUTATENEH.

©CoNoR~wWNE



Jlabopamopnwvie padbomot u onvimeol.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WJIM caxapa.

OnbITH IO HAOIIOACHUIO TEIIOBOTO PACHIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JAAaBJICHHS BO3/yXa OT €ro 00b&Ma U HarpeBaHus

WJIU OXJIQXKICHHUSL.

6. IlpoBepka THIOTE3bl JHHEWHONH 3aBUCHMOCTH JUIMHBI  CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HabmoneHnue u3MeHEHUs] BHYTPEHHEH SHEPTUH Tella B pe3yIbTaTe TeIUIonepeaay u paboThl
BHEILIHUX CHIL.

8. MHccnenoBanue siBICHHS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOHON M TOpsiueii BOJIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOW MPHU TEIJIOOOMEHE C HArpeThiM
METAJIIMYECKUM LIUIUHIPOM.

10. Omnpenenenuie yaenbHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEeHHUS.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenue yaenbsHON TETUIOTHI ITABICHUS JIbA.

arONE

Pa3nes 7. DiexkTpuyeckue M MATHUTHBIE SIBJICHHS.

DnekTpuzanus Tea. [[Ba poaa 3iIeKTpUYECKUX 3apslioB. B3aumoneicTBrUe 3apsKEHHBIX Tedl.
3akon Kysnona (3aBUCHMOCTH CHJIBI B3aMMOJICUCTBHS 3apsOKEHHBIX TEJI OT BEJIWYHUHBI 3apsiioB U
pPacCTOSTHUSL MEXTY TEJIaMH).

Onektpuueckoe rmose. Hanpsok€HHOCTh snekTpuyeckoro mnois. [IpuHiun cyneprno3uiun
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIEMEHTApHBIN AieKTpruueckuit 3apsan. CTpoeHue aroma.
[IpoBOIHUKY M AUDIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/ia.

DNEeKTPUYECKH TOK. YCIOBHUSI CYIIECTBOBAaHHUS JJIGKTpUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS DSIEKTPUUECKOTO TOKa (TEIIOBOE, XHWMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. DneKTpuyeckoe HanpsikeHue. ConpoTUBIECHUE TPOBOIHUKA.
VnenpHoe compoTuBieHHE BemiecTBa. 3akoH Owma s ydactka uenu. l[locimemoBatenbHoe H
napajieJIbHOE COEJUHEHNE TPOBOIHUKOB.

Pabota 1 MomHOCTh 31€eKTpUUecKoro Toka. 3akoH Jxoynsa—JleHmna. DnekTpudyeckue 1enu u
MOTPEOUTENH dIEKTPUUECKOM sHepruu B 0bITy. KOopoTkoe 3aMbIkaHue.

ITocTrosaaple MarauThl. B3amMojeiicTBHE TIOCTOSHHBIX MarHUTOB. MarHuTHOE TIOJIE.
MarnuTtHoe 1noJjie 3eMJIM U €ro 3HAYeHHE NS KU3HU Ha 3emuie. OnbIT Dpcrena. MarHutHoe 1mosie
ANEKTPUUECKOr0 ToKa. [[puMeHeHne 371eKTpOMarHuToB B TeXHUKE. JleficTBME MarHUTHOTO TMOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb IMTOCTOSIHHOTO TOKA. MCrionp30BaHue JIEKTPOIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  Dapanes.  SIBneHue  3yeKTpoMarHuTHOM — wHAyKOMW. [IpaBmwio  JleHna.
OnekrporeHepatop. CrnocoObl TMONMYYeHHUS DIEKTPHUUECKON dHEPruH. OIEKTPOCTAHIIMHM HA
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.

JIBa posa eKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTIA.

DneKTpocTaTU4eCcKast UHIYKIIHSL.

3aKOH COXpaHEeHHMsI AJIEKTPUUECKUX 3apsiIOB.

agsrwONE



IIpOBOIHUKY U AUDIIEKTPUKHU.

MoaenupoBaHU€e CHIIOBBIX JUHUM SJIEKTPUYECKOTO MOJIA.
VCTOYHHKH MOCTOSIHHOT'O TOKa.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIii pazps.

. I3mepenne cuiibl TOKa aMIepMeTpOM.

. I3MepeHne 37eKTpUYECKOro HaIPsIKEHUSI BOJIbTMETPOM.

. Peocrat u mara3uH COnpOTHBIIEHUN.

. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH pa3/elIeHUs MTOJIOCOB MAarHuTa.
. MonenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1nosie Toka. JJIeKTPOMArHuUT.

. lelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 2JIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUSI UHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.

Jlabopamopnwvie pabomot u onvimel.

ok wdE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThl 10 HAOIIOAECHUIO 3JIEKTPU3ALUH TeJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1elCTBUSA JIEKTPUYECKOTO MOJIS HA IPOBOJHUKU U TUIJIEKTPUKH.

CO6opka u mpoBepka paboThl NEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

M3mepenne u peryampoBaHue CUIIbI TOKA.

W3mepenue U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YE€PE3 PE3UCTOpP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOT0 COITPOTUBIICHUS IPOBOIHUKA OT
€ro JUIMHBI, IIJIOLIAH IIOIIEPEYHOr0 CEUEHHs U MaTepHalla.

IIpoBepka mnpaBuiia CIIOKEHUS HANPSKEHUW IPHU IOCIEIO0BATEIBHOM COEIMHEHUHM JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia sl CUIIbI TOKA ITPU NapaJUIEIbBHOM COEIMHEHUHN PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UIAYLIETO Yepe3 PE3UCTOpP.

Omnpenenenne MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIIETIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HAIIPSDKEHUS Ha HEW.
Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aMOJENCTBHUS MIOCTOSIHHBIX MarHUTOB.

N3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX OObEMHEHUH U Pa3/IeTICHUN.
Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OneITHI, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBI B3aWMOJEWCTBUS KaTyIIKM C TOKOM H
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

N3yuyenue neiCcTBUS MarHUTHOT'O I10JIs HA IPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.

N3mepenne KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

OmnbeITEl 1O  MCCIEIOBAHHUIO SBJICHHUSI DJIEKTPOMATHUTHOM HWHIYKIHH: HCCIEIOBAHHE
WU3MECHEHUN 3HAYEHUs U HAIIPaBIICHUs NHIYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexanuyeckue siBJIeHUs.

Mexanuyeckoe nBrkeHue. MarepuanbHas Touka. Cucrema otrcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOro  ABWXKEHUA. PaBHOMepHOEe IpsMOIMHENHHOE JBWKEeHHME. HepaBHOMepHOE
npsMoJIMHEeHOe JBuKeHne. CpenHsis W MIHOBEHHass CKOPOCTh Tejla IpU HEPaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHOyCKOpeHHOE TpsiMOMHEHOE nBmwkeHue. CB0oOOaHOE maneHue. OIBITHI
lanunes.

PaBHOMepHOE ABMkeHHE MO OKpyxkHOcTU. [lepmon m wactora oOpamienus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH HproTtona. Btopoi 3akon Herotona. Tperuit 3akon Herotona. Ilpuniun
CYNEPIIO3ULIUHU CHUIL.

Cwita ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHila TPEHUSI CKOJIbXKEHUs, CUJIa TPEHUS TIOKOS,
JIpyTue BUJbI TPEHUS.

Cuna TsDKeCTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MajieHus. JBrkeHue
wianet Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTs. HeBecoMocTh U meperpysku.

PaBHOBecue maTepuanbHON TOYKU. AOCOTIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Temia ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3menenue wmmmynbca. Mmnynbc cuibl. 3aKOH COXpaHEHUsT HMMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi paboTta 1 MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBS3b SHEPTruu
u pabotel. [loTeHIMabHAS YHEPTHUS Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMitd. [loTeHIManpHas
SHeprusi cxartou npyxxkuHbl. Kunetnueckas sHeprusi. TeopeMa O KMHETHYECKOM >HEPruu. 3aKOH
COXpaHEHUSI MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE IyTEH W TPACKTOPHIA ABHIKEHHS OJHOTO U TOTO K€ TeJla OTHOCHUTEIBHO Pa3HBIX
TeJ OTCYETA.

3. H3mepeHne CKOPOCTH M yCKOPEHUS TPSIMOIMHEHHOTO JTBUKECHUSI.

4. WccrnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHUS.

5. HalGmronenue nBukeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHWYECKUX SBJICHUH, MPOUCXOIANIMX B cucTeMe oTcuéra «Tenexka» npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEJILHO KaOnHeTa (PU3UKHU.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IEHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysbCca MpH B3aUMOJICHCTBHHA Tell.

11. ITpeoOpa3oBaHus SHEPTUH MIPH B3aUMOICHCTBHH Tell.

12. CoxpaHeHue UMITYJIbCa IPH HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHne peakTHBHOTO JIBUKCHUS.

15. CoxpaHenue MeXaHUYECKON 3HEPTUH MTPU CBOOOTHOM Ta/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH JBW)KCHUH TEJa 0] IEHCTBUEM TPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa Ui pa3roHa U JajdbHEHIIero paBHOMEPHOIO JBUKEHHS IIapuKa
WJIU TEJIEKKH.



How
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10.

11.

10

Onpenenenue cpeTHEH CKOPOCTH CKOJIBKEHHUS OpycKa TN JIBH)KEHUS [IApHKa 110 HAKIIOHHON
IUIOCKOCTH.

Omnpenenenue yCKOpEHHs Tella IPHU paBHOYCKOPEHHOM JBH)KEHHH 110 HAKJIOHHOW IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBUXKEHHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka runoTesbl: €ciiv NpH PAaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHON CKOPOCTHU MyTH
OTHOCATCA KaK piajg HEUETHBIX YUCCJI, TO COOTBCTCTBYHOIIHMC MPOMCKYTKH BpPCMCHU
OJIMHAKOBBI.

I/ICCHGI[OBEIHI/IC 3aBUCHUMOCTHU CUJIbI TPCHUS CKOJIBXKCHUSA OT CHUJIbI HOPMAJIbHOTI'O OAAaBJICHUAA.
Onpenenenue k03 PULNEHTA TPEHUS CKOIbKEHUSL.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue paboThl CUIIbI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJa [0 FOPU30HTAIbHON
MIOBEPXHOCTH.

Omnpenenenue pabOThl CHIJIBI  YOPYrOCTH IIpU HOABEME TIpy3a C MCIOJIb30BaHHEM
HEIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

W3yueHue 3akoHa COXPaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenpHoe paBmkeHne. OCHOBHBIC XapaKTEPUCTUKHA KOJICOAHWIA: TIEPUOJ, 4YacToTa,
amMIuiutyna. Martematuueckuid W OPYKUHHBIM  MasTHUKU. [IpeBpaiieHue 5sHeEpruu Mpu
K0JIe0ATEIIEHOM JIBFKCHUH.

3aryxaromue koneOaHus. BwiHyxXIeHHble kojeOanusa. Pesonanc. MexaHuueckue BOJIHBIL.
CaoiicTBa MexaHnueckux BOJH. [IpomoiapHbIe U MonepedHbie BOMHBL. J{JTMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHHuecKue BOJIHBI B TBEPJOM TeJle, CECMUUECKHUE BOJTHBI.

3ByK. ['poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxxeHue 3Byka. IHGpa3ByKk U yiIbTpa3BYK.

Hemoncmpayuu.

ouhkwnE

Habmonenne xonebanuii Ten Mo A€HCTBUEM CHIIBI TSDKECTH M CUJTBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaOnroneHue BBIHYX/IE€HHBIX KoJeOaHHi U pe30HaHca.

Pacnipoctpanenue nmpooIbHBIX U MONIEPEYHBIX BOJTH (HA MOJIENHN).

HaO0nroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30oHaHC.

Jlabopamopnwvie padbomot u onvimol.

™

>

Omnpenenenne 4acToThl U Meproia KoineOaHui MaTeMaTH4ecKoro MasTHHKA.

Omnpenenenue 4acTOThl U Mepruoia KoiaeOaHui Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJEOAHUI TTOJABEIICHHOTO K HUTH TPy3a OT JIJTUHBI
HUTH.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a.
[TpoBepka He3aBUCUMOCTH TepHoja KojeOaHui rpysa, MOJBEHIEHHOIO K HUTH, OT MacChl
rpysa.

OMBITEI, TEMOHCTPUPYIONTHE 3aBUCUMOCTh TIEPHO/a KOJIeOaHU MPYKMHHOTO MasTHUKA OT
MacChl Ipy3a U KECTKOCTH PYKUHBI.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.

ONEKTPOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH.
Mxana OJICKTPOMArdHMTHBIX BOJIH. Wcnonr3oBanue OJICKTPOMArdMTHBIX BOJIH JJIA COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
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Hemoncmpayuu.

1. CaoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBEBIE CBOICTBA CBETA.

Jlabopamopnwvie pabomot u onvimeol.

1. I/IBYLIGHI/IC CBOICTB QJICKTPOMAruuTHBLIX BOJIH C ITIOMOIIBIO MOOMIJIBHOTO TeJ'Ie(l)OHa.

Pa3gen 11. CBeToBbIe ABJIEHUS.
JlyueBass momens cBeta. Mcrounuku cBera. IIpsMonuHEiiHOE pacnpoCTpaHEHHE CBETA.

3armenust Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkasno. 3aKoH OTpa)K€HUs CBETA.

HpCJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IMpECIOMJICHUSA CBETA. IlonHoE BHYTPCHHEC OTPAXCHHUEC CBCTA.

Hcmoip30BaHKe IIOJIHOTO BHYTPCHHCET'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

JInnza. Xox queﬁ B JImH3e. OnTHYEeCcKasl cucTeMa (I)OToannapaTa, MHUKPOCKOIIa U TCJICCKOIIA.

['na3 kak ontuyeckas cucreMa. biM3opyKkocTh U 1aJbHO30PKOCTb.

Pasnoxxenue Oejoro csera B CIICKTP. Omnpitel Hetorona. Cnoxxkenune CIICKTPAJIbHBIX IIBCTOB.

Hucniepcus ceera.

CoNoOARWNE

Hemoncmpayuu.

[IpssMoNMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xon styueit B coOMparomieit JuHs3e.

Xox J1ydeil B paccenBarollel JIMH3E.

[Tonryuenue n300pakxeHUi C MOMOILBIO JIUH3.

[Tpunun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riasa.
11. Paznoxkenue 6enoro cBeTa B CIIEKTP.
12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.

wn

No ok

Jlabopamopnuvie padbomut u onvimol.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHHUSI CBETOBOTO JTy4a OT yIJia TaIeHHs.

W3ydeHne xapakTepuCcTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanne 3aBHCHMOCTH yIJia TMPEJIOMIICHHS CBETOBOTO Jiyda OT yIjla TMajeHUs Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Tomy4yenue n300pakeHUiA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OMEBITEI IO BOCITPUATHUIO IBETA MMPEAMCETOB IIPHU UX Ha6J'II-O)IeHI/II/I 4Ycpe3 UBECTOBLIC (l)I/I.]'H)TpBI.

Pasnena 12. KBanToBbie IBJICHUA.
OmneiThl Pesepdopna u mumanerapHas Mojenb aroma. Mojenb aroma bopa. Ucmyckanue u

MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTB. AJb(da, 6eTa- 1 ramma-u3inydeHus. CTpoeHne aToMHoro siipa. Hykionnas

MOJIeJIb aTOMHOTO sipa. M3otomnsl. PagunoakTuBHble peBpamieHus. [lepuon nomypacnaga aToOMHBIX
Anep.
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SnepHbie peakivu. 3aKOHBI COXPAHEHHS 3apsIOBOTO M MAcCOBOTO YHCENl. DHEPTHs CBS3U
aTOMHBIX sijiep. CBsI3b MacChl M SHEPruu. Peakiuu cuHTe3a W AelieHus sjep. VICTOUHUKH SHEpruu
Connua u 3BE31.

SnepHas sHepreTrka. JIeHCTBYS paOaKTUBHBIX M3JTydCHUH Ha )KUBBIC OPraHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CnekTp Bojaopoa.

Hab6monenue TpexoB B kamepe Buibcona.

Pabora cuéruyrka HOHU3UPYIOMINUX U3TYICHHI.

Perucrpanus uzinydeHus: npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

ok wdE

Jlabopamopnuvie pabomut u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HWccnemoBanue TpPEKOB: HM3MEPEHHUE OJHEPIHMHM YaCTHIBI 110 TOPMO3HOMY TyTH (TIO
doTorpadusm).

3. H3MmepeHue paanoaKkTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000IIAKOIIINI MOIYIb.

[ToBTOpUTENBEHO-0000IIAIOLINI MOy Ib MpEJAHA3HAYEH AJIS CHUCTEMaTU3aluu U 0000mIeHus
NPEIMETHOTO COACP)KAaHUS U OIBITAa JIEATEILHOCTH, TPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca
bu3uKy, a TaKkKe Ui MOATOTOBKM K OCHOBHOMY TIOCYIAapCTBEHHOMY 3K3aMeHY IO (U3UKe s
00y4aromuxcsi, BBIOPaBIIUX 3TOT yU4E€OHBIN IPEIMET.

[Tpu u3ydeHnn 1aHHOTO MOAYJIS PEANNU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI I€ATEIILHOCTH, Ha
OCHOBE KOTOPBIX OOECIIEYMBAETCS JOCTIIKEHHE TPEJIMETHBIX M METalpeAMETHBIX TUIAHHPYEMBIX
pe3yibTaToB 00y4deHHs, (HOpMUpPYETCS €CTECTBEHHOHAyuYHas TPAMOTHOCTb: OCBOCHHE Hay4YHBIX
METO/IOB HCCJICIOBAHUS SIBJICHUW TIPUPOABI W TEXHHUKH, OBIIQJCHUE YMEHHUSMH OOBSICHATH
¢du3nyeckue SBICHUS, IPUMEHSS MOJyYeHHbIE 3HaHUs, PEIaTh 3ajau, B TOM YHCII€ KaUeCTBECHHbIE
Y OKCIIEPHMEHTAIIbHBIE.

[TpuHIMNHMAIBHO AEATEIBHOCTHBIA XapaKkTep JaHHOIO pasjiesia peanu3yeTcs 3a CYET TOro, 4To
00yyJaromuyecs BBITIOIHSIOT 3a/JaHHsI, B KOTOPHIX UM MPE/IaraeTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUHM paclo3HaBaTh U HAYYHO OOBSACHATH (PU3MYECKHE SBJICHUS B
OKpY’KaloIel IpUpoe U TTOBCETHEBHOM KHU3HH,

UCIOJIb30BaTh HAay4HblE METOABI MCCIEIOBAHUS (U3NYECKUX SIBICHHM, B TOM YHUCIE AJSA
MPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI Haubosiee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOIHH,
HarpuMep, MPAKTHIECKOTO HCIIOIB30BAHMS PA3IMYHBIX WCTOYHHKOB SHEPTMH HAa OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHH.

3. Ilnanupyemble pe3yJbTaThl OCBOEHHs y4eOHOro mpeamera «®u3mka» Ha ypoBHe
OCHOBHOTO 00111er0 00pa30BaHMS.

JINYHOCTHBIE pPe3y/IbTAThl B YaCTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:
- IPOSIBJIEHNE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pu3mueckoit

HaYKU;
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- IEHHOCTHOE OTHOIIEHUE K TOCTUKECHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJIECHHH OOILIECTBEHHO 3HAYMMBIX U ITUYECKUX
po0JieM, CBSA3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKeHUN (DU3HKY;

- OCO3HaHME BaKHOCTU MOPAJIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMSI:

- BOCTIPUSITHE ICTETUYECKUX KauyecTB (PU3MUECKOW HayKu: e€ FapMOHHYHOIO TOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHE IIEHHOCTH (M3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BAKHEUIIEH COCTABIISIONIEN KYJIbTYPBI,

- pa3BUTHE HAYYHOM JH0003HATEILHOCTH, HHTEPECa K UCCIEI0BATEIbCKOM e TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HaHHe EHHOCTH 0e30MacHOro o0pas3a )KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BaXHOCTU IpaBWJl O€30IIaCHOrO IOBEJEHHUS Ha TPAHCIOPTE, Ha J0OpOrax, ¢ 3JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAIIIHUX YCIOBHUSAX;

- ¢(OpMUPOBAHHOCTH HaBBIKA pe(IeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMNOKY M TAaKOTO XKe
1paBa y JIpyroro 4ejioBeKa;

6) TpyaoBOro BocnuTaHus:

- aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1ay (B paMKaxX CeMbH, 00pa3oBaTeIbHOU
OpraHu3alyu, ropo/ia, Kpas) TEXHOJIOTMUYECKON U COLMAIbHON HApaBJIE€HHOCTH, TPEOYIOLIUX B TOM
yucie U PU3NIeCKUX 3HAHUM;

- HHTEpEC K MPaKTHUYECKOMY U3YYEHHUIO IPO(eccuii, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JIOTHYECKOT0 BOCIINTAHUSA:

- OpUEHTAllMsl Ha NpUMEHEHHE (QU3MYECKUX 3HAHUM /I peleHus 3ajad B 00sacTu
OKpY’KaloIllel cpelibl, IJIaHUPOBAHUS IOCTYIKOB M OLEHKM WX BO3MOKHBIX IOCIEICTBUM AJis
OKpYKarOIlEeH Cpeibl;

- OCO3HaHUeE INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel uxX pereHus;

8) aganTannu K M3MEHSIOIMMCSH YCJIOBUSIM COLMATIBHON U NPUPOIHOI Cpeabl:

- MOTpeOHOCTh BO B3aMMOJEHCTBUM IPU BBIMOJIHEHUM MCCIEJOBAaHUH M IPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO NEATEIBHOCTD;

- IOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHUM, B TOM uyucie (OpMYyJIUPOBATH HJEH,
HOHATHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

- CTpeMJICHUE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MIPUPO/BI, OOIIECTBA U SIKOHOMUKH,
B TOM YHUCJIE C UCMIOJIb30BaHNEM (U3NUECKUX 3HAHUM;

- OLIEHKa CBOUX JEMCTBMM C y4y€TOM BIMSHHS Ha OKPYXAIOIIYI0 Cpexy, BO3MOXKHBIX
17100abHBIX TOCIIEICTBUHA.

MeTtanpeaMeTHbIe pe3yJabTAThI

B pe3ynbraTe 0cBOSHHs MPOrpaMMBbl o (GU3HUKE Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus
y oOyuaromerocss OyayT chOpMHUPOBAaHBI MeTaNpeAMeTHbIE Pe3yJabTaThl, BKJIIOYAIONINE
MO3HABATENIbHBIE YHUBEPCAIbHbBIE YUeOHbIC IEHCTBHUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIE yueOHbBIE
JIEHCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS.

Ilo3HaBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

. BBISIBJISITh M XapaKTePU30BaTh CYIIIECTBEHHBIE MMPU3HAKN OOBEKTOB (SBJICHHU);

. YCTaHABIIMBATh CYIIECTBEHHBIM TpPH3HAK KIACCH(PUKAIIMU, OCHOBAHHS  JUIS
0000111eHUs U CPAaBHEHUS;
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. BBISBIISITH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B pacCMaTpUBaEMbIX (paKTax, TaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;
. BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U MPU M3YYCHUU (PU3UUECKUX SBICHUNA U

IPOIIECCOB, JIeNaTh BBIBOJBI C WCIOJIb30BAHUEM JEIYKTHBHBIX M WHIYKTHBHBIX YMO3AKIIOUCHHIA,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (DU3UUYECKUX BEINYWH,

. CaMOCTOSITENIbHO BBIOMpATh CMOCOO pemieHus y4eOHOH (Qu3MUecKor 3amadu
(cpaBHEHUE HECKOJIBKMX BapUAHTOB pEIICHUs, BHIOOp Hamboliee MOAXOMAAIIETO C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibcKue 1elCTBUS:

. UCII0JIb30BaTh BOIIPOCH! KAK UCCIIEA0BATEIbCKUI HHCTPYMEHT IT03HAHMS,

. IPOBOAMTH [0 CAMOCTOSITEILHO COCTaBIEHHOMY IUIaHY OIbBIT, HECJIOKHBIN
(bu3nyecknii SKCIepUMEHT, HeOOIbIIOE HCCIeI0BaHNE (PU3UUECKOTO SIBICHUS;

. OLICHUBATh HAa PUMEHUMOCTb U JIOCTOBEPHOCTh MH()OPMAIIHIO, TIOIYYEHHYIO B XO€
UCCJICIOBaHMS WIIM HKCIIEPUMEHTA;

. CaMOCTOSITENIbHO ~ (popMyNIUpoBaTh OOOOIIEHUS ¥ BBIBOABI 10  pPE3yJIbTaTam
pOBEIEHHOrO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

. IPOTHO3UPOBATH BO3MOXKHOE JTaIbHENIIIEe pa3BUTHE (PU3NIECKUX TPOIIECCOB, a TAKIKE

BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

. MPUMEHSTh Pa3IUYHBIE METOJbl, MHCTPYMEHTBl U 3ampOoChl MPH MOUCKE U OTOOpE
UH(OPMALIUY WU TAaHHBIX C YIETOM MPEUIOKEHHON yueOHOW (hr3nYecKo 3a1a4H;

. aAHAIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(DOPMALIMIO PA3TUUYHBIX
BUOB U (POPM IIPEICTABICHHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY IpeaCTaBiICHUs HHPOPMAIUH U
WUTIOCTPUPOBATH PEIIAEMbIE 3a/1a4l HECIOXKHBIMU CXEMaMH, lMarpaMMaMu, UHON rpauKoi U ux
KOMOWHAIIUAMU.

KoMmmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUS:

. B X0/ie OOCYXJeHHsI yueOHOro MaTepuana, pe3yjbTaToB JIaOOpaTOpHBIX padoT U
IIPOEKTOB 3a/1aBaTh BOIIPOCHI 110 CYILECTBY OOCYKIaeMOW TeMbI U BbICKA3bIBaTh UJEH, HAlLlEJICHHbIE
Ha pellleHHe 3aJjauu 1 MoJiiepKaHue 01aroxenaTeIbHOCTH OOIEHMS;

. COIMOCTABJISITh CBOM CYXKJEHUS C CYXKIEHUSMHU JpPYyrUX Y4YacTHUKOB JMajora,
OoOHapy’KUBaTh pa3InyKMe U CXOJICTBO MO3ULIUH;

. BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

. nyOoJIMYHO  NPEACTaBIATh PE3YNbTaThl  BBIMOJIHEHHOIO  (PU3MYECKOro  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMSI, TPOEKTA);

. MOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOM U MHAMBUAYAIBHONW PabOTHI
IIPU pEIIEHNN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

. IIPUHUMATh LEIA COBMECTHOM J[EATENbHOCTH, OpraHU30BBIBATH JEHCTBHUS IO €€

JOCTHKEHHUIO: PACIPECNIATh POJIM, OOCYKIaTh MPOLECCHl W PE3yJIbTaThl COBMECTHOW pPabOThI,
0000111aTh MHEHUS HECKOIBKUX TIOIEN;

. BBITMOJHATh CBOIO 4YacTh pabOThl, JOCTUTasi KaueCTBEHHOTO pe3ysbTara IO CBOEMY
HaIlpaBJICHUIO U KOOPAMHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMaHIbI;
. OLICHMBAaTh KAayeCTBO CBOETO0 BKJIaJa B OOMMHA MPOIYKT IO KPUTEPHSIM,

CaMOCTOATCIIbHO C(I)OpMYJ'IHpOBaHHLIM Y4aCTHUKaMHU B3aUMOICHUCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszaums:

. BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOLIUX [T pEIIeHUS
bu3nyecKuX 3HAHUI;

. OPUEHTHPOBATHCSI B PA3IMYHBIX MOJXOAAX NMPHUHATUS PELICHUN (MHAMBHIYyalIbHOE,
MPUHITHE PELIEHUs B TPYIIE, MPUHATHE PELICHUH IPYIIOi);
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o CaMOCTOATCIIBHO COCTAaBJIATHL AJITOPUTM PCHICHUA (bHSH‘IGCKOfI 3aJa4u WJIK IIJIaHa
UCCIICIOBaHMSl C YUETOM UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeJIaracMble BApUAHTBI PEILICHU;

. JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

. JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIPEJUIaraTh IUIaH €€ N3MCHECHHUS,

. OOBSACHATh INPUYMHBI JOCTH)KEHUS (HEJOCTHUIKEHUS) DPE3YyJIbTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

. BHOCHUTBH KOPPEKTHUBBI B ICATEIILHOCTH (B TOM YHCIIE B XOJI BHIIIOJIHEHUS (PU3UIECKOTO

UCCIICIOBAaHMsT WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOATENbCTB, M3MEHMBIIMXCS CHUTYyalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSAM;

. CTaBUTb ce0s1 HA MECTO APYroro 4eJI0BeKa B XOJ€ CIOpa WIH JUCKYCCHH HA HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

. NpU3HABAaTh CBOE MpaBO HA OMIMOKY MpH pemeHuH (U3MYecKHX 3aaad Wi B

YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO APYTOro.

IIpenmerHble pe3yabTaThl

K koHiy oOydeHus B 7 kJjiacce IpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUAIOLIUXCSI YMEHUI:

. UCMOJIb30BaTh MOHATUA: (PU3MUECKUE U XUMHMYECKHE SBJICHUS, HaOJIOJCHHE,
OKCIEPUMEHT, MOJEIb, THIIOTE3a, SAUHUIBI (PH3MUECKUX BEIMYHH, aTOM, MOJIEKYJa, arperaTHbIe
COCTOSIHUSA BellecTBa (TBEPAOE, XKUIKOE, Ta3000pa3HOe), MEXaHUYECKOE JIBUKEHUE (PABHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHENHHOE), TPACKTOPHsI, PABHOIEHCTBYIOMIAs cuila, Aedopmanus (ynpyras,
IUTACTHYECKasi), HEBECOMOCTb, COOOIAIOIINECS COCY/IbI;

. paznmuuathk  sBieHus  (auddysus, TEmIoBoe ABMKEHHE YACTHI[  BEIIECTBA,
pPaBHOMEPHOE JABM)KCHHE, HEPABHOMEPHOE BIKEHUE, NHEPLIMS, B3aUMOACUCTBHUE TEJI, PABHOBECUE
TBEPABIX TEJI C 3aKPEIIEHHOM OChIO BpallleHUs, [Iepeiada 1aBJIeHus TBEPABIMU TEIAMU, KUIKOCTSIMU
U Ta3aMu, atMoc(epHoe AaBieHHE, IUIaBaHUE Tel, MPEBpallleHUs MEXaHUYECKOW HSHEpPrum) Io
OINMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JIaHHOE (PHU3HUECKOE
SBIICHUE;

. pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKarOIIeM MHUpE,
B TOM 4Hclie (pU3HUECKUE SBJICHUS B MPUPOJE: MPUMEPHI ABHKEHHS C Pa3IMYHBIMU CKOPOCTSIMHU B
YKUBOM 1 HEXKMBOW NPUPOJIE, NEHCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JIaBJICHUS] Ha >KMBOI OpraHu3M, IUIaBaHUE PbIO, pplYard B TeJ€ YeNOBEKa, IPU 3TOM NEPEBOAUTH
MPAKTHUYECKYIO 3a7jauy B Y4eOHYI0, BBIIENSATh CYLIECTBEHHbIE CBOWCTBA (MpU3HAKHU) (PU3HMUECKUX
SIBIICHUI;

. OIMCHIBATh N3YUYECHHBIE CBOICTBA TEJl U PU3NUYECKUE ABIICHUS, UCTIONB3YS (PU3NUECKHe
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHIIA
YIPYTOCTH, CUJa TSKECTH, BEC Tella, CHJIa TPEHUs, JaBlieHHue (TBEPAOIO Tela, JKUJIKOCTH, ras3a),
BBITQJIKMBAIOIAsl CHJIa, MEXaHW4eckas pabdoTa, MOIIHOCTh, IJIEUYO CHJIBI, MOMEHT CHJIBI,
KOA((UIIMEHT MOJIE3HOro JEHCTBUS MEXaHW3MOB, KUHETUYECKash U MOTEHUUaIbHAsl SHEPTus), Ipu
OTHCAaHHUHM MPABUIBHO TPAKTOBATH (PU3MUYECKHUI CMBICI MCIIOIB3YEMbIX BEJIMUUH, UX 0003HAYECHUS U
eAVHULB (U3MYECKUX BEIMYMH, HAXOAWTHb (OPMYJbl, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYMHY C JIPYTMMHU BEJIWYMHAMH, CTPOUTH TpapUKH HM3YYEHHBIX 3aBUCHUMOCTEH (DU3MUYECKHX
BEJIMYNH;

. XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUECKUE SBICHHS M MPOLECCHl, HCIOJIb3Ys
IpaBUJia CIOKEHUsI CUJl (BIOJIb OJHOM mpsiMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NOpaBUJIO paBHOBecUs pblyara (OJ0Ka), «30J0TOE TMPaBUIIO» MEXAHHMKH, 3aKOH COXpaHEHHUs
MEXaHUYECKOM AHEepruM, MpU 3TOM J1aBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alUCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

. OOBSACHATH (hM3UYECKUE SIBJICHHS, MPOILIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUNHHO-CIIEICTBEHHBIE
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CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMopod Ha 1-2 M3ydeHHBIX CBOICTBa
(bu3n4ecKuX sIBICHUH, GPU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemiath pacu€THblE 3a7ayd B 1—2 JeicTBUS, HCHONB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBalOIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAlM3a yCJOBUS 33Jaud 3allUChIBaTh KPaTKOe
yCIIOBHE, MOJCTABIATh (U3NYECKHE BEIMYMHBI B (OPMYJIBI U MPOBOIUTH PACUETHI, HAXOAMUTH
CIPAaBOYHbIE JIaHHbIE, HEOOXOIUMBbIE JUIsl peILICHHs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJIy4YEeHHON
(bU3HYECKON BEIIMYNHBL;

. pacrio3HaBaTh IpOOJIEMBbl, KOTOPbIE MOXXHO PEIHIUTh HpPU MOMOIIM (PU3HYECKUX
METOJI0OB, B OIIMCAHUU HCCIIEIOBAaHUS BBIACIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIIOTESY),
pas3nyaTh U UHTEPIPETHUPOBATH MTOJYYCHHBIH pe3yabTaT, HaXOAUTh OIIMOKU B XOJI€ OIIBbITA, JIEaTh
BBIBO/JIbI 110 €0 PE3yJIbTaTaM;

. IPOBOJUTDH OIBITHI IO HAOIIOAEHUIO (PU3NUECKUX ABJICHUN WIN (PU3NYECKUX CBOMCTB
Tes: (OPMYIHPOBATH TPOBEPSEMBIC MPEAINONOKEHHS, COOMPATh YCTAHOBKY W3 MPEUIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITA U (POPMYJIUPOBATH BHIBOJIBI;

. BBITNOJIHATH NPSAMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, Macchl Tella, 00bEMa, CUIIbL U
TeMIepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aIUCHIBATh IOKA3AHUS
pUOOPOB C YUETOM 3aJaHHON a0COMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

. IIPOBOJUTH UCCIIEI0BaHUE 3aBUCUMOCTH OJHOHN (hpru3HUYecKoi BETMUUHBI OT APYroil ¢
UCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUM (3aBUCHUMOCTH IyTH PaBHOMEPHO JBMXKYLIETOCs Tejaa OT
BPEMEHHU JIBWKCHMs Tela, CHJIbl TPEHHs CKOJIbXKEHHsS OT Beca Tejla, KauecTBa 0OpabOTKU
MOBEPXHOCTEH TEJl M HE3aBUCHMOCTHM CWJIbl TPEHHUS OT IUIOIIAAM CONPUKOCHOBEHHS TEJ, CHJIbI
YIPYTOCTH OT YJUIMHEHUS NPYKUHBI, BBITAIKUBAIOILEH CHiIbl OT 00BbEMa NOrpyKEHHON YacTH Tela U
OT IUIOTHOCTH >KHJKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO
HOTPY’KEHO TEeJI0, YCIOBHUM IUIaBaHUs Tell, yCIOBUM paBHOBECHUS pblyara U OJIOKOB), y4acTBOBATH B
IUTAHUPOBAHUM y4EOHOI'0 MCCIIEOBAHUS, COOMPATh YCTAHOBKY U BBINNOJIHSITH U3MEPEHUS, CIENys
IPEUI0KEHHOMY IIJIaHy, PUKCUPOBATh PE3yJIbTAThI IOJIyY€HHON 3aBUCUMOCTH (PU3UUECKUX BETUYNH
B BHUJIC IPEVIO’KEHHBIX TaOJIHII U Tpa(UKOB, 1€TaTh BBIBOJBI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

. IPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3UUECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
KUAKOCTU U TBEPJOTO TeJa, CUjla TPEHUS CKOJIbKEHHUS, JaBJIEHUE BO3/lyXa, BHITAJIKMBAIOIIAS CHIIA,
JeMCTBYIOMAs Ha MOTPYXKEHHOE B JKUIKOCTH TENO, KOAPPHUIMEHT MOJE3HOrO JEHCTBHS MPOCTHIX
MEXaHHU3MOB), CJIeysd MpPeNJ0oKEHHOM WHCTPYKLUMU: TPU BBHIIOJHEHUM HW3MEpPEHUil cobupaTh
HKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUE UICKOMOM BEJTMUYUHBI;

. coOnrofaTh IMpaBWila TEXHUKM O€30MacHOCTH IMpu padboTe ¢ J1abopaTOPHBIM
o0opynoBaHueM;
. yKa3bIBaTh NPUHLHUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,

TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS COCYIbl, 0APOMETP, pbIyar, MOABHKHBINA U HENOIBUKHBIN
0JI0K, HAKJIOHHAs! IIJIOCKOCTb;

. XapakTepu3oBaTh MPUHIMIBI JEHCTBHS HM3YYEHHBIX HPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpPOM Ha UX ONMUCaHUs (B TOM 4YMCIE: MOAUIMIHHUKH, YCTPOMCTBO BOJOINPOBOJA,
THJIPABINYECKUH MTPecc, MAaHOMETP, BBICOTOMEp, IOPIIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (pU3NYECKHX SBICHUIN U He0OX0auMbIe (PU3HUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOANUTH TpUMEPHl (HAXOAUTh HHPOPMALMIO O TMpHUMEpax) MPAKTHIECKOro
UCIIOJIb30BaHUsl (PU3NUECKUX 3HAHHUM B MOBCEIHEBHOM KU3HU JUIsl o0ecrieueHrs 0e30MacHOCTU MPU
oOpalieHnu ¢ npudbopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pPOBbS M COOIIOAECHUS
HOPM DKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIEH Cpeae;

. OCYILIECTBIISATh OTOOP MCTOYHUKOB HMH(popMaiuu B VIHTEepHETE B COOTBETCTBUH C
3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS Pa3JIMYHBIX
UCTOYHUKOB BBIJCNATH HMHPOPMALUIO, KOTOpas SBISETCS NPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

. UCIIOJIb30BaTh MIPU BHINOJIHEHNUH YUEOHBIX 3a/1aHUI HAYYHO-TIOMYIJIAPHYIO TUTEpaTypy
(bu3NYECKOro coJiepKaHus, CIIpaBOYHbIE MaTepHalbl, pecypchbl ceTi MHTepHeT, BiajeTh npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HH(GOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
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o CO3/1aBaTh COOCTBEHHBIE KPATKHUE MMCbMEHHBIC H YCTHBIC COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpManuu (U3HYECKOTO COJCPIKAHUS, B TOM YHCIE IyOJUYHO JeiaTh KpaTKue
COOOINEHUsI O pe3ylbTaTaX IMPOCKTOB WM YYE€OHBIX WCCICAOBAHUN, TPU OSTOM TPaMOTHO
UCIIOJIb30BaTh M3YYCHHBIH IMOHATHHHBIA ammapar Kypca (U3MKH, COIPOBOXIATh BBICTYIUICHHE
MPE3EHTALUEM;

. IIPH BBITIOJIHEHUHU YYEOHBIX TPOCKTOB U MCCIICAOBAHUN PACIIPEICIIATh O0S3aHHOCTH B
TpynIe B COOTBETCTBUU C MOCTABICHHBIMU 3aJ]a4aMU, CIEAUTH 32 BHIMOJHCHUEM IUIaHA JACHCTBHIA,
aJcKBaTHO  OICHUBATh COOCTBCHHBIM BKJIAJ B  JCSITCIbHOCTh TPYIIBI, BBICTPAaUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPY KAFOIIIHX.

K koHIy oOyuyeHus B 8 KJacce npeaMEeTHBIC pe3y/bTaThl Ha 0a30BOM YPOBHE JIOJIXKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

. HCIIOJIb30BaTh TOHATHSA: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE JIBHOKEHUE aTOMOB M
MOJIEKYJI, arperaTHhIC COCTOSIHUS BEIIECTBA, KPUCTAIUTMUECKHUE ¥ aMOP(HBIC Tella, HACHIIEHHBI 1
HEHACBIIIICHHBIA TI1ap, BJIAKHOCTh BO3JyXa, TeMIepaTypa, BHYTPEHHSS OSHEPIUs, TEIJIOBOU
JBUTATEb, DJCMCHTAPHBIA DJIGKTPUYCCKUIM 3apsl, OJICKTPHUECKOE II0Jie, TPOBOJHUKH U
JUDJICKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE T10JIC;

. pasnuyaTh SBJICHUS (TEIUIOBOE pACHIMpPEHUE W C)KATHe, TEIUIoNepeaada, TEIIoBOe
paBHOBECHE, CMadyuBaHUE, KaNWUIIPHBIC SBJICHHS, WCIApeHUE, KOHACHCALMS, ILIABJICHHE,
KpucTaym3anusi (OTBEpACBaHKE), KHIICHHWE, TeIuionepeaada (TeruionpoBOAHOCTh, KOHBEKIIHS,
U3JIYyYCHHUE), DJICKTPU3ALUsl TeJ, B3aMMOJCHCTBHE 3apsioB, ICHCTBUS DJIECKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aWMOJICHCTBHE MArHUTOB, JACHCTBHE MAarHUTHOTO ITOJSI HA TPOBOJHUK C
TOKOM, JIEKTPOMArHUTHAsI HHTYKIIHS) [TO ONMCAHHIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYCCKOE SBIICHUE;

. pacrio3HaBaTth MPOSIBICHUE U3YYCHHBIX (DU3NYCCKHUX SIBJICHUN B OKPYXKAIOIIEM MHpE,
B TOM YHCJIe (PU3NUYCCKUE SBJIICHUS B TIPUPO/IE: TIOBEPXHOCTHOE HATSDKCHUE M KAMMJUTSIPHBIC SIBIICHUS
B MPUPOJE, KPUCTAIUIBI B IIpupoje, nznydenue ConHila, 3aMep3aHue BOJIOEMOB, MOPCKUE OpHU3HI,
oOpa3oBaHHE POCHI, TYMaHa, WHEs, CHEra, JJIEKTPUYCCKHE SBICHUS B aTMoc(epe, dJIEKTPUISCTBO
JKUBBIX OPraHU3MOB, MAarHUTHOE T0Jie 3eMITd, Apei( MOTI0COB, pOJIb MATHUTHOTO TOJSI AJIS )KU3HU
Ha 3emie, TIOJSIPHOE CHSTHHE, TIPH ATOM TIEPEBOJIUTH MIPAKTHYECKYIO 3a7a9y B yUeOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MTpU3HAKN) (PUBNUECKUX SIBICHUM;

. OTMCHIBAThH U3YYCHHBIE CBOMCTBA TEIl U PUBNUYCCKHUE IBIICHUS, UCTIONB3YS (DU3UUECKHE
BEJIMUMHBI (TeMIiepaTypa, BHYTPEHHsSI SHEPTusi, KOJMYECTBO TEIUIOTHI, YAelbHas TEMI0EMKOCTh
BEIIECTBA, Y/CNIbHAS TEIIOTA IUIABJICHMSI, YCIbHAS TEIIOTa Mapo00pa30OBaHus, yAeIbHas TEII0Ta
CrOpaHMsl TOIUTMBA, KOA(D(PUIIMEHT TMOJE3HOTO ICHCTBHS TEIJIOBOM MAIIUHBI, OTHOCHTEIbHAsS
BJIQKHOCTh BO3JyXa, OJJIEKTPUYCCKHM 3apsiji, CHUja TOKa, »DJEKTPUUYCCKOE HAIMPSHKCHUE,
COMPOTHUBIIEHWE TPOBOAHMKA, YJEIbHOE COMPOTHUBIEHHWE BEIIECTBA, paboTa U MOIIHOCTh
JIEKTPUIECKOTO TOKA), MPU OMMCAHUH MPABMWIIBHO TPAKTOBATH (DM3MUECKUN CMBICI HCTIOIh3YEMBIX
BEJIMYMH, 0003HAUEHUS U €IUHHUIBI (DU3MUECKUX BEITUYHMH, HAaXOAUTh (OPMYIbI, CBS3BIBAIOIINE
JMaHHYI0 (U3HYECKYI0 BEIUYHHY C JPYTHMH BEIHYMHAMH, CTPOUTH TpadUKH WM3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

. XapaKTepU30BaTh CBOWCTBA Tel, (DPU3MYECKHE SIBICHUS W TIPOIECCHI, HCIIONB3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKONH TEOPUH CTPOCHHSI BEIIECTBA, IPUHIIMII
CYIEePIO3UINK T0JIeH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHECHHs 3apsia, 3akoH Owma Juis
ydacTka 1emnu, 3akoH J[xoyns—JIeHiia, 3aKk0H COXpaHEHUsI YHEPTUH, TIPU ITOM JIaBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3aITMChIBATH €M0 MAaTEMATHIECKOE BBIPAKCHHCE,

. OOBSCHATh (PU3UYECKHE TPOIECCHl U CBOWMCTBA TeN, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIlil TMPAaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYHHHOCIICICTBEHHBIC CBSI3H,
CTPOUTH 00BSICHEHUE U3 | —2 TOTHYECKUX IIaroB ¢ OMOPOoil Ha 1—2 M3yU4EeHHBIX CBOWCTBA (PU3NIECKUX
ABJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

. pemats pacuéTHble 3aauyud B 2—3 JEHCTBUS, HUCIONB3YS 3aKOHBI U (HOPMYIHI,
CBsI3BIBAOIINE (DM3MYECKHUE BEJMYMHBI: HA OCHOBE aHAIM3a yCJOBHS 3aJa4d 3alMChIBATh KPaTKOE
YCIIOBHUE, BBISIBIATH HEJOCTATOK JNAHHBIX JUIS PEIICHUS 3aJadud, BHIOUpAaTh 3aKOHBI M (OPMYIIHI,
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HEOOXoauMBbIE Ui €€ pEIICHUs, MPOBOAUTH pPACYEThl M CPABHUBATH IOJyYEHHOE 3HAYCHUE
(GU3n4ecKOoil BETMUNHBI C U3BECTHBIMU J1aHHBIMU;

. pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh HPU MOMOIIM (UINIECKUX
METO/I0B, UCIIOJIb3Ys ONIMCAHUE UCCIIENOBAHNS, BBIACIIATH IIPOBEPAEMOE IIPEAIIONO0KEHUE, OLIEHUBATh
IIPaBUJILHOCTB IOPSJIKA IPOBEIACHUS UCCIIEIOBAHMS, J1€]1aTh BEIBOBL;

. IPOBOJUTH OIBITHI 110 HAOIIOAEHUIO (PU3NUECKUX ABJICHUN WK (PU3NYECKUX CBOMCTB
TeN (KanmWJUIIpHBIC SIBJICHUS, 3aBHCUMOCTH JABJICHUS BO3[yXa OT €ro o0b&éMa, TeMIeparyphl,
CKOPOCTM TMpOILlecCa OCTBIBAaHMS M HArpeBaHMWs IPU U3IYYCHMM OT LBETa H3JIydarolen
(moryomaroieii) MOBEPXHOCTH, CKOPOCTh UCIIAPEHHUS BOJbI OT TEMIIEPATYPbl KUIKOCTU U IUIOIIAIU
€€ IOBEPXHOCTH, NIEKTPU3ALUA TEJI U B3aUMOJECHCTBUE JIEKTPUUECKUX 3apsl0B, B3aUMOJIECHCTBUE
IIOCTOSIHHBIX MAarHWTOB, BU3YyaJlU3alUsl MarHUTHBIX II0JI€M IIOCTOSIHHBIX MAarHuTOB, ICHCTBUSA
MarHMTHOT'O II0JI1 HA IIPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENSA
MOCTOSIHHOTO TOKa): (hOpMYyIHpOBATh MPOBEPSEMBIE MPEANOI0KEHUS, COOMPATh YCTAaHOBKY H3
IPEI0KEHHOI0 000PYA0BaHUs, OMMCHIBATH X0 ONbITA U (POPMYJINPOBAThH BHIBOJIBI;

. BBIIIOJIHATH IIPSIMbIE U3MEPEHHUS TEMIIEPATYPBI, OTHOCUTEIBHON BIAKHOCTH BO3/1yXa,
CHJIBI TOKA, HAIpPsDKEHHsI C HCIOJIb30BAHHMEM AaHAJIOrOBBIX IPUOOPOB M JAaTYUKOB (PU3HYECKHX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHU ¢ yUETOM 3a/1aHHOM a0COJIFOTHON MOrPELIHOCTH;

. IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTU OAHOH (PM3NYECKON BEIMUYUHBI OT APYroH ¢
HCIIOJIb30BaHUEM MPSMBIX W3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS] IPOBOJHUKA OT €r0 JJIUHBI,
IJIOLAAU IONEPEYHOr0 CEYEHUS U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJAHMUKA, CUJIbI TOKA,
UYILIEro Yepe3 IPOBOJHUK, OT HAIPSDKEHMS Ha IPOBOJHMKE, UCCIEA0BAHUE MTOCIIEI0BATEIBHOTO U
HapajiesIbHOTO0 COeIMHEHUH MTPOBOJIHUKOB): MJIAHUPOBATh MCCIIEI0BaHUE, COOMpPATh YCTAHOBKY U
BBITNOJHATh U3MEPEHHUs], CIeysl MPEIJIOKEHHOMY IJIaHy, (PMKCUpPOBAaTh pPE3yNbTaThl MOJYyYEHHOU
3aBUCUMOCTH B BUJI€ TaOJIUIl U TpaUKOB, AeIaTh BIBOBI 10 pe3yJIbTaTaM UCCIIEI0BaHMS;

. IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PM3NYECKUX BEIWYHH (yIelbHAs TeIIOEMKOCTD
BEIIIECTBA, CONPOTUBIICHUE ITPOBOIHUKA, pab0OTa U MOIIHOCTb JIEKTPHUECKOr0 TOKA): MJIAHUPOBATh
U3MEpeHUs, coOupaTh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIeAys NPEUIOKEHHOW HHCTPYKLHMH, U
BBIYHCIIATH 3HAYCHUE BEJIUYUHBI,

. coOnrofarh IMpaBWila TEXHUKM O€30MacHOCTH IMpu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;
o XapaKTCPU30BaTh IMPUHIUIIBL HeﬁCTBHfI HN3YUCHHBIX HpI/I60pOB U TEXHUYCCKUX

YCTPOMCTB C ONOPOM Ha MX OMMUCAaHU (B TOM YHCIIE: CCTeMa OTOIJICHUS IOMOB, TUTPOMET, ITapoBast
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEpruu, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, HarpeBaTelbHbIE SJIEKTPONPUOOpPHI (MPUMEpPHI), AIIEKTPUUYECKHE MPEAOXPaHUTEINH,
AIIEKTPOMArHuT, 53JIEKTPOJBUTATENb IIOCTOSHHOTO TOKA), HCHOJb3ysl 3HAHHA O CBOMCTBax
du3nueckux sSBIECHUNH U HEOOXO UMbl (PU3UUYECKHE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh IPOCTbIE TEXHUUYECKHUE YCTPOMCTBAa M M3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM U CXEMaTHYHBbIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATENb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPHUUYECKHUX
Leneil ¢ MOCIeA0BaTENbHBIM U IapajlJIeNIbHBIM COEJUHEHUEM DJIEMEHTOB, pa3jinyasl yCJIOBHBIE
0003HaYeHUsI 3JIEMEHTOB AJIEKTPUUECKUX LEMel;

. NPUBOANUTH TpPUMEpPbl (HAXOAUTH HUHPOPMALMIO O TMpUMepax) MPaKTHYECKOTo
UCIIOJIb30BaHUsl (PU3NUECKUX 3HAHHUM B MOBCEIHEBHOM KU3HU JUIsl o0ecnieueHrs 0e30MmacHOCTH MPU
oOpalieHnu ¢ npudbopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pPOBbS M COOIIOAECHUS
HOPM 3KOJIOTHYECKOTO MOBEICHUSI B OKPYXKAIOILIEH CpeJe;

. OCYIIECTBIISATh TOUCK MHGpopManuu (uzndeckoro cojepxkanuss B VHTepHere, Ha
OCHOBE HUMEIOUINXCA 3HAaHMM U MyTEM CpaBHEHUS JOMOJHUTENIbHBIX HCTOYHUKOB BBIIEIATH
UHPOPMALINIO, KOTOPast SIBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

. MCIIOJIb30BATh ITPU BBHIOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-TTOMYJISIPHYIO IUTEPATYPY
(bu3nUecKoro cofep:kaHus, CpaBOYHbIe MaTepHalibl, pecypchl ceTu VHTepHeT, BiajieTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl MHPOPMAIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;
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. co3/1aBaTh COOCTBEHHBIC MUCHBMEHHbBIE M KpPAaTKHUE YCTHBIE COOOIIEHHs, 00001as
UHPOPMALIMIO U3 HECKOJbKUX HCTOYHUKOB (PU3MYECKOTO COMAEpKaHMs, B TOM 4YHUCIE ITYOJUYHO
NPECTABIATh PE3YAbTATHI MPOESKTHON MIIM UCCIIEAOBATENBCKOM AESITETLHOCTH, IPU TOM TPAMOTHO
UCIOJIb30BaTh M3YyYEHHBIH NOHATUIHBIN ammapar Kypca (DU3MKH, CONPOBOXIATh BBICTYIJICHHUE
MPE3EHTALUEM;

. IpY BBIIOJHEHUU YUYEOHBIX MPOEKTOB U HCCIENI0BaHMM (U3MUECKUX IMPOLIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 33JauyaMH, CICAMTH 32
BBINOJIHEHUEM IIJIaHA JICHCTBUN U KOPPEKTHPOBATh €r0, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ
B JICSITEILHOCTH TPYIIIBI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, MIPOSIBIISISI TOTOBHOCTh
paspenatb KOH(IUKTHI.

K koHiy oOydeHus B 9 kJiacce mpeIMeTHBIE PE3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAOLIUXCSA YMEHHA:

. UCTIOJIb30BaTh TOHATHUS: CHUCTeMa OTCYETa, MaTepualibHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JABMKeHMs, aAedopmanus (ympyras, IUIacTUYecKas), TPEHHUE,
[EHTPOCTPEMHUTEIFHOE YCKOPEHHE, HEBECOMOCTh W MEPErpy3Kd, HEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LIEHTP TSKECTH TBEPAOIO Tela, paBHOBECUE, MEXAaHMUYECKUE KOIeOaHHUs U BOJIHBI,
3BYK, HH(PaA3BYK H YIBTPa3BYK, HJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh U JAJIbHO30PKOCTb, CIIEKTPbl MCITyCKaHUS M IOIIOIIEHUs, anb(da, 6era- u ramma-
U3JTY9EHUs1, H30TOIIBI, SiACPHAs YHEPTETHKA;

. pasinyath sBJICHUs (PaBHOMEPHOE M HEPABHOMEPHOE HPSIMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHUE, CBOOOHOE TTaICHHE TEJI, PABHOMEPHOE IBMYKEHHUE IO
OKPY)KHOCTH, B3aUMOJICHICTBHE Tel, pEakTHUBHOE JBM)KEHHE, KoJeOaTeJbHOE JIBUKECHHE
(3aryxaromme M BBIHYKJCHHbBIC KOJeOaHHs), pe30HAHC, BOJHOBOE JIBUKECHHE, OTPa)KCHHE 3BYKA,
HOpSMOJIMHEHHOE paclpoCTpaHEHHe, OTpPakeHHE W INPEIOMIIEHHE CBETa, II0JIHOE BHYTpPEHHEE
OTpaKEHHE CBETa, pa3jOXKeHHe OeNOoro cBeTa B CHEKTP M CIIO0XEHHE CIEKTPaJbHBIX I[BETOB,
JMCIIEpCUsl CBETa, €CTECTBEHHas pPaJUOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYAaTOro CHEKTpa
U3JTYYEHHUs) 110 OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JaHHOE (pr3nYecKoe SIBIEHUE;

. pacrio3HaBaTh MPOSBICHNE M3YYCHHBIX (PH3MUECKUX SBICHUH B OKPY)KAIOIIEM MHUPE
(B TOM uucie pu3nYecKue BJICHUS B IPUPO/JIE: IPUIIUBHI U OTJIMBBI, JBMKeHHE MaHeT CollHeuHOoM
CHCTEMBI, DPEAaKTUBHOE JIBI)KEHHE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB IKHBOTHBIMH,
3eMJIeTpsICeHUE, ceiicMUYecKre BOJIHBI, IIyHAMHU, X0, 1IB€Ta TeJ, ONTUYECKUE SBJICHUS B IPUPOJIE,
Omosornyeckoe JICHCTBHE BHIMMOIO, YIbTPA(pHOIETOBOTO W PEHTICHOBCKOTO HW3IYyYCHHUH,
€CTEeCTBEHHBIN paJMOaKTUBHBIN (OH, KOCMUYECKUE JIy4d, PaAHMOaKTUBHOE M3Ty4YE€HUE NMPUPOIHBIX
MUHEPAJIOB, JICHCTBHE PAIHMOAKTUBHBIX M3TYyYEHUI Ha OPraHU3M YelIOBeKa), MPH ATOM MEPEBOIUTH
NPaKTUYECKYIO 3a/1auy B Y4eOHYIO, BBLIEIATH CYLIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3HUECKHX
SIBIICHUI;

. OIUCBIBATh 3YYEHHBIE CBOMCTBA T U (PU3UUECKUE SBICHUS, UCTIONb3Ys (pusnueckue
BEJIMYMHBI (CPEAHSSI U MTHOBEHHAsl CKOPOCTh Tella MPH HEPaBHOMEPHOM BMKCHUH, YCKOPEHHE,
nepeMeleHue, myTh, YrioBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOTHOTO TIa/ICHHSI, BEC TEJa, IMITYJILC TeJIa, UMITYJIbC CHIIbI, MEXaHHUYEeCKasi paboTa M MOIIIHOCTH,
NOTEHIMAJIbHAs PHEPTusl Tejia, MOAHATOr0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAs YHEpPrus
CKaTOW TIPYKWHBI, KHHETHYECKasi PHEPTHUs, MOJTHAsi MEXaHWUYecKash SHEeprus, MepHoa M YacToTa
KoJIeOaHUH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTesb
NPEJIOMIICHUS] CPEJIbl), TIPY ONMCAHWH MPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI UCTIONB3yEeMBIX
BEJIMYMH, O0003HAYECHUS U €IUHMIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (OPMYIIBI, CBS3BIBAIOIINE
JMaHHYI0 (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TpapuKH HM3y4SHHBIX
3aBHCUMOCTEN (PU3HUECKUX BEIUYHH;

. XapaKTepru30BaTh CBOMCTBA Tel, (GPU3MUYECKHE SBJICHUS U MPOIIECCHI, NCIIOIB3YsI 3aKOH
COXpaHEHMsI PHEPIruH, 3aKOH BCEMHUPHOIO TATOTEHHs, MPUHIMII CYNEPHO3ULUU CHJI, MPUHLIUI
oTHOcHUTENbHOCTH [ anmmest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKECHUS U
NPEJIOMIJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MacCOBOTO YHCEN MPU SJAEPHBIX PEAKIIUsX,
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Ipu 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alUCHIBAaTh €ro MaTeMaTHYeCKOe
BBIpaXXCHHUE;

. OOBSICHATH (PU3MUYECKHE TPOLECCHl U CBOIMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluil TPaKTUKOOPHUEHTUPOBAHHOTIO XapaKTepa: BBISBIATh MPUYMHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH 00BACHEHHE U3 2—3 JIOTMYECKHX IIAroB ¢ ONIOPOM Ha 2—3 W3y4EHHBIX CBOWCTBA (DU3MUYECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

. pemiath pacu€THble 3aJaud (ONMUpAroUIMecs Ha CHUCTeMy M3 2—3 ypaBHEHHI),
HCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHaIN3a YCIOBUS
3aaud 3alUCHIBAaTh KPATKOE YCJIOBUE, BBIBIATH HENOCTAIONIME WJIM HM30BITOYHBIC JaHHBIE,
BbIOHMpaTh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE NJISl PEUICHHS, MPOBOIUTH PACUYEThl M OLEHUBATH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MUYECKON BEIMUHHBI,

. pacrno3HaBaTh MNPOOJIEMBbl, KOTOPHIE MOXHO PEIIMTh MPU MOMOUIM (U3UYECKUX
METO/I0B, UCTIONB3Ysl OMMCAHUE UCCIIeIOBAHMUS, BBIIEIATH IPOBEPSIEMOE MPEATIONIOKEHUE, OIICHUBATh
MPAaBWIBHOCTh TOpPSIKA TPOBEIEHUS UCCIEOBAHMS, JeJIaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

. MPOBOAMTD OMBITHI 110 HAOTIOEHUIO GU3UYECKUX SBJICHUN WK (PU3NUECKUX CBOMCTB
Tes (M3ydeHHe BTOPOTO 3akoHa HbBIOTOHA, 3aKOHA COXpaHEHHsI PHEPTHH, 3aBHCHMOCTH IEPHO/a
KoJie0aHU TPYKMHHOTO MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJEOAHMM, MPAMOJIUHEHHOE pPACIpPOCTPAHEHHE CBETA, PA3JIOKEHUE Oenoro
CBETa B CIEKTpP, U3y4YCHHE CBOWCTB M300pa)KEHUS B IJIOCKOM 3€pKajie M CBOWCTB HM300pa)KEHUS
npeaMera B coOMparomeil JuH3e, HaOMI0eHNEe CIUIOMIHBIX U JMHEHYAThIX CHEKTPOB U3ITYYCHUS):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOrO Habopa 0o0OpyAOBaHHUSA, OMHCHIBATH XOJI
OTIBITA U €TO PE3YNIbTaThl, POPMYIUPOBATH BHIBOJIBI,

. MPOBOAMTH MPU HEOOXOJUMOCTH CEPHUIO MPSIMBIX M3MEPEHUM, OMpeeNnss cpeaHee
3HAUCHUE M3MEPSEeMOW BeMUYUHBI ((POKYCHOE PACCTOSHHE COOMPAIOIIEH JTHH3bI), 00OCHOBLIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MPUoopa);

. MPOBOJUTH MCCIECIOBAHNE 3aBUCUMOCTEH (PH3MUECKUX BEIUYMH C UCIIOIB30BaHUEM
OPSIMBIX HM3MEPEHU (3aBUCUMOCTh TYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JABM)KEHHUU Oe€3
HAYaIbHOM CKOPOCTH, TEpHoJa KOJeOaHWH MaTeMaTHYeCKOro MasTHUKa OT JUIMHBI HUTH,
3aBUCHUMOCTH YIJla OTPaKEHUs CBETa OT YIJia MaJeHUS W YIJia TpeJOMIIEHUS OT yriia MaJeHus):
IUTAHUPOBATh KCCJIEOBAHNE, CAMOCTOSTEIHHO COOMpPATh YCTAaHOBKY, (DMKCHPOBATH PE3YJIbTAThHI
MOJTyYEHHOUW 3aBUCUMOCTH (DM3MUECKUX BEJIMYUH B BUAE TAONHIl U rpadHKOB, NeNaTh BBHIBOJBI MO
pe3ysbTaTtaM UCClIeOBaHMS;

. MPOBOANTH KOCBEHHBIE H3MepeHUs (U3NYECKUX BEIUYUH (CPEIHss CKOPOCTh H
YCKOpEHHE Tella IPH PaBHOYCKOPEHHOM JIBWKEHHH, YCKOPEHUE CBOOOJHOTO MaJICHUs, )KECTKOCTh
NPYXKHUHBI, KOd(DPUIIMEHT TPEHUs CKOJBKEHHs, MEXaHWYeCcKas padoTa M MOIIHOCTh, 4acToTa U
nepuoJ KoJebaHuil MaTeMaTHIeCKOTO U MPYKUHHOTO MAasTHUKOB, ONITUYECKAasl CHJIa COOMparoIeit
JIMH3BI, PAIUOAKTUBHBINA (JOH): MIIAHUPOBATH U3MEPEHUS, COOMPAThH IKCIIEPUMEHTALHYIO YCTAHOBKY
Y BBITTOJIHATD U3MEPCHHUSI, CIICys TTPEII0KEHHOW UHCTPYKIIUY, BBIYUCIIATh 3HAYCHUE BEITMYUHBI U
AHAIM3UPOBATH MOJTYYCHHBIE PE3YIbTATHI C YIETOM 33JaHHON MOTPEUTHOCTH U3MEPEHHIA;

. coOnrofaTh MpaBWiIa TEXHUKH O€30MacHOCTH IMpu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHueM;
° pa3indaTtb OCHOBHBLIC MPU3HAKU H3YYCHHBIX q)HSI/I‘IeCKI/IX MO)IeJ'IeI\/'IZ MaTcpHraJIbHas

TOUYKa, a0COIIOTHO TBEPAOE TENO, TOUCYHBIH UCTOYHUK CBETA, Jy4, TOHKAs JMH3a, IIaHETapHas
MO/IEJIb aTOMa, HYKJIOHHAsi MOJIENIb ATOMHOT'O $1]1pa;

. XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMHUCAHUS (B TOM YHCIIE: CIIHUIOMETP, JATUNKHU MOJIOKEHUS, PACCTOSTHUS
U YCKOpPEHHs, pakera, 53XOJIOT, OYKH, IMepHuckom, (oToanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOII, J03UMETP, Kamepa BuiabcoHa), UCIonb3yst 3HAaHUS O CBOMCTBaX (PHU3WUYECKHUX SBICHUN
U HeoOXoauMbIe (U3NYECKUE 3aKOHOMEPHOCTH;
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. HCIIOJIb30BaTh CXEMbI U CXEMATUYHBIE PUCYHKU U3YUYEHHBIX TEXHUUYECKUX YCTPOICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB MPU PELICHUH Yy4eOHO-NPAKTUYECKUX
3aJa4, ONTUYECKUE CXEMBbI IJIsl TOCTPOCHUS N300paKEHUI B IUIOCKOM 3epKajie B COOMparoIei JIMH3E;

. OPUBOJIUTH MpPHUMEPHl (HAXOAUTh HHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUHM B IOBCEAHEBHOM KU3HU U 0OecrieueHus1 Oe30MacHOCTH TPU
oOpailieHuu ¢ npubopaMu U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHsI 3J0POBbsSI U COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEICHMSI B OKPYIKAIOLLEHN CpEIE;

. OCYIIECTBIISITh MOMCK HHpOpMAIUK (Pu3ndeckoro coaep:xkanus B VHTepHeTe,
CaMOCTOSITENIbHO (POPMYJIHMPYsl TIOMCKOBBIN 3alpoc, HAXOIUTHh MYTH OMPENEICHUsI TOCTOBEPHOCTH
MOJIy4eHHOM MH(OpPMAIUK HA OCHOBE UMEIOIIUXCS 3HAHUI U TOTIOJTHUTEIbHBIX HCTOUHUKOB;

. MCII0JIb30BAaTh [P BBIIIOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
(bu3nYeCcKOro coliep)kaHus, ClipaBOYHbIE MaTepHalbl, pecypchbl ceTi MHTepHeT, BIajeTh npuémamMmu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBanus HH(POPMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE UH(OpMaLNK
U3 HECKOJIbKMX HCTOYHMKOB (DU3MUECKOrO COJAEpKaHUs, MYyOJUYHO MPEACTABIATH pPE3YyJbTaThl
MIPOEKTHOM WJIM MCCIIEI0BATEIbCKON JIEATEIbHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUCHHBIN
HNOHSTUMHBIN anmnapar u3y4yaeMoro paszzeiia GU3UKU U COIIPOBOXK/1aTh BBICTYIIJICHUE MTPE3EHTALEN ¢
yu€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.

4. TemaTnueckoe IJAHHPOBaHME.

7 kyaacc
Ne HaumenoBaHue pa3jiejioB u TeM KosmnuectBo JJIeKTPOHHbIE
MPOrpamMmbl 4acoB (uudposBbie)
oOpa3oBaTeJibHbIE
pecypchl

Du3uka 1 e¢ poJib B IO3HAHUM MUPA

11 ®dusuka — HayKa o IpUpoIe 2 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce

12 BzaumoneiictBue Ten 2 bubnuoreka LHOK
https://m.edsoo.ru/7f4181ce

1.3 3aKOHbBI COXPAHEHHUS 2

Wroro mo pazueny 6

IlepBoHayaJibHbIE CBe/IEHNUSI 0 CTPOEHUH BellecTBA

2.1 CrpoeHue BemiecTBa 1 bubnmnoreka HOK
https://m.edsoo.ru/7f4181ce

2.2 JIBrokeHWe W B3aUMOJCHCTBHE  YacTHIL | 2 bubnuoreka HOK

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

2.3. ArperaTHbl€ COCTOSIHHS BEILIECTBA 2 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce

Wroro no pazneny 5

J{BMKeHHe U B3aUMO/IeiicTBHE TeJl

3.1 MexaHn4ecKoe ABMKSHHE 3 bubnuoreka LHOK
https://m.edsoo.ru/7f4181ce

3.2. Huepuus, macca, II0THOCTh 4 bubnuoreka LHOK
https://m.edsoo.ru/7f4181ce

3.3. Cwta. Buns! cu. 14 Bubnuoreka LHOK
https://m.edsoo.ru/7f4181ce

Wroro no pazueny 21

JlaBJieHHe TBEpPABIX TeJl, JKMAKOCTEH U ra3oB



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

4.1 Nanenue. Ilepemaua naBnmeHuss TBEPABIMU | 3 Bbubnuoreka LHOK
TEJIAMH, KMIKOCTSIMHU U ra3aMHu. https://m.edsoo.ru/7f4181ce
4.2 JlaBlIeHHE )KUIKOCTH 5 bubnmoreka LHOK
https://m.edsoo.ru/7f4181ce
4.3 ATtMochepHoe 1aBJICHHE 6 bubnuoteka HOK
https://m.edsoo.ru/7f4181ce
4.4, JleiicTBHE KUIKOCTH U ra3a Ha MOrpyxEHHOE | 7 bubnuoteka HOK
B HUX TeJIO. https://m.edsoo.ru/7f4181ce
Wroro no pazueny 21
Pabora. MomHocTh. JHEprus.
51 PaboTa 1 MOLITHOCTD. 3 bubnuorexa LHOK
https://m.edsoo.ru/7f4181ce
5.2 [IpocTbie MEXaHU3MBI. 5 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce
5.3 Mexanuyeckasi 3HEPTHUS 4 bubnuorexa HOK
https://m.edsoo.ru/7f4181ce
Wroro no pazueny 12
Pe3epBHOe Bpemsi 3
OO011ee KOIMYECTBO YaCOB | 68
8 kuacce
Ne HaunmMeHoBaHMe pa3ieioB U TeM KoimmuectBo DJIeKTPOHHbIE
NMPOrpaMMbl 4acoB (undposbie)
o0pa3oBaTejibHbIE
pecypchl
TenuioBble sIBJIEHUS
11 CrpoeHne u CBONCTBA BEIIECTBA. 7 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TemnoBsle mpoLeccsl 21 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
DJIEKTPUYECKHIl TOK M MATHUTHBIE AABJICHUS
2.1 DnexTpuueckue 3apsaabl. 3apsoKeHHbIE Tena u | / bubnuoreka HOK
UX B3aMMOJICHCTBHE. https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN IEKTPUUECKUH TOK. 20 bubnuoreka HOK
https://m.edsoo.ru/7f4181ce
2.3. MarHuTHbIC SIBJICHHUS. 6 bubmmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4. DNeKTpOMarHuTHask UHIYKIU. 4 bubnuoreka HOK
https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
Pe3epBHOe Bpemst 3
OO1m1ee KOJIMYECTBO YaCOB | 68
9 kaacce
Ne HaunmeHoBaHMe pa3ieioB U TeM KosmuectBo DJIeKTPOHHbIE
NPOrpamMMbl 4acoB (uudpossbie)



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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oOpa3oBaTeJibHbIE
pecypcsl
MexaHuyecKkue siBJEHUS
11 MexaHudeckoe IBHXKEHHE M crocoOnl ero | 10 bubnuoreka LHOK
OIUCAHUS https://m.edsoo.ru/7f4181ce
1.2 B3aumozpeiictBue Ten 20 bubnuoreka LHOK
https://m.edsoo.ru/7f4181ce
1.3 3aKOHbBI COXPAHEHUS 10 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce
Wtoro no pazneny 40
MexaHn4yecKue KojJe0aHusl M BOJTHBI
2.1 MexaHn4eCKHe KoacOaHus 7 bubnmoreka LHOK
https://m.edsoo.ru/7f4181ce
2.2 MexaHn4YeCcKHUe BOJTHBI. 3BYK 8 bubnuoteka HOK
https://m.edsoo.ru/7f4181ce
Htoro no pazneny 15

BJIeKTp()MaFHI/ITHOC MOoJI€ U 3JICKTPOMAIrHUTHBIC BOJIHBI

3.1 DJIEKTPOMarHuTHOE noJie u|b bubnmnoreka HOK
AJICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f4181ce

Htoro no pazneny 6

CBeToBBI€ SIBJICHHUS

4.1 3aKOHbI paclpOCTPAHEHUS CBETA 6 bubnmnoreka HOK
https://m.edsoo.ru/7f4181ce

4.2 JIuH3BI U ONTUYECKUE TPUOOPHI 6 bubnmnoreka HOK
https://m.edsoo.ru/7f4181ce

4.3 Paznoxxenne 6emoro cBera B CIIEKTP 3 bubnmoreka LHOK
https://m.edsoo.ru/7f4181ce

Wroro no pazneny 15

KBaHTOBbBIC sIBJICHUS

5.1 Hcnyckanue 1 MOTJIOEHUE CBETa aTOMOM 4 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce

5.2 CrtpoeHune aTOMHOTO siipa 6 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce

5.3 SnepHble peakuu 7 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce

Hroro no paszneny 17

IToBTOpHTEIBHO-00001IAKOIINIH MOAYIb

6.1 [loBropenue u o06o00OueHHe coaepxanus | 9 bubnuotexa HOK

Kypca ¢pu3uku 3a 7 -9 kiacc https://m.edsoo.ru/7f4181ce
HToro no pazneny 9
OO111ee KOIMYECTBO YaCOB 102



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

