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[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOIO OOIIEro OOpa30BaHUSA COCTaBlieHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHWH K pe3yibTaTaM OCBOCHMS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOM
nporpammsl, nipeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuérom deaepanbHOd pabodeil mporpaMMbl
Bocniutanus u Konuenmuu npenogaBanus yueoHoro npeamera «Duzukay.

Cogepxanue mporpammbl 1o (usuke HampaBieHO Ha (OPMUPOBAHHUE €CTECTBEHHOHAYYHOU
IpaMOTHOCTH 00YUaIOMIMXCS M OpraHU3aIMIo0 U3yUYeHUs (PU3UKH Ha eI TETLHOCTHON OcHOBE. B mporpamme
1o (U3HMKE YUYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTO npeamera B peanu3anuu tpedoanuiit ®I'OC OO0 k
MJIAaHUPYEMBIM JINYHOCTHBIM M METAIIPEAMETHBIM Pe3yJibTaTaM 00yUYEHUs, a TAKKE MEKIIPEIMETHBIC CBSI3U
€CTECTBEHHOHAYUYHBIX YUEOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHusl.

[TporpammMa 1o (u3MKe ycTaHABIMBACT pacipeeieHue y4eOHOro Marepuaia 1o rojgam ooy4eHus
(mo kiaccam), mpejJiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh HM3YYEHHsI TeM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAECPKAHUSI U YUETE BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIIMXCs.

[Iporpamma no ¢usuke pa3zpaboTaHa C IENbIO OKa3aHUS METOJAMYECKON MOMOIIM YYHUTEN0 B
CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY IIPEIMETY.

Ou3nka SBISETCS CUCTEMOOOPA3yIOUIMM JUISl E€CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (PM3MYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUM, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMHUEH U (Qu3ndeckord reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHDa,
npefocTaBIsieT Hanbosee sicHbIe 00pa3Ibl MPUMEHEHHUSI HayYHOT'O METOJa MO3HAHMSA, TO €CTh Crocoda
MOJIyYEHUs JJOCTOBEPHBIX 3HAHUI O MHpE.

OpHa U3 IIaBHBIX 3a/1a4 (PU3NYECKOTO 00pa30oBaHUs B CTPYKType 001Iero o0pa3oBaHUsl COCTOHUT B
(dbopMUPOBAHUU €CTECTBEHHOHAYUHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne Gpu3nky Ha 6a30BOM YPOBHE MPEIIOIAraeT OBIaeHHE CIeTyOIUMHI KOMIIETEHTHOCTSIMU,
XapaKTEePU3YIOIIMMH €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS;
e OIEHUBATH M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;
e UHTEPHPETUPOBATH JAHHBIC U UCIIOIH30BATh HAYYHBIC JJOKA3ATEIbCTBA JIJISl TTOJIYYSHUS BHIBOIOB.

[lenu u3ydenus pU3MKKU Ha ypOBHE OCHOBHOTO 001ero obpazoBanusi omnpeseneHsl B Konueniuu
npenonaBaHus yueOHoro mnpenMera «®dusuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Oenepalyy, pearu3yolUX OCHOBHbBIE 00IIe00pa3oBaTelbHbIE MPOTPAMMBI, YTBEPKAEHHON pelIeHreM
Komnernn MunucrepctBa npocsenienust Poccuiickoit @enepanuu (mpotokosn ot 3 nexkadpst 2019 r. Ne [TK-
4BH).

Heau n3yvyenus puznku:

e MpuoOpeTeHrne HHTepeca U CTPEeMIICHHS 00yJaIOIINXCsl K HAYYHOMY U3YYEHHUIO TIPUPO/IBI, PA3BUTHE
WX UHTEJUJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BHUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIIIEHHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTta U3yYeHHUs] OCHOB CTPOCHUS MATepUU U
(byH1aMeHTaIbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBaHUE TPEICTaBICHUA O polu (PU3UKU ISl PA3BUTHS JPYTHX ECTECTBEHHBIX HAyYK,
TEXHUKH U TEXHOJIOTHA;

e pa3BHUTHE TMPEACTABICHUN O BO3MOXKHBIX cepax Oymymiell mpodeccuoHaTbHOU eATENbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHIIIeMy OOYYSHHIO B 9TOM HAIPABJICHHH.

JlocTrxkeHne ITHX IeNell mporpaMMbl 1Mo (u3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oOecrieunBaeTcs pelieHrueM CIeIYOINX 3aJay:

e MpUOOpETeHHE 3HAHMHA O JAUCKPETHOM CTPOEHUHM BEILECTBA, O MEXAaHMYECKUX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpUOOpETEeHHE YMEHHUIl OINHUCHIBATH U OOBSACHATH (PU3MUECKUE SBICHUS C HCIOJIb30BAHUEM
MOJTYYEHHBIX 3HAHUM;



e OCBOCHHME METOJIOB PEUICHMs MPOCTEHIINX PACYETHBIX 3a/lad C HMCMIOJIb30BaHUEM (PUINYECKUX
MOJI€JIeH, TBOPUECKUX U NTPAKTUKOOPUEHTUPOBAHHBIX 3aa4;

e pa3BHUTHE YMEHUH HAOIIOJIATh MPUPOIHBIC SBJICHUS U BBIIOJIHATH OMBITHL, TAOOpaTOpHBIE PaOOTHI
Y DKCIEPUMEHTAJIbHbBIE UCCIIEI0BAHUS C UCIIOIb30BAaHUEM U3MEPUTENBHBIX IPUOOPOB;

e OCBOCHHE MPUEMOB pabOThI ¢ HHPOpMAIUEil PU3NIECKOTO CoJIepKaHus, BKII0Yask HHPOPMAIIIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3HMKH, aHATTN3 M KPUTHUECKOE OLIEHUBaHUE MH(POPMALINH;

e 3HAKOMCTBO cO cdepaMu NPOPECCUOHATBHON [EeATEIbHOCTH, CBSA3aHHBIMU C (QU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NUECKOM HAYKH.

Pabouas mporpamMMma 1o (usmrke Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHUsl COCTABIICHA C YUETOM
IUIAHUPYEMBIX  PE3YyJbTaTOB JIyXOBHO-HPAaBCTBEHHOI'O pa3BUTUS, BOCHUTAaHUS U COLMAIM3ALMU
oOydaromuxcsi,  NpeACTaBICHHBIX B deaepanbHOd  paboueld  mporpaMMe  BOCHHUTAHMSL.
Ha uzyuenune ¢usuku (0a30BbIii ypOBEHb) HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHHs OTBOIUTCH 238
yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Hefien0), B 8 kitacce — 68 yacoB (2 yaca B Hezlento), B 9 kiacce —
102 gaca (3 yaca B HEJEIIO).

[Ipennaraemelii B mporpamMme o (U3MKe MepeueHb TabopaTopHBIX pabOT U OMBITOB HOCUT
pPEKOMEHIAaTENbHBIA XapaKTep, YUUTENb JeNIaeT BbIOOp MpOBEACHUS J1a00paTOPHBIX pabOT U OIBITOB C
y4éTOM HHIUBUIYAIbHBIX OCOOEHHOCTEH OOydaroluxcs, CIHHCKAa OSKCIEPUMEHTAIbHBIX 3aJaHui,
npeJiaraéMblX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOT'O 3K3aMeHa 10 (pU3HKe.

COJEPKAHUE OBYYEHUA
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Pa3nes 1. ®dusuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usznka — Hayka o npupoae. SAsnenus npupoasl. dusndeckue ABICHUS: MEXAHUUYECKUE, TETUIOBBIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeaMuuHbL. M3Mepenue gpusndeckux BennuuH. Ousnueckue npudopsl. [lorpenHocts
n3MepeHnil. MexxayHapoaHas CUCTeEMa €IMHMUII.

Kak ¢u3uka u apyrue ecrecTBEHHble HAayKH M3Yy4aroT NpHpoAy. EcTecTBEeHHOHAy4yHBIH METO.
MO3HAHUS: HAOJOJIEHUE, TOCTAaHOBKAa HAy4YHOTO BOIPOCA, BBIJIBUKEHUE THIOTE3, SKCIEPUMEHT IO
IpOBEpPKE TUIIOTE3, O0BSICHEHUE Ha00JaeMoro siBiieHus. Onucanne GU3NYecKuX SBJICHUN C MOMOIIbIO
MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuuyecKue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®uzuyeckre NpuodOpsl U MpoLeaypa NPsIMbIX U3MEPEHHUH aHAIOTOBBIM M LIU(POBBIM IPUOOPOM.
Jlabopamopmnwvie padbomuvt u onvimol.
Omnpezenenue 1eHbI JIeIeHUs IKalIbl H3MEPUTEIBLHOT0 Mpuodopa.
N3mepenne paccTOsTHUN.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
W3mepenue teMiieparypsl IpH MOMOLIH KUJKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPHI.
[IpoBenenune ucciaenoBaHus MO MPOBEPKE TMIOTE3bI: NaIbHOCTh MOJETA IIApHUKA, MYIIEHHOTO
TOPU30HTAJIBHO, TEM 0O0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.
Pasznea 2. IllepBoHayaibHbIe CBECHUA 0 CTPOCHHUHU BelllecTBa.
CrpoeHue BeniecTBa: aTroMbl U MOJIEKYJBI, MX pa3Mepbl. ONbITHI, JOKa3bIBaIOIIME TUCKPETHOE
CTPOCHHE BEILIECTBA.

JIBumxenue yacTtull BemecTa. CBsi3b CKOPOCTH JIBHKEHMS YacTHUI[ ¢ TeMIepaTypoil. bpoyHoBckoe
IBIOKeHue, U Qy3usa. BzaumoelicTBrue yacTUIl BEIECTBA: IPUTKEHUE U OTTATIKUBAHHE.

ArperaTHble COCTOSTHHSI BEIIECTBA: CTPOCHUE Ta30B, KHUIKOCTEH U TBEPBIX (KPUCTAIUTMYECKHX ) TEIL.
B3aumocBA3p MEXKIy CBONCTBAMHM BEILIECTB B DPA3HBIX AarperaTHbIX COCTOSHHAX M HMX aTOMHO-
MOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBL.

Hemoncmpayuu.
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1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHS.
2. HaGmronenue nuddysun.
3. HaOGmionenue sBiieHui, OObSICHSIOMIMUXCS TPUTSKEHUEM WU OTTAJIKMBAaHUEM YacTHII BEIIECTBA.

Jlabopamopusie pabomsl u onvimol.

1. Ormenka quaMeTpa aToMa METOJIOM PsJIOB (C MCToib30BaHUEM (hoTorpaduii).
2. OmbITHI IO HAOJFOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
3. OmnbIThI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBuskeHue U B3aUMO/IeiicTBUE TeJl.

Mexanuueckoe nBHxkeHHe. PaBHomepHOe M HepaBHOMepHoe aBuxeHue. Ckopoctb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTu 1 BpeMeHH JIBUKCHHUSI.

SIBnenne mHepuuu. 3akoH HMHepuuu. B3aumonelcTBUe Tell KaK NPUYMHA W3MEHEHUS CKOPOCTH
JIBUKEHMsT Tel. Macca kak Mepa MHepTHOcTH Tena. IlnoTHocTe BemecTtBa. CBSA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BEIIECTBA.

Cuta Kak XxapakTepucTuka B3aumoaencTsus tei. Cuia ynpyroctu u 3akoH ['yka. M3smepenue cumbl
C IOMOUIBIO0 JUHAMOMETpA. SIBIEHHUE TATOTEHUS U cuja TshkecTh. Cuila TSHKECTH Ha Apyrux IiaHeTax. Bec
tena. HeBecomocTs. CrioxkeHue cuil, HallpaBJIEHHBIX 10 OAHOHN mpsiMoil. PaBHozeicTBytomas cui. Cuna
TpeHus. TpeHue CKOJIbKEHUs U TpEeHUE NOoKos. TpeHue B pupoie U TEXHUKE.

Hemoncmpayuu.
Habmroienue MexaHu4ecKoro JBUKECHHS Teja.
N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKECHHUSI.
Habntoienue siBjeHUs] UHEPIIUH.
HabGmronenre n3mMeHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TEll.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSMOH.
Jlabopamopuwie pabomul u onvimot.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIAPUKA B )KUIAKOCTH, MOJIEIN JIEKTPHUUECKOTO
aBTOMOOWJIS M TaK Jajiee).
2. OmnpexneneHue cpeHe CKOPOCTU CKOJIbKEHUS OpycKa WU IIapuKa M0 HAaKJIOHHOM MJIOCKOCTH.
Ornpezenenue MmI0THOCTUA TBEPJOTO Tea.
4. OnpIThl, J€MOHCTPUPYIOLIUE 3aBUCUMOCTb pacTshkeHHs (nedopmanuu) MPYKUHBI  OT
MPUIIOKEHHOMN CHIIBI.
5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUs OT Beca Tejla M XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiienne TBEPABIX Teul, :KMAKOCTel U ra3oB.

Jasnenue. CriocoObl yMEHbIIIEHUS U YBEIHUEHUS JaBieHus. JlaBneHne ra3a. 3aBUCUMOCTb 1aBIICHUS
raza oT o0béma, Temmneparypsl. llepenaua naBneHust TBEPABIMU TENaMH, KUJIKOCTSIMHU M Ta3aMU. 3aKOH
[Tackans. [THeBMaTndyecKkue MaliiHbl. 3aBUCUMOCTD JIaBIICHUS KUAKOCTU OT MIyOHHBL. [ mapocTaTnyeckuii
napajgokc. Coolmiaronuecs: cocynl. [ uapaBinueckiue MeXaHu3MBbI.

AtMocdepa 3emnu u atmMocepHoe naBieHue. [[pUUUHBI CYIIECTBOBAHMS BO3IYIIHON 00O0JIOYKU
3emumn. OnbiT Toppuuerm. 3mepenne atMmochepHOTro aBiieHus. 3aBUCUMOCTh aTMOC(EpHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprubops! amst u3MepeHust aTMOCEepHOTO JIaBICHUS.

JleticTBHE XKMIKOCTH W Ta3a Ha MOTPYXEHHOE B HUX TeJ0. BeITaNkuBaromias (apxuMeoBa) cuia.
3akoH Apxumena. [TnaBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTyphl.
[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.
Coob1maronmecs: CoCy/sl.
I'mapaBauyeckuii mpecc.
[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
3aBUCHMOCTh BBITQJIKUBAIOLIEH CHUIIBI OT 00bEMa MOTrPYKEHHON YacTH Tela W IUIOTHOCTH
JKUJIKOCTH.
7. PaBeHCTBO BBITAJIKHUBAIOIICH CUIIbI BECY BHITECHEHHOM KUIKOCTH.
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8. VYcnoBue ImIaBaHWs TeJ: IUIABAHWE WM TMOTPYKEHUE TEJNI B 3aBUCUMOCTH OT COOTHOUIEHUS
IJIOTHOCTEN TE€Ja U AKUJKOCTH.
Jlabopamopnwvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KUAKOCTH YACTH Tela.
OrnpenesieHne BBITAJIKUBAIOLIEH CUIIBL, AEHCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B KUIAKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, ICMCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MacChl
Tena.
4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIONICH CHIIBI, JEHUCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJIKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
5. KoHcTpyupoBaHue apeomMerpa WIM  KOHCTPYHpPOBAaHME JIOAKM W OmIpeneneHue  e€
rPy30M0ABEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTB. JHeEprusi.

Mexanuveckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio paBHOBeCHs pblyara.
[IpumeHeHue mpaBujia paBHOBecHs pbluara K OJIOKy. «3onotoe mpaBuwio» Mexanuku. KIIJ| mpocteix
MeXxaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHKE.

Mexanuueckast sHeprus. Kunertnueckas u noreHuuanbHas 3Heprus. lIpeBpaienue ogHoro Buaa
MEXaHUYECKOM PHEPTUU B APYTroi. 3aKOH COXpaHEHUs SHEPTUH B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IpPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
1. Omnpenenenue paOOThl CUJIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUHU Tella MO TOPU3OHTAIHHOU
MOBEPXHOCTH.
2. MHccnenoBanue ycinoBui paBHOBECHS pblyara.
N3mepenne KI1/] HakTOHHOM MIIOCKOCTH.
4. H3ydeHue 3aKOHA COXPaHEHUSI MEXaHUYECKON YHEPTUN.
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Pa3nen 6. TenyioBble siBJIEHHUA.

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOCHMUSI BeliecTBa. Macca u pa3Mephl
aTOMOB M MOJIEKyJ. ONBIThl, MOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHHUS MOJEKYISIPHOKUHETUYECKON
TEOPUH.

Mopnenu TBEPIOTo, KHJIKOTO M Ta3000pa3HOrO COCTOSHUN BemiecTBa. Kpucramnuyeckue u
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKHJAKOCTEH M TBEPIBIX TEJ HAa OCHOBE IMOJIOXKEHUU
MOJIEKYJIIPHO-KUHETUYECKOW Teopur. CMauynBaHWe M KalWUISIpHbIE ABJIEHUs. TemioBoe pacliupeHue u
cKatue.

Temneparypa. CBsizb TemMnepaTrypbl CO CKOPOCTBIO TEIIOBOTO JBHUXKEHHS 4acTUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs] BHYTPEHHEW SHEpPTHUH: TEIUIorepenada W COBEpIICHHE padoThl. Buis
TEIJIONepeIauu: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KonugecTBo TemnoTel. YaenpHas TEIUIOEMKOCTh BEIIeCTBa. 1eMmT000MEH U TEIJIOBOE PABHOBECHE.
VYpaBHenue TerioBoro Oananca. IlmaBneHue w OTBEpJEBaHUE KPHUCTAJUIMYECKUX BEIIECTB. YJENbHAS
Terota 1aBieHus. [lapooOpasoBanume u koHaeHcamus. Mcmapenme. Kunenuwe. YnenbHas Teriorta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT aTMOC(HEPHOTO AaBJICHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntumner padoTsl TermoBeix asurateneit KIIJ[ TermoBoro neurarens. TeruioBble ABUTATENH H
3allUTa OKPYKaroUIeH Cpeibl.

3aKOH COXpaHEHHMS U IPEBPALIEHUS] SHEPTUM B TEIUIOBBIX MTPOIIECCaX.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHS.
2. HaGmronenue nuddysun.
3. HalGnronenue siBneHN CMauyMBaHUS U KaUJUIAPHBIX SBICHUM.



4. HabunroneHue TemIoBOro paciiupeHus Tedl.
5. HM3meHeHue naBiieHUs ra3a npu U3MEHEHUH 00bEMa N HarpeBaHUM MITH OXJIaKICHUU.
6. IIpaBuia u3mepeHus TeMIepaTypsl.
7. Bunael Tenonepenayu.
8. OxutaxkJieHHe IIPU COBEPILIECHUH PAOOTHI.
9. HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUIIAMHU.
10. CpaBHEHHE TEINIOEMKOCTEH Pa3IMYHBIX BELIECTB.
11. HabmroieHre KUneHus.
12. HaOnroeHue MocTOsSHCTBA TEMIIEPATYPBI IIPU ILIABJICHUH.
13. Monenu TemIoBbIX IBUraTeeH.
Jlabopamopuwvie padbomot u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSI.
OneITHI IO BBIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnbIThI 10 HAOJIOIEHUIO TEINIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPABIX TEl.
OnpezeneHue AaBIeHUs BO3yXa B OaJUIOHE LINpUILIA.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJICHUsS BO3/lyXa OT €ro o0ObéMa M HarpeBaHUs WU
OXJIaXKICHUS.
6. IIpoBepka rumoTe3sl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOWKA KUIKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIepaTypsbl.
7. HaOmroneHue m3MeHEHUs BHYTPEHHEW HSHEPrHM Tejla B pe3yibTaTe TeIulonepeaadyd U padoThl
BHEUIHUX CHUII.
8. HccnenoBaHue siBIEHUS TEIJIOOOMEHA MTPU CMEILIMBAHUU XOJIOAHON U ropsiueil BOJBI.
9. OmpeneneHye KOJIMYECTBA TEIUIOTHI, IIOJIyYEHHOIO BOJOM MpH TEIIOOOMEHE C HarperbiM
METAIIMYECKUM LIUJIUHIPOM.
10. OmnpeneneHue yAeabHON TEMII0EMKOCTH BEIIECTBA.
11. MccnemoBanue mpouecca nCnapeHus.
12. OmnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.
13. OmpeneneHue yAeabHON TEIIOTHI IJIaBICHUS JIbaA.

Pa3nes 7. DiiekTpHYecKue H MATHUTHBIC SIBJICHHUS.

OnekTpuzanus Ten. [[Ba pona aekTpudeckux 3apsiaoB. BzanuMoseiicTBrue 3apssKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJCHCTBUS 3apsDKEHHBIX TEJ OT BEJIUYMHBI 3apsi0B M PACCTOSHHS
MEXJly TeJIaMH).

Onektpuueckoe nose. Hampspk€HHOCTH  anekTpudeckoro mois. IlpuHnmn —cynepnosunum
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuueckux 3apsioB. ODJIEMEHTApPHBIA dneKTpuyeckuil 3apsa. CTpoeHue aToma.
[IpoBOgHUKY U THUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsiia.

ONEKTPUYECKUA TOK. YCIIOBHUS CYLIECTBOBAHMSI DJIEKTPUUECKOrO TOKa. VMICTOUHMKM MOCTOSIHHOTO
ToKa. JleHCTBUS SIMEKTPUYECKOrO TOKa (TEMJIOBOE, XMMHUYECKOe, MAarHUTHOE). DIJIEKTPUUECKH TOK B
KUAKOCTAX U razax.

Onektpruueckass nenb. Cuia Toka. DIIeKTpUuYecKoe HampsbkeHne. CONpOTHBIEHUE IPOBOJIHUKA.
VY nenbHOE conpoTUBIIEHKE BellecTBa. 3akoH OMa 1715 yyacTka uenu. IlocnenoBaTenbHoe U NapajuieabHOE
COEIMHEHHE MPOBOTHUKOB.

PabGota M MOLIHOCTBH 3JEKTpUUECKOro Toka. 3akoH Jxoyns—JleHma. DnekTpuueckue Lenu H
NOTPEOUTENH IEKTPUUECKOI 3Heprun B 6bITy. KopoTkoe 3ambikaHue.

[TocrositHHBIE MarHuTHl. B3auMmonelcTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe moisie. MarautHoe
1oJie 3eMJIM U €r0 3Ha4eHHe JUIsl ’KU3HU Ha 3emute. OnbIT DpcTena. MarHuTHOE MoJie AIEKTPUIECKOT0 TOKA.
[IpumeHeHne HIEKTPOMAarHUTOB B TEXHUKE. JlelicTBHE€ MarHUTHOTO MOJS HAa IMPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb MMOCTOSHHOTO TOKA. MICIOJIb30BaHME AJIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCIOPTE.

OnbiTel @Papazes. fABneHue 3aeKTpoMarHuTHON MHAYKUMH. [IpaBuno JleHma. Dnexktporenepartop.
CriocoObl MosTydeHHUs] 3JIEKTPUUECKOM HSHEpruu. DJIEKTPOCTAHLMU Ha BO30OHOBISEMBIX HCTOYHUKAX
JHEPIUU.

arowne



Hemoncmpayuu.

© oo N ok wDhE

NN R R R RR R R R R
B WONRFP,OOOWNOOUNAWNIERO

DneKkTpusanus Ted.

JIBa poJia AEeKTPUYECKUX 3apsiA0B U B3aUMOJCHCTBUE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DIIEKTpOCTATUYECKAsA MHIYKLHS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3aPsiI0B.

[IpoBOITHUKY U AUBIIEKTPUKH.

MoenupoBaHU€e CUIOBBIX JIMHUM AJIEKTPUYECKOTO TTOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

. DIEKTPUYECKHUI TOK B JKUJIKOCTH.

. I'a30Bb1l pa3psa.

. I3mepenune cuiibl TOka aMnepMeTpoM.

. I3mepeHnune 3neKTpruYecKoro HarpsiKeHUs: BOJIbTMETPOM.

. PeocTar n maraszuH conpoTUBIICHUH.

. B3aumojelicTBre ITOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH pa3eieHHUs MOJOCOB MarHuTa.

. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.

. OnbIT Dpcrena.

. MaraurtHoe nosie Toka. DIEeKTPOMarHur.

. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

. DJEKTPOIBUTATEIb MTOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUS 3JIEKTPOMAarHUTHOM MHIYKIIMH.

. OnpiTel Papanes.

. 3aBUCUMOCTb HAMPABJICHUS] HHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHHS.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomsl u onvimot.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnbIThI 1O HAOJIOIEHUIO AJIEKTPU3ALMHU TNl UHAYKIHUENH U IPU COTPUKOCHOBEHUU.

HccnenoBanue AeNCTBUS SJIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.

CoOopxka u mpoBepka padOThI IMEKTPUIECKOH IIEMH MOCTOSHHOTO TOKA.

M3MepeHue U peryJInpoBaHHUE CUIIbI TOKA.

W3mepeHue u peryiupoBaHHe HaPsHKEHUS.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA, UIIYIETO YEPE3 PE3UCTOP, OT COMPOTHUBIIEHUS PE3UCTOPA
U HanpsDKEHUsS Ha pe3ncTope.

OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUYECKOIO CONPOTUBIICHUS MPOBOJHUKA OT €r0
JUIMHBI, TJIOIIAAH [TONEPEYHOro CEUEHUs U MaTepuaa.

IIpoBepka mpaBwila CJIOKEHUS HANPSDKEHUN TIPU  IIOCIENOBATEIBHOM COEIMHEHUU JBYX
PE3UCTOPOB.

[TpoBepka npaBuiia AJ1s CUIIBI TOKA MIPH NTApAJIIIEIbBHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UTYIIEr0 Yepe3 Pe3UCTOP.

OmnpeneneHne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUYKY, OT HANpsHKEHHUs Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.

N3yueHre MarHuTHOTO TOJISL TOCTOSIHHBIX MarHUTOB MPHU UX O0bEAMHEHUH U Pa3JICICHUH.
Uccnenoanue neicTBUS AIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBHSI KaTyIIKH C TOKOM U MarHuTa OT
CHUJIBI TOKA U HaIlpaBJICHUS TOKA B KATYLIKE.

W3y4eHne neiicTBUS MArHUTHOTO I10JI HA IPOBOJAHUK C TOKOM.

KoncTtpyupoBanue u usyueHue padboThl AIEKTPOABUTATENS.

N3mepenue KIIJ[ anexTpoaBurarenbHoOl yCTaHOBKH.



21. OnBITBHI 1O MCCIEIOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW WHIYKIIMH: WCCIICIOBAaHHE W3MECHCHHI
3HAYCHUS U HAPABJICHUS] MHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3zpen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe JBWKeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JIBHKEHUs. PaBHOMEpHOE NpsIMOIMHETHOE ABMKeHuEe. HepaBHOMepHOE IPSIMOJIMHEWHOE
nBukeHue. CpeaHsisi 1 MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABH)KEHUU.

Yckopenue. PaBHOyckopeHHOE NpsiMOTMHEHOE BkeHne. CBoOO1HOE manenue. OnbITel [anwies.

PaBHOMEpHOE NBIKEHUE MO OKpYKHOCTH. Ilepuon m yactora oOpamieHus. JInHeiHass U yrioBas
ckopocTu. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

IlepBbiii 3axkoH Herorona. Bropoi 3akoH Hsrorona. Tperuit 3akoH Herorona. IIpmHnmn
CYHNEPIIO3UIUHU CHIL.

Cuta ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuia TpeHUs! CKOJIbKEHHS, CUJIa TPEHUS TTOKOs, IPyTHE
BU/JIbI TPEHUSI.

Cuna TSDKECTM M 3aKOH BCEMHMPHOIO TATOTEHUSA. YCKOpeHuEe CBOOOJHOIO majeHus. J[BuxkeHue
raneT Bokpyr Connua. [lepBast kocmudeckas ckopocTs. HeBecoMocTh U meperpy3Kku.

PaBHoBecue marepuanibHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena C
3aKpeIuI€HHON OChIO BpaleHus. MoMeHT cuibl. LleHTp TshkecTu.

WNmnynsc tena. MIsmenenue umnyibca. MMmynbsc cuibl. 3aK0oH coxpaHeHUsl uMIyJibca. PeakTuBHOe
JIBUKEHHUE.

Mexanuueckasi paboTa ¥ MOIIHOCTh. PaboTa cui TshKeCTH, ynpyroctu, Tpeaus. CBs3b SHEPTHH U
pabotsl. [loTeHnmanpHas SHeprus Tena, NOoJHATOr0 HaJ MOBEPXHOCTHIO 3eMid. [loTeHInanbpHas sHeprus
ckaroil npyxusbl. Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOW HHEPrUM. 3aKOH COXPaHEHMUS
MEXAHUYECKOM dHEPIUN.

Hemoncmpayuu.

1. HaOnroseHue MEXaHUYECKOI o IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

CpaBHeHue nyTel U TPaeKTOPUM ABM)KEHUS OJHOTO U TOTO K€ Tejla OTHOCUTENIbHO Pa3HbIX Tel

OTCU€Ta.

N3mepenne CKOpOCTH U YCKOPEHHUs NPSIMOIMHENHOTO JIBUKECHUS.

HccenenoBanue NpUu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUS.

Habmonenne ABM>XeHUS Tesa M0 OKPY>KHOCTH.

HaOnronenne MexaHMYeCcKHX SIBICHUH, MPOUCXOMAIIMX B cucTeMe oTcuéra «Temexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUN OTHOCUTEIBHO KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MACChl TeNIA U ACUCTBYIOLIEN HA HETO CUIIBI.

8. HaOmtonenue paBeHCTBa CUJI IPU B3aUMOJECHCTBUM TE.

9. M3meHeHue Beca Tena IpU yCKOPEHHOM JIBUIKCHUH.

10. Ilepenaya ummyJibca Mpu B3aUMOJIEUCTBUU TEIL.

11. IIpeoOpa3oBaHuUs SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHHE NMITYJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHue UMITyJIbca IIPU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabmroieHre peakTHBHOTO JBUKCHUS.

15. CoxpaHeHHEe MEXaHUYECKON 3HEPTHH ITPU CBOOOIHOM Ta/IEHUH.

16. CoxpaHEHHE MEXaHNYECKOW YHEPTUH NIPU ABUIKEHUU TeJIA MO IeUCTBUEM IIPYKUHBI.

Jlabopamopuwie pabomul u onvimot.

1. KoHcTpynpoBaHue TpakTa ;g pa3rOHA M JaJIbHEHIIEr0 PaBHOMEPHOTO JIBMXKECHMS IIApUKA WIH
TEJIEKKHU.

2. OrmpeneneHue cpeaHeill CKOPOCTH CKOJIbKEHUS OpycKa WM JABMXKEHHUS IIapuKa MO HAKJIOHHOU
IIJIOCKOCTH.

3. Omnpenenenne yCKOpeHUs Tena MPU PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBMKCHUM 0€3 HaualbHOM
CKOPOCTH.

n
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10.

11.
Pa3zpen 9. Mexannueckue Ko1e0aHus U BOJIHEI.
KonebarenbHoe neuxkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMIA: TIEPUO]I, YACTOTA, AaMILIUTY1a.

[IpoBepka TUIOTE3bI: €CIHM MPU PAaBHOYCKOPEHHOM JIBHXKCHHH 0€3 HauyallbHOW CKOPOCTH ITyTH
OTHOCATCA KaK P/ HEUETHBIX YHCCJI, TO COOTBCTCTBYHOIIHEC TPOMEIKYTKH BPCMCHHU OAWMHAKOBBI.
HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKECHUSI OT CHIJIBI HOPMAJIbHOTO JIaBICHUSL.
Onpenenenne k03P PULIMEHTA TPEHUS CKOIBKEHHUS.

OrmpeneneHue KECTKOCTU MPYKUHBL.

Omnpenenenne pabOTHl CHIBI TPEHHS] MPU PABHOMEPHOM JBM)KCHUHU Tela IO TOPU3OHTAIBHOMN
HOBEPXHOCTH.

OmnpeneneHne padoThl CHIIbI YIIPYTOCTH TP TOABEME TPy3a C UCIIOJIb30BAHUEM HETOABUKHOTO U
HO/IBU)KHOTO OJIOKOB.

M3y4yeHune 3aKkoHa COXpaHEHHSI SHEPTHH.

Marematuueckuil U npyKUHHBIN MasTHUKH. [IpeBpanenre sHepruu npu KouedaTeIbHOM JIBHXKEHUU.

3aryxaromue kojiebanus. BeiHykIeHHbIe KoieOanus. Pesonanc. Mexanndyeckue BoHbI. CBOWCTBA

MEXaHUYECKUX BOJIH. [IpotosibHbIE M TonepeyHble BOIHBL. [|JIMHA BOJIHBI M CKOPOCTb €€ PacIIpOCTPaHEHMUSL.
MexaHnnyecKkue BOJIHBI B TBEPIOM TeEIIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IHppa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

o vk whE

HaOGnronenue koneGaHuii Tes1 O/ 1eHCTBUEM CHUJIbI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHHE.

HaOnroeHue BbIHYK/I€HHBIX KoJeOaHHi U pe30HaHca.

Pacripoctpanenue npoJ0iabHBIX U IONEPEYHBIX BOJIH (HA MOJIEIH).

HaGnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHIl pe30HaHC.

Jlabopamopuwie pabomul u onvimot.
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Omnpenenenne 4acToThl U Meproia KoieOaHuii MaTeMaTHYecKoro MasTHUKA.

OnpezeneHye 4acTOTHI U MepHoJia KoleOaHUH MPyKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH IIEpHOAa KoJeOaHN MOABEIIEHHOTO K HUTH IPpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHNH NMPYKUHHOTO MasiTHUKA OT MaccChl Tpy3a.
[TpoBepka HE3aBUCHMOCTH NEepHOJia KoJieOaHH rpy3a, OIBEUIEHHOI'O K HUTH, OT Macchl rpysa.
OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh NIEpro/ia KoJeOaHuil MPy>KUHHOTO MasgTHUKA OT MaccChl
rpy3a U )KECTKOCTU NPy KUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaCHUS.

Pa311e.11 10. Dy1eKTPOMArHUTHOE MOJIe M 3JIeKTPOMAarHUTHbIE BOJIHBI.
DNEKTPOMAarHUTHOE MOoJ€e. DIEKTPOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJH. [llkana

OJICKTPOMArHMTHBIX BOJIH. Hcnonn3oBanne SJICKTPOMArHUTHBIX BOJIH IJId COTOBOM CBSI3H.

SHCKTpOMaFHI/ITHaﬂ npupoa CcBera. CKOpOCTB cBeTa. BoIHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHoBRIE CBOMICTBA CBETA.

Jlabopamopuwie pabomsl u onvimot.

1.

N3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBbI€ IBJICHHUS.

JlydgeBasg mognenb cera. Mcrounuku ceera. IIpsaMonnHeiiHoe pacnpocTpaHeHHe cBeTa. 3aTMEHUs
Connua n Jlynsl. Otpaxenue cera. [nockoe 3epkaiio. 3aKkoH OTpaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH IpesnoMieHus cBera. [lonmHOe BHYTpEeHHEE OTpaKEHHE CBETa.

Hcnonp3oBanue MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xox nmyueit B mH3e. OnTudeckas cucrema (poroamnmapara, MUKPOCKOIIa U Teneckorma. ['a3
KaK ONTHYECKasi CUCTEMA. BIU30pyKOCTh U 1aTbHO30PKOCTb.

Paznoxenne Oemoro cBera B crnektp. OmbiTel HproToHa. ClioKEHHE CIEKTPAIbHBIX IIBETOB.

Hucniepcus ceera.
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Hemoncmpayuu.

[IpsamosiMHENHOE PaCIPOCTPAHEHHE CBETA.

OtpakeHue CBeTa.

[Tomrydenue n300pakeHHid B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaiax.
[Ipenominenue cBera.

OnrTruyeckuii CBETOBO/I.

Xon Jydeit B coOuparomiei JTruH3e.

Xox Jydeil B paccenBarole JIMH3E.

[Torydenue n300pakeHU ¢ TOMOILBIO JIUH3.

[TpuaIMI neiicTBus GpoToarnmapaTa, MUKPOCKOIIA U TEIECKOTA.

10 Mopens riasa.
11. PaznoxeHne OEIIoro CBETa B CIIEKTP.
12. Tony4eHue Oenoro cBera Mpy CIOKSHHH CBETA Pa3HBIX I[BETOB.

1.
2.

w

No oA

Jlabopamopuwvie padbomut u onvimol.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yTJja I1aJeHusl.

N3ydeHue xapakTepuCTUK U300pakeHUs IpeIMEeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yTjla IIPEJIOMIIEHUsI CBETOBOTO Jiyda OT yrIjla NMaJeHHs Ha TPaHULE
«BO3YX—CTEKJIIO».

[Tonyuyenne n300paxeHuit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.

Onpenenenne (GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPATOIIEH JTNH3BI.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITH IO BOCTIPUSITHIO I[BETA MIPEMETOB MPH UX HAOIIOCHUN Yepe3 IIBETOBBIC (PHITBTPHI.

Paaz[e.n 12. KBanrToBble sIBJICHUS.
OmnbiTel Pesepdopna m mmanerapuas mojens aroma. Mogens atoma bopa. HMcmyckanwe u

MOTrJIOMCHHUE CBETA aTOMOM. KBanTel. JIuneiiuarsie CIICKTDPHI.

PannoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CtpoeHwe aTtomHoro siapa. HykmonHas

MOZCIIb aTOMHOTI'O AApa. H3otonbl. PagnoakTuBHEIE MMpEeBpaIICHUS. HepI/IOI[ nojrypacmnanaa arTOMHBIX SIJIEP.

SnepHble peakiyu. 3aKOHBI COXPAHEHHS 3apsI0BOTO U MAacCCOBOTO YHCEI. DHEPTHUs CBS3H aTOMHBIX

AACP. CBs13b Macchl U OHCPIHUH. Peaknuu cuHTE3a U ACTICHUS AACP. Hcrounuku OHEPIUuun COJ'IHI_[a U 3BE3/I.

© U wNE

1
2.
3.

Snepnas sHepreTuka. JIeMCTBUSA pagMOAKTUBHBIX U3IyYEHUN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CHGKTPI)I N3JIYUYCHUS U ITOTJIOIICHUA.

CrexTpsl pa3Iu4YHbIX T'a30B.

CnexTp BogOpo/Ia.

Habntonenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOIINX U3TYUYEHUI.

Perucrpanus nznydeHuss npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopmnwvie padbomuvt u onvimol.

HabmioneHne criionHbIX U TUHEWYaThIX CIIEKTPOB U3ITyUYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (TI0 (hoTOrpadusim).
W3mepenue painoakTUBHOTO (hoHa.

IHoBTOpPUTE/IBbHO-00001IAK0 M MOLYJIb.
[ToBTOpUTENBEHO-0000MIAIONINI  MOAYNb IpeJHa3HaueH /s CHCTeMaTH3alud U 000O0IIeHUs

MIPEIMETHOTO CO/IEP KAHUSI U OTIbITA JIEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HKH,
a TakXke JUIs MOJrOTOBKM K OCHOBHOMY TI'OCYIAapCTBEHHOMY dSK3aMeHYy MO (M3MKe A 00ydarouuxcs,
BBIOpABIIMX ATOT YUEOHBIN MpeaMET.

HpI/I HU3YUCHUU HNAHHOI'O MOAYJIA PCAIMU3YIOTCA U CUCTCMATU3HUPYIOTCA BUIABI ACATCIBHOCTH, Ha

OCHOBE KOTOpBIX oOecreunBaeTcs JOCTH)KEHUE TPEIMETHBIX M METallpeIMETHBIX IUIAHUPYEMBbIX
pe3ynbpTatoB o0ydeHus, (GOpPMUPYETCsl eCTECTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOCHHE HAYUYHBIX METOJIOB
UCCJIEIOBAHMSI SIBICHUI MPHUPOABI U TEXHUKHU, OBJAJICHUE YMEHUSIMU OOBICHATH (U3UUYECKUE SIBICHUS,
MIPUMEHSS ITOJyYEHHBIE 3HAHUS, PELIATh 3a/1a4H, B TOM YHCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
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[TpuHIMNIHATBHO AESTENbHOCTHBIN XapakTep AAHHOIO pasjeiia peanusyercs 3a cu€T TOro, 4ro
00yyaromuecs: BHIOJIHSIIOT 3a/1aHUsI, B KOTOPBIX UM IIpe1JiaracTcs:

HAa OCHOBE IOJYUYEHHBIX 3HAHWM pacro3HaBaTh U HAYYHO OOBICHATH (U3MUECKUE SIBICHUS B
OKPY’KaIOIIeH MPUPO/I€ U TOBCETHEBHOM KU3HU,

UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIEeIOBAaHUS (PU3NUYECKUX SBJICHHI, B TOM YHUCIE JJIS IPOBEPKU
TUIIOTE3 U MOJIYYSHHS] TEOPETUUECKUX BHIBOJIOB;
OOBSCHATH Hay4HbIE OCHOBBI HambOosee BaKHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJIOTH, Halpumep,
MPaKTUYECKOr0 HMCIOJIb30BAaHUSl PA3JIMYHBIX HUCTOYHUKOB PHEPrMM HA OCHOBE 3aKOHA MPEBpAIllCHUs U
COXPAaHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

W3yuenne ¢u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAINPABIECHO HA JIOCTHKECHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.
B pesynbrare usyueHus (GU3MKH HAa YPOBHE OCHOBHOIO O0IIEro oOpa3oBaHUs y 0OOydaromerocs
OymyT cOPMUPOBAHBI CIIETYIONIIE JHYHOCTHbIE Pe3yJbTAThI B YaCTH:
e 1) IaTPHOTHYECKOr0 BOCTIMTAHUS:
e —IIPOSIBIICHHE HHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PU3NUECKON HAYKH;
e —IIEHHOCTHOE OTHOIICHHE K JOCTHKCHUSM POCCHUCKUX YUEHBIX-(DU3NKOB,;
e 2) rpa:KIaHCKOro W AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:
e —TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXICHUU OOILIECTBEHHO 3HAYMMBIX U STHYECKHUX
npo0JeM, CBI3aHHBIX C TIPAKTUIECKUM IPUMEHEHHUEM JTOCTHKCHUN (DU3UKH;

L] — O0CO3HAaHHEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX ITPHUHIIUIIOB B ACATCIIbHOCTHU y‘-IéHOFO;
e 3)3CTeTHYECKOr0 BOCIMTAHMS:
e —BOCHpPUSITHE SCTETUYECKHX KadyeCcTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOIO IOCTPOEHMS,

CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOT'O MO3HAHMUSL:

e —OCO3HaHHE IIEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOLEH KYJIbTYPbI;

e —Ppa3BUTHE HAYYHOU JIIOO03HATEITHLHOCTH, HHTEPECA K UCCIIEOBATEIHCKON ACATEIHHOCTH,

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOUHOHAILHOIO 0JIATOIOJTYYHsI:

e —OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a >KM3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE,
BOKHOCTH MPaBWJI OE30MacHOTO IMOBEIECHUS] HA TPAHCIIOPTE, Ha JOPOrax, ¢ DJIEKTPUUECKUM U
TEIJIOBBIM 000PY/IOBaHUEM B IOMAIIHUX YCIOBUSX;

e —chOpMHPOBAHHOCTH HaBbIKa pedIICKCUH, IPU3HAHUE CBOETO IIPaBa Ha ONTUOKY U TAKOTO XKe MpaBa
y APYTOro 4YelI0BeKa;

e 6) TPyZ10BOr0 BOCIIUTAHUSA:

e —AaKTHBHOE Yy4YacTHE B PEIICHUH MPAKTHYECKUX 3a7a4 (B paMKax CeMbH, 00pa3oBaTelbHOMN
OpraHu3aIfy, TOpoJa, Kpasi) TEXHOJIOTHUYECKONH M COLMATbHOW HAMpaBIEHHOCTH, TPEOYIOMINX B
TOM 4YHCIIe U (PU3NIECKUX 3HAHUM,

e —HHTEpEC K MPAKTUIECKOMY M3yUEHUIO IPOodeccuii, CBSI3aHHBIX ¢ (PU3UKOIA;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMSI:

e —OpHEHTalUs Ha IPUMEHEHNEe (PU3NUECKUX 3HAHUU JIJIS1 PEIICHUS 3a/1a4 B 00JIACTH OKPY KAIOIIEH
cpenbl, MJIAHUPOBAHUSI MOCTYNKOB M OLIEHKHM MX BO3MOXKHBIX IOCJIEACTBUN IJIsi OKpYyXKarollen
cpenbl;

e —OCO3HaHHE TNI0OATHLHOTO XapaKTepa IKOJOTUISCKUX MPOOIIEM U MyTel UX PEIICHUS;

e 8) aganTanmum K M3MEHSIIONIUMCH YCJIOBHSAM COUMAILHON M MPUPOIHOM Cpeabl:

e —IMOTPEeOHOCTH BO B3aMMOJICHCTBUU NPU BHIIOJHEHUH HMCCIEIOBAHUN M MPOEKTOB (PU3UUECKOU
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

e —TIIOBBILIECHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ATEIbHOCTB;
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e —IOTPEOHOCTh B (JOPMUPOBAHUN HOBBIX 3HAHWU, B TOM 4YHclie (OPMYITHPOBATh UJCH, ITOHSATHS,
TUTIOTE3bI 0 (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

e —OCO3HaHHE JCPHUIIMTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

e —IUIAHMPOBAHHUE CBOETO PA3BUTHS B IMPUOOPETCHUH HOBBIX (DU3MUYCCKUX 3HAHMIA,

e —CTpEMIICHUE aHATM3UPOBAThH U BHISBIISTH B3AUMOCBSI3U IPUPO/IBI, OOIIECTBA M SKOHOMHKH, B TOM
YHCJIe C UCIOIb30BaHUEM (PH3NICCKUX 3HAHUI;

e —OIICHKA CBOMX JCHCTBHI C y4ETOM BIUSHUSA HA OKPYXKAIOIIYIO CPEIY, BO3MOXKHBIX II00aIbHBIX
IMOCJICICTBUI.

METAINPEJMETHBIE PE3YJIbTATHI

B pesyinbrare ocBOeHUs IpOrpaMMbl 10 (U3MKE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs y
oOyuaromierocsi OyayT copMHUpOBaHBI MeTanpeAMeTHbIe Pe3yJIbTaThl, BKIIOYAIOIINE T03HABATEIbHBIE
yHMBEpCaJbHble yueOHble JEeWCTBUS, KOMMYHUKAaTHBHbIC YHHMBEpCalbHble YydeOHblE JeWCTBuS,
pEryJIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ACHCTBUSI.

Ilo3HaBaTe/bHBbIC YHHBepcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruveckue aeiicTBUA:

e  BBUIBJIATH M XapaKTEpU30BaTh CyIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBIICHUI);

e YCTAaHABIMBATh CYIIECTBEHHBIH TPU3HAK KiIacCH(UKAIMK, OCHOBAaHHMA Ui O000OUIeHUsS U
CpaBHEHMS;

e BBUIBISITh 3aKOHOMEPHOCTH U TIPOTUBOpPEYMs B pacCMaTpuUBaeMbIX (pakTax, ITaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBICHUSM;

e BBUIBIISATh NPUYMHHO-CJICICTBCHHBIC CBS3HM NPH H3YyYCHHU (DM3WYECKHUX SBICHUH U TPOILECCOB,
JieNIaTh BBIBOJIBI C MCIIOJI30BAHUEM JEyKTHUBHBIX U MHIYKTHBHBIX YMO3aK/IIOUEHUH, BbIIBUTATh
THITOTE3BI O B3aUMOCBSI3SX (PU3NYECKUX BEJTUINH;

e CaMOCTOSATENILHO BBIOMpPATh CIOCOO perieHuss ydeOHOM (u3nueckoit 3amaunm (cpaBHEHUE
HECKOJIbKMX BapUaHTOB pEIICHHs, BHIOOP HamOosiee MOIXOASIIETO C YYETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBaTebcKue 1eiicTBUS:

e  HCHOJb30BATH BOIPOCH KAK UCCIIA0BATEIBCKUI HHCTPYMEHT MO3HAHMUS,

e TMPOBOJIUTH IO CAMOCTOSITENIFHO COCTABICHHOMY TIUIAHY OIIBIT, HECJIOXKHBIA (U3NIECKU
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIeT0BAaHNE (PU3UUYECKOTO SIBICHUS;

e OIICHWBATh HA IPUMEHUMOCTD M JIOCTOBEPHOCTH HH()OPMAIIHIO, TIOYIEHHYIO B XOJ€ HCCIIEIOBAHUS
WJIN SKCIIEPUMEHTA;

e  CaMOCTOATENLHO (HOPMYIHPOBATH OOOOIIEHUS W BBIBOABI IO pe3ysbTaTaM MPOBEIEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

e TPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAK)KE BBIJIBHTAThH
NPENOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

e TPUMEHATH PA3IUYHbIE METO/IbI, THCTPYMEHTHI U 3aIIPOCHI TP MOUCKE U 0TOOPE MH(DOpMAITUH WIIN
JAHHBIX ¢ YIETOM MIPEIOKEHHON yueOHOU (DU3NIEeCKOi 3a1auH;

e AHAJM3MPOBATh, CUCTEMATH3MPOBATh M HHTEPIPETUPOBATH MH(OPMAIMIO PA3TUYHBIX BHJIOB U
dbop™m mpecTaBIeHNUS;

e CaMOCTOSATENILHO  BBIOMpaTh  ONTUMalbHYI  (opMy mpeacTaBIeHHs  HHPOPMALUU U
WILTIOCTPUPOBATH pPelllaeMble 3a/1a9i HECTIOKHBIMU CXeMaMH, THarpaMMaMi, HHOHM TrpaduKoi 1 ux
KOMOUHAIMSIMU.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

e B XOJe 00CyXJIeHHs y4eOHOr0 MaTepuala, pe3yIbTaToB Jab0paTOPHBIX pabOT U MPOEKTOB 331aBaTh
BOIIPOCHI 110 CYLIECTBY 00CYKAaeMOH TeMBbI U BBICKA3bIBATh UJIEH, HAlIEJICHHBIE HAa PELICHUE 3aJauu
U TOJJIepKaHue OJIar0XKenaTebHOCTH OOIICHUS;

e COINOCTaBIATh CBOU CYXICHMS C CYXKAECHUSAMHM JAPYTMX YYaCTHUKOB JAManora, oOHapyKUBaTh
pas3n4me U CXOJCTBO MO3UILINH;
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BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO TPEJCTABISITh PE3YyIbTAThl BBHIMOJHEHHOTO (DU3MYECKOro OmbITa (IKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

MOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAIBHON paOOTHI IPU PEIICHUN
KOHKPETHOU (pU3U9IeCcKOi pOoOIeMBI;

MPUHUMATH eI COBMECTHOW JIEATEIHHOCTH, OPTaHU30BBIBATH JIEHCTBUS MO €€ TOCTHIKEHUIO:
pacIpenesaTh poiii, 00CyKAaTh MPOIECCHl U Pe3yIbTaThl COBMECTHON paboThI, 000011aTh MHEHHUS
HECKOJILKHX JIFOJICH;

BBINOJIHATH CBOIO YaCTh pabOThI, JOCTUTAsi KAYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY HAIPaBJICHHUIO U
KOOPJMHUPYS CBOU JCHCTBHSI C JPYTHUMH WICHAMU KOMaH/IbI;

OLICHMBATh KAauyeCTBO CBOErO BKJIaJa B OOIIMH TPOMYKT IO KPUTEPHUSM, CaMOCTOSTEIBHO
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1eliCTBUS
Camoopranmu3anus:

BBISBIIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOIIUX 7S pelieHus pu3nueckux
3HAHWI;

OpPUEHTHUPOBATHCSI B PA3JIUYHBIX MOJIXOAAX NPUHATHS peIIeHUil (MHIUBHUIYyaJIbHOE, NPUHATHE
pelIeHus B rpynie, NpUHITHE PEILIEHUI TPYyIo);

CaMOCTOSITEJIbHO COCTABJIATh aJIrOPUTM peIleHHs (PU3MUECKON 3ajauu WK IUIaHa MCCIeI0OBaHUs C
y4E€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh Ipe/jlaracMble
BapHaHThl PELICHMUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBII HHTE/IEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IpeJyiaraTh MiaH €€ U3MEHEHMUS,;

OOBSICHATh NMPUUYUHBI JOCTHXKEHUS (HETOCTH)KEHUS) PE3yJIbTaTOB JIEATENIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIMXCS CHUTYalluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUSM;

CTaBUTh ce0s Ha MECTO APYroro yejoBeka B XOJ€ CHOpa WM JAUCKYCCHMM Ha HAy4YHYIO TEMy,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

IpU3HaBaTh CBOE MPaBO Ha OUIMOKY NpHU pelieHHH (PU3NYECKHX 3ajjad WIK B YTBEPXKIEHHUIX Ha
HAy4YHbIE TEMBI U TAKOE YK€ MPABO JIPYroro.

IMPEAMETHBIE PE3YJIbTATbBI

K xoHity oOyuenus B 7 KJjacce mpeIMETHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh

c(OPMHPOBAHHOCTh Y 00yUAIOIIUXCS YMEHUI:
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HUCIIOJIB30BATH IIOHATHUA. (1)H3quc1<ne U XHMHUYECKHE SIBJICHUS, Ha6.]'IIOJleHI/Ie, OKCIICPUMCHT,
MOJIeIb, TUTIOTE3a, CAMHUIIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSHHS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWIKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, TIPSIMOJMHEHHOE), TPAaeKTOpHs, paBHOACHUCTBYIOMAs cuia, jAeopMarus
(ympyras, maacTU4ecKkas), HEBeCOMOCTh, COOOIIAIOIINECS] COCYIbL;

paznuyath sBIeHus (Iuddy3us, TEIIOBOE NBIKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBUKECHHE,
HEPAaBHOMEPHOE JBWKCHHUE, WHEpPUHs, B3aUMOAECHCTBUE TEJ, PABHOBECHUE TBEPIBIX T C
3aKpeTIEHHON OChIO BpAIEHUS, Mepeaaya NaBIeHUsT TBEPABIMUA TEIaMHU, KHUIKOCTIMU U Ta3aMH,
aTMocQepHOe TaBJICHUE, TUIABAaHHUE TEJ, MPEBPAIICHUS MEXaHUYECKOW SHEPTUH) 110 ONMCAHHUIO MX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;
pacrio3HaBaTh MPOSBICHHE U3YYCHHBIX (U3NUCCKUX SIBICHUH B OKPY)KAIOIIEM MUPE, B TOM YHCIIE
¢u3nueckue SBICHHUS B MPHUPOJE: MPUMEPHI JIBUKECHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW M
HEXKUBOHW TPHUpOJE, NEHCTBHE CWIIBI TPEHHSI B NPHUPOJIE W TEXHHKE, BIUSHHE aTMOC(HEpPHOTO
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JaBJICHUSI Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, PbIYard B TeJie YeJIoBeKa, PU 3TOM MEPEBOAUTH
NPAaKTUYECKYIO 3a7auy B y4eOHYIO, BBIICNIATh CYIIECTBEHHBIE CBOIMCTBA (MpU3HAKK) (pU3HUECKUX
SIBIICHHI;

OIKCHIBATh M3YYEHHBIE CBOMCTBA TeN M (PU3NUECKUE SBICHUS, UCIIONB3Ys (PU3UUECKUE BETHUNHBI
(Macca, 00bEM, MIIOTHOCTH BEILIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CUJIa YIIPYTOCTH,
CWJIa TSDKECTH, BEC Teja, CWIa TpPEHUs, JAaBiieHue (TBEPAOro Tena, JKUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHUJIa, MeXaHudeckas paldoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3(PPHILIMEHT MOJIE3HOTO IEHCTBUA MEXaHU3MOB, KHHETHYECKasl U TIOTECHIMAIbHASL SHEPI U ), TIPU
ONMCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI UCIOJIb3YEMBIX BETMYHH, X 0003HAYCHUS
U CIMHHUIBI (U3UYECKUX BEIMYHMH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO (U3NUYECKYIO
BEJIMYMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH I'papUKU U3YUYEHHBIX 3aBUCHUMOCTEH (hHU3HUECKHUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA T, (PU3NUECKUE SBJICHUS U MPOLECCHI, UCIIOJIb3YS IPABUIIA CIIOKEHUS
cu (B0 OJHOM MpsiMoii), 3aKkoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUio paBHOBECHUS
pblyara (6J10Ka), «30JI0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTUH, MpH
ITOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3aIMCHIBATh €T0 MATEMAaTHYECKOE BBIPAKCHNUE;
O00BSACHATH PU3NYECKUE SIBIICHUS, IPOLIECCHI U CBOWCTBA TEJl, B TOM YHCIIE M B KOHTEKCTE CUTYyalui
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh NPUUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHE U3 1—-2 JOrMYecKHUX MIaroB ¢ OMOpoi Ha 1—2 HM3yuYEHHBIX CBONCTBA (HHU3MUECKHUX
SIBIICHUI, (PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemate pacy€THbe 3afaud B 1—2 NeHCTBUS, MCHOJIb3YS 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
(¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3a/ladd 3allUChIBaTh KPAaTKOE YCIOBUE,
MOJICTABJIATh (PU3NYECKUE BETUYHHBI B (DOPMYIIBI M MPOBOJUTH PACUETHI, HAXOIUTH CIPABOYHbBIE
JaHHbIE, HEOOXOJIMMBbIE JJIsi pelIeHUs 3a4ady, OLEHMBAaTh PEAJUCTUYHOCTb IOJIYYEHHOU
(bu3nUecKoil BETMUNHBL;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOMKHO PEHIMTH IPH MOMOIIM (PU3UYECKUX METO/AOB, B
OMHCAaHUM MCCIEIOBAHUS BBIJCIATH IMPOBEPSIEMOE MNPEANONoKeHue (TUIOTe3y), paziauyaTb U
MHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTaT, HAXOAUTh OMIMOKH B XOJI€ OIbITA, JIEJIaTh BBIBOJIBI 110
€ro pe3yJbTaTaM;

IPOBOAMTH OMNBITHI MO HAOMIOJEHUI0 (DU3MYECKUX SBICHUM WM (U3MYECKUX CBOWCTB TeN:
(GopMyIMpOBaTh MpOBEpsieMble MPEINONI0KEHUs, COOMPAaTh YCTAHOBKY U3 TPEAJIOKEHHOTO
000py0BaHNs, 3aMUCHIBATh X0JI ONbITa U (POPMYITHPOBATH BHIBOBL;

BBITOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BDEMEHHU, MacChl Tesa, 00bEMa, CUIIbI U TEMIIEPATyPhl
C HCIIOJIb30BAHMEM AaHAJIOTOBBIX M LU(POBBIX MPHOOPOB, 3alMCHIBATh MOKa3aHUs MPUOOPOB C
y4€TOM 331aHHON aOCOIFOTHON MOTPEIIHOCTH U3MEPEHHIA;

IPOBOAMTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKONH BEIMUMHBI OT JIpyrod ¢
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTH IyTH PAaBHOMEPHO JABMXKYIIETOCsS Tella OT
BPEMEHM JBM)KCHUS Tella, CUJIbl TPEHHUS CKOJBXKEHHsS OT Beca Tela, KadecTBa 00pabOTKU
MOBEPXHOCTEN TEJI U HE3aBUCHMOCTH CHJIbI TPEHMSI OT IUIOIIAIU COIPUKOCHOBEHHUS TEJ, CUJIbI
YOPYTOCTH OT Y/UIMHEHUS IPYKUHBI, BBITAJIKUBAIOLIEH CHIIbI OT 00bEMa MOTPYKEHHON YacTH Tena
U OT IUIOTHOCTH HJKOCTH, €€ HE3aBHCUMOCTH OT IUJIOTHOCTH TeJsa, OT TNTyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJO, YCIOBH MIaBaHUS Tell, yCIOBHM paBHOBECHS pbluara U 0JIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Yy4eOHOTO MCCIIeI0BaHUs, COOMPaTh YCTAaHOBKY M BBIMOJHATh U3MEPEHUS, CIEaYs
NpeJIOKEHHOMY TUIaHy, (DUKCHUpPOBATh pe3yibTaThl IOJTYYEHHONM 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BHJE TMPEUIOKEHHBIX TaOIUIl M TpaduKOB, JeNaTh BBIBOJABI 10 pe3ylbTaTaM
HCCJIEJIOBAHMUS,

IPOBOJUTH KOCBEHHbIE M3MEpPEeHMs (PU3NYECKUX BETUYMH (IJIOTHOCTh BEIIECTBA KHUJKOCTH U
TBEPJOrO TeENa, CHUJla TPEHUS CKOJBXKEHUS, JaBICHUE BO3[yXa, BbITAIKMBAIONIAs CUIIA,
JecTBYIOIAsl Ha MOTPYKEHHOE B JKUAKOCTh TEJNO, KOA(PPUIIMEHT MOJIE3HOTO ASHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAys MPEeAI0KEHHOM WHCTPYKLUMU: TPU BBIMNOJHEHUM H3MEpPEHUN coOupaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMUUHBL;

coOJTIr01aTh MpaBHUJia TEXHUKUA 0€30MTaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;



YKa3bIBaTh TPHUHIMIBI JACHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPONCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAOIINECs COCYAbl, OapOMEeTp, phIuar, MOJBIKHBIM U HEMOJBHKHBIA OJIOK,
HaKJIOHHAs IIOCKOCTh;

XapaKTepU30BaTh MPUHIIHIBI ICHCTBUS H3YUYECHHBIX TPHOOPOB U TEXHUIECKUX YCTPOUCTB C OTIOPOI
Ha UX ONMHUCAHUs (B TOM YHCJIE: MOAIMIMITHUKY, YCTPOHCTBO BOJOTIPOBOIA, THAPABINYECCKUN Mpece,
MaHOMETpP, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETp), HCHOJb3ys 3HAaHHUS O CBOWCTBAaX
(bU3HYECKUX SIBJICHUN U HEOOX0IMMbIe (PM3MYECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

MPUBOJUTH MPHUMEPHI (HAXOMUTh WH(GOPMAIMIO O MPUMEPAX) MPAKTHUYECKOTO HCIOIB30BaAHUS
(bU3MYEeCKUX 3HAHUI B MMOBCEIHEBHOMW JKM3HU JIJIs o0ecrieueHus: 6€301macHOCTH TIPU O0OpAIIEHUH C
npubopaMl M TEXHUYECKHMMH YyCTPOWCTBAMH, COXPAHEHHUsS 3/0POBbS M COOIIOJICHUS HOPM
9KOJIOTUYECKOTO ITOBEJICHUS B OKPYXKAIOIIEH cpeie;

OCYIICCTBIISITh OTOOP UCTOYHUKOB HMH(popmanuu B MHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MMOMCKOBBIM 3aIlpOCOM, Ha OCHOBE HMECIONIUMXCS 3HAHUHW W NYTEM CpaBHEHHUS Pa3IMYHBIX
HMCTOYHHKOB BBIJCIATE MH(POPMAILIMIO, KOTOpasi SIBIAECTCS MPOTUBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh TIPH  BBIIIOJIHEHWW YUYEOHBIX 3aJaHW  HAYYHO-TIONMYJSIPHYIO JIHTEPATypy
(bu3nYECKOro co/lep:KaHus, CIpaBOUHbIE MaTepuabl, pecypchl ceTu IHTepHeT, BiaaeTh npuéMamMu
KOHCTIICKTUPOBAHUS TEKCTa, NpeoOpazoBaHus HWH(DOpPMANMHM W3 OJHOW 3HAKOBOW CHCTEMBI B
APYTyIo;

C03/1aBaTh COOCTBEHHbBIEC KPATKHE MUChbMEHHBIE M YCTHBIE COOOIEHUSI HA OCHOBE 2—3 MCTOYHUKOB
uH(popManuu (HU3MUECKOTO COJCPKAHUSA, B TOM YHCIe MyOIHYHO JIeiaTh KpaTKUe COOOIICHUS O
pe3ynbTarax TPOEKTOB WM YyYeOHBIX HCCICIOBAaHHMA, TPU STOM TPAMOTHO HCIOJIB30BaTh
M3YYCHHBII MOHATUIHBIN anmnapat Kypca GU3HKH, COMPOBOKIATH BHICTYINICHUE MPE3EHTAIIUEH;
MIPU BBITIOJTHEHUH Y4YEOHBIX MPOEKTOB U MCCIICOBAHUN PACTIPENENISITh 00S3aHHOCTH B T'PYIINE B
COOTBETCTBHH C ITOCTABJICHHBIMU 3a]a4aMU, CIICIUTE 3a BLITTOJJHEHUEM IUIaHa JSHCTBUH, aJIEKBaTHO
OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYMIBI, BHICTPAUBaTh KOMMYHHKATHBHOE
B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHmy oOydeHus B 8 KJjacce mpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHUI:

15

WCIIOJIb30BATh TIOHSTHS: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBIDKEHHE aTOMOB M MOJIEKYII,
arperatHble COCTOSIHHSI BEIIECTBa, KPHUCTAUIMYECKWE W aMOop(HbIe Teja, HACHIIIEHHBI U
HEHACBIIICHHBIA I1ap, BJIAXHOCTb BO3/yXd, TEMIEparypa, BHYTPEHHSsS DHEPIHs, TEIIOBOU
JBUTATENh, OJEMEHTAPHBIA DIIEKTPUYECKUI 3apsl, SJIEKTPUUECKOE I0Jie, MPOBOAHUKU H
JUDJICKTPUKH, MOCTOSIHHBIN SHCKTpI/ILICCKI/Iﬁ TOK, MAaroHuTHOC II0JIC,

pa3nuuath SBJICHHS (TEIUIOBOE paCIIMpPEHHE U CXKaThe, Teruiomnepesayda, TeIIOBOe PaBHOBECHE,
CMa4YuMBaHUEC, KallWJUIAPHBIC SBJIICHUSA, WCIIAPCHUEC, KOHJACHCAIHA, IUIaBJICHUC, KPHUCTAJIM3alud
(oTBepmeBaHUE), KHUIEHHE, Temonepeaada (TErIONPOBOJHOCTh, KOHBEKIUS, H3IyYCHHE),
DJIEKTPU3ANNS TEJ, B3aWUMOJCHCTBHE 3apsjoB, JECUCTBHS JJICKTPUICCKOTO TOKAa, KOPOTKOE
3aMbIKaHHEe, B3aMMOJICHCTBHE MAarHWTOB, JEWCTBHE MArHUTHOTO TOJIS HA MPOBOJAHHK C TOKOM,
SJICKTPOMAarauTHas I/IH)IYKHI/ISI) 0 OINMCAHHIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OITIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE U3yUYEHHBIX (DU3MUECKUX SBJICHUI B OKPY’KAIOLIEM MHUPE, B TOM YHUCIIE
buznyecKue SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHHE M KAMMIUTSIPHBIC SIBJICHHSI B TIPUPO/IE,
KPHUCTAJUTBI B TIpUpoie, m3nydeHne CoHIa, 3aMep3anne BoI0EMOB, MOPCKUE OpH3bI, 00pa3oBaHue
pOChHI, TyMaHa, HWHes, CHera, JJeKTPUYECKHE SIBICHHS B aTrMocdepe, SIEKTPHUECTBO IKUBBIX
OpPraHu3MOB, MarHUTHOE TOJIe 3eMiiH, Ipel( IMOIOCOB, POJIb MATHUTHOTO TIOJSI JJISL JKU3HU Ha
3emiie, MOJIIPHOE CHSIHME, MIPHU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a7a4dy B y4eOHYIO, BBIACIATDH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUECCKUX SIBICHUI;

OMNUCBIBATH U3YYCHHBIC CBOICTBA Tel U (bmnqecm/le SABJICHUSA, UCIIOJIb3YS (I)I/I3I/I‘-ICCKI/IC BCIIMYNHBI
(TemmepaTypa, BHYTPEHHSISI DHEPTHUsI, KOJINYECTBO TEIIOTHI, yACTbHAS TEIUIOEMKOCTh BEIIECTBA,
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yZenbHas TeIUIoTa IUIAaBJIEHUs, YAeIbHasl TEeII0Ta NapooOpa3oBaHus, yelIbHas TEIUIOTa CTOPAHUS
TOIJINBA, KO3((PUIMEHT MONE3HOro NIEHCTBUS TEIUIOBOW MAIIWMHBI, OTHOCHTENbHAS BIIAYKHOCTD
BO3/yXa, JJIEKTPUUYECKUM 3apsl], cujla TOKa, 3JEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIICHUE
NPOBOJHUKA, YJEIbHOE CONPOTUBICHUE BEIIECTBA, pabOTa M MOILIHOCTH JIEKTPUYECKOTO TOKa),
IIPY OIIMCAHUU NTPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIb3YEMbIX BETUUMH, 0003HAYEHUS
U eIMHHUIBI (PU3UYECKUX BEIUYMH, HAXOAWUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JAPYTMMM BEIUYMHAMH, CTPOUTH Ipa)MKM HM3Y4YEHHBIX 3aBUCHUMOCTEH (PU3MUYECKHX
BEJIMYUH;

XapaKTepu3oBaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHUS M IIPOLECCHl, MCIOJIb3Ys OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHMS BELIECTBA, IPUHLMUII CYNEPIIO3ULIUN
1oJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH OMa A1 ydacTKa LeMH, 3aKOH
Jxoyns—JIeHna, 3aK0OH COXpaHEHHS SHEPTUH, TIPH ATOM JaBaTh CJIOBECHYIO (POPMYIIHPOBKY 3aKOHA
U 3aIMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATh (DU3MYECKHE MPOIECCHl M CBOMCTBA TeJN, B TOM YHCIE M B KOHTEKCTE CHTYyalui
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbIABIATH MNPUUYUHHOCIEICTBEHHbIE CBSI3U, CTPOMTH
o0bsicHeHHe U3 1—2 JOrMYecKuX MIaroB C OMOpoil Ha 1—2 M3YYEHHBIX CBOWCTBA (DPM3MUYECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aqadd B 2—3 JEHCTBHS, WCIONB3Ys 3aKOHBI M ()OPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckrue BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHUS 3a/a4M 3alUChIBaTh KpaTKoe YCJIOBHE,
BBISIBIISITh HEJIOCTATOK JAHHBIX Ui pEIICHHWs 33Ja4yd, BBHIOMpATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble sl €€ pelleHus, MPOBOAUTh pacu€Tbl U CpPAaBHUBATh IOJYyYECHHOE 3HAYCHHE
($u3NYECKOI BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTth po0JIeMbl, KOTOPbIE MOXKHO PELIMTh ITPU MTOMOIIH (PU3MUECKUX METO0B, UCTIOIb3Ys
ONMCAHNUE MCCIEAOBAHUS, BBIACIATH IPOBEPSEMOE IPEINOJI0KEHNE, OLUEHUBATh MPaBUIbHOCTh
NOpsIIKA IPOBECHUS UCCIIEN0BaHNUs, 1€]aTh BbIBOBI;

IPOBOAMTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUM WM (PU3NYECKHX CBOWCTB TEJ
(KanmuJUIIpHbIE SABJICHMS, 3aBUCUMOCTD JaBJIE€HHsI BO3yXa OT ero 00bEMa, TeMIepaTypbl, CKOPOCTH
Ipolecca OCThIBAaHUS U HarpeBaHMsl NMpPH U3IYYEHUH OT I[BeTa M3Jydarouiei (moriomaromiei)
MIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATYPHI KUAKOCTHU U TUIOIIAIH €€ TOBEPXHOCTH,
AIIEKTpU3ALAS TNl U B3aUMOJAEHCTBHE JJIEKTPUUYECKHUX 3apsiiOB, B3aUMOJEHCTBUE IMOCTOSHHBIX
MarHuTOB, BU3yaJIU3alysl MarHUTHBIX NTOJIEN ITOCTOSIHHBIX MarHUTOB, JEMCTBHUSI MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA, CBOICTBA 3JEKTPOABUIATENS MOCTOSHHOIO
TOKa): (OPMYJIMPOBATH MPOBEPSIEMbIE TPEATIOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000pyI0BaHus, ONUCHIBAThH X0/ ONbITA U (POPMYIUPOBATH BHIBOIBL;

BBITOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBLHON BIAQ)KHOCTH BO3/1yXa, CHJIBI TOKA,
HAIpPsDKEHUS. C HCIIOJIb30BAHHWEM AaHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3NUYECKUX BEIMYUH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JAPYrod ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTb COIPOTHUBIICHUS NIPOBOJHUKA OT €r0 JUIMHBI,
IUIOMIA/IM TIOTIEPEYHOT0 CEYEHUS U YAEIbHOTO CONTPOTUBIICHHSI BEILIECTBA MPOBOIHNKA, CHIIBI TOKA,
UAYLIETO Yepe3 NPOBOAHMK, OT HAIPSDKEHUS HAa IPOBOJHUKE, UCCIEIOBAHNUE TOCIEI0BATEIILHOTO
U NapauleIbHOTO COEMHEHHUH MPOBOIHUKOB): MJIAHUPOBATh UCCIIEJOBAaHKUE, COOUPATh YCTaHOBKY
U BBITIOJIHATD U3MEPEHUS, CIIEys MPEAT0KEHHOMY TUIaHy, (PUKCHUPOBATh PE3yJIbTaThl MOTy4eHHOU
3aBHCUMOCTH B BHJI€ TAOJIUIl U TPaQUKOB, J1€1aTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBaHMUS;
IPOBOJUTH KOCBEHHBIE HM3MEpEeHUs (PU3MUECKUX BeIHUYUH (yIeldbHas TErI0EMKOCTh BEIIECTBa,
COMPOTUBIIEHUE TMPOBOJAHMKA, pabOoTa M MOIIHOCTh JJIEKTPUUYECKOTO0 TOKA): IJIAHUPOBATh
U3MEpEeHus, COOUpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPeI0KEHHOM MHCTPYKLUHU, U
BBIUHUCIIATh 3HAUECHHE BETMUUHBI;

co0II01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;
XapaKTepu30BaTh IPUHIMIIBI AEHCTBUSA N3yYEHHBIX IPUOOPOB U TEXHUUYECKHX YCTPOUCTB ¢ ONOPOH
Ha HMX ONHUCaHWs (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJIBTMETP, CUETUUK IIEKTPUUECKOW HHEPIUHU, DJIEKTPOOCBETUTENbHbBIE NPHOOPHI,



HarpeBaTeNIbHBIC JICKTPOITPUOOPHI (TPUMEPHI ), TEKTPUICCKHE TPEIOXPAHUTEITH, dJICKTPOMATrHAT,
AJIEKTPOJIBUTATENIb MOCTOSHHOTO TOKA), UCIIOIB3YS 3HAHUSI O CBOWCTBAX (PM3NYCCKUX SIBICHUN U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA W W3MEPUTEIIbHBIC MPUOOPHI MO CXeMaM M
CXEMaTUYHBIM PUCYHKaM (GKUJIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUTATEIb
BHYTPEHHEIO CTOpaHMsi, JIEKTPOCKOI, PEOCTAT), COCTABJISATH CXEMbI AJICKTPUUYECKUX Iener ¢
MIOCJIEIOBATEIBLHBIM U IMapajuIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3jinyas yCJIOBHBIC 0003HAYCHUS
AJIEMEHTOB JIEKTPUUECKUX LIETICH;

MPUBOAUTH MPUMEPHI (HAXOAWTh WH(OPMAIMIO O TPUMEpPax) MPAKTHUYECKOTO HCIOIh30BaAHUS
(GU3MYECKUX 3HAHUN B MMOBCEIHEBHOM KU3HHU /ISl 0OecTieueHus] 0€30IacHOCTH MPU OOpaIIeHUH C
npudopaMyd W TEXHHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 3J0POBbSI W COOJIOJCHHS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPY KAIOIIEH cpefie;

OCYIIECTBIIATh TOUCK HH(popManuu (HU3NYECKOro cojaepxkaHus B VIHTepHeTe, Ha OCHOBE
UMEIONIUXCS 3HAHUW U ITyTEM CPaBHEHUS JIOTIOJHUTEIIBHBIX HCTOYHUKOB BBIICIISTH HHPOPMAITHIO,
KOTOpast SAIBJISETCS MPOTUBOPESUMBOI MIIH MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh TIPH  BBIIIOJIHEHWW YUYEOHBIX 3aJaHW  HAYYHO-TIONMYJSIPHYIO JIHTEPATypy
(bu3nYECKOro co/lep:KaHus, CIpaBOUHbIE MaTepuabl, pecypchl ceTu IHTepHeT, BiaaeTh npuéMamMu
KOHCTIICKTUPOBAHUS TEKCTa, NpeoOpazoBaHus HWH(DOpPMANMHM W3 OJHOW 3HAKOBOW CHCTEMBI B
APYTyIo;

CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U KPATKUE YCTHBIC COOOMICHHMSI, 00001Iast HPOPMAIUIO U3
HECKOJIbKUX HCTOYHHKOB (PU3UYECKOrO COJEpKaHus, B TOM 4YHCIE MyOJIMYHO MPEACTABIATh
pe3yabTaThl MPOCKTHOM WM HCCIENO0BATEIbCKON JESITENIbHOCTH, TMPU ITOM TPAMOTHO
UCIIOJIb30BaTh M3YUYCHHBIH MOHATHHHBIN anmapar Kypca (UM3HKH, CONPOBOXKAATH BBHICTYIICHUE
MPE3EHTALNEM;

MIPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHX MPOIECCOB PACHpPENesTh
00s13aHHOCTHU B TPYIITE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJ]a4aMH, CJICIUTh 3a BBHIMOJTHEHUEM
MIaHa JeHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHHBaTh COOCTBEHHBIH BKIAJ B
NeSATeTbHOCTh TPYIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aMMO/JICHCTBHE, TIPOSIBIISII TOTOBHOCTD
pazpemniaTh KOHQIUKTHI.

K xoHity oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh

c(OPMHPOBAHHOCTh y 00yUarOIINUXCS YMEHUM:
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WCIIOJIH30BATh MOHSTHS: CHUCTEMa OTCU€Ta, MaTepuaabHas TOYKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHUS, nedopmarus (ynpyras, IacTUYecKas), TpEHHUE,
[IEHTPOCTPEMUTEITLHOE YCKOPEHUE, HEBECOMOCTh M TMEPErpy3KH, IEHTP THKECTH, aOCOTIOTHO
TBEP/IOE TENO, LIEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHHUECKHE KOJeOaHUs U BOJHBI,
3BYK, MH(pa3ByK U YIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IIKaja AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTATBbHO30PKOCTh, CHEKTPHl UCIYCKAHWS M TOTJOLIEHUS, anb(ha, OeTa- u
raMmma-u3JIy4eHus, H30TOIIbI, SiFCPHAst SJHEPTeTHKA;

pa3nuuath  SBICHHS ~ (paBHOMEpPHOE W  HEPAaBHOMEpPHOE  MPSMOIMHEHHOE  JBUKCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBMIKEHNE, CBOOOTHOE TaJIeHNEe TeJl, PABHOMEPHOE JIBIKCHHE
M0 OKPY)XHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JBIDKCHHE, KoyieOaTelbHOE JIBIKECHUE
(3aTyxarIIre ¥ BBHIHY)KJICHHBIC KOJIeOaHUsI), PE30HAHC, BOJTHOBOE JBI)KCHHE, OTPAXKEHUE 3BYKA,
MPSIMOJIMHEMTHOE paclpoOCTpaHEHHUE, OTPaKEHHE U TMPEJIOMJICHUE CBETa, IOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, Pa3JIOKEHHE OEelIoro CBETa B CHEKTP U CJIOKEHUE CIEKTPAIBHBIX I[BETOB,
JUCTIEPCUsl CBETA, €CTECTBEHHAsi pPAaJAMOAKTHUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa
U3ITyYEHUs) TIO0 OMMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, AEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (U3NYECKUX SIBJICHUN B OKPY’KAIOIIEM MHUpE (B TOM YHCIIe
dbusznyueckue SBICHUS B MPHUPOJIC: MPIIMBEI U OTJIHUBBI, ABMKECHHE MIaHeT CONHEYHON CUCTEMBI,
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PEAKTUBHOE JBM)KEHUE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB JKUBOTHBIMHU, 3€MIICTPSCEHHE,
celicMUYecKHe BOJIHBI, IlyHAMH, 3XO0, [[BETa TEJ, ONTHYECKHUE SIBICHUS B IPUPOAE, OHMOIOTHYECKOe
JeficTBUE BHJIMMOIO, YJIbTPa(pHOIETOBOIO M PEHTICHOBCKOIO W3IY4YEHUH, €CTECTBEHHBIN
pPaIMOaKTUBHBIA (POH, KOCMHYECKUE JY4YH, PAJHOAKTUBHOE HM3IIy4Ye€HHE MPUPOIAHBIX MHHEPAJIOB,
JeicTBUE paJMOAKTUBHBIX M3JIyY€HHH Ha OpraHu3M UYeJOBeKa), IpU OSTOM IEPEBOJUTH
NPAaKTUYECKYIO 3a7auy B y4eOHYIO, BBIICNIATH CYIIECTBEHHBIE CBOIMCTBA (MpU3HAKK) (PU3MUECKUX
SIBIICHHI;

OIKCHIBATh M3YYEHHBIE CBOMCTBA TeN M (PU3NUECKUE SBICHUS, UCIIONIB3Ys (PU3UUECKUE BETHUNHBI
(cpenHsii W MIHOBEHHAs CKOpPOCTb Tejla IPU HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
nepeMelIeHNe, Iy Th, YII0Bas CKOPOCTh, CHUJIa TPEHUS, CUJIa YIPYTOCTH, CHUJIA TAKECTH, YCKOPEHUE
CBOOOJHOIO MaJieHUs, BEC Tejla, MMIIYJbC Tejla, UMIIYJbC CHJIbl, MEXaHWuyeckas pabora u
MOIIIHOCTb, TOTEHIMAJIbHAS YHEPTHS TEJIA, IIOJHATOr0 HaJl TOBEPXHOCTHIO 3€MIIM, TOTEHIIMAIbHAS
SHEprus CXKaTOW NPYXKUHbI, KWHETHUYECKasi SHEPIUs, MOJIHAs MEXaHW4ecKas 3Heprus, Nepuoj u
4acToTa KoJieOaHuH, TMHA BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeIlb
IPEJIOMIIEHUS CPEeibl), IPU OMMCAHUM NMPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI UCIOIb3YEMBIX
BEJIMYHMH, 0003HAYCHUS M CAUHUIBI (PU3MUECKUX BEIWYHMH, HAXOAUTH (POPMYIIbI, CBS3bIBAIOIINE
JAaHHYI (U3MYECKYI0 BEIMYMHY C JAPYIMMU BEJIMYMHAMM, CTPOUTHb TIpaUKH H3YyYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYNH;

XapaKTepu30BaTh CBOICTBA Tell, PU3UUECKUE SIBICHUS U IIPOLIECCHI, UCIOb3YsI 3aKOH COXPAaHEHUs
SHEPIrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUII CYNEPIIO3ULIUN CUJI, TPUHLIUIT OTHOCUTEIBLHOCTU
["anunes;, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUS UMITYJIbCaA, 3aKOHBl OTPAKEHUSI M IPEIOMIICHUS
CBETa, 3aKOHbI COXPAaHEHUs 3apsJI0BOr0 U MAcCCOBOI'O YHUCEI MPHU AJEPHBIX PEAKLUSIX, IPU 3TOM
JlaBaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alIMCHIBATh €0 MaTeMaTUYECKOE BhIPa)KEHUE;
OOBSICHATH (DU3MYECKHE MPOIECCHl M CBOMCTBAa TEJN, B TOM YHCIE M B KOHTEKCTE CHTYyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH NPUUYMHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTH
00BsicHeHHe U3 2-3 JIOTMYECKHUX LIaroB ¢ OMOpPON Ha 2—3 M3yuYEHHBIX CBOMCTBA (DU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4n (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH ), UCIIONb3Ysl 3aKOHBI U
(bopMyIbl, CBsI3bIBAOLINE (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3314yl 3alIUChIBATh
KpaTKOE YCIIOBHE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BBHIOMpPATh 3aKOHBI U
bopMyibl, HEOOXOIUMBIE Ul peIIeHUs, MPOBOJUTH Pacuy€Thl M OLEHHBATH PEATUCTUYHOCTD
MOJIy4E€HHOT'0 3HauY€HUsl (PU3MUECKOI BEIIMYMHBL;

pacrio3HaBaTh NpoOJIeMbl, KOTOPbIE MOXKHO PELIUTh ITPH MOMOIIM (PU3MUECKUX METOI0B, UCTIONb3Ys
ONMCAHNUE MCCIEAOBAHUS, BBIACIATH MPOBEPSEMOE MPEINOJOKEHNE, OLEHUBATh MPaBUIbHOCTh
NOpsAIKa TIPOBEACHMSI HCCIENOBAaHMs, JEJaTh BBIBOJBI, HMHTEPIPETUPOBATH PE3YJIbTaThI
HAOJIIOJICHUN U OIILITOB;

IPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUM WM (U3UUYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHUs HPHEPruH, 3aBUCHUMOCTh MepHoia
KOJIEOaHUH MPYKMHHOTO MAasATHUKA OT MAcChl Ipy3a M KECTKOCTHU MPYKUHBI M HE3aBUCUMOCTb OT
aMITTUTYIBl MaJIBIX KOJEOaHMM, MPSIMOIMHEHHOE PAaCIpOCTPAHEHHE CBETa, PaslIoKeHHE Oeroro
CBETa B CIEKTP, U3yUYEeHHE CBOMCTB M300pa’Ke€HHs B IUIOCKOM 3€pKajie M CBOWCTB M300pa’keHUs
npeaMeTa B coOuparoliei JuH3e, HabJll0IeHUE CIJIOIIHBIX U JTMHEWYaThIX CHEKTPOB M3ITyUeHUs):
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOI'O HAOOpa 000pyaA0BaHMS, ONUCHIBATH XOJ
OTIbITa U €r0 Pe3yJIbTaThl, GOPMYIJIUPOBATH BHIBOJIBI;

IPOBOJIUTH TPU HEOOXOAWMOCTH CEpUI0 TMPSAMBIX H3MEPEHUi, Ompesenss cpeaHee 3HaueHUe
u3MepsieMoil Beln4YuHbI ((POKYCHOE paccTosiHuEe coOuparomield JUH3bI), 0O0CHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MepUTEeNHLHOr0 Ipudopa);

IPOBOJUTh HCCIEI0BAaHHE 3aBUCUMOCTEH (M3NYECKUX BEIMYMH C MCIOJIB30BAHUEM HPSAMBIX
U3MepeHuil (3aBUCUMOCTbh YT OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBM)KEHUHU O€3 HadaJbHON
CKOpOCTH, NepHoia KojJeOaHuil MaTeMaTHYeCKOT0 MasiTHUKA OT JUIMHbl HUTH, 3aBUCUMOCTH yIJa
OTpakKEHMsI CBETa OT YIVIa MaJ€HUs M yIVa NPEeJOMIIEHUS OT yIjla NaJeHHus): IIaHUPOBaTh
UCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpATh YCTaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOTY4YEHHOU



3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJE TaOJIUI U IpaUKOB, JeJIaTh BBIBOABI 10 Pe3yiIbTaTaM
UCCIIC/IOBAHMS,

e IIPOBOJUTH KOCBEHHBIE U3MEPEHUS (U3NYECKUX BEIMYMH (CPEAHAS CKOPOCTb U YCKOpPEHHE Tella
IpY PABHOYCKOPEHHOM JIBIXKEHHH, YCKOpPEHHE CBOOOJHOTO TMaJeHHUs, >KECTKOCTh MPYKUHHBI,
KO3(QQULHUEHT TpeHMs CKOJIbKEHHs, MEXaHWdyeckas paboTa M MOIIHOCTb, 4acTOTAa M HEPUOJ
KOJICOAHUH MaTeMaTHYECKOTO U MPYKMHHOTO MasTHUKOB, ONITUYECKAsl CUJIa COOMPAIONICH JTMH3HI,
paluOaKTUBHBIA (DOH): MIAHUPOBATH U3MEPEHUs, cOOMPATh FKCHEPUMEHTAJIbHYIO YCTAaHOBKY U
BBITOJIHATh U3MEPEHHUSI, CIEAYsl MPEIIOKEHHON MHCTPYKIUH, BEIYMCIIATh 3HAYEHUE BEITMYNHBI U
aHAJIM3UPOBATh MOJTyUYEHHbIE PE3YJIbTAThI C YUETOM 3a/laHHOM MOIPEIIHOCTH U3MEPEHUI;

e coOMIONATh MpaBUJIa TEXHUKH O€30MacHOCTH MpH padoTe ¢ 1a00paTOpPHBIM 000PYI0BAaHHEM;

e pa3IMYaTh OCHOBHBIE IPU3HAKM H3YYCHHBIX (U3MUECKUX MOAEIeH: MarepuanbHas TOUKa,
abcomoTHO TBEP/OE TEJI0, TOUCUHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TNIAHETapHAas MOJEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOT0 $/1pa;

e  XapaKTepU30BaTh MPUHIIMIIEI ACHCTBUSI N3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOH
Ha MX ONMCAHU (B TOM YHCIIE: CIUAOMETP, 1aTUUKHU IT0JIOKEHUS], PACCTOSIHUS U YCKOPEHMSI, paKeTa,
9XOJIOT, OYKH, IEPUCKOT, (OTOAITIAPAT, ONTHYECKHE CBETOBOIBI, CIIEKTPOCKOII, TO3UMETP, KaMepa
Bunbcona), ucnonp3ys 3HaHHs O CBOWCTBaX (PM3MYECKUX SIBICHUI U HEOOXOIuMbIe (U3NUECKUe
3aKOHOMEPHOCTH;

e UCHOJb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKM H3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTEIBHBIX MTPUOOPOB M TEXHOJOTHUECKUX MPOILIECCOB MPHU PEIICHUH Y4eOHO-TTPAKTHYECKIX
3ajjay, ONTUYECKHE CXEMBbl JJIS IMOCTPOEHUSI M300pa)KeHUH B IJIOCKOM 3€pKajle M coOHuparouien
JINH3E;

e IPUBOAMUTH HPUMEpPHI (HAXOAUTH HMH(POPMALMIO O MPUMEPAX) MPAKTHUYECKOIO HCIOJIb30BAHUSA
¢u3nUecKuX 3HAaHWH B MMOBCETHEBHOM XKHU3HH JJIsi oOecrieueHusi 0€30MaCHOCTH TPU OOpaIeHHH C
npubopaMu M TEXHHYECKUMH YCTPOWCTBAMM, COXPAHEHHs 370pPOBbS M COONIOJIEHHS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY KAIOILEH Cpee;

e OCYILECTBJIATh MOMCK HH(OpMaruu (U3NUECKOro coaepxkaHusi B MHTepHeTe, caMOCTOSTENbHO
(dopMyIHpys TOMCKOBBIA 3ampoc, HAXOMUTh IyTH ONPEACICHUs IOCTOBEPHOCTH IMOTyYEHHOM
UH(pOPMAaILIUU Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTIOJHUTEIbHBIX HCTOYHUKOB,;

e WCHOJB30BATh TIPU BBHIIOJHEHWHM Y4YeOHBIX 3aJaHUl  HAyYHO-TIONMYJSPHYIO JIUTEPATYpy
(bu3nUecKkoro cojepKaHus, CIpaBOuHbIe MaTepUabl, pecypcsl ceTi HTepHeT, BiaieTh npuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3oBaHMs HWH(GOPMAIMHM W3 OJHOW 3HAKOBOH CHUCTEMBI B
ApYTY1O;

e CO3[aBaTh COOCTBEHHbIE NHCHbMEHHBIE M YCTHbIE COOOILIEHHS Ha OCHOBE HH(OpMaLUU U3
HECKOJIbKUX HCTOYHMKOB (PU3MUECKOro coJepKaHMs, MyOJIMYHO MPEACTaBIATh Pe3yJIbTaThl
MIPOEKTHOH WIIN UCCIIEA0BATENLCKOM IEATEIEHOCTH, TIPH ATOM I'PAaMOTHO UCTIOIh30BATh U3YYEHHBIN
NOHATUIHBIN anmnapaT U3y4aeMoro paszesna (pU3uKN U COMPOBOXKIAThH BHICTYIUIEHUE MTPE3eHTAIeH
¢ Y4ETOM 0COOEHHOCTEHN ayUTOPHH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumenoBanue KonuyectBo OnexTpoHHbIe (1IU(POBLIE)
n/m pa3esoB U TeM 4acoB o0Opa3oBaTeNbHbIE PECYPChI

IpOrpaMMbL IR cero| Kontponbusie|[Ipaktuueckue

paboThl paboThI

Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKIIEr0 MUPa |

11 ®dusmka - HayKa o 2 bubnuorexa [JOK
pUpoze https://m.edsoo.ru/7f416194
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No HanmenoBanmue KomunuecTtBo DnekTpoHHbIC (IU(PPOBLIE)
/1 pa3esioB U TeM 4acoB o0pa3oBaTeNbHbIC PECYPCHI
HpOrpaMMBL | Bcero| KonTtponbhbie|[Ipaktudeckue
paboThl paboThI
1.2 duznueckue 2 1 but6mmoreka [IOK
BCJINYMHBI https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBIH| 2 1 bubnuorexa [JOK
METO/] TIO3HAHHUS https://m.edsoo.ru/7f416194
|I[06aBHTL CTPOKY
‘I/ITOI‘O 10 pa3lieny H 6 H

‘Pamen 2. HepBOHa‘la.TILHLIe CBEC/ICHHUA 0 CTPOCHUM BEILIECCTBA

2.1 CtpoeHue BelecTa 1 bu6nmorexa LIOK
https://m.edsoo.ru/7f416194
2.2 J{Bi>xeHue u 2 1 bubmmoreka [JOK
B3aUMO/ICHCTBUE https://m.edso0.ru/7f416194
JaCTHI] BEIICCTBA
2.3 ArperaTtHble 2 Bbu6mmoteka [JOK
COCTOSIHUS BEIIECTBA https://m.edso0.ru/7f416194
‘I[O6aBI/ITI> CTPOKY
‘I/ITOFO 110 pasaeiy H 5 H
‘Pameﬂ 3. JIBuiKeHHe M B3aUMO/IeliCTBHE Tell
3.1 MexaHnndeckoe 3 bu6nmorexa LIOK
IBUOKEHUE https://m.edso0.ru/7f416194
3.2 Wuepuus, macca, 4 1 bu6anoreka LIOK
TUIOTHOCTD https://m.edsoo.ru/7f416194
3.3 Cuna. Bungpr cun 14 2 2 bu6nmorexa LIOK
https://m.edsoo.ru/7f416194
‘]_—[06aBI/ITB CTPOKY
‘I/ITOFO 110 pa3jeny H 21 H
‘Pasnen 4. laBjeHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
4.1 Jasnenwue. [lepemaya || 3 bub6muoreka [IOK
TaBJICHUS https://m.edsoo.ru/7f416194
TBEPABIMU TEJIAMMU,
YKUJKOCTSIMH U
razaMu
4.2 JlaBneHue KUIKOCTH 5 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
4.3 ATMoOc(hepHoe 6 bubmuotexa [IOK
JTaBJIEHHE https://m.edso0.ru/7f416194
4.4 JlelicTBUE KUJKOCTH 7 1 3 bubmuoreka [{OK
U ra3a Ha https://m.edsoo.ru/7f416194
MIOTPY>KEHHOE B HUX
TEJI0
‘]_-[06aBI/ITB CTPOKY
‘I/ITOFO 10 pa3feny H 21 H
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No HanmenoBanmue KomunuecTtBo DnekTpoHHbIC (IU(PPOBLIE)
/1 pa3esioB U TeM 4acoB o0pa3oBaTeNbHbIC PECYPCHI
HPOrpaMMBbL | Beero|[KonTtponbHbie|[[IpakTuueckue
paboThl paboThI
|Pa3neJ1 S. Pabora ¥ MOIIHOCTE. JHEPIrus |
5.1 PaboTra n MOITHOCTH 3 1 bubnunoreka LIOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MexaHU3MBI | 5 1 bubmuorexa [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHnudeckas 4 2 1 bubnuorexa [{OK
SHEPIHSI https://m.edsoo.ru/7f416194
‘I[06aBI/ITL CTPOKY |
‘I/ITOFO 110 pasaeiy H 12 H |
‘I[O6aBI/ITI> MOJyJIb |
‘I[O6aBI/ITI> paszen |
‘PGSGpBHOC BpeMsl H 3 H H H |
OBILEE KOJIMYECTBO 68 5 12
UYACOB I10 ITPOTPAMME
8 K/NTIACC
Ne | HammeHoBaHME pa3/ienoB U TeM KonmuectBo wacos OnexrpoHHble (U} pOoBLIC)
n/n IporpaMmbl O6pa3OBaTCJ'IBHBIe PECYpPChI
Bcero|| Koutpons |[[Ipaktuueckue
HBIC paboThI
paboThHI
Paspnen 1. TenuioBble siB1eHUs |
1.1||Ctpoenue u cBoiicTBa 7 [[bubmuoTexa [IOK
BEIIIeCTBA https://m.edsoo.ru/7f4181ce]]
1.2 || TerioBbIe MpoI1IeCCH 21 1 5 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f4181ce]]
Jo6aBuTh CTpOKY
Hroro no pazneny 28
‘Pa:s}le.ﬂ 2. DyleKTpUYecKre U MAarHUTHbIE SIBJICHUSA |
2.1||[DnexTpruyecKue 3apsibl. 7 1 [[bubmuotexa [JOK
3apshKEeHHBIC Tela U UX https://m.edsoo0.ru/7f4181ce]]
B3aUMOJICHICTBHE
2.2|[TTocTOSHHBIN AEKTPUICCKUN 20 1 7 [[bubmuotexa [JOK
TOK https://m.edsoo0.ru/7f4181ce]]
2.3||MarHuTHbBIE SIBICHUS 6 1 1.5 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f4181ce]]
2.4|DnekTpomMarHuTHas WHAYKIus|| 4 [[bubanoreka [JOK
https://m.edsoo.ru/7f4181ce]]
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Ne|| HamMeHoBaHue pa3ienoB U TEM KonuuectBo uacos OnexTpoHHbIE (IU(PPOBEIC)
/1 MIPOTPaMMBI 00pa3oBaTeNbHbBIE PECYPCHI
Bcero|| Koutposns |[[IpakTudeckue
HEIE paboThI
paboThI
Jlo6aBuTH CTPOKY
Uroro no pazgeny 37
Jlo6aBuTH MOITYITH
JobaButs pasaen
Pe3epBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB || 68 3 14.5
10 TIPOI'PAMME
9 K/ZIACC
Ne ||HaumeHoBaHME pa3enoB U TEM KonuuectBo uacos OnexkTpoHHbIE (LU POBBHIE)
n/m MIPOrpaMMBbl o0Opa3oBaTelIbHbIC PeCypPCHI
Bcero|[Kontponshusie|| [Ipaktudeckue
paboTshI paboTsI
Pasznen 1. Mexanuveckue siBJIeHUSA
l.1||Mexann4yeckoe JBUKECHHE 10 1 [[bubmuoTeka [IOK
U CITOCOOBI €r0 OMHCAHHMSI https://m.edsoo.ru/7f41a4a6]]
1.2||B3aumopeiictBue Ten 20 1 3 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a4a6]]
1.3||3aK0HBI COXpaHEHUS 10 3 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41a4a6]]
J106aBUTH CTPOKY
Hroro o pazneny 40
‘Pa:;z[en 2. MexaHH4YecKHe KO0J1e0aHUS U BOJTHBI
2.1|Mexannyeckue konedanus || 7 3 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a4a6]]
2.2||[MexaHUYECKHE BOJTHBI. 8 1 3 [[BuGmmoTtexa IIOK
3ByK https://m.edsoo.ru/7f41a4a6]]
[106aBUTE CTPOKY
Hroro mo pazueny 15
‘Pasnen 3. DJ1eKTPOMArHUTHOE MOJIe M 3J1eKTPOMAarHUTHbIC BOJIHBI
3.1|DnexTpoMarautHoe mone u || 6 2 [[bubmmoTeka [IOK

22

QJICKTPOMAardMuTHBIC BOJIHBL

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

J106aBUTb CTPOKY
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Ne || HameHOBaHUE pa3aeinoB U TEM KonuuecTBo vacor DneKTpoHHbIE (IIUPPOBHIC)
n/m HIPOrpaMMBbl 00pazoBaTeIbHbIE PECYPChI
Bcero|[Kontponbhsie|| [IpakTuueckue
paboThI paboThI

Htoro mo pazneny 6
Pa3pen 4. CBeToBbIe IBJICHUSA
4.1||3akoHBI pacIpOCTPAHCHUS 6 2 [[bubmmoTeka IIOK

CBeTa https://m.edsoo.ru/7f41a4a6]]
4.2||JIH3BI U ONITUYECKUE 6 3 [[bubmmoTeka IIOK

puOOpBI https://m.edsoo.ru/7f41a4a6]]
4.3 ||Pa3noxeHue 0eaoro cBera 3 2 [[bubauoTexa IIOK

B CIIEKTP https://m.edsoo.ru/7f41a4a6]]
J106aBUTH CTPOKY
Hroro mo pazneny 15

‘Pameﬂ S. KBaHTOBBIE SIBJICHUS

5.1|Mcnyckanue u nornoiieHue|| 4 1 [[bubmuoTeka [IOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6]]

5.2||CtpoeHue aTOMHOTO sIipa 6 1 [[bubmmoreka LIOK
https://m.edsoo.ru/7f41a4a6]]

5.3||SlnepHble peakiuu 7 1 1 [[bubmunoTexa [JOK
https://m.edsoo.ru/7f41a4a6]]

J106aBUTH CTPOKY

Htoro no pazneny 17

‘Pa311e.11 6. [loBTOpUTENILHO-00001IAIOIIIUIT MOAY/Tb

6.1

[ToBTOpeHue u 00001IIeHNE
coJiepKaHus Kypca pU3UKU

3a 7-9 kiacc

9

[[BuGmmoTteka [IOK
https://m.edsoo.ru/7f41a4a6]]

J106aBUTH CTPOKY

Hroro no paszneny

Jlo6aBUTH MOTYITb

Jo6aButh paznen

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102
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YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YUEHUKA

» ®uszuka: 7-i knacc: 6a30BbIN YpoBeHb: yueOHUK, 7 kinacc/ [Tepsimkun .M., ViBanos A.U.,
AxunonepHoe obmectso «M3narenscro «IIpocsemenue»

» ®uszuka: 8-i kiacc: 6a30BBIN ypoBeHb: yueOHUK, § kiacc/ [lepoikun Y. M., Banos A. 1.,
AxunonepHoe ob6mectso «M3narenscrBo «IIpocsemenue»

» ®uszuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [lepoikun U. M., I'ytauk E. M., MiBanos A.
., IletpoBa M. A., AxuronepHoe o6miectBo «M3aarensctBo «IIpocBemennes

Bsenute cBOM1 BapuaHT

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

®dusuka. 7-9 knaccel: paboune nporpammsel o yueonunkam A. B. Ilepeimkuna, E. M. I'yTHHK
®usuka. 7 kiacc. Meroauueckoe nocodue k yueOHuky A.B. [lepsikuna

®duswmka. 8 kiace. Meroauueckoe rmocodue k yueonuky A.B. [leppimkuna

®usuka. 9 kiacc. Meronuueckoe nocodue k yueoHuky [lepsimkuna-I'yTHHK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU
HTTPS://[SKYSMART.RU

24



