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MNOSACHUTEJIBHASA 3AITUCKA
[Iporpamma no pu3uke Ha ypoOBHE OCHOBHOTO 00IIIero 00pa30BaHMsI COCTABICHA Ha OCHOBE TIOJIOXKCHHH U

TpeOoBaHUIl K pe3yJbTaraM OCBOCHHs Ha 6a30BOM ypOBHE OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBl,
npeacrabieHHbIx B PI'OC 00O, a takxke ¢ yuéToM denepanbHO pabodeit mporpaMMbl BOCITUTAHHUS U
Konuenmuu npenogaanust yaeOHoro npeamera « Ousukay.

Conepxanue mporpammsl 1o (pU3MKe HaNpaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOH I'PaMOTHOCTH
00y4aronuxcsi 1 OpraHu3aluio u3ydeHus: (GU3NKN Ha JesTeIbHOCTHOW OcHOBe. B mporpamme mo ¢usuke
YYHUTBIBAIOTCS BO3MOKHOCTH ydeOHOTO TipenMera B peanu3anuu TpedoBannii ®T'OC OO0 k miaHUpyeMbIM
JUYHOCTHBIM U METAIIPEIMETHBIM pe3yibTaraM OoOyuyeHHs, a TaKXKe MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHO-
Hay4YHBIX Y4E€OHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMUS.

[Iporpamma mo (u3MKe ycTaHaBJIMBAaET paclpeleieHre yueOHOro marepuana mo rogam oOydeHus (1o
KJlaccaMm), IpejiaraeT IpUMEpHYIO MOCJIE0BATEIbHOCTh U3yYEHHUI TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS
IPEAMETHOTO COZIEPKaHMs U y4ETE BO3PACTHBIX 0COOCHHOCTEH 00yUYaromuXcs.

[Iporpamma mo ¢usuke pazpaboraHa ¢ HENbIO OKa3aHUS METOAUYECKOW IMOMOIIM YYUTENI0 B CO3JaHHUU
paboueii mporpaMMsl 10 y4eOHOMY HpPEIMETY.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»
OwusmKa SBIAETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIBKY

(du3MYeCKre 3aKOHBI JIS)KAT B OCHOBE IIPOIECCOB U SBICHHWM, W3y4aeMbIX XHUMHEH, OHOIOTHEH,
acTpoHOMHUeH u (¢uznyecKkod reorpadueil, BHOCHUT BKJIaJ B €CTCCTBEHHOHAYyYHYIO KapTHHY MHpAa,
npenocTaBiseT Haubonee siCHbIe 0Opaslbl MPUMEHEHHUS HAaydyHOrO METO/Aa TMO3HaHHs, TO €CTh crocola
MIOJTYYEHHS JOCTOBEPHBIX 3HAHUI O MUDE.

Opna W3 TIaBHBIX 3a/1a4 (HU3UYECKOTO 00pa3oBaHUSA B CTPYKType OOIIero oOpa3oBaHHS COCTOUT B
(dbopMUpPOBaHUY €CTECTBEHHOHAYYHON TPAMOTHOCTH U UHTEPEca K HayKe Y O0y4aroIInXCs.

Wzydenue ¢usnku Ha 0230BOM ypOBHE IMpPEIoiaraeT OBIaJCHHUE CIEAYIOIUMU KOMIETEHTHOCTSIMU,
XapaKTepU3yIOIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® HAy4yHO OOBACHATH SIBJICHMUS;

® OIICHUBATh U ITIOHUMAaThb 0COOEHHOCTHU HAYYHOT'O UCCJICAOBAHMUA,

® UHTCPIIPETUPOBATL JAHHBIC W HCIIOJIb30BATH HAYYHBIC [JOKAa3aTCJIbCTBA MJIA TIOJYUYCHUA
BBIBOJOB.

HEJU U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

Henn wm3yuenust GuU3MKKM Ha ypOBHE OCHOBHOTO 00IIero oOpasoBaHus orpeneneHbsl B Konnenmmm
npenojaBaHus ydeOHoro mpeamera «®uszuka» B 00pa3zoBareNbHBIX oOpraHuzanusx Poccuiickoit
denepanuy, peannu3yoolMX OCHOBHbIE 00111e00pa30BaTe/IbHbIE TPOrPAMMBI, YTBEP)KIEHHON peleHHeM
Konnernn MunuctepcerBa npocsemienus Poccuiickoit denepannu, mpotokon oT 3 mexadpst 2019 . Ne
[1K-4BH.
Henu u3yyenus GuU3UKuU:
* IprOOpeTeHre NHTEpeca U CTPEMIICHHUST 00YYaIOIIMXCSl K HAyYHOMY U3YYEHUIO TPHUPOJBI, pa3BUTHE
UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
* pa3BUTHE MPEACTABICHUH O HAYYHOM METOJEe MO3HaHUS U (OPMHPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;
* (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHHUS KaK pe3y/bTara M3yuyeHHs OCHOB CTPOEHHS Marepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;
* (hopMHUpOBaHKE MPEICTABICHUHN O POIN (PU3UKH ISl pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIA;
* pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX cdepax Oymaymieil npodeccuoHanbHON NesSTeTbHOCTH,
CBsI3aHHOM ¢ (U3MKOM, MMOJArOTOBKA K JalibHeHIIeMy 00y4eHHUIO B 3TOM HarpasieHuu. [loctmxenue



ATHUX LENeH Ha YpOBHE OCHOBHOTO OOILIEro 0Opa3oBaHUS 0OECIICUMBACTCS PEIICHHEM CIIEIYIOLINX
3aj1a4:

* TIpuOOpeTeHHEe 3HAHUM O JUCKPETHOM CTPOCHHMM BEUIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,
NIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

* TpUOOpeTEeHHE YMEHHWI OIMUCHIBATh M OOBACHATH (UINYCCKHE SIBICHHUS C WCIIOIL30BAaHHEM
MOJIYYEHHBIX 3HAHUM;

* OCBOGHUE METOJOB DELICHUS NPOCTEHIIMX pacdy€THBIX 3aJad C HUCIOJIb30BaHMEM (PU3NYECKUX
MOJIEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 33734,

* pa3BUTHE YMECHUI HAOIIOIATh IPUPOIHBIC SIBIICHUS U BBIIOIHATH OIBITHI, J1A00PaTOPHBIC paObOTHI U
AKCIIEPUMEHTAIbHBIC HCCIICIOBAHUS C MCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX MPHOOPOB;
* ocBoeHHE MPUEMOB paboThl ¢ nH(popMarmel PU3MIECKOTO CopepKaHusl, BKIIOUasi HHPOPMAIIUIO O
COBPEMEHHBIX JIOCTIKCHHSIX (PU3UKH; aHATN3 U KPUTHYECKOE OIICHUBAaHUE HH(DOpMAIIHH;

* 3HAKOMCTBO CO cdepamMu npoPecCHOHAILHON JEATENBHOCTH, CBA3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha JOCTH)KEHUSIX (PU3UYECKOUN HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisieTcs: 00s3aTeIbHBIM MIPEJAMETOM Ha YPOBHE OCHOBHOTO
obmiero oOpazoBanus. JlaHHas MporpaMmMa MpeaycMarpuBacT u3ydeHue GU3nKu Ha 0a30BOM YPOBHE B
7 kimacce B 00béMe 68 wacoB mo 2 dYaca B Hememro, B 8 Kiacce — 2 daca B HEIEII0, 4TO
cocTaBigeT 68 yacos B roj, B 9 kitacce — 3 yaca B Hezenmo, uyTo cocrasisger 102 gaca B rog. Mtoro Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBanus — 238 yacos.

COAEPKAHUE YYEBHOI'O IIPEJMETA

7 KJIACC

Pazgen 1. ®u3nka u eé poJb B NO3HAHMH OKPY/KAIOIIEro MUpa.

®usnka — Hayka o npupoze. Asnenus npupoasl. Ousndyeckue SBICHUSA: MEXAaHUYECKHUE, TEIJIOBBIE,
ANEKTPUYECKHE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBHIE.

®dusnueckue BenuduHbL. M3mepenne gusznueckux BenuuuH. Ousznueckue npubdopsl. [lorpenrHocTs
u3MepeHnil. MexayHapoHas CUCTeMa €AUHULL.

Kak ¢usuka u apyrue ecTecTBEHHBbIE HAayKH HW3y4aloT NPUPOAY. EcCTeCTBEHHOHAy4YHBIH METO[
MO3HaHU: HaOIIo/IeH!e, TOCTAaHOBKA HAYYHOTO BOIIPOCA, BHIABM)KEHHUE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUMoTe3, 00BbsICHEHNE Ha0MoaeMoro siBieHus. Onucanue GU3NYECKUX SBJIECHUN C TTOMOIIBI0 MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnudeckue, TEMIOBbBIE, JEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBICHHUS.

2. ®uzuyeckue NpudOpHI U Npoleypa NPSIMbIX U3MEPEHHUH aHAIOTOBBIM U IU(PPOBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimot.
1. Ompenenenne HEHBI JEICHUS IKAIBI H3MEPUTEIHHOTO TIprdopa.

2. H3mepenue paccTOSHUH.

3. HM3mepenue o0bEMa XKUAKOCTU U TBEPIOTO TeNa.

4. OrmpeneneHue pa3sMepoB MaJIbIX Tedl.

5. H3mepenue Temneparypsl Ipyu MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUMKa TEMIIEPaTyphl.

6. IlpoBenenme wmccienoBaHMs MO MPOBEPKE TUIOTE3bI: MAIBHOCTH MOJETA INAPHKa, ITYIIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BBICOTA MTyCKa.



Paznen 2. [lepBoHavyajibHbIe CBeIEHUS 0 CTPOEHHH BelecTBa.

Crpoenue BellecTBa: aTOMbl M MOJICKYNbI, UX pa3Mepbl. OMbITHI, J0Ka3bIBAIOLIUE TUCKPETHOE
CTPOCHHE BEIIECTBA.

JBuxxenue yactull BemiecTBa. CBs3b CKOPOCTH JBIIKEHHUS 4YacTHIl C TeMmmeparypoil. bpoyHoBckoe
nBuxenue, 1uddysus. BzaumozeiicTBre yacTuil BeUIECTBA: MPUTSKEHUE U OTTAJIKHUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE ra30B, KUAKOCTEH U TBEPIBIX (KPUCTATUIMUECKUX) TEI.
B3anMocBs3b MeX1y CBOMCTBAMH BEILECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYIISIPHBIM
ctpoeHueM. OCOOEHHOCTHU arperaTHbIX COCTOSIHUN BOJIBL.

Hemoncmpauyuu.

1. HaGmromenue GPOYHOBCKOTO JIBHMIKEHHS.
2. Ha6monenue nuddysum.

3. Ha6J'IIOI[€HI/IC ﬂBJ'IeHHﬁ, 06T>HCHHIOHII/IXC${ IMPUTAXKCHUEM HUJIN OTTAJIKMBAHUEM YaCTHUL BEIICCTBA.

Jlabopamopnuie pabomul u onvimol.
1. Ouenka guamerpa aromMa METOIOM PSJIOB (C UCTIOIB30BaHUEM (oTorpaduii).

2. OmbITH IO HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHHIO JEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKEHHSL.

Pasnen 3. /IBu:keHHe ¥ B3auMO/ieiicTBHE TeJl.

Mexanuueckoe nBHXeHHE. PaBHOMepHOe u HepaBHOMepHOe nBmwkeHue. Ckopocth. CpemHsis
CKOPOCTb IPU HEPABHOMEPHOM JBUKEHHUU. PacuéT myTu 1 BpeMeHU JABMKEHUS.

SIBnenue wmHepuuu. 3akoH uHepuuu. B3aumoneilcTBue Tenl Kak NPUYMHA HM3MEHEHHUsT CKOPOCTH
JBIDKEHUS Tell. Macca kak Mepa uHepTHOCTH Tena. [moTHoCTh BemecTBa. CBsA3b IMIIOTHOCTHU € KOJMYECTBOM
MOJIEKYJ B €TMHHUIIE 00bEMa BEIECTBA.

Cuita kak xapakTepucTuka B3aumoaencTsus ten. Cuna ynpyroctv u 3akoH ['yka. M3smepenue cuisl ¢
MOMOIIBIO AUHAMOMETpa. SIBIeHHE TATOTEHUsS U cuia TsokecTu. Cuila TSKECTH Ha JIpYyrux IiaHetax. Bec
tena. HeBecomocTs. CrokeHHMe CWUJI, HAIPaBJICHHBIX N0 OAHOM mpsiMoi. PaBHOzeicTByromas cwi. Cuna
TpeHus. TpeHne CKOJIbKEHUS U TPEHUE NOKos. TpeHue B IpUpoAe U TEXHUKE.

Hemoncmpayuu.

1. HabGmromeHne MeXaHUYECKOTO ABMKEHUS Tea.

2. H3mepeHue CKOPOCTH MPSIMOIMHEWHOTO IBUKEHUSI.

3. HaOnronenue siBIeHUs HHEPLIUU.

4. HabnroneHue U3MEHEHHUs CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHeHHE Macc MO B3aMMOJICHCTBUIO TEJl.

6. CroxxeHue CHII, HAIPABJICHHBIX TTO OJHOM MPSAMOIA.

Jlabopamopnwvie padbomul u onvimol.
1. OmpeneneHre CKOPOCTH pPaBHOMEPHOTO  ABMXKEHHsS (IIapuka B KUAKOCTH, MOJEIH
AIIEKTPUIECKOTO aBTOMOOHIIS U TaK Jaliee).

2. OmnpezaeneHue CpeaHel CKOPOCTH CKOIbKEHHs OpyCcKa WK IapuKa MO HAKIIOHHOM MJIOCKOCTH.

3. OHpC,Z[CJ'ICHI/IC IIJIOTHOCTHU TBépZ[OI‘O TCI1a.



OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb  PACTSDKEHHUS  (OepopManuu) MpYyKUHBI  OT
IIPUJIOKECHHOU CHJIBI.

OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTDL CHJIBI TPCHUSA CKOJIBKCHUSA OT BECa TCJIa U XapaKTEpa
COIPUKACAIOLINXCS ITIOBEPXHOCTEH.

Pasnen 4. JlaBiienne TBEPABIX TeJl, }KMAKOCTEN U ra3os.

Hasnenne. CiocoObl yMEHBIIICHUS U YBEIMYCHUS JaBiieHus. [laBieHre raza. 3aBUCHMOCTh JaBIICHUS
raza or o0Obéma, Temreparypsl. llepenada maBneHuss TBEPABIMU TEIaMH, JKUIKOCTAMU M Ta3aMH. 3aKOH
[Tackans. [THeBMaTHUeckue MalIMHbL. 3aBUCUMOCTD JABJICHUS KUJIKOCTH OT IIyOMHBI. ['Mapocrarnyeckuit
napajokc. Coobmaromuecs: cocyapl. [ mapaBinueckue MEXaHu3MBbI.

Atmocdepa 3emnu u armocdepHoe AaBieHue. [IpUYMHBI CyNIECTBOBAHHS BO3IYIIHOW OOOJIOYKHU
3eminu. OnbiT Toppuuennu. M3mepenue arMmochepHOro AaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS
OT BBICOTHI HaJl ypoBHEM Mops. [IpuGopsl 11t u3mepeHust arMochepHOro AaBlICHUS.

JelicTBHE XMIKOCTH U ra3a Ha NOTPYKEHHOE B HHUX Telio. BrITankuparomas (apxuMmenoBa) CHila.
3akoH Apxumena. [lnaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.

1. 3aBucuMOCTb JaBIEHUS ra3a OT TEMIEPaTyphl.

2. llepenava nmaBieHUs KUIKOCTBIO U Ta30M.

3. Coobmaromuecs COCy/bI.

4. T'mapaBnuYecKui mpecc.

5. TlposiBiieHne nercTBHS aTMOC(EPHOTO JaBICHUS.

6. 3aBHCHMOCTH BBITAIKUBAIONICH CHJIBI OT O0BEMA MOTPY)KEHHOW YacTH Tellda W IUIOTHOCTH
JKUIKOCTH.

7. PaBeHCTBO BHITAIKUBAIOIIEH CHIIBI BECY BHITECHEHHON KHUJIKOCTH.

8. VYcnoBue muiaBaHWs TeN: TUIABAHME WM TOTPYKEHHE TEN B 3aBHUCUMOCTH OT COOTHOIICHHS

IUIOTHOCTEH Tejla U KUIKOCTH.

Jlabopamopnvie pabomut u onvime.

1.

2.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00BéMa HOpr>KéHHOI>'I B XXUJAKOCTb 4aCTH TCJIa.
OHpe,[[eJ'IeHI/IC BBITAJIKMBAIOIICH CHIJIBI, HeﬁCTBYIOmeﬁ Ha TCJIO, HOFPY)KéHHOe B XKXUJIKOCTbB.

HpOBepKa HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHIJIBI, ,Z[eI\/’ICTBYIOH_[eI‘/’I Ha TCJIO B XKUJAKOCTH, OT MacCChbI
TCIa.

OHBITLI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTDH BBITaJ'IKI/IBaIOH_ICﬁ CHIJIBI, I[Cf[CTByIOH.ICfI Ha TCJIO B
KHUIKOCTH, OT 00BEMa HOl”py)KéHHOﬁ B XXUJKOCTb 4aCTH TE€JIa U OT INJIOTHOCTH XUJIKOCTH.

KoHcTpynpoBaHne apeomMeTpa WM  KOHCTPYHMPOBaHME JIONKM M OIpeleleHue €€
IPYy30MOABbEMHOCTH.

Pa3gen 5. PaGora u momiHoCTh. JHeprus.

Mexanuueckasi pabota. MOIIHOCTb.

[TpocTble MexaHM3MbI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBWiio paBHOBecHs pblyara.
[Ipumenenune mnpaBuia paBHOBecus pblyara kK Onoky. «3oioroe mpaBuiio» mexanuku. KIIJ] mpocTeix
MEXaHHU3MOB. HpOCTI)Ie MEXaHU3MBI B 6I)ITy 1 TEXHUKE.



Mexanuueckass sHeprus. Kunernueckas M moTeHIHMalbHas sHeprus. [IpeBpaiienue ogHOTrO BUAA
MEXaHUYECKOW SHEPTUH B IPYroid. 3aKOH COXPAaHEHHUS SHEPTHUH B MEXAaHHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie padbomul u onvimol.
1. Ompenenennie pa®OThl CHIIBI TPEHHS NMPU PABHOMEPHOM JABM)KEHUU Tella MO TOPHU30HTaJIbHOU
MMOBEPXHOCTH.

2. HWccnenoanue ycioBUi paBHOBECHS phlyara.
3. Wsmepenne KII/l HakIOHHOM MJIOCKOCTH.

4, I/IsyquI/Ie 3dKOHAa COXPaHCHUA MEXaHHYECKOM OHCPIUu.

8 KJIACC

Pa3nen 6. TensioBble siBJIEHHS.

OCHOBHBIE TTOJIOKEHUST MOJICKYJIIPHO-KMHETHYECKOW TCOPHH CTPOSHUS BemlecTBa. Macca U pa3Mepsl
aToMoB U MoJieKyi. OMbITHI, MTOATBEPIKIAIOIINE OCHOBHBIE MOJIOKEHUSI MOJICKYISIPHOKUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUMN BelecTBa. Kpuctamnndeckue U amopHbIe
tena. OObsSCHEHHE CBOWCTB Ta30B, XHUIAKOCTEH M TBEPABIX TEJI HAa OCHOBE TOJOXKCHHHA MOJICKYISPHO--
KHHETHYIEeCKON Teopru. CMaYrBaHKUE U KaWJUISPHBIC SBJICHUS. TeII0BOe pacIMpEeHUE U CIKATHE.

Temmieparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO TEIIOBOTO JIBIKEHHS 4YacTUll. BHYTpeHHSs
sHeprusi. CrnocoObl M3MEHEHUs: BHYTPEHHEH SHEpruu: TeIUionepeaaya M coBepileHue paboThl. Buns
TEIUIONIEPEIauu: TETUIOMPOBOAHOCTh, KOHBEKIIHS, 3ITydeHUE.

KonmuvecTBO TEIUIOTHI. YimenbHas TETUIOEMKOCTh BEHIECTBA. TEIIOOOMEH M TEIUIOBOEC PaBHOBECHE.
VYpaBHenue TemnoBoro OanaHca. [lmaBieHwe M OTBepAEBaHHE KPUCTAJUIMYECKUX BELIECTB. Y/EIbHAs
Teruiota TuiaBneHus. IlapooOpasoBanue u kouaeHcauus. Hcmapenwe. Kunenwe. VYaenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPBI KHIICHHUS OT aTMOC(EPHOTO JIaBICHHSL.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBA. YAeNbHas TeIIOTa CTOPaHMUSL.

[Tpunmmner pabotel TemnoBbix apurareneit KIIJ temmoBoro aBurarens. TemioBble IBUTATENH H
3al[UTa OKPYKAKOLIEH CPeIbl.

3aK0oH COXpaHEHUS H MPEBPANICHUS SHEPTUH B TEIUIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

1. HabGnroneHue 6pOyHOBCKOTO JIBH)KEHHUSL.

Hab6nronenue nuddyzun.
Habmronenuve siBjeHiI cMauuBaHUS M KATWJUTSIPHBIX SIBJICHHM.

HabmroneHure TemioBoro paciiupeHust Tei.

2.
3
4.
5. V3meHeHue naBieHUs ra3a IpU U3MEHEHUH 00bEMA U HArPEBAaHUH WM OXJIAXKICHHH.
6. IlpaBuia u3MepeHus TeMIepaTyphl.

7. Buapl Teronepenauu.

8. OxyaaeHue mpu COBEPIICHUU paOOTHI.

9

HarpeBaHHe IIpu COBCPUICHUUN pa60TLI BHCIIHUMM CUJIaMMU.



10. CpaBHeHME TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. Habnmonenue KUIeHusl.

12, HabGnroneHue nocTossHCTBA TEMIIEPATyphl MPH IUIABICHUH.
13. Mojenu TEeTIOBbIX JIBUTATEIICH.

Jlabopamopnwvie pabomul u onvimol.
1. OnbITl 10 0OHAPYXKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHHUS.

2. OmpITHI O BBIPAIIUBAHUIO KPUCTAIJIOB ITOBAPEHHOM COJIM WIJIHM caxapa.
3. OmubITHI 10 HAOTIOICHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, )KHUIKOCTCH U TBEPIBIX TEIL.
4. Omnpenenenne 1aBjIeHUs BO3lyXa B 0a/UIOHE IIIPHIIA.

5. OHBITLI, ACMOHCTPUPYIOIIUE 3aBUCUMOCTDL HaBJICHHUA BO34yXa OT €TO 00béMa U Harp€BaHuA HJIN
OXJIAXKIACHU.

6. IlpoBepka runoressl JTMHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKON
TpyOKe OT TeMIIepaTyphbl.

7. HaOmronenue u3MEHEHMs BHYTPEHHEW JHEpPrHMM Teja B pe3yibrare TeIionepenayd U pabdoThbl
BHEIIHUX CHUII.

8. HccnenoBanue siBiieHUs TEII00OMEHA PU CMEIIMBAHUU XOJIOJHON U TOpsSYE BOABI.

9. OmpeneneHre KOIUYECTBA TEIJIOTHI, IOIYYEHHOIO BOJOW IPHU TEIUIOOOMEHE C HarpeTbiM
METAJUIMYECKUM LIUIUHPOM.

10. Onpenenenne yaenbHOM TEINIOEMKOCTH BEIIECTBA.
11. HccnenoBanue nporecca ucnapeHusl.

12. Onpenenenrie OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
13. Onpenenenue yaenbHOM TEIJIOTH TJIABJICHHUS JIbJIA.

Pazgen 7. DnekTpudeckue H MarHUTHbIC SIBJICHUS.

Onexrpuszanus Ten. JBa poma 2NIEKTpUYECKUX 3apsioB. B3anMonelcTBue 3apsKEHHBIX Tell. 3aKOH
KYJ'IOHa (SaBI/ICI/IMOCTI) CHIJIBI B3aI/IM021€I\/'ICTBI/I$[ 3ApsPKCHHBIX TCJI OT BEJIMYUHBI 3apsAa0B U paCCTOAHUA MCKIY
TeJIamMu).

Onexkrpuueckoe mnone. Hanpspk€HHOCTh  dnekTpuueckoro nonsd. IlpuHnmn — cynepno3unuu
ANIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snexkTpudeckux 3apsioB. ODJIEMEHTApHBIA dSIeKTpudeckuid 3apsa. CTpoeHue aroma.
[IpOBOAHUKY U TUAIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUYECKOTO 3apsija.

ONEKTPUUECKUH TOK. YCIOBHSI CYIIECTBOBAHUS AIIEKTPUUECKOTO TOKA. MICTOUHNMKM MOCTOSHHOTO TOKA.
JlelicTBuUS HNEKTPUYECKOTO TOKA (TEIUIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUUECKUHN TOK B KUAKOCTAX U
razax.

Onektpuueckas nenb. Cuna Toka. Dnekrpuyeckoe HampspkeHue. CONMpOTHBIEHHE TNPOBOAHHKA.
VYnenpHOE conmpoTHBiIeHUE BemecTa. 3akoH Oma 11s ydactka nenu. IlocnenoBarenbHoe 1 napaselibHOE
COEIMHEHHUE NPOBOJHHUKOB.

Pabora W MOIIHOCTH HANeKTpuueckoro Toka. 3akoH Jlxoyns—JleHna. OnekTpuyeckue Lenud u
NOTpeOUTENH IEKTpUUYeCcKol sHeprun B ObITy. KopoTkoe 3aMbikaHue.



ITocTosiHHBIE MarHWTHl. B3ammonelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOe mnoje. MaramuTtHoe
noJie 3eMJIM U €ro 3Hau4€Hue Ui KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE 1oJie IEKTPUYECKOrO TOKa.
[IpuMeHeHne 5>IEKTPOMArHUTOB B TeXHHUKE. JIeHCTBME MArHUTHOTrO IMOJIsI HA MPOBOJHUK C TOKOM.
DJEeKTpOABUraTelb MOCTOSHHOTO TOKa. Mcronb30BaHue AIEKTPOIBUTaTeNeii B TEXHUUECKUX YCTPOICTBaX U
Ha TPaHCIIOpPTE.

Onbitet Dapanes. SBnenue snekrpomMarHuTHOM WHAYKUuU. [IpaBuiio Jlenma. DnexTporeHeparop.
CrocoObl  MONTy4eHUsT D3JICKTPUUECKOW JHEPTHH. OJIEKTPOCTAHIIMM HA BO30OHOBISEMBIX HMCTOYHHKAX
SHEpPTUU.

Hemoncmpayuu.

1. Dnexrpuzanus Tell.

2. JIBa pona dNEKTPUYECKHX 3apsAI0B U B3aUMOJCHCTBUE 3apsKEHHBIX TEIL.
3. Yerpo#cTBO U IEMCTBUE IEKTPOCKOIIA.

4. DIeKTpOCTAaTUYECKasi MHIYKIHUA.

5. 3aKoH COXpaHEHUs EKTPUUECKUX 3apsI0B.

6. IIpoBOAHMKHU U JUAIIEKTPUKH.

7. MogenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJS.

8. HCTOYHHKHM ITOCTOSSHHOIO TOKA.

9. [lelcTBUA 2IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUMA TOK B KUIKOCTH.

11. T'a30BbIM pa3ps.

12. VI3mepeHune CHIIbl TOKa aMIIEPMETPOM.

13. M3mepeHune 3IeKTPUIECKOTO HAMTPSKEHUS] BOJIBTMETPOM.

14. Peocrar u MarasuH CONPOTUBIICHUM.

15. B3anmonencTBue OCTOSSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH PA3ACIEHUS ITOTOCOB MarHUTa.
17. MonenupoBaHHE€ MarHUTHBIX IOJIEW IIOCTOSHHBIX MarHUTOB.

18. OmsIT Opcrena.

19. MarauTHoOE€ 1oJie TOKa. DINEKTPOMArHuT.

20. JleiicTBME MarHUTHOTO I10JIS1 HA IPOBOJIHUK C TOKOM.

21. DneKTpoABUTaTellb MOCTOSHHOTO TOKA.

22. UccnenoBanue SIBICHUS JIEKTPOMAarHUTHOM MHTYKIIUH.

23. Onwitel Dapanes.

24. 3aBUCUMOCTH HaIPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHSI.

25. DIIEKTpOreHepaTop NOCTOSHHOIO TOKA.



Jlabopamopuwvie padbomot u onvimeol.
OMnBITHI O HAOTIONEHUIO ANIEKTPU3AUH TNl MHAYKIIUEH U MPU COMMPUKOCHOBEHUH.

HccenenoBanue 1eCTBUS 3JEKTPUUYECKOTO MOJS HA POBOIHUKYU U IUAJIEKTPUKH.
COopka 1 mpoBepKa padoThI AMEKTPUUYECKON LEMH MTOCTOSHHOTO TOKA.
W3mepenue U perynupoBaHUe CUJIbI TOKA.

W3mepenue U perylnupoBaHie HalpsHKEHUS.
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HCCJ’IGI[OB&HI/Ie 3aBUCHUMOCTH CHUJIBI TOKA, UAYILICTO YE€PE3 PEIUCTOP, OT COIIPOTUBIICHUA PEUCTOPA
W HAIIPS>KCHHUA Ha pE3UCTOPE.

7. OHBITBI, ACMOHCTPUPYIOIIUE 3aBUCUMOCTD JJICKTPHUYCCKOT'O COIPOTHBIICHUA ITPOBOJAHHKA OT €TI0
JUIMHBI, IUIOMAAX ITOIICPCYHOI0 CCYCHU U MarcpuaJjia.

8. IlpoBepka mpaBuia CIOKEHHS HANPSKEHMI HPH  MOCIENO0BATEIbHOM COEJAMHEHHH JIBYX
PE3UCTOPOB.

9. TIIposepka mpaBuia 1Is CUIIBI TOKA NPH MAPAIUIENEHOM COEMHEHNH PE3UCTOPOB.
10.0npenenenne paboThl IEKTPUIECKOTO TOKA, HIYLIETO YEPE3 PEIUCTOP.

11.Onpenenenne MOMHOCTH 3IEKTPUYECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.
12.Hccnenopanue 3aBUCUMOCTH CUJIBI TOKA, UYILIETO Yepe3 JaMIOUKy, OT HANpsKEeHUs Ha Hel.
13.0npenenenne KI1J] narpesaresis.

14 .Vccnenosanye MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MArHHUTOB.

15.13yuenne MarHUTHOTO MOJIS MOCTOSIHHBIX MATHUTOB TIPU MX 0OBEIMHEHMH M Pa3IeIeHUH.
16.UccnenoBanye neicTBYSA HIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.0HBITLI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTL CHUJIBI B3aUMOJICHCTBUSA KaTylIK1u C TOKOM W MarHuTa
OT CHJIbI TOKA WU HAITPABJICHUS TOKA B KATYIIIKEC.

18.13yuenne nelicTBUS MATHATHOTO MOJIA HAa POBOJHHK C TOKOM.
19.Koncrpyuposanue u u3ydenne paboThl 2EKTPOIBUTATEIIS.
20.Uzmepenne KIT]I aneKTpoaBUraTebHON yCTaHOBKH.

21.0HBITLI IO HCCJIICAOBAHUIO SABJICHHA BHCKTpOMaFHHTHOﬁ HUHAYKOWUU: UCCICAOBAHUC W3MEHEHUM
SHAUYCHUA U HAITPABJIICHHUA HHAYKIIUOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe JaBWkeHue. MarepuanbHas Touka. Cucrema orcu€éra. OTHOCHTEIBHOCTH
MEXaHUYECKOro JIBM>KEHMs. PaBHOMepHOe NpsIMOJIMHEWHOE NBH>keHHe. HepaBHOMepHOE MpsSMOJIMHEIHOE
JOBHKCHUC. Cpe)IHflfl 1 MI'HOBCHHAaA CKOpOCTI) TCJia HpI/I HepaBHOMepHOM JABHUXKCHUN.



VYckopenue. PaBHoyckopeHHOE mpsiMoauHeliHoe ABrmxkeHue. CBoOoaHoe magenue. OnbITel [anmes.

PaBHOMepHOE IBIKEHHE TO OKpYXHOCTH. Ilepmox u wacrora obOpamenus. JluneitHas u yriosas
cKopocCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Herotona. Bropoit 3akon Herootona. Tperuih 3axkon Herotona. [lpuniun
CYIEPIO3UILIMU CUII.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXKEHHUS, CHUJIa TPEHUS TIOKOs, IpYTrue
BU/JIbI TPEHHUSL.

Cuna TSKEeCTH M 3aKOH BCEMUPHOI'O TATOTEHUS. YCKOpEHHE CBOOOIHOTO MajieHus. [[BuxeHue miaHeT
Bokpyr Comnia. [lepBas kocMuyeckas ckopocTs. HeBecoMocTh U eperpys3Kku.

PaBHOBecue MarepuanbHONW TOYKU. AOCONIOTHO TBEPJAOE Teno. PaBHOBecwe TBEPAOrO Teia C
3aKpEIUIEHHON OChIO BpauieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynse Tena. MI3MeHenue umnynbca. MMmynbe cuiibl. 3aKOH COXpaHEHUs] uMmnyibca. PeakTuBHOE
JBUKECHHUE.

Mexannueckast pabota U MOIIHOCTb. Pabora cun TspkecTH, ynpyroctd, TpeHus. CBs3b SHEPTUU H
pabotsl. IloTeHnuanbHas 3Heprusi Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMid. lloTeHnmanbHas sHeprus
cxkarod mnpyxusbl. Kunermueckas sHeprusa. Teopema O KHUHETHYECKOW HHEPruM. 3aKOH COXPAHEHHS
MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HabGmroneHune MeXaHWYECKOTO ABM)KEHUS TeJla OTHOCUTENBHO Pa3HbIX TN OTCUETA.

2. CpaBHeHHE TyTeH M TPACKTOPHU JBMXKEHHS OJHOTO M TOTO K€ TeJa OTHOCHTEIBHO PA3HBIX TeEl
OTCcUYéTa.

3. H3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOIMHEHHOTO ABHKCHHUS.
4. HccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JBMKEHHS.
5. HaOGmronenue nBueHUs Teaa 10 OKPY>KHOCTH.

6. HaOnronenne MexaHMUYECKUX SIBICHHA, MPOUCXOMIMMX B cucreMe oTcuéra «Temexkay» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBMKCHUH OTHOCUTEIHHO KaOMHETa (PU3UKHU.

7. 3aBUCUMOCTb YCKOPEHHS Tejla OT MacChl Tejla U IEHCTBYIOLIEH Ha HETO CHIIBI.

8. HalmoneHne paBeHCTBA CHJI TPHU B3aUMOJICHCTBUH Tell.

9. H3meHeHwue Beca Tena MpH yCKOPEHHOM JIBUYKCHUH.

10. INepenaua umITy;IbCa MIPHU B3aUMOJICHCTBUH TEJI.

11. IlpeoOpa3oBaHust SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue UMIyIbCca MPH HEYIPYTroM B3aUMOAECHCTBUH.

13. CoxpaneHue uMIyibca Mpu aOCONIOTHO YIIPYTOM B3aMMOJICHCTBUU.

14. HaOmrofieHre peakTUBHOT'O JIBUKEHUSI.

15. CoxpaneHune MeXaHMUECKON SHEPTUH MPH CBOOOHOM MaJICHUH.

16. CoxpaHneHre MeXaHHUECKON SHEPTUH TIPH JBYKEHUH TeJa MO ICHCTBUEM TPYKHHEI.

Jlabopamopnwvie padbomul u onvimol.
1. KonctpyupoBaHHe TpaKTa AJisl pa3rOHa M JAIbHEUIIEr0 PAaBHOMEPHOTO JBMKCHHS IIapuKa WA
TEJIEKKHU.



10.

11.

Omnpenenenrue cpeiaHel CKOPOCTH CKOJIBXKEHHs] OpycKa WM JBUKEHMsS IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

OrpezenieHne yCKOpEHUs Tella IPU paBHOYCKOPEHHOM JIBMXKEHUHU 10 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHU IIPH PaBHOYCKOPSHHOM JIBUKCHUU 0€3 Ha4aaIbHOMN
CKOpPOCTH.

ITpoBepka rumoressl: €ciid IpU PAaBHOYCKOPEHHOM JBHMXEHUM O€3 HavyaJbHOM CKOPOCTU IYyTH
OTHOCSATCS KaK psii HEYETHBIX YUCEII, TO COOTBETCTBYIOILINE IPOMEKYTKH BPEMEHU OMHAKOBBI.

I/ICCHGZ[OBaHI/Ie 3aBUCUMOCTHU CHUJIbI TPCHUS CKOJILXKCHHUA OT CHUJIbI HOPMAJIbHOI'O JAaBJICHU.
Omnpenenenne ko3 duimenTa TpeHUs CKOIbKEHUS.
Onpenenenne KECTKOCTH MPYKHUHBI.

Omnpenenenne pabOTHl CHUJIBI TPEHHS NPU PABHOMEPHOM MABIDKEHHH Telld 10 TOPH30HTAIBHOU
IIOBEPXHOCTH.

Onpenesnenne pabOThl CHIIBI YIIPYTOCTH HPHU MOABEME IPy3a C UCIIOJIb30BAHUEM HEIOABHIKHOTO U
[MOABUXKHOI'O OJIOKOB.

N3ydyenue 3akoHa COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexanu4yeckue Ko1e0aHusl U BOJIHEI.

KonebarenpHoe nmkenne. OCHOBHBIC XapaKTCPUCTUKU KOJNEOAHWM: MEPHOJ, 9acTOTa, aMILIUTY/A.
Maremarnueckuil 1 pyXKUHHBIA MasTHUKU. [[peBpaiienue sHepruu npu koiedareIbHOM ABUKECHUU.

3aryxaromue kosnebaHus. BeiHyxneHHsle konebanus. Pesonanc. Mexanuueckue BoiHBL. CBOHCTBa

MEeXaHU4eCKUX BOJH. [IponosbHbIE M nTONEepeYHble BOJIHBI. JJIMHA BOJIHBI U CKOPOCTh €€ PACIpPOCTPAHEHHUS.
MexaHundecKkre BOJIHBI B TBEPAOM TEJE, CEHICMUYECKHUE BOJIHBI.
3Byk. [ poMKOCTB 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. IH(pa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue konebaHui Te MOJ AEUCTBUEM CUIIBI TSDKECTU U CHJIBI YIIPYTOCTH.
2. HaOGmonenue xonebanuii rpy3a Ha HUTH U Ha NIPYXKHUHE.

3. HaOGmronenue BRIHYKJIEHHBIX KOJI€OaHU U pe30HAHCA.

4. PacmpocTpaHeHHEe IPOJIOIbHBIX U MONEPEUHBIX BOJIH (Ha MOAEIH).

5. HabmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKUI PE30HAHC.

Jlabopamopnvie pabomul u onvimot.

1.

2.

OnpezeneHne 4acTOTHI U NEeprojia KoJieOaHn MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenye 4acToThl U Neproja KoyiedaHui MPyKMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH ITEPHOJIA KOJICOAHUH MO/IBEIIEHHOTO K HUTHU TPy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Tiepro/ia KojeOaHui Npy>KUHHOTO MasiTHUKA OT Macchl Tpy3a.

HpOBCpKa HE3aBHCHUMOCTHU IICpHUOaa KOJIeOaHUI I'py3a, IOABCHICHHOTIO K HUTHU, OT MACChI I'py3a.



6. OnBIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh TIEpHOAa KoJeOaHUIl Py KMHHOTO MasiTHUKA OT MacChl
Ipy3a 1 KECTKOCTH IIPYKHUHBI.

7. V3mepeHue yckopeHus CBOOOIHOTO MaeHUsI.

Paznen 10. DjieKTPOMArHUTHOE T0J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE MoJjie. DIEeKTPOMAarHUTHBIE BOJMHBL. CBONCTBA 371€KTpOMAarHUTHBIX BoyH. [llkana
9NIEKTPOMAarHUTHBIX BOJH. Vcronp30BaHne 3I€KTPOMarHUTHBIX BOJIH JUIsS COTOBOH CBSI3H.

OnekTpoMarHuTHas mpupona ceera. CkopocTh cBeTa. BoiHoBEIE CBOMCTBa cBETa.

Hemoncmpayuu.

1. CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOIiCTBa CBETA.

Jlabopamopnuie pabomul u onvimot.
1. W3ydeHue CBOMCTB IEKTPOMATHUTHBIX BOJH C MOMOIIbIO MOOUIBLHOTO TesedoHa.

Pa3nea 11. CBeToBbI€e IBJICHHUS.

JlyueBast mozmenb cBeta. Mcrounuku cera. lIpsmonuHeliHoe pacmpocTpaHeHHE CBeTa. 3aTMEHUS
Comnnna u Jlyasl. Otpakenue cBeta. [lockoe 3epkano. 3akoH OTpaKeHHs CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHUs cBera. [losHOe BHYTpEeHHEE OTpakKEHUE CBETA.
Hcnonp30BaHuUE MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xop nydeit B nuH3e. OnTHueckas cuctema (oroariapara, MUKPOCKONa U TeJeckona. [ a3 kak
OnTHYECKask CUCTEMA. BIN30pyKOCTh U 1aJIbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmekTp. Ombitel HpioToHa. CrloXeHHE CIEKTPAIBHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. TlpsmMonuHelHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tony4yeHnune n300paxxeHuil B MI0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.

OnTuyeckuil CBETOBO/.

Xox myueil B cobuparoliel JInH3e.

Xoz JIy4el B paccenBaroLeH JIMH3E.

[Tomyuenue n3o0pakeHUI C TOMOLIBIO JIHH3.
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[TpunMn neiictBust GpoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopens miasa.

11. PaznoxeHnue 6emoro cBera B CIEKTP.

12. Tlonmydenne 6enoro cBeTa MpU CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnvie pabomut u onvimot.
1. HccnenoBanue 3aBHCHMOCTH YIVIa OTPAXKEHHsI CBETOBOTO JIyda OT YIVIa MaJeHHs.

2. V3ydeHme XapakTEpUCTUK M300pakeHHs IIPEMETA B IIOCKOM 3€pKaJle.



3. UccnenoBanue 3aBHCHMOCTH yITa MPEJIOMJIECHHUS CBETOBOTO JIyda OT yIia MajeHHs Ha TPAHMIIE
«BO3ILYX—CTEKJIO».

[Tomy4yeHue n300pakeHNi ¢ TOMOIILI0 COOMPAOIIICH JIMH3BI.
Omnpenenenre (OKYCHOTO PACCTOSHUS M ONITHYECKON CHIIbI COOMpAIONIei TMH3bI.

OmnbITHI 10 PA3TIOKEHUIO OEJIOro CBETa B CIEKTP.
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OmBITE IO BOCIIPHATHUIO IBETA IIPCAMETOB IIPH UX Ha6J'IIO,I[eHI/II/I 4€pEe3 UBETOBLIC (bl/IJ'IBTpBI.

Pa3nen 12. KBaHTOBBIC SIBJICHUS.
Omneitel Pe3epdopna u mianerapras Mmojenb aroma. Mogens atroma bopa. Mcnyckanue u moriomieHue

cBera aroMoM. KBaHThI. JIMHeWYaThle CIIEKTPBI.

PagnoaktuBHOCTE. Anbda, OeTa- u ramma-usiydenus. CTpoeHrue aToMHOro siapa. HykimoHHast Moiensb

dTOMHOI'O s1apa. H3oTonkl. PagnoakTuBHbIC IIpCBPAILICHHA. Hepnozl nojrypacmnaza aTOMHbBIX AJEP.

aep.

SnepHble peakiuu. 3aKOHbI COXpPAHEHUs 3apsA0BOIO M MAacCOBOIO YMCEN. DHEPrusl CBA3M aTOMHBIX
CBs13b Macchl M 3Hepruu. Peakiuu cunTesa u aenenus siaep. Mcrounuku snepruu CosHia u 3BE3/1.
Snepnas sHepreTuka. JlecTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

1. CrnekTpbl U3y4YEHHUS U MOITIOLIEHHUS.

2. CnexTpsl pa3JInYHbIX ra30B.

3. Cnexrp Bogopoza.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOIIUX U3TYyUEHUM.

6. Peructpauus nznydeHus IpUPOJHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.
1. HaGmromeHue CIUIONIHBIX U IMHEHYATBIX CIIEKTPOB M3JTy4eHHSI.

2. VccnenosaHue TPEKOB: H3MEPEHHE SHEPIUM YaCTHIIBI 10 TOPMO3HOMY IyTH (110 GoTorpadusm).

3. M3mepeHue paauoakTUBHOTO (oHA.

IToBTOPHTENBHO-00001IAKO NI MOAYJIb.
[ToBTOpHUTENBHO-0000MIAOIIMN  MOAY/Ib IpeJHa3HayeH Ui CHCTeMaTu3alud M 0000LIeHus

IPEIMETHOTO COJIEP’KaHUS U OMbITA JESITEIbHOCTH, MPUOOPETEHHOTO NMPU U3YUYEHUHU BCETO Kypca (PU3UKH, a
TaK)Xe Ui IOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHY IO (u3MKe Ui oOydarouuxcs,
BBIOpABIINX ATOT YU€OHBIH MPEIMET.

HpI/I HN3YyYCHHUU OAHHOIO0 MOAYJIA PCAIM3YIOTCA W CHUCTCMATU3UPYHOTCA BUIALI ACATCIILHOCTH, Ha

OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIKEHHE TPEAMETHBIX M METANpeIMETHBIX IUIAHUPYEMBIX
pe3yibTaTtoB 00y4deHus, (GOpPMUPYETCS] €CTECTBEHHOHAy4YHAas TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOIOB
WCCIICJIOBAHUS SIBICHUI MPUPOABI U TEXHUKH, OBIAJCHHE YMEHHUSIMH OOBSCHATH (PU3NUYECKUE SIBICHUS,
MPUMEHSIA MOTYYEHHBIE 3HAHUS, PEIIaTh 33/1a4M, B TOM YHCII€ KAU€CTBEHHBIE U SKCIIEPUMEHTAIIbHbIE.

[IpyHIMIIIANBEHO AEATENBHOCTHBIA XapakTEp JAHHOIO pasfena peam3yeTcs 3a CYET TOro, 4To

06yqa}01m/1ecs[ BBINIOJIHAIOT 3alaHWs, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IIOJYUYCHHBIX 3HaHUM pacno3HaBatb W HAYYHO OOBSICHATH (I)I/ISI/ILICCKI/IG SBJICHHUA B

OKpYXarollel Mpupoae 1 MOBCETHEBHON KU3HH;



HCIIOJIB30BaTh HAYYHBIC MCTOAbI MCCICOOBAHUIA (bI/ISI/I‘IeCKI/IX HBHCHHﬁ, B TOM 4YHCJIEC IJIA IPOBCPKHU
THUIIOTE3 U MOJYUCHUA TCOPCTUUCCKUX BbIBOJOB,
OOBSCHATD Hay4YHbIC OCHOBBI Hauboyee BaKHBIX ,I[OCTI/I}KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, HaIrpumMmep,
MMPAKTHYCCKOTO HCIIOJIB30BaHUA PA3JIMYHBIX HMCTOYHHKOB OJSHCPIrUM Ha OCHOBC 3aKOHA IMPECBPALICHUA H
COXpaHCHHUA BCCX U3BCCTHBIX BUJIOB DHCPIUH.

IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA IPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMAA

N3yyenne (QU3MKKM HA ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HANpaBIEHO Ha JIOCTHXKCHHE
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

B pesynbrare nzydenus: pu3nku Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y 0OydJaromierocs OymayT
c(hOPMHPOBAHBI CIICAYIONINE TMYHOCTHBIC PE3YJIBTaThl B YaCTH:
e 1) naTpHOTHYECKOI0 BOCIIUTAHMS:

e - MIPOSIBJICHUE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (PHU3NUECKON HAayKH;
e - [IGHHOCTHOE OTHOILEHHE K JOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(DU3HUKOB;
e 2) rpa’kIaHCKOIO U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

¢ - TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6CY)K,Z[CHI/II/I O6H.I€CTB€HHO 3HAYUMbIX N 3THUYCCKHX HpO6J'I€M,
CBA3AHHBIX C IIPAKTUYCCKHUM IIPUMCHCHUCM JOCTHXKEHU M (1)H31/IKI/I;

e - OCO3HAHME BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B ACITEILHOCTH YUEHOTO;
e 3)3CTeTHYeCKOro BOCIIUTAHMS:

¢ - BOCIIPUATHEC 3CTCTHYCCKUX KAUCCTB (I)PI3PI‘ICCKOﬁ HAYKH: eé rapMOHHUYHOI'O IMOCTPOCHHA, CTPOTOCTH,
TOYHOCTH, JAKOHHUYHOCTH,

¢ 4) HEHHOCTH HAYYHOIO MO3HAHHUSA:

e - OCO3HaHHE LIEHHOCTH (U3NYECKOM HAayKW KaK MOIIHOTO WHCTPYMEHTa IO3HAHHS MHpa, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BAXKHEHIIIEH COCTABIISIFONIEN KYIbTYPBI;

e - pa3BUTHE HAy4YHOU JTH0003HATEIBHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON eI TETbHOCTH;
e 5) GpopMupPOBaAHMSA KYJBLTYPHI 310POBbs H IMOILHOHAJIBHOIO 0JIATONOTY UM

e - OCO3HaHHeE IIEHHOCTH Oe30macHoro obpa3a )KH3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE, BaXKHOCTH
mpaBujl 0€30MacHOTO TOBEAEHUS Ha TPAHCIIOPTE, Ha J0pOrax, C ODIEKTPHUUYECKUM U TEIJIOBBIM
000pyI0BaHNEM B JIOMAIITHUX YCIOBUSIX;

e - c(OpMHUPOBAHHOCTh HaBBIKAa peduieKCcHH, MPU3HAHKUE CBOETO IpaBa Ha OMMOKY U TAaKOTO e IMpaBa y
JPYTOTro YeJIOBEKA;

e 6) TPy10BOrO BOCIMTAHMS:

e - QAaKTUBHOE Yy4YacTH€ B pEHIeHHH TMpaKTUYeCKuX 3ajad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aliy, ropoja, Kpas) TEXHOJOTMYECKOW M COI[MAJIbHON HamlpaBiIeHHOCTH, TPEOYIOUIMX B TOM
qucie U GU3NIECKUX 3HAHUMH;

e - MHTEpeC K NPaKTUYECKOMY H3yUeHHIO Mpodeccuil, CBI3aHHBIX ¢ (PU3UKOM;



e 7) 3K0JIOTUY€CKOT0 BOCTIUTAHMS:

e - OpHUCHTAllMs Ha MpUMEHEHUEe (PU3UUECKUX 3HAHUU MAJIS peHIeHHs 33/7a4 B OOJIACTH OKpYXKaroulei
Cpelibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH UX BO3MOXKHBIX MOCIIECACTBUN ISl OKPYKAIOIIEH Cpebl;

e - OCO3HAHME MIOOATHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;
e 8) aganTanuM K M3MEHSIIOUIUMCSH YCJIOBHSIM COUMAJILHOM M IPUPOIHOM Cpeabl:

® - HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIpU BLIIIOJIHCHUHA I/ICCJ'Ie,Z[OBaHI/Iﬁ U IIPOCKTOB (bHSH‘ICCKOfI
HAaIpaBJICHHOCTU, OTKPBITOCTDb OIBLITY U 3HAHUAM JAPYT'UX;

® - JIOBBINICHUEC YPOBHA CBOCH KOMIIETEHTHOCTH 4epe3 NPAKTUUCCKYIO ACATECIIbHOCTD,

e - TOTPeOHOCTH B (POPMHPOBAHMHM HOBBIX 3HAHHWW, B TOM 4YHCIIC (OPMYIHPOBATH HJCH, TOHSATHS,
TUIOTE3bI O QU3HUYECKUX O0BEKTAX U SIBICHUSX;

e - oco3HaHHE Ae(HUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCcTH (PHU3HKH;
e - [UIAHMPOBAaHHE CBOETO Pa3BUTHS B IPHOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUH;

e - CTpEMJICHHE aHAJIU3UPOBaTh U BBIABIATH B3aUMOCBS3U IMPHUPOJbI, OOIIECTBA M SKOHOMHUKH, B TOM
YHCIIe C UCTIOIB30BAaHUEM (PH3UYECKUX 3HAHUM;

e - OIEHKAa CBOMX JEHCTBHI C Y4YETOM BIMSIHMS Ha OKPYXKAIOUIYIO CpEAy, BO3MOXKHBIX ITI00aJIbHBIX
HOCJIENCTBUM.

METAIIPEJMETHBIE PE3YJIbTATbI

B pesynbrate ocBoeHus MporpaMMbl Mo (U3MKE HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Y
oOyuaromierocsi OynyT choOpMHUpPOBAaHBI MeTanpeAMeTHbIE Pe3yJabTaThbl, BKIIOUYAIONINE IMO3HABATEIbHBIC
yYHHMBEpCaJbHble y4yeOHblE JIEHCTBUS, KOMMYHUKATHUBHBIE yHHMBEpcCajbHble Yy4deOHble JEHCTBUS,
pEryasSTUBHBIC YHUBEpPCAJIbHbIC yUeOHbBIE NEUCTBHUS.

ITo3naBarebHBIE YHuBEpCaJlbHbIC y‘leﬁHble JeHCcTBUS

Ba3oBbIe JJornuyeckue JeficTBUA:
® BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHaBJIMBATb CanGCTBGHHBIfI IIpU3HAK KHaCCI/I(i)I/IKaHI/II/I, OCHOBaHUA JJIA O606HI€HI/I$I N CPABHCHUAA,

® BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpuBaeMbIX (paKkTax, JaHHBIX U HAOIIOACHUSIX,
OTHOCSIIUXCS K (PU3HUUECKUM SIBIICHUSIM;

® BLIBJIATE HNPUYUHHO-CICACTBCHHBIC CBA3U IIPU H3YYCHHU (1)PI31/I‘—ICCKI/IX SIBIICHUH © mponeccCos,
ACJIaTb BBIBOABI C MCIIOJIB30BAHUEM ACAYKTUBHBIX W MHAYKTHBHBIX YMOSaKHIOquHﬁ, BBIABHUI'aThb
THUITIOTE3bI O B3aUMOCBA3AX (I)I/ISI/IHCCKI/IX BCJIIMYHH,

® CaMOCTOSTEIBHO BBIOMPATh CIIOCO0 pelieHus yueOHol (u3nueckoil 3a1a4u (CpaBHEHUE HECKOIBKUX
BapHAHTOB pEIIECHHUs, BHIOOP Hambosee MOAXOASIIEro ¢ YYETOM CaMOCTOSITENIbHO BbIIEIECHHBIX
KPUTEPUEB).

Ba3oBbIe ucciieaoBarejLCKHue 1elicTBUA.
® IICITI0JIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHMUS;



®[IPOBOJIMTH II0 CAMOCTOSITEJILHO COCTaBICHHOMY IUIAHY ONBIT, HECIOXHBIH (U3NYECKHI
9KCIEPUMEHT, HEOOIIBILIOE UCCIIEI0OBaHNE (PU3NYECKOTO SIBICHUS;

® OIICHMBATh HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH PIH(i)OpMaL[I/IIO, MOJIYYCHHYIO B XOAC HMCCICAOBAHUA
HJIN SKCIICPUMCHTA,

® CaMOCTOATENbHO  (GopMynupoBaTh OOOOLIEHUS U BBIBOABI MO pe3yJdbTaraM MPOBEAEHHOTO
HaOJIIO/ICHU S, OTIBITA, UCCIICIOBAHNS,

® [IPOrHO3UPOBATH BO3MOKHOC ,I[aJIBHefIIHee pa3BUTHC (bHBH‘{eCKI/IX IIPOLECCOB, 4 TAKXE BbIABUI'AaTb
IMPECAIIOIIOXKEHUA 00 ux PAa3BUTHU B HOBLIX YCJIOBHAX U KOHTCKCTAX.

Pabora c nndopmanueii:
® IPUMEHSATH Pa3IMuHble METO/AbI, HHCTPYMEHTBI M 3alPOCHI NP MOUCKE U 0TOOpe MH(OpMALIUU UITU
JTAHHBIX C Y4ETOM MPEJIOKEHHON yueOHOM pu3nueckoi 3a1a4i;

® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BHIOB U (HOPM
IIPEICTABIICHHUS;

® CAaMOCTOATENIBHO BBIOMPATh ONTHMAJIbHYIO (hOpMy MpencTaBieHus] HHPOPMAIMH U HIUTIOCTPUPOBATH
peraemple 3a/1a91 HECIOKHBIMHI CXeMaMH, JHarpaMMaMi, HHOH rpadukoi 1 X KOMOMHALIUSMHU.

KoMmMyHuKaTHBHBbIE YHHBEpPCaJIbHbIE YUeOHbIe 1eliCTBHUA:
® B X07Ic OOCYKJIEHHsI y4eOHOTO Marepuaia, pe3ylIbTaToB Ja0bopaTopHbIX paboT M MPOEKTOB 331aBaTh
BOIIPOCHI IO CYIIECTBY OOCYXKJAa€MOM TeMbl U BBICKA3bIBaTh WJIEU, HAIICJICHHBIC HA PEIICHUE
3aJjauu ¥ MOAJIepKaHue O1aroxenareIbHOCTH OOIIEHUS;

® COTIOCTABIISITh CBOM CYXICHHS C CYXICHHSIMH JPYrMX YYaCTHHUKOB JHaliora, OOHAPYKWBAaTh
pasyinuue U CXOJCTBO NO3ULINN;

® BLIPAXKATh CBOIO TOYKY 3PpCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAX;

e IyOIMYHO TMPEJCTABISTh PE3YJIbTaTbl BBIIOJHEHHOTO (PU3MYECKOr0 OmbITa (IKCIEPUMEHTA,
WICCJIEJIOBAHHUS, IPOEKTA);

® [IOHUMAaTh M WCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW ¥ WHIWBHAYAIbHOU PaOOThI TIPHU PEIICHUH
KOHKPETHOM (pU3UUeCKON POOIIEMBI;

® IPUHUMATh L€ COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBATh JACUCTBUS MO €€ TOCTUKEHUIO:
pacrpenensaTb poyik, 00CYKIaTh MPOIECCHI U PE3YIbTaThl COBMECTHON pabOThI, 0000111aTh MHEHUS
HECKOJIBKUX JIIOACH;

® BBEITIOJIHATH CBOIO 4YaCThb pa60TLI, AOCTUTasA KAQYCCTBCHHOT'O pE3yjibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOPAUHHPYS CBOU H@ﬁCTBI/Iﬂ C ApYruMHu 4JICHAMH KOMaH/IbI;

® OIICHHUBATh Kady€CTBO CBOCroO BKJIaJa B O6I.I.[I/II71 OpOAYKT II0 KPUTCPpHUAM, CAMOCTOATCIBHO
C(I)OpMyJ'II/IpOBaHHBIM Y4aCTHUKaMU B3aUMOACHCTBHS.

PeryasiTuBHbIC YHHBeEpPCAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranu3anmusi:
® BBISIBJISITH NTPOOJIEMBI B )KH3HEHHBIX U YUCOHBIX CUTYAIUSIX, TPEOYIONTUX ISl PEIICHUS (PU3NUECKUX
3HAHUM;



® OPUCHTHUPOBATLECA B PA3JIMYHBIX MTOAXOAAX MPUHATUA peH_IeHI/Iﬁ (I/IHI[I/IBI/II[yaJIBHOC, IIPpUHATUC
pEIICHUS B TPYIIIE, MPUHITHE PEIICHUN TPYIIION );

® CAMOCTOATEJIBHO COCTABJIATH AJTOPUTM peIIeHUs (PU3NYECKON 3a7a4u WIM IJIaHAa MCCIEIOBAHUS C
y4€TOM UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh MpeiaracMble
BapUAHTHI PELICHUI;

® J1CJIaTh BBI60p u 6paTI) OTBCTCTBCHHOCTD 3a PCHICHUC.

CaMOKOHTp().]'IL, 3MOHHOHaJ’ILHbIﬁ HHTCJIJECKT:
® 1aBaTb aACKBATHYIO OLICHKY CUTYyAallUX U NpCJiararb IjiaH eé HN3MCHCHHU,

® O0BSCHATh TPUYUHBI JOCTHKCHUS (HEIOCTIIKEHHS) PE3yJAbTaTOB ACSITEILHOCTH, N1aBaTh OIICHKY
pUOOPETEHHOMY OIBITY;

® BHOCUTbH KOPPEKTHUBBI B ICATEIHHOCTh (B TOM YHCJIC B XOJI BBITOJHEHUS (DU3MUECKOTO HCCIICIOBAHUS
WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIIUXCS CUTYallMi, YCTaHOBJICHHBIX
OIIMOOK, BOSHUKIIIUX TPYIHOCTEN;

® OIICHUBATb COOTBCTCTBUC PE3YJIbTaTa HCJIU U YCIIOBUAM;

® CTaBUTh ce0s1 Ha MECTO ApPYyroro 4YeJOBCKa B XOA€ CIIOpa WM JUCKYCCHU Ha HAYYHYHO TCMY,
INOHUMATb MOTUBbBI, HAMEPCHUS U JIOTUKY APYTIOT'O;

® [IPU3HABATh CBOE MPABO Ha OMMOKY NpU peleHHH (PU3MYECKUX 3aad WM B YTBEPKICHUAX Ha
Hay4YHBIE TEMBI U TAKOE JK€ IIPaBO APYIroro.

INPEJIMETHBIE PE3VYJ/IBTATbI

K xoHmy oOyueHusi B 7 KJjiacce MpeaMeTHBIE pe3ylnbTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI OTpa)kaTb
c(OpMHPOBAHHOCTh y OOYYAOLINXCS] YMEHUI:
® 1ICII0JIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKHUE SIBIICHUS, HAOMIOJEHUE, IKCIIEPUMEHT, MOJIEb,
TUIOTE3a, €AMHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BeIecTBa
(TBEpIOE, KMIKOE, Ia3000pa3HOE), MEXaHMYECKOe IBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
IPSIMOJIMHENHOE), TPAeKTOpUSl, PaBHOAEHUCTBYIOIAs cuia, nedopmanus (ynpyras, iacTudeckas),
HEBECOMOCTb, COOOIIAIOIIUECS COCY/IBI;

e paznuyath sBIeHUS (AUQQy3us, TEMI0BOE NBHKEHUE YACTHUIl BEIIECTBAa, PABHOMEPHOE JABHKEHUE,
HEPAaBHOMEPHOE JBWKCHHE, WHEpPLHUs, B3aUMOJACIHCTBHE TEJ, PABHOBECHUE TBEPABIX TEN C
3aKpEIUIEHHON OChIO BpAILICHMS, Mepeada AaBiIeHUs TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu,
arMocepHoe JaBlieHue, IaBaHue Tell, MPEBPAICHHS] MEXaHUYECKONH SHEPTUH) MO OMUCAHUIO UX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBIIEHUE U3YYEHHBIX (U3NYECKUX SBICHUI B OKpPYXKAIOLIEM MHpE, B TOM YHCIIE
¢du3nueckue SBICHUS B MPUPOAE: MPUMEPHI ABIKEHHS C Pa3IMYHBIMH CKOPOCTSMH B JKMBOH U
HE)KUBOW TNpHUpoOJEe, NEHCTBHE CUJIBI TPEHUS B NPHUPOJAE M TEXHHUKE, BIMSHHUE aTMOC(HEPHOTro
JABJICHUS Ha KUBOW OpraHU3M, IUIaBaHUE PbIO, phlUaru B TeJE YeJIOBEKa, MPU 3TOM MEPEBOIUTH
MIPAKTHUYECKYIO 3aJlauy B Y4eOHYIO, BBIJIEISATh CYIIECTBEHHbIE CBOWCTBA (TPU3HAKU) PU3UUECKUX
SIBIICHUIA;

® ONIMCHIBATh M3YYEHHbIE CBOMCTBA Tel U (DU3MUECKHE SBIEHUS, UCIONB3Ys (PU3NUECKUE BETUUMHBI
(Macca, 00OBEM, IUIOTHOCTh BEIIECTBA, BpEMs, IyTh, CKOPOCTb, CPEOHSSI CKOpPOCTb, CHIIA



YIIPYTOCTH, CUJIa TSDKECTH, BEeC Teja, CHila TPeHUs, AaBiieHue (TBEPIOro Tema, )KUIKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHJIA, MEXaHW4yeckas paboTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHIIBI,
KO3((GUIMEHT MOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHUECKas! U MOTEHIMAIbHAS SHEPTHS), IPH
OMKMCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKHI CMBICT UCIOIB3YEMbIX BEJIHMYMUH, UX 0003HAYCHHUS
U eIUHUIBl (PU3HUECKUX BEIMYMH, HAXOAUTH (OPMYINbI, CBSI3bIBAIOIINE AAHHYIO (HU3HUECKYIO
BEJIMYMHY C JAPYTMMH BEJIHMYMHAMH, CTPOUTH IpaMKHU HM3YUYEHHBIX 3aBUCHUMOCTEH (DU3MUECKUX
BEJIMYNH;

® XapaKTepU30BaTh CBOICTBA Tell, PU3NUECKUE SBJICHUS M MPOLECCHI, UCIOJb3Ys MPAaBUIIA CIOKEHUS
cuJl (B1OJIb OHOM IpsiMOi), 3aKkoH ['yka, 3akoH Ilackans, 3akoH ApXxumena, NpaBUIO paBHOBECUS
pbluara (00Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOH dHEpruu, npu
9TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €0 MAaTEMAaTUUECKOE BBIPAKEHUE;

® 00BSCHATh (PU3NYCCKUE SBIICHUS, IPOIIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC M B KOHTEKCTE CUTYyaIui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO-CIICJCTBEHHBIE CBS3U, CTPOUTH
0o0BsicHeHHe U3 1—2 JIOTMYeCKHX IIaroB ¢ Omopod Ha 1—2 M3Y4YEeHHBIX CBOWMCTBAa (PU3UYECKUX
ABNIEHUN, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

epemiath pacy€THBIC 3amaud B 1—2 JIEWCTBUSA, HWCIONB3YyS 3aKOHBI U (HDOPMYJIBI, CBS3BIBAIOIIUE
¢u3nveckre BEJIMYMHBI: HA OCHOBE aHaM3a YCJIOBUS 3allauydl 3allUChIBaTh KPaTKOE YCIOBHE,
NOZCTaBIISTh (PU3HUECKUE BEIMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUEThI, HAXOIUTH CIIPABOYHBIC
JaHHBIC, HEOOXOMWMBIC JUIS PEIICHUs 3a7ad, OICHWBATh PEATUCTHYHOCTh ITOJYICHHOM
(bu3HYEeCKON BETUYNHBI,

® pacro3HaBarh Npo0JIeMbl, KOTOPbIE MOXKHO PEILIUTH NP MOMOIIM (PU3UYECKUX METO/IOB, B OIIMCAHUU
UCCJIEJIOBAHUS  BBIIEIATH  IPOBEpPSAEMOE  IPENAIOoJoKeHHe  (TUIoTesy), pasiuyarb U
UHTEPIPETHPOBATH NOJTYYCHHBIA PE3YNbTAT, HAXOAUTh OMIMOKU B XO/I€ ONBITA, JETaTh BBIBOABI MO
€ro pe3ynbraraM;

® [IPOBOJIUTH OMBITHl MO HAOMIONEHUI0 (PHU3UYECKUX SBICHUM WIM (PU3UUECKUX CBOWCTB Te:
dbopMyIMpoBaTh TPOBEPSIEMbIE TPEAINONIOKEHHS, COOMpPATh YCTAHOBKY W3 TMPEIIOKEHHOTO
000pyaOBaHus, 3aTUCHIBAThH XOJ] OMBITA U (HOPMYITHPOBATH BHIBOIBL;

® BHIMOJIHATH NPSMbIE U3MEPEHHSI pACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CHIIbI U TEMIIEPATYpPhl €
MCIIOJIb30BaHUEM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3aMUCHIBATH IOKa3aHUS MHPUOOPOB C
y4€TOM 3aJlaHHON a0COIIOTHOM MOTrPEUIHOCTH U3MEPEHUH;

® [IPOBOJIUTH  HCCIIEAOBAaHME 3aBUCUMOCTH OJHOW (PU3MUYECKON BENIWYMHBI OT JApPYroil c
UCIIOJIb30BaHUEM MPSMBIX HM3MEPEHHM (3aBUCHUMOCTH IYTH PABHOMEPHO JIBMIKYILLEroCs Tela OT
BPEMEHHU [BM)KEHHUS Tella, CWJIbl TPEHUS CKOJBXEHHUS OT Beca Tella, KadecTBa 00pabOTKH
MIOBEPXHOCTEH TEIl U HE3aBUCUMOCTU CHJIbI TPEHMS OT ILIOIIAAU COIPUKOCHOBEHHS TEJI, CUIIBI
YIPYTOCTH OT YIJIMHEHUs MPY>KUHBI, BHITAIKUBAIOLIEH CHIIbI OT 00bEMA MOTpY:KEHHOM YacTH Tena
U OT IUIOTHOCTU HUJAKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTHU Tejda, OT IIyOMHBI, HA KOTOPYIO
MOTPYXXEHO TEJIO0, YCIOBUM TIaBaHUS TeJl, YCIIOBHI paBHOBECHUs pbluara U OJIOKOB), yUaCTBOBAaTh B
IUIAaHUPOBAaHUU y4eOHOTO MCCIIEIOBaHMs, COOMPATh YCTAHOBKY U BBINOJIHSATH U3MEpPEHUs, CIETys
NPEUIOKEHHOMY IUJIaHy, (UKCHUPOBATh pPE3YJIbTaThbl IOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE NPEUIOKEHHbIX TaOIUIl M TpauKoB, JejaTh BBIBOABI MO pe3yJbTaTaMm
WCCIIEIOBAHMS;

® [IPOBOJIUTH KOCBEHHbIE H3MEpEHHs] (U3UUYECKUX BEIWYMH (IUIOTHOCTHh BELIECTBA JKUJIKOCTH U
TBEPNOTO TeNla, CHJIA TPEHHS CKOJNBKEHUSA, [OaBICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JeCTByIOIasl Ha MOrPYKEHHOE B YKUJIKOCTb TENO, KOYPPHUIIMEHT MOJIE3HOTO AEHCTBHS MPOCTHIX



MEXaHHU3MOB), CIIeAysl NPEIJIOKEHHOM HMHCTPYKIMH: TMPU BBIMOJHEHUM H3MEPEeHUN colOuparhb
HKCIIEPUMEHTANIbHYIO YCTAHOBKY M BBIUUCIISTH 3HAYEHUE UCKOMOW BETTUUMHBI,

e coOIII0aTh MPaBHJIa TEXHUKH OE€30MIaCHOCTH MPH paboTe ¢ 1a0opaTopHbIM 000PYIOBaHUEM;

® yKa3blBaTh IPHHLUIBI JCUCTBUS TNPHOOPOB M TEXHHUYECKUX YCTPOWMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONIMECs COCYIbl, OapOMeTp, phlvar, IMOJBHMKHBIH M HETOIBHKHBIN OJIOK,
HAaKJIOHHAs IIJIOCKOCTb;

® XapaKTepU30BaTh IPUHLIUIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOI
Ha UX ONHCaHUA (B TOM YMCIIE: MOJUINITHUKYN, YCTPOUCTBO BOJONPOBOA, THAPABINYECKUI ITpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCHOIb3ysd 3HaHHS O CBOMCTBaX
bu3nYeCKUX SBICHUN U HEOOXOAUMbIE (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [[PUBOJUTH TNPUMEPHl (HAXOAUTh HH(OPMAIMIO O NpUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(Gu3nUecKuX 3HaHUI B MOBCEHEBHOW JKM3HU Ul oOecriedeHns 0e30MacHOCTH MpU OOpallieHUH C
npubopaMu U TEXHUYECKUMM YCTPOWMCTBAMM, COXPAHEHHs 370pOBbS M COOJIIONEHUS HOPM
HKOJIOTHYECKOT0 IIOBE/ICHHSI B OKPYKAIOLIEH Cpene;

® OCYIIECTBIATH OTOOpP HMCTOYHMKOB HH(popMmanuu B HHTepHETe B COOTBETCTBUU C 3a/JIaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMUXCS 3HAHUM M NYTEM CPaBHEHUS Pa3IUUYHBIX
HUCTOYHHUKOB BbIACIATH I/IH(bOpMaIII/IIO, KOTOpas SABJIACTCA HpOTHBOpC‘IHBOfI nin MOXET 6I>ITI)
HEJIOCTOBEPHOM;

® [ICII0JIb30BaTh MPHU BBHIMOIHEHUU YUEOHBIX 3aJJaHUI HAyYHO-TIOMYISPHYIO JTUTEPaTypy (PU3NYECKOro
COJEpKaHMs, CIPABOYHBIE Marepuasbl, pecypcel ceTh VHTepHeT, BuajgeTh NpUEMAMHU
KOHCIIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHusi WH(GOPMALMK W3 OIHON 3HAKOBOW CHCTEMBI B

APYTYIO,

® Cco3/1aBaTb COOCTBEHHBIE KpaTKHe NMHUChMEHHbIE U YCTHBIE COOOIIEHHsS] Ha OCHOBE 2—3 MCTOYHHKOB
uH(popMauu (HPU3MUECKOTO COAEPIKAHUSI, B TOM YHUCIIEe MyOIMYHO JAeNaTh KpaTKhe COOOIIEHUS O
pe3yinpratax NpPOEKTOB MM YYeOHBIX HCCIEOBAaHUM, MpPH 3TOM TIPaMOTHO HMCIIOIb30BaTh
U3y4YCHHBIHN MOHATUHHBIN annapar Kypca GU3UKU, CONMPOBOXKIATh BBICTYIUIEHNE MPE3eHTalUeH;

®IpU BBHINIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIIEAOBAHUN pacHpelessTh OO0S3aHHOCTH B TpyIIeE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3aJauaMM, CJICIUTH 3a BBIIIOJIHEHUEM IIJIaHA JEUCTBU,
a/IeKBaTHO  OIIGHWBaTb COOCTBEHHBIM BKJIQJA B  JIEATENBHOCTh TPYNIBI, BBICTPauUBaTh
KOMMYHHKaTHBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 Kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJKHBI OTpakaTb
c(OPMHPOBAHHOCTb y OOYJAOLINXCS] YMEHUI:
® IICTIOJIB30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYII,
arperarHble COCTOSTHHMSI BEIECTBA, KPUCTAJUIMYECKHE U aMopgHbIE Tela, HACHIILEHHBIH |
HEHACBIIICHHBIA I1ap, BIAXHOCTb BO3AyXa, TEMIIEparypa, BHYTPEHHsS DHEPrus, TEIUIOBON
JIBUTaTellb, J3JEMEHTApHBIM DJJIEKTPUYECKUN 3apsl, OJJIEKTPUYECKOE II0JIe, TPOBOJHHUKU U
JUJIEKTPUKHU, TOCTOSHHBIN JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

® pa3jin4arb SBJICHUA (TGHJ’IOBOG paciMpCHrueC M CXKaTue, TCEIUIoIepEaada, TCIIJIOBOC PAaBHOBCCHC,
CMaYMBaHUC, KallUWJUUIAPHBIC SABJICHUA, HUCIHAPCHUC, KOHACHCAIHA, IIJIABJICHUC, KPUCTAJIIIU3alUsd
(OTBCp,Z[CBaHI/IC), KHIICHUEC, TCILIoICpeaada (TCHJ'IOHpOBOI[HOCTB, KOHBCKIIHA, I/ISJIy‘-ICHI/Ie),
SJICKTpU3alusa TCI, BSaHMOHeﬁCTBHe 3apsA10B, JIeHCTBHSA SJICKTPUYECKOI0 TOKa, KOPOTKOEC
3aMbIKaHHCE, BSaHMO)IefICTBPIe MarHuToB, JICCTBHE MArHUTHOI'O MO Ha IMIPOBOJJHUK C TOKOM,



AIIEKTPOMAarHUTHAsT MHAYKIHUS) N0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOE SIBIICHUE;

e PacIo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUYECKUX SIBICHUA B OKPYXKAIOIIEM MHpPE, B TOM YHCIE
dusnyeckue SBICHHUS B TIPUPOJC: IMOBEPXHOCTHOE HATSHKCHHE W KAWJUIAPHBIC SBJICHUS B
IpUpoOJIe, KPUCTAJLIbI B mpupone, uzinydenue ConHila, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI,
o0Opa3oBaHH€ POCHI, TyMaHa, UHEsl, CHEra, AJIEKTPUUECKHE SIBICHUSI B aTMocdepe, FMEeKTPUIECTBO
KHUBBIX OPraHU3MOB, MAarHUTHOE IoJie 3eMid, Ipeld MOIICOB, POJIb MArHUTHOTO MOJS JJIs
JKU3HU Ha 3eMJie, NOJSPHOE CHUSHUE, IIPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 33734y B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHMUIA;

e OMMCHIBATh M3YYEHHBIC CBOMCTBA Tel W (U3UUECKUE SIBICHUS, UCIONIB3YSd (U3NUECKHE BEIMUUHBI
(Temneparypa, BHYTPEHHsIsI SHEpPIUs, KOJINYECTBO TEIUIOTHI, ylelbHas TEMJIOEMKOCTh BELIECTBA,
yAeIbHas TEII0Ta IUIABJIEHUS, ylelbHas TEIUIoTa apooOpa3oBaHus, yelbHas TEIIOTa CrOPaHUs
TOIJIMBA, KOA(PQPHUIMEHT IMOJE3HOTO JCHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHTENbHAS BIIAYKHOCTD
BO3yXa, DJICKTPUYECKHM 3apsl, CHJIA TOKA, DJJICKTPHYECKOE HANPSIKCHUE, COINPOTUBICHHUE
IPOBOAHUKA, YIAEIbHOE COINPOTHUBICHHUE BEIECTBAa, PabOTa U MOLIHOCTb JIEKTPUUYECKOIO TOKA),
OpY ONHCAHMU MPABUIBHO TPAKTOBaTh (PU3MUECKUH CMBICH HCIIOJIB3YEMBIX BEIMYUH,
0003HAYCHUSI W €NWHUIBI (PU3MYECKUX BEIWYHMH, HAXOOUTH (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYI0 BEIMYMHY C IPYTMMM BEJIMYMHAMU, CTPOUTH I'padUKU H3YyYEHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEJTUYNH;

e XapaKTepU30BaTh CBOWCTBAa TeJ, (U3NYECKHE SIBJICHUS W TIPOIECCHI, HCIONb3Yysl OCHOBHBIC
TIOJIOKEHUST MOJICKYJIIPHO-KHHETHYECKON TEOPUH CTPOCHHS BEIIECTBA, MPHHIMUI CYIEPIIO3UIUH
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma JJig ydacTka IIemw,
3akoH J[xoyns—JIeHna, 3aKoH COXpaHEHUS YHEPTHH, IIPU ITOM JIaBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA ¥ 3alUChIBATh €r0 MAaTEMaTHYECKOE BHIPAKCHHE;

® 00BACHSTD (1)H31/I‘IGCKI/I€ IMpOHECCChI 1 CBOMCTBA TCJI, B TOM YHCJIC 1 B KOHTCKCTEC CI/ITyaHI/IfI IMPAKTHUKO-
OPUEHTHPOBAHHOI'O XapakTepa: BBIABIATh MPUUYUHHOCIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE
u3 1-2 Jormyeckux IIaroB ¢ Omopoil Ha 1—2 M3y4eHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemaTh pacy€THbe 3ajaud B 2—-3 JEWCTBUSA, HCIONB3Yys 3aKOHBI U (OPMYJbl, CBSA3BIBAIOLINE
(Gu3nueckue BEIMUYUHBI: HAa OCHOBE aHaIM3a YCJIOBUS 3aJaud 3alMChIBATH KPAaTKOE YCIIOBHE,
BBIABIIATH HEAOCTaTOK [JaHHBIX JJIs peLIeHHs 3ajadd, BBIOMpaTh 3akOHbl U (opMyIbl,
HEoOXoIuMble Al €€ pellleHHs,, MPOBOAUTHh pacy€Tbl M CPaBHMBATH IMOJYYEHHOE 3HAYEHUE
(¢u3nyecKol BEJIMUNHBI C U3BECTHBIMU JIAHHBIMU;

® pacCItoO3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PCHIMTL IMPU MMOMOIIN (1)I/I3I/IIICCKI/IX MCTOIAOB, UCIIOJIb3YA
OIMUCAaHUE HCCICAOBAaHNsA, BBIACIIATH IMPOBECPACMOC IMPCAIIOIOKCHUC, OUCHUBATH IMNPABUJIIBHOCTH
MnopsaKa MpoBECACHUA UCCICA0OBAHUSA, ACJIaTh BHIBOABI;,

¢ IPOBO/INTH OMNBITHl MO HAOMIONEHUIO (U3NYECKUX SIBICHUN WM (U3NYECKUX CBONCTB TeJ
(KanmuJISIpHBIE SBJICHUS, 3aBUCIMOCTb JIaBJICHHUS BO3/1yXa OT ero 00bEMa, TeMIIepaTypbl, CKOPOCTH
npolecca OCThIBAHUS W HarpeBaHMs MPU H3IYYEHHUH OT I[BeTa M3JIydaroulel (MOmIolaroniei)
ITOBEPXHOCTH, CKOPOCTh HCIIAPEHUs BOABI OT TEMIIEPAaTypbl JKUJIKOCTH M IUIOMAAU €€
MTOBEPXHOCTH, NIEKTPHU3aLUs TEI M B3aUMOACHCTBUE DIIEKTPUUYECKUX 3aps/IOB, B3aUMOJIECHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BHU3YyaJW3allisl MATrHUTHBIX IIOJI€M IIOCTOSIHHBIX MAarHUTOB, IEHCTBUS
MarHuTHOIO IIOJIsI Ha ITPOBOAHMK C TOKOM, CBOMCTBA OJJIEKTPOMArHuTa, CBOMCTBA
AIIEKTPOJIBUTATEISI IOCTOSHHOTO TOKA): (pOPMYJIMPOBATH IPOBEPsiEMbIE TIPETONOKEHHS, COOMPATh
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHMsI, OIIMCHIBATh X0 ONBITa U (POPMYIUPOBATH BBIBObL;



® BBINOJIHATE MPSIMbIE U3MEPEHUs TEMIEPATypbl, OTHOCUTEIBHON BIIAJKHOCTH BO3/yXa, CHJIBI TOKA,
HAPSOKEHUS. C HCIOJIb30BaHWEM aHAJIOTOBBIX NPHUOOPOB M JATUYMKOB (PUIWYCCKUX BEIUYHH,
CPaBHHBATH PE3YJIBTAThl U3MEPEHUN C YIETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH;

¢ [IPOBOJIUTH  HCCJICAOBAHHE 3aBHUCHUMOCTH ONHOW (DUM3MUECKOM BENIWYMHBI OT JAPYroil c
UCIIOJIb30BaHUEM IMPSMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIIEHUS IPOBOJHHUKA OT €r0 JUIMHBI,
IUIONIA/IN NTOIIEPEYHOI0 CEUEHUS U YAEIBbHOIO COIIPOTUBIICHUS BEILIECTBA IIPOBOIHUKA, CUJIBI TOKA,
UIYILIEro 4epe3 MPOBOAHUK, OT HANPSKEHUs HA IPOBOJHUKE, UCCIECNOBAHUE IIOCIIEI0BATEIILHOIO
U MapajuIebHOIO COEAMHEHUH IIPOBOJHUKOB): IUIAHUPOBATh UCCIIEI0BAaHUE, COOUPATh YCTAHOBKY
U BBINOJIHATH U3MEPEHUs, ClIeys NPeI0KEHHOMY IIIaHy, (PMKCUPOBATh PE3y/bTaThl NOIYYEHHOU
3aBUCUMOCTH B BHJIE TaOIUI] U I'pa(MKOB, JIe/1aTh BHIBOABI 110 PE3y/IbTaTaM UCCIIEI0BAHHUS;

¢ [IPOBOJIUTH KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIMYMH (yHelbHas TEMJI0EMKOCTh BEILECTBa,
COIIPOTHBIICHHE TIPOBOJHUKA, pPabOTa M MOIIMHOCTb 3JIEKTPUYECKOrOo TOKa): IUIAHUPOBAThH
U3MEpEeHusi, coOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPEIIOKEHHOW HMHCTPYKIMH, U
BBIYMCIIATh 3HAYCHHUE BEJINUNHBI;

e cOOITIONATH MpaBHIIa TEXHUKH OE€30MIaCHOCTH MPH paboTe ¢ J1a00opaTopHbIM 000PYI0BaHUEM;

® XapaKTepU30BaTh MIPUHLIUIIBI IEHCTBUS U3YUEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB C ONOPOM
Ha HX ONHCAaHUA (B TOM 4YHCIIE: CHCTEMa OTOIUIEHHS JIOMOB, TMIPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETpP, CUETUYHK SJIEKTPUUYECKONW SHEPTuH, IEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (MIPUMEPHI), AEKTPUUECKUE TPEIOXPAHUTENH, JIEKTPOMArHUT,
ANIEKTPOJBUTATENb ITOCTOSIHHOIO TOKa), UCIIOJIb3Ysl 3HaHUS O CBOMCTBaX (PM3UYECKUX SIBJICHUHN U
HEoOXonuMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPONCTBA W H3MEPUTENIbHbIE NPUOOpPHI IO CXeMaM U
CXEMAaTHUYHBIM PUCYHKaM (3KUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUraTeIb
BHYTPEHHEI0 CrOpaHMs, 3JIEKTPOCKOI, PEOCTar), COCTAaBIISATh CXEMbl AIEKTPUUYECKUX Leneil c
IIOCJIEIOBAaTENIbHBIM W IMAPAJUICIIBHBIM  COCJIMHEHHEM  DJIEMEHTOB, pPAa3ju4das  YCIOBHBIC
0003HauEHUs AIEMEHTOB AEKTPUUECKUX LIETIEH;

¢ IPUBOJUTH NpUMEPHl (HAXOAUTh HHPOpPMALMIO O TMpPUMEpax) MNPAKTUYECKOTO HCIIOJIb30BaHUS
(¢u3nUecKux 3HaHUI B MOBCEHEBHON JKU3HU JUIs oOecredeHus: 0e30MacHOCTU NMPH OOpaLeHNUH ¢
npubopaMH U TEXHUYECKUMH YCTPOWMCTBAMM, COXpPAHEHHs 370pOBbS M COOIIONEHUS HOPM
HKOJIOTHYECKOT0 TIOBE/ICHHSI B OKPYKAIOLIEH Cpene;

¢ OCYIIECTBJIATh MMOMCK HH(pOpMaLUu (UINYECKOTO cojaepkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCS 3HAHUN U MyTEM CPaBHEHMSI TONOJHUTENBHBIX HCTOYHUKOB BBIJENIATH HHPOPMALINIO,
KOTOpasi SABJSIETCS MPOTUBOPEUMBON UIIM MOXKET OBITh HEIOCTOBEPHOM;

® 1ICII0JIb30BaTh MPH BBIOJHEHUH YUEOHBIX 3aJJaHUI HaydHO-MOMYISPHYIO JUTEPATypy PU3UUYECKOTO
COIEpKAaHMs, CIPABOYHBIE Marepuaybl, pecypcel cetd VHTepHeT, BuajgeTh NpUEMAMU
KOHCIIEKTMPOBAaHUS TEKCTa, IMpeoOpa3oBaHusi HWH(GOpPMALMK W3 OFHOM 3HAKOBOM CHCTEMBI B

JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeHUs, 0000mas nHpOopMauio u3
HECKOJIbKUX HCTOYHHUKOB (DU3MUYECKOTO CONEP)KAaHUSA, B TOM YHCIE MYOJUYHO MPEICTaBISTh
pe3yapTarbl MPOEKTHOM WIJIM  MCCIIENOBATENIbCKOM  JEATEIbHOCTH, NPH O3TOM T'PaMOTHO
UCIOJIb30BaTh M3YYECHHBIM MOHATHHHBIA ammapar Kypca (HU3UKH, CONPOBOXKAATH BBICTYIJICHHE
[IPE3EHTALUEM;



e [IPH BBHINIOJTHEHUN YUEOHBIX IMPOEKTOB M HCCIEAOBAaHUN (PUINYECKUX MPOLECCOB paCIpenesaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABICHHBIMH 33/1a9aMU, CJICIUThH 32 BBHITIOJTHECHHEM
njaHa JEeUCTBUM W KOPPEKTUPOBATh €ro, ajeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B
JIEeATEIbHOCTh PYIIIbI, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aWMOJECHCTBUE, IIPOSBIISAA TOTOBHOCTh
pazpemiarb KOHQIUKTHI.

K xoniy oOyuenuss B 9 KJjacce mpeiaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)kaTh
c(OPMHPOBAHHOCTh y OOYJAIOLIHXCS] YMEHUI:

® 1ICII0JIb30BaTh MOHATHUSA: CUCTeMa OTCcuéTa, MarepHalibHas TOYKa, TPACKTOPUS, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBUKECHMS, nedopmarus (ynpyras, IJIaCTUYECKas ), TpEHHUE,
HEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTh M MEpPEerpy3KH, LEHTP THKECTH, aOCOIIOTHO
TBEPOE TeIlo, LIEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHWYECKUE KOJeOaHUsI U BOJHBI,
3BYK, UH(Pa3ByK M YIAbTPa3BYK, 3JICKTPOMArHUTHBIC BOJHBI, IIIKaJia 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CHEKTPHl MCIYCKAHUS M TOIIOIIEHUs, anbga, Oera- u
ramma-u3J1y4yeHus, U30TOMbl, siAepHas SJHEPTEeTUKA;

epa3nuuaTh  SIBICHUA  (pPaBHOMEPHOE U  HEPaBHOMEPHOE  MPSAMOJMHEHHOE  JBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABUKEHUE, CBOOOHOE IMaJIEHUE TeJl, pPABHOMEPHOE JBUKEHUE
M0 OKPY>KHOCTH, B3aUMOJICHCTBUE Te€JI, PEAKTUBHOE JBHKCHHE, KOJIeOATeNbHOE JBUKCHHUE
(3aryxarolue U BBIHY)XJIEHHBbIE KOJeOaHHUs), pE30HAHC, BOJHOBOE ABI)KEHUE, OTPAKCHHE 3BYKa,
NPSIMOJIMHEMHOE pPACIPOCTpAaHEHHE, OTPaKCHHE M MPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaKCHHUE CBETAa, pa3jokKEHHE OEelOoro CBeTa B CIEKTP U CIOXKEHHE CIEKTPaJbHBIX I[BETOB,
JUCTIEPCUsl CBETA, €CTECTBEHHAas pPAaJUOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEMYATOrO CIIEKTpa
U3ITy4eHUs) TI0 OMHCAHUIO0 MX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (PU3MYECKOE SIBIICHUE;

® PacIio3HaBATh MPOSBICHUE M3YYEHHBIX (PM3UYECKUX SBICHUN B OKPYKAIOMIEM MHpE (B TOM YHCIE
¢u3nyeckue sSBICHUS B NMPUPOJE: NPUIMBBI M OTJIMBBI, JBM)KeHUE MiaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBM)KEHUE XMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
celicCMHYECKHUe BOJIHBI, IlyHaMH, 9XO0, LIBETA TE€J, ONTUYECKUE SABJIECHUS B PUPOAE, ONOJIOTHYECKOE
JeiCTBUE BUIUMOTO, YAbTPa(UOIETOBOIO U PEHTICHOBCKOIO M3JIy4YE€HUH, €CTECTBEHHBIN
paTuOaKTUBHBIA ()OH, KOCMHUYECKUE JTyYH, PAJTUOAKTUBHOE H3JIY4YE€HUE NMPHUPOJHBIX MUHEPAJIOB,
JeicTBUE paJMOaKTHBHBIX M3JIyY€HHII Ha OpraHu3M 4YelloBeKa), IMpH OSTOM IEpPEeBOAUTh
MPAKTHUUECKYIO 33Jlauy B Y4eOHYIO, BBIJIEISTh CYIIECTBEHHbIE CBOWCTBA (MPHU3HAKU) (PU3HUYECKUX
SIBIICHUIA;

® ONMCHIBATh M3yYEHHBIE CBOMCTBA Tel U (U3UUECKUE SIBICHUS, UCIONIB3YySd (PU3NUYECKHE BEIMUUHBI
(cpenHssT W MTHOBEHHas CKOpPOCTb Tella TpHU HEPAaBHOMEPHOM JBW)KEHUHU, YCKOPEHHE,
nepeMelleHne, IyTh, YIIOBask CKOPOCTb, CHJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOZHOIO NaJieHUs, BEC Tejla, UMIYIbC Tela, HUMIYIbC CHUJIBbI, MeXaHuueckas palbora H
MOIIIHOCTb, IOTEHIMAJIbHASL SHEPTUs T, MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIU, IIOTEHIIMAIbHAS
DHEPrus CKAaTOM NPYKUHBI, KWHETUYECKasl DHEPIHUs, NOJHAs MEXaHW4YeCKas SHEPTus, Nepuox 1
yacToTa KojaeOaHMi, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA TOHA, CKOPOCTh CBETA, 10Ka3aTeib
MIPEIOMIIEHUS CPEJIbl), IPH ONMMCAHUN NMPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICT UCIIOIB3YEMbIX
BEJINYMH, 0003HAYEHUS M E€IUHMIBI (PU3MYECKUX BEIMYUH, HAXOAUTH (DOPMYIbI, CBA3BIBAIOILNE
JAaHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTH TpadUKU H3Y4YEHHBIX
3aBHUCUMOCTEN (PU3NYECKUX BEJIUYUH;

® XapaKTCPU30BATh CBOICTBa TCI, (I)I/I3I/I‘IGCKI/IC SABJICHUS W NPOHCCChI, UCIIOJIb3YyA 3aKOH COXPAHCHUA
9HEPIuu, 3aKOH BCCMHUPHOTO TATOTCHHA, MPpUHIOHAIT CyIeprno3nuuun CHII, MMPUHIIHUIT
OTHOCHUTCIIBHOCTH FaJ'II/IJ'IGSI, 3aKOHBI HBIOTOHa, 3aKOH COXpaHCHHA HUMITYJIbCA, 3aKOHBI OTPa’KCHUA



U TPEIIOMIIEHUS CBETa, 3aKOHBI COXPAHEHHUs 3apsJ0BOrO M MAacCOBOIO YHCEN IPU SAACPHBIX
peaknusx, MpH OSTOM JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUCBIBaTh €TI0
MaTeMaTH4eCKOE BBIPAXKCHUE;

© O0BSCHATH (PU3UUECKHUE MTPOIIECCH M CBOMCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYallUi MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH NPUYMHHO-CICICTBEHHBIC CBSA3U, CTPOUTH OOBSICHEHUE
U3 2-3 JIOTMYECKHX IIaroB C OMOpPOH Ha 2—3 H3Y4YEHHBIX CBOMCTBAa (PM3MUECKUX SIBICHUH,
(GHU3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peliaTh pacuéTHbIE 3a/1a4M (ONUparoIIKUecs Ha CUCTEMY U3 2—3 ypaBHEHMM), UCIOJb3Yys 3aKOHBI U
dopmynbl, CBs3bIBaOmMEe (U3NYECKHE BEIMYMHBL: HAa OCHOBE aHaJIW3a YCIOBHS 33/a4d
3allUChIBaTh KPATKOE YCIIOBHE, BBIABIATH HEIOCTAIOLINE WIM H30BITOUHBIC JIaHHbIE, BbIOMpAThH
3aKOHbl U (OopMyNbl, HEOOXOAMMBIE JJIsi PpELIEHUs, INPOBOAUTh pacy€éTbl M OLCHUBATbH
PEATUCTUYHOCTh MOJIYYEHHOTO 3HaYeHUs (PU3NUYECKON BEITUYMHBI;

® pacro3HaBarh MPOOJIEMbI, KOTOPHIE MOKHO PEUIMTh MPU IMOMOIIN (PU3UIECKUX METOIOB, UCIOIb3Ys
ONKMCAHHUE HCCIICOBAHUS, BBIICIATh MPOBEPSIEMOE MPEANOI0KECHHE, OLIEHUBATh MPABUILHOCTD
MOpsITKa TMPOBEJCHHUS HUCCIICOBAHUSA, JEJIaTh BBIBOJBI, HHTEPIPETHPOBATH  PE3YIbTATHI
HAOJIFOICHUH H OIILITOB;

® IPOBOJIUTH OIIBITHI 110 HAOMIOACHUIO (PU3MYECKUX SIBICHUH MM (PU3NYECKUX CBOMCTB Tel (M3ydeHue
BTOpOro 3akoHa HbpIOTOHA, 3aKOHA COXPAaHEHUS SHEPTUH, 3aBUCHMOCTh IIepHoja KojaeOaHMi
HNPY>)KMHHOTO MAasiTHUKA OT MAacChl I'Py3a U KECTKOCTU IIPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTY/IbI
MaJbIX KoJeOaHWH, TNPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa, pas3lioKeHHe Oeloro cmera B
CIIEKTp, U3y4YEHHE CBOMCTB N300paKEHHS B TNIOCKOM 3€pKaJie U CBOMCTB M300paKeHHS IIPeIMETa B
coOuparomied JMH3€, HAOMIONEHHE CIUIOIIHBIX M JIMHEHYaThlX CHEKTPOB U3JIy4YEHUS):
CaMOCTOSITENIFHO COOMPAaTh YCTaHOBKY M3 M30BITOYHOTO HaOopa 00OpYIOBaHUS, OMHCHIBATH XO
OIIBITA U €T0 Pe3yNbTaThl, (HOPMYIHPOBATH BHIBOMBI,

® [IPOBOJIMUTH IpPHU HEOOXOIMMOCTU CEpUI0 NPSAMBIX H3MEpPEHHH, ompenenss CcpeaHee 3HaueHHue
u3MepsieMol BeNWYMHbl ((POKYCHOE paccTOsHUE coOuparolieil JIMH3bI), 00OCHOBBIBATH BHIOOD
crioco0a u3mMepeHust (M3MepUTENHLHOTO MPUoopa);

® [IPOBOJIUTH MCCIIEOBAaHUE 3aBUCHUMOCTEH (PHU3MUECKUX BEIUYMH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEpPEeHUH (3aBUCUMOCTh MYTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HadajabHOU
CKOPOCTH, TepHuosia KojieOaHUi MaTeMaTHYecKoro MasTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH yIja
OTPaKEHMsI CBETa OT YIIa MaJeHHs W yIIa MpeoMJeHHs OT yIila MaJeHHs): IJIaHUpPOBaTh
UCCIICIOBAHNE, CAMOCTOSTENILHO COOMpAarh YCTAHOBKY, (DMKCHUPOBATH PE3YIbTAThl MOIYYEHHOU
3aBUCHUMOCTU (PU3NYECKUX BEIMYMH B BUJE TAOMUI U IpaUKOB, JIe]aTh BBIBOJBI IO PE3yJIbTaTaM
UCCIIEI0BAHNS;

® [IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETUUMH (CPEHss CKOPOCTh U YCKOPEHUE Tella MpH
PaBHOYCKOPEHHOM  JIBUXKEHHH, YCKOpPEHHE CBOOOJHOTO TAaJAEHUs, KECTKOCTb MPYKHUHBI,
KO((GUIIMEHT TPEeHUs CKOJIBXEHHUS, MeXaHW4yeckas padoTa W MOIIHOCTb, YacTOTa M TEpPHOA
KoJIe0aHMi MaTeMaTHYeCKOro U MPYKHUHHOTO MAasgTHUKOB, ONTHYECKasl CHJIa COOMpPAIOIIEH JTHH3HI,
paZvoaKkTUBHBIN (DOH): TUIAHUPOBATh W3MEPEHUs, COOMpPATh SKCIEPUMEHTAbHYIO YCTaHOBKY H
BBINIOJIHATh U3MEPEHUs, CIEAys MPEIIOKEHHON MHCTPYKIIMH, BBIYUCIIATh 3HAYCHUE BEIUYUHBI U
AQHAJIM3UPOBATh MOJYYEHHBIE PE3YIBTATHI C YIETOM 3a/IaHHON MTOIPEITHOCTH U3MEPEHU;

e coOIONIaTh MpaBuila TEXHUKN 0€30MacHOCTH IpH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;



e pa3nuyaTh OCHOBHBIC TPU3HAKW U3YYCHHBIX (U3WYECKHX MOJENei: MaTepuaibHas TOYKa,
abCOIIOTHO TBEPAOE TEJIO, TOUEUHBIH UCTOUHHUK CBETA, JIyd, TOHKas JIMH3a, [JIaHETapHas MOJENb
aroMa, HyKJIOHHAasi MOZI€JIb aTOMHOIO s1pa;

® XapaKTepU30BaTh MPUHLMUIIBI ACHCTBHS N3yYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM
Ha WX omucaHus (B TOM YHUCIE: CIUIOMETP, AATYMKH TOJOKEHUS, PACCTOSHHS U YCKOPEHWUS,
paKera, X0JIOT, OUKH, IIEPUCKOII, (hoToaIapar, ONTHUYESCKAE CBETOBOBI, CIEKTPOCKOI, JT03UMETD,
KaMepa BuibcoHa), MCMONB3ys 3HAHUS O CBOWCTBAX (DM3MYECKHUX SBICHUNA W HEOOXOIUMBIC
¢u3nuecKkre 3aKOHOMEPHOCTH;

® ICIIOJIB30BAaThb CXEMbl M CXEMAaTU4YHbIE PHUCYHKHM HM3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
W3MEPUTENBHBIX MPUOOPOB U TEXHOJIOIMYECKUX MPOLECCOB IPU PELIEHUU YU€OHO-TIPAKTUYECKUX
3aJa4, ONTUYECKHE CXEMBbI JJIS MOCTPOCHHUS M300paKeHHW B IUIOCKOM 3€pKayie M coOmparomei
JIUH3E;

® [IPUBOJUTH HpPUMEPHl (HAXOAUTh HHPOpPMALMIO O MPUMEpax) MIPAKTUYECKOTO HCIIOJIb30BaHUS
¢u3NYECKUX 3HAHUM B MOBCEAHEBHOW >KU3HU JUIsl o0ecrieueHus: 0e301acHOCTH IpHU 0OpallleHuu ¢
npubopaMu U TEXHUYECKUMM YCTPOWMCTBAMM, COXPAHEHUs 370pOBbS M COOIIONEHUS HOPM
9KOJIOTUYECKOT'O TIOBEJCHUSI B OKpPYXKAIOIIEH Cpelie;

® OCYIIECTBIIATh TOUCK HH(MOpManuu (U3MUECKoro conepkanus B VIHTEepHETE, CaMOCTOSTEIBHO
dbopMynupys TOUCKOBBIA 3ampoOC, HAXOMUTh IYTH OMPEAENEHUS TOCTOBEPHOCTU MOITYYCHHON
uH(pOpPMAIMN HA OCHOBE UMEIOIUXCS 3HAHUN U IOTIOTHUTEIbHBIX HCTOUHUKOB;

® ICTI0JIH30BaTh MIPH BBIOJHEHUN YYEOHBIX 33JaHHi HayYHO-TIOMYJISIPHYIO JIUTEPATYpy (pu3mdeckoro
COIEpKaHMs, CIPAaBOYHBIE Marepuaibl, pecypcel cetd VHrepHer, BuageTb npUEMaMu
KOHCIIEKTMPOBAaHUS TEKCTa, IMpeoOpa3oBaHusi HMH(GOpMALMK K3 OAHOM 3HAKOBOM CHCTEMBI B

APYTYIO;

eCco3/1aBaTb COOCTBEHHbIE ITMCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HMH(QOpPMAIUM W3
HECKOJIbKMX HMCTOYHHMKOB (DU3MUECKOTO CONEpKaHMsl, MYOJUYHO TMPEACTABIATh pE3YNIbTaThl
IIPOCKTHOM WM HCCIEAOBATEIbCKOM JEATEIBHOCTH, IIPU OTOM TI'PAMOTHO HCIIOJIB30BaTh
M3YyYEHHBIM NMOHSATUHHBIM anmapaTr u3ydyaeMoro paszeina (U3MKU U CONPOBOXKJATh BHICTYIUIEHHE
IIpe3eHTalen c y4E€TOM ocoOeHHOCTeN ayIuTOpUHU CBEPCTHUKOB.



TEMATUYECKOE IINIAHUPOBAHUE

B yue6nom mnane 'BOY COL Ne9 «llentp OOpa3zoBanus «Ha U3ydeHHe ydyeOHOTo nmpeaMera (pu3nka oTBOAMTCSA B 7 Kiacce — 2 4aca B HEAENIO, YTO
cocTasisieT 68 yacoB

B rojl, B 8 Kjlacce — 2 4aca B HEJIeJII0, YTO COCTaBIISIET 68 4acoB B rojl, B 9 kinacce — 3 yaca B Hezelnto, yTo coctapiget 102 yaca B rog. toro Ha ypoBHe
OCHOBHOTO 00111er0 0Opa3oBanus — 238 4acos.

7 KJacc 2 yaca B HeAeJII0

MearoroM M y4alinuMKcs, ClIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPUSATHIO IIKOJILHUKAMU TPEOOBaHMIA
1 TIPOCHO YUHUTENIS; - MPUBJICUCHUE BHUMAHUS yUaIUXCs
K 00Cy)KIaeMoi Ha ypoke HH(OpMAIUH, aKTUBU3AI[IH
WX TI03HABATEIILHOU JIEATEITLHOCTH;

Ne |Ha3Banme pasmena MdopMma pean3aliii BOCIIUTATEIbHOIO nNoreHnuaaa |[Kosmdect (J1eKTpOHHbIE y4eOHO-METOAMYECKHE
[pas TeMbl BO 4acoB, (MarTep
et OTBOAMMBI
a X HA
O0CBOCHHUE
TeMbl
Pa3nen 1. ®u3uka u eé posib B MO3HAHHH OKpY:Kamomero mupa (6 u)
1.1 |Bgenenue. ®u3uka HayKa 0 IpUPO/IE. - YCTAHOBIICHHE JOBEPUTENIBHBIX OTHOLICHHUI MEKY 2 brubnuoreka [JOK
1e/1aroroM M y4aluMuCsl, CII0COOCTBYIOMINX https://m.edsoo.ru/ff0c2b30
MO3UTHBHOMY BOCHPUATHIO IIKOJIbHUKAMU TpeOOBaHUN DieKTPOHHbIE YIeOHHKH MO hH3HKe. —
1 IpOChO YHUTEIL; - PUBIEYCHHE BHUMAHNA yHalliXces Pexxim nocTyma: hitp://www.fizika.ru
K 00CYyXJ1TaeMOI Ha ypoke HH(POPMaIUH, aKTUBU3ALIUU
VX [T03HABaTENIbHOM 1€ATENbHOCTH;
1.2 | ®usnveckue BEINIHHEI - YCTAHOBIICHHE JOBEPUTENIBHBIX OTHOLICHHUI MEKY 2 brubnuoreka [JOK

https://m.edsoo.ru/ff0c2b30

JJIeKTPOHHBIE YUEOHHUKH MO (PU3HKE. —
Pexxum nocrtyna: http://www.fizika.ru
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1.3

EcrecTBEeHHO Hay4YHBII METO/ MO3HAHUS

- YCTAaHOBJICHHE JJOBEPUTEIbHBIX OTHOIICHUN MEXTY
[e1ar0rOM M YYaIIUMUCS, CIIOCOOCTBYIOIINUX
[MO3UTUBHOMY BOCIIPUATHIO IIKOJIBHUKAMU TPeOOBaHUI
U TIPOCKO YUHTEIS; - IPUBJICUCHIE BHUMAHUS YYaIIHXCS
K 00cy)KJIaeMoi Ha ypoke HH(OpMaluu, akTUBU3ALUU
X TIO3HABATEIILHOU JIEATEIbHOCTH;

buomoreka [IOK
https://m.edsoo.ru/ff0c2b30

(JJIeKTPOHHBIEC Y4eOHUKHU IO (PU3UKE. —
Pexxum nocryna: http://www.fizika.ru

Paznen 2. [lepBonavajibHbIe CBeJleHHsI 0 cTpoeHnn BemecTBa (5 1)

2.1

Crpoenue BeliecTBa

-Mo0YXAeHUE 00Y4aIOMINUXCs COOIONATh Ha YPOKE
OOILECIIPUHATHIC HOPMBI IIOBEJCHUS, TIpaBUjia OOICHUS
CO cTapiIuMu (TIeJaroraMm) U CBEpCTHUKAMU
(YJarmMucs ), IPUHIMIBL y4eOHON TUCIIUIUIMHBI 1
CaMOOPraHU3alNuMY; - IPUBJICUYCHUC BHUMAHHS
00yJaronuxcst K IEHHOCTHOMY aCTeKTy U3y4aeMbIX Ha

bu6imoreka [IOK
https://m.edsoo.ru/ff0c2b30

2.2

JIBr>KeHWE M B3aUMOJICHCTBUE YaCTHILL
BELIECTBA

-ICII0JIb30BAHUE BOCIIUTATENIbHBIX BO3MOKHOCTEH
coziepyKaHus y4eOHOro IpeMeTa 4epes3 AEMOHCTPALIHIO
yJaIIUMCs IPUMEPOB OTBETCTBEHHOT'0, I'PAXKJaHCKOTO
[IOBEJICHUS, IIPOSIBIICHUS YEJIOBEKOIIOOUS U
TOOpOCEPACYHOCTH, Yepe3 oA00p COOTBETCTBYIOIINX
TEKCTOB JUIsl UTEHUS, 3a/1a4 I PeleHus, IPOOIEeMHBIX
CUTyaLu# 7151 00CYX/IeHUs B KJlacce; MpUMEHEHHe Ha
YpOKE MHTEPAKTUBHBIX ()OpM pabOThI C YUEHUKAMU:
MHTEJIEKTYaIbHBIX UI'P, JUIAKTUUECKOTO Tearpa A
CTUMYJIMPOBAHUS [T03HABATEIbHON MOTHBALINH
[IIKOJIBHUKOB; JUCKYCCUH, CONENUCTBYIOINE yJaIllUMCs B
0OpETeHNH OMbITA BEIEHNS KOHCTPYKTUBHOI'O IMAJIOTa;
FpyIIOBOM paboTHI UM pabOTHI B Mapax, KOTOpPbIE ydar
neTeil KoMaHHOM paboTe U B3aMMOAEHUCTBHUIO C
IPYTHUMH yYEHUKaMU;

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2b30
DJNeKTpOHHBIE Y4eOHUKHU IO (PU3UKE. —
Pexxum nocryna: http://www.fizika.ru

2.3

Ar PEraTHbIC COCTOAHUA BCIICCTBA

-ICIIOJIL30BAaHUE BOCIIUTATEILHBIX BO3MOKHOCTEN
coliepKaHUs Y4eOHOTO MpeMeTa Yepe3 TIEMOHCTPAIUIO
ydaluMcCs IMPUMEPOB OTBETCTBCHHOI'O, IPaXKaAaHCKOT'0
MOBE/ICHUS, TIPOSIBICHHUS YETTOBEKOTIOOUS U
MOOpOCEPIEUYHOCTH, Yepe3 Moa00P COOTBETCTBYIOIINX
TEKCTOB ISl UTEHUS, 3a/1a4 JJIs PEeIIeHUs, TPOOIEMHBIX

bubmoreka [IOK
https://m.edsoo.ru/ff0c2b30

DNeKTPOHHBIE YUEOHUKH 110 (PU3HUKE. —
Pesxxum noctyna: http://www.fizika.ru
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CUTYyaIuii 171t OOCYKICHUS B KJlacce; MPUMEHEHHE Ha
YPOKE MHTEPAKTUBHBIX ()OPM pabOThI C yYCHUKAMHU:
MHTEIJICKTYaIbHBIX UTP, AUIAKTHYECKOTO TeaTpa JUls
CTUMYJIMPOBAHUS TIO3HABATEIBHON MOTHUBAITUH
IIKOJIbHUKOB; TUCKYCCHH, COACHCTBYIONINE YIAIIUMCS B
0OpEeTEeHNH OIbITa BEACHUSI KOHCTPYKTUBHOTO JAUAJIOTa;
rpYNIOBOH paboThI Wi pabOTHI B Tapax, KOTOPbIE y4aT
neTeil KoMaHTHOW paboTe U B3aMMOICHCTBHIO C

IPYTMU yUYE€HUKaMU;

Paznen 3. /[Bukenue u B3aumojeiicrue Tea (21 )

3.1

MexaHnyeckoe JBUKEHUE

-MCII0JIb30BAHUE BOCIIUTATENIbHBIX BO3MOKHOCTEH
coziepyKaHus y4eOHOro IpeMeTa 4yepes3 AEMOHCTPALHIO
yJaIIUMCs IPUMEPOB OTBETCTBEHHOT'0, I'PaXKJaHCKOTO
[1OBEJICHUS, IPOSIBIICHUS YETIOBEKOIIOOUS 1
TOOpOCEePACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIUX
TEKCTOB JUIsl YTEHUS, 3a/1a4 I PEeIeHUs, IPOOIEMHBIX
CUTyaLui 17151 00CYX/I€HUs B KJlacce; MpUMEHEHHEe Ha
YpOKE MHTEPAKTUBHBIX ()OpM pabOThI C YUEHUKAMU:
MHTEIJIEKTYaIbHBIX UI'P, JUIAKTUUECKOTO Tearpa A
CTUMYJIMPOBAHHUS [103HABATEIbHON MOTHBAIINH
[IIKOJIBHUKOB; AUCKYCCHUH, CONEHCTBYIOIME yYalllUMCS B
0OpETeHNH OMbITA BEIEHNS KOHCTPYKTUBHOI'O IMAJIOTa;
rpyIIoOBOI paboTHI UM pabOTHI B Mapax, KOTOpPbIE ydar
neTeil KoMaHHOM paboTe U B3aMMOAEHUCTBHUIO C
IPYTHUMH YYEHUKAMU;

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2b30
DJNeKTpOHHBIE y4eOHUKHU IO (PU3UKE. —
Pexxum nocryna: http://www.fizika.ru

3.2

WNuepuus, Maccca, IIIOTHOCTh

- NHALIMUPOBAHUE U MOIIEPHKKA UCCIIEA0BATEIBCKON
MeATEIbHOCTH YJallluXcs B paMKax pealn3aluyd MU
VHIMBUIYaJIbHBIX U TPYIIOBBIX UCCIIEA0BATENbCKUX
[IPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOKHOCTh
MPHOOpPECTH HABBIKU CAMOCTOSTEIBLHOTO PEIICHUs
TEOPETUYECKOM MPOOIEMbI, FTeHEPUPOBAHUS U
o(opmIIeHNs1 COOCTBEHHBIX UIEH, YBaXKUTEIBHOTO
OTHOILIECHUS K UY)KUM HJIESIM, TyOIMYHOTO BBICTYTIICHHS
repes ayIuTopuen, apryMeHTUPOBAaHUS M OTCTauBaHU

CBOEH TOYKH 3PECHUSL.

DNeKTpOHHbIE YUEOHUKH 110 (PU3HKE. —
Pexxum noctyma: http://www.fizika.ru
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3.3

Cumna. Buner cun

-HCTI0JIB30BaHUE BOCITUTATENIFHBIX BO3MOXXHOCTEH
COzlepXKaHus y4eOHOro IpeIMeTa uepes3 AEMOHCTPALIHIO
yJarmMes: IPIMEPOB OTBETCTBEHHOT'0, TPaXKIaHCKOTO
MOBEICHNS, IIPOSIBIICHUS YEIIOBEKOIIO0US 1
TOOpOCepIEYHOCTH, Yepes Mo00p COOTBETCTBYIOIINX
TEKCTOB JJIsl YTCHHUS, 33124 JJISl pEICHUs, TPOOIEMHBIX
CUTyaluii 1715t OOCYKICHUS B KJlacce; MPUMEHEHHE Ha
YPOKE MHTEPAKTHBHBIX ()OPM pabOThI C yICHUKAMHU:
MHTEIJICKTYaIbHBIX UTP, AUIAKTHYECKOTO TeaTpa JUls

CTUMYJIMPOBAHUA o3HaBaTeIILHOM MOTHUBaIIun

14

bub6moreka [IOK
https://m.edsoo.ru/ff0c2b30

DNeKTpOHHBIE y4eOHUKHU IO (PU3UKE. —
Pesxum noctyna: http://www.fizika.ru

Pasjen 4 . JlaBjieHue TBEPABIX TeJl, ;KUAKOCTeN U raza (21 4)

4.1

[Tepenaya naBrneHust TBEPALIMH TEIAMH,
JKUIKOCTIMH U Ta3aMu

- THULIMMPOBAHKE U MTOIJEPIKKA UCCIIE0BATEIbCKON
EATEIIBHOCTH yYalllUXCs B paMKaxX pealn3alii UMU
MH/VMBHIYAJIBHBIX U TPYIIIOBBIX MCCIIEA0BATEIbCKUX
[IPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOKHOCTh
PUOOPECTH HABBIKU CAMOCTOSITEIILHOTO PEILICHUS
TEOpPEeTUYECKOM MPOoOIeMbl, FEeHEPUPOBAHUS U
o(QopmIieHNs1 COOCTBEHHBIX UIEH, YBaXKUTEIBHOTO
OTHOILICHUS K YY)KUM 1M, TyOIMYHOTO BBICTYTICHHS
repes ayIuTOpuei, apryMeHTUPOBAaHUS U OTCTauBaHUs
CBOEU TOYKH 3PECHUSL.

bubmmoreka [IOK
https://m.edsoo.ru/ff0c2b30

DNeKTpPOHHBIC YUEOHHUKH MO (PU3HKE. —
Pexxum noctyma: http://www.fizika.ru

4.2

Z[aBJ'ICHI/IC KHUIAKOCTH

WHALIUAPOBAHUE U NOJJEPIKKA UCCIEA0BATEIbCKON
[IEATEIbHOCTH yYallluXCsl B paMKaX peaanu3alyuy UMHU
MH/VBHTYAJIbHBIX M TPYIIIOBBIX MCCIIE0BATEIbCKUX
[IPOEKTOB, UTO JACT HIKOJIbHUKAM BO3MOXKHOCTh
PUOOPECTH HABBIKU CAMOCTOSTEIBLHOTO PEIIEHUs
TEOpPETUYECKOM MPOOIeMbl, FTEeHEPUPOBAHUS U
oopmIleHNsI COOCTBEHHBIX UIEH, YBaXKUTEIHHOTO
OTHOIICHUS K YY)KUM HJIeSIM, TyOIMYHOTO BBICTYTICHHS
repes ayIuTOpueil, apryMeHTUPOBAaHUS U OTCTauBaHUs
CBOEH TOYKH 3PECHUSI.

but6moreka [IOK
https://m.edsoo.ru/ff0c2b30

OJNEeKTpOHHBIE YUEOHUKH MO (PU3UKE. —
Pexxum nocryma: http://www.fizika.ru

4.3

AtmocdepHoe naBieHue

-MHUUUPOBAHUEC U MMOAICPIKKA HCCJ'IC,Z[OB&TCJIBCKOI\/'I
JICATCIIBHOCTH YHalllUXCA B paMKax peainu3aliui UMU
MHIWBUIYAJIbHBIX U I'PYHNITOBBIX UCCIICAOBATCIBCKUX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30
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[IPOEKTOB, YTO AACT IIKOJIBHUKAM BO3MOXKHOCTh
MPUOOPECTH HABBIKU CAMOCTOSTEIILHOTO PEIICHUS
TEOPETUYECKOM MPOOIEMbI, TCHEPHUPOBAHUS U

o opmIIeHUsT COOCTBEHHBIX UJICH, YBAXKUTEIHHOTO
OTHOIICHHS K UY)KUM HJICSIM, TyOIMYHOTO BBICTYTUICHHSI
repes ayIuTOpue, apryMEeHTUPOBAHUS M OTCTAaUBAHUS
CBOCH TOUKH 3PCHHSI.

4.4

JleiicTBue KUAKOCTH U Ta3a Ha
IIOTPYKEHHOE B HUX TEJIO

-MHUIIUMPOBAHUE U TOJIEPKKA UCCIICIOBATEIBCKOM
NesITeIbHOCTH YYaIIUXCs B PaMKax pean3aiui UMU
WHMBUIYAIbHBIX U TPYIIOBBIX UCCIIEAOBATEIbCKIX
[IPOEKTOB, YTO JACT IIKOJIbHUKAaM BO3MOXKHOCTh
MPUOOPECTH HABBIKU CAMOCTOSTEILHOTO PEIICHUS
TEOPETUYECCKOM MPOOIEMbI, TCHEPUPOBAHUS U

o opMIIeHHUsT COOCTBEHHBIX HJICH, YBAXKUTEIHHOTO
OTHOIICHHS K YY)KUM HJICSM, TyOJIMYHOTO BBICTYILICHHSI
repe]] ayIuTOpUeH, apryMEHTUPOBAHUS M OTCTAaUBAHUS
CBOCH TOUKH 3PCHHSI.

bubanoreka [IOK
https://m.edsoo.ru/ff0c2b30

OJEeKTPOHHBIE YUEOHUKH IO (PU3UKE. —
Pexxum nocryna: http://www.fizika.ru

Pa3nen 5. Padora u MmomHocThb. JHeprus ( 13 v)

5.1

PaGora u MomHOCTS.

- HHULMUPOBaHUE U MOAJEPIKKA UCCIIEA0BATEIbCKON
IEATENIBHOCTH YYalllUXCs B paMKaxX pealn3alii UMU
MHIWBHUIYAJIbHBIX U I'PYNITOBLIX UCCIICAOBATCIILCKUX
[IPOEKTOB, UTO JACT IIKOJIbHUKAM BO3MOKHOCTh
HpI/I06p€CTI/I HaBBIKHM CaMOCTOATCIIBHOTO PCIICHUA
TEOPETUYECKOM MPOOIeMbl, FTEeHEPUPOBAHUS U
odopMIIeHNST COOCTBEHHBIX U, YBAKUTEITHLHOTO
OTHOILICHUS K YY)KUM HJIeSIM, TyOIMYHOTO BBICTYTICHHS
repes ayIuTopuel, apryMEeHTUPOBAaHUS M OTCTauBaHUS
CBOEH TOUYKH 3PEHHMS

3

bubmmoreka [JOK
https://m.edsoo.ru/ff0c2b30

DNeKTPOHHBIE YIEOHUKH 110 PU3HUKE. —
Pexxum noctyma: http://www.fizika.ru

5.2

HpOCTBIC MEXaHU3MbI

-MHUITUUPOBAHKE U TTOIIEPIKKA UCCIIEIOBATEIIbCKON
MeSTEIbHOCTH YYaIIMXCs B paMKaX pean3aiii UMU
WHIUBUTYaJIbHBIX U TPYIIIIOBBIX HCCIIEOBATEIHCKIX
[TPOEKTOB, UTO J1aCT HIKOJIbHUKAM BO3MOKHOCTh
MPUOOPECTH HABBIKK CAMOCTOSITEIILHOTO PEIICHUS
TEOPETUIECKOl MpoOIeMbl, TEHEPUPOBAHUS U

odopMIIeHNST COOCTBEHHBIX HJIEH, YBAKUTEIHLHOTO

but6moreka [IOK
https://m.edsoo.ru/ff0c2b30

(JJIeKTPOHHBIE Y4EOHUKHU 1O (PU3UKE. —
Pesxum nocryna: http://www.fizika.ru
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OTHOIIEHUS K UY>KUM HJICSIM, ITyOJTUIHOTO BHICTYTUICHHS
[epe ayIuTOpuen, apryMeHTUPOBAHUS U OTCTauBaHUS
CBOEH TOUKU 3PEHUS

5.3

Mexanndeckas OQHCPIruAa

-MHUITUUPOBAHKE M ITOJJICPKKA UCCIICI0BATEIIbCKOM
IeSATCIIBHOCTH YYAIIUXCS B paMKaxX pean3aliiii HMU
MHIUBHIyaJIbHBIX M TPYIIIIOBBIX MCCIIC0BATCIbCKUX
[IPOEKTOB, YTO JACT IIKOJIbHHUKAM BO3MOKHOCTb -
[IPHUOOPECTH HABBIKK CAMOCTOSATEILHOTO PEIICHHUS
TEOPETUYCCKOM MPOOIeMbl, TeHEPUPOBAHUS U
0(OpMIICHUST COOCTBEHHBIX HJICH, YBAXKUTEIBLHOIO
OTHOIIICHHUS K YyXKUM HJICSIM, IIyOJUIHOTO BBICTYILICHHUS
repe]] ayIuTOpUel, apryMEHTUPOBAHUS M OTCTAaUBAHMS
CBOCH TOUKH 3pEHUS

bubaunoreka [IOK
https://m.edsoo.ru/ff0c2b30

(JJIeKTPOHHBIEC Y4eOHUKHU IO (PU3UKE. —
Pexxum nocryna: http://www.fizika.ru

HTorosoe nosropenue ( 2 4)

Hroro 68
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8 ki1acc 2 yaca B HeJes10

Ne (Ha3zBanmue paziena dopMa peau3aliii BOCIUTATEIbHOrO nNoTteHnuaiaa |Kosuuyec|DiieKTpOHHbIE Y4eOHO-MeTOIHYECKHE
pas TeMBbI TBO MaTepHuaJIbl
e 4aCcoB,
na 0TBOUM
bIX HA
0CBOEHH
€ TeMbI
Pa3znen 1. TemoBble siBjaeHus( 28 u)
1.1 |Crtpoenue u CBOMCTBaA BeIIeCTBA - YCTAHOBJICHHE IOBEPUTEJIBHBIX OTHOIICHUH MEXY 7 DNEeKTPOHHBIE YYEOHUKH MO (PU3UKE. —
[eaaroromM 1 ydalmumucH, CHOCO6CTBYIOHII/IX Pesxum JOCTyIa:
[MO3UTUBHOMY BOCIIPUSITUIO IIKOJILHUKAMU TPeOOBaHUI U http:/Aww.fizika.ru
[POCHO YUUTEIIS; - IPUBJICUCHNE BHUMAHUS YIAIIUXCS K
00cyx1aeMoii Ha ypoke HH(popMaIiy, akTHBU3AIUN X
- =y X ’ bubmuoreka [JOK
[M03HABATEILHOU JICATSIIEHOCTH; https://m.edsoo.ru/ff0c2b30
1.2 | TermoBbIe MPOIIECCH -YCTaHOBJICHHE JI0BEPHTEIIBHBIX OTHONICHUI MEXKTY 21 bubnuotexa [IOK
[1€/1ar0roM M y4JaIuMACs, CIOCOOCTBYIONIMX https://m.edsoo.ru/ffoc2b30
[MO3UTUBHOMY BOCTIPUSITHIO IIKOJILHUKAMU TPeOOBaHUM U DeKTPOHHbIE YIEOHMKH 10 (H3HKeE. —
[MPOCHO YUUTEIIS; - IPUBJICUCHNE BHUMAHUS YIAIIUXCS K PeskiM 0CTyTa:
00CyX1aeMoi Ha ypoke HH(GOpMAIK, aKTUBU3AIMHA UX hito:/Awww.fizika.ru
[MO3HABATEIILHON JEITCILHOCTH, ) : :
Paszneua 2. JjiekTpryeckne 1 MAarHuTHbIe siBjieHus ( 384)
2.1 |DnexTpudeckue sBneHus. DIeKTpHueckue [[T00yKICHHEe 00yJarommXcst COOIIONATh Ha YPOKe 7 bubnmuoreka [IOK

3apsibl. 3apsHKEHHBIE Tela U UX
B3alMOJICHCTBHE.

OOIIENPUHATHIE HOPMBI ITOBECHMS, IPaBUIa OOIIEHUS CO
CTapUIMMHU (IlegaroraMi) U CBEpCTHUKAMU (y4yaliuMucs),
IPUHIUIB! Y9eOHON AUCIUIUTUHBI M CaMOOPTaHU3alluy; -
[IpHUBJIEYUCHNE BHUMaHUS 00Y4arOIUXCsl K [IEHHOCTHOMY

ACIICKTY M3y4YaCMbIX Ha YpOKax MNpCIMCTOB U ﬂBJ'ICHPIﬁ,

https://m.edsoo.ru/ff0c2b30
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MHUITUUPOBAHUE 00CYKIEHUH, BBICKa3bIBAHUN CBOETO
MHEHUSI, BBIPAOOTKH CBOETO JTJMYHOCTHOTO OTHOIIICHUS K
3ydaeMbIM COOBITHSIM, SIBICHUSM, JINLIAM;

2.2

[ToCTOSHHBIN 3IEKTPUUYECKUI TOK.

-II00YXKIeHUE 00yJaIoIUXCs COOMIOIaTh Ha YPOKE
OOIIEITPUHATHIC HOPMBI IIOBEJCHUS, IIpaBujia OOIICHUS CO
CTapiIUMH (IejaroraMu) ¥ CBEpCTHUKAMU (yJaIlIuMucs),
[IPUHIIAITBI YIeOHOUM TUCIIUTUTMHBI B CAaMOOPTaHU3AINH; -
[IpHUBJICYCHUE BHUMAHUS OOYUYaAIOIIMXCSI K IEHHOCTHOMY
ACTICKTY U3y4aeMbIX Ha YPOKAX MPEIMETOB U SBICHUI,
MHUIIMAPOBAHKE 00CYXICHUH, BEICKa3bIBAHHIA CBOCTO
MHEHUSI, BBIPAOOTKH CBOETO JJMYHOCTHOTO OTHOIIICHUS K
M3y4aeMbIM COOBITHSIM, SIBIICHUSIM, JIHIIAM;

20

bub6moreka [IOK
https://m.edsoo.ru/ff0c2b30

2.3

BHGKTpOMaI‘HI/ITHI)IC SABJICHUA

-II00YyXIeHUE 00y4aIOIIUXCsl COOIONIaTh HA YPOKE

001N PUHATBIE HOPMBI TOBECHMSL, IIPaBUIa OOIIEHUS CO
CTapLIMMHU (IIeAaroraMu) U CBEpCTHUKAaMU (ydyalluMucs),
[IPUHIUIBI Y4eOHON AUCHUILUIMHBI M CAaMOOPraHU3aLuy; -
[IpUBJICYUCHNE BHUMaHUs 00Y4aroMUXCsl K IEHHOCTHOMY
ACIICKTY U3y4aeMBbIX Ha YPOKaxX IPEIMETOB U SIBICHUH,
MHULMUPOBAHUE 00CYK/IEHUH, BbICKa3bIBAHUN CBOETO
MHEHMSI, BBIpaOOTKH CBOETO JINYHOCTHOT'O OTHOIIEHUS K
13ydaeMbIM COOBITHSIM, SIBICHUSM, JINLIAM;

bubmmoreka [IOK
https://m.edsoo.ru/ff0c2b30

2.4

BHGKTpOMaFHI/ITHa}I HHAYKIUSA

-ICTIOJIb30BAHNE BOCTIUTATEIHHBIX BO3MOXKHOCTEMN
cofiep)aHus y9eOHOTO MpeIMeTa Yepe3 JEMOHCTPAIIHIO
y4JaluMcsi IPUMEPOB OTBETCTBEHHOTO, TPaXTaHCKOTO
[MOBEICHUS, TIPOSIBIICHUS Y€TIOBCKOTFOOUS 1
TOOpPOCEPICIHOCTH, Yepe3 Moa00P COOTBETCTBYIOIINX
TEKCTOB JIJISl UTEHUS, 33189 JUISI PEIICHUS, TIPOOIEMHBIX
CUTYaIHi JUIst 0OCYKJIeHus B KJacce; [ MpruMeHeHHe Ha
[ypOKe MHTEPAaKTUBHBIX (hOpM pabOThI C yUEHUKAMU:
MHTEIUIEKTYaTbHBIX UT'P, TUAAKTHUECKOTO Tearpa JJis
CTHMYJIMPOBAHUS MTO3HABATEILHOW MOTHBAIHH
[ITKOJTPHUKOB; JUCKYCCUH, CONCUCTBYIOIINE yUAIUMCS B

06peTeHI/II/I OIlbITa BEACHWA KOHCTPYKTHBHOI'O

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2b30

Hrorosoe nosropenne (24)
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Hroro

68
9 kaacc 3 yaca B HeleJII0
Ne |HasBauue pazieia Dopma peann3alu BOCIUTATEIbHOIO MOTEHINANA |KomumyecTBo |IJ/1€KTPOHHBIE Y4eOHO-
pa3 TeMblI 4acoB MeTOIMYeCKHe MATePHAJIbI
ne
Ja
Paznen 1. Mexannueckue siBjieHus (404)
1.1 |Mexanuyeckoe nBIKeHUe (KUHEMATHKA) U |- YCTAHOBICHHE JOBEPHTE/IBHBIX OTHOLICHUN MEXILY 10 DNeKTPOHHBIE YYEOHUKH MO (PU3UKE. —
CIIOCOOBI €0 OIMCAHUS [1e/[aroroM M y4aluMHCsl, CIOCOOCTBYIOIINX Pexxum nocryna:_
[MO3UTUBHOMY BOCIPHUSTHIO IIKOJIbHUKAMU TPEOOBAHUHN U http:/Amww.fizika.ru
MPOCKO yUUTENs; - MPUBJICUCHHE BHUMAHUS yUaIIUXCs K
00Cy»X1aeMoi Ha ypoke HH(GOpMAINK, aKTUBU3AIMH UX
[M03HABATCIBbHOM ACATSIBHOCTH, brbmorexa LHOK
https://m.edsoo.ru/ff0c2b30
-no0y»XIeHUE 00yUaIOIIUXCs COOTIONIaTh HA YPOKE bubmuotexa [JOK
OOIETIPHUHATHIC HOPMBI ITOBEACHUS, TIPaBHIIa OOIICHUS https://m.edsoo.ru/ff0c2b30
CO CTapLIMMHU (TIeJaroraMu) U CBEpCTHUKaAMHU
(yJamumucs ), IPUHIUIBI y4eOHON AUCIUITITUHBI U
CaMOOpTaHU3AINH; - IPUBJICYCHNE BHUMAHUS
00y4aroLIMXCsl K IEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
YpOKax MpeJIMETOB U SIBICHHUH, MHUIIUUPOBAHHE
00CYXJICHH, BBICKAa3bIBAHUN CBOETO MHEHUS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K
M3y4aeMbIM COOBITHSIM, SIBICHUSM, JIUIIAM;
1.2 |BsaumoneiictBue Ten -no0yXx/1eHue 00yJaroIuXxcsi COOMOIAaTh Ha YpOKe 20 bubmoreka [JOK

O6HIerI/IH$ITI)Ie HOPMEI ITOBEJICHUS, ITpaBrJIa 06HI€HI/I$I

CO CTapImIMMH (nez(aror aMI/I) 1 CBCPCTHHUKAMU

https://m.edsoo.ru/ff0c2b30
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(yyarmmmucs), IpUHITUIBI YA9€OHON AUCITUTUTMHBI U
CaMOOpPraHU3aIlNY; - PUBICYCHIEC BHUMAHUS
00y4JaronIiXCsl K IGHHOCTHOMY aCIeKTy M3y4aeMbIX Ha
ypOKax MPEeIMETOB U SBICHUI, NHUITUUPOBAHUE
00CYXJICHHIA, BBICKa3bIBAHUI CBOETO MHEHWUS,
BBIPA0OTKH CBOETO JINYHOCTHOTO OTHOIIEHUS K
M3y4aeMbIM COOBITHSM, SIBICHUSM, JIHIIAM;

1.3

3aKoHEBI COXpaHCHUA

-1ICII0JIb30BAHNE BOCIIUTATEIbHBIX BO3MOKHOCTEN
CoziepKaHus y4eOHOro NpeaMeTa yepe3 AEMOHCTPALIUIO
ydalumcs IpUMEpPOB OTBETCTBEHHOI'O, IPAYKIAHCKOTO
[10BEICHUS, IPOSBICHUS YEJI0OBEKOIIOOUS U
TOOpPOCEPIEIHOCTH, Yepe3 MoA00P COOTBETCTBYIOIINX
TeKCTOB JJISl UTEHMS, 3314 JJIsl PELIeHuUs, TPOOIEMHBIX
CUTYyalMi JU1st 00CYKJIeHUs B KJlacce; MPUMEHEHHUE Ha
YPOKE HHTEPaKTUBHBIX (POpM pabOThI C yUEHUKAMU:
MHTEJJIEKTYalbHBIX UI'P, JTUAAKTUUECKOTO Tearpa AJis
CTUMYJIMPOBaHUs [103HABATEIbHOU MOTHBALIUU
[IIKOJIbHUKOB; TUCKYCCUM, COACHUCTBYIOIINE YYalIUMCS B
0OpETEeHHUH OTbITA BEIEHUS! KOHCTPYKTUBHOIO JIMAJIOra;
pyNIoOBOi pabOThI WM pabOTHI B Mapax, KOTOPbIE yyar
neTeit KOMaHHOM paboTe U B3aUMOAEHCTBHIO C JPYTUMHU

[YACHUKAMU

10

bubauoreka [IOK
https://m.edsoo.ru/ff0c2b30

Pasnen 2. Mexannueckue koJjieoanus u BoaHbI (154)

2.1

MexaHnueckue KojaeOaHus

-1ICTI0JIb30BAHKE BOCIIUTATEIbHBIX BO3MOXKHOCTEN
coziepKaHus y4eOHOro NpeaMeTa yepe3 IEMOHCTPALINIO
[ydaiumcst IpUMEpPOB OTBETCTBEHHOT'0, IPAYKIAHCKOTO
[OBEICHUS, IPOSBICHUS YEJIOBEKOIIOOUS U
TOOpPOCEPIEIHOCTH, Yepe3 MOI00p COOTBETCTBYIOIINX
TEKCTOB JJISl UTEHUS, 3a1a4 JJIsl PeIIeHus, TPOOIEMHBIX
CUTYyalHi J1st 00CYXKJIeHUs B KJlacce; MpUMEHEHHE Ha
YPOKE HHTEPAKTHUBHBIX (POpM pabOThI ¢ yUCHUKAMHU:
MHTEJJIEKTYalbHBIX UT'P, JUAAKTUUECKOTO Tearpa AJis
CTUMYJIMPOBAaHHUS [T03HABATEIbHON MOTHBALIH
[IIKOJIbHUKOB; TUCKYCCUM, COAEHCTBYIOIINE YYAIIMMCS B

but6moreka [IOK
https://m.edsoo.ru/ff0c2b30
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0OpETEeHNH OTBITA BEJICHUS KOHCTPYKTHBHOTO JTUAJIOTa;
rpyIoBoil paboThl UK paboThI B apax, KOTOPBIE y4aT
eTelt KoMaHIHOM paboTe U B3aUMOICUCTBHUIO C JPYTHMHU
yaeHHKaMu

2.2

MexaHnuueckue BOJIHBI. 3ByK

-MCII0JIb30BAHNE BOCIIUTATEIbHBIX BO3MOXKHOCTEH
CozlepaxKaHus yueOHOTO NpeaMeTa yepe3 1eMOHCTPALIUI0
y4aIuMCsi IPUMEPOB OTBETCTBEHHOT'O, I'PaXkJaHCKOTO
[TOBEICHUS, TIPOSBICHHS YETIOBEKOIIOOUS U
0OpOCEPAEUHOCTH, YePE3 MOA00P COOTBETCTBYIOIIUX
TEKCTOB JJISl YTCHUS, 33134 JJIsl PEIICHUs, TPOOIEMHBIX
CUTYyalui JUIst 00CYX/I€HUs B KJlacce; MPUMEHEHHE Ha
[YpOKE WHTEPAKTUBHBIX (hOpM pabOThI ¢ yYCHUKAMHU:
MHTEJUIEKTYalbHbIX UT'P, JUIAKTUUYECKOrO TeaTpa s
CTUMYJIMPOBaHUS [103HABATEIbHOW MOTHBALIUU
[IIKOJILHUKOB; JUCKYCCUHM, COACHCTBYIONIME yUalllUMCs B
0OpETEHHH OTIBITA BEICHUS! KOHCTPYKTUBHOTO JIMAJIOTA;
rpynnoBoil paboThl UK paboThI B Tapax, KOTOPbIE y4aT
eTeil KoMaHJHOW paboTe U B3aMMOAEUCTBHUIO C JPYTUMU

YYCHUKAMU

bu6moreka [IOK
https://m.edsoo.ru/ff0c2b30

Pa3nen 3. DiekTpOMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI(64)

3.1

DNIEeKTPOMAarHUTHOE TOJIE U
AIIEKTPOMArHUTHBIE BOJTHBI

-1ICII0JIb30BAHNE BOCITUTATEIbHBIX BO3MOKHOCTEH
CoziepKaHus yIeOHOTO MpeMeTa 4Yepe3 JEMOHCTPAIINIO
y4JaluMcs IPUMEPOB OTBETCTBEHHOTO, TPaXKJaHCKOTO
[MOBEJICHUS, TIPOSIBIICHUS Y€JIOBEKOTIOOUS 1
TOOpOCepAeYHOCTH, Yepe3 MoA00p COOTBETCTBYIONINX
TEKCTOB JIUISl UTEHHS, 33134 JJIsl PEIICHUs, TPOOIEMHBIX
cUTyalui UIst 00CYX/IeHUs B KJlacce; MpUMEHEHHE Ha
[ypOKe MHTEPAaKTUBHBIX (hOpM pabOThI C yUEHUKAMU:
MHTEIUIEKTYalbHbBIX UTD, JUIAKTHUYECKOTO TeaTpa I
CTHUMYJIMPOBaHUS TIO3HABATEIBHON MOTHBAINH
[IIKOJIbHUKOB; IUCKYCCUH, COACHCTBYIONINE YUaIlIUMCS B
0OpETEHHH OTIBITA BEICHUSI KOHCTPYKTUBHOTO JINAJIOTa;
rpyInoBoil paboThl UK paboThI B apax, KOTOPbIE y4aT

eTeil koMaHJHOM paboTe U B3aMMOJECHCTBHIO C JPYTUMU

DNeKTpOHHBIE YIEOHUKH 1O (pu3mKe. -
Pexum nocryna:_

http://www.fizika.ru

bub6moreka [IOK
https://m.edsoo.ru/ff0c2b30
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[YACHUKaMU

Paznen 4 . CBeroBble siBjaeHusi(15 4)

4.1 | 3akon pacrpocTpaHeHus cBeTa - YCTaHOBJICHHE JIOBEPUTEIIbHBIX OTHOICHHUI MEXILY DNeKTPOHHBIC YUCOHUKH TIO (PH3HKE. —
[1€1ar0roM M y4aluMHucsi, ClIoCOOCTBYIOIINX PexnM JI0CTyTIa:
[IO3UTHBHOMY BOCIPUSATHIO IIKOJIbHUKAMU TPEOOBaHUHN U http://www.fizika.ru
pPOCKO yUUTENs; - MPUBJICUCHHE BHUMAHUS yUaIUXCs K
00CyXJ1aeMOH Ha ypoke HH(POPMaLUH, aKTUBU3ALMH UX
MO3HABATCIILHOMN JIEATSIHHOCTH, brbmorexa LIOK
https://m.edsoo.ru/ff0c2b30
4.2 | JIun3bl ¥ ONTHYECKHE TPHOOPHI - MHULMMPOBAHNE H IOUICPIKKA HCCIICI0BATENIBCKOM OJNEeKTPOHHBIE YUEOHUKH IO (PU3UKE.
NIEATEIBHOCTH YYaIMXCs B paMKaX pean3alii UMU PexuM 10cTyma;
MHMBUAYaAJIbHBIX U TPYIIIOBBIX UCCIIEA0BATENbCKUX http://www.fizika.ru
[IPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXHOCTb
MpUOOPECTH HABBIKH CAMOCTOSTEIILHOTO PELICHUS
TeopeTUUYECKOI MpoOIeMbl, TEHEPUPOBAHUS U BH6H_HOTeKa HOK
oopmiteHnst COOCTBEHHBIX UJICH, YBAKUTEIBHOTO https://m.eds00.ru/ff0c2b30
OTHOLICHHUS K UY)KUM HJIESIM, ITyOJIMYHOTO BBICTYIIJICHUS
[epes ayAuTOpUel, apryMEeHTUPOBaHUS U OTCTauBaHUS
CBOEH TOYKH 3PECHUS
4.3 -1ICTI0JIb30BAHNE BOCIIUTATEIbHBIX BO3MOXHOCTEN

PaznoxeHue 0enoro cBeTa B CHEKTP

coziepKaHus y4eOHOro MpeaMeTa yepes3 IeMOHCTPALINI0
[ydarumcsi IpUMEpPOB OTBETCTBEHHOT'0, IPAXKIaHCKOTO
[IOBEICHU S, IPOSBICHUS YEJIOBEKOIIOOUS U
TOOpOCEPIEIHOCTH, Yepe3 MOA00p COOTBETCTBYIOIINX
TEKCTOB JJISl UTEHUS, 3aa4 JJIs peIIeHus], TPOOIEeMHBIX
CUTYyalMi J1sl 00CYXJIeHUs B KJlacce; MPUMEHEHHE Ha
YPOKE HHTEPaKTHUBHBIX (POpM pabOThI ¢ yUCHUKAMHU:
MHTEJJIEKTYalIbHBIX UT'P, TUAAKTUUECKOTO Tearpa AJis
CTUMYJIMPOBaHNUs [T03HABATEIbHON MOTHBALIMH
[IIKOJIbHUKOB; TUCKYCCUM, COAEHCTBYIOIINE YUAIUMCS B
0OpETEeHHNH OTIbITA BEIEHUS! KOHCTPYKTUBHOTO JUAJIOra;
pYyMIOBOi pabOThI WM pabOTHI B Mapax, KOTOpbIE yyar
neTeit KOMaHHON paboTe U B3aUMOAEHCTBUIO C PYyTUMHU

YUECHUKaMU;

OJEeKTpOHHBIE YUEOHUKH MO (PU3UKE.
Pexum nocryna:_
http://www.fizika.ru

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2b30
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Pa3nen 5. KBanroBrule siBiienust 17 yacos

5.1

I/ICHyCKaHI/Ie U IIOITIOIICHUE CBETAa aTOMOM

- MHULIMMPOBAHUE U MOAJEPHKKA UCCIIEA0BATEIbCKON 4
JICATCIIbHOCTH YUalllUXCA B paMKax pcajin3alliui UMU
MH/AMBUYaJIbHBIX M IPYIIIOBBIX UCCIIEA0BATEIbCKUX
[IPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXHOCTb
[IPHOOPECTU HABBIKM CAaMOCTOSATENILHOTO PELICHUs
TEOPETUYECKOI MPOOIEMBbI, TCHEPUPOBAHUS U
oopMmiieHnss COOCTBEHHBIX UJIEH, YBAXKUTEIBHOTO
OTHOLICHUSA K UYKUM UACAM, Hy6JII/I‘-IHOI‘ O BBICTYILJICHHUA
epen ayquTopueil, apryMeHTUPOBAaHUS U OTCTauBaHUS
CBOEH TOYKH 3PECHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0c2b30

5.2

Crpoenue aroMHOTO si7pa

- MHULIMMPOBAHUE U MOAJEPHKKA UCCIIEA0BATEIbCKOM 6
ACATCIIbBHOCTH YHalllUXCA B paMKax pcajin3dallui UMHU
VH/MBUYaJIbHBIX U IPYIIIOBBIX UCCIIEI0BATEIbCKUX
MPOCKTOB, YTO JACT IIKOJbHUKAaM BO3MOXHOCTb
pUOOPECTH HABBIKU CaMOCTOSATENILHOTO PELICHHUs
TEOPETUYECKON NPOOIEMBbI, TEHEPUPOBAHUS U
oopmiieHuss COOCTBEHHBIX UJIEH, YBAXKUTEIBHOTO
OTHOIICHUA K UY)KUM UACAM, Hy6J'II/I‘~IHOl"O BBICTYIIJICHUA
repes ayAuTOpUen, apryMEHTUPOBAaHUS U OTCTauBaHUs
CBOEH TOYKH 3PEHHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2b30

5.3

SnepHble peakuumn

- HTHALINUPOBAaHUE U MOAJEPIKKA UCCIIEA0BATEIBCKON 7
NEeSITeIbHOCTH YJallliuXcs B paMKax pean3alii UMU
WH/IMBUYaJIbHBIX M IPYIIIOBBIX UCCIIEI0BATEIbCKUX
[IPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXHOCTh
MpUOOPECTH HABBIKM CAaMOCTOSATENILHOTO PELICHHUs
TEOPETUYECKON MPOOIEMBbl, TEHEPUPOBAHUS U
oopmiteHust COOCTBEHHBIX UJEH, YBAXKUTEIHHOTO
OTHOILIEHUS K YYXKUM HJIeIM, TyOJTUYHOTO BBICTYIJICHUS
repes ayAuTOpUen, apryMEHTUPOBaHUs U OTCTauBaHUS

CBOEH TOYKH 3PEHHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2b30

Pa3nen 6. IloBropurebHo-00001aI0IIMIE MOTY/Ib 9 yacoB
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6.1

[loBroperne u 00OOIIEHHE COMEpPKAHNS
Kypca ¢muka 3a 7-9
KJ1acc

-MCIIOJIb30BAHNE BOCIIUTATEIbHBIX BO3MOXKHOCTEN
CozlepaxKaHus yueOHOTO NpeMeTa Yepes3 1eMOHCTPALIUI0
y4aIuMCs IPUMEPOB OTBETCTBEHHOI'O, IPAYKIAHCKOTO
MOBEJICHUS, TIPOSBICHUS YEJIOBEKOIIOOUS 1
N0OpPOCEPAECUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX
TEKCTOB JJISl YTEHUS, 3334 JJIsl PEIICHUs, TPOOIEMHBIX
CUTYyalui JUIsl 00CYX/I€HUS B KJlacce; IMPUMEHEHHUE Ha
YPOKE HHTEPAaKTUBHBIX (hOpM pabOThI C yUCHUKAMHU:
WHTEJUIEKTYaIbHBIX UI'P, JUAAKTUYECKOTO Tearpa AJis
CTUMYJIMPOBaHUs [103HABATEIbHON MOTHBALIUU
LIKOJIbHUKOB; JUCKYCCUH, CONECHCTBYIOIINE yJalIUMCsl B
O0OpETEHHH OTIBITA BEICHUSI KOHCTPYKTUBHOTO JIMAJIOTA;
rpyInnoBoil paboThl UK paboThI B apax, KOTOPbIE y4aT
neTeil KOMaHHON paboTe U B3aUMOACHCTBHIO C JPYTUMH
YYEHUKaMU;

bubmoreka [IOK
https://m.edsoo.ru/ff0c2b30
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITPOI' PAMMOBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS

7 KJIACC

Kon
npoBepsieM
oro
pe3yiabrara

IIpoBepsieMble peIMeTHbIE Pe3y/IbTAThI OCBOCHHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
001ero oopasoBaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITOHATHUA

1.2

pasjinduarb ABJICHHUA 110 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX HAHHOC (I)I/I3I/I‘ICCKOG
SABJICHHUC

1.3

pacrno3HaBarh MPOSBICHUE U3YUEHHBIX (U3NYECKUX SIBJICHUM B
OKpY)KalollleM MHpe, B TOM uucie (U3NYECKHUE SIBICHUS B
IpUpoJie, MPU ATOM MEPEBOAMTH NPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIIEIATH CYIIECTBEHHbIE CBONCTBAa (TPU3HAKH)

(UBUYECKUX SBICHUN

1.4

ONKCHIBaTh M3YYEHHbIE CBOWCTBA TEN U (PU3UUECKUE SIBICHUS,
UCHOJB3Ya (PM3UUECKHUE BEJIUYUHBL, IPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (U3NYECKUN CMBICT HCHOJIb3YEMbIX BEIUYMH, UX
0003HauUeHUs W E€AUHULBI (PU3NYECKUX BEJIWYUH, HAXOAUTH
(dbopMyInbl, CBA3BIBAIONINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C
IpYyTMMHU  BEJIMYMHAMHU, CTPOUTH TIpauKu  HU3YYEHHBIX

3aBHCUMOCTEN (U3NYECKUX BEIUYUH

1.5

XapaKTepUu3oBaThb CBOICTBa TECII, (I)I/I3I/I‘ICCKI/IC SABJICHUA H
MponecCChbl, UCHOJb3Yyd H3YUCHHBIC 3aKOHBI, IIPHU 3TOM OaBaTb
CJIOBCCHYIO (I)OpMy.HI/IpOBKy 3aKOHa W 3aludChIBaTb €ro
MaTEMAaTUYCCKOC BBIPAKCHUC

1.6

O0O0BACHATH (PU3UUYECKUE SIBIIEHUS, ITPOLIECCHI U CBOICTBA Tell, B
TOM YUCI€ U B  KOHTEKCTE CHUTyalluii  IpPaKTHUKO-
OpUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYHUHHO-
CJIICICTBCHHBIC CBSI3M, CTPOUTHh OOBsicCHEeHWe u3 1 — 2
JIOTMYECKUX IIaroB ¢ OMopol Ha 1 — 2 M3y4EeHHBIX CBOMCTBA
(bU3UIECKUX SIBIICHUH, (bU3UIECKUX 3aKOHA WITH




3aKOHOMEPHOCTH

1.7

pemare pacu€TtHble 3amau B 1 — 2 JEWCTBUS, HCHOJB3YS
3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (PU3MUECKUE BEITMYUHBI:
Ha OCHOBE AaHaJIM3a YCJIOBUS 3a/Jaud 3alUChIBaThb KpaTKoOe
yCIIOBHE, TOJICTABIATh (PU3MUECKUE BETHMYMHBI B (POPMYIBI U
OPOBOAMTH  PACYEThl, HAXOAWUTH CIIPABOYHbIC JaHHEIC,
HEOOX0ouMBbIe ISt pereHus 3ajad, OLICHUBATb

PEAUTUCTUIHOCTD MOTy4YEeHHOW (PU3UYECKOI BETUNIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO pEHIUTh MpU
noMomu (U3NYECKUX METOIOB, B OMHCAHMM HCCIIEAOBaHUS
BBIICTISITh ~ MPOBEpAEMOE  MPEANONOoKeHHue  (THIOTE3Y),
pa3iauyaTh M HMHTEPIPETUPOBATH IMOITYYCHHBIH pE3YIbTar,
HAXOIUTh OMIMOKH B XOJ€ OIbITa, JAeJaTh BBIBOABI IO €ro
pe3ynbraram

1.9

MIPOBOJUTH OMBITHI 11O HAOMIOACHUIO (PU3NUYECKUX SIBICHUHN WIH
(UBUYECKUX CBOMCTB Tei: (HOPMYJIUPOBATh IPOBEPSEMbIC
MIPEANOIOKEHUS, COOMpPATh YCTAaHOBKY W3 TPEIJI0KEHHOTO
000pyIOBaHus, 3alMKMCHIBATh XOI ONbITa W (HOPMYIUPOBATH

BBIBOBI

1.10

BBIIIOJIHATh ~ IPSAMBIE  U3MEPEHHMS € HCIOJIb30BAHHUEM
AQHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3alUCHIBATh MOKAa3aHUS
npuboOpoB ¢ yu€TOM 3aJaHHOM aOCOJIIOTHON MOIrpemHOCTH
U3MEPEHUN

1.11

MNpOBOAUTHL HCCICAOBAHUC 3aBUCUMOCTHU OgHOM (1)H3H“I60KOI>1
BCIIMYUHEBI OT ):[pyroﬁ C UCIIOJIb30BAHUCM IIPSAMBIX I/I3MepeHI/II71,
Y4aCTBOBAaTb B IINIAHUPOBAHUU yqe6Horo HUCCICAOBaHMA,
CO6I/IpaTB YCTAaHOBKY H  BBIIOJHATEL HU3SMCPCHUSA, CICAYA
MNPCIJIOKCHHOMY IJ1aHYy, (I)I/IKCI/IpOBaTB PE3YIIbTAThI
HOJ'Iy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/IquKI/IX BCJIIMYMH B BHIC
MPEIJIOKCHHBIX Ta6J'II/II_I n Fpa(pHKOB, JAc€JIaTb BBIBOAbLI 110
pe3yiibTaTtaM UCCIICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHbIE H3MEPEHUsS (PU3NUECKUX BETUYHH,
cienys MpeNIoKEHHOM HMHCTPYKIMH: TPU  BBINOJIHEHUU
U3MEpPEHU coOHupaTh HSKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIYHCIIATh 3HAYEHUE NCKOMOW BEJIMYMHBI

1.13

coOoaTh TMpaBWiIa TEXHUKH O€30MacHOCTH NpH pabore ¢
71a00paToOpHBIM 00OPYIOBAHUEM

1.14

yKa3bIBaTh MPHUHIMIBI JIEHCTBUS NPUOOPOB U TEXHUUYECKUX




YCTPOICTB, XapaKTepru30BaTh MPUHLHUIIBI IEHCTBUS N3YYEHHBIX
npuOOpoB U TEXHUYECKHMX YCTPOWCTB C TIOMOIIBIO UX
ONMCAHUS, WCIONb3YS 3HAHUS O CBOWCTBAX (HHU3HUECKHUX
ABIIEHUW W HeoOXoaumble  (U3MYECKHE  3aKOHBI U
3aKOHOMEPHOCTHU

1.15

NPUBOIUTH NPUMEPHI (HaXOOUTh MH(DOPMAIMIO O MpUMeEpax)
NPAaKTUYECKOTO  HCIOJBb30BaHUS  (DU3MYECKMX 3HAHUH B
MOBCEAHEBHOM JKU3HU Ui obecrieueHus: 0e30macHOCTH TpU
oOpamieHny ¢ mpuOOpaMH W TEXHUYECKHMMHU YCTPOWCTBAMH,
COXpaHEHHUS 3/I0POBbSI U COONIOACHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KAIOILIEH cpejie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHKOB I/IH(I)OpMaI_II/II/I B CCTH
I/IHTepHeT B COOTBCTCTBHHU C 3aJaHHBIM ITIOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMCIOIIUXCS 3HAaHUM U HYTGM CpPaBHCHUA
pa3IMdYHbIX HCTOYHHUKOB BBIACIIATDH HH(bOpMaHI/IIO, KOTOpasa
SABIIACTCA HpOTHBOp@‘IHBOfI HJIA MOYKET OBITH HGHOCTOBepHOﬁ

1.17

UCIONB30BaTh  IPU  BBINOJIHEHUM  Y4€OHBIX  3a/JaHui
HAy4YHOIIOMYJISIPHYIO JIUTEpATypy (PU3MUYECKOro Conep KaHMUs,
CIIpaBOYHBIE MaTepHalibl, pecypcsl ceth HHTepHeT, Bianersb
npuéMaMyd  KOHCIIEKTHPOBaHUS TEKCTa, IMpeoOpa3oBaHuUs
MH(pOpMaIMU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpaTKHe IHCbMEHHbIE U YCTHBIE
cooOlIeHnss Ha OCHOBE 2 — 3 MCTOYHMKOB MH(pOpMaIUU
¢u3nUecKkoro coiaepXkaHus, B TOM 4YHCJIE MYOJIMYHO J€NaTh
KpaTKue COOOIIEHHsI O pe3ylbTaTaXx MPOEKTOB WINM Yy4eOHBIX
MCCJIEJOBAHUM, TIPX 3TOM I'PaMOTHO UCIOJIb30BaTh U3yUEHHBIN
NOHATUHHBIN  ammapar Kypca  (QHU3UKH, CONPOBOXIAThH
BBICTYIUICHHE NIPE3EHTAIEN

1.19

Ipu BBIIIOJIHCHUHA y‘-IC6HBIX IMPOCKTOB U HCCIIeIOBaHUM
pacnpeacisaThb 00SI3aHHOCTH B rpymnmnc B COOTBCTCTBHUU C
INOCTaBJICHHBIMHU 3agadaMH, CJICIUTH 3a BBIIIOJIHCHUCM IlJIaHa
HCﬁCTBHﬁ, aJICKBATHO OIICHUBATh COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTh  I'PYHIIBI, BBICTPAWMBATL KOMMYHUKATUBHOC
B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYIKAIOIINUX

8 KUIIACC

Kon

IIpoBepsiemMble NpeMeTHBIE Pe3yJabTaThl 0CBOCHHS




nposepsie
MOTro0
pe3yJbTar
a

OCHOBHOW 00pa30oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 001Ier0
oOpa3zoBaHust

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

pasinyarb ABJIICHHUA II0 OIIMCAHHUIO MX XapaKTCPHBIX CBOMCTB H
Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOHIUX OaHHOEC (bl/ISI/ILIeCKOC
SABJICHUC

1.3

pacro3HaBarh NPOSIBICHHE W3YUYEHHBIX (PU3MUECKUX SBICHUN B
OKpYXaroIllleM MHpe, B TOM uucCiie (U3NYECKHE SIBICHHS B
IpUpOJIE, IpPU 3TOM NEPEBOJUTH IPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYHICCTBEHHBIE CBONCTBA (IIPH3HAKH)

(bU3HYECKUX SBICHUAN

14

OIMCHIBAaTh M3yYEHHbIE CBOMCTBA Teld U (U3NYECKHE SBICHUS,
UCHONb3Ys (PU3NYECKHE BEJIMYMHBI, NIPU OMMCAHUM HPABUIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT HCIOJIB3YEMBIX BEIUYMH,
0003HAYEeHUsI M E€AMHUIBI (U3NYECKUX BEIUYMH, HAXOIUThH
(bopMynbl, CBA3BIBAIOIME JaHHYIO (DU3MYECKYIO BEITUYHHY C
JIPYTUMHM  BEIMYMHAMH, CTPOUTh TIpaduKd  HM3YYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapaKkTepu30BaTh CBOMCTBA Tell, (U3MUYECKUE SBICHUS H
MPOIIECChI, UCIIONB3YySd HM3yYEHHBIE 3aKOHBI, NMPU STOM J1aBaTh
CIIOBECHYIO  (POPMYIMPOBKY 3aKOHa W  3alMChIBaThb  €ro

MAaTeMaTUICCKOC BBIPAKCHUEC

1.6

OOBSICHATH (PU3NYECKUE TIPOLIECCHI U CBOICTBA TEJI, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallUd TpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbISABISATh TPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsicHeHNE M3 1 — 2 JOTMYECKHX IIaroB C IOMOINBI0 1 — 2
W3YYEHHBIX CBOMCTBAa (DUM3MUECKHX SBIECHUH, (U3HUECKUX

3aKOHa HUJIM 3aKOHOMCPHOCTHU

1.7

pelmars pacu€THBIE 3a1a4M B 2 — 3 AEHCTBUSI, UCIIOIb3Ys 3aKOHBI
1 (GOopMyIIbl, CBA3BIBAIONIME (PU3HUECKUE BETMUUHBI: HA OCHOBE
aHajau3a YyCIOBUA 3alaud 3alMChbIBaTh KpPAaTKOE YCIIOBHE,
BBISIBIISITh HEIOCTATOK JIaHHBIX JJISl PELCHUs 3a/1a4, BEIOUPATh
3aKOHBI U (POPMYITBI, HEOOXOUMBIE /IS €€ PeLIeHUs, IPOBOANUTH
pacyéThl M CpaBHMUBATh MOJYYEHHOE 3HAYCHHE (PU3NUECKOU

BCJINYHHBI C U3BCCTHBIMU JaHHBIMUA

1.8

pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPblE MOXKHO pEHIUTh MpU
MOMOIIM  (PU3UYECKUX  METOJIOB, HCIIOJIB3YS  OINHCAaHUE




HUCCIICOOBAaHM, BBIACIIAATE  IPOBEPACMOC  IIPEAIIOIONKCHUC,
OLICHUBATH ITPAaBHUJIIBHOCTH IIOpAAKA IMPOBCACHUSA UCCIICAOBAHMA,
J€J1aThb BbIBOJbI

1.9

MIPOBOAMTD OTBITHI 110 HAOIIONEHHUIO (PU3MUECKUX SBICHUN WU
¢u3nvYeckux CBOWCTB Tel: (OpMYyIHpOBaTh IMPOBEPSIEMbIE
NPEINONOKEHHs, COOUpaTh YCTAHOBKY U3 TPEATIOKEHHOTO
00OpyIOBaHUS, OMHUCHIBATH XOJ ONbITAa U (POPMYyIHPOBATH

BBIBO/JbI

1.10

BBINOJIHATH NPSIMbIE U3MEPEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX
npubOpOB M JaTYMKOB (DU3MUYECKUX BEJIWYMH, CPaBHUBATDH
pe3yibTaThl HU3MEpPEeHUH ¢ y4y&€ToM 3aJaHHOW abCONIFOTHOU
HOTPEUIHOCTH

1.11

MPOBOAMTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHON (hHU3HYECKOi
BEJIMYUHBI OT APYrOM € MCIHOJB30BAHUEM IPSMBIX U3MEPECHUM:
IJIAaHUPOBATh UCCIIEJOBAHNUE, COOMPATh YCTAHOBKY U BBIIIOJIHATH
U3MEpeHus, CIeaysl MpeIOKEHHOMY IIIaHy, (UKCHPOBAaTh
pe3yibTaThl MOJYyYEHHOW 3aBUCUMOCTH B BHAE TaOnui U
rpaduKoB, 1e1aTh BBIBOABI IO PE3ybTaTaM MCCIIeI0BaHuUs

1.12

MNpOBOAUTL KOCBCHHBIC H3MCPCHUSA (I)I/I3I/I‘-ICCKI/IX BCIIMYHH:
IUIaHUPOBATL  U3MCPCHMU, CO6I/IpaTI> OKCIICPUMCHTAJIIBHYTO
YCTAaHOBKY, CIICAYSA Hpe,Z[HO)KeHHOP'I HHCTPYKIIMHU, U BBIYUCIIATH
3HaAYCHUC BCIINYHUHBI

1.13

coOmoaTh MpaBUJia TEXHUKH O€30IacHOCTH MNpH paboTe C
71a00paTOpHBIM 00OPYIOBAHUEM

1.14

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3YUEHHBIX TPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOM HA MX ONMHMCAHUS, UCIIOIb3Ys
3HaHHUA O CBOWCTBaX (PU3MYECKUX SBICHUH M HEOOXOIUMbIE

¢bu3nyeckre 3aKOHOMEPHOCTU

1.15

pacrio3HaBaTb IpOCTHIC TCEXHUYCCKUC yCTpOﬁCTBa u
HU3MCPUTCIIbHBIC l'IpI/I60pBI nmo c¢xemaM M CXECMaTHu4HbIM
PpUCYHKaM, COCTaBJIATH CXEMbI OJJIICKTPUYCCKUX Lemein ¢
IIOCIICI0OBATCIIbHBIM u napajjicJIbHbIM COCINMHCHUECM
QJICMCHTOB, pas3jindad YCIOBHBIC 0003HAYECHUST DIIEMCHTOB

ANEKTPUUECKUX LIETIEN

1.16

MPUBOIUTH TIPUMEPHI (HAXOAUTH HH(POPMAIUIO O TPUMEpax)
MPAaKTUYECKOTO  HCIIONB30BaHUS  (PU3MUECKUX 3HAHWKA B
MTOBCEHEBHON KHU3HHM JJIs1 oOecrieueHuss O€30MacHOCTH TpHU
oOpamieHUu ¢ MpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH,




COXpaHEHUsS 370POBbS M COOJIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOIIEH cpejie

1.17

OCYIIECTBIIATh MOWCK HH(pOpMANUK (U3HUECKOTO COACPNKAHUS
B ceTu MHTepHET, HA OCHOBE MMEIOLIUXCS 3HAHUW MU IIYyTEM
CpaBHEHHS JIOTIOJTHUTEIBHBIX HCTOYHHKOB BBIJICIIATH
MH(POPMALIUIO, KOTOpast SIBJISIETCS MPOTUBOPEUYNBOM HIIM MOXKET
OBITh HEJOCTOBEPHOI

1.18

WCIIONIb30BaTh TPU BBIIOJIHCHUHM YYEOHBIX 3aJlaHUl Hay4dHO-
MOMYIISIPHYIO JUTEpaTypy (hU3UIECKOTO COJIEPIKaHMSI,
CIpaBOUYHbIE MaTepuaibl, pecypchl cetu VHTepHET; BIaneTh
npuéMaMy  KOHCIICKTUPOBAHHMS  TEKCTa, MpeoOpa3oBaHMS
nH(pOpMaIU U3 OJHON 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3/laBaTb COOCTBEHHbIE NMCbMEHHBIE M KpAarKUE€ YCTHBIE
cooOmieHusi, 0000mas  WHPOPMAIUIO M3  HECKOJIBKHUX
MCTOYHUKOB (PHU3MUECKOTO COACPIKAaHUS, B TOM YUCIIE ITyOIIMIHO
MIPEJICTABIISITh PE3YJbTaThl IPOEKTHOM WIIM MCCIIEI0BATEIbCKON
NeSITEIbHOCTH, MPH 3TOM I'PaMOTHO KCIIOJIb30BATh M3yYEHHBIN
MOHATUMHBIA  anmmapar Kypca  (U3HKH, CONPOBOXKAAThH

BBICTYIUICHHE NIpE3eHTalEN

1.20

IIpHU  BBIIIOJHCHUU y"Ie6HLIX IMPOCKTOB U HCCIIeIOBaHUI
(I)I/I3I/ILICCKI/IX MpoHeCcCOB PacupeCaACIIATb 00SI3aHHOCTH B TpyIIic B
COOTBCTCTBUM C IIOCTAaBJICHHBIMU 3aJa4aMu, CICIHUTb 3a
BBIIIOJIHEHHEM IIJJaHAa JEUCTBUM H KOPPEKTHUPOBATL €TI0,
aJICKBATHO OILICHUBATDH COOCTBEHHBIH BKIaJd B JCATCIBbHOCTDH
I'pyIIibl, BBICTPAaWUBATL KOMMYHHKATHUBHOC B3aHMOﬂeﬁCTBHe,
MPOABJIAA TOTOBHOCTD pa3pCliaThb KOH(I)J'II/IKTBI

9 KJIACC

Kon
nposepsieM
oro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3yabTAaThl OCBOCHHSA
OCHOBHO} 00pa30BaTeJIbHON POrpaMMbl OCHOBHOI'O
0o011ero oopasoBanust

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pa3nuyaTh SBJICHUS 110 OMMCAHUIO UX XaPAKTEPHBIX CBONCTB U
Ha OCHOBE ONBITOB, AEMOHCTPHUPYIOIIUX AaHHOE (PU3HUECKOe
SIBIICHUE

1.3

pacrio3HaBarh MPOSBICHUE M3YYEHHBIX (DU3NUYECKHUX SBICHUN




B OKPYXAIOIIEM MHUpPE, B TOM 4Hcie (HU3NYCCKUE SBICHUS B
NpHUpoe, TPU ITOM TEPEBOAUTH TPAKTHYSCKYIO 3a/ady B
y4eOHYIO, BBIICTSATh CYIIECTBECHHBIC CBOMCTBA (IIPU3HAKH)
(U3NYECKIX SBICHUI

1.4

OIMCHIBATh U3yYCHHBIE CBOMCTBA TeN M (PU3NUYECKHE SIBICHUS,
UCTONB3Ys (pU3MUeCcCKue BETUUNHBL, IPU OMUCAHUN TPABUIIBHO
TPAaKTOBaTh (U3UUYECKUNA CMBICI HCHOJIB3YeMbIX BEJIHYHWH,
0003HAYeHUSI W €AWHUIBI (U3NYECKUX BEIWYHH, HAXOJUTh
(GopMyITBI, CBS3BIBAIOIINE JaHHYIO (U3MYECKYIO BEIWYHHY C
JOPYTMMH  BEIMYMHAMH, CTPOUTH TIpauKu  HM3YyYEHHBIX

3aBHCUMOCTEH (PM3NYECKUX BEITUYNH

1.5

XapaKTCpU30BaTb CBOMCTBa TCII, (1)I/I3I/I‘I€CKI/IC SABJICHUA H
IpoUEeCChbl, UCIOJIBb3Yysd U3YUYCHHBIC 3dKOHBI, IIPH 3TOM J4BaTb
CJIOBCCHYIO (1)OpMy'J'II/IpOBKy 3aKOHa MW 3allMChIBaTb ¢€ro
MAaTeMaTH4YCCKOC BbIPAKCHUC

1.6

OOBACHATh (PU3MUECKHE TPOIECCH U CBOWCTBA TEJ, B TOM
YHCIie U B KOHTEKCTE CUTYallMi MPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH [PUYUHHO-CIEICTBEHHBIE  CBSI3H,
CTPOUTH OOBSICHEHHE U3 2 — 3 JJOTUYECKHUX 1IAroB C IOMOILBIO
2 — 3 W3YYCHHBIX CBOICTBa (DU3NYECKUX SBICHUI,

(1)I/ISI/I‘~IGCKI/IX 3aKOHAa HUJIM 3aKOHOMCPHOCTH

1.7

pemars pacyéTHble 3a/1auu (ONMUparoLIrecs Ha CUCTEMY M3 2 —
3 ypaBHEHWUI1), UCHIONb3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3a/1a4d
3alACHIBaTh KPAaTKOE€ YCJIOBHE, BBIABIATH HENOCTAIOLINE HIIU
M30BITOYHbIE JaHHBIE, BBHIOMpaTh 3aKOHBI U (OPMYIHI,
HEOOXOIMMBIE U  peIIeHUs, NPOBOAUTH pPACUETBl U
OLICHMBAThb  PEAJUCTHUYHOCTb  IIOJIyYEHHOTO  3HAYCHMS
(bu3nUeCcKoil BeITUYHHbI

1.8

pacCro3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO pPCIIUTL IIpU
IIOMOIIIH (I)I/I3I/I‘-IeCKI/IX MCETOAOB, HCIIOJIb3YA OIIMCAaHHuC
HUCCJICAOBAHMS, BBIACIATL MPOBCPACMOC  MPCAIIOJIONKCHUC,
OLICHUBATL MMPABUJIBHOCTD MOPAJAKa MPOBCACHUA UCCIICI0OBAHUS,
ACJIaThb BbIBO/bI, MHTCPIIPETUPOBATEL PE3YIILTATHI Ha6HIOHeHHﬁ n

OIIBITOB

1.9

MPOBOJMTE OMBITHI 1O HAONIONCHUIO (PU3MUECKUX SBICHUM
unu QU3HYECKUX CBOWCTB TEJ: CAaMOCTOSITEIbHO COOMpaTh
YCTAaHOBKY U3  HM30BITOYHOTO Habopa  oOopymaoBaHWS,




OIIMCBIBATh XOJ OIIbITa W €TI0 PE3YJILTAThI, (bOpMy.]'II/IpOBaTB
BBIBO/JIbI

1.10

MPOBOAMTD MPU HEOOXOAUMOCTU CEPHUIO MPSIMBIX W3MEPEHUH,
OIpeAeysisi CpeJHEe 3HAUCHHUE M3MEPSEMON  BEITMYHMHBI
(poxycHOE paccTosiHUE COOMpAIOIIEH JIMH3BI), 00OCHOBHIBATH
BbIOOp criocoba u3MepeHus (M3MEpUTEIHLHOTo Mprodopa)

111

IIpOBOAUTD HCCICOOBAaHUC 3aBHCHUMOCTEH (bI/ISI/I‘ICCKI/IX
BCIIMYHH C HCIIOJIB30BAHUECM MMPSAMBIX I/ISMepeHHI;'IZ
IUIAaHUPOBATh  HCCICAOBAHUEC, CaAMOCTOATCIILHO CO6I/IpaTB
YCTaHOBKY, q)HKCI/IpOBaTb pPe3YJIbTaThl HOHy‘I@HHOﬁ
3aBUCHUMOCTH (bPISI/I‘ICCKI/IX BCJIMYMH B BHJAC Ta6J'II/II_[I/I
l"pa(bI/IKOB, JACJIaTb BbIBOABI 11O PE3YJIbTaTaM HCCICAOBAHUS

1.12

IIPOBOJIUTh KOCBEHHbIE HW3MEPEHUsI (PU3UUYECKUX BEJIUUMH:
IUIAaHUPOBAaTh HW3MEPEHMs, COOMpaTh SKCIEPUMEHTAJIbHYIO
YCTAaHOBKY U BBINOJIHATH U3MEPEHHUS, CIEAysl IPEII0KEHHON
UHCTPYKLUMHU,  BBIUMCIATH  3HAYEHME  BEIMYMHBI U
aHAJIM3UPOBATh MOJIYYEHHBIE PE3yIbTaThl C YUETOM 3a/laHHOM

MIOTPEIIHOCTH U3MEpPEHUN

1.13

coOmroaTh MpaBuia TEXHUKU O€30IacHOCTH Hpu pabote ¢
71a00paTOpHBIM 000PY/IOBAHUEM

1.14

pa3jindartb OCHOBHBIC TIPU3HAKN H3YUYCHHBIX (1)I/I3I/I‘-ICCKI/IX
MOJICICH: MarepuajibHad TOYKa, a0OCOIIFOTHO TBépI[OG TECIIO,
TOYEYHBIN HCTOYHUK CBCTA4, JIy4, TOHKaA JINH34, IJIaHCTApHaA
MOJCJIb aTOMa, HYKJIOHHAA MOJICJIb aTOMHOTO sSApa

1.15

XapaKTepU30BaTh MPUHIUIBI AEMCTBUS N3YYEHHBIX PHUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa WX ONHUCAHUA,
UCIIONIB3YS 3HAHUS O CBOMCTBaX (U3UYECKUX SIBICHUN H

HE0OXoanMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTENLHBIX NPHOOPOB U
TEXHOJIOTMYECKUX  IPOLECCOB MpPHU  pElIeHHH Yy4eOHO-
MPaKTUYECKUX 3a/a4, ONTHYECKHE CXEMBI Ul MOCTPOCHHUS
n300pa’keHMi B TUIOCKOM 3epKajie U coOuparoleil JuH3e

1.17

MPUBOIUTH MPUMEPHI (HAXOAUTh WUH(POPMAIIUIO O TPHUMEPaX)
MPAKTUYECKOTO HCIONB30BaHUS (DU3MUECKUX 3HAHUH B
TOBCETHEBHOM JKMU3HU U1l 0OecTeueHusi Oe30MacHOCTH TPHU
oOpareHuu ¢ MpudopaMu M TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaAHEHUS 3I0POBBSI M COOIONEHHSI HOPM DKOJIOTHYECKOTO




MOBEJICHUS B OKPY’KaloIeH cpesie

1.18

OCYIIECTBIISATh ITOMCK uHpOpMaILTUU ¢duznveckoro
coziep)kaHus B ceTu MIHTEpHET, CaMOCTOATENbHO (hOPMYITUPYS
MOMCKOBBIM  3ampoc,  HAXOOUTh  IMyTH  OINpPEAeIICHUS
JOCTOBEPHOCTH TOJTy4Y€HHOH HWHGPOpPMALMU HA OCHOBE

HUMCIOIIUXCA 3HAHUM U JOIIOJTHUTCIBHBIX HCTOYHHUKOB

1.19

WCIIONIb30BaTh MPHU BHINOJIHEHUH Y4YE€OHBIX 3aJlaHUN HaydHO-
MOMYIISIPHYIO ~ JHUTEparypy  (U3HUECKOro  COAepIKaHWUs,
CIIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT; BIaAeTh
npuéMaMl  KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMaIU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO37aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIE COOOLICHHUS
HAa OCHOBE WH(POPMALUU U3 HECKOJIbKUX HMCTOYHHUKOB
¢busznvyeckoro - comepX)aHusg, ~ MyONIMYHO  TPEACTABIATH
pe3yJIbTaThl IIPOEKTHOMN WIH HCCIIE0BATENBCKON
JeATEIbHOCTH, IIPU 3TOM I'PAaMOTHO MCIIOJIb30BATh U3yYEHHBIN
MOHATUMHBIN anmapar H3y4aemoro pasjena QU3MKd WU
CONPOBOXKJIaTh ~ BBICTYIUIEHME IpPE3CHTAllUEd ¢  y4ETOM
0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIpHU  BBIIIOJIHCHUHA y‘le6H]':>IX IIPpOCKTOB U HCCIEIOBAaHUN
(I)PI?»PI‘IGCKI/IX IMponecCOB PaCIIpCACIIATh 00SI3aHHOCTH B rpyImiIe
B COOTBCTCTBHMHM C IIOCTABJICHHBIMH 3aJadyaMu, CICOUTH 3a
BBIIIOJIHEHHEM IIJIaHA [JIEHCTBHH H KOPPEKTHUPOBATL €TO,
aJICKBATHO OIICHHWBATb COOCTBEHHBIH BKJIag B OCATCIIBHOCTD
T'pyIlIbl, BBICTPAUBATD KOMMYHHKATUBHOC B3aHMO,HeI>'ICTBI/Ie,
TPOABJIAA TOTOBHOCTDb pa3pCliaThb KOH(I)JII/IKTBI




HPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KITACC
Kon Kox
pasn neme IIpoBepsiemMble 3JIeMeHThI COAePKAHUA
ejaa HTA
®U3UKA U EE POJIb B IIO3HAHUM OKPYKAIOIIEIO MUPA
®uszuka — Hayka O MmOpuponxe. JSIBIEHHS INPUPOIBL.
1.1 duznyeckrue  ABJICHHSA. MEXaHHYECKHE, TEIUIOBBIC,
DIIEKTPUYECKHIE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC
Ouznyeckue BenuuyuHbL. M3Mepenne  dusmueckux
1.2 BenuunH.  Pusmueckue  npubopel.  IlorpemHocTh
u3MepeHuit. MexyHapoHasi cCcTeMa eIMHULL
EcrecTBeHHOHayuHBIf METOJl MO3HAHUA: HAOIIOJCHMUE,
13 MIOCTAaHOBKAa HAay4YHOTO BOIIPOCA, BBIJBM)KEHHE THUIIOTE3,
1 ' HKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBACHEHHE
HaOJII0/]TaeMOT0 SIBJICHUS
1.4 Ornucannie PU3NIECKUX SIBICHHUH C TIOMOIIBIO MOJIEIEH
[TpakTuyeckue paboOTHI:
#Hi#HParf##l13Mepenne pacCTOSHUN.
#i#Par#Ht#3Mepenne o0bEMa KHUJIKOCTH U TBEPIOTO
1.5 Tena.
#HH#HParf##OnpeiesieHre pa3MepOB MaJIbIX TEJ.
#i#HParf##l3Mepenne  Temrmeparypbl IpU  [TOMOIIM
JKUAKOCTHOTO TEPMOMETPA M JIaTUMKA TEMIIEPATyPhl
I[TEPBOHAYAJIbHBIE CBEJJEHUS O CTPOEHMU BEILIECTBA
HH#HParf##CTpoeHNE BEILIECTBA: aTOMBI U MOJIEKYJIbI, UX
2.1 pasmepbl.  OmbBITH,  JIOKa3blBAIOUIME  JUCKPETHOE
CTpOEHHE BEIeCTBA
2 H#H##Par### ]| Brokenne gacTuil BemecTBa. CBsi3b CKOPOCTH
2.2 NIBIDKEHUS YacTHI[ C TeMIeparypoil. bpoyHoBckoe
nBIkeHue, muhdy3us
53 B3anmoenicTBrE YaCcTUL] BEUIECTBA: IPUTSKEHUE U

OTTAJIKMBAaHHUC




HH##Par#H#H ArperarHble COCTOSIHUS BEIIECTBA: CTPOEHHUE
ra3oB, JKUJKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEll.

2.4 B3anMocBs3p MeXay CBONCTBaMU BEIISCTB B Pa3HBIX
arperaTHbIX COCTOSHUSX W HMX aTOMHO-MOJICKYJISPHBIM
CTPOCHHEM

2.5 Oco0EeHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
[TpakTuueckue paboThHI:

###Par###Onenka quaMeTpa atroMa METOIOM PSJIoB (C
ucrob3oBaHueM (otorpaduii).

2.6 H#HAPar###ONBITEH o HaOJTIONEHUIO TEIIOBOTO

pacIIMpeHHsI Ta30B.
HHPar###0OnbITEl 10 OOHAPYXKEHHUIO JEHCTBUS  CHII
MOJICKYJISIPHOTO MPUTSKESHUS

JIBIDKEHUME U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBMDKEHHE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBI)KEHUE
#HH#HPar#H#CKOPOCTB. Cpennss CKOpOCTb npu
3.2 HEpaBHOMEPHOM JIBWKeHMU. Pacuér mytm u BpeMeHU
JIBYDKEHUS
SBnenune uHepuuu. 3akoH HMHepHuH. B3aumopelicTBue
3.3 TEJ KaK MPUYMHA M3MEHEHHsI CKOPOCTH JBMKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Tella
34 #i#HParf## InotHocTs BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKY B €IMHUIE 00BbEMA BeIlleCTBa
3.5 Cua Kak XapakTepUCTHKA B3aUMOICHCTBUS TeJl
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOIIBIO TMHAMOMETpA
37 HiHPar###sIBnenue TiaroreHus u cuia Tspkectu. Cuna
' TSKECTH Ha Jpyrux IaHeTtax. Bec tena. HeBecomocts
3.8 Cuna tpenusi. TpeHHE CKOJBXKEHUS M TpPEHHE IOKOS.
' TpeHue B IpupoJie U TEXHUKE
3.9 HHPar###Crio)keHue CuJ, HAMpaBICHHBIX 10 OJIHOM
' npamoii. PapHoneicTByIomas cui
[TpakTrdeckue pabOThI:
310 OmnpeneneHue CKOPOCTH  PaBHOMEPHOTO  JIBUKCHHUS

(mapuka B KUJKOCTH, MOJEIH  AJIEKTPUUYECKOrO
apTomMoOunss u Tak ganee). OmnpenencHue CpemHei




CKOPOCTH CKOJBXEHHsi Opycka WM IIapukKa [0
HAaKJIOHHON  1uiockocTd. OrmpeneneHue  IMIOTHOCTH
TBEPAOTO Tena. OnbIThI, JIEMOHCTPHUPYIOIINE
3aBHCHUMOCTh pacTsDKeHUs (IedopMaiuu) MpyKUHBI OT
OpWIOKEHHOW  cuibl.  ONBITBI, JI€MOHCTPUPYIOLIHE
3aBHCHMOCTB CHJIbI TPEHUS CKOJIbKEHHS OT Beca Tena U
XapakTepa CONpPUKACAIOIINXCS IIOBEPXHOCTEH

@u3nuecKue SABJICHUS B MPUPOAE: NPUMEPHI JBIKEHUS C
3.11 Pa3IMYHBIMKM CKOPOCTSIMM B KMBOW M HEKUBOU NPUPOLE,

JICCTBHE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHHYeckue yCTpOHCTBa: TUHAMOMETD, MOAUTUITHUKU

JIABJIEHUE TBEPIBIX TEJ, )KUJIKOCTEH 11 TA30B

41 I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBUICHUA U
- YBCIMYCHUS NABJICHU

42 JlaBnenue raza. 3aBUCUMOCTb JaBJIEHHUS ra3a oT 00bEMa,
' TeMIeparyphbl

43 [lepenava naBiieHUs TBEPABIMU TEJNaMU, KUIAKOCTIMH U

razamu. 3axoH Ilackans. [TneBMaTHUecKue MaIIMHEI

3aBUCUMOCTh  JaBJIEHUS JKUJIKOCTH OT  IJIyOUHBI.
4.4 I'mapocrarnyeckuii napagokc. CooOuaronmecs: Cocysl.
I'mapaBnuyeckre MeXaHU3Mbl

Atmocdepa 3emnn u atmocdepHoe naBienue. [Ipuannbl
45 CyIIIECTBOBaHUS BO3AYITHOW 000104ku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJIECHUS OT

BBICOTBI HAl YPOBHEM MOPsI

46 Wsmepenne armocdepHoro masneHus. llpuGopsr s
' U3MEepeHHs aTMOC(HEPHOTO TaBICHUS

[elicTBue XUAKOCTM W Ta3a HAa IOTPY’KEHHOE B HHUX
4.7 Teno. BeiTankuBarmas (apxuMenoBa) CuiIa. 3aKOH
Apxumena

4.8 ITnaBanue Ten. BozgyxomnnaBanue

[TpakTrueckue padboThI:

HccnenoBanue 3aBUCHMOCTH Beca Telna B BOJAE OT
4.9 00béMa TOTpYKEHHOM B KHUIAKOCTH YacTH Tela.
' OnpeneneHre BHITAIKUBAIONICH CHIIBI, IEHUCTBYIOLIECH HA

Teno, THorpyk€HHoe B  KuakocTh.  IIpoBepka

HE3aBUCUMOCTH BBITAIKHUBAIOIICH CHIIBI, JIEHCTBYIOLIEH




HAa TEJIO B JKUJIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTb  BBITAJIKHBAIOLIECH
CWJIBI, JICUCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT 00BEMaA
MOTPYKEHHON B KHUJIKOCTh YacTU TeJla U OT IJIOTHOCTH
KHUJIKOCTH. KonctpyupoBanue  apeomerpa  WIH
KOHCTPYUpOBaHWE  JIOAKM M ompeneneHue e

Ipy3010AbEMHOCTH

dusuyeckue  SBIEHHUA B IPUPOJE:  BIHSHUE
4.10 arMoc(epHOro J1aBjIeHMs Ha )KUBON OpraHU3M, IJIaBaHUE

pBIO

TexHn4yeckre yCTpOWCTBA: COOOIIAIOLIMECS COCY/HI,
411 YCTPOMCTBO  BOJIOMPOBOAA, T'MJPABIMYECKUN IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,
apeomeTp

PABOTA, MOITHOCTbD, DHEPT U

5.1 Mexanndeckas paboTa
5.2 Mexannueckas MOIITHOCTD
53 [IpocTeie  MexXaHU3MBI: pbIYar, OJIOK, HaKJIOHHas
' mIockocTh. [IpaBuiio paBHOBECHS phlyara
5.4 [TpumeHeHue paBuiia paBHOBECHUS pblyara K OJI0Ky
«3omoToe  mpaBuio»  MexaHukd.  KoaddunueHt
9.5 MIOJIE3HOT0 IeWCTBUS MeXaHU3MOB. [IpocThie MeXaHU3MBI
B OBITY U TEXHHUKE
5.6 [ToreHunanpHas SHEPTUH Tela, TOAHIATOroO Hall 3eMueit
5.7 Kunernueckast sHeprus
53 [TomHass mMexaHW4YecKas SHEprus. 3aKOH W3MEHEHUs U
' COXPaHEHHUSI MEXaHUYECKON YHEPTHH
[IpakTuueckue pabOTHI:
#HHPar###Onpenieniene  paboTbl CUJIBI TPEHUS MPHU
59 PaBHOMEPHOM JBWDKEHHWH TeJda 1O TOPHU30HTAIBHOMN
' MOBEpXHOCTHU. lccienoBaHue yCiIOBUW PaBHOBECHS
peruara. Mamepenue KIIJI HakIOHHONW IJIOCKOCTH.
N3yueHne 3aKkoHa COXpaHEHUs] MEXaHUYECKOM SHEPTUU
510 @dusnyeckue SBICHHUS B TNPUPOAC: phlUard B TeEle
' YeJioBeKa
511 TexHu4yeckre yCTpOWCTBA: pblyar, TMOABWKHBIA U

HCHOI[BI/I}KHHﬁ 6J'IOI(I/I, HAaKJIOHHas IIJIOCKOCTb, IMPOCTHIC




MCEXaHHU3MbI B 6BITy

8 KUIACC
Kon Kox
pasne Jeme IIpoBepsieMble 31eMEHTHI COlePKAHUS
Ja HTa
TEIJIOBBIE ABJIEHUA
OCHOBHBIEC TIOJIOKCHHS MOJICKYISIPHO-KHHETHYECKOM
6.1 TEOPHHM CTPOCHHS BemecTBa. Macca H  pa3Mepbl
' Mosiekya.  OmBITBI, TOATBEPKIAIOIIAE  OCHOBHEIC
MTOJIOYKEHUST MOJICKYIIIPHOKUHETHYECKOW TEOPUH
Mopenu  TBEPAOTO, IKUAKOTO M ra3z000pa3HOro
6.2 cocTosiHuil BeniecTBa. Kpucramnuueckue U amopgHbIe
Tena
OOBbsicHEeHUE CBOMCTB T'a30B, KUIAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE TOJIOKEHUH MOJEKYIIPHOKUHETHUECKOM
TEOpUHU
6.4 CMmaurBaHue U KalWUISIPHbIE SBJICHUS
6.5 TernoBoe paciiupeHue 1 coxatue
6 6.6 Temneparypa. CBsi3b TeMmIeparypsl CO CKOPOCTBIO
' TETUIOBOTO JIBHYKEHHUS YaCTHI]
BuyTpennss SHEprusl. CrniocoOsr W3MEHEHUS
6.7 BHYTPEHHEH SHEpruu: TeIuionepenada M COBEpIICHUE
paboTsI
6.8 Buner Terionepenadn: TEIIONPOBOIHOCTD, KOHBEKITHS,
W3ITy9YCHUE
6.9 KonmuyectBo  TemnmoTel.  YimenbHas — TEMIOEMKOCTH
' BEIIIECTBA
6.10 TenooOMeH u TemIoOBOe paBHOBECHE. YpaBHEHHE
' TEMIoBOro GanaHca
6.11 [InaBnenne ¥  OTBEpACBaHHE  KPUCTAJUIMYECCKUX
' BEIIECTB. YIeTbHas TeIUIOTA TIaBICHUS
6.12 [TapooOpazoBanne u  koHAeHcamus. Mcmapenwe.
' Kunenue. VYmenpHas Temiora mapooOpa3oBaHMS.




3aBHCUMOCTh TEMIIEpaTypbl KUIEHUS OT aTMOCc(epHOro

JaBJICHUA

6.13

BiaxxHocTh BO31yXa

6.14

9Hepr1/151 TOILJIMBA. y,I[eJ'IBHaH TCIIOTA CropaHus

6.15

[puntunsel  paborsl  TermoBbix — apurareneid  KIIJ]
TEIJIOBOIO ABUrareis. TersioBble ABUraTeld U 3aIUATA

OKPYKAIOLIEH Cpe/Ibl

6.16

3akoH COXpaHCHUA M IMPCBpPAlICHHA OHCPIrUHU B

TCINIOBBIX IIpoHeccax

6.17

[IpakTuyeckue pabOTHI:

HHPar#H##ONbITL 10 OOHAPYXKEHHIO JEHCTBUS CHUJI
MOJIEKYIIIPHOT'O MIPUTSKEHHUS.

#HHHPar###0nbITel 110 BBIPAILIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOM COJIU UJIH caxapa.

#HHHPar###OneITEl 1O HAOMIOAEHHUIO  TEIUIOBOTO
pacIIMpeHus ra3oB, KHUJIKOCTEH U TBEPIBIX TEIl.
#H#HPar###Onpenenenue AaBieHNs BO3ayxa B OaisioHe
HITpHIIA.

HH#H#Parf##ONBITH, JEMOHCTPUPYIOIIAE 3aBUCUMOCTD
JIaBJICHHUsI BO3JyXa OT €ro o0béMma M HarpeBaHUs WIH
OXJIQXKJICHHSL.

#i#Parf##1 IpoBepka runoTe3b! IMHEHHON 3aBUCUMOCTH
JUIMHBl CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIepaTyphbl.

#H#HPar##Habmonene  M3MEHEHUS  BHYTpPEHHEH
SHEpPIrUM Tejla B pe3ylbTare Terlonepeaayd U paboThl
BHEIIIHUX CHIL

#H#HPar##llccnienoBanre SBICHHUS TEIUIOOOMEHA MpU
CMELIMBAHUHU XOJOJHOM U ropsiueit BOAbI.
#H#HHPar###Onpenenenue KOJINYECTBA TEIJIOTHI,
MOJIly4YeHHOTO BOJOW MpU TEIUIOOOMEHE C HarpeTbiM
METAJUTMYECKUM LIUITHHIPOM.

###ParfH##0npeneneHie  yIeNbHOW  TEIJIOEMKOCTH
BELIECTBA.

###Par###lccnenoBanne npouecca HCIApEHUs.

H#H#HHPar###Onpenenenie OTHOCUTEIBHOM BIAXKHOCTHU




BO3/TyXa.
#H##Par##H#OnpeneneHue yaeabHON TEIJIOTHI MIABICHUS

JIBJA.

6.18

dusnueckue SBICHHS B MPHUPOIAE: IOBEPXHOCTHOE
HaTsOKCHWE W KamWULIpHBIE SBICHUS B IPHPOJE,
KPHUCTAJUIBI B IpHpoJe, n3inydenue CoiHIa, 3aMep3anne
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHEes, CHETa.

6.19

Texuuueckue YCTPOﬁCTBaI KallWJUIApbI, IIPHUMCPLI
HCIIOJIb30BAHUA KPUCTAJLIOB, )I(H,HKOCTHLIﬁ TEPMOMETD,
AaTdUUK TEMIICPATyphbl, TEPMOC, CHUCTEMA OTOINUICHHUA
JAOMOB, TMI'POMCTpPBI, IICUXPOMCTP, IIapoBasd Typ6I/IHa,

ABUTI'aTCJIb BHYTPCHHETO CIr'OPAHUs.

OJIEKTPUMUECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onexrpusanus Tei. /[Ba pona 3eKTpUUECKUX 3apsAI0B
B3aumoneiictBue 3apsokeHHBIX Tel. 3akoH Kyrona
7.2 (3aBHCHMOCTb CHJIBI B3aUMOJICHCTBHS 3apsHKEHHBIX Tell
OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEKAY TEJIaMH)
OnexTpuueckoe nosue. Hanpssk€HHOCTD 37€KTPUYECKOTO
7.3 nosist. [IpuHIMN cynepno3sunuy dNeKTPUYECKUX IOJIEH
(Ha KaYEeCTBEHHOM YPOBHE)
Hocutenn »snexkrpudeckux 3apsaoB. OJIEMEHTapHBII
7.4 aekTpudeckuil 3apsaa. Ctpoenue aroma. [IpoBonHukY 1
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHHMS IEKTPUUYECKOTO 3apsiaa
76 ONEKTpUUECKMH  TOK.  YCIIOBUSL ~ CYIIECTBOBAHMS
' IEKTPUYECKOT0 TOKA. MICTOUHMKH TOCTOSHHOTO TOKA
HevictBus 3IEKTPUUECKOTO TOKa (TemioBoe,
1.7 XUMHYECKOE, MarHUTHOE). OJEeKTPUYECKUN TOK B
KHUJKOCTSX U ra3ax
73 Onextpuueckas 1enb. Cuia TOKa. OJEKTPUYECKOE
' HaIpspKEHUE
79 ConpotuBiienne MPOBOIHUKA. VnenrHOE

COITPOTUBJICHUC BCIICCTBA




7.10

3akon OMa Jy1sl ydacTKa Lenu

IlocnenoBarenbHOE H© nmapauieJIbHOC  COCAUHCHUC

7.11
MIPOBOJHUKOB
219 PaGora ¥ MOIIHOCTH D3JEKTPUYECKOTO TOKa. 3aKOH
' Hxoyns — Jlenna
213 DNeKTpUYecKrue Ienu M MOTPEOUTENH IEKTPHUSCKON
' sHepruu B ObiTy. KopoTKoe 3ambIkanue
214 [TocTosiHHbIE MarHUTHL. B3aumoneiicTBHE MOCTOSHHBIX
' MarHuToB
715 MaruutHoe mone. MaruutHoe mone 3eMlId U €ro
' 3HAYeHHE U1 KU3HU Ha 3emiie
216 OmneIT OpcTena. MarHuTHOE 1oJie JEKTPUUECKOro TOKA.
' [IpumMeHeHne AEKTPOMAarHUTOB B TEXHUKE
JleiicTBe MarHUTHOTO MOJsI Ha TPOBOJHUK C TOKOM.
217 DJeKTpOoABHUraTeNlb MOCTOSHHOTO TOKa. Vcmonb3oBaHue
' ANIEKTPO/IBUTATENIEH B TEXHHYECKUX YCTPOWCTBaX M Ha
TpaHCHoOpTe
218 Omnbitet @apanes.  SIBneHue  3IEKTPOMArHUTHON
' uaayknun. [Ipasumno Jlenma
DneKkTporeneparop. CriocoOsr MOJTY4eHUS
7.19 AIEKTPUYECKOM  DHEPrMM.  OJEKTPOCTaHLMU  Ha
BO300HOBJISIEMbIX UCTOUHHKAX SHEPTUU
[IpakTiueckue paboOTHI:
OmBITH IO HAOIONEHHIO SJICKTPU3AIUH TEJ HHIYKIIHEH
Y TIPU CONPUKOCHOBEHHUH.
HccnenoBanne neMCTBUS SIEKTPUYECKOTO TOJISI HA
MIPOBOJHHUKH U JUIIICKTPHUKH.
CbOopka u mpoBepka pPabOTBI AIEKTPHUUECCKOW IIEMHU
7.20 MTOCTOSIHHOTO TOKa.

W3mepenue u perymupoBaHie CHITBI TOKA.

W3mepenue u perymmpoBaHie HAPSHKCHUSI.
HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, HIYIIETO
yepe3 pe3UCTOp, OT CONPOTHBICHHS pe3ucTopa |
HaIpsDKCHUS Ha PE3UCTOPE.

OnbIThI, JIEMOHCTPHpPYIOIINE 3aBHUCHUMOCTH




NEKTPUYECKOIO COIMPOTUBIIEHUS MPOBOIHHUKA OT €ro
JUIMHBI, TI0LIAU ONEPEYHOr0 CEYEHUsI U MaTeprala.

[IpoBepka mpaBUa CIOXKEHUS HANPSHKEHUW IMpHU
[IOCJIEI0OBATEIbHOM COECJUHEHUU JBYX PE3UCTOPOB.
[IpoBepka nmpaBuia AJig CHIbI TOKa IIPU NapajlieIbHOM
coequHeHNH  pesuctopoB.  OmpeneneHue  paboOThI
AEKTPUYECKOrO TOKAa, UAYLIEr0 Yepe3 PE3UCTop.
OnpeneneHre  MOIIHOCTH — AJIEKTPUYECKOIO  TOKA,
BBIIEIISIEMO Ha pe3ucrope. UccnenoBanue
3aBUCUMOCTHU CHJIBI TOKA, UYILETO Yepe3 JIAMIIOUKY, OT
HanpsbkeHus: Ha Heil. Onpenenenne KIIJ[ narpeBarens.
Uccnenosanue MarHuTHOTO B3aUMOJICHCTBHS
MIOCTOSIHHBIX MarHuToB. V3ydeHue MarHUTHOrO MOJIA
MOCTOSSHHBIX MAarHUTOB TMpPU HMX OOBEIWHEHUU W
paznenenuu. MccinenoBanue AEUCTBUS 3JIEKTPUUYECKOTO
TOKa Ha MarHuTHYIO CTPEIIKY. OnbITHI,
JEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHJIBI
B3aUMOJICHUCTBUS KaTylIKU C TOKOM U MarHuTa OT CHUJIbI
TOKa M HalpaBJIeHUs TOKa B Karyuke. HM3ydenue

JIENCTBUS MarHUTHOIO IIOJIS Ha MMPOBOAHUK C TOKOM.

Konctpynposanune u U3y4ECHHE paloThI
DJIEKTPOABUTATENS. N3mepenue KILJ
IEKTPOJBUTATEIBHON  YCTAHOBKM.  ONBITBI IO

HUCCICIOBAHUIO SABJICHUA BHeKTPOMaFHHTHOﬁ WHAYKIAU:
HCCIIEIOBaHNE M3MEHEHMH 3HaYeHHUS H HaIltpaBJICHUS

HHAYKIOMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TPHUPOAC: IIEKTPUUECKHE
SIBJICHU S B aTMOC(bepe, OJICKTPHUYCCTBO KHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJIH, JIpeiid TOIOCOB,
POJIb MAaroHuTHOIO ITOJIA JJIA )KU3HHU Ha 3eMne, MOJIAPHOC

CHUAHUC

7.22

TexHuueckne yCTpONCTBA: AIIEKTPOCKOIN, aMIEPMETD,
BOJIBTMETP, PEOCTaT, CYETUUK NIEKTPUUECKON DHEPIUH,
ANIEKTPOOCBETUTENIFHBIE MPUOOPBI, HarpeBaTelbHbIC
ANEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKHUE

OpCaAOXPAHUTCIIN, JSJICKTPOMAIrHUT, OSJICKTPOABUIATCIIb




IIOCTOAHHOI'O TOKA, rCHECPATOP ITOCTOAHHOI'O TOKA

9 KIIACC
Kon Kon
pasn aneme ITpoBepsiemble 371EMEHTBI COAEPIKAHUS
ena HTa
MEXAHUWYECKMUE SABJIEHUA
8.1 MexaHnyeckoe JBM)KEHHE. MarepuajibHas — TOYKA.
Cucrema orcuéra
8.2 OTHOCUTENFHOCTh MEXAaHUYECKOTO JABIKEHHSI
8.3 PaBHOMEpHOE MPSIMOJIMHEIHOE IBUKECHUE
#H##Par##HtHepaBHoMepHOE MPSIMOJIMHEHHOE JBUKECHHUE.
8.4 CpenHsis M MIHOBEHHass CKOpOCTb  Tejla  IIpH
HEPaBHOMEPHOM JIBMKEHUH
85 VYckopenue. PaBHOyCcKOpeHHOE MPSIMOJIMHEMHOE
JIBIDKEHUE
8.6 #H#HPar###CBobonHoe nageHue. OnelTol ['amunes
#HiHPar###PaBHOMEpHOE JBM)KEHHE IO OKPYXHOCTH.
8.7 [lepuon m uvacrora oOpaimieHus. JluHelHas W yrioBas
ckopoctH. LleHTpocTpemMuTeprHOe YCKOpEHHE
8 8.8 ITepBsiit 3akoH HbroToHA
8.9 Bropoii 3axon HetoTona
8.10 Tperwnii 3akoH HproToHa
8.11 HiHPar#t#H## [puHIMIT CYyTTepIIO3UITIH CHJIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H#HPar###Cuna TpeHus: cuia TPEHUS CKOJbXKEHUS,
CHJIa TPEHHUSI TTOKOS, IPYTHe BUBI TPEHUS
8.14 #HHParfi##Cuia  TSHKECTM M 3aKOH ~ BCEMUPHOIO
TSATOTEHUS. YCKOpeHHe CBOOOTHOTO MaIeHHS
8.15 JBuxenne  tuaHer  Bokpyr  Comuma.  IlepBas
KOCMUYecKas CKOpocTh. HeBeCOMOCTh U Ieperpy3ku
8.16 PaBHOBecue marepuaabHON TOYKH. AOCOJIOTHO TBEPIOE
TEJIO
8.17 #i#Par###PaBHOBecHe TBEPIOIO Tejla C 3aKPEIVIEHHON




OCBIO BpalllCHUA. MOMEHT CHIIBI. HGHTp TAXKECTH

8.18

Nmnynee Tena. MU3menenune umiryibca. IMImynbc cuiibl

8.19

3akoH COXpPaHCHUA UMITYJIbCa

8.20

#H#HPartH##PeakTHBHOE IBIKEHME

8.21

MexaHnndeckas pa60Ta 1 MOIIHOCTD

8.22

PabGora cun Tskectu, ympyroctd, TpeHus. CBs3b
SHEPrUu U paboTh

8.23

[ToreHnmanpHas DHEPrHs  Teja, MOMHATOTO  HAJ
MMOBEPXHOCTHIO 3eMIIH

8.24

IToTrenuanbHas OHCPIruAa c)KaToMm IIPYKUHBL

8.25

#i##HParfi##Kunernueckass  sHeprus.  Teopema o

KMHETUYECKOW SHEPTUH

8.26

HiHPar###3aKoH COXpaHEHUs MEXaHUYECKON SHEPT U

8.27

[TpakTrueckue padbOThI:

OnpeneneHne cpeaHeld CKOPOCTH CKOJBKEHHUS Opycka
WIA JBWKEHUS IIapHKa 110 HAKIOHHOH IUTOCKOCTH.
Omnpenenenne ycKOpeHHs Tela NMpPU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH TIYTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIIM TIPH PABHOYCKOPEHHOM
JBIDKEHUHM 0Oe3 HauaJlbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHH OIMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHHS
OT CWIbl HOpPMalbHOTo JaBieHusd. OnpeneneHue
ko3 duIMeHTa TpeHUs CKoibxeHus. OnpeneneHue
XKECTKOCTH TPYKUHBL. OrmpeneneHue padOThI  CHITBI
TPEHUsT TIPH pPaBHOMEPHOM JIBIKCHHH Tella IO
TOpPHU30HTAFHON TMOBepXHOCTH. OmpeneneHne pabOTHI
CHJTBI YIIPYTOCTH TIPU TTOABEME TPy3a C UCIIOIb30BaHHEM

HEIMMOABHIXXHOI'O M ITIOJABHWXHOI'O OJIOKOB

8.28

duznyeckue SABJICHUSA B npupoac: MpUIUBLI U OTIIMBBI,
JBHUXXCHUC IIJIaHCT ConnevyHoit CHUCTCMbI, PCAKTUBHOC

JABWIKCHUC KHUBBIX OPraHu3MOB

8.29

TexHu4yeckrue  yCTpPOMCTBA:  CHUIOMETP,  JATYUKH
MOJIOKEHHUSI, PACCTOSIHUS U YCKOPEHMUS, PAKEThI




MEXAHUWYECKHUE KOJIEGAHWA 11 BOJIHbI

9.1

KoneGarenbHoe apmwkenne. OCHOBHBIE XapaKTEPUCTUKH
KoJIe0aHMii: IEPUOJ], YaCTOTa, AMIUIUTYIA

9.2

Maremaruueckuit u NPY>KUHHBII MasITHUKH.
[IpeBpatenue sHepruu Npu KojaedaTeIbHOM JIBHKEHUN

9.3

3aryxatoniie KoiebaHus. BpIHYXAeHHBIE KoleOaHUs.
Pe3onanc

9.4

Mexannyeckue BOJHBI. CBOMCTBA MEXaHMYCCKHX BOJIH.
[IpomonbHBIE W TIONEpEYHBbIC BOJHBI. J[TMHA BOJIHBI U
CKOpPOCTh €€ pacrpocTpaHeHus. MeXaHNYeCKHUe BOJIHBI B
TBEPIIOM TeJI€, CCHCMUYECKHIE BOJTHBI

9.5

3ByK. [']poMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WH(pa3Byk U ynpTpa3ByK

9.7

[TpakTuyeckue paboTHI:

OnpeneneHue  4acToThl W IepuoAa  KojeOaHMi
MaTreMaTu4ecKkoro MasiTHUKA.

OnpeneneHue  4acTOTBl W TepuoAa  KojeOaHHi
NPY>KUHHOTO MasiTHUKa

HccnenoBaHnue 3aBHCHMOCTH — IepHoja  KoJjeOaHMi
MOJBEIICHHOTO K HWUTU TIpy3a OT JJIMHBl HUTH.
HccnenoBaHue 3aBHCHMOCTH  IepHoja  KojeOaHHi
IIPY’)KMHHOTO MasTHMKa OT Macchl rpysa. IIposepka
HE3aBHUCUMOCTHU nepuona KoJie0aHMi rpysa,
MIOJBEIICHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH
npy>KUHBI. MI3MepeHne yCKOpeHus: CBOOOAHOTO MaIeHUs

9.8

duznyeckre SABICHUS B mpupoac: BOCHPHUATUC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPACCHUC, celicCMHUYECKHe BOJIHKI,

IIYHaMH, 3XO0

9.9

TexHUuecKkre YCTpOMCTBA: DXOJIOT, HCIIOJIb30BaHUE
YIBTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMAT'HUTHOE ITIOJIE 1 SJIEKTPOMAT'HUTHBIE

BOJIHBI

10.1

DNEeKTPOMarHUTHOE MOoJ€. DIEKTPOMAarHUTHbBIE BOJIHBI.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2

[IIxana 3MeKTpOMarHuTHBIX BOJTH

10.3

OnexTpomarHuTHas npupoga cera. CKOpPOCTb CBeTa.

BomHOBBIE CBOMICTBA CBETA




[TpakTryeckue paboThI:
104 N3ydyeHne CBOWCTB  AJICKTPOMAarHUTHBIX BOJIH  C
MTOMOIIEIO MOOUJILHOTO TeieoHa
dusnyeckue SBICHUS B MPUPOAC: OMOJIOTHIECKOE
10.5 JeificTBue BUJUMOTO, yIBTpadroIeTOBOrO u
PEHTTEHOBCKOTO U3Jy4eHUIN
106 TexHuueckue yCTpOIiCTBa: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
11.1 JlydyeBast Mmozenb cBeta. VicTouHuKu cBeTa
11.2 [IpssMonMHEITHOE pacIIpOCTPaHEHHUE CBETA
113 Ortpaxenue cBera. [Imockoe 3epkano. 3akoH OTpakeHUsI
' cBera
114 [Ipenomnenne cBera. 3akOH NPEJIOMJICHHS CBETa.
' [TonHOE BHYTpPEHHEE OTPAKEHUE CBETA
115 JInnza. Xop jtyyen B IMH3E
116 OnTuueckas cucreMa ¢oToanmapara, MHUKPOCKONA U
' Teneckona
117 I'ma3 xak onrudeckas cucreMa. bim3opykocts U
' JanbHO30PKOCTh
118 Pasnoxxenune Genoro ceeta B cnekTp. OmnbiThl HhioTOHA.
1 ' CrnoxeHue crieKTpaibHbBIX IBETOB. Jlucnepcus cBeta
[TpakTrueckue padbOThI:
#HiHPar###lccnenoBanre 3aBUCUMOCTH YIJla OTPaKEHUS
CBETOBOTO JIy4a OT yIJIa TIaJICHHUS.
HiHHParfi##l3yueHne  XapakTepUCTHK  M300pa’keHus
IpeaMeTa B INTIOCKOM 3epKaJie.
###Par###AccnenoBanne 3aBUCHUMOCTH yrina
MPEJIOMJICHUST CBETOBOTO JIyd4a OT yIvla TaJcHHUS Ha
11.9 TPAHUIIE «BO3JIYX — CTEKIION.
###Par## lonyyenne  m300pakeHU €  TTOMOIIBIO
coOMparoIIel TUH3HI.
#H##Par###Onpenenenne  (POKYyCHOTO pacCTOSHHS |
ONTHUYECKOU CHITBI COOMPAOIICH JIMH3BI.
HH#HPar###ONBITEI IO  pa3oXKeHUI0 Oeoro cmBeTa B
CIIEKTD.
HHHPar##H#ONBITHl 110 BOCHPUATHIO I[BETA MPEIMETOB




IpU UX HAOIIONECHUH Yepe3 LIBETOBbIE (PUIBTPHI
dusnyeckue sBieHUsA B npupoje: 3arMeHus CosHLa u
11.10 JlyHel, 11BEeTA TEJN, ONTHYECKHE SBICHHUS B arMmocdepe
(uBet HEOa, pedpakuus, paayra, MUPax)
11 TexHnueckue YCTPOWCTBA: OYKH, MIEPUCKOT,
' doroanmapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
121 Oneitel Pesepdopna u mnaHetapHass Mofelb aroma.
' Mopnens aroma bopa
122 HcnyckaHue M MOIVIOLIEHHE CBeTa aroMoM. KBaHTHI.
' JIuneliuarbie CIEKTPbI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- 1 TaMMa-u3ITyYeHHsI
124 Crpoenue aromHoro sapa. HykioHHas  Monenb
' aTOMHOTO sipa. M30Tonsl
125 PannoaktuBHble npeBpauienus. Ilepuon mnomypacnana
' aTOMHBIX SJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAIOBOTO U
' MacCOBOTO YHCEI
12.7 DHeprus cBA3M aTOMHBIX sifiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunTtesa u aeneHus suep. McTouHMKM dHEprun
12 ' ConHIa u 38E311
12.9 Snepnas osHepreruka. JleiicTBHE  paJMOAKTUBHBIX
' U3JTy4YEeHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboTHI:
HaOmrofieHne CIUIOIIHBIX M JIUHEWYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBannue TPEKOB: U3MEPEHUE YHEPTUH YaCTHUIBI 110
TOPMO3HOMY ITyTH (110 GoTorpadusim).
M3mepenue panoakTuBHOTO (hoHa
@usznueckue SABICHUS B MPUPOAE: E€CTECTBEHHBIN
pasvoaKTUBHBIH ¢oH, KOCMHYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE HW3JIYyYCHUE NPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PATUOAKTUBHBIX M3JIYYEHU Ha OpraHu3M
YyeJnoBeKa
12.12 TexHnueckue YCTpOUCTBA: CIIEKTPOCKOIL,
' VHIUBUYAJIbHBIN JO3UMETP, Kamepa Bubcona







HHPOBEPAEMBIE HA OI'D ITIO ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBLHOM TPOIT'PAMMBI OCHOBHOI'O OGIIETO
OBPA3OBAHUA

Kon
npoBepsieM
oro
TpedOBaHMS

IIpoBepsiemble TPeOOBaHMS K NPeIMETHBIM pe3y/ibTaTam
02a30BOr0 YPOBHSI OCBOEHHS OCHOBHOI1 00pa30BaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111er0o 00pa30BaHNsi HA OCHOBeE
OIrocC

[lonnmanue pomu GU3UKK B HAYYHOM KapTHHE MHpa,
c(OpMHUPOBAHHOCTh 0a30BbIX IIpEJICTaBICHUN 0
3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTH SIBJICHUM MPHUPOJIBI, O
posn 3KCIepUMEHTa B (husnke, 0 cucteMooOpasyromei posn
Gu3MKM B pa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHIA, 00 IBOIIONMH (PU3NIESCKUX 3HAHUN U MX POJH B
LEJIOCTHOM €CTECTBEHHOHAyYHOM KapTHHE MHpa, O BKJIAJe
poccuiicKUX M 3apyOeXHBIX Y4YEHBIX-(U3UKOB B pa3BUTHE
HayKd, OOBSICHEHHE IIPOLECCOB OKPYXAIOIIEro MHpa,

Pa3BUTHUEC TCXHUKHU U TEXHOJIOTHUH

3HaHUA O BUJAAX Marepuu (BEHIECTBO W TOJE), O JBUKCHHUU
Kak crnoco0e CyIIeCTBOBaHHUS Marepuu, 00 aToMHO-
MOJIEKYJISIPHON TEOpPHHM CTPOEHUS BEIIeCTBa, O (HU3MUECKOM
CYIIHOCTH SIBICHHH TNPUPOABI (MEXaHHUYECKHX, TEIJIOBBIX,
JIIEKTPOMAarHUTHBIX W KBAaHTOBBIX); YMEHHE pa3INyaTh
SIBJICHHSI TIO OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, JAEMOHCTPHUPYIOIIUX JaHHOEe (PU3UYECKOE SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3NUECKUX
SIBJICHUM B OKPYXAIOLLIEM MHUPE, BBIACISIS UX CYLUIECTBEHHBIC
CBOICTBA (MPU3HAKH)

Bnanenne OCHOBaMH MTOHATHWHOTO anmapara "
CUMBOJIMYECKOTO $3bIKa (PU3UKU M HCIOIb30BAHUE HX JUIS
pelieHrs y4eOHbIX 33/a4; yMEHUE XapaKTepru30BaTh CBOMCTBA
Ten, (u3nMUeckue SABJICHHS M IPOLECCHl, HCHOIB3YA

(dbyHIaMeHTaIbHbIE U SMIUPUYECKHUE 3aKOHBI

YMeHHe ONnMChIBaTh U3yYEHHBIE CBOMCTBA TN U (PU3NYECKHE

SAIBJICHUS, UCIIOJIB3YS (bmnqecxne BCINYHHBI

Brnagenne ocHOBaMHM METOIOB HAyYHOTO IMO3HAHUSA C YYIETOM
coOmronennss mpaBuil  O€30MacHOTO Tpyda: HaOIIOICHHE




(bu3MYECKUX SBICHUMN:

YMEHHUE CaMOCTOSITEIbHO COOMpaTh HKCIEPUMEHTAIbHYIO
YCTAaHOBKY M3  JaHHOro Habopa 00OpydoBaHHUS IO
WHCTPYKLIMU, OINUCHIBaTh XOJ OINbITA M 3alUCBIBATH €r0
pe3ynbTaThl, GOpMYITHPOBATh BHIBOIBL;

MIPOBEJICHUE TMPSMBIX U KOCBEHHBIX HM3MEpPEHHH (pU3nUecKux
BEJIMYMH: YMEHHE IJIAHUPOBATh U3MEPEHUs, CAMOCTOSITENIEHO
coOuparh 3KCHEPUMEHTANbHYIO YCTAaHOBKY 10 HHCTPYKIIHH,
BBIUMUCIIATh  3HAYCHHE  BEJIMYMHBI W aHAIM3UPOBATH
MOJTy4YEHHBIE PE3YbTaThl ¢ YYETOM 33JaHHON MOTPELIHOCTH
PE3yABTaTOB U3MEPEHU;

MIPOBEJICHHE HECJIOKHBIX IKCIEPUMEHTATIbHBIX
HCCIIEIOBAHMIA; CaMOCTOSITENIbHO cobuparb
AKCMEPUMEHTAJIbHYI0 YCTAHOBKY U MPOBOAUTH UCCIEIOBAHHE
M0 MHCTPYKIUHU, MNPEACTABIATH IOJYYEHHBIE 3aBUCUMOCTH
(bu3MUecKUX BEJIMYMH B BUJE TaONUIl U TPaQUKOB, YUUTHIBATH
MOTPEIIHOCTH,  JeNaTb  BBIBOABI 1O  pe3ylbTaram
HCCIIE0BAHMS

[lonnmaHue xapakTepHBIX CBOWCTB (DU3MUECKUX MoJenen
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPAOE TEJO, MOJENIH
CTPOEHUS Ta30B, XUAKOCTEH M TBEPABIX TeJ, IUIaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAsi MOZIeTIb aTOMHOTO 5iipa) U yMEHHE

MIPUMEHSTH UX 7151 O0bSICHEHUS (PU3MUYECKUX IPOIECCOB

YMenue o0bsACHATH (pU3HUEcKre MPOIECChl U CBOMCTBA T, B
TOM 4YUCIE H B KOHTEKCT€ CHUTyallUdl  IPaKTHKO-
OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH, BBIABIISTH
MPUYUHHO-CIICICTBEHHBIE CBSI3U U CTPOUTH OOBSCHEHHE C
OMOpol Ha W3y4YCHHBIE CBOWCTBA (DU3MYECKUX SIBICHUM,
(u3nyuecKne 3aKOHbI, 3aKOHOMEPHOCTH U MOJICITH

YMmenune pemath pacy€rHble 3amaum  (Ha Oaze 2 — 3
YpaBHEHHUI), UCHONB3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOILINE
(¢u3nueckue BeIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpaTKOe
YCIIOBUE 3a/1aui, BBISBIATH HEJOCTAONINE JaHHbIE, BHIOMPATh
3aKOHBI W (OPMYJIbI, HEOOXOMUMBIE JUIsi €€ perIeHus,
WCIIONIb30BaTh CIIPaBOYHBIE JaHHbBIC, MPOBOAUTH PACUETHI U
OLICHUBATh  PEAJUCTHUYHOCTh  IOJIYUEHHOTO  3HAYCHHS
(¢u3nueckoil BEIMYMHBI; YMEHHE OIpeNesTh pPa3MEpPHOCTh
(bu3nYecKoil BEIMYUHBI, TOJIyY€HHOM NP pEIIeHUH 3a/1aun

YMeHue XapaKTCPpU30BaTh IMPUHIIUIILL [[€I>'ICTBI/I$I TCXHHUYCCKHUX




YCTPOMCTB, B TOM 4uCl€ OBITOBBIX HpUOOPOB, U
MPOMBILUICHHBIX ~ TEXHOJIOTUYECKUX TMPOLECCOB IO  UX
OMMCAHUIO, HCIIONIb3YyS 3HAHUS O CBOMCTBaX (PU3MUECKUX
SIBIIGHUN M HEOOXOIMMbIe (pU3NUecKre 3aKOHOMEPHOCTH

10

YMeHHe HCHoJIb30BaTh 3HAHUA O (PU3MUYECKUX SIBICHHUSX B
MOBCEIHEBHOM >KM3HU Ui oOecrieueHus] 0e30MacHOCTH TpPH
oOpamieHuu ¢ OBITOBBIMH TpHOOpaMH M TEXHUYECKHUMHU
YCTPOMCTBAMHU, COXPAaHEHHs 37I0POBbS M COOJIONCHHS HOPM
JKOJIOTHUECKOTO  TIOBEACHHUS B  OKpYXKaloLled  cpene;
MOHMMaHHE HEOOXOIMMOCTH TPUMEHEHHUS JOCTHKEHHUH
¢buzukn u TEXHOJIOTHi TUIst PaLMOHAILHOTO

MIPUPOJIONOIH30BAHUS

11

OnblIT  moucka, mpeoOpa3oBaHUs U IPEACTaBICHUSA
uHpopMauu (HU3NYECKOTO COAEPIKAHUSI C HCIOJIb30BAaHUEM
MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIUH; yMEHHE
OLIEHUBATh JIOCTOBEPHOCTh IOJIyY€HHOM MHMOpMaLUU Ha
OCHOBE MMEIOLIMXCSI 3HAHUHN U JTOTIOJIHUTEIbHBIX HCTOUHUKOB;
YMEHHUE HCMOJIb30BaTh MPU BHIIOJIHEHUN Y4YEOHBIX 3a/JaHUM
HAyYHO-TIOMYJISIPHYIO JIUTeparypy (pHU3MUecKoro CopepkaHus,
CIIPaBOYHBIE MaTepuabl, pecypchl cetu MHTepHET; BiageHue
0a30BbBIMH HaBbIKaMU MpeoOpa3oBaHHs HHGOpMALUU U3
OJHOW 3HAKOBOW CHCTEMBI B JApYryl; YMEHHE CO37aBarb
COOCTBEHHbIE TUCHMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE
MH(OPMALIMU U3 HECKOJIBKUX UCTOUHHKOB




HEPEYEHDb JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX

HA OI'D 11O ®U3UKE
Kon IIpoBepsieMblii 2JIEeMEHT COJIepP:KAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe naBmwxkeHue. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCHUTENBHOCTD JIBUYKEHHS
PaBHOMepHOe U HepaBHOMEpHOE JABIMKeHUE. CpedHsss CKOPOCTb.
1.2 ®Dopmyna 1 BEIYUCICHUS CPEeAHEH CKOpOCTH: vV = S/t
PaBHOMEpHOE TPSIMONHMHEWHOE ABM)KCHUE. 3aBHCHMOCTH KOOPIMHATHI
TEea OT BPEMEHU B CITydae PABHOMEPHOTO MPSMOJIMHEHHOTO JTBUKCHUS
. xX(1)=x, +ut
['padukym 3aBHCUMOCTH OT BPEMEHH JJISI POCKITUN CKOPOCTH, MTPOCKITHH
NIepPEeMEIICHHS, TTyTH, KOOPIUHATHI MIPH PABHOMEPHOM TPSIMOJTHHEHHOM
JIBUKCHUH
3aBUCHUMOCTh ~ KOOpJIMHATBI ~ Tela OT BpEeMEHH B  CiIydae
PaBHOYCKOPEHHOTO MPSMOIUHEHHOTO ABUKECHUS:
2
Se(f) =V *i+a* =
-
@opMynbl TSI TPOEKIUU TEPEMEIIEeHUs], TMPOCKIUU CKOPOCTH H
OPOEKIIMM  YCKOPEHHUS TPU  PABHOYCKOPEHHOM  MPSIMOJIHHEHHOM
JIBUKCHUU:
14 _ I
Sy (0= Upy -t +a,- ? 2
U.\'('r) =Up, T4, T,
a (f) =canst,
Uy — Uy = 2(71..51.
['paduxm 3aBHCUMOCTH OT BpEeMEHU [UIsl TPOEKIUHU YCKOPECHWS,
MPOEKIIMH CKOPOCTH, TPOSKIMH TMEepPEeMEeIIeHUs, KOOPAMHATHl TpPH
PaBHOYCKOPEHHOM TMPSMOJIIMHEHHOM JBUKECHUU
CBoboanoe magenue. PopMyibl, OMUCHIBAIOIIME CBOOOAHOE MaJCHHE
15 Tela MO BEPTUKAIU (JIBHXKEHHE Tejla BHU3 WIM BBEPX OTHOCUTEIIHHO

noBepxHocTd 3emnu). [paduku 3aBUCUMOCTH OT BpEMEHHU IS
IPOEKIMHU YCKOPEHHS, NPOEKLIHUH CKOPOCTH U KOOPIMHATHI TPHU




CBO60,I[HOM IMaacHUM TEJIa 10 BEPTUKAIN

CKOpoCTh  paBHOMEpPHOIO  JBM)KEHMS Tela 10  OKPY)KHOCTH.
Hamnpasnenue cxkopocru.

@dopMyna I BBIYMCIEHUS CKOPOCTH 4Ye€pe3 PaauyC OKPYXKHOCTH H
nepuo oOpaIIeHus:

2nR
L=
T
LlenTpocTpeMurenbHoe YCKOpEHHUE. Hanpasnenue
LHEHTPOCTPEMUTEIBHOIO  yCKOpeHus. @opmynna i  BBIYUCICHUSA
1.6 YCKOPEHHUS:
2
a. — L
"R
dopmyria, CBI3BIBAIOIIAS IEPUOJ] i YACTOTY OOpAIIICHUS:
1
V= —
T
Macca. IInotnocts Bemectsa. @opmyna AJisl BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas (uznueckas BeanurnHa. CloxKeHne CUl
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBJIe€HHOCTh BEKTOpPA YCKOPEHHUS TEa U BEKTOPA CHIIBI,
JICUCTBYIONIEH Ha TEIO
BzaumopneiictBue tein. Tperuit 3akoH HerotoHa:
F, ,=-F
Tpenue mNOKOSI W TpPEHUE CKOJIbKEHUsA. DopMmyna i BBIYKUCICHUS
1.12 MOJYJISI CUJIbI TPEHUS CKOJIbKEHUS:

Fxp:”'*""'r




1.13

Hedopmarus Tena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH yrpyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'0O TATOTCHUA:

F-cG. my -in:

R

Cuna TsSDKEeCTH. yCKOpeHI/Ie CBO60,Z[HOFO ImaacHus.
CDOpMyJ'Ia JJI1 BBIYUCIICHUSA CUJIBI TAXECTHU BOIM3H IMOBCPXHOCTHU 3eMiH:
F =mag.

Z[BI/I)KGHI/IG IIAaHET BOKPYT COJ‘IHI_[a. HepBa}I KOCMHYCCKasd CKOPOCTh.
HeBecomocTs 1 INEPETPY3KU

1.15

Wmnynec Tena — BeKTopHas pu3nueckast BeTUIHHA.

p=mi

Nmnynbe cuctemsl Ten. 3MeHeHne nMmnynbca. UMmynbse CUstbl

1.16

3aKkoH COXpaHCHU UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTEMBI TCII:
p=myUy +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanndeckas pabora. @opmMyia JUist BHIYMCIEHHUS pAOOTHI CHIIBL:
A=FFoosc

Mexannyeckass MOIIIHOCTD:

n=4
I

1.18

Kunernueckas u MOTCHIMAJIbHAas SHCPIrUs. d)opMlea JJISA BBIYUCIICHUA
KUHETHYECKON OHCPTHUH:

H!U‘z
By

Teopema o kuneTndyeckou sHeprun. Gopmyiia uist BBIYACICHUS

MOTCHIUAJILHOW SHEPTUH TEJIa, IIOAHATOIO

Haxg 3eMIIEH:




E,=mgh

1.19

Mexanuueckast SHEPTHUsL:
E=E;+E p

3aKoH COXpaHEHUs] MeXaHU4ecKoil aHeprun. @opmyna /s 3aKOHa
COXPAHEHUsI MEXaHNYECKOM S3HEPTUU B OTCYTCTBHUE CUJI TpeHus: E =
const.

IIpeBpaliieHne MEXaHUYECKON YHEPTUU IIPU HAJIMYNHU CUJIbI TPEHUS.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHHUKH.
Poruar. Moment cuter: M - FI.
YciioBue paBHOBECHS phlyara:

M +M,+..=0
[TonBwoxHBIN 1 HeOABIOKHBIN O0J10KH. KITJ] MpoCcThIX MEXaHU3MOB,

n= Anonesnas
A—aa'rpaqﬂ

1.21

[aBiienune TBEpAOTO TENA.

dopMyna I BBIYUCICHUS JaBICHUS TBEPIOTO Tela:

_F
P=73-

JaBnenue raza. ATMocdepHoe 1aBieHue.
I'mapocrarnyueckoe qaBlIeHUE BHYTPH KUJIKOCTH.
dopmyrna Ui BEIYUCICHUS JaBIEHUS BHYTPHU SKUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapasanueckunii nmpece

1.23

3aKoH ApXI/IMeI[a. dDopMyna AJId OIIPECACIICHUA BBITAJIKMBAIOIICH CHIJIBI,

I[el‘;ICTBy}OIHeﬁ Ha T€JI10, Horpy)KéHHoe B XKUAKOCTH UJIHU Ir'a3:
Fag =P8V

YcaoBue mnaBaHus tena. IlmaBanue CYI0B 1 BO3yXOIIJIAaBAHUC

1.24

Mexanndeckue kojiebaHusl. AMITTUTYIA, IEPUOJ] U YacTOTa KoJeOaHH.

®dopMmyna, CBA3BIBAIOIIAS YaCTOTY U MIEPUO]] KOJICOAHMI:




1.25

Maremaruueckuii M TPYXKUHHBIA MasTHUKU. [IpeBpailieHne >HEpruun
pU KoJieOaTeIbHOM JIBHKEHUU

1.26

3aryxaromue kosneOanus. Beinyxaennsie koebanus. Pesonanc

1.27

MeXﬂHI/I‘ICCKI/Ie BOJIHBI. HpOI[OJ'IBHBIe nu HOHepe‘lHBIe BOJIHBI. Z[.]'II/IHa
BOJIHBI U CKOPOCTb paCHpOCTpaHeHI/Iﬂ BOJIHBI:
h=u-T

1.28

3Byk. I'poMkocTh M BbicOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha
rpaHuue AByX cpen. MH(pa3Byk u ynbTpa3Byk

1.29

Ipaxmuyeckue pabomoi

N3mepenne cpegHeld IUIOTHOCTH BEUIECTBA; APXHUMEIOBOM  CHIIBL;
KECTKOCTU TPYKUHBI; KOd(pduIMeHTa TpPeHHsS CKOJIBKEHUs; pPabOTHI
CWJIBI TPEHUS, CUJIbl YIIPYTOCTH; CPEIHENW CKOPOCTH ABUKEHHUS Opycka
[0 HAaKJIOHHOM IUIOCKOCTH; YCKOpPEHMsI Opycka NpU ABUKEHUU IO
HAaKJOHHOM  IUIOCKOCTM;  4YacTOTbl M Ilepuona  KosieOaHHi
MareMaTH4ecKoro MasTHUKA; 4YacTOThl M  nepuona  KosieOaHuil
IPY)KMHHOTO MasiTHHMKa; MOMEHTa CHWJIbI, JEWCTBYIOIIETO Ha pblyar;
paboThl CHJIBI  YIPYrOCTH TMpU MOABEME TIpy3a C  IMOMOIIbIO
HEMOJIBIXKHOTO OJI0Ka; pabOThI CHJIBI YIIPYTOCTH MPHU MOABEME Tpy3a C
MTOMOIIBIO TIOABUXKHOTO OJIOKA.

WccnenoBanne  3aBUCUMOCTH — apXHMMEIOBOM  CHJIBI  OT  00BbEMa
NOTPYXKEHHON YacTH Tejla U OT IUIOTHOCTU >KUJKOCTH; HE3aBUCUMOCTH
BBITAJIKMBAIOIIEH CHUJIBI OT MAacChl TEJa; CHUJIbl TPEHUS CKOJIBXKEHUSI OT
CHWJIBI HOPMaJbHOTO [aBJIEHHS M OT poJa IOBEPXHOCTH; CHIIbI
YIPYrocTH, BO3HUKAIOIIEH B MpPYKHUHE, OT CTeNeHH JedopManuu
NPY)KHUHBI; YCKOpEeHHsT Opycka OT yIIa HAakJIOHAa HalpaBIsoLIeH;
nepuosia (4acToThl) KoieOaHM HUTSHOTO MasTHHKA OT JJIMHBI HUTH,
nepuosa KoneOaHUl MPY)KUHHOTO MasTHUKAa OT Macchl TIpy3a H
KECTKOCTU  TPYKUHBI; HCCIEIOBaHUME HE3aBUCHMOCTH  Iepuoja
KoJIeOaHUH HUTSHOIO MasiTHUKa OT macchl rpysa. [IpoBepka ycioBus
paBHOBECHS pbluara

1.30

Qusuueckue A61eHUs 8 npupooe: TPUMEPHI IABMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOM U HEKHMBOW IPUPOJE, NEUCTBUE CHUIIBI TPEHHUS B
IPUPOJIE U TEXHUKE, IPUIIUBbI U OTJIMBBI, ABM)KEHUE I1aHeT COTHEUHOU
CUCTEMBI, PEaKTUBHOE JABUKCHHUE JKMBBIX OPraHU3MOB, pblYard B TEJE
YeJ0BEKa, BIMSHUE aTMOC(HEPHOro [ABJICHUS HA KMBOH OpraHu3M,
IUIaBaHUE pPBIO, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3EMIIETPSICEHUE,

CEICMUYECKHUE BOJIHBI, IlyHAMU, 3XO




Texnuueckue ycmpoﬁcmea: CIInaAOMCETDP, JaT4YuKH1 ITOJIOXKCHHUA,
pacCTOAHUA U YCKOPEHUA, TUHAMOMCTP, MOAIINIITHUKH, PAaKCThI, pblYyar,
HO,I[BH)KHBIIZ n HCHOHBH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHas IIJIOCKOCTBb, IIPOCTHIC

131 MEXaHHU3MBI B OBITY, COOOIIAIONINECS COCY/bI, YCTPOUCTBO BOIOIIPOBO/IA,
TUAPABIMYECKUI TIpecc, MaHOMETP, 0apOMeETp, BHICOTOMED, MOPIIHEBOI
HAcCOC, apeoMeTp, 9XOJIOT, HCIIOJIb30BaHWE YIbTpa3Byka B OBITY H
TEXHHKE
2 TEITJIOBBIE ABJIEHUA
OcHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
2.1 BeniecTBa. Mojenu TBEPAOro, >KUIKOTO U Tra3000pa3sHOro COCTOSIHHIMA
BeniectBa. Kpucrannmuyeckue u amopgHsbie Tena
29 JBwxkenue uvactuil BemectBa. CBsi3b CKOPOCTH JABWIKEHUS YACTHI[ C
' Temrneparypoi. bpoyHoBckoe aBrkeHue, 1uddy3us
2.3 CMaurBaHUe U KalWUISIPHbIC SBICHUS
2.4 TeroBoe pacupeHue u cxarue
2.5 TemnoBoe paBHOBECHE
26 BuyTpennsss oHeprus. Pabora u Teromepenaya Kak  CIIOCOOBI
' M3MEHEHUS! BHYTPEHHEN SHepruun
2.7 Buasl Teronepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TYICHUE
HarpeBanne u oxnaxaeHue ten. KomnuecTBo TemyioTel. YaenbHas
TEIUIOEMKOCTb:
28 O=am(t)—1)
3aKOH COXpaHEHMs DHHEPrMM B TEIUIOBBIX IIpolieccax. YpPaBHEHHE
TEIUIOBOTO OanaHca:
2.9 Q1+Q2 + =0
Hcnapenne u koHpaeHcanus. l3MeHeHWe BHYTPEHHEW OJHEPruu B
510 MpoIECcCe UCMAPEHHUST U KOHJACHCauuu. KumneHue >KUAKOCTH. YielbHas
' TerutoTa mapoodpasosanus: L = Q/m
2.11 BnaxxHoctb Bo3yxa
512 [InaBnenne u kpucraumzauus. M3MeHeHne BHYTpEHHENW SHEpPruu Mpu

IJIABJICHUU U KpHUCTaJIJIM3alllH. YHeHBHaﬂ TCIJIOTA IIJIaBJICHUA !




=2
m

2.13

BHyTpeHHss1 3HEPrUsl CrOpaHUs TOIUIMBA. YIelbHAs TEIUIOTA CTOPAHMUS
torumBa: g = Q/m

2.14

[Tpuniuns! paboTs! TeruioBsix nBurareneil. KI1J] reroBoro apuraresns

2.15

Ipaxmuueckue pabomoi

W3mepeHne yaenbHOW TEIUIOEMKOCTH METAJUIMYECKOrO LIWJIMHJIPA;
KOJINYECTBA TEIUIOThI, MOJYYEHHOIO BOJOM KOMHATHOM TeMIIEpaTypbl
(buKCHpPOBaHHOM Macchl, B KOTOPYIO ONYIIEH HAarpeThlii IMIUHID;
KOJINYECTBA TEIUIOThI, OTJAHHOIO HAarpeTbiM LMJIMHIPOM, I[OCIE
ONyCKaHWsl €ro B BOAY KOMHATHOW TeMIepaTrypbl; OTHOCHUTEIbHOMI
BJIQKHOCTH  BO3[yXa; YIACIbHOW  TEIUIOTHl  IUIABJIEHUS  JIbJA.
HccnenoBanue M3MEHEHMsI TeMIlEparypbl BOAbL IPH  PAa3IHMYHbBIX
YCIIOBUSIX; SIBICHUS TEIIOOOMEHA TMPU CMENIMBAHUU XOJOAHOW U
ropsiueit BoJIbl; IpoLecca UCHapeHust

2.16

Qusuueckue seleHuUs 6 npupode. TIOBEPXHOCTHOE HATSDKEHUE U
KalTMWJUIAPHBIC ABJICHHA B NPUPOAC, KPUCTAJUIBI B IIPUPOAC, U3ITYUCHUC
Connia, 3aMep3aHue BOJIOEMOB, MOPCKUE Opu3bl; 00pa3oBaHHUE POCHI,
TyMaHa, UHesl, CHeTa

2.17

Texnuueckue ycmpouicmea: KalWUIApbl, NPUMEPbl HUCIOJIb30BaHUS
KPHUCTAJUIOB, HUJIKOCTHBIA TEPMOMETp, IAaTYUK TEMIIEpaTypbl, TEPMOC,
CUCTEMA OTOIUIEHUS JIOMOB, THUIPOMETpPBI, IICUXPOMETp, IapoBas
TypOuHa, BUTATE]h BHYTPEHHETO CTOPAaHUS

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpH3aI_[I/I${ TECII. I[Ba BUJId DJICKTPUYCCKUX 3apsaa0B

3.2

B3auMmoneiicTBue 3apskeHHBIX Tenl. 3akoH Kyinona

3.3

3aKoH COXpPaHCHMUS IJICKTPUUCCKOIO 3apsaia

3.4

Onekrprueckoe nose. Hanpsok€HHOCTB dnekTpruyeckoro nois. Ipunnun
CYINEPHO3UINH MEKTPUUECKUX TMoiel (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu snexrpudeckux 3apsaoB. JeicTBUE dIEKTPUYECKOTO OIS Ha
IEKTpUYecKue 3apsabl. [IpOBOIHUKYN U TUDIIEKTPUKH

3.6

[TocTOsiHHBIN BNEKTpUYECKUM TOK. J[eHCTBUSA AIEKTPUUYECKOTO TOKA.
Cuna Toka. Hanpsixenue.

I=qg/t,U=A/q




3JICKTpI/I‘-I€CKOC COIMPOTHUBJICHUC. VanenbHOE SJICKTPUYICCKOC

3.7 COIIPOTUBIICHUE:!
' R=pl/S
38 3akon Oma Juis yyacTka snekrpudeckoit nemu: | = U/R
IlocnenoBarenbHOE COEAUHEHNE TPOBOJHUKOB!
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapamnensHOE COEITMHEHHUE MPOBOJJHUKOB PABHOT'O COITPOTUBIICHHUS:
U=UgI=1+I;R=2.
2 2 B
CwmenianHble COeTMHEHUS TIPOBOIHUKOB
310 Pabota u momHOCTh 3nekTpuueckoro Toka. A = Ult, P = Ul
3akoH [[xoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OmneiT OpcTena. MarHuTHoOE 1oJie IPSIMOTo POBOJHUKA C TOKOM. JInHUM
' MarHUTHOW MHIYKIIUH
313 MarauTtHoe 1oJje IOCTOSIHHOIO MariuTa. BzauMoaeicTBie noCTOSIHHBIX
' MarHuTOB
3.14 JleficTBre MAarHUTHOTO NOJISI HA TPOBOAHUK C TOKOM
315 Oneitel @apanes. SIBneHue 31eKTpOMarHUTHOM MHAyKIUH. lIpaBuiio
' Jlenua
IIpaxmuueckue pabomsi
H3mepeHne 3IeKTpUYECKOro COMPOTUBJICHHS] PE3UCTOpPa; MOIIHOCTH
AIIEKTPUYECKOTO TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE
316 (pe3ucrophl, JlaMIoOyka), OT HANpPsDKEHUS Ha KOHIAX IPOBOAHMKA,

3aBHCHUMOCTH CONPOTHBIIEHUS OT JUIMHBI MPOBOJIHUKA, IJIOIAAH €ro
MOTIEPEYHOTO CEYCHHUSI U YIEeTbHOTO COMPOTUBIICHUS.

[IpoBepka mpaBuia JUIsl  SJEKTPUYECKOTO  HAMNpSOKEHUS  TPH
MOCJIEZIOBATEIbHOM COEJUHEHUH TPOBOAHHUKOB; IpaBWiIa JUISl CHJIBI
AIIEKTPUYECKOTO TOKa MpPU MapaieIbHOM COEAMHEHUU INPOBOAHHUKOB




(pe3uCTOpHI U JIAMITOYKA)

Qusuueckue s61eHUs 6 npupode. IACKTPUUECKHE ABICHHUS B aTMocdepe,

AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJ€ 3eMJH, Apeid

3.17
MOJIFOCOB, POJIb MAarHUTHOTO TOJS JUI JKM3HU Ha 3emiie, MOJISIPHOE
CHSIHHE
Texnuueckue ycmpoticmea: SICKTPOCKON, aMIIEPMETp, BOJBTMETP,
peocTar, CYETYMK DIEKTPUYECKOH DHEPrHH, 3IICKTPOOCBETUTEIbHBIC
3.18 IPUOOPHI, HarpeBareIbHbIE AMEKTPONIPHUOOPHI (mpumepsr),
JNEKTPUYECKUE TPEIOXPAHUTENH, 3JIEKTPOMATHUT, 3JIEKTPOIBUTATENb
HOCTOSTHHOTO TOKa, TEHEPAaTOp NOCTOSHHOTO TOKa
3.19 DnekTpoMarHuTHBIE BOJHEL [1Ikana 3eKTpOMarHuTHBIX BOJIH
3.20 JlyueBast mozenb cBera. [IpsMonuHeiiHOe pacnpocTpaHeHne CBeTa
3.21 3akoH oTpakeHus ceta. [llockoe 3epkasno
3.22 [Tpenomnenue cBera. 3aKOH NPEIOMIIEHUSI CBETA
3.23 Hucnepcus ceera
304 Jlunza. Xon nydeii B muH3e. @OKyCHOE pacCTOsTHUE JUH3BL. OnTuueckas
' cuna nmunser: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. Onruyeckue npruOopsl
IIpaxmuyeckue pabomoi
#i#HtPar#H##l13MepeHue  ONTHYECKOM  CUJIbl  cOOMparolledl  JIMH3BI;
($OKyCHOTO paccTostHUSI coOMparoiiei JUH3bI (10 CBOMCTBY paBEHCTBA
pa3MepoB TpenMeTa W H300paKeHUs, KOTJa MpPEAMET PACHoJOXKeH B
3.26 JIBOMHOM (oKyce), ToKazaresl MPeIoMIIEHUs CTeKIIa.
##HtPar#H##lccnenoBanrie  CBOMCTBA M300pak€HHUS, IOJYYEHHOTO C
MOMOIIIbIO COOMpAroLIel JIMH3bl; M3MEHEHHUS (POKYCHOTO PaCCTOSIHHS
JIBYX CJIO)KEHHBIX JIMH3; 3aBHCHMOCTH YIJIa TPEJIOMIICHUS CBETOBOTO
Jy4a OT yIyia MaJeHus Ha TPAHHIIEe «BO3AYX — CTEKIION»
Qusuueckue sanenus 6 npupooe: 3armenns Connua u JIyHbl, 11BeTa Tel,
3.27 ONTHUYECKHE sBICHUs B arMocdepe (uBer Heba, pedpakius, panyra,
MHUPaX)
328 Texnuueckue ycmpoiicmea: O4KH, TIEPUCKOT, (oToanmapar, ONTHICCKHE
' CBETOBOJIBI
4 KBAHTOBEBIE SBJIEHU A
a1 PannoaktuBHOCTH. Anba-, 6eTa-, raMMa-u3inydeHus. Peakuun anbba-u
' Oera-pacraza
42 OmnbiTel  Pesepdopna mo paccesHuto anbga-uactun. [lnanerapHas

MOJCJIb aTOMa




4.3

CocrtaB aromHoro s1pa. M3otorbl

4.4 [Tepuox nosypacnaja aTOMHBIX sJI€p
4.5 SnepHbie peakuu. 3aKOHbI COXpaHEHHsI 3apsA10BOIO M MaCCOBOTO YHCEIl
Qusuueckue A81eHUs 8 NPUpode: eCTECTBEHHBIN paJuOaKTUBHBINA (oH,
46 KOCMUYECKHE  JIy4M, paJdO0aKTUBHOE  H3JIYYCHUE  IPHUPOIHBIX
' MUHEpAJIOB, JCHCTBUE PAJMOAKTUBHBIX W3IYyYCHUH Ha OpPraHu3M
YeJioBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, UHIUBUIYAIbHBIA TO3UMETP,

KaMcpa BI/IHBCOHa, AACPpHAasA OHCPICTHUKA
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