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IHHOACHUTEJIBHAA 3AIIMCKA

PabGouast mporpamMma 1o ¢u3nKe Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS COCTABJICHA Ha OCHOBE
IOJIOKEHUH M TpeOOBaHUM K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTelbHON
nporpammsl, mnpenctaBieHHbIx B I'OC OO0, a Ttakxke ¢ yuéroMm ¢enepanbHoil paboueil mporpammbl
BocnuTanus u Konnenuuu npenogaBanus yueOHoro npeamera «dusukay.

CopnepkaHue nporpammbl M0 (U3UKE HaNpaBlIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOH TI'PaMOTHOCTH
o0yyJaroIuxcs U OpraHu3alui0 M3ydeHHs (U3MKU Ha JAEATeJbHOCTHOW ocHoBe. B mporpamme mno ¢usuke
YUUTBIBAIOTCSI BO3MOXKHOCTH Y4eOHOro mpenmera B peanmsauuu tpedoBanuit ®I'OC OO0 k miaHUpyeMbIM
JUYHOCTHBIM M METANpeIMETHBIM pe3yibTaTaM OOYYeHHs, a TaKKe MEKIIPEIMETHbIE CBS3H E€CTECTBEHHO-
Hay4HbIX y4EOHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

dusnka SABISETCA CHUCTEMOOOPA3YIONIUM JJII ©CTeCTBEHHOHAYYHBIX YUYEOHBIX IPEAMETOB, IOCKOJIBKY
(bu3nUecKre 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHECH, OMOJIOTHEH, aCTPOHOMHEH U
¢dusnueckoil reorpaduell, BHOCUT BKJIaJ B €CTCCTBCHHOHAYYHYIO KapTHHY MHpa, MPEJOCTaBIsET HauOojee
sicCHbIe 00pa3libl MPUMEHEHU HAyYHOTO0 METOJa MO3HaHUs, TO €CTh CIIoco0a MOJy4YEeHUs JOCTOBEPHBIX 3HAHHIMA
0 MHDE.

Opna w3 riaBHBIX 3a1ad  (U3MUECKOro O00pa3oBaHUA B CTPYKType oOmmiero o0pa3oBaHUSI COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOUW IPAMOTHOCTH M MHTEPECa K HAyKe y 00YJarOIIHXCSI.

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Wzyuenne ¢u3ukum Ha 0a30BOM YpOBHE IMIPENIONAracT OBJIAJACHUE CIEAYIONIMMUA KOMIIETEHTHOCTSMH,
XapaKTepU3YIOIIUMU €CTECTBEHHOHAYUHYIO TPAMOTHOCTD:

- Hay4YHO OOBSACHSTH SIBJICHUS;

— OLICHUBATh U TIOHUMATh 0COOEHHOCTH HAyYHOTO MCCIIECIOBAHNUS;

— MHTEPIIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYUHbIE 10KA3aTEIbCTBA /JIS IIOJyYEHUS BBIBOJIOB.

[enu wu3ydeHuss (Gu3MKM Ha YpPOBHE OCHOBHOTO oOmmero oOpaszoBanusi ompeaeneHsl B Konnenuu
npenofaBaHus yueOHoro mpeamera «Dusmka» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoit deneparum,
peanu3yolMX OCHOBHbIE 00IIe00pa3oBaTeibHbIE IPOrpaMMbl, YTBepKJIEHHON pemenuem Komneruu
MunucrepctBa npocsetienus Poccuiickoit @enepanuu (nmporokost ot 3 nekadpst 2019 r. Ne [IK4BH).

Lenu nzydenust u3uku:

- IpUOOpEeTEeHNE NHTEpECca U CTPEMIIEHUSI 00yJaroIMXcs K HAyYHOMY U3YUYEHHUIO MPUPOJbL, Pa3BUTHE UX
MHTEJJIEKTYaTbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE NPEJCTaBICHUH O HAaydHOM METOJ€ MO3HAaHUS M (HOPMHUPOBAHHME HCCIEIOBATENBCKOIO
OTHOLLUEHUS K OKPY>KAIOIIUM SIBIICHUSM;

- (dbopMUpOBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3yjibTaTa H3y4yeHUS OCHOB CTPOECHMSI MaTepuu U
(byHIaMeHTAIbHBIX 3aKOHOB (DM3UKH;

- dbopMupOBaHUE MPEACTABICHUN O POJIM (PU3UKU JJI Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

- pa3BUTHE MPEACTABICHUA O BO3MOXHBIX cdepax Oyaymeld NpodeccHoHaTbHON eATENbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JalbHEeHIIeMy 00YYSHHIO B 3TOM HAMPABICHHH.

JlocTikeHne 3THX 1eJiel TporpamMMBbl o (PU3UKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs 00ECTIEYNBACTCS
pelIeHreM CIIEIYIOMUX 3aay:

- npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOEHUMHM BEIIECTBA, O MEXaHWYECKHX, TEIJIOBbIX,
AIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSIX;

- NpUOOpeTEeHNEe YMEHUN OMUCHIBATh U OOBSICHATH (PU3NUECKUE SBJICHUS C UCTIOJIb30BaHUEM MOTYYEHHBIX
3HAHUI;



- OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACYETHBIX 33724 C UCTIOIb30BaHUEM (DU3HUECKUX MOJETEH,
TBOPYECKHUX M MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHHI HAONIOAATh MPUPOAHBIC SBICHHS M BBINOJHATH OMBITHI, JaOOpaTOpHBIE PabOTHl U
AKCIIEPUMEHTAIBHBIC UCCIICAOBAHMS C UCIIOJIb30BAHUEM N3MEPHUTEIBHBIX IIPHOOPOB;

— OcBOeHHE TPUEMOB paboThl ¢ WHMOpMaNUeld (U3MUYECKOTO COACpPX aHUs, BKIIOYas WH(OOPMAIUIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3HMKH, aHATTN3 M KPUTHUECKOE OLICHUBAHHE MH(POPMAIINY;

- 3HaKOMCTBO €O c(epamMu TPO(PECCHOHANBHON JCATENbHOCTH, CBSI3aHHBIMH C  (H3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JIOCTIKEHHSIX (PU3NUECKON HAYKH.

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

B cucreme o6miero oOpazoBanus «dusuka» npuHaHa 00g3aTeNbHBIM YU€OHBIM IPEIMETOM, KOTOPbIl BXOIUT
B COCTaB IpeaMeTHOM obnactu «EcTecTBeHHO-Hay4YHbIe TpeaMeTh». Ha nzyuenue gpusuku (6a30BbIil ypOBEHb)
Ha ypOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus oTBoAUTCs 238 yacoB: B 7 kjiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kitacce — 68 1acoB (2 yaca B Heneno), B 9 kiacce — 102 vaca (3 yaca B Hezlemio).

1. COJAEP)KAHUE YYEBHOI'O ITPEJJIMETA
7 KJIACC

Pa3zpnen 1. ®dusuka u e€ poJib B NO3HAHNH OKPYKAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npuponbl. PU3NUECKUE SIBICHUS: MEXAHMYECKHE, TEIUIOBBIE,
ANEKTPUUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Odusndeckue BenwuuHBL. M3mepenne Qusnvecknx BenuunH. Duswueckue mpuOopsl. [lorpemHocTs
n3MepeHuil. MexyHapoaHasi cucteMa eAMHUL.

Kak ¢usuka u gpyrue ecrecTBeHHbIE HAYKU M3y4aloT NMpUpoay. EcTecTBEeHHOHAYYHBII METO]] MO3HAHUS:
HaOJII0/ICeHNE, TTOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBIIKCHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIIOTE3,
o0BsiCHEHHE HAa0MI01aeMoTo sSBieHus. Onrucanue GU3NISCKUX SBICHUHN C TOMOIIBI0 MOJICIICH.
/emoncmpayuu.

1. MexaHuueckue, TEIOBbIC, DIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. ®wusudeckue MpUOOPHI U MPOIIEIypa MPSIMbBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.
Jlabopamopmuvie pabomsl u onsimol.

1. OmpeneneHue LIEHBI I€ICHUS KAl U3MEPUTEIHLHOTO MPUOOPA.

N3mepenue paccTossHUM.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

OrmpezeneHne pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl Py MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPBI.
[IpoBenenue wuccienoBaHusl MO MPOBEPKE THUIOTE3bl: JAIbHOCTh MOJETA IMIAPUKA, MYIIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Paznen 2. [lepBoHayanbHble CBeeHHs 0 CTPOCHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, T0KA3bIBAIOLINE TUCKPETHOE CTPOECHUE
BEILIECTBA.
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JlBmkenne dactuil BemecTBa. CBS3b CKOPOCTH JBMXKCHHS YacTHI[ C TeMIiepaTypoid. BpoyHoBckoe
nBrkeHHe, TuQy3us. B3anMopelicTBrE 4acTHI] BEIIECTBA: IPUTSDKEHUE U OTTAIKMBAHHE.

ArperaTtHble COCTOSHUSI BEIECTBA: CTPOSHHUE Ta30B, KHUAKOCTEH W TBEPABIX (KPUCTAITMUECKHUX) TEll.
B3anMocBsI3p MKy CBONCTBAMH BEIIECTB B Pa3HBIX arperaTHhIX COCTOSHUSX U MX aTOMHOMOJICKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOYHOBCKOTO JIBHKCHHS.

2. Habmopaenue nuddysun.

3. HabGmronenwue siBneHu, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTAIKMBAHHEM YaCTHII BEIECTBA.
Jlabopamopuvie pabomol u onvimol.



1. Omenka nuaMeTpa aToMa METOJIOM PSJIOB (C MCTOJIb30BaHUEM (hoTorpaduii).

2. OmbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKCHHUS.

Pa3nen 3. /IBu:xeHMe U B3auUMo/ieilicTBHE TeJl.

Mexannueckoe ABuxeHue. PaBHomepHoe U HepaBHOMepHOe JBukeHue. Cxopoctb. CpenHss CKOpOCTb
MIPU HEPABHOMEPHOM JBMKEHUU. Pacu€T myTu v BpeMeHU JBUKEHUS.

SIBnenue nHepuuy. 3aKOH MHEpLUH. B3anMonelicTBUe Tell Kak IPUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [lmoTHOCTh BemiecTBa. CBS3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYII B
eauHuIe 00bEMa BeIIecTBa.

Cuna Kak XapakTepucTHKa B3aumojeicTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢
IIOMOUIBIO0 JUHAMOMETpA. SIBI€HME TArOTeHUs U cuila TsokecTH. Cuila TSHKECTH Ha Ipyrux IiaHeTtax. Bec rena.
HeBecomocts. CnoxeHue cui, HalpaBJCHHBIX MO OAHOM mpsiMoil. PaBHopelcTByromas cui. Cuia TpeHus.
Tpenue ckonbxeHUs U TpeHHe MoKosi. TpeHue B IpUpoe U TEXHUKE.

Jemoncmpayuu.

1. HaGnropeHne MEXaHMYECKOTO JABMKEHHS TEJa.

N3mepenune ckopocTu MpSIMOJIMHEHHOTO ABHKEHUS.
Habntoienue siBjeHUs] HHEPIIUH.

Habnroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIL.

6. CroxeHue CUII, HAIPaBICHHBIX MO OJHOW MPSIMOH.
Jlabopamopuusie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABMXKEHHUA (IIApUKa B YKUJIKOCTH, MOJIEIH AJIEKTPUUYECKOTO

aBTOMOOWJIA U TaK Jiajee).

2. OmpeneneHue CpeHe CKOPOCTH CKOJBKEHUS OpyCKa MITH MAaprKa 0 HAKIIOHHOH IIOCKOCTH.
Omnpenenenue MWIOTHOCTU TBEPIOTO TeNa.

4. OmnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh PacTsHKeHHUS (Aedopmanuiu) Npy>KUHbBl OT MPHIOKEHHOMN

CHJIBI.
5. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIbKEHHS OT Beca Tela M XapakTepa
COIIPUKACAIOLINXCS TOBEPXHOCTEN.
Pa3neu 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenne. CriocoObl YMEHBIICHUS U yBeIWYeHUs AaBiieHus. JlaBieHue rasa. 3aBUCUMOCTH JIaBJICHUS

raza oT oObéma, Temmeparypbl. [lepenaua naBiaeHus TBEPABIMU TENaMH, XUAKOCTAMHU M Tra3aMu. 3aKOH
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[Tackans. [THeBMaTHyeckue MamIMHBL. 3aBUCHMOCThH JaBIEHUS JKUIKOCTH OT IIyOMHBI. [mapocTraTHdeckuii
napanokc. Coobmatomnuecs cocynsl. ['uapaBinueckue MeXaHU3MBbI.

Atmocdepa 3emnu u atMmocepHoe naBieHue. [IpuunHbl cynecTBOBaHMS BO3AYIIHON 000JI04KH 3eMIIH.
OmneiT Toppuuenu. 3mepenue atMochepHOTo aBlieHUs. 3aBUCUMOCTh aTMOC(EPHOTO TABIEHUS OT BBICOTHI
HaJ ypoBHeM Mopsi. [Ipubops! 11t usmepeHus atMochepHOro JaBIeHHUS.

JleiicTBHE XKHUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teso. BrlTankuBaromias (apxuMeaoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. BozayxormiaBanue.

Hemoncmpayuu.
1. 3aBucuUMOCTb JaBJICHUS ra3a OT TEMIEPATYPHI.
[lepenaya naBneHuUs KUIKOCTHIO U Ta30M.
Coobmarommuecst CoCybl.
I'mppasnnueckwmii npecc.
[IposiBnenue nericTBUs aTMOC(hEpHOTO TaBICHHUS.
3aBUCHUMOCTD BHITAJKUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH TeJa U IMIIOTHOCTH KHUAKOCTH.
PaBeHCTBO BBITATKUBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

No ko



8. VYcnoBue maBaHus TeJN: IUIABAaHME WJIM TOTPY)KEHHE Tel B 3aBUCHUMOCTH OT COOTHOIICHHUS
IUIOTHOCTEW TEJIa U KUJKOCTH.
Jlabopamopmuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa NOrpyKEHHON B )KUJIKOCTh YaCTH Tela.

2. OmpezeneHue BBITAJIKUBAOLIEH CHUIIbI, IEHCTBYIONIEH Ha TEJI0, HOTPYKEHHOE B )KUJIKOCTb.

3. TIpoBepka HE3aBHCHUMOCTH BBITAIKHBAIONICH CHIIBI, JCUCTBYIONICH HA TENO B KUAKOCTH, OT MACCHI

Tena.
4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIONICH CHUJIbI, ACHCTBYIOLIEH Ha TEIO B
KHUJKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUIAKOCTb YaCTH TEJA U OT IIOTHOCTHU KHUIKOCTH.

5. KonctpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKU U OIIPEAEICHHUE €€ TPY30I10AbEMHOCTH.
Pa3nea 5. PaGoTa n MOIIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pblYar, 0JI0K, HAaKJIOHHAA MI0cKocTh. [IpaBuio paBHoBecus poiuara. [Ipumenenue
MpaBUJjia paBHOBECHs pbluara K 0J0Ky. «3omotoe mpaBuio» mexanuku. KI1J npocteix mexanu3zmoB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. KuHernueckas W mnoreHUManbHas sHeprus. llpeBpaineHue oaHoro Buaa
MEXaHUYECKOM PHEPIUU B APYroi. 3aKOH COXPAaHEHHUs SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onsimol.

1. Ompenenenue pa®OTHl CHUIBI TPEHHUS MPU PABHOMEPHOM JABIDKCHHUH Tela IO TOPHU30HTAIBHOM

MMOBEPXHOCTH.

2. HccrnenoBanue ycrnoBHid paBHOBECHS pblUara.

3. Usmepenne KI1J] HaKIOHHOH MIOCKOCTH.

4. W3yudeHue 3aKOHA COXPAaHEHUSI MEXAaHUYECKOU SHEPTUU.

8 KJIACC

Paznen 1. TeruioBble siBJIeHHS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUs BellecTBa. Macca U pa3Mepsl
aTOMOB M MOJIEKYJ1. OTBITHI, TOTBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUST MOJICKYIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEpAOro, KUJIKOIO M Ta3000pa3HOro cOCTosiHMM BemiecTBa. Kpucramnmyeckue u amopgHbie
tena. OOBSICHEHHE CBOWMCTB Ta30B, KHUJAKOCTEH M TBEPABIX TEN HA OCHOBE MOJOXKEHUH MOJIEKYISIpPHO--
KUHETH4eCcKoi Teopuu. CMauynBaHNWe U KaWJUIAPHBIE sIBJIEHUS. TerioBoe paciupeHue u cxxaTHe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS YacTUll. BHYyTpeHHssI SHEprHsl.
CriocoObl M3MEHEHUs BHYTPEHHEW SHEPruM: TEIUionepenaya U coBepiieHrne padboTel. Buapl Teruonepenauu:
TETJIONPOBOHOCTh, KOHBEKLIMS, U3ITyUEHHE.

KonnuecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BelIecTBA. TemIooOMEH M TeIMJIOBOE pPaBHOBECHE.
VYpaBHeHue TerioBoro Oamanca. [lnaBnenue u oTBepAeBaHNE KPUCTAUTMUECKUX BEIIECTB. Y IJIbHAS TEIUIOTa
mnaBneHus. [lapooOpa3zoBanue u koHAeHcanus. Mcnapenue. Kumnenne. YnenpHas TemioTa mapooOpa3oBaHUsI.
3aBUCUMOCTh TeMIIEpaTyphbl KUTIEHUS OT aTMOC(HEPHOTO JTaBIICHUSI.

Bnaxxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IelbHAs TEII0TA CTOPAHUS.

[Tpunnumner padots! TemtoBbix Asuratenei KIIJ[ TermoBoro aeuratesns. TerioBble IBUTATENN U 3alllUTa
OKpY>Karollen Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO IBHKCHHUSI.

2. Habmopnenue nuddysun.

3. HabGmronenwue siBneHUi CMauynBaHUs U KalTWJUISIPHBIX SIBICHUM.



4. HalGmroneHue TErioBOro pacuIMpeHus Tell.
5. VI3MeHeHme NaBieHMs ra3a Mpu U3MEHEHUN 00hEMA U HarpeBaHWUU WIIH OXJIKICHUH.
6. IlpaBuna u3MEpeHUs TEMIIEPATYPHI.
7. Buasl Temonepenayu.
8. OxuaxkaeHue mpyu COBEpPIICHUN PaOOTHI.
9. HarpeBanue npu coBepIICHUN PaOOTH BHEITHUMHU CUJIAMHU.
10. CpaBHeHue TETIIOEMKOCTEH pa3IMUHBIX BELIECTB.
11. HaOnroneHre KUIIEHU.
12. HaGmroeHre nocTosSHCTBA TEMIIEPATyphl IPU IJIaBICHUU.
13. Mojenu TeIIoBBIX IBUTATEICH.
Jlabopamopmuvie pabomol u onvimol.
1. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUSI CUI MOJICKYJISIPHOTO MPUTSKEHUS.
OnpIThI 110 BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOW COJIM WM caxapa.
OnbITHI 10 HAOIOICHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, )KUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBICHHUS BO3[yXa OT €ro o0bEéMa M HArpeBaHUS WU
OXJIQKICHUSI.
6. IlpoBepka rumoTe3bl JUHEWHON 3aBUCHMOCTH JUIMHBI CTOJOMKA YKUAKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIepaTyphl.
7. Habmronenwe W3MEHEHUS BHYTPEHHEH SHEPruW Tella B pe3yibTaTe TeIUIonepeaadyd U padoThI

o~

BHEIIIHUX CHUIL

8. MHccrnenoBanue sBICHUS TEINIOOOMEHA NPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeTbiM

METAIINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHusl.

12. Onpenenenre OTHOCUTENHEHOM BIAKHOCTH BO3TyXa.

13. OnpenencHue yAeTbHON TEIIOTHI IIABJICHHS JIbA.

Pa3nes 2. DiiekTpu4yeckue 1 MATHUTHBIC SIBJICHHS.

Onexrpuszauus Ten. J[Ba poja JIEKTpUYECKUX 3apsaoB. B3anMonelcTBHE 3apsDKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJAEUCTBUS 3apsKEHHBIX T€1 OT BEJUYMHBI 3apSJA0B U PACCTOSHUSI MEXKITY
TeIamu).

Onexrpuueckoe nosie. Hanpspk€HHOCTH aniekTpudeckoro noss. IIpuHnun cynepno3unum 31eKTpUYecKuX
noJieit (Ha KaueCTBEHHOM YPOBHE).

Hocurenun »snexTpuyeckux 3apsaoB. OJEMEHTapHbIM djekTpuuyeckud 3apsan. CrpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

ONEKTPUUECKUN TOK. YCIIOBHUS CYIECTBOBAHUS DJEKTPUYECKOrO TOKA. MICTOUHMKHM ITOCTOSIHHOTO TOKA.
JIeHCTBHSI AIEKTPUYECKOTO TOKA (TEIUIOBOE, XMMHYECKOE, MarHUTHOE). DJIEKTPUUYECKUM TOK B KUAKOCTAX U
razax.

Onekrtprueckass nenb. Cuwiia Toka. OnekTpudeckoe HampspkeHue. CONpOTHBIEHHE IPOBOJHUKA.
VYaenpHOE cONpoTHBIEHUE BemiecTBa. 3akoH OMa Ui ydacTka menu. [locienoBaTenbHOE M MapauiebHOE
COEJMHEHHE NTPOBOJHUKOB.

PaGora M MOIIHOCTH 3JEKTpUUECKOTO ToKa. 3akoH Jxoynsa—JleHma. OnexTpuueckue Nenu u
MOTpeOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

IloctosiHHBIE MarHUTHL. B3auMozeiicTBHe NOCTOSHHBIX MAarHUTOB. MarHutHoe mnoje. MarautHoe nose
3eMiIM U €ro 3HaueHue i KU3HM Ha 3emue. OnbIT Opcrena. MarHuTHOE IOse 2JIEKTPUUYECKOTO TOKa.
[IpumeHeHne »5>IE€KTPOMAarHUTOB B TeXHHKE. JlelicTBME MAarHUTHOTO TOJii HAa TPOBOJHUK C TOKOM.



DJIEKTPOABUTATEh MOCTOSIHHOTO TOKa. VIcnoib30BaHUE 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBaX M Ha
TpPaHCIOPTE.

Oneitel @apanes. SBiaeHue snexkTpoMarHUTHON uHAyKuuu. IIpaBwio JleHua. OnexTporeneparop.
CriocoObl MoJTy4eHUs JIEKTPUYECKOM SHEPTUH. DIIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.
Hemoncmpayuu.

1. Dnekrpuzauus Te.

JIBa posia JIEKTpPUYECKUX 3apsI0B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEII.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.

DneKTpocTaTU4eCKas NHIYKIHUSA.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiI0B.

[IpOBOIHUKY U TUBIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOIO MOJIS.

HcTouHnKky MOCTOSTHHOTO TOKA.

©CoOoNORWD

JIeNCTBUA 2IEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. ['a30BBbIi1 pa3psia.
. U3mepenne cuiibl Toka aMIepMETPOM.
. U3mepenue 31eKTpuyecKOoro HanpsyKeHUs BOJIbTMETPOM.
. PeoctaT u mara3uH COnpOTHBIICHUM.
. BzaumopeicTBre NOCTOSIHHBIX MarHUTOB.
. MozaenupoBaHre HEBO3MOKHOCTH PA3EJICHHS MOJOCOB MarHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEHW MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarautHoe nose Toka. DJIeKTPOMarHuT.
. JleficTBE€ MarHUTHOTO TOJIL HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENb OCTOSHHOTO TOKA.
. UccnenoBanue sBJI€HUS 2JIEKTPOMarHUTHOM MHIYKIIUH.
. OnbrTer @apayest.
. 3aBUCHMOCTb HaIlpaBJIEHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3SHUKHOBEHHS.

25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimel.
1. OmnbIThl 1O HAOJIIOIEHUIO AIEKTPU3ALINN TEJI UHAYKIIMEN U TIPU CONPUKOCHOBEHHUH.
HccnenoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOoThI SMEKTPHUUECKOH e MOCTOSHHOTO TOKA.
W3mepeHnue u peryimpoBaHue CUIbl TOKA.
W3mepenue u perynupoBaHuie HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUS Ha PE3UCTOPE.
7. OmnbIThl, JEMOHCTPUPYIOUINE 3aBUCHMOCTb JJIEKTPUYECKOTO COMPOTUBICHHUS MPOBOJAHHMKA OT €ro
JUIMHBI, TJIOLIAIM MTONePEYHOro CeYeHUs U MaTepuaa.

8. Tlpomepka mpaBuia CIOKEHUS HAMPSHKEHUH MPU MOCIET0BATEILHOM COSAMHEHUN JBYX PE3HCTOPOB.
9. Tlpomepka mpaBuia JUisi CUIIBI TOKA MPU MapauieTbHOM COSTUHEHUHN PE3UCTOPOB.
10. Onpenenenne pabOTHI AIEKTPHUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.
11. Onpenenenre MOIIHOCTH AIEKTPUIECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHUS Ha HE.
13. Onpenenenue KIIJl narpeBarens.
14. ViccnenoBanre MarHuTHOTO B3aUMOJICUCTBUS TTIOCTOSTHHBIX MarHUTOB.
15. M3y4yeHre MarHuTHOTO TIOJIS1 TOCTOSIHHBIX MAarHUTOB TIPU UX OOBEIMHEHUH U Pa3/ICTICHUN.
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16. VccnenoBanue 1EHCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPHUPYIONIUE 3aBUCUMOCTD CHJIBI B3aUMOJCHCTBUS KATYIIKA C TOKOM M MarHuTa OT
CHJIBI TOKA U HAINpaBJICHHs TOKA B KAaTYIIKE.

18. M3yuenne neliCTBHS MarHUTHOTO TOJISl HA IIPOBOHHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue paboThl SIEKTPOIBUTATEIS.

20. Usmepenue KI1/[ anexTpoaBuraTrenbHON YCTAaHOBKH.

21. OnpITEl MO WCCIEIOBAHHUIO SBJICHUS AJIEKTPOMArHUTHOM WHAYKIMH: HCCIEJOBAHUE HW3MEHEHUH
3HAYEHHS U HAIPaBJICHHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zpgen 1. Mexannueckue siBJIeHHUA.

Mexannueckoe nBuxkeHue. MarepuanbHasd Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD MEXaHUYECKOTO
nBUKeHMs. PaBHOMepHOe npsiMOJIMHENHOEe ABMkeHne. HepaBHOMepHOe npsMoiMHeHoe aBrkeHue. CpenHss
Y MTHOBEHHAsl CKOPOCTb TeJla IIPY HEPABHOMEPHOM JBUKCHUU.

Yckopenue. PaBHOoyckopeHHOE MpsMoInHeiHOe nBmkeHne. CBoOoHOE maenue. OnbITel ["anmes.

PaBHOMepHOEe nBHXKEHME IO OKpyXHOCTU. Ilepmon u uactota oOpamieHus. JIuHelHas u yrioBas
ckopocTH. LleHTpocTpeMuTENIBHOE YCKOPEHNE.

IIepBb1it 3axkoH HerotoHa. Bropoii 3akoH Herorona. Tpernii 3akoH HeroTona. IIpuHiun cynepro3unuun
CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CUiIa TPEHHs CKOJIBKEHUS, CHUJla TPEHMs MOKOs, ApyTrue
BU/IbI TPEHHUS.

Cuna TsDKeCTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpPEHHE CBOOOJHOTO TajeHus. J[BrKeHHe IJIaHeT
Bokpyr Coinnua. IlepBas kocMuyeckas ckopocTb. HeBecomocTh U neperpys3ku.

PaBHOBecue wmarepuanbHOM TOUYkKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOro Tela C
3aKPEIIEHHON OChIO BpalieHus. MomMeHT cuibl. LIeHTp TskecTH.

Wmnynec Tena. M3menenune mmmynbca. Mmmynbc cuiibl. 3aKOH COXpaHEHHUs HMITyJbca. PeakTuBHOE
JBUKEHHUE.

Mexanunueckass pabota W MOLIHOCTb. Pabora cuil TskKecTH, ynpyroctu, TpeHus. CBs3b SHEpruM U
pa0otbl. [loTeHuunanbHas >HEpPrus Tena, MOJHATOrO HajA IMOBEPXHOCThIO 3eMiM. IloTeHIumanbHas >Heprus
ckaroil mnpyxuHbl. Kunernueckas sHeprus. Teopema O KHHETHYECKOM BHEpruu. 3aKkOH COXpaHEHHS
MEXaHUYECKON IHEPTUN.

Hemoncmpayuu.
1. HaOnroneHue MEXaHMYECKOTO ABMXKEHHSI T€JIa OTHOCUTENBHO PAa3HbIX Tell OTCUETA.
2. CpaBHeHHE INyTE€H W TPACKTOPUN IBMXKEHHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO Pa3HBIX Tel
OTCYETa.

3. H3mMepeHne cKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUS.

4. WccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHUS.

5. HaOmronenue nBuxeHUs Tea 1o OKPYKHOCTH.

6. HaOmroneHwe MeXaHMUYECKHX SIBIICHWUH, MPOUCXOANIMX B cHCTeMe oTcuéra «Tenexkay» mpu e

PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTENIbHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MacChl Teja U ASUCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEJ.

9. HM3meHneHwue Beca Tena MpH YCKOPEHHOM JBHKECHUH.

10. ITepenaya umMiysabca Mpyu B3aMMOAECHCTBUH Tell.

11. IIpeoOpa3oBaHus SJHEPTUH MIPH B3aUMOAECHCTBUH Tell.

12. CoxpaHeHue UMITyIbCa TIPH HEYIIPYTOM B3aHMO/ICHCTBHUH.

13. CoxpaHeHue UMITyJIbCa TTPH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUN.

14. HaGnroneHue peakTUBHOT'O JIBUKEHUS.

15. CoxpaHeHnue MeXaHUYECKOM SHEPTHH ITPU CBOOOTHOM Ma/ICHHUH.



16.

CoxpaHeHne MEXaHU4YEeCKON PHEPTHH MPH IBHKEHUU TeJia MOJ] 1eUCTBUEM TPY>KUHBI.

Jlabopamopmuvie pabomol u onvimel.

1.
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10.

11.

KoHcTpynpoBanue TpakTta 1 pa3sroHa U AAJIBHEHIIEr0 PaBHOMEPHOTO ABW)KEHUS IIApUKa WM
TEJEKKH.

Onpenenenue cpenHell CKOPOCTH CKOJBKEHHUS OpycKa WM JBIIKEHHs MIapHKa IO HAKJIOHHOM
IIJIOCKOCTH.

Omnpenenenue yCKOpeHUs Teja MPpHU PaBHOYCKOPEHHOM JBIKEHHH MO0 HAKJIOHHOMN TIIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBIDKEHUU Oe3 HaualbHON
CKOpPOCTH.

[IpoBepka THIOTE3bI: €CIIM TPU PABHOYCKOPEHHOM JABIDKEHHH O€3 HadyaJIbHOM CKOPOCTH ITyTH
OTHOCATCA KaK pAg HEUETHBIX YHuCCJl, TO COOTBCTCTBYIOMIUC ITPOMCIKYTKH BPECMCHHU OJJMHAKOBBEI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO JTaBICHHUS.
Onpenenenue kodhhueHTa TPEHUS CKOIBKCHHSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOTHI CWIBI TPEHHSI TPU PABHOMEPHOM [BMIKCHHHM Tellda 1O TOPU30HTAIBHOMN
MTOBEPXHOCTH.

Omnpenenenue pabOTHl CUIIBI YIIPYTOCTH MPH MOABEME Tpy3a C MUCIOJIB30BAHUEM HEMOIBUKHOTO U
MOJIBH>KHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Paznen 2. Mexanuveckue KoJjie0aHUs U BOJHBI.

Konebarenbnoe npmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OAHWI: MEpPHOJ, 4YacToTa, aMILIUTY/A.
MatemaTuueckuil U IpyKUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu KoinedaTeIbHOM IBHKEHUU.

3aryxaromue KoieOaHus. BeiHyXIeHHbIC KoneOanus. Pe3onanc. Mexanudeckuwe BOJHBL (CBOMCTBa
MEXaHUYECKHX BOJIH. [IpofosibHBIE M MONEpeYHbIe BOJHBL. JlJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHECHHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ' poMKOCTb 3ByKa 1 BbicOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3Byk u ynbTpa3ByK.

Hemoncmpayuu.
1. HabGmronenue koyieO0aHU TEJ MO ACHCTBUEM CHJIBI TSHKECTU U CHUJTBI YIIPYTOCTH.
2. HabmoneHnue xonebaHuil rpy3a Ha HUTH U HA IPY>KUHE.
3. HabmioneHue BbIHYKACHHBIX KOJIeOaHUM U pe30HaHCca.
4. PacnpocTpaHeHue NpoJ0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYyCTHYECKH pe30HaHC.
Jlabopamopuvie pabomol u onvimol.
1. Onpenenenne 4acTOTHI U MIEPHOA KOIEOAHUH MAaTEMaTHYECKOTO MasITHHAKA.
2. OmpeneneHue 4YacTOTHI U TIepro/Ia KoJaeOaHid TPYy>KWHHOTO MasiTHUKA.
3. MHccrnenoBanue 3aBUCHMOCTH MepHoJia KoleOaHUH MOBEIIEHHOTO K HUTU TPpy3a OT JAJMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH Iiepuo/ia KojaeOaHH MPpY>KMHHOTO MasiTHUKA OT Macchl rpy3a.
5. TIpoBepka HE3aBUCUMOCTH MEPHOIA KOJICOAHUH TPy3a, MMOJABEIICHHOTO K HUTH, OT MaccChl rpy3a.
6. OmBITEL, AEMOHCTPHUPYIOIINE 3aBHCUMOCTh TIEpHOJa KOJIEOaHHWH MPYKWHHOTO MAasSTHHKA OT MacChl
rpy3a 1 )KECTKOCTU MPY>KUHBI.
7. W3mepeHune ycKopeHHs! CBOOOHOTO MaJICHHUS.

Pa3zgen 3. DiieKTpOMAarHuTHoOE 10JIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHuTHbIE BOJIHBL. (CBOMCTBA 3NEKTpOMArHUTHBIX BOdH. I[llkama
AJIEKTPOMArHUTHBIX BOJIH. MCrioib30BaHME 3I€KTPOMArHUTHBIX BOJIH AJIE COTOBOM CBSI3H.

DnekTpoMarHuTHas nmpupoza ceeta. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.



2. BomnHoBbIE CBOICTBa CBETA.
Jlabopamopmuvie pabomol u onvimel.
1. WM3yueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C IMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3pen 4. CBeToBbIe IBJICHUS.
JlydeBas monenb cBera. Mcrounuku cBera. [IpsiMmonuneiiHoe pacnpocTpaneHue cpeta. 3atMenust CoJiHia
u Jlynsl. Otpaxenue ceera. [nockoe 3epkano. 3aKkoH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomsieHHs cBera. [lonHOe BHYTpEeHHEE OTPaKEHHE CBETa.
Hcnonb30BaHre MOJHOTO BHYTPEHHETO OTPAKEHHSI B ONTHYECKUX CBETOBOAX.
JIunza. Xop nydeid B nuH3e. OnTuyueckas cucreMa ¢oToamnmnapara, MUKPOCKOIa U Teseckona. a3 kak
onTHYECKasi cucTeMa. bIu30pyKocTh U 1adTbHO30PKOCTb.
Paznoxxenue Genoro ceera B crektp. OnbiTel HetoToHa. CliOXKEHHE CIIEKTPaIbHBIX IBETOB. Jlucnepcus
CBeTa.
Hemoncmpayuu.
1. IlpsmonuHeliHOE pacpoCTpaHEHHUE CBETA.
OtpaxxeHue cBera.
[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBeTa.
OnTUYeCKU CBETOBOI.
Xon nydeil B cobuparouiei JuH3e.
Xoz Jiydel B pacCEenBarOLIEeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
. Ilpunnun peiictBus oToamnmnapara, MUKPOCKOIIA U TEIECKOTA.
10. Mogens riasa.
11. Pa3znoxenne OIIOTO CBETA B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX LIBETOB.
Jlabopamopuusie pabomot u onvimel.
1. WccnenoBaHue 3aBUCHMOCTH yTila OTPaKEHUsSI CBETOBOTO JIy4a OT yTIJia MaJeHusl.
2. VI3yueHue XapaKTEPUCTUK N300paKEHUS MPEIMETA B INIOCKOM 3epKajle.
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3. HccrnenoBanue 3aBHCHMOCTH YIJla NPEJIOMJIEHHS CBETOBOTO Jiydya OT yIJla HaJeHUs Ha TpaHMIe
«BO31YyX—CTEKJIO».
[Tonyuenue n300paskeHH C TOMOIIBI0 COOMPAIOIICH JTNH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIbI COOMpAIOIEH TNH3BI.
OMnBITHI IO PA3JI0KEHHUIO OEIOro CBETa B CHEKTP.
7. OnbIThI IO BOCTIPUATHIO 1[BETA MTPEIMETOB MPU UX HAOIIOJICHUH Yepe3 IIBETOBbIE (PHIIBTPHI.
Paspnen S. KBanToBbIC SIBJICHMS.
OmneiTel Pezepdopaa u mianerapHas mozaens aroma. Moaens atoma bopa. Vcnyckanue u norjoieHue
cBeta aToMoM. KBaHThI. JInHelHyaTbie CEeKTpBI.
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PanuoakTtuBHOCTh. Anb(a, Oeta- U ramma-uzinydeHus. CTpoeHue atoMHoro sapa. HykimoHHas Mojaenb
aToMmHoro sipa. M3oronsl. PannoaktuBHeie npeBpamienus. [leproa momypacmnana aTOMHBIX sIep.
Anepubie peakiuu. 3aKOHBI COXPAHEHUS 3aPsI0BOTO U MACCOBOTO YHCEINI. DHEPTHUS CBSI3U aTOMHBIX sJIEP.
CBs13b Macchl U 3Hepruu. Peakiuu cunTesa u aenenus saep. Mcrounnku sHeprun ConHIA U 3BE3 .
SAnepnas sHepreTuka. JleicTBUs pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
1. ChexTpsl U3Ty4eHHsI U OTJIONICHUSI.
CrexTpsl pa3Iu4HbIX Ta30B.
CrnexTp Bomopoa.
Hab6mronenue tpexoB B kamepe Bunbcona.
PaboTta cuéTtunka HOHU3UPYIOIINX U3TyUYECHUMN.

gk wn



6. Perucrpauus uznydeHus IpUpPOJIHBIX MUHEPATIOB U MPOJIYKTOB.
Jlabopamopmuvie pabomol u onvimel.

1. HalGnroneHue CIUIONIHBIX U THHEWYATHIX CTIEKTPOB H3TYUCHHUS.

2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).

3. M3mepeHue paanoakTUBHOTO (hoHa.

IToBTOpHTE/NIBLHO-0000 IO MOLYJIb.

[ToBTOPUTENEHO-0000IIAOIINK MOy IPETHA3HAYCH ISl CHCTEMAaTU3alUK U 0000IICHHSI TPEAMETHOTO
COJIEp>KaHUsl U OIbITa JESATeNbHOCTH, MPUOOPETEHHOTO MPU HU3YYEHHHM BCEro Kypca (puU3MKH, a Takxke AJis
MOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMeHY Mo (usuke s 00ydaromuxcsi, BbIOpaBIIMX 3TOT
y4eOHBIH MpenMer.

[Ipu U3ydyeHUH AAHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMAaTHU3UPYIOTCS BUABI JAEATEIBHOCTH, HA OCHOBE
KOTOpBIX 00OecreynBaeTcsl JOCTHKEHHE TMPEAMETHBIX M METAalpeIMETHBIX IUIAHUPYEMBIX pPe3yJbTaToB
oOyueHusi, GpopMHUpyeTcs €CTeCTBEHHOHAy4YHas IPaMOTHOCTb: OCBOEHHE HAyUHBIX METOOB HCCIIEIOBAHUS
SIBIICHUW TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSAMHU OOBSCHATh GU3NUECKUE SBICHHUS, TPUMCHSIS IOTYYCHHBIE
3HaHUS, pelaTh 3aJ1a4d, B TOM YHCJIE KAUeCTBEHHBIE U SKCIIEPUMEHTAIILHBIC.

[IpuHIMIUATBEHO AESITENBFHOCTHBIM XapakTep MOaHHOTO pasjena peanu3yercs 3a CyYéT TOro, 4Yro
oOyuaroluecs BHIIOJHSAIOT 33/1aHUs, B KOTOPBIX UM IMpEAaraercs:

HAa OCHOBE TIONYyYEHHBIX 3HAHUN pacrno3HaBaTh M HAYYHO OOBICHATH (UIUYECKUE SBJICHUS B
OKpY>Karomiel Mpupoie U MOBCEIHEBHOW KU3HH;

WCIOJIB30BAaTh HAYYHBIE METOJbI HCCIENOBAHMS (PU3MUECKUX SIBICHHA, B TOM YHCJIE U MPOBEPKH
TUIOTE3 U TOMyYEHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh, Hay4yHbIE OCHOBBI Haunboyiee Ba)XHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJOTHH, Harpumep,
MPAKTUYECKOTO HCIOJIB30BAHUS PA3IMYHBIX HCTOYHUKOB HSHEPTMM HAa OCHOBE 3aKOHA IIPEBpAIEHUS |
COXpaHEHHS BCEX M3BECTHBIX BUIOB DHEPTHUH.

2. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA INPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

I/ISY‘IGHI/IG (I)I/I3I/IKI/I Ha YPOBHC OCHOBHOTO 06Iuer0 O6pa30BaHI/I$I HaIlpaBJICHO Ha JOCTUKCHUC
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCETHBIX O6paSOBaTeJ'IBHBIX pE3yJIbTATOB.

2.1. JUYHOCTHBIE PE3YJIbTATBI

B pesynbrare nzydenus (pu3MKU Ha ypOBHE OCHOBHOrO 00IIero o0pazoBaHus y oOyuaromierocs OyayT
c(OPMHPOBAHBI CIIETYIONINE TNIHOCTHBIC PE3YIIbTATHl B YACTH:
NATPHOTHYECKOT0 BOCIIMTAHMS:
- IPOSIBJICHNE UHTEPECa K KICTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PM3NYECKOI HayKH;
- IEHHOCTHOE OTHOIICHUE K JJOCTHKECHUSM POCCHHCKUX YUEHBIX-(DU3NKOB,;
rPakKAaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:
- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAUYMMBIX M OSTHYECKUX IMPOOIIeM,
CBSI3aHHBIX C TIPAKTHYECKUM NIPHUMEHEHUEM JOCTHIKEHHUH (DU3UKH;
- 0CO3HAaHUE BYKHOCTH MOPAITbHO-3THUECKHUX MPHHIIUIIOB B ACATEILHOCTH YIEHOTO;
ICTETHYECKOr0 BOCTIMTAHUS:
- BOCHPHUATHE OCTETUYECKHX KavyeCTB (U3NUYECKON HAyKH: €€ TapMOHHYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
HEeHHOCTH HAYYHOTO MO3HAHUSI:
- OCO3HaHWE NEHHOCTH (pU3MUYecKol HAyKW Kak MOIHOTO MHCTPYMEHTa MO3HAHUS MHpA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, B&XKHEHMIIIEW COCTABISAIOIIEN KYJIbTYpHI;
- pa3BHUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEPECa K UCCIIE0BATEIbCKOM eI TeIbHOCTH;
(¢opMupoBaHNS KYJIbTYPHI 310POBbS H YMOIMOHAIBHOTO 0J1arOMOJIyYHs:



- OCO3HaHWE IIEHHOCTH Oe30macHOro oOpa3a KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaKHOCTH
MpaBWJI 0E30MACHOTO TIOBEICHUSI Ha TPAHCTIOPTE, HA OPOrax, C JIEKTPUIECKUM U TEIUIOBBIM 000PYIOBaHHEM B
JIOMAIIIHUX YCIIOBHUSIX;

- ¢(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTO K€ MpaBa y APYroro
YeJI0BEKa,

TPYA0BOr0 BOCIIUTAHUSA:

- aKTHBHOE YYacTHE B PCIICHUU MPAKTUYCCKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTeIbHOW OpPTraHU3AINH,
ropoja, Kpasl) TeXHOJIOTHUYECKOW M COIMAIbHOW HAMPAaBICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (DU3NUECKUX
3HAHUM;

- HHTEpEC K MPAKTUICCKOMY H3yUeHUIO TPodeccuii, CBI3aHHBIX C PU3UKOMH;

KO0JIOrHYe€CKOT0 BOCIIUTAHHUSA

- OpHUCHTAIMs HAa NMpUMEHEHWE (PU3MUYECKMX 3HAHWM IS PEIICHHS 3a1ad B 00JIaCTH OKPYXKAIOIICH cpeibl,
IJITAHUPOBAHUS TTOCTYIIKOB M OIEHKH X BO3MOJKHBIX ITOCJICACTBUI JJI OKPYKAIOIIECH CPeIbl;

- OCO3HaHHE MI0OATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM U ITyTel UX PEIIeHUS;

aJanTaluuu K M3MEeHAIIUMCS YCJI0BUSM COMATIbHONH M PUPOIHON Cpebl:

- TMOTPeOHOCTh BO B3aUMOJCHCTBMM TP  BBIOJHEHUU HWCCICOBAaHUM UM TMPOEKTOB  (HU3UUYCCKOM
HAIMPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

- MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTD;

- TOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHHIA, B TOM 4YHCIC (OPMYIUPOBATH UICH, TIOHATHS, THIIOTE3HI O
(bu3HYECKUX 00BEKTAX U SIBICHUSX;

- OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- INIAHUPOBAHNE CBOETO Pa3BUTHS B IPHUOOPETECHUU HOBBIX (DU3UUYECCKUX 3HAHUI;

- CTpEeMJICHHE aHAIM3UPOBATh M BBISBIATH B3aUMOCBSI3UM IPHUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCIIE C
WCII0JIb30BaHUEM (PU3UYECKUX 3HAHUIM;

- OIICHKA CBOMX JACHCTBUI C YIETOM BIHMSHUS Ha OKPYKAIOIIYIO CPEly, BO3MOMXHBIX TTI00ATbHBIX MMOCIEACTBHIA.

2.2. METAIIPEJIMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHHs TporpamMMmbl MO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyuatomerocsi OyayT chOpMHUPOBAHBI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONIME MO3HABATEIbHBIC
YHUBEpCcaJbHble y4eOHbIE JeHCTBUS, KOMMYHUKATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBUSI, PETYISTUBHBIC
YHHUBEpCaJIbHbIE yueOHbIE IEHCTBUS.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jjornueckue geMcTBUs:
- BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHH);
— YCTaHaBJ'II/IBaTI) CYHIGCTBGHHBIﬁ HpI/ISHaK KJ'IaCCI/I(bI/IKaHI/II/I, OCHOBAHUA IJIs1 O606HIGHI/I$I nu CpaBHeHI/ISI;
— BBISIBJIIATH 3aKOHOM€pHOCTI/I nu HpOTI/IBOpeLII/Ifl B paCCManI/IBaeMI)IX (1)aKTaX, JTAHHBIX U Ha6J'IIOI[eHI/I$IX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBIICHUSIM;
— BBISIBJIIATH HpI/I‘II/IHHO-CJ'Ie)ICTBGHHBIG CBiA3U HpI/I I/I3yT~I€HI/II/I (1)I/I3I/I'-ICCKI/IX FIBJ'IGHI/II\/'I 158 HpOHCCCOB, acjiarb
BBIBOJIBI C HCIOJB30BAHUEM JCAYKTHUBHBIX W HWHAYKTUBHBIX YMO3aKIIOYEHWH, BBIABUTATh THUIIOTE3BI O
B3aMMOCBS3SX (PU3NUECKUX BEIHYNH;
- CaMOCTOSITENILHO BBIOMPATh CIOCOO pelieHus yueOHoW (usmdeckoi 3amaun (CpaBHEHHE HECKOJIBKUX
BapHaHTOB pellIeHus, BEIOOp Hanbosee MOoAXO0IALIET0 ¢ YUETOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHEB).
ba3oBbIe ncci1e10BaTeIbCKHE ACHCTBHSA
- HCII0JTb30BaTh BOMPOCHI KaK HCCIICIOBATEIIbCKIIT HHCTPYMEHT TIO3HAHHS,
- MPOBOAMTH MO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOKHBIN (PU3UYECKUI IKCTIEPUMEHT,
HEOOJIbIIIOE HCCIIeIOBaHNEe (DU3UIECKOTO SIBJICHNS,
- OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMAIIHIO, TOTYYEHHYIO B XOJI€ UCCIEAOBaHUS UITH
IKCIIEPUMEHTA;



— CaMOCTOSITENNLHO (hOPMYITHPOBATH 0000IIEHUS U BBIBOABI 110 PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHUS,
OTIbITA, UCCIIEIOBAHUS;
- MPOTHO3MPOBATh BO3MOXKHOE JajbHEHInee pasBUTHE (U3WYECKUX MPOIECCOB, a TaKKE BBIIBUTATH
MIPEINOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.
PabGora ¢ undopmanmeii:
- NPUMEHSTh pa3jMyHble METOJbl, MHCTPYMEHTHI U 3alpochl MpU MOMCKE U 0TOOpe MHDOpPMALUU WIH
JTAHHBIX C YU4ETOM MPEATIOKEHHON YueOHOH (PH3NUecKo 3a1auu;
- aHAJIM3UPOBATh, CHCTEMaTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIMIO PA3IUYHBIX BUIOB U (OpM
IIPE/ICTaBICHMS;
- CaMOCTOSITENIbHO BbIOMpaTh ONTHUMANbHYIO (hOpMYy IpeacTaBieHHUs WHGOPMAlUU U WILIIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, THarpaMMaMu, HHOU rpauKoi U X KOMOMHALIUSMHU.
KoMMmyHuKaTHUBHBIE yHUBEpPCAIbHbIE YUeOHbIe 1eliCTBHA:
— B X0/ OOCYXJIEHHUs y4eOHOro mMarepuaia, pe3ylbTaToB Ja0OpaTOpHBIX pabOT M MPOEKTOB 3aaBaTh
BOIIPOCHI MO CYHIECTBY OOCYXKIaeMOW TeMbl U BBICKAa3bIBaTh HJCHM, HAIllCJICHHbIE Ha peIlIeHHEe 33/Jayd U
nojjep>kaHue 0IarokenaTeIbHOCTH OOILECHUS;
— COTIOCTABJISITh CBOU CYKJEHUS C CYXKACHUSIMHU JIPYTHX YUaCTHUKOB JUANIOTa, OOHAPYKUBATh pa3inyue U
CXOJCTBO MO3UIIHIA;
— BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
— nyOJIMYHO  TPEJCTABISATh  PE3yIbTAaThl  BBINOJHEHHOTO (DU3MYECKOTO OmbiTa  (IKCIIEPHMEHTA,
UCCJIETOBAHMSI, IPOEKTA);
— MOHMMATh W HWCIOJB30BaTh MPEUMYIECTBA KOMAaHAHOW W WHAMBHIYAIbHON pabOThI MpU pPELICHUH
KOHKpETHOU (hr3nuecKoil mpoOIembl;
— OPUHUMATh IIEJI COBMECTHOH [I€ATENbHOCTH, OpPraHH30BBIBATH JCHCTBHUS MO €€ JOCTHUKECHUIO:
pacmpenensaTb poiau, 00CYk AaTh MPOLIECCHl U PE3YIbTAaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOIBKHUX
JIIOJICH;
— BBITMIOJHATh CBOIO YacTh paOOThI, JOCTHras Ka4eCTBEHHOI'O pe3ysibTaTa IO CBOEMY HANpPAaBICHUIO U
KOOPJAMHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMAaH/IbI;
- OLICHMBAaTh KaueCTBO CBOEro0 BKJIaJa B OOWMH NPOAYKT IO KPHUTEPUSM, CaMOCTOSITEIHHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe yHUBepPCAJIbHbIC Y4eOHbIE 1€ CTBUSA
Camoopranmusanmus:
— BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U yYEOHBIX CUTyalMsIX, TPEOYIOIIUX A pemeHus: Gu3nuecKux
3HAHUIM;
- OpPUEHTUPOBATHCS B PA3NUYHBIX MOAX0/aX MPUHATHS PEIIeHU (MHAWBHUIYaIbHOE, IPUHATHE PEUICHUS
B IpyMIie, MPUHITHE PEIICHUH TPYIIOoi);
- CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pelIeHHs] (PU3NYECKOW 3alaydl WM TUIaHA HCCIEeNOBaHUS C
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh MpejlaraéMble BapUaHTBI
penieHui;
- JienaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJJIEKT:
- JaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeJiaraTh IIaH e€ H3MEHEeHNUS,
— OOBSCHATh TPHUYUHBI JOCTHKCHUS (HEJOCTHKEHHs) Ppe3ylbTaTOB MCSTENbHOCTH, J1aBaTh OICHKY
PUOOPETEHHOMY OIIBITY;
— BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJIHEHUS] (U3UYECKOTO HCCIETOBaHUS
WIK TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, W3MEHMBIIMXCS CHUTYyallMi, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;
- OLICHUBATh COOTBETCTBUE Pe3yiIbTaTa LEIH U YCIOBUAM;



- CTaBUThH ce0s1 HA MECTO JIPYTOro YeJIoBeKa B XOJI€ CIopa WM TUCKYCCHU Ha HAy4yHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY APYToOro;

- NPU3HABATh CBOE MPaBO Ha OMIMOKY NMPU pelIeHnn (GU3NUECKUX 3a/1a4 WK B YTBEPKACHUAX HA HAYYHBIC
TEMBI U TAKOE K€ IIPaBO APYroro.

2.3. IPEJMETHBIE PE3YJIbTATBI
7 KJIACC

K xoHmy oOyueHuwss B 7 Kiacce MpEeIMETHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
C(OPMHPOBAHHOCTh y O0YJAFOIIUXCS YMEHUH:

- UCIIOJIB30BaTh MOHATHUS: (DPU3MYECKHE M XUMHUYECKUE SIBICHHS, HAOIIOJCHHUE, YKCICPUMEHT, MOJEINb,
TUIOTEe3a, CAUHUIBI (DU3MYEeCKUX BEIMYMH, aTOM, MOJICKYyJa, arperaTHbIe COCTOSHHS BellecTBa (TBEpIOE,
KHJIIKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBIKEHHE (paBHOMEpHOE, HEpPaBHOMEpPHOE, IPSIMOJIMHEHHOE),
TPaeKTOpHsl, PaBHOJICHCTBYIOIIAs cuita, Aedopmanus (ynpyras, IUIaCTHYECKas ), HEBECOMOCTb, COOOIIAIOIINECS
COCY/IBI;

- paznuyath sBieHus (OUQQy3us, TEIIOBOE IBMIKEHHE YACTHIl BEUIECTBA, PABHOMEPHOE IBUKCHUE,
HEPaBHOMEPHOE JIBWKCHHE, MHEPIIHsI, B3aUMOJICHCTBHE Tell, pABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHUs, Iepeiadya JaBJICHUs TBEPABIMU TEIAMH, KUIKOCTSIMH U Ta3aMu, aTMOC(hepHOe JIaBJICHHE, IIIaBAaHUE
TeJ, MPEBPANICHUS MEXaHUYECKOH DHEPTHH) IO ONMMCAHUIO MX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SIBIICHHC;

— pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MYECKHX SIBICHUH B OKPYKAIOIIEM MHUPE, B TOM YHCIC
¢dusnveckue SIBJICHUS B MPUPOJIC: MPHUMEPHI TBWKCHUS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOH W HEKUBOMU
NpUPOJIC, JECHCTBHE CUJIBI TPEHUS B TPUPOAC M TEXHHKE, BJIMSIHUEC aTMOC(EPHOrO [ABJICHUS Ha JKUBOU
OpraHM3M, TUIABaHUE PBIO, PHIYArd B TEJie YSIOBEKA, IIPH 3TOM MEPEBOIUTH MPAKTUIECCKYIO 3a7a4y B YUCOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOMCTBA (IPU3HAKHN ) PU3NICCKUX SBIICHUI;

— ONKCHIBATh WM3YYCHHBIE CBONCTBA TeN M (DM3MUSCKUE SIBJICHUS, HCIIONB3YsSd (U3NYCCKUE BEITUYIUHBI
(mMacca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEAHSSI CKOPOCThb, CHJIa YINPYTOCTH, CHJIa
TSOKECTH, BeC Teja, Cujla TpeHus, AaBieHue (TBEPAOro Tema, >KUIAKOCTH, Tas3a), BBHITAIKUBAIOIIAS CHIA,
MeXaHWueckas padoTa, MOIIHOCTb, IUIEYO CHIJIBI, MOMEHT CHUJIbI, KOI(QQUIMEHT TOJIE3HOTO JAEeUCTBUA
MEXaHH3MOB, KHHETHUYECKAsl W MOTCHIMATbHAS dHEPTHS), IPU ONMMCAHUU MPABUIBLHO TPAKTOBATH (DH3UUCCKUIA
CMBICJT UCTIOJB3YEMBIX BEIHYMH, WX O003HAYCHUS W CIMHUIBI (U3NYECKUX BEIIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3MUYECKYIO0 BEIMYMHY C JPYTMMH BEITUYMHAMHU, CTPOUTH TpaduKyd H3YUYEHHBIX
3aBHUCHUMOCTEH (PU3NYECKIX BEITUYMH;

— XapaKTepU30BaTh CBOMCTBA TeN, (U3NYECKUE SIBICHUS U MPOIIECCHI, UCTIOIB3YsI MPABHUIIA CIOKEHUS CUIT
(Bmonb oftHOM TIpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMmesa, MpaBUIIO paBHOBECHUs pbiyara (0J0Ka),
«30JI0TOE TPABWIIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHWYCCKOW SHEPTHH, MPH ITOM JIaBaTh CIIOBECHYIO
(hOpMyIHMPOBKY 3aKOHA U 3alKCHIBATh €70 MaTEMaTHYECKOE BHIPAKECHHE;

- OOBSACHATH (PU3NYCCKUE SBIICHUS, MPOIECCH U CBOWCTBA TEJNl, B TOM YHCJIC M B KOHTEKCTE CHTYaIlHi
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3
1-2 noruveckux IaroB ¢ onopoi Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SBJICHUM, (PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

— pemate pacuy€THble 3amaun B 1—2 JA€WCTBUS, HCHONB3YyS 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE
(¢u3nyYecKre BEJIMYWHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJladdl 3alMCHIBATh KPATKOE YCJIOBHE, IOJICTABIISTH
(du3HUYecKre BeJTMIUHBI B (DOPMYIIBI M TIPOBOJIUTH PACUEThI, HAXOUThH CIIPABOYHbIC JJAHHBIC, HEOOXOIMMBIE JIJIS
pelIeHus 3a/1a4, OIIEHUBATh PEATUCTUYHOCTh MOTYYCHHON (PU3UUECKOM BETNUNHBL;

- pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PEIIUTh MPU IMOMONIU (PHU3UYIECKHX METOJOB, B ONMHCAHUU
WCCIIETIOBAHMS BBIICTSATh MPOBEpPSEMOE TNPEANOoNoKeHne (THIOTE3y), paziudyarb W WHTEPIPETHPOBATH
MOJIYYEHHBIH Pe3yNbTaT, HAXOIUTh OLIMOKH B XOJI€ OTBITA, JIENIaTh BBIBOJIBI I10 €70 PE3YJIbTaTaM;



- NOPOBOJIUTH ONBITHl 1O HAOMIONEHUIO (U3UYECKUX SABICHUA WM (U3UYECKUX CBOMCTB Tell:
(GbopMynMpoBaTh IpPOBEpsAEMbIE NPEANONI0KEHUA, COOMpPaTh YCTAaHOBKY M3 IPEII0KEHHOTo 000pynOBaHMS,
3aIlMCBIBATh XOJI OIbITA U (POPMYIUPOBATH BHIBOJBI;

- BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSIHUA, BPEMEHH, Macchl Teia, 00bEMa, CUIIbl U TEMIIEpaTyphl C
UCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMCHIBATH MOKAa3aHUS MPHUOOPOB € YyUETOM 3aaHHOU
a0COIOTHON MOTPEIIHOCTH U3MEPEHHIA;

- IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (pr3MUECKON BENMYMHBI OT APYrof C UCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUHN (3aBUCHMOCTH IyTH PAaBHOMEPHO JIBUXKYILETOCS Tejla OT BPEMEHU JIBUIKEHUS Tella, CHUJIbI
TPEHHUs CKOJIbKEHMsI OT Beca Tella, KayecTBa 00pabOTKH IOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHUJIbI TPEHUS OT
IUIOLIAIA CONPUKOCHOBEHUS TeEJl, CWIbl YINPYTOCTH OT YJUIMHEHMs IPYKHHBI, BBITAJIIKMBAIOIIEH CHJBI OT
00bEéMa MOrpYKEHHOW YacTH Tella U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT
rITyOUHBI, Ha KOTOPYIO TOTPYXEHO TEJNO, YCIOBHUH IJIaBaHUs TeJ, YCIOBHH PAaBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4E€OHOIO MCCIIEOBaHUS, COOMpPATh YCTAHOBKY M BBINOJIHATH HU3MEPEHHUS,
cliefysl peUI0KEHHOMY IUIaHy, (PUKCUPOBATh Pe3yibTaThl IOJYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B
BUJIC MTPEUIOKEHHBIX TaOIUI] U TPAQHKOB, AETATh BEIBOIBI 10 PE3yJIbTaTaM HCCIIETOBAHMS;

- IPOBOJUTH KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BEIMUYUH (IUIOTHOCTH BEIIECTBA XKHMJKOCTU M TBEPIOTO
Tena, CUJia TPEHUS CKOJIbKEHUs, 1aBJICHUE BO3/yXa, BHITAJIKUBAIOIIAs CHIIA, IEHCTBYIONIAsl Ha OTPYKEHHOE B
KHUJIKOCTh TEJIO0, KOX(PQHUIMEHT IIOJIE3HOTO JEHCTBUS NPOCTBIX MEXaHH3MOB), CJEIys MpeIOKEHHON
MHCTPYKLMU: [IPU BBIIOJIHEHUU U3MEPEHUIN COOMpaTh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIISTH 3HAUCHUE
HCKOMOMW BEJIMYHHBI;

- co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYyI0BaHUEM;

— yKa3bIBaTh IPUHIIUIIBI AEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP,
cooOuiarommecs cocyzibl, 6apoMeTp, pbluar, IOJBMKHbIM U HEMTOABUKHBII OJIOK, HAKJIOHHAS IJIOCKOCTb;

— XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YyYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOWUCTB C OMOPOM Ha
UX ONHUCAaHUA (B TOM YHCIE: MOJIMIMIHUKH, YCTPOMCTBO BOJONPOBOAA, T'MIPABIMYECKUN IpPecc, MaHOMETP,
BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp), MCHOJb3ys 3HAHUS O CBOMCTBaX (PU3UYECKUX SIBJICHUH H
HeoOxouMble (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

- OPUBOJIUTH NpUMEpHl (HAaXOAWTh HH(OpPMALMIO O TMpPUMEPax) MPAKTUYECKOTO HCIOIb30BaHUS
(u3nyecKrX 3HaHUI B OBCEIHEBHOM KU3HU AJIs oOecredeHnst 0€30I1acHOCTHU P O0pallleHUH ¢ MpudopamMu U
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTMYECKOTO IMOBEIEHUS B
OKpY>Karollen cpere;

- OCYILECTBIISATH OTOOP UCTOUHUKOB MH(pOpMauu B IHTepHETE B COOTBETCTBUU C 33JaHHBIM TTOMCKOBBIM
3allpocOM, Ha OCHOBE HMEIOIIMXCA 3HAHUH M IYTEM CPABHEHMsI pPa3IMYHBIX HCTOYHUKOB BBIICIATH
nH(pOpMalLIHI0, KOTOpas ABJISIETCS MPOTUBOPEUMBOI MIIM MOXKET ObITh HEJOCTOBEPHOM;

- UCIMOJIb30BaTh MPH BBINOJHEHUM YYEOHBIX 3aJaHUN HAayYHO-TIOMYJSPHYIO JIMTEpaTypy (usnueckoro
COJiep’KaHusl, CIIpaBOYHBbIE MaTepuasbl, pecypchbl cetu VIHTepHeT, BianeTh NpuéMamMu KOHCHEKTHPOBAHHUS
TeKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

- co3/laBaTb COOCTBEHHbIE KpPAaTKHE MHUCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHKOB
uHpopManuu (GU3NIECKOTO COAEPKAHUs, B TOM YHCIE MyOIUYHO JAenaTh KpaTkhe COOOLIeHHUs O pe3ysbTarax
MIPOEKTOB MJIM YU4EOHBIX MCCIEOBAHUHM, IPU 3TOM T'PAMOTHO HUCIOJIBb30BaTh U3YyUECHHBIH MOHATHIHBINA anmapar
Kypca (pU3MKH, COMTPOBOXK/IATh BBICTYIUIEHHUE TPE3EHTALINEH;

- OpU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHMHA paclpenessiTh OOS3aHHOCTH B TpyIIe B
COOTBETCTBHUH C MOCTaBICHHBIMU 33J]a4aMU, CIEIUTh 32 BBIIIOJHEHUEM TUIaHa ACHCTBHIM, aJleKBaTHO OLIEHUBAThH
COOCTBEHHBIN BKJIAJ B JEATEIBHOCTh TPYIIBI, BHICTPAaUBAaTh KOMMYHUKATHBHOE B3aWMOJIEUCTBUE, YUUTHIBAs
MHEHHUE OKPYKAIOIUX.

8 KJIACC



K konnmy oOydeHus B 8 Kiacce MpeAMETHble pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)arb
Cc(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

- UCIIONIb30BAaTh TOHATHS: Macca U pa3Mephl MOJIEKYN, TEIJIOBOE IBMKEHHE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUNIMYECKUE U aMOp(HBIE Tela, HACBHIIICHHBIA U HEHACBIIIICHHBIN T1ap,
BJI&KHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS SDHEPTUsl, TEIUIOBOM JBUTATEINb, 3JIEMEHTAPHBIN AIIEKTPUYESCKHUNA
3apsif, SIAEKTPUUECKOE 10JIe, TIPOBOJAHUKH U JUDJIEKTPUKHU, TOCTOSIHHBIN 2JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
- pa3nuyarh sIBICHHSA (TEIJIOBOE paCIIMpEeHUE M CKaThe, TeIUlonepeaada, TEIUIOBOE paBHOBECHE,
CMaurBaHUe, KaWUISIPHBIE SIBICHUS, UCTIApEHNEe, KOHCHCAllMsl, IaBJIeHHEe, KpUCTAITU3alus (OTBepAeBaHue),
KHUIIEHUE, TeIulonepenaya (TerionpoBOAHOCTh, KOHBEKIIMS, U3IYyYeHUE), SICKTPU3AIHS TEJl, B3aUMOJICHCTBUE
3apsi/ioB, JCUCTBHS DJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHE MAarHUTOB, JEHCTBHE
MarHUTHOTO TOJISi Ha TMPOBOAHHUK C TOKOM, 3JEKTPOMArHWTHas MHIYKIHSA) MO OMHCAHUIO UX XapaKTEPHBIX
CBOMCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE;

- pacrio3HaBaTh MPOSBICHUE HM3YYEHHBIX (U3MUECKUX SIBICHUHA B OKPYXAIOIIEM MHpE, B TOM YHCIIE
¢dbu3nueckue BICHUS B MPUPOJE: TOBEPXHOCTHOE HATSHKEHUE M KaWJUISPHbBIE SIBJICHUS B MIPUPOE, KPUCTAILIBI
B mpupoje, uznydenue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE Opu3bl, 0Opa30BaHMUE POCHI, TymMaHa, WHEs,
CHera, SJIEKTPUYECKHE SBJICHUS B aTMOcdepe, DIIEKTPHUECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIIH,
aped MmodrocoB, poiib MAarHUTHOTO TOJIA JUISl JKU3HH Ha 3emiie, MOJSIPHOE CHUSIHHE, MPH 3TOM NEPEBOIUTH
MPAKTUYECKYIO 33a/1a4y B y4eOHYIO0, BBIIEIAThH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBJICHMUIA;

— OMKCHIBATh H3YYCHHBIE CBOMCTBA Tel M (DU3MUECKUE SIBJICHUS, UCIONB3YsSd (PU3NYECKUE BETUYHUHBI
(Temriepatypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, ylelbHas TEIIOEMKOCTh BEUIECTBA, YJEIbHAs
TEIUIOTAa IUIABJIICHUS, YAeNbHAas TeIUloTa IapooOpa3oBaHMs, yAeNbHas TeIuIoTa CropaHusi TOIUIUBA,
KOX(QPHUIUEHT MOJIE3HOTO ACWCTBUS TEIUIOBOW MAIIUHBI, OTHOCHTEIbHAS BIAXHOCTh BO3yXa, dJEKTPUUCCKHUNA
3apsil, cuja TOKa, DJEKTPUYECKOE HANpsHKEHHE, COMPOTHUBIIEHUE MPOBOJHUKA, YIEIbHOE COMPOTHUBICHUE
BellecTBa, paboTa U MOIIHOCTh AJNEKTPUYECKOTO TOKA), MPH OMHCAHUM MPABHIBHO TPAKTOBATh (PU3MUECKHIA
CMBICIT HWCTOJB3YyEeMBIX BEIMYHMH, OOO3HAYCHHS W EAMHUIBI (U3NYECKUX BEIWYHMH, HAXOTUTHh (POPMYIIBL,
CBSI3BIBAIOIIUE JAHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH TpauKH H3ydeHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

- XapaKTepu30BaTh CBOMCTBA Tell, (GU3NUECKUE SBICHUS M MPOLECCHI, HCIONb3YsI OCHOBHBIC TTOJIOKECHHS
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUs BEIECTBa, MPUHIMI CYNEPIO3UINH MoJiel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsia, 3akoH OMa Juid ydacTka Lenu, 3akoH J[xoyns—JIeHna, 3aKkoH coxpaHeHus
SHEpPIUH, TpPH DTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M 3alHCHIBAaTh €ro MaTeMaTHYECKOe
BBIpa)KEHUE,

- OOBSICHATH (PM3MYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIIE U B KOHTEKCTE CHTyallUd MPaKTHUKO-
OPHEHTUPOBAHHOTO XapakTepa: BBISIBISATh NMPUYMHHOCIIEACTBEHHBIC CBS3H, CTPOUTH OOBsCHEHHWEe u3 |2
JIOTHYECKUX LIaroB ¢ ONOpoM Ha 1-2 M3yueHHBIX CBOMCTBA (hU3MUYECKHX SBICHUH, (PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

- pewmiatb pacu€THble 3alaud B 2-3 JEHCTBHS, MCIIONB3Ysl 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢du3nveckre BENIWYWHBI: HA OCHOBE aHaJHM3a YCIIOBHS 3a/ladd 3alliChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH
HE/IOCTAaTOK JAaHHBIX JUTS PEIICHUs 3a/la4d, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE Il €€ pelIeHus,
MIPOBOJIUTH PAcUEThl M CPABHUBATH MOIYYEHHOE 3HaUeHHE (PU3MUECKON BEIMYMHBI C M3BECTHBIMH JaHHBIMU;

- pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh TPU TOMOIMH (H3MUECKUX METOJOB, HUCTIONB3Ys
ONMCaHHWE HCCIEeNOBaHUSA, BBIACIATH IPOBEPSIEMOE MPEANOI0KEHNE, OLCHUBATh INPABHWIBHOCTh IOpPSAKa
MIPOBE/ICHUS HCCIIEeIOBAHNUS, JI€1aTh BBIBOIbI;

- NOPOBOJIUTH OMNBITBI 10 HAOMIONEHUIO (U3NYECKUX SBICHUH WIM (U3NYECKUX CBOWCTB Tell
(KanuJUIApHBIE SBJIEHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/yXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH Ipolecca
OCTBIBaHUSI W HATPEBaHUs NMPH W3IYYCHUH OT IBETA M3Iydaromiei (MOrIomaromnei) moBepXHOCTH, CKOPOCTh
WCTIApeHHsT BOJBI OT TEMIepaTypbl JKHIKOCTH W IUIOMIAAH €€ TOBEpXHOCTH, OJJIEKTPH3AIMsS Tel H
B3aMMOJICHCTBHE DJIEKTPUUYECKHX 3apsA]0B, B3aUMOJCHCTBHE TIOCTOSHHBIX MAarHWTOB, BU3YyaJIH3alHs



MarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB, JEHCTBMS MarHMTHOIO IOJI HAa NMPOBOAHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABHUraTelsl IOCTOSHHOIO ToKa): (OpMYyIHpOBAaTh IpPOBEpSEMbIC
NPEINOI0KEeHNs, COOMpPaTh YCTAHOBKY M3 IMPEUIOKEHHOTO OO0OpYAOBaHMs, OINUCHIBATH XOJA OIbITa U
(GbopMyIMpOBAThH BBIBO/BI,

— BBIIOJHATh HIPSMbIE U3MEPEHMSI TEMIIEpaTypbl, OTHOCUTEJIbHOM BIAXXHOCTH BO3/yXa, CHJIBI TOKa,
HaNpsDKEHUs C HUCIOJIb30BAaHUEM AaHAJIOrOBBIX IPUOOPOB M AATYMKOB (PU3UYECKUX BEIMYMH, CPaBHUBATb
pe3yabTaThl U3MEPEHUH ¢ y4ETOM 3a1aHHON a0COJIFOTHON NOIPEIIHOCTH;

- IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (pr3MUecKOl BEIMUYMHBI OT APYrod C MCIOJIb30BaHUEM
IPSMBIX M3MEpEHHH (3aBUCHUMOCTH COINPOTHBIICHUS IMPOBOJAHUKA OT €ro AJUHBI, IJIOLIAJM IONEPEYHOro
CEUEHHUs1 U YAEIBHOIO COINPOTUBIICHUS BELIECTBA IPOBOJHMKA, CHUJIBI TOKA, UAYIIETO Y€pe3 MPOBOJHHUK, OT
HalpsDKEHUsS Ha IMPOBOJHHUKE, MHCCIEIOBAHUE IIOCIEAOBATEIBHOIO M  IApajuIEIbHOTO  COSAUMHEHMH
IIPOBOJIHUKOB): IUIAHUPOBAaTh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY M BBINOJHATH HU3MEpPEHUs, Clenys
IIPEUIOKEHHOMY IUIaHy, (DUKCHPOBATh pe3yJbTaThl IOJyY€HHOM 3aBUCHUMOCTH B BUJE TaOIMUI U IpaduKoOB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIECIOBAHNUS;

- IPOBOJIUTh KOCBEHHBbIE H3MEpeHUs (QU3UUYECKUX BeIUYMH (yAedbHas TEIUIOEMKOCTh BEIECTBaA,
COIIPOTHBIICHUE MPOBOAHMKA, pab0Ta U MOITHOCTH HJIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUs, COOUpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY, CIIEys NPEAJI0)KEHHON MHCTPYKIIUH, U BBIYUCIISTh 3HAUCHNE BEJIMYHHBI,

— cOOITIOIaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHHUEM;

— XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWUCTB C OMOPOM Ha
uX onucaHus (B TOM 4YMCIE: CHCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, IapoBas TypOHHa, aMIepMeTp,
BOJIETMETP, CUYETYUK OJIEKTPUUECKOM SHEPruM, 3JIEKTPOOCBETUTENIbHbIE HPUOOPBI, HarpeBaTelIbHbIE
JIEKTPONPUOOPB!  (IPUMEPBI),  INEKTPUUECKUE MPEJOXPAHUTENH, HICKTPOMArHUT, 3JIEKTPOJBUIATENb
MOCTOSTHHOTO TOKa), MCIIONIBb3YSl 3HAHHWS O CBOMCTBAaX (PM3MUYECKUX SIBICHUH M HEOOXOoAMMbIe (hu3nyecKue
3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTBIE TEXHHUYECKHUE YCTPOWCTBA M HW3MEPHUTENbHBIE MPHOOPHI MO CXEMaM W
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETpP, TUIPOMETP, JIBUraTelb
BHYTPEHHEIO CrOpaHusi, »JJIEKTPOCKOI, PEOCTaT), COCTAaBIATh CXEMbl DJJEKTPUYECKMX Lemed ¢
M0CJIeI0BaTENbHBIM M NapaJljieIbHbIM COEJUHEHNEM HJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHHUs 3JIEMEHTOB
AJIEKTPUYECKUX LETICH;

- NOPUBOANUTE TpUMEphl (HAXOMUTh HHGOpPMAIMIO O TMpUMepax) MNPAKTUYECKOIO MCIIOJIb30BaHMS
(u3nYecKrX 3HaHUI B IOBCEIHEBHOM KU3HU 7151 o0ecrieueHns 0€30MacHOCTH IpU 00pallleHuH ¢ pudopaMu u
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 3J0POBbS M COOJIOEHUS HOPM SKOJIOTMYECKOTO IMOBEICHUS B
OKpY>Karollen cpene;

- OCYILECTBIIATh MOUCK MH(OpMaLuu (U3NYEecKOro cojaepxanus B MIHTepHeTe, HA OCHOBE MMEIOLIUXCS
3HaHUM W TyTEM CpPaBHEHUS JIOMOJHUTENBHBIX HMCTOYHHMKOB BBIIENATH HH(OPMAIMIO, KOTOpas sBISeTCS
MIPOTUBOPEYUBOM U MOXKET OBITH HEJOCTOBEPHOI;

- UCIOJIb30BaTh MPH BBINOJHEHUHM YYEOHBIX 3aJaHMN HAay4HO-TIOMYNSPHYIO JIMTEpaTypy (usnueckoro
COJIep’KaHusl, CIIPaBOYHBbIE MaTepualbl, pecypchbl ceTu VIHTepHeT, BianeTh NpuéMamMu KOHCHEKTHPOBAHHUS
TeKcTa, Mpeodpa3zoBaHusl HGOPMAIIUU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

- co3laBaTh COOCTBEHHbIE NMHCHMEHHbIE M KpaTKHWE YCTHbIE COOOIIEHHs, 0000mas uHpOpMalUo H3
HECKOJIbKUX HMCTOYHUKOB (DPM3UYECKOTO COJAEp)KaHHUs, B TOM YHCIE MYOJMYHO MPEACTABIATh PE3YIbTaThl
IIPOEKTHOM MWJIM MCCIEN0BATENbCKOW JESITENBHOCTH, INPU 3TOM TIPaMOTHO HCIIOJIb30BATh HM3YYEHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOXKIATH BBICTYIUICHNE MPE3EHTAIUEH;

- OpU BBIIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBAaHUNA (PU3MUECKUX TIPOLIECCOB paclpeieisTh
00s13aHHOCTH B TpPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3a/JayaMH, CIEIUTh 3a BBINOJIHEHHEM IUIaHa
NeNCTBUM M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHHWBAaTh COOCTBEHHBIM BKJIJ B JIESITEIBHOCTb TPYIIIbI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, MIPOSBIISS TOTOBHOCTh pa3peniaTb KOH(QIUKTHI.



9 KJIACC

K xoHmy oOyueHuss B 9 kiacce NpeIMETHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH y OOYHAIOIIUXCS YMEHUI:

- UCIIOJIb30BaTh IOHATHS: CHCTEMa OTCUETa, MaTepUalbHas TOYKA, TPACKTOPHs, OTHOCHUTEIBHOCTH
MEXaHUYECKOTo JBIKEHHs, naedopmanms (ynpyras, IUIacTHUYECKas), TPEHHE, LEHTPOCTPEMHUTEIHLHOE
YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, IEHTP TSHKECTH, aDCOMIOTHO TBEPAOE TEINO, LICHTP TSHKECTH TBEPIOTO
TeJa, paBHOBECHE, MEXaHUYECKHE KOJeOaHUsl U BOJIHBI, 3BYK, HHOPA3BYK M YIbTPa3BYK, 3JIEKTPOMAarHUTHbIE
BOJIHBI, LIKaJa 3JI€KTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTb, CHEKTPbl MCIYCKaHUSA U
MOTJIOIIEHUS, anb(a, 6eTa- U raMMa-u3ITy4YeHHs], U30TOIIBI, SJIEpPHAs SHEPIreTHKA,

- pasinyarh sBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE IPSIMOJIMHEIHOE JBUXKEHHE, PaBHOYCKOPEHHOE
NPSIMOJMHENHOE JIBUKEHUE, CBOOOJHOE IMaJ€HUE TeJ, PAaBHOMEPHOE [BUXKEHHME II0 OKPY)KHOCTH,
B3alMOJICIICTBUE TEJ, PEAKTUBHOE ABM)KEHHE, KOJIEOATEIbHOE BMIKEHME (3aTyXarolMe W BBIHYKICHHbIE
Kosie0aHUsA), PE30HAHC, BOJIHOBOE JBM)KEHHME, OTPaXKEHHME 3BYKa, IPSIMOJIMHEHHOE paclpoCTpaHEHue,
OTPaKCHHE U MPEIOMIICHUE CBETA, IT0JIHOE BHYTPEHHEE OTPa)KCHUE CBETA, pa3jioKeHue OeIoro cBera B CHEKTP
U CJIOKEHHE CIIEKTPAJIBHBIX LIBETOB, JIHCIIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HHKHOBEHUE
JUHENYaToro CHeKTpa W3JIY4EeHHs) IO ONMCAHHWIO KX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
J€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

- pacro3HaBaTh MPOSBICHWE HM3YYCHHBIX (H3MYECKUX SIBJICHUH B OKPYKAIOMEM MHUpE (B TOM YHCIE
¢dusnyeckue sSBICHUS B MPUPOJE: NMPUIUBBI U OTIUBHI, ABMKeHHE MiaHeT CONHEYHOH CHCTeMbl, PEaKTUBHOE
JBUKCHHUE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMM, 3€MIIETPSICECHHME, CEHCMUYECKUE BOJIHBI,
L[yHaMH, 03XO, LIBETa TeJ, ONTHUYECKUE SBJIEHUS B MpPUPOAE, OHOJIOrMYEeCcKOoe JAEWCTBHE BUAMMOTIO,
yIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3IyYCHUH, €CTECTBEHHBIN PaJIMOAKTHBHBIN (JOH, KOCMUYECKHE JTy4H,
paZiMOaKTUBHOE H3JIyY€HUE NPUPOJHBIX MHUHEPAJIOB, JNEHCTBUE PaJMOAKTUBHBIX W3IYyYCHHHl Ha OpraHu3M
4eJI0BEKa), MPU 3TOM NEPEeBOJUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIJICJATH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKyM) PU3HYECKUX SBICHUH;

- ONKCBIBATh W3YyYEHHBIE CBOWCTBA TNl U (PU3MUECKHE SBJICHUS, HMCIOJIB3Ys (U3NYECKHE BEITMUUHBI
(cpeaHsis 1 MTHOBEHHasi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JBM)KEHUH, YCKOpPEHHE, MepeMeIleHne, MyTh,
yIJI0Basi CKOPOCTb, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOJHOrO MajieHus, Bec Tena,
UMIIYJIbC Tea, UMITYJIbC CHIIBI, MEXaHWYecKas paboTa U MOILIHOCTb, OTEHLUANbHAS YHEPIUs Teja, MOJHATOrO
HaJl TOBEPXHOCTBIO 3€MJIM, NOTCHIMAIbHAS SHEPIrUsl C)KATOM IPYKUHBI, KUHETUYECKAs SHEprus, IMOJHas
MeXaHWuYecKas PHEeprus, MepuoJ M yacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpOCTh CBETa, NOKa3aTesb MPEJOMIICHHS CPEibl), IPU OMMCAHUM NMPABUIBHO TPAKTOBATh (PU3UUECKUIN CMBICI
UCMOJIb3yEeMbIX BEJIMYMH, 0003HAUCHHSI M €TUHHIIBI (PU3NUECKUX BEJINYMH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIIIE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH TIpaUKU H3YYEHHBIX 3aBHCHMOCTEH
(bU3UYECKUX BEIHYNH;

- XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJIEHUS U TMPOLECCHI, MCIONb3Yys 3aKOH COXpPaHEHUS
SHEPIUH, 3aKOH BCEMUPHOIO TATOTECHMSI, IPUHIMI CYNEPIIO3UIMM CUJI, IPUHIMII OTHOCUTEIBHOCTH I anmues,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHHsS WMILYJIbCa, 3aKOHBl OTPAKEHHUS W IPEIOMIICHHMS CBETa, 3aKOHBI
COXpaHEHHUs 3apsJ0BOI0 M MAacCOBOIO 4YHCEI IPU SACPHBIX PEaKUUAX, IPU OTOM JaBaTb CIOBECHYIO
(OopMyIIMPOBKY 3aKOHA U 3alUChIBaTh €70 MaTEMaTHUYECKOE BhIPAKEHHUE;

- OOBSICHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CUTYalluil MpPaKTHUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBISIBISATh TMPUYMHHO-CICICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHHE W3 2-3
JIOTUYECKHUX IIaroB ¢ OMOpOH Ha 2—3 M3Y4YEHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB MIIU
3aKOHOMEPHOCTEH;

- pemath pacdy€THbIE 3a/7a4yd (OMHMPAIOLIUECs HAa CUCTeMY M3 2—3 ypaBHEHHI), HCIIOJIb3Yys 3aKOHBI U
(bopmyIbl, cBsI3bIBaONIMEe (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBMS 3a/1a4M 3alHChIBaTh KPaTKOE
yCJIOBHE, BBIABIATH HEOCTAIOIIME WM M30BITOUHBIE JaHHbBIE, BHIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE



IUI PEUIeHUs, MPOBOJAUTH PACUYETHl U OLIEHUBATh PEATUCTUYHOCTh IOJYYEHHOIO 3HAYeHUs (QU3HMUECKOH
BEJIMYMHBI;

- pacrio3HaBaTh MpOOJIEeMBbl, KOTOPbIE MOXKHO PEIIUTh IPU NOMOIIM (U3NYECKUX METOJI0B, UCHOJIb3YS
ONMCaHWE MCCIENOBAHUA, BBIACIATH IPOBEPSIEMOE MPEANOJI0KEHNE, OICHUBATh MPABMWIIBHOCTh TOPSIKA
MIPOBE/ICHUS MCCIIEIOBAHNUS, IeIaTh BBIBO/IbI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOICHUI U OIBITOB,;

- NPOBOJUTH OMBITHI MO HAOMIOAECHUIO (PU3UYECKUX SBICHUH WM (U3NYECKUX CBOWMCTB Tel (M3ydeHHE
BTOpOro 3akoHa HbBIOTOHA, 3aKOHa COXpaHEHUS SHEPruH, 3aBHCUMOCTh TEpHOoJa KoJeOaHWH MpPYKHUHHOTO
MasTHUKa OT MaccChl Ipy3a U KECTKOCTU MPYXKHHBI U HE3aBUCHUMOCTb OT AMIUIMTYIbl MalbIX KoJieOaHUi,
NpPSMOJIMHEIHOE PACHpOCTpaHEHUE CBeTa, pa3jokeHue Oenoro cBera B CIEKTP, M3y4EHHE CBOMCTB
n300pakeHHs] B IUIOCKOM 3€pKajie M CBOMCTB M300pa’keHUs MpeaMeTa B coOMparomieil JuH3e, HaOloaeHne
CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB HW3JIYYEHHsS): CaMOCTOATENIBHO COOMpAaTh YCTAHOBKY W3 H30BITOUYHOTO
Habopa 000pyA0BaHUs, OMMCHIBATH X0 ONbITA U €0 Pe3yibTaThl, OPMYIUPOBATH BHIBO/IBI,

- NPOBOJIUTH MpPHU HEOOXOIUMOCTH CEpUI0 TPSMBIX HM3MEPEHH, ONpeeNnss CcpeiHee 3HaueHHE
u3MepsieMo Beau4MHBI ((POKYCHOE pacCTOsSHUE COoOMparolieil JuH3bI), 00O0CHOBBIBATH BBIOOpP crocoOa
u3MepeHus (U3MEepUTENbHOro Npudopa);

- POBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUMH C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHHUN
(3aBHCHUMOCTh TYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBIKCHHH O€3 HadaJIbHOW CKOpPOCTH, Mepuona
KOoJIeOaHWH MaTeMaTH4YeCKOrO MAasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXEHUS CBETa OT yrja
NaJIeHUs] ¥ yrja IpeloMIIEHUs OT yIla MajeHus): IIaHUPOBAaTh HCCIIEJ0BaHHE, CaMOCTOSATENIBHO cOOMpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaTbl MOJYYEHHOH 3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BHJE TaOMUI] U
rpauKOB, JIeNIaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIIECOBAHUS;

- IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIMYMH (CpPeIHSst CKOPOCTh M YCKOpPEHME Teja IpU
PaBHOYCKOPEHHOM JABIIKEHHH, YCKOPEHUE CBOOOIHOTO MaJCHUs, KECTKOCTh MPYKUHBI, KOI)(UITUEHT TPEHUS
CKOJIL)KCHHUS, MEXaHWYecKass paboTa M MOIIHOCTh, 4YacTOTa M NEpHOJ KOJeOaHWi MaTeMaTH4ecKoro H
IPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHJIa coOMparolledl JUH3bI, pPaJMOaKTHBHBIN (DOH): IUIAHMPOBATH
U3MEpEHus, coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJHATH HM3MEPEHUS, CIeNys IpeI0KEeHHON
WHCTPYKIINH, BEIYUCIISATH 3HAYCHNE BEJTUYMHBI M aHAJM3UPOBATh TOYUYE€HHBIE PE3YIbTATHI C YIETOM 3aJaHHOM
IIOTPEIHOCTH U3MEPEHUM;

- coOiroAaTh MpaBuila TEXHUKU 0€30I1acCHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

- pas3inyaTh OCHOBHBIE NMPHU3HAKK M3YyYEHHBIX (PU3MUYECKHX MOJENel: MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJIOE TEII0, TOYSUHBI UICTOYHUK CBETA, JIyd, TOHKAs JINH3A, ITaHEeTapHas MOJIeh aTOMa, HYKJIOHHAs MOJIEIb
aTOMHOTO $/1pa;

- XapaKTeprU30BaTh MPUHIUIBI ICHCTBHS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OTMOPOH Ha
UX ONMHCAHM (B TOM YHUCIIE: CIIMIOMETD, JaTYUKH MOJIOKEHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa, 9X0JIOT, OUKH,
nepuckorn, (oToanmapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ncnomib3ys
3HaHUS O CBOMCTBaX (PU3UYECKUX SABJICHUI U HEOOXOAMMbIe (PU3MUECKIe 3aKOHOMEPHOCTH;

- UCIOJIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPHUTEIbHBIX
pUOOPOB U TEXHOJIOTHYECKHX MPOIIECCOB MPH PEIICHUH YIeOHO-TIPAKTHIECKUX 3319, ONTHIECKUE CXEMBI JITIS
MIOCTPOCHHUS U300paKEHHUH B IJIOCKOM 3epKajie M cOOMparouieil TnH3e;

- NPUBOJNTE TIPUMEpHl (HAXOMUTh WH(POPMAIMIO O TpPUMEpax) NPAKTUIECKOTO HCIIOIb30BaAHHS
¢u3nUecKux 3HaHUN B MOBCEIHEBHOM JKU3HU A1 o0ecredeHns: 6e30MacHOCTH NP 0OpallieHuu ¢ npudopamu u
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 370POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B
OKpY>Karollen cpelie;

- OCYILIECTBIISITh TOUCK HHpopManuu (U3NYECKOro coaepkaHuss B HTepHeTe, CcaMOCTOSTEIHHO
(bopMyIHpys TIOUCKOBBIH 3aIpOC, HAXOAUTH MYTH OMPEACTICHHS TOCTOBEPHOCTH MOTyYeHHON MHPOpPMAIUU Ha
OCHOBE UMEIOIINXCS 3HAHUH U JOTIOJTHUTEIBHBIX HCTOUHUKOB,



- UCTIOJIb30BaTh MPH BBHINOJHEHUHM YYEOHBIX 33aJaHUM HAY4YHO-TIOMYNSAPHYIO JIMTEpaTypy (usmueckoro
COJIEpKaHus, CIPaBOYHBIE MaTepUalbl, pecypchl ceTu HTepHeT, BianeTs NpuéMamMu KOHCHEKTHPOBAHHUSA
TeKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

- CO3/1aBaThb COOCTBEHHBIEC IMMCbMEHHBIE U YCTHbIE COOOIIEHUS HA OCHOBE MH(OPMALUU U3 HECKOJIbKUX
UCTOYHHUKOB  (PU3MUYECKOr0  COAEp)KaHus, MyOIMYHO MPEACTaBIATh  pe3yiabTaThl IPOEKTHOH WM
HCCIIEA0BATENBCKON ACATENBHOCTH, IPU 3TOM I'PAMOTHO HCIIOIb30BAaTh W3YYEHHBIM IOHATHHWHBIN ammapar
M3y4yaeMoro paszena (U3MKH M CONPOBOXKIATh BBICTYIUIGHHE TMpe3eHTauuell ¢ yd€ToM 0coOeHHOCTEH
ayJUTOPUH CBEPCTHUKOB.

3. TEMATUYECKOE IINTAHUPOBAHME 110 YHEBHOMY IIPEJMETY «®U3UKA»
7 KUIIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m | mporpaMmsl Bcero Kontp. | IIpaxT. odpa3oBaTejibHbIE
padoThl | padoThI pecypebi
Pa3nes 1. dusuka u e€ posib B NIO3HAHMH OKPYKAKOIIEro MHpPa
1.1 | ®usuka - HayKa O IPUPOJE 2 BH6JI_HOTeKa 0K
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 | duswiccKue BETHIHHE! 2 1 https://m.edsg).ru/?f416194
1.3 | EcrecTBeHHOHAYYHBIN METO]] IO3HAHUS 2 1 BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Paznea 2. [lepBoHayasibHble CBeJIEHUS 0 CTPOEHUH BelIeCTBA
2.1 | Crpoenue BeniecTBa 1 1 bubmorexa LIOK
https://m.edso0.ru/7f416194
29 JIB>KeHue U B3aUMOICCTBUE YaCTHUII 9 1 bubnuorexa [JOK
BEIIeCTBA https://m.edsoo.ru/7f416194
2.3 | ArperatHble COCTOSIHHSI BEIIIECTBA 2 bubmorexa [IOK
https://m.edso0.ru/7f416194
Wroro no pazueny S)
Paznen 3. /IBu:keHune u B3auMoJieiicTBue Tej
bu6mmorexa [IOK
3.1 | Mexanuueckoe smkenue 3 https://m.edsi.ru/7f4l6194
3.2 | Unepuusi, Mmacca, MIOTHOCTh 4 1 ESS::I;I/?T}FZKCEC%?IS/? 416194
3.3 | Cuna. Bumer cun 14 ! 2 Eﬁﬁ/ﬁeﬁﬁﬁﬁ/?f4lt§194
Wroro no paszneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3oB
1 | R Teponrw e | B LOK
- ’ https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 | Masnenue xupoctu 5 https://m.edsé}).ru/?f416194
4.3 | AtmocdepHoe 1aBiacHHE 6 Eggg:il/(;;éelijzg)c.)rllf/?fﬂm%



https://m.edsoo.ru/7f416194
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44 JleficTBue KUAKOCTH U raza Ha 7 1 3 bu6mmoreka [IOK
' norpyk€HHOE B HUX TEJIO https://m.edso0.ru/7f416194
Wroro no paszneny 21
Pa3nes 5. PaGoTra m MOIIHOCTD. JHEprus
bubmuorexa [JOK
>-1 | Pabora m mommocts 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
52 | lpocreie Mexanusme1 > 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 | Mexanmueckas sueprus 4 . . https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 11O 68 3 14
INPOI'PAMME
8 KUIACC
KoauyecTBo yacon DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (mudposbie)
Nen/n NMPOrpaMmblI Bcero Kontp. | Ilpakr. o0pa3oBaTejibHbIE
padoTsl | padoThI
pecypchl
Pa3pen 1. TenioBble iBJIeHUSA
11 C . 7 bu6nunorexa [IOK
' TPOCHAS H CBOUCTEA BEMletTsa https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
1.2 T 21 1 4
CIVTOBBIC HPOHECet https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DeKTpUuUecKue 3apsabl. 3apssKeHHbBIS 7 5 bubnuoteka [JOK
' TeJla ¥ UX B3aMMOJIEUCTBHIE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i i 20 1 7
OCTOAHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
23 MarHiTHEIS TBICHI 6 L 3 https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHAs UHIYKITHAS 4 bubmmoreia LIOK
' crIpo She https://m.edsoo.ru/7f4181ce
Hroro o paszneny 37
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O 68 3 16
IMPOI'PAMME

9 KVIACC

Ne HaunmeHoBaHMe pa3ie/ioB U TeM
n/m | mporpaMmal

KoaunuyecTBO 4acoB

Bcecero | Kourp. | Ilpaxr.

JyekTpoHHbIE (IIU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChbl



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

| padoTbl | padoThbl

Pa3zpgen 1. Mexannueckue siBJIeHUS

11 MexaHn4ecKoe IBIKEHNE U CIIOCOOBI 10 1 bu6mmoreka [IOK
' €ro ONUCaHuUs https://m.edsoo.ru/7f41a4a6
. bubnmoreka [JOK
1.2 | Bsaumoreiicraue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 | 3axousr coxpanenua 10 ! https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Pa3nen 2. Mexannyeckne KoJ1e0aHUsI M BOJIHBI
bubmuoreka [JOK
2.1 Mexannueckue KoneOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4ecKkre BOJTHBI. 3BYK 8 1 1 hitps://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3. DjileKTPOMAarHuTHOE MOJIe U YJIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHUTHOE TOJIE U 5 1 bubnuorexa [JOK
' 3JICKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pasnen 4. CBeToBbIE SIBJIEHUA
bu6mmoreka [IOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3BI ¥ ONTHYECKHE TPUOOPHI 6 1 https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3 2 https://m.edso0.ru/7f41ada6
Hroro no pasneny 15
Pa3nen 5. KBanTOBBIC SIBJICHUSA
51 HcnyckaHnue U MOIJIOLICHUE CBETA 4 1 bubnuoreka [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (Tpoetine aToMHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 | Slnepubie peaxim ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3ned 6. IloBTopuTe1bHO0-0000 IIAI0IM I MOAYJIb
6.1 [ToBTOpeHMe U 00001IeHUE COAepKAHUS 9 9 bubnnorexka [JOK
' Kypca pusmnku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o paszneny 9
OBUHIEE KOJIMYECTBO YACOB I10 102 3 17
IMPOI'PAMME



https://m.edsoo.ru/7f41a4a6
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4. IOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
Ne Koa-Bo
Tema ypoka
n/n 4yacoB
Paznen 1. ®usuka u e€ posib B NO3HAHUH OKPYKAKOIIEr0 MUpa 6
1 du3nka — HaykKa o npupojie. SABiaeHus npupoabl 1
2 CraproBas quartoctuka. dusndeckue sBieHus 1
3 DuznyecKue BEJIMYUHBI U X U3MEpPEHUE 1
4 VYpoxk-uccnenoanue "OnpeaeneHre HeHbl AeIeHUs MIKaJIbl U3MEPUTEIHHOT0 prbdopa. 1
M3mepeHue TeMieparypsl IpyU MOMOLIH KUJKOCTHOTO TepMomeTpa”
5 MeTtobl HaydHOTO TO3HaHUS. Onrcanne GU3NIECKUX SIBICHUN C TOMOIIBIO0 MOJICIICH 1
6 VYpok-uccnenoanue "lIpoBepka TruMoTe3bl: JANbHOCTh IMOJIETA IIApUKA, IIYHIEHHOIO 1
TOPU30HTAIILHO, TeM O0JbIle, 4eM OoJiblle BbicoTa mycka. Mi3mepenue pacctosHuii”
Pa3nes 2. [leppoHaya/ibHbIe CBEICHUSI O CTPOEHHH BellleCTBa S
7 Crpoenue BemniectBa. ONbITH, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA 1
8 JIBmxenue yactun Beniecta. JlaboparopHas pabora «OnpeneneHue pa3MepoB Masbix Tem» | 1
9 Ypok-uccnenoBanue «OnbIThl 10 HAOJIIOJEHUIO TEIJIOBOIO PACIIMPEHUSI Fa30B» 1
10 | ArperaTHble COCTOSHUS BEUIECTBA 1
11 OcoOeHHOCTH arperaTHbIX COCTOSIHUE Bozbl. O000menue mo pasaeny «llepBoHavanbHbIe 1
CBEJICHHSI O CTPOCHHH BELIECTBAY
Paznen 3. /IBuikeHne H B3aUMO/IeiicTBHE TeJl 21
12 | Mexanudeckoe JBukeHne. PaBHoMepHOe ¥ HEpaBHOMEPHOE JABM)KEHUE 1
13 | Cxopoctb. Equnuiiel ckopocTu 1
14 | Pacyer myTH ¥ BpeMEHH JIBUKECHUS 1
15 | Unepuus. Macca — mMepa MHEPTHOCTH Tell 1
16 | IlnoTHoCTh BemiecTBa. Pacyer Macchl 1 00beMa Tela 1Mo ero mIOTHOCTH 1
17 JlaGopatopHas pabota «3mepenne 00bEMa KUIKOCTH U TBEPAOTO TENA, ONpEIeIICHUE 1
IJIOTHOCTYU TBEPJIOTO TEJIA»
18 | Pemenue 3ama4 no teme "IlmoTHOCTH BemecTBa" 1
19 | Cuna xak xapakTepucTuKa B3aumMoJieicTBus Ten. Cuna ynpyroctu. 3akoH ['yka 1
20 JlaboparopHas paboTa «3ydeHne 3aBUCUMOCTH pacTsbkeHus (Aedopmaiiun) mpyKHHbBI OT 1
MIPUIIOKEHHOMN CHUJIIBI)
21 | SIBnenue Tarotenus. Cuiia TSHKECTH 1
22 CBs13b MEXTy CHIION TSDKECTH U Maccoi Tena. Bec tena. Pemenue 3amad mo teme "Cuna 1
TsKeCTH"
23 | Cuna TspKeCTH Ha IpYrux anerax. Gusnyeckue XapakTepUCTUKH TIIaHET 1
24 | N3mepenue cuil. Jlunamomerp 1
25 | Bec Tena. HeBecomocTh 1
26 | CnoxeHue ABYX CHJI, HAIIPaBJICHHBIX M0 OJHON psiMOi. PaBHOIEHCTBYIOIIAST CHTT 1
27 | Pemenne 3anad no teme "PaBHonelcTByOmIAast cui' 1
28 | Cwuia Tpenust u e€ Bujpl. TpeHue B IpUpoJIe U TEXHUKE 1
29 JlaboparopHas paboTa «3ydeHne 3aBUCUMOCTH CUJIbI TPEHUS CKOJBKEHUS OT CHJIBI 1

JIABJICHUS M XapaKTepa CONPUKACAIOIINXCSI TOBEPXHOCTEN»




30 | Pemenue 3a1a4 Ha onpeiesieHUe PaBHOACHCTBYIOIEH CHITBI 1
31 Pemenue 3amau mo remam: «Bec Tenay, «I'padudeckoe nzodpakenue cuimy, «CHITbI», 1
«PaBHOIEUCTBYIOIIAS CUID»
32 | KonTponbHas pabota mo Temam: «MexaHndeckoe IBUKeHHe», «Macca, ioTHOCThY, «Cubly | 1
Pa3nes 4. /laByieHue TBEPABIX TeJl, )KUAKOCTEH U Ia30B 21
33 | Anaym3 KOoHTpOJKHOM paboThl. JlaBneHue. CriocoObl YMEHBIIICHHS M YBETUUYCHUS JaBICHUS 1
34 | JlaBneHnue ra3za. 3aBUCMMOCTbD JaBJICHUS Ta3a OT 00bEMa, TEMIIEPaTypPhl 1
35 | Ilepenava naBienwust TBEPABIMU TeJIaMU, KUJIKOCTSIMU U razamu. 3akoH Ilackans 1
36 | JlaBieHue B )KMJIKOCTH U ra3e, BBI3BAHHOE JICHCTBHEM CUJIBI TSKECTH 1
37 | Pemenue 3amad mo teme «JlaBiieHue B )KUIKOCTH U Ta3e. 3akoH Ilackams» 1
38 | Coobmraronuecs cocy bl 1
39 | 'mapaBaudeckuii mpecc 1
40 | Manometpsl. [ToprtHEBOM KUAKOCTHBIM HACOC 1
41 | Atmocdepa 3emiu 1 IPUIHMHBI €€ CYIIeCTBOBAHUS 1
42 | Bec Boznyxa. ATmochepHoe JaBieHue 1
43 | Usmepenue armocdepnoro nasnenus. Oneit Toppuuennu 1
44 | 3aBucumocTb aTMOC(hEpPHOTo AaBICHHS OT BBICOTHI HAJl YPOBHEM MOPS 1
45 | bapomerp-anepoun. ATMochepHoe AaBlieHHEe Ha PA3TUYHBIX BHICOTAX 1
46 | Pemenwue 3ama4 o teme " AtmocdepHoe naBiaeHue" 1
47 | JleiicTBHE )KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJ0. ApXUMeI0Ba CHila 1
48 JlabopaTtopHast pabota «OrnpeesieHne BhITAIKUBAIONIEH CHIIBI, ICUCTBYIOIIECH Ha TEIO, 1
MOTPYKEHHOE B )KHJIKOCTb)»
49 ﬂa6opaTosziﬂ pabota no Teme «lccrnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa 1
MOTPYKCHHOW B )KHJIKOCTh YaCTH TEJIa
50 | IInaBanwme Ten 1
51 JlaboparopHas Pa60Ta "KOH"CprI/IPOVI?aHI/Ie apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U 1
ompezeneHue e€ rpy30noIb5EMHOCTH
52 Permenune 3a7a1 0 TeMaM: «[1naBanue cynoB. BoznyxomnaBanuey, «/laBieHue TBepAbIX Te, 1
KUJKOCTEH U Ta30B)»
53 | KonTponbHas pabota mo Teme «JlaBieHue TBepbIX Tell, JKUIKOCTCH U Ta30B» 1
Pa3nen 5. PaGora u MomHOCTB. JHeprusi 12
54 | Ananu3 KOHTPOJILHOM paboThl. Mexanudeckas paborta 1
55 | MomuocTs. Enununiiel MomHocTH 1
56 | Ypoxk-uccienoanue "Pacuét MOIHOCTH, Pa3BUBAEMOM ITPH MObEME TT0 JICCTHHIIE" 1
57 | Ilpocteie Mexanu3Mbl. Peiuar. PaBHOBecue cuil Ha ppluare 1
58 Prryaru B Texuuke, ObITY U nipupoje. Jlaboparopras padota «MccnenoBanue ycnoBui 1
paBHOBECHSI phIUAra)
59 | Pemenne 3amad no Teme «Y CIOBHUSI pAaBHOBECHUS phIUaray 1
60 KOC)(i)(bI/IHI:IeHT MOJIE3HOTO JICUCTBUS MexaHu3Ma. JlabopaTopnas pabora «M3mepenne KII]] 1
HAKJIOHHOM TIIOCKOCTH)
61 | Pemenue 3amau no teme "Pabora, momuocts, KIT/]" 1
62 | Mexanuueckas sHeprusi. Kunernueckas 1 moT€HIIMAIbHAS YHEPTUS 1
63 | 3aKoH cOXpaHEHHs] MEXaHUYECKON SHEPTUH 1
64 | Ypok-dKCIeprMeHT Mo TeMe "DKCIepUMEHTAIbHOE ONpeieNieHue 3MEHEeHHs KuHeTnueckon | 1




Y MOTEHIIMAJIbHON SHEPTUU MTPU CKAThIBAHUHM TEJIa 110 HAKJIOHHOM MIOCKOCTH"

65 | MtoroBast KOHTpOJIbHAS paboTa 1
Pe3epBHOe Bpemsi 3

66 AHanmm3 KOHTPOJIbHOM paboThl. [loBTOpeHue: paboTta ¢ TekcTamu 1Mo TeMe "MexaHu4ecKoe 1
nBmKeHue"

67 | IloBropenue: pabora ¢ Tekctamu 110 Teme "JlaBmenue TBEPABIX T, )KUIKOCTEH U ra30B" 1

68 | IloBTopenue: pabora ¢ Tekctamu 1o Teme "Pabora. MomHocTs. DHeprus' 1

OBIIEE KOJIMYECTBO YACOB 110 IIPOTPAMME 68

8 KUIACC

Ne Kou-Bo
Tema ypoka

n/n 4acoB
Pa3nes 1. TenJioBble siBJIeHUs! 28

1 OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETHYECKOM TEOPHH U MX ONBITHBIC MOATBEepKaeHus | 1

2 Macca u pa3mMep aTOMOB U MOJIEKYJI 1

3 Mogenu TBEPIOTO, )KUIKOTO M Tra3000pa3HOT0 COCTOSIHUIM BEIIeCTBA 1

4 OOBsicHEeHHE CBOMCTB TBEPIOTO, KHUJIKOTO U ra3000pa3HOr0 COCTOSHUM BEIIECTBA HA OCHOBE 1
MOJIOKEHUH MOJIEKYJIIPHO-KMHETUYECKOM Teopuu

5 Kpucrammaeckue u amopdHbie Tena 1

6 CmauuBaHue ¥ KanuIsipHOCTh. [I0BepXHOCTHOE HATSXKEHUE 1

7 TennoBoe pacHIMPEHNUE U CKATHE 1

8 Temnepatypa. CBs3b TEeMIIEpaTyphl CO CKOPOCTHIO TEIIOBOTO JBHKEHHUS YaCTHUIL 1

9 Buyrpennsst sneprus. CriocoObl N3BMEHEHUs BHYTPEHHEN 3HEpTrun 1

10 | Bugs! Temmonepenaun 1

11 VYpoxk-koupepennus "IIpakTuueckoe UCMoIb30BaHNE TEMIOBBIX CBOMCTB BEUIECTB U 1
MaTepHaJIOB B LEJISIX dHEprocoepekeHus "

12 | KoanuecTBo TemnoThl. Y AeabHAas TEMIOEMKOCTD 1

13 | YpaBHenue temnoBoro 6ananca. TermnooOMeH U TeI0BOe paBHOBECHE 1

14 JlaGopatopHas pabota "HccnenoBanue siBiIeHUs TEMI000MeHa IMPU CMEIIMBAHUH XOJIO0AHOM 1 1
ropsiueit BOjbI"

15 Pacuer xonmudecTBa TEIUIOTHI, HEOOXOAMMOTO JUISI HATPEBAHUS Tella M BBIIEISIEMOTO UM TIPU 1
OXJIAXKIEHUH

16 | JlaGopaTopHas pabora "OnpeneneHue yaelbHON TEMI0OEMKOCTH BellecTBa " 1

17 | DHeprus TommBa. Y nenpHas TEIUIOTa CTOPaHUs 1

18 | [InaBneHue u OTBepAEBaHNE KPUCTANIMUYECKUX TeJ. Y IeNbHas TEIJIOTA IJIaBJICHUS 1

19 | JlaGopaTopHas pabota "OnpeneneHue yaelbHONW TeIIOThI IJIaBJISHHS JIba" 1

20 | ITapooOpa3oBanue u KoHaeHcanus. Mcnapenue 1

21 Kunenwue. Y nenbHas TemnsaoTra napooOpa3oBaHUs U KOHAEHCAIIMU. 3aBUCUMOCTb TEMIIEPaTyphI 1
KHTICHHSI OT aTMOC(EPHOTO JTaBJICHUS

29 Bnaxuocts Bo3ayxa. JlabopatopHas pabora "OnpeneneHrne OTHOCUTEIBHON BIAKHOCTH 1
BO3/1yXa"

23 | Pemenwe 3a/1a4 Ha onpeielIeHNEe BIAKHOCTH BO3TyXa 1

o4 [Tpunumnb! paboThl TEIIOBLIX ABurareneil. [laposas TypOuna. JIBurarenb BHyTPEHHETO 1

CrOpaHHus




25 | KI1/] TertoBoro aBuraresns. TemioBble IBUTATEIN U 3alIUTa OKPYKaIOMeH Cpe bl 1
26 | 3akOH COXpaHEHMsI M MPEBPAIICHUS YHEPTUH B TEIUIOBBIX MPOIIECcCcax 1
27 HOI[FOTOBE(& K KOHTp(')'HBHOI;'I pabore o Teme "TeroBsie sBieHUS. MI3MeHEeHNE arperaTHpIX 1
COCTOSTHUI BEIIECTBA
8 KOHTpOJIB:{aSI pabota o Teme "TeroBble siBiIeHUs. VI3MEeHEeHNe arperaTHbIX COCTOSTHUN 1
BEleCTBa
Pasnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS 37
29 | Dnexrpu3anus Ten. J[Ba poja 3JEeKTPUYECKHX 3apsijioB 1
30 | Ypok-uccinenpoBanue "DineKTpu3anys TeJl HHIYKIHEH U IPH CONPUKOCHOBEHUN" 1
31 | BzaumogeiicTBue 3apshkeHHbIX Tel. 3akoH Kynona 1
30 DneKTpuuecKoe noie. HanpsiokeHHOCTb 3nekTpudeckoro moss. [Ipunimun cynepno3uuu 1
JIIEKTPUUYECKUX MOJIeH
33 | Hocurenu aieKTpudecKux 3apsaoB. DiIeMeHTapHbIi 3apsa. CTpoeHne aToMma 1
34 | [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsa 1
35 | Pemenue 3a1a4 Ha MpUMEHEHNE CBOMCTB JICKTPUUYECKUX 3apsJIOB 1
36 | DnexTpuyYecKkuii TOK, YCIOBHUS €ro CynecTBoBaHus. VICTOUHUKH 3JIEKTPUUYECKOT0 TOKA 1
37 | JlelicTBHS 2JIEKTPUUECKOTO TOKA 1
38 | Ypok-uccnenonanue "JlelicTBHE AIEKTPUYECKOTO MOJII HA TPOBOJAHUKH U JUAIIEKTPUKHU" 1
39 | DieKTpuYeCKU TOK B METa/lIaX, KUIAKOCTIX M razax 1
40 | DnexTpuyecKkas Lenb | €€ COCTaBHBIC YaCcTH 1
41 | Cuina Toka. Jlaboparopnas pabota "M3Mepenue u perynupoBaHue CHIbI TOKA" 1
42 DneKTpuuecKoe HaprDKeHI/Ie;‘ Bonbsr™merp. JIaboparopnas padota "U3mepenue u 1
pEryJIupoBaHHUe HAMPSKEHUS
43 | CompoTuBIeHNE MPOBOJHUKA. Y IEIHbHOE CONMMPOTHUBICHUE BEIIECTBA 1
44 JlaGopatopHas paboTa "3aBUCUMOCTb 3J'IeKTpI/I‘IeCKOF(3' COIIPOTHUBIIEHUS IPOBOJAHUKA OT €ro 1
JUIMHBI, TIJIOIAAN MTONEPEYHOro CEUEeHUs U MaTepuana
45 | 3aBUCHMMOCTb CHJIBI TOKA OT HamlpsbkeHHs. 3akoH OMa /715 yyacTKa IenH 1
16 JlaboparopHas padota "HccrnenoBanue 3aBUCUMOCTH CHJIBI 3‘0Ka, UAYIIETO Yepe3 pe3ucTop, 1
OT COIPOTHUBJICHUS PE3UCTOPA M HANIPSKEHHSI HA PE3UCTOPE
47 | IlocnenoBaTenbHOE U MapajuIeIbHOE COEIMHEHHS TPOBOIHUKOB 1
48 JlaboparopHas paboTa "HpOBePKa MpaBHJIa CIIOKEHUSI HAMIPSHKEHUN TIPU TTOCIIEI0BATEIbHOM 1
COEJIMHEHUH JIBYX PE3UCTOPOB
49 Ha6opaTop}'I'a51 pabora "IIpoBepka mpaBuIa sl CUJIBI TOKA MPHU NMapaJICIbHOM COEAMHEHUN 1
PE3UCTOPOB
50 | Pemenue 3agay Ha npuMeHeHHe 3akoHa OMa JUIsl pa3IndYHOI0 COeIMHEHHSI TPOBOTHUKOB 1
51 | PabGoTta u MOIITHOCTB DJIEKTPUUECKOTro ToKa. 3akoH J[xoyns-JleHma 1
52 | JJabopatopnas pabota "Onpenenenre paboTbl U MOUTHOCTH JIEKTPHUECKOro TOKa" 1
53 | DnekTpuueckue enu ¥ NOTpeOUTENH IEeKTprUecKoi sHepruu B ObiTy. KopoTkoe 3ambikanue | 1
54 [ToaroToBka K KOHTPOJIBHOM paboTe 1Mo TeMe "DNeKTpHUUecKue 3apsabl. 3apsKEHHbIE Tella 1 1
MX B3aUMOJICUCTBUA. [[0CTOSHHBIN AIEKTPUUECKUN TOK"
55 KonTponbhas pabota no teme "InekTpuyecKue 3apsiibl. 3apssKeHHBIE TeNa U UX 1
B3anMoJeicTBUs. [10CTOSHHBIN 2IEKTPUYECKUN TOK"
56 | AHanu3 KOHTPOJILHOW pabOThL. I10CTOSTHHBIE MATHHUTHI, UX B3aMMOJICHCTBHE 1
57 | Ypok-uccnenonanue "M3yuenue nosuaeil HOCTOSIHHBIX MarHUTOB" 1
58 | MarauTHOe 1mojie. MarauTHoe 10je 3eMIIM ¥ €r0 3HAUEHHEe I )KU3HU Ha 3eMIIe 1




59 | OmeiT Dpcrena. MarHuTHOE TI0JIE AJIEKTPUICCKOTO TOKAa MarHMTHOE TOJIe KaTyIIKH ¢ TOKOM | 1
60 [IpruMeHeHue 3eKTPOMarHuToB B T@XHI/IKS. JlaGopaTopHas pabota "M3yueHnue neicTBus 1
MarHUTHOT'O MOJIS Ha MPOBOJIHUK C TOKOM
DNeKTpOoABUraTeib MOCTOSTHHOTO TOKA. VICIonb30BaHNe 3JEKTPOBUTaTENIeH B TEXHUUECKUX
61 | yctpoiicTBax u Ha TpaHcnopre. JlabopaTopHas pabora "KoHcTpynpoBaHUEe U U3YUCHHUE 1
paboThI AJIEKTpOABUTATENS "
62 | Onbitel @apazes. 3akoH 3JeKTpoMarHuTHON nHaykiun. [Ipasuio Jlenna 1
63 Onekrporeneparop. CriocoObl MONTy4YeHUs AIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIUU Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH
64 | IlogroroBka K KOHTPOJIBbHOM paboTe Mo TeMe "DIEKTPUIECKHE U MAarHUTHBIC SIBJICHUS" 1
65 | UrToroBast KOHTpOJIbHAS paboTa 1
Pe3epBHOE Bpemsi 3
66 AHanu3 EOHTPOJILHOI\/JI pabotsl. [ToBTopenue: pabora ¢ Tekctamu 1o teme "TernsoBbie 1
SIBJICHUS
67 | IloBTopenue: pabota ¢ Tekctamu 1o TeMe "[1oCTOSHHBIN 2IeKTprUYecKuid ToK" 1
68 | [loBTopenue: pabora ¢ TekcTamu 1o Teme "MarHuTHbIe SIBJICHUS" 1
OBIIEE KOJMYECTBO YACOB 10 TIPOTPAMME 68
9 KJIACC
No KoJu-Bo
n/n Tema ypoka 4acoB
Pasnen 1. Mexanuyeckue siBJIeHUs 40
1 Mexanunyeckoe IBrxeHne. MarepuajibHasi TOUKa 1
2 Cuctema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKEHUS 1
3 PaBHOMEpPHOE NIPSAMOIIMHENHOE JBUYKEHUE 1
4 HepaBHoMepHoe npsiMonnHelHoe ABMkeHne. CpeHsisi U MTHOBEHHAsi CKOPOCTh 1
S) IIpsAMONIMHENTHOE PABHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE 1
6 CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO JIBMKeHus. ['paduk ckopoctn 1
7 JlaGopatopHas pabota "OnpezaeneHne yCKOpEeHUs Teja pu paBHOYCKOPEHHOM JBHKEHHH I10 1
HAKJIOHHOM MJIOCKOCTH"
8 CBoboaHoe nagenue ten. OnwITel [anunes 1
9 PaBHomMepHOE nBMMKEHUE TT0 OKpY)kHOCTH. [leproa u yactora obpaiienus. JInneinas u 1
YTJI0Basi CKOPOCTH
10 | IleHTpocTpeMHUTENbHOE YCKOPEHHE 1
11 | Ilepssiit 3akoH HploToHa. BekTop cuitbl 1
12 | Bropoii 3akon HetoTona. PaBHOAEliCTBYIOIIAs culia 1
13 | Tpernii 3axoH HetoToHa. Cynepno3unus cui 1
14 | Pemenune 3a/1a4 Ha MpUMEHEHHE 3aKOHOB HpioTOHA 1
15 | Cuna ynpyroctu. 3akoH I'yka 1
16 | Pemenue 3agay no reme «Cusa ynpyroctu 1
17 | JJabopatopnas pabota «OnpeeneHue KecTKOCTH TPYKUHBD» 1
18 | Cuna Tpenus 1
19 Pemenue 3amad no reme «Cusa TpeHUS 1




20 | JJaboparopnas padota "OnpeneneHue kodhduireHTa TpeHus CKOJIbKEeHUS" 1
21 | Pemenwue 3ama4 no teme "3akoHsl HeroToHa. Cuma ynpyroctu. Cumna TpeHus" 1
22 | Cuiia TSDKECTH M 3aKOH BCEMHPHOTO TSITOTEHHs. Y CKOpeHHEe CBOOOAHOIO NaieHUs 1
23 Ypok-koHpepenius "JIBmkeHHE TeJl BOKPYT IpaBUTAIMOHHOTO 1IeHTpa (ConHeuHast 1
cucrema). ['anaktuku"
24 | Pemenue 3ama4 no teMe "Cuiia TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS " 1
25 | [lepBas kocMuueckas ckopocTb. HeBecoMOCTh U meperpys3ku 1
26 PaBHOBef:I/Ie D@TepnanLHoﬁ' TouKu. AOCOOTHO TBEPI0E Teo. PaBHOBecue TBEPOTO Tea ¢ 1
3aKperIEHHONW OChIO BpallleHUs
27 | Mowmenrt cuibl. LleHTp TshxecTn 1
28 | Pemenwue 3agau no teme "MomenT cuiibl. LlenTp Tsokectn" 1
29 HOI'I'FOTOBKa K KOHTPOJILHOH paboTe 1o Teme "MexaHudyeckoe JIBrxeHne. Bzanmoneiicreue 1
TeN
30 KoHTtposbHas pabota mo teme "MexaHnnueckoe aBrmkeHre. Bzanmopeiictsue ten" 1
31 AHanu3 KOHTPOJIbHOM paboTel. UMnynbc Tena. Mmynbe cuibl. 3aKOH COXpaHEHUS 1
VMITYJIbCA. YTIPYTO€ U HEYNIPYTrOe B3aUMOICHCTBUE
32 | Pemenwne 3aga4d no Teme ""3aKoH COXpaHEHHsI UMITybca' 1
33 | Ypok-koH(pepennus "PeakTHBHOE TBHKEHUE B IPUPOJIE M TEXHUKE" 1
34 | Mexannueckasi paboTa U MOIIHOCTb 1
35 | PabGota CrIIBI TSHKECTH, CHIIBI YIIPYTOCTH M CHITBI TPEHUS 1
36 JlaGopaTtopHnast pabora <<9Hp€I{CJI€HPI€ paboTHI CHIIBI TPEHUS TPU PABHOMEPHOM JIBUKECHUHU 1
TeJa M0 TOPU30HTAIBHON MTOBEPXHOCTH
37 | CBs3b sHeprum u pabotsl. [loTeHnnanbHas sHeprus 1
38 | Kunernueckas sneprus. Teopema 0 KHHETHYECKOH SHEPTHH 1
39 | 3aK0oH cOXpaHEHUs SHEPTHH B MEXaHUKE 11
40 | Jlaboparopras pabota «/3yueHne 3aKOHA COXPAHCHHUSI SHEPTUI 1
Pa3nes 2. Mexannueckue KoJ1e0aHUs1 M BOJIHBI 15
41 | KonebarenbHOE NBUKEHHUE U €T0 XapaKTEPUCTUKU 1
42 | Baryxaromnue konebanus. BeiHyX1eHHBIE KosleOanwusi. Pe3oHaHc 1
43 | MaremaTH4yecKHii ¥ IPY>KUHHBIN MassTHUKU 1
44 VYpok-uccienoBanue «3aBUCUMOCTb NIEPHOAA KOJIEOAHUHN OT KECTKOCTHU MPYKUHBI U MaCChI 1
rpy3a»
45 | TlpeBpaiiieHne >HEPrUH MPH MEXAHUYECKUX KOJIeOaHUSIX 1
16 JlaGopatopHas pabota «OnpeseneHne 4acToThl ¥ eproaa KoJieOaHui NpyKMHHOTO 1
MasITHUKa»
47 JlaGopaTtopHnas pabota «I[IpoBepka HE3aBUCUMOCTH TIepHUoia KoieOaHuii rpysa, 1
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
48 | Mexanmnueckne BoHbl. CBOMCTBa MexaHNYeCKHUX BOJH. [IpogoapHbIe U monepeyHblie BOMHb | 1
49 | Ypok-koHdepenius "Mexannueckre BOJIHBI B TBEpAOM Tene. CelilcMUYecKue BOTHBI" 1
50 | 3Byk. PacpocTpanenue u oTpaxkeHue 3ByKa 1
51 | Vpok-uccnenoranue "HabioaeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI" 1
52 | I'poMKOCTB 3ByKa M BHICOTAa TOHA. AKYCTHYECKUI PE30HAHC 1
53 | Ypok-koHpepenmus "YipTpa3ByK U HH(OPa3BYK B MPUPOJIE U TEXHUKE" 1
54 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo Teme "3aKOHBI COXpaHeHUs. MexaHu4YecKre 1

KoJiIeOaHus U BOJHBI"




55 | KonTpospHas pabota 1o Teme "3akoHbl coOXpaHeHUs1. MexaHn4yeckue KojaeOaHus 1 BOJIHbI" 1
Pa3znea 3. DiieKTPOMArHUTHOE 1M0JIE M 3JIEKTPOMATHUTHBIE BOJHBI 6
56 | DneKTpOMarHuTHOE noJje. IeKTPOMAarHUTHbIE BOJIHbI 1
57 | CpoiicTBa 3JE€KTPOMArHUTHBIX BOJIH 1
58 ypOK-KOH(l)epeHLEI/ISI "H_hvc'ana 3JIEKTPOMArHUTHBIX BOJIH. VICIIOb30BaHKE AIIEKTPOMArHUTHBIX 1
BOJIH JUJIs1 COTOBOM CBSI3U
59 VYpok-uccnenosanue "M3yueHne cBOMCTB 3IEKTPOMArHUTHBIX BOJIH C IOMOILBIO MOOMIIBHOTO 1
tenedona”
60 | Pemenue 3agau Ha onpeeeHNe YaCTOThI M JUIMHBI AJIEKTPOMArHUTHON BOJTHBI 1
61 | DnexkrpomarnuTHas npupoxaa ceera. CKOpocTs cBeTa. BOTHOBBIE CBOWCTBA CBETA 1
Pa3nes 4. CBeToBbI€ SIBJICHHS 15
62 | Mcrounuku ceera. [Ipsmonuneiinoe pacnpoctpanenue ceera. 3armenus: Connna u JIyHbl 1
63 | 3akoH oTpakeHus cBera. 3epkaina. Pemenue 3a1a4 Ha MpUMEHEHUE 3aKOHA OTpaKeHHs cBeta | 1
64 | [IpenomiieHne cBeTa. 3aKOH MPEITOMIICHHS CBETA 1
65 [TonHOE BHYTpEHHEE OTpaskeHHe cBeTa. VIConp30BaHue MOHOTO BHYTPEHHETO OTPAKCHUS B 1
ONTUYECKHUX CBETOBOAAX
66 JlaGoparopHas paboTa "I/Ic"cnez[OBaHHe 3aB,I,/{,CHMOCTH yT1a NPENOMIICHHS CBETOBOTO JIy4a OT | 4
yII1a maJieHusl Ha TpaHuIe "BO3AYX-CTEKIIO
67 Ypok-koHpepeH1us "I/ICH'(')JII)SOBaHI/Ie IIOJTHOT'O BHYTPEHHEI0 OTPAKEHUSI: CBETOBOJIBI, 1
ONTUKOBOJIOKOHHASI CBA3b
68 | Jlunszel. OnTuyeckas cuia JUH3bI 1
69 | ITocTpoeHune n300pakeHUI B JIMH3aX 1
70 JlaGopatopHas pabota "OnpezneneHne GOKYCHOIO pacCTOSHUS U ONITUYECKOM CHIIbI 1
cobuparomiei TuH3bI"
71 | Ypok-koH¢pepenus "Ontuyeckue JMH30BbIe TpUOOph" 1
72 | I'ma3 kak onTHyecKas cuctema. 3peHue 1
73 | Ypok-koH¢pepenuus "Jledextsl 3perns. Kak coxpanuts 3perue” 1
74 Paznoxenue 6enoro csera B criekTp. OnbiTel HptoTOHA. CliojkeHHe CEKTPalbHbIX IIBETOB. 1
Jucnepcus ceera
75 JlabopaTtopHast paboTta "OTBITHI IO PA3TOKEHUIO OEJIOT0 CBETA B CIIEKTP U BOCIPHUITHIO 1
I[BETA IPEIMETOB NPU UX HAOJIIOICHUH Yepe3 IIBETOBbIEC (PHIILTPHI"
76 | Ypok-npakTukyM "BosiHOBBIE CBOMCTBaA CBeTa: qucnepcus, nHrepdepeHiys u nuppaxuus” 1
Pa3nes S. KBaHTOBBIC AABICHHSA 17
77 | OnbiTel Pe3epdopaa u ninaHerapHas MoJellb aToMa 1
78 | Iloctynarel bopa. Monens aroma bopa 1
79 | McnyckaHue u norjonieHue ceera aromoM. KBantel. JInHelyaTsie CieKTpsbl 1
80 | Ypok-nmpaktukym "HabmiofeHne cieKTpoB HCTyCKaHus" 1
81 | PagmoakTUBHOCTE U €€ BUBI 1
82 | Ctpoenue atomMHOro siipa. Hykionnas Mmozienb 1
83 | PaguoakTuBHBIC ipeBparieHus. M30Tombl 1
84 | Pemenwue 3aa4 o Teme: "PagroakTHBHBIC TIPEeBpaIIcHAS" 1
85 | [lepuon monypacmana 1
86 | Ypok-koH(pepenmus "PainoakTHBHBIE U3TYyYCHUS B IPUPOJIE, METUIIHE, TEXHHUKE" 1
87 | SlmepHble peakiyy. 3aKOHBI COXPAaHEHHS 3apsIOBOTO M MACCOBOTO YUCEIT 1




88 | DHeprus cBs3u aTOMHBIX siiep. CBsI3b MacChl M YHEPTUU 1
89 | Pemenue 3amau no teme "SnepHbie peakiun' 1
90 | Peakuuu cunresa u nenenus saep. Mcrounuku suepruu CoiHna U 3BE311 1
91 Ypok-koubepenius "SAnepHas sHepreTuka. [[eficTBUS paJuoaKTUBHBIX U3TYYEeHUN Ha KUBbIC 1
OpraHu3mbl"
92 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPOMArHUTHOE ToJIe. DJIEKTPOMarHUTHBIC 1
BOJIHBL. KBaHTOBBIC siBICHUS"
93 | UroroBast KOHTpOJIbHAS paboTa 1
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb 9
94 AHanu3 KOHTPOJIbHOM paboTsl. [ToBTOpenue, 06o6menue. Jlaboparopuas pabora mo Kypcy 1
"Bzaumonencrtue tea"
95 [ToBTOpenue, 06o61IeHue. Pemienne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 1o Teme "TemnoBsie 1
npoiiecchbl’”
9% [ToBTOpenue, 06006menHue. Pemenne pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4 mo Teme "KI1/] 1
TEIJIOBBIX ABUrareieci"
97 [ToBTOpenue, 0606meHue. Pemenne pacueTHbIX U KadecTBeHHbIX 3a1a4 o Teme "KI1/] 1
AJIEKTPOYCTaHOBOK"
98 | IloBropenne, 0606menue. Jlaboparopuas pabora o kypcy "CBeToBble siBIeHHS" 1
99 | IloBropennue, 0600menue. Pabora ¢ Tekcramu 1o Teme "3aKOHbI COXpaHEHHS B MEXaHUKeE" 1
100 | [ToBTOpenwue, o6o6menue. Pabora ¢ Tekctamu no Teme "Koyebanust 1 BOJHBI" 1
101 | [ToBTOpenwue, 0606menue. Pabora ¢ Texctamu o Teme "CBeTOBBIC sBIICHUS" 1
102 | IToBTOpenue, o6o6menne. Pabora ¢ rekctamu no teme "KBaHToBas u siepHas Gpusmnka' 1
OBUIEE KOJIMYECTBO YACOB I10 IPOTPAMME 102
Bueypounas aesitesibHOCTB 10 pusuke 2023-2024 yqeOHbIi roj
Ne Bun BHEYpOUHOU I€ATEIBHOCTH Kitaccenr Bpewms nposenenns
1 | MuHM — poeKThl 00 yuuTensiX-(pu3nkax 7-9 05.10.2023 Jlenp yuurens
2 | DKCKypCHUH B IIKOJIBHYIO OHOJIIMOTEKY C OCBEIICHUEM 7-9 25.10.23 MextyHapOIHbII
KHIDKHOM JTUTepaTyphl 1o pusmke JI€Hb IIKOJIBHBIX OMOINOTEK
3 | MuHHE — IPOEKTHI 00 HHTEPECHBIX (PU3MUYECKHX (haKTax, 7-9 08.02.2024 Jlenp poccuiickoi
OTKPBITHSIX, JOCTHKEHUSIX HayKH
4 | YyacTtue B MHTEpHET OJMMIINAAAX U KOHKypcax 7-9 C centsa6ps 2023 no maii 2024
Pa3IMYHOTO YPOBHSA
5 | Yuactue Bo Beepoccuiickoii onumiinaze mKoIbHUKOB 7-9 CeHntsa6pb-HOs0pH 2023

BHeypquas{ ACATCIIBHOCTE 110 IPEAMETY OCYIICCTBIIACTCA B TOM YUCJIC ITOCPECACTBOM PA3JIMYHBIX q)OpM

OpraHM3aliy, OTIIMYHBIX OT YPOUHON CUCTEMbI O0yUEHUS, TAKMX KaK 3KCKYPCUH, KPYKKH, CEKITH, KPYTJble

CTOJIBbI, KOH(I)CpCHI_[I/II/I, JAUCITYThI, IHKOJIbHBIC HAYYHBIC OGH.ICCTBB., OJIMMITUAbl, KOHKYPChBI, COpPCBHOBAHMN,
IONCKOBBIC 1 HAYUYHBIC UCCIICIOBAHUS, O6H.[CCTBCHHO TIOJIC3HBIC ITPAKTUKU U T. [I.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

OnepaTtop 340 000 "KomnaHus "TeHzop" —

MYHUUMWNAJIbHOE HETUNOBOE ABTOHOMHOE OBLLEOGPA30BATEJIbHOE 28.02.24 07:38 Ceptudukar 00937579520F96294636405EE8BF49E7A8
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