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COJAEPXKXAHUME OBYUYEHUA

7 KJIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAKOIIEr0 MUPA.
@uzuka — Hayka O npupozae. JSBieHus npuponbl. PUHMYECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckre BeTUUUHbL. V3Mepenue gusnyeckux BenuuuH. Ouszndeckue npudopsI.
[TorpemHocTh M3MEpEHN. MeXayHApOIHASA CUCTEMA EAUHMUII.
Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKU N3Yy4atoT mpupoay. EctecTBeHHOHAYUYHBIIH
METOJI TO3HaHusA: HAOJIIOJEHHE, MOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHUE
TUMOTE3, SKCIEPUMEHT 10 IMPOBEPKE TUIOTE3, 00bSICHEHNE HAOII0IaeMOro SBICHHUS.
Onucanue GU3NIECKUX SIBJICHUHN C TTOMOIIHIO0 MOJICIICH.
Hemoncmpauuu.

1. Mexanuueckue, TEIIOBbIE, DJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnyeckue MNpuOOpPHl U Mpoleaypa NPsIMbIX H3MEPEHHIl aHAJIOTOBBIM U

U (HPOBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenne LeHbI AEIEHUS [IKAIBI H3MEPUTEIBHOIO IPUOOpA.
N3mepenne paccTOsSHUMN.
N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Ornpenenenne pa3MepoB MajbIX TEI.
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M3mepeHne TeMiieparypsl Py NOMOIIM KUJKOCTHOTO TEPMOMETPA U AATUUKA
TEMIEPATYPHI.

6. [IpoBenenue wucciaenoBaHus MO TPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJIETA

[IapUKa, MYIIEHHOT'0 TOPU30HTAJIBHO, TEM OOJIbIIIE, YeM OO0JIbIIE BBICOTA ITyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeJeHUS O CTPOCHNH BelIeCTBA.
CrpoeHune BeliecTBa: aTOMbl U MOJIEKYJBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.
JIBrm>kenue yactul BemecTBa. CBSA3b CKOPOCTH JABHMXKEHHUS YACTHI] C TEMIIEPATypPOHU.
bpoyHoBckoe  aBuwxkenue, nuddysusa. BzaumonelcTBue  YacTHI]  BeEIECTBA:
IPUTSHDKEHUE U OTTAJIKUBAHHE.
ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, XUJIKOCTEM W TBEPHABIX
(KpUCTaJIIM4YeCKNX) Ted. B3anmMOCBsSI3p MeXAy CBONCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M KX AaTOMHOMOJIEKYJSIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.
Hemoncmpayuu.



1. HaGnroneHnue OpOyHOBCKOI'O JIBUKEHHS.

2. HabGmonenue nuddyzum.

3. HaOmionenue siBieHuid, OOBACHSIONIMXCS MPUTSKEHUEM WM OTTaJIKUBAaHUEM

YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PSIOB (C UCToNIb30BaHUEM GoTorpaduii).

2. ONBITHI 0 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUSI Ta30B.

3. OmbIThI 10 0OHAPYKEHHUIO ACHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe aBuxkeHne. PaBHOMeEpHOE M HepaBHOMEPHOE ABUXKeHHE. CKOPOCTb.
CpenHsaAst CKOpPOCTb NPHU HEPABHOMEPHOM JBWXKEHHUU. Pacu€r myTtu W BpeMEHH
JIBH>KCHUSL.
SBnenne uHepMu. 3aKOH MHEepUUU. B3anmopaeiicTBue Tell Kak MpUYMHA U3MEHEHUS
CKOpPOCTH ABWKEHUA Tell. Macca Kak mepa nHepTHOCTH Teia. [LIoTHOCTh BemecTna.
CBs13b IJIOTHOCTHU € KOJTMYECTBOM MOJIEKYJI B €IMHUIIC 00bEMA BEIIEeCTBA.
Cuita xkak xapakTepucTHKa B3auMmozencTeus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3Mepenue cuiibl C TIOMOIIBIO IUHAMOMETpA. SBJIEHUE TSATOTEHUS M CHUJIA TSKECTH.
Cuia TsbkecTM Ha JApyrux IiaHetax. Bec tenma. Heecomocts. CrnokeHue cui,
HaIlpaBJICHHBIX MO OJAHOM mpsiMoi. PaBHonelcTByromas cwi. Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPEHUE MOKOA. TpeHue B IpUpOJI€ U TEXHUKE.
Hemoncmpayuu.

1. HaGnroneHue MEeXaHMUECKOTO JIBHKCHHUS TETa.
N3Mepenne CKOpOCTH MPSIMOJIMHEUHOTO JIBUKEHHUS.
HaGmroienuie siBieHust HTHEPIIUU.
Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICCTBUU TElL.
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CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEll.
6. CroxeHue Cuil, HalpaBJICHHBIX MO OJJHOM MPSIMOH.
Jlabopamopuvie pabomul u onvimul.
1. Onpenenenrie CKOPOCTH PABHOMEPHOTO JBWXEHUS (IIapviKka B KHIKOCTH,
MOJIEIIH JICKTPUIECKOTO aBTOMOOMIIS M TaK Jiajee).
2. OmnpeneneHue CpeAHEl CKOPOCTH CKOJbXKEHUs Opycka WIM IIapuka 10
HAaKJIOHHOM IJIOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPIOTO Tela.
4. OmbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pACTSDKeHHs  (IedopMariun)
NPY>KUHBI OT MPUII0KEHHOUN CUIIBI.
5. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBXKEHHUS OT Beca
TeJla U XapakTepa CONMPUKACAIOIIUXCS ITOBEPXHOCTEH.
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



HNasnenne. CnocoObl yMEHBUICHHS W YBEJIMYEHHUs JAaBieHus. JlaBinenuwe rasa.
3aBUCHMOCTh JIaBJIEHUSl Ta3a OT 00béMa, TtemmepaTypsl. llepenaua naBneHus
TBEPABIMU TEJIaMM, XUAKOCTAMU UM razamu. 3akoH Ilackans. IIneBMarmueckue
MalIMHbl. 3aBUCUMOCTb JABJICHUS JKUJAKOCTH OT IIIyOMHBI. ['MapocTaTHueckuit
napagokc. Coobmatoiuecs: cocynbl. ['uapaBinueckne MEXaHU3MBI.
ATtmocdepa 3emnu u atMmocepHoe gaBieHue. [ [puunHbl CynecTBOBaHMS BO3TYIIHOM
obonoukn 3emun. Onbit Toppuyemnu. M3mepenue armMochepHOro JaBiICHUS.
3aBUCUMOCTB aTMOC(HEPHOTO AaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsr mis
U3MEpPEHUS aTMOC(HEPHOTO JaBJICHUS.
JlecTBrue KUIKOCTM M Ta3a HA IOTPYy:KEHHOE B HUX TeEJO. BrITamkuBaronas
(apxumenioBa) cuna. 3akoH Apxumena. [naBanue Ten. BoznyxomnaBanue.
Hemoncmpauyuu.

1. 3aBucuMOCTB AaBiEHUS ra3a OT TEMIIEPATYPHI.
[lepenada naBiaeHUs KUIAKOCTHIO U Ta30M.
Coolmiaromuecs cocyabl.
I'mppasinueckuil mpecc.
[IposiBienue nercTBUs aTMOCHEpPHOTO JaBJICHHUS.
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3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOrPYKEHHOM YacTH Tea U
IUIOTHOCTHU JKUIAKOCTH.

~

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHus TEJI: IUIABAHWE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUIEHHS TIJIOTHOCTEN Tesa U KUIKOCTH.

Jlabopamopusie pabomeul u onvimel.

1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00BbEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

2. OrmpenenceHe BRITATKUBAIONICH CHIIBI, ISHCTBYIOMIEH HA TEJO, MOTPYXEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHIIbI, IEUCTBYIOMICH Ha TEJO B
KUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJKHUBAIOIMIEH  CHUIIBI,
JEUCTBYIOIIEH Ha TEJNO B JKUJKOCTH, OT 00bE€Ma MOTPYXKEHHON B KUIKOCTh
YacTH Te€Ja U OT IJIOTHOCTH KUIKOCTH.

5. KoncrpyupoBaHue apeomeTpa Wik KOHCTPYUPOBAHUE JIOJKH U ONpeieieHue e
rpy30H0ABEMHOCTH.

Pa3zgen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuyeckas pabora. MoOIHOCTb.

[IpocThie MexaHU3MBI: phIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs
pbruara. I[lpumenenue mpaBujia paBHOBECHs pblyara K OJIOKY. «30JI0TOE€ MPaBUIIO»
mexanuku. KITJ[ mpoctbix mexanu3mMoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.



Mexannueckas sHeprus. Kunernueckas u noreHunanbHas sHeprus. IIpespamenue
OJIHOTO BHJA MEXAHWYECKOW SHEpPruu B JAPYroil. 3aKOH COXPAHEHUS HSHEPrUu B
MEXaHHKE.
Jlemoncmpayuu.
1. TIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenne pabOTHI CHIIBI TPEHHS MPU PABHOMEPHOM ABWKCHUHU Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.
2. UccnenoBanue ycinoBuid paBHOBECHUS phluara.
N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.
4. V3ydeHue 3aKOHA COXpPAHEHUSI MEXaHUYECKOU SHEPTHUH.
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8 KUIIACC

Pa3zneu 6. TeruioBble ABJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA.
Macca u pasmeppl aroMOB U MOJEKYJ. ONBITHL, MOATBEPKAAIOIINE OCHOBHBIC
MOJIOKEHUS] MOJIEKYJISIPHOKUHETUYECKOM TEOPUH.

Mopenu  TBEPAOTO, JKUAKOTO U  Ta3000pa3HOTO  COCTOSHUW  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOICTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUN MOJIEKYJSPHO-KUHETHYECKON TEOPHUH.
CMmaunBaHu€e U KallWUISIPHBIE sIBJICHUS. TemIoBOe pacliupeHue U CKaThe.
Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHKEHHS YaCTHII.
Buytpennss sneprus. CiocoObl HU3MEHEHUS] BHYTPEHHEN SHEPrUu: TeIionepeaada u
coBeplieHne paboThl. Buapl Temonepegadyu: TEIMJIOMPOBOIHOCTb, KOHBEKIIHS,
W3JTy4YCHHUE.

KonudecTBo TerioThl. Y nenbHas TEMIOEMKOCTD BEIIECTBA. TeMI000MEH U TETIOBOE
paBHOBecue. YpaBHEHHE TeIjioBoro Oamanca. IlmaBieHnne U OTBepAcBaHUE
KPUCTAJUIMUECKUX BEIIECTB. YJenbHas TemioTa maBieHus. [lapooOpaszoBanue u
KoHjeHcarus. Mcnapenune. Kunenue. VYaenpHas Temjiora napooOpa3oBaHMUS.
3aBUCUMOCTh TEMITEPATYPhI KUTIEHUS OT aTMOC(EPHOTO AaBICHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTA CTOPAHMUSL.

[Tpuniuner padotel TeruioBbix nBurarenceit KIIJ| TtermmoBoro nsuratens. TermoBsie
JIBUTATEJIU U 3alIUTA OKPYKAIOLIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.



SARE A
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Habmronenue 6poyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

HabGnronenue siBjieHU cMaurBaHUs U KaMWJUISIPHBIX SIBJICHUM.

HabGnrofgenue TemioBoro paciupeHus Ted.

V3meHeHnue naBiieHHWs Tra3a TpPU HU3MEHEHWHW OO0BhEMAa M HAarpeBaHWUU WIIH
OXJIQXKICHHH.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Bune! Teruionepenauu.

OxJaxieHue Ipyu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMHU CUJIAMHU.

10.CpaBHeHME TEMIOEMKOCTEN Pa3IMUHBIX BEIIECTB.

11.HaOmnro1eHUE KUTICHUS.

12.Habmro1eHue mocToSHCTBA TEMIIEPATyPhl PH TJIABJICHUH.

13.Monenu TeIIOBBIX ABATATEEH.

Jlabopamopuwie pabomul u onvimul.

1.
2.
3.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOJIOJIEHUIO TEMIOBOTO PACIIUPEHUS Ia30B, )KUAKOCTEH U TBEPIBIX
TelL

Omnpenenenve AaBieHUs BO3yxa B OaJuIOHE IITPUILIA.

OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHS BO3AyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAXKICHUS.

[IpoBepka TMMOTE3bl JUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGniogenne w3MeHEHUs BHYTPEHHEH DSHEpruu Tejla B Pe3yJibTare
TEeIIonepeaayl U padoThl BHEITHUX CHUJI.

HccnenoBanue siBieHUS TEIUIOOOMEHA MPU CMEITMBAHUM XOJIOIHON U TOPSYE
BOJIBL.

OmnpeneneHne KOJIMYECTBA TEIIOThI, IOJYYEHHOTO BOAOH MPHU TEIJI00OMEHE C
HarpeThlM METAJUIMYECKAM LIMIIMHAPOM.

10.Onpenenenue yneapbHON TETUIOEMKOCTH BEIIIECTBA.

11.WccnenoBanue mpoiiecca UCrapeHus.

12.0Onpenenenre OTHOCUTENHLHOM BIAXXHOCTH BO3AyXa.

13.Omnpenenenre yaeapHON TEIUIOTHI IUIABJICHUS JIba.

Paznes 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.
DnekTpu3anus Teil. [[Ba pojia 35eKTprUiecKux 3apsaaoB. B3anmoneiicTBre 3apsyKeHHBIX

Ten. 3akoH KyroHa (3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUSL 3apSKEHHBIX TeN OT

BCJIIMYMHBI 3apsAaA0B 1 PACCTOAHUSA MCKIY TCJ'IaMI/I).



Onextpuyeckoe rnone. Hanpsok€HHocTh — 3nekTpuyeckoro  mnods.  [IpuHnumn
CYNEPIIO3UIINH SJEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).
Hocurenu 351eKTpuyecKuX 3apa10B. DIeMEHTapHbIN deKTpuueckui 3apsaa. CTpoeHue
atoma. [ IpoBOTHMKH U TUATEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsa.
ONEeKTpUYECKU TOK. Y CIIOBUSL CYLIECTBOBAHUS 3JEKTPUUYECKOTO ToKa. VMcTOUHMKH
NOCTOSIHHOTO TOKa. JIeHCTBHSI 3JEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUYECKUNA TOK B )KUJKOCTSX U ras3ax.
Onextpuyeckas uenb. Cuna Toka. DneKkTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MIPOBOJHUKA. YEJIbHOE CONPOTUBIICHUE BEHIECTBA. 3aKOH OMa JUIsl yyacTKa LIENu.
[TocnenoBaTenpHOE M NTApPAJUIEIIBHOE COETUHEHUE ITPOBOIHUKOB.
PaboTa u MOITHOCTB AJEKTPpUUECKOTO TOKa. 3akoH J[oyns—JIeHa. Dnekrpuueckue
LENH U MOTPEeOUTENH dIEKTpUIecKoi s3Heprun B ObiTy. KopoTkoe 3aMbIkaHue.
[ToctostHHBIE MarHUTHI. B3anMoaeNCTBUE TTOCTOSIHHBIX MAarHUTOB. MarHutHoe mouie.
MarauTtHoe mosie 3eMJIM W ero 3HaueHue Ui Ku3HW Ha 3emiie. OmbIT Dpcrena.
MarnuTtHoOe 1ose 3JIeKTpU4eCcKOoro Toka. [IpuMenenne 31eKTpOMarHuToB B TEXHHUKE.
JlelicTBME MAarHUTHOTO TOJISl HA MTPOBOJAHUK C TOKOM. DJIEKTPOJABUTATEIb ITOCTOSIHHOTO
TOKa. lcronp3oBaHue »HIEKTpPOABUTATENICH B TEXHUYECKUMX YCTPOMCTBAX M Ha
TPAHCIIOPTE.
Onbitel  Dapanes. SBneHue >aeKTpoMarHUTHOW wuHAyKuu. IIpaBuno Jlenna.
OnextporenepaTop. CrocoObl MOTYUYeHHs 3IEKTPUUECKON SHEPTUn. DNEKTPOCTAHIINU
Ha BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTHH.
Hemoncmpayuu.

1. Dnekrpuzaius Ten.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS JIEKTPUUYECKHUX 3aPsI0B.
[IpOBOIHUKH U JUBJIEKTPUKH.
MonennupoBaHu€e CUIIOBBIX JIMHUAN 3JIEKTPUYECKOTO TIOJIS.
M CTOYHHMKH TTOCTOSIHHOTO TOKA.
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JlelicTBUS DIEKTPUYECKOTO TOKA.

10.DOmeKTpUYeCKHii TOK B )KUIKOCTH.

11.T"a30BBbIit paspsia.

12.V3mepenne cuitbl TOKa aMIepMETPOM.

13.U3mepenne 3MeKTPUIECKOTO HAMPSHKEHUS BOJIBTMETPOM.
14.PeocraT u Mara3uH CONPOTUBIICHUH.

15.B3anmopeiicTBrE MOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHuEe HEBO3MOXXHOCTH pa3/IeJICHUS TTOJIFOCOB MarHHTA.
17.MopenupoBaHuEe MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MarHUTOB.



18.0mbIT OpcTena.

19.MaruuTHOE 10JIe TOKa. DIEKTPOMAarHuT.

20.JleiicTBre MarHUTHOTO TIOJISI HA MIPOBOTHUK C TOKOM.

21.2neKTpoABUTaTEeNh TIOCTOSIHHOTO TOKA.

22.UccnenoBaHue SIBICHUS DIEKTPOMArHUTHOW WHITYKITHH.

23.0mbiTer Dapages.

24.3aBUCUMOCTb  HaIlpaBJCHUS UHAYKIIMOHHOTO TOKa OT YCJOBHH €ro
BO3HUKHOBEHUSI.

25.971eKTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnsie padomul u onvimel.

1. OnpiTel 1O  HAOMIOACHWIO OJNEKTPU3AMM TeNl HMHAYKIHUEH W TpH

COTIPUKOCHOBEHHH.

N

HccnemoBanne JIEHCTBUS  OJCKTPHUSCKOTO TIMOJSI  HA  TPOBOJHUKH U
JTUDJICKTPUKH.

COopxka u mpoBepKka pabOTHI IIEKTPUUIECKOMN IIEMH TOCTOSHHOTO TOKA.
W3mepeHune u peryupoBaHUe CUITbI TOKA.

V3MepeHue v peryupoBaHie HAIPSKCHHS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, HIYIIETO Yepe3 pPe3rcTop, OT
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CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

7. OnbIThl, NEMOHCTPUPYIOIINE 3aBHCHUMOCTb 3JIEKTPUYECKOIO CONPOTUBICHUS
IPOBOJHUKA OT €r0 JJIMHBI, IUIOIIA/IA TONIEPEYHOIO CEYEHUS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHHsS HAMNPSHKEHWHA TPU  MOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuiia [Jjisi CHJIbl TOKAa MpHU MapajuIeIbHOM COEIUHEHUU
PE3UCTOPOB.

10.Onpenenenrie pabOThI JIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3nucTop.

11.Onpenenenrie MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIICIIEMOUN Ha pe3UCTOPE.

12.VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO Yepe3 JaMIO4Ky, OT
HaNpsHKEHUS Ha HEW.

13.0Onpenenenune KII/] HarpeBaTens.

14.VccnepoBaHre MarHUTHOTO B3aUMO/IEMUCTBUSI TOCTOSIHHBIX MarHUTOB.

15.M3yyeHne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIMHEHUU U
pazzieseHu .

16.VccnenoBanue qeiCTBUS 3JIEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

17.00bIThl, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aMMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA Y HAMPAaBJICHUS TOKA B KaTyIIKE.

18./13y4deHune aeicTBUSI MArHUTHOTO TIOJISl HA MIPOBOIHUK C TOKOM.

19.KoncTpyrnpoBaHue 1 n3y4eHne paboThl AIEKTPOIBUTATEIS.

20.Uzmepenne KIIJI snexTpoaBUraTeIbHON YCTAaHOBKH.



21.0mbITBI  TIO  WCCIACAOBAHUIO  SIBJICHUS  DJCKTPOMATHUTHOW  MHIYKIIWH:
VCCJIEIOBAHUE U3MEHEHUM 3HAYEHMS U HANPABJICHUS MHAYKLIUOHHOI'O TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.
Mexanuueckoe — aBwxkeHue.  MarepuanbHas ~— Touka.  Cucrema  oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBUXKEHUS. PaBHOMEpHOE MNPAMOJIUHEITHOE
nBr>keHue. HepaBHOMepHOe mpsiMonMHENHOE ABHKEHHE. CpelHsAs M MIHOBEHHAas
CKOpOCTH TeJa IIPU HEPABHOMEPHOM JBUKECHUH.
VYckopenue. PaBHOycKOpeHHOE MNpsMOJIMHEHHOEe nBrkeHHe. CBOOOJHOE TajeHUE.
OmnbiTel ["anunes.
PaBHOMEpHOE nBMKEHUE 110 OKpYKHOCTH. [lepuon u yactota oOparienus. JlnaeitHas
Y yIJIOBas CKOpOCTHU. LleHTpocTpeMuTeEIbHOE YCKOPEHUE.
[IepBbii 3akoH Hprorona. Bropon 3akon Herorona. Tperuir 3akon Hsrotona.
[TpuHIMIT CyIEPIIO3ULIUN CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHusi: cuiia TPEHUS CKOJIbKEHHUS, CUJIa TPEHUS
MOKOSI, APYTHUE BUJIbI TPEHHUSI.
Cuna TsHDKECTH M 3aKOH BCEMHUPHOTO TATOTCHHsS. Y CKOPEHHE CBOOOIHOTO IaJICHUS.
JBmxenue mianet Bokpyr ConnHua. I[lepBas kocmuueckast ckopocts. HeBecomocTs 1
IIEpErpy3KH.
PaBHOBecue MatepuabHOM TOUKH. AOGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPI0TO
TeJIa C 3aKPEIUIEHHOU OChIO BpamieHuss. MomeHT cuiibl. LIeHTp TskecTu.
Nmnynec Tena. U3smenenue nmnyibea. UMmnyiibe cuiibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE IBMIKCHHUE.
Mexannueckast paboTa U MOITHOCTh. PaboTa cuit TSXKECTH, ynpyroctu, TpeHus. CBsizb
9HEprun u paboThl. [loTeHnManbHast SHEpPTUs Tea, MOJHSATOTO HaJ MOBEPXHOCTHIO
3emiid. [loTeHImanpHas 3HEprus cxaTou npykuHbl. Kunetnueckas sueprus. Teopema
0 KHHETHUYECKOM SHEPTUH. 3aKOH COXPAHECHHSI MEXaHUYECKOM SHEPTHUU.
Hemoncmpauuu.

1. HaGmroneHue MexaHUYECKOTO JBIKEHHMS TeJla OTHOCHUTEJIBHO PAa3HbIX Tel

OTCYETA.
2. CpaBHeHHEe TMyTell W TPAGKTOPHA JBWKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.
3. U3mepeHune cKkopoCTH U YCKOPEHUS MPSMOJIMHEHHOTO JIBHKECHHUSI.

B

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBHKEHUS.
5. HaOmronenue aBuxkeHus Tena no OKpy>KHOCTH.



7.
8.
9.

HaGmronenne MexaHW4uecKuX SIBICHHUH, MPOUCXOASIINX B CHUCTEME OTCUYE€Ta
«Tenexka» mpu e€ paBHOMEPHOM W YCKOPEHHOM JBWKEHHH OTHOCHUTEIIBHO
KabuHeTa QU3UKH.

3aBUCHMOCTh YCKOPEHHS TeJla OT MacChl Tella U ICUCTBYIOIICH Ha HETO CHIIBI.
HaGnronenue paBeHcTBA CHJT TPU B3aUMOICHCTBUU TEJL.

N3menenue Beca Tena mpu yCKOPECHHOM JIBUYKECHUM.

10.Ilepenaua umirynbca Ipyu B3aUMOJCHCTBUH TE.

11.TTpeobpazoBanusi SHEPTUU NPU B3aUMOACUCTBUU TEJL.

12.CoxpaneHune UMIyabca Mpu HEYIIPYTrOM B3aUMOIEHCTBHH.

13.CoxpaHeHue uMITyJibca Mpu aOCOJFOTHO YIIPYTOM B3aMMOICHCTBUH.

14.HabnroneHue peakTUBHOTO JIBHXKCHHUS.

15.CoxpaneHne MexaHMUECKON SHEPTUU MTPH CBOOOTHOM IMaICHHUH.

16.CoxpaHeHre MEXaHMYECKOW SHEPTHH TPU JBIKEHUU Tela TOJ JEeHCTBUEM

IIPY’KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

o

KoncTpynpoBanue TpakTta i pasroHa W JajJbHEWIIEr0 PaBHOMEPHOIO
JBYKEHUS IApPUKa I TEJIEKKH.

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCKa WM JABUKEHUS IIapuKa
110 HAKJIOHHOH IIJIOCKOCTH.

OnpeneneHre YCKOPEHHsI Tejda IPU PaBHOYCKOPEHHOM JBH)KEHHUH IIO
HAKJIOHHOU INTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BpPEMEHHM IPH PaBHOYCKOPEHHOM
JBI)KEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka runoTessl: €ciiv Mpu PaBHOYCKOPEHHOM JBUKEHUHU 0€3 HauyajabHOU
CKOpPOCTH IIyTH OTHOCATCSI KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOILIWE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO
JABJICHUS.

Omnpenenenre kodhPuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTbl CUIIBI TPEHHS] MPU PAaBHOMEPHOM JBMXKCHHH Tejla IO
TOPU30HTATBHON TOBEPXHOCTH.

10.Onpenenenre paboThI CUITBI YIIPYTOCTH TIPH MOABEME TPy3a C UCIIOTH30BAaHHEM

HCIIOJABMKHOI'O U ITIOABHXKXHOI'O OJIOKOB.

11.M3yuyenue 3aKoHa COXPaHEHUSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS M BOJIHBI.

Konebarensnoe naBuxeHnue. (OCHOBHbIE XapaKTEPUCTUKHU KOJICOAHWM: TEPUO/,

4acToTa, aMIUINTyJa. MaremMaTH4ecKui W NPYKWHHbIA MasATHUKU. [IpeBpamienue

OHCPIuu 1pu KoJe0aTeIbHOM JBHKCHHUU.



3aryxatomue kosieOanus. BwiHyX)7eHHBIE KoneOanus. Pe3onanc. Mexanudeckue
BOJIHBI. CBOICTBa MEXaHUUYECKUX BOJH. [IpogonpHbIe U TOnIepeuHbie BOHEI. [[mHa
BOJIHBI M CKOpPOCTh €€ pacrpocTpaHeHus. MexaHWuecKne BOJHBI B TBEPJOM TeTe,
celicCMUYeCcKHe BOJIHBI.
3Byk. ' poMKOCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. IH(pa3Byk u yJabTpa3ByK.
Hemoncmpauuu.

1. HaGmronenue koneGaHmii Tl Mo IEHCTBUEM CHITBI TSKECTH U CUITBI YIIPYTOCTH.
HaGmonenune xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmronenne BeIHYKICHHBIX KOJIEOAHUH 1 pEe30HAHCA.
PacmipocTpanenne mpo0abHBIX U MONIEPEYHBIX BOJH (Ha MOJICTIH).
HaGmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok W

6. AKyCTHUYECKHI1 pe30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenne 4acTOTHI U IEpHOJA KOIeOaHW MaTEMAaTHUYECKOTO MAasITHUKA.
2. OmnpeneneHue 4acTOThI U IEproia KoJaeOaHu Mpy>KMHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCUMOCTH NIEpHOJIa KOJIEOAHUH MOJIBEIIEHHOTO K HUTH Ipy3a
OT JIJTMHBI HUTH.
4. VccnenoBaHue 3aBUCHUMOCTU NEPHOJA KOJIEOAHUN MPYKMHHOTO MAasiTHUKA OT
Macchl rpysa.
5. TIpoBepka HE3aBUCHUMOCTHU Teproa KOJeOaHui Tpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHUOja KOJIEOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. N3mepenue yckopeHus cBOOOJIHOIO MaJICHUS.
Paznen 10. DiieKTpOMArHUTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.
DNEeKTPOMArHUTHOE ToJIe. DIEKTPOMATrHUTHBIE BOJIHBI. CBOMCTBA 3I€KTPOMATrHUTHBIX
BOJH. [lIkana 3JIeKTpPOMarHUTHBIX BOJIH. MCMOMB30BaHUE AJIEKTPOMATHUTHBIX BOJIH
JIUISI COTOBOM CBS3H.
DnekTpoMarHuTHas npupojaa ceera. CKopocThk cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CsolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie padomul u onvimel.
1. V3yuenue CBOWCTB DJEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOHIBLHOTO
TenedoHa.
Pa3nen 11. CBeToBbI€ IBJICHUS.
JlyueBasa moznenb cBera. Microunuku cera. [IpssmonmHeHOE pacipoCTpaHEeHUE CBETA.
3atmenus ConHua u JIyHel. Otpaxkenue cBeta. [nockoe 3epkano. 3akOH OTpaKEeHUs
CBeTa.



[Ipenomnenue cBeta. 3aKoH mperomiieHusi cBeta. [loiHOE BHYTpeHHEE OTpakKeHUE

cBeTa. Mcrnonp30BaHUE MOJTHOTO BHYTPCHHCTO OTPAKCHUA B OIITHYCCKUX CBETOBOAX.

JIunza. Xon nyuedt B ynun3e. OnTuyeckas cuctema (oTroanmapara, MUKPOCKOIA U

Tejaeckomna. ['1a3 kak onTuyeckasl cucrtema. BJ'II/I?;OPYKOCTB " JaJIbHO30PKOCTD.

Pa3znoxxenue 6enmoro ceera B crnekTp. OnbiTel HeioToHa. CrokeHue CrneKTpaibHbBIX
uBeToB. /ucnepcus ceera.

Hemoncmpauyuu.
1.

© oo N OhA WN

[IpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OtpakeHue cBera.

[Tosryuenue n300paxeHnii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/.

Xona nydeil B coOuparoiiei nH3e.

XO0J ny4yer B pacCEeUBaOLIEH JIMH3E.

[Toryuenue n300pakxeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun aeiictBus Goroanmnapata, MUKPOCKOIA U TEJIECKOIA.

10.Mozenb ri1asza.

11.Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12.Tlonyyenue 0eaoro cBeTa Npu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.
1.

HccnenoBanne 3aBUCHMOCTH YIJIa OTPa)KEHUS CBETOBOTO Jiyda OT yrja
naJCHUS.

N3yueHune xapakTepUCTHK U300paKEHHS MIPEIMETa B TUIOCKOM 3€pKaie.
HccnenoBanne 3aBUCUMOCTH yIjla TIPEJIOMIICHUS CBETOBOIO Jiyya OT YIJa
NaJIeHUs] Ha TPAHUIIE «BO3IyX—CTEKIIO».

[TonyueHnne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIICH JINH3BI.

Omnpenenenrve (QOKYCHOTO pPACCTOSHUS W ONTHYECKOW CHUJIBI coOMparoieit
JIMH3BIL.

OMnBITHI 110 Pa3I0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnbITel MO BOCHPUATUIO I[BETa MNPEIMETOB NpPU HMX HAOMIOJCHUHM dYepe3
1[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBbI€E IBJI€HHUS.
OmnsiTel Pe3zepdopaa u miianerapHas Mmojenb atoma. Mojens aroma bopa. Mcniyckanue

Y MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PannoaktuBHOCTE. Anbda, Oeta- u ramma-uzinydeHus. CTpoeHHEe aTOMHOTO sjipa.

Hyknonnas wmopens aromHoro sapa. M3zoromsl. PagmoakTuBHBIE TIpeBpallieHUs.

IIepuon nosypacrana aTOMHBIX sIIED.



SnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsiIOBOIO U MACCOBOTO UUCEIN. JHEprusi
CBSI3U aTOMHBIX saep. CBsA3b Macchl M SHEPruu. Peakunu cuHTE3a U JEJICHUS AlEp.
Nctounuku 3neprun CoHIA U 3BE3.
Snepnas sHepreTuka. /[elicTBus paguoakTUBHBIX U31yUYECHHUI Ha )KUBBIE OPTaHU3MBI.
Hemoncmpauyuu.

1. Cnexrtpsl U3i1y4eHHUs U HOTJIOLIEHUS.
CrexTpsl pa3IuyHbIX Ta30B.
CnekTtp Bogopoa.
HaGmronenue tpexoB B kamepe Busbcona.

ok wnN

PaboTa cuéTunka HOHU3UPYIOUTUX U3ITYYCHUH.

6. Perucrtpanus uznmydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUTONTHBIX U JIMHEHYATHIX CIIEKTPOB U3IIYYCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHIIBI 10 TOPMO3HOMY IYTH (10

dboTorpadusim).

3. U3mepenue pagnoakTuBHOro (poHa.
IHoBTOpPHUTEIBLHO-0000 1A NI MOAYIb.
[ToBTOpUTENHEHO-0000IIAIOIMINKA  MOYJIb MPEJHA3HAYEH [UIsl CUCTEMATU3ALMH U
0000111eHUS TPEAMETHOTO COAEPKAHUS U OTbITa JESTEIBHOCTH, TPUOOPETEHHOTO MPU
U3y4YeHHHU BCEro Kypca (HU3MKH, a Takke [Js TMOJArOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 9K3aMeHy M0 (u3uKe s 00ydaroniuxcsi, BBIOPABIIUX 3TOT
y4eOHBIN TIpeIMeT.
[Ipy wu3ydeHMM AaHHOTO MOAYJS PEAIU3YIOTCS W CHUCTEMATU3UPYIOTCS BU/IBI
NeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEUYMBAETCSA JOCTHXKEHUE MPEAMETHBIX U
METAlpeIMETHBIX  IUJIAHUPYEMBIX  PE3yJlbTaTOB  00yuyeHus,  QopMupyercs
€CTECTBEHHOHAY4YHasi FPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJIICHUM TPUPOJBI W TEXHHUKH, OBJIAJICHHE YMEHUSIMH OOBSICHATH (U3NUECKHE
SABJICHUS, IPUMEHSS TOJTYUYEHHbIC 3HAHUS, PELIATh 33/1a4d, B TOM YHCJIE KAUECTBEHHbIE
Y DKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIMATBHO JESITEILHOCTHBIN XapaKTep AAHHOTO pa3/iesia peaanu3yeTcs 3a CUET
TOTO, YTO OOYYAIOIIMECs BBIMOJIHAIOT 3aJaHusl, B KOTOPBIX UM IMPEAJIaraeTcs:
Ha OCHOBE TOJIyYCHHBIX 3HAHUU pacloO3HaBaThb U HAYYHO OOBICHATH (PU3MUECKHE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U ITOBCETHEBHOM KU3HU;
MCITIOJIb30BATh HAYYHBIE METObI UCCIEAOBAHUSI (PU3NYECKUX SBJICHUN, B TOM YHUCJE
JUISI IPOBEPKH TMIIOTE3 U MOJyUYEHUSI TEOPETUUECKUX BBIBOIOB;
OOBSACHITH Hay4yHbIE OCHOBBI HamOOJiee BaXHBIX JOCTIIKEHHM COBPEMEHHBIX
TE€XHOJIOTU, HampUMep, MPAKTUUYECKOTO HCIOJb30BAHUS PA3NIMYHBIX HCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBpALICHUS M COXPAHEHMsI BCEX HM3BECTHBIX BUOB
SHEPrUU.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUs HIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

W3ydyenne ¢Gu3uku Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHWs HAMPaBICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TPEAMETHBIX 00pa30BaTEeIbHBIX
PE3yJIbTaTOB.

B pesynbrare msydyenus (UMK HA YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Y
oOydJaromierocst OyayT COPMUPOBAHBI CIICAYIOIIUE JINYHOCTHBIE PE3YIIbTATHI B YACTH:

e 1) mMaTPpMOTHYECKOT0 BOCIIUTAHUSA:

e - IIPOSIBJICHUE MHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUHUCKOMN
buznuecKoil HayKu;

e - IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB,;

e 2) rpa:KIaHCKOTO U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYX JACHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKHUX MPOOJIEM, CBI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHHIM
buszukuy;

e - OCO3HAHUE BAXHOCTU MOPAIbHO-ITUUECKUX MPUHIIMIOB B JAESATEIbHOCTH
Y4E€HOrO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMSI:

e - BOCHPHATHE ICTETUYCCKUX KAdeCTB (DU3MYECKON HAyKu: €€ TapMOHHYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

e - OCO3HaHWE IIEHHOCTH (PU3NYECKOM HAYyKH KAaK MOIIHOIO0 HHCTPyMEHTa
[I03HAHKUSI MUPA, OCHOBBI PAa3BUTHUSI TEXHOJOTMM, BaXKHEHILIEW COCTAaBIIAIOLLEH
KYJBTYPBbIL;

e - pa3BUTHE HAy4YHOW JIO003HATEIBHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKON
JEATEIIbHOCTH,

e 5) (¢opmupoBaHusT  KYJbTYPbl 3I0pPOBbS M  3MOLHMOHAJIBHOIO
0J1aroNmoIy4us:

e - OCO3HaHWE IIEHHOCTU Oe30macHOro oOpas3a >KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH INIpaBWil O€30IacHOr0 IOBEICHUS Ha
TpaHCIIOPTE, HA JOPOTaX, C AJICKTPUYECKUM M TEIUIOBHIM 00OPYIOBAaHUEM B
JIOMAIITHUX YCIIOBUSIX;

o - c(pOpMHUPOBAHHOCTDH HABBIKA perieKCUH, MPU3HAHUE CBOETO MpaBa Ha OIINOKY
Y TAKOT0 K€ MpaBa y IPyroro 4ejioBeKa;

e 6) TpPyI0BOIO BOCIIMTAHMS:



e - aKTMBHO€ Yy4YacTHE€ B PEUICHUHU MNPAKTUUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHuM3aluu, Topojaa, Kpasi) TEXHOJOTHMYECKOW W
COIMaJIbHOM HAMPABIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NUECKUX 3HAHU;

e - MHTEpPEC K MPAKTUYECKOMY M3yUEHHUIO NMpodeccuid, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3KO0JIOrHYECKOr0 BOCIIUTAHUSA:

e - OpUCHTAlUsS HA TPUMEHEHHE (U3MYECKUX 3HAHWUW JJIS PEIICHHs 3a7ad B
00JIacTH OKPY’KAIOIIEH Cpebl, TUIAHUPOBAHUS IIOCTYMIKOB W OIEHKH WX
BO3MO’KHBIX ITOCJIEACTBUN JJI1 OKPYKAIOLIEH CPE.IbI;

e - OCO3HaHMWE TJI00aJBLHOTO XapaKTepa HKOJIOTHYECKUX MPoOJieM W MyTel uxX
peLICHHUS;

o 8) aganTanMM K M3MEHSIIOIIUMCH YCJOBHMSM CONHUAJIBHOW M NPHPOTHOI
cpeabl:

e -TIOTPEOHOCTh BO B3aUMOJCUCTBUM TIPH BBITIOJHEHUU WCCIEAOBAHUN U
MPOEKTOB (DM3MYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHX,

e - TOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4YE€PE3 MPAKTUYECKYIO
NEATENIbHOCTD;

e - TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4Kciie GOpMYyIUpOBaThH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSX;

e - OCO3HaHHWE Ne(UIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH
buzuku;

e - IUTAHMUPOBAHUE CBOETO pA3BUTHUA B NPHOOPETCHHH HOBBIX (DHUIUIECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HYKOHOMMKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLEHKAa CBOUX JECHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIIECTBUN.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare OCBOCHHS TPOrpaMMbl 1O (U3UKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi 'y oOyuaromerocs OyayT  chopMHUpOBaHbI MeTampeIMeTHbIe
pe3yJabTaThl, BKIIIOYAIOIINE MO3HABATEIBHBIC YHUBEPCAIbHBIC Y4eOHbBIE JEHUCTBUS,
KOMMYHUKATHBHBIE  YHUBEPCAIbHbIE  y4eOHbIE  JEHCTBUSA,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YIeOHBIC ICHCTBHSL.



ITo3naBaTebHBbIC YHMBEPCAJbHbIE Y4eOHbIe 1eiCTBUS

Bba3oBble JJoruyeckue JeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBICHHIA);
yCTAaHABJIMBATh CYIIECTBEHHBIM NpPU3HAK KIaCCU(UKAIUN, OCHOBAHUS JUIS
0000111eHUS 1 CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHUsS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX ¥ HAOJIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUYECKUM SIBIICHUSIM;

BBISIBJISATH IPUYMHHO-CJIEICTBEHHBIE CBS3U MTPU U3YUECHUHU (PU3UYECKUX SIBICHHUM
U TpPOIECCOB, JielaTh BBIBOJABI C HCIOJIb30BAHUEM JICIYKTHBHBIX WU
UHIYKTUBHBIX YMO3AKJIIOYEHHUH, BBIJIBUTaTh THUIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEIMYNH;

CaMOCTOSITENIbHO BBIOMPATh CHOCOO pelieHus yuyeOHOW (u3nueckoi 3amauu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHUS, BBIOOP HanOoJee MoAX0SIIero
C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA.

UCIIOJIb30BaTh BOMPOCH! KaK MCCIIENOBATENbCKII HHCTPYMEHT TIO3HAHWS,
IPOBOANUTH TI0O CAaMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY OTIBIT, HECIOXKHBIN
bU3HYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeT0BaHNE (PU3NUECKOTO SIBIICHHUS,
OIICHUBATh HA IPUMEHUMOCTh M JOCTOBEPHOCTH WH(OPMAITHIO, TOTYUYEHHYIO B
XO0/J1€ UCCJICIOBAHMSI WIIA YKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOpPMYIUPOBaTh OOOOIIEHUS W BBIBOJBI IO PE3YJIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATH BO3MOYKHOE JabHENIIIee pa3BUTHE (DU3MUECKHUX TPOIECCOB, a
TaK)Ke BBIIBUTATh TPEATNOIOKEHUSI 00 WX Pa3BUTUM B HOBBIX YCJIOBHSIX U
KOHTEKCTaXx.

Pabora ¢ nnopmanmeii:

NPUMEHSATH PA3TUYHbIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI ITPH MOUCKE U 0TOOPE
uHGOpMaAIlMK WM JAHHBIX C YYETOM MPEUIOKEHHON ydueOHOM (u3nueckoin
3aa4uu;

aHAJTM3UPOBaTh, CHCTEMATH3MPOBATh M HWHTEPIPETHPOBATH HH(OPMAIUIO
pa3IMYHBIX BUJOB U (GOPM MPEICTaBICHUS;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMalbHYI0  (opMy  TpeAcTaBICHUS
uHGOpMaIlMU U WLTIOCTPUPOBATH PEIIacMble 337aud HECJIOKHBIMU CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi U uX KOMOMHAIIMSIMH.

KoMMmyHHMKAaTHBHBIE YHHBEpPCAJIbHbIC YUeOHbIe NeiCTBHA:

B XO7I€ 00CYXKJeHUsl y4eOHOro MaTepuaa, pe3yJbTaToB J1Ja00paTOPHBIX padboT U
IPOEKTOB 33aBaTh BOMPOCHI 10 CYLIECTBY 00CYK/1aéMOM TEMbI U BICKA3bIBATh



UJieH, HalleJICHHbIE HA pelIeHUe 3a7]a4ui U ToJIIepKaHue OJ1aroKenareaIbHOCTH
0OIIIEHHNS;

COIOCTABJISITh CBOM CYXAECHUS C CYKICHUSMH JIPYIMX YYaCTHUKOB JMAJIOra,
0oOHapyXUBaTh pa3InUUe U CXOJCTBO MO3ULUI;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATH PE3YJNbTaThl BBIMOJIHEHHOTO (DU3HUYECKOTO OIbITa
(3KCnIepUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMATh U HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHANBUAYATbHON
paboThI ITPU PEIIEHNN KOHKPETHON (PU3UUYECKOM MPOOIEMBI;

IPUHUMATD LEIH COBMECTHOMN JESTENIbHOCTH, OPraHU30BbIBATH JEHCTBUS MO €€
JOCTUKEHUIO: PAclpeAesiTh POJH, OOCYX AaTh IPOLECCHl U PE3YJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJBKUX JIFOICH;

BBIMIOJHATh CBOIO 4YacTh pabOThI, JOCTHras KayeCTBEHHOI'O pe3ysbTara Ii0
CBOEMY HAIIPaBJIICHUIO M KOOPAUHUPYS CBOU JCHCTBHUS C APYTMMHU YICHAMHU
KOMaH/Ibl;

OLICHMBATh KAyeCTBO CBOEr0 BKJIaJa B OOLIMIl MPOIYKT IO KPHUTEPUSM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIC AeHCTBUS
Camoopranmsanms:

BBISIBIIATH TIPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYAIUSAX, TPEOYIOUUX JIsI
penieHus GU3NIeCKUX 3HAHUH;

OPHUEHTHPOBATHCS B  PA3IMUHBIX  MMOAXOAAaX  MPHUHATHS  PEIICHUHN
(MHOWBUYyadbHOE, TIPUHATHE pEUICHWsT B TPyMNe, NPHHATHE pEIICHUH
TpyIMown);

CaMOCTOSITENIbHO COCTAaBIISATh AJITOPUTM pEIICHHS (PU3NYECKON 3a7aud WM
IJlaHa WCCIEAOBaHMS C YYETOM HWMEIOIIHUXCS PECYpPCOB W COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPeIjiaracMbie BAPUAHTHI PEIICHU;

Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBACHATH  NPUYMHBI  JOCTHDKEHHS  (HEJAOCTHIKEHHUS)  PE3yJIbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHCJE€ B XOJ BbIOJIHEHUSA
($u3MYECKOro MCCIE0OBAHNUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB,
U3MEHUBILINXCS CUTYallUl, YCTAHOBIIEHHBIX OITMOOK, BOSHUKILIUX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUSIM;



CTaBUTH Ce0S Ha MECTO JAPYroro YeJIOBEeKa B XOJE CIOpa WM JAUCKYCCHUU Ha
HAy4YHYIO TEMY, MIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JPYTOro;
IpPU3HABAaTh CBOE MPaBO Ha OLIMOKY MpHU pelieHUH (PU3UUYECKUX 3a/lay WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

NNPEAMETHBIE PE3YJIBTATBI
K xonity o0yuenus B 7 kj1acce npeIMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTh Yy 0OYUAIOIIMUXCS YMEHUM:

HCIIOJIB30BaTh MOHSTHS: (U3UYECKUE U XMMHYECKUE SIBIICHUS, HAOJIOJICHHE,
AKCIEPUMEHT, MOJENb, TUIOTE3a, C€AUHUIIBI (U3UYECKUX BEIMYHUH, aTOM,
MOJIEKYyJa, arperaTHble COCTOSIHUS BeIlecTBa (TBEPI0E, )KUJIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBUKEHHE (PABHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEITHOE),
TPaeKTOPHsI, PABHOJACUCTBYIOIIAS cUia, edopmarius (ynpyras, IIacTUIecKas),
HEBECOMOCTh, COOOIIAIOIIHNECS COCY/IbL;

paznuyath siBneHus (mud@ys3us, TEMIOBOE [BIKEHHE YAaCTHI[ BEIIECTBA,
paBHOMEPHOE JIBHOKECHUE, HEPAaBHOMEPHOE JIBHOKECHUE, WHEepIUs,
B3aUMOJICICTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBhIO
BpallleHUsI, Tepeada JaBieHUs TBEPJBIMU TelaMH, JKUJIKOCTIMU W Ta3aMH,
aTMOC(EepHOE TaBJICHHE, TUTABAaHUE TEJI, TPEBPAIICHIS] MEXaHUYECKON SHEPTHH )
0 ONHUCAaHUIO MX XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3HUECKOE SIBJICHHE;

pacrmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKHUX SBIICHUU B OKPYKAIOIIEM
MUpe, B TOM Yucie (PU3MUECKUE SBJICHHUS B MPUPOJAC: MPUMEPHI ABUKEHUS C
Pa3IMYHBIMH CKOPOCTSIMH B KUBOW M HEXHBOW MpUPOAE, IECHCTBUE CHIIbI
TPEHUsI B MPUPOJE M TEXHHUKE, BIUSIHHE aTMOCHEpPHOTO JaBJICHUS HA >KUBOU
OpraHu3M, IUIaBaHUE PbIO, pbIYarv B TeJie 4YeaoBeKa, IIPU ATOM IEPEBOJIUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIICISATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKku) (HPU3HUECKUX SIBICHUM;

OTIMCHIBATh HM3YyYCHHBIE CBONCTBA TeN W (DU3UYECKUE SIBIICHUS, HCIOJB3YS
dbuznyeckre BeIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBAa, BPEMs, IMYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC Teja, CUiia
TpeHusl, JaBjieHue (TBEPAOro TeJa, KUJIKOCTH, Ta3a), BHITAJKUBAIOIIAS CHUJIa,
MeXaHuuecKas paboTa, MOITHOCTh, IJIEUO CHJIbI, MOMEHT CHUJIbI, KOADPHUIIUCHT
MOJIE3HOTr0 JEUCTBUSI MEXAaHU3MOB, KHHETUYECKAsl U MOTEHIMAIbHAsL YHEPTHUS),
pU OMHMCAHUHM TPABWIHHO TPAKTOBATh (PU3MUECKUN CMBICT HMCTIOIB3YEMbIX
BEIIUYMH, WX OO0O3HAYCHHS W EAUHUIBI (U3UYECKUX BEIIMYUH, HAXOIUTH
dbopMyIbl, CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTh TpauKH H3YyUYECHHBIX 3aBUCUMOCTEH (HU3NYECKUX
BCJIMYUH;



XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SIBICHUS U TPOLECCHI, UCTIONbB3YS
IpaBUJIa CIOXKEHUs Cuil (BOJIb OJHOM IpsiMoii), 3akoH ['yka, 3axoH Ilackas,
3aKOH ApxuMesa, IpaBUJIO paBHOBeCUs pbluara (0JI0Ka), «30J0TO€ MPaBUIIO»
MEXAHHUKH, 3aKOH COXPAHEHMs MEXaHMYECKOW HHEPruM, IpPU STOM [JaBaTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHAa M 3alMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXECHHE;

OOBSACHATH (PU3NYECKHUE SBJICHUS, IIPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallMi MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbISBISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE W3 |-2 JOrMuYecKux
IaroB ¢ Omopod Ha 1-2 u3y4YeHHBIX CBOMCTBA (DU3MUECKUX SBIICHUH,
(u3nYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3a7aud B 1—2 NEWCTBUS, UCIOJB3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOIIME (DU3MUECKHUE BEIUYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJauu
3alliChIBaTh KpPAaTKOE YCJIOBHE, MOJCTaBIATh (PU3NUYECKUE BEIUYUHBI B
dopMynbl U TPOBOAMTH pacu€Thl, HAXOAUTHb CIPABOYHBIC JAHHBIE,
HEOOXOUMBIE JUIsl pEeLIEHMs 3aad, OLIEHUBAaTh PEAaTUCTUYHOCTD MOIYYEHHON
(bU3nYECKON BETMYHNHBI,

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh IPU MOMOIIU (PU3NYECKUX
METO/IOB, B OMIMCAHUU MCCIIE0BAaHUS BBIACIAThH IPOBEPSIEMOE MPEAION0KEHNE
(rumotesy), pa3nuyaTh U UHTEPIIPETUPOBATH OTYyUYEHHBIN PE3yNbTaT, HAXOAUTh
OLIMOKH B XOJI€ ONbITA, JIeJaTh BHIBOJBI 0 €r0 Pe3ybTaTaM;

IPOBOAUTH OMBITHl MO HAONIONEHUIO (PU3MUECKUX SIBICHUN W (PU3MUECKUX
CBOMCTB Tea: (OpMYIMPOBATH MPOBEPSIEMBIE TNPEIANOJIOKEHUSA, COOMPAThH
YCTaHOBKY M3 IPENJIOKEHHOTO0 000pYJOBaHMs, 3alMChIBaTh XOJ OIBITa U
(opMyJIMpOBaTh BHIBOJIBI;

BBITNOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHHU, Macchl Teja, 00bEMa,
CHJIBI M TEMIIEPATYpPhI C UCTIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB,
3alliChIBaTh TMOKa3aHUs MPUOOPOB C y4&€TOM 3aJaHHOW aOCONIOTHOMN
IIOTPEIIHOCTHA U3MEPEHNN;

IPOBOANUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYMHBI OT
JIpYroil ¢ UCHOJB30BAaHUEM HPSIMBIX HM3MEPEHMH (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBMXKYIIETOCs TeJla OT BPEMEHM JBHUKEHHS TeJla, CUJIbl TPEHUS
CKOJIBKEHUSI OT Beca Tesa, KadecTBa OOpabOTKM TOBEPXHOCTEM Teln U
HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJU CONPUKOCHOBEHMS Tell, CHJIbI
yIOPYroCTH OT YJJIMHEHUS NPYKUHbBI, BBITAIKUBAIOMIEH CHIIBI OT 00BEMaA
NOrpyXKEHHON YacTH TeJa M OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH T€Ja, OT IITyOUHBI, Ha KOTOPYIO ITOTPYKEHO TEJIO0, YCIOBUH IJIaBaHUS
TEJ, YCIOBUM PAaBHOBECHs pblyara U OJIOKOB), y4acTBOBATh B INIAHUPOBAHUU
y4eOHOTO WCCIIEOBaHNS, COOMpPATh YCTAHOBKY M BBIMOJHITH H3MEPECHHS,



clenys TPeNIOKEHHOMY TIUIaHy, (UKCHPOBATH pPeE3yJabTaThl IMOJTYYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BUJAEC MPEUIOKEHHBIX TaOiuLl U
rpa(uKoB, AeaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIIECIOBAHMUS;

IIPOBOANTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIUYUH (TUIOTHOCTH BEILIECTBA
KHUJKOCTH U TBEPIOrO TeNa, CHJIa TPEHHs CKOJIbKEHUs, JaBICHHE BO31yXa,
BBITAJIKUBAIOIIAs CHUJIa, JEUCTBYIOIIAs HAa MOTPYXEHHOE B KHUAKOCTH TeEJO,
KOA(p(GUIIMEHT TOJE3HOTO JEWCTBUSA MPOCTHIX MEXaHU3MOB), CIEays
OpeJIOKEHHOW MHCTPYKIMHM: TIPU BBINOJIHEHUH W3MEPEHUNH coOHpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCIIATH 3HAUEHUE UCKOMOM BEIMYUHBI;
coOirofaTh MpaBuila TEXHUKH O€30IIaCHOCTU IpHU padboTe ¢ 1abopaTopHBIM
000py/1I0BaHUEM;

yKa3bIBaTh MPHUHIIMIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETp, COOOIIAIOUINECs] COCYIbl, OapoMeTp, phlyar,
MOJIBUYKHBIM U HEMOABUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYE€HHBIX TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOPOM Ha MX ONUCAHUS (B TOM YHCIE: MOAIINUITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, T'MJPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM
HAcoC, apeoMeTp), UCIOJIb3Yysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SBJICHUH U
HE0O0X0uMbIe (PM3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH NMPUMEPHI (HAXOIUTh MHPOPMAIMIO O IpUMEpax) MPaKTHYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIs1 0OecTieueHus
0€e30IacHOCTH MPHU 00pallleHuu ¢ TPUOOpaMU U TEXHUUECKUMHU YCTPONCTBAMH,
COXPAaHEHHUs 3/10pOBbS U COOJIIOJEHUS HOPM 3KOJOTMYECKOrO IOBEJAECHUS B
OKPYKaroUIEH Cpee;

OCYILIECTBIISATH OTOOP UCTOYHUKOB MH(opManuu B HTEpHETE B COOTBETCTBUU
C 3aJJaHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUN U MyTEM
CPaBHEHMSI PAa3IMYHBIX HCTOYHUKOB BBIJICISITh HHPOPMAIUIO, KOTOpast SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEOCTOBEPHOI;

UCIIOJIb30BaTh IMPHU BBIIOJHEHUH YUYEOHBIX 3aJaHUi HAYYHO-TIOMYJIAPHYIO
auTepaTypy (U3MUYECKOTO COAEpXkaHMs, CIPABOYHBIE MaTepUalIbl, PECYPCHI
cetu  MuHTepHer, Bnaaerb Opu€MaMH  KOHCIIEKTHMPOBAHMUS  TEKCTa,
npeoOpazoBaHusl HH(POPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
2—-3 WCTOYHUKOB HH(pOpMAIMU (PUIUUECKOTO COJEp)KaHUs, B TOM UHCIE
nyOIMYHO AeNaTh KpaTKue COOOIIEHUs O pe3yabTaTaxX MPOEKTOB MK y4eOHBIX
VCCIICAOBAHNAM, IIPA 3TOM I'PaMOTHO MCIOJIB30BATh MU3YYEHHBIN IOHATHUWHBIA
anmnapat Kypca (GU3HMKH, CONPOBOKIATh BHICTYIIJIEHUE NTPE3ECHTALUEH;

OPU BBIIIOJIHEHUU YYEOHBIX TIPOEKTOB U HCCIENOBAHUN pACIPENEIsaTh
00513aHHOCTH B TPYIIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMHU, CJIEIUTh



3a BBIIOJHEHHUEM ILIAHA OEHCTBUH, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKIIA
B JEATEJIBHOCTh TPYIIbI, BHICTPAMBATh KOMMYHUKATUBHOE B3aUMOJICHUCTBUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIMX.

K xoniry o0yuenus B 8 ki1acce npeaMeTHbIC pe3ybTaThl HA 0230BOM YPOBHE JIOJKHBI

oTpaxkaTtb c(HOPMHUPOBAHHOCTD Yy OOYUAIOIIMUXCS YMEHUM:

WCIIOJIB30BaTh TIOHSTHS: Macca W pa3Mephl MOJICKYJ, TETUIOBOE JBI)KCHHE
aTOMOB W MOJICKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMYECKHE U
amop(HbIe Tena, HACBHIIIEHHBIA U HEHACBIEHHBIN Map, BIAKHOCTb BO3/yXa,
TeMIlepaTypa, BHYTPEHHSSI SHEPIUsi, TEIUIOBOW JABUTaTellb, 3JIEMEHTAPHBIN
AIIEKTPUUECKUI 3apsll, AJIEKTPUUYECKOE IMO0Jie, MPOBOJAHUKUA M JAUDIIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh SIBICHUS (TEIUIOBOE pACHIMPEHHE W CXKaThe, TeIionepenaya,
TEIJIOBOC DPAaBHOBECHE, CMAYMBAHUE, KANWUIAPHBIC SBJICHHS, HWCIIApEHUE,
KOHJICHCAIMsA, IUIaBJIEHWEe, KpUCTAJUIM3anus (OTBEpACBaHUE), KHUIICHUE,
Terionepeaaya (TemIonpPOBOJHOCTb, KOHBEKIIUS, M3IIYyYEHHE), DJICKTPU3ALIMS
T€J, B3aUMOJICMCTBUE 3apsiioB, JACUCTBHUS 3JIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJIEUCTBHE MAarHUTOB, JEHCTBUE MATHUTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM, OJJICKTPOMArHWTHAS WHIYKIMSA) 1O OINHUCAHUIO MX
XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
duznyeckoe sBICHUE;

pacrmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKHUX SBIICHUU B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (U3nYecKue SBICHUS B MPUPOJE: MOBEPXHOCTHOE
HATSOKEHUE W KalWJUIIPHBIE SIBJICHUS B NPUPOJAE, KPUCTAUIbI B TPHUPOJE,
uznydyenne ConHila, 3aMep3aHue BOAOEMOB, MOpPCKHUE Opu3bl, 00pa3oBaHHE
poChl, TyMaHa, WHes, CHera, OJJEKTpUYECKHe sBJIEHUA B arMmocdepe,
AJIEKTPUYECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE T10JIe 3EMJIH, Ipeii() MOTFOCOB,
pPOJIb MarHUTHOTO TIOJISL JUTsl JKU3HU Ha 3emiie, TOJIAPHOE CHUSHUE, TIPU STOM
MEePEBOIUTHh MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC
CBOMCTBA (TIpU3HAKHN ) (U3NUECKUX SBICHUM;

OMKCHIBaTh HM3yUYEHHbIE CBOMCTBA Tel W (DU3UYECKUE SIBICHUS, HCIOJb3Ys
dbu3nyeckue BETUYMHBI (TEeMIlepaTypa, BHYTPEHHSISI J3HEpPrusi, KOJIUYECTBO
TEIJIOTHI, YAEJIbHAs TEIJIOEMKOCTh BEIIECTBA, Y/AENIbHAS TEIJIOTA IJIaBJICHUS,
yaelbHas TEIIoTa MmapooOpa30BaHus, yAelbHAs TEIUIOTa CTOPAaHUS TOIUIMBA,
KOO (PUITMEHT TOJEe3HOTO JEeHUCTBHSI TETUIOBOM MAIUHBI, OTHOCHTEIIbHAS
BJIQKHOCTh BO3/yXa, OJJICKTPUUECKHH 3apsijl, CHJIa TOKa, JJICKTPUIECKOE
HaIpsHKEHUE, COMPOTHUBIICHHE TPOBOJAHHUKA, YJIETbHOE COMNPOTHUBIICHUE
BEIIECTBA, pad0Ta M MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMHCAHUU
NpaBUIBHO TPaKTOBaTh (U3MYECKUH CMBICT HCIOJIb3YEMbIX BEJTUYHH,



0003HAaYEeHUs] U EAMHMUIBI (PU3NYECKUX BEIMYMUH, HAXOAUTH (HOPMYIIHI,
CBS3BIBAIOIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMM BEIMYHMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA T€J, PUINUECKUE SBJICHUS U MPOLECCHI, UCTIOIb3YsI
OCHOBHBIC TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETHYECKOM TEOPHUH  CTPOEHUSA
BELLECTBA, IPUHIUI CYNEPIO3ULHHN MOJIEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHusi 3apsja, 3akoH Oma g ydacTka 1enu, 3akoH J[xoyns—JIeHia,
3aKOH COXpaHEHMsI PHEPTUd, MPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBATh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBACHATH (PM3UUYECKHE IPOLECCH U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUll NPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh IPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1—2 TIOTMYECKUX I1aroB C OTIOPOi
Ha 1-2 U3y4eHHBIX CBOWCTBA (PU3NYECKUX SIBICHUN, (PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemiats pacuéTHble 3a7aud B 2—3 NEWUCTBUS, UCIOJNB3YS 3aKOHBI U (POPMYJIBI,
CBsA3bIBANOIME (DPU3MUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMsS 3aJauu
3alMUCBIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PEIICHMS
3a/la4y, BBIOMpATh 3aKOHbl U (HOPMYJIbI, HEOOXOAMMBIE sl €€ pelIeHus,
OPOBOAUTH pacu€Thl M CpPAaBHUBATh IMOJYUYEHHOE 3HAUYCHHE (HU3HUECKON
BEJIMYMHBI C U3BECTHBIMH JIAHHBIMU;

pacmo3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIU (PU3UIECKUX
METOJOB, MCIOJb3ys OINHWCAHUE WCCIECIO0BAHMS, BBIACIATh IIPOBEPSIEMOE
IPEANOJIOKEHNE,  OLEHUBATh  IPABWIBHOCTb  IOpPsKAa  IIPOBEJICHHUS
VICCJIEIOBAHMSL, 1€]IaTh BBIBOJIBI;

IPOBOAUTDH OMbBITHl MO HAONIONEHUIO (DPU3MUECKUX SIBICHUNA WM (PU3HMUECKUX
CBOMCTB TeJ (KalWUISPHBIE SIBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT €ro
o0BEMa, TeMIiepaTypbl, CKOPOCTH IpOIIeCCa OCTHIBAHUS M HArpeBaHUs MpHU
M3JIy4YEHUU OT I[BE€TA M3JIyYarolei (MOrioiarmieil) NoBepXHOCTH, CKOPOCTh
WCIIAPEHHS] BOJBI OT TEMIIEpPATypbl JKMAKOCTH M IUIOIIAAN €€ IOBEPXHOCTH,
IEKTpU3alMsg  TeJI W B3aUMOJEHCTBHE  DIEKTPUUYECKUX  3apsfoB,
B3aUMOJICHCTBUE ITOCTOSHHBIX MAarHUTOB, BU3YyaJIW3alldsl MAarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS MarHUTHOT'O IIOJI HA IIPOBOJHUK C TOKOM,
CBOICTBA AJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUIATENS ITOCTOSHHOTO TOKA):
dbopMynupoBaTh MpOBEpsSEMble MPEIANOI0KEHUsI, COOUPATh YCTAHOBKY U3
IpEeJIOKEHHOTO0 00OPY/0OBaHMs, OMUCHIBATH XOJ ONBITa U (POPMYIHPOBATH
BBIBOJIBL;

BBIIIOJIHATh IIPSIMBIE MU3MEPEHMsI TEMIIEpaTypbl, OTHOCHTEIBHOM BIIAXKHOCTU
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIIOJIb30BAaHUEM aHAJIOIOBBIX IPUOOPOB U



JaTYUKOB (PM3MUYECKUX BETMUHH, CPABHUBATH PE3YJIbTaThl U3MEPEHHI C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH,

MPOBOJNUTH MCCIIEJIOBAHUE 3aBUCHMOCTH OJHOW (DM3MUECKON BEIWYUHBI OT
JPYTOi C UCTIOIB30BaHUEM TIPSIMBIX U3MEPEHUI (3aBHCHMOCTh COTIPOTUBIICHUS
IPOBOJHMKA OT €ro JUIMHBI, IMJIOLIAJAM TMOMEPEYHOIO CEUEHHUs M YACIbHOTO
COMPOTUBIICHUSI BEIECTBA MPOBOJHHKA, CHJIBI TOKa, HAYIIEr0 uepe3
OpPOBOJAHMK,  OT  HANpsOKEHUsT  HAa  MPOBOJAHHUKE,  HCCIEIOBaHUE
MOCNIEIOBATEIBLHOIO W MapajUIeIbHOTO  COCJUHEHHM  MPOBOJHUKOB):
TUTAHUPOBATh WCCIIEOBaHNE, COOMPATh YCTAHOBKY W BBITIOJIHITH M3MEpPEHUS,
clenysl TPEUIOKCHHOMY TUIaHy, (UKCHUPOBAaTh pPE3yNbTaThl IOTYYCHHON
3aBUCHMOCTH B BUJE TaOJWIl U TPpadHKOB, JE1aTh BBHIBOABI MO PE3ylbTaTaM
UCCIIEIOBAHMUS;

OPOBOAUTH KOCBEHHBIE U3MEpEHHs (PU3MYECKHX BeMMuuH (yAenbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBIICHUE MPOBOJHUKA, pabOTa M MOIIHOCTH
AIIEKTPUUECKOTO TOKA): IJIAHUPOBATD U3MEpeHMs, coOupathb
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CJEIys MPEAJOKEHHOW WHCTPYKIUHU, U
BBIYUCIISATH 3HAUCHNE BEJIMYMHBI,

coOrofaTh MpaBWiIa TEXHUKH Oe30macHoCcTH mpu pabore ¢ mabopaTopHBIM
obopynoBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYE€HHBIX TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOI Ha UX ONMUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIICHUS TOMOB,
TUTPOMETD, MapoBasi TYpOUHA, aMIIEPMETP, BOJIbTMETP, CUETUMK DIIEKTPUUIECKON
DHEPTHUH, DIIEKTPOOCBETUTEIbHBIC IPUOOPHI, HATPEBATEIbHBIC IIEKTPOIIPUOOPHI
(mpuMepHI), AIIEKTPUIECKHE PEIOXPAHUTEIIH, AIIEKTPOMATHUT,
DIIEKTPOJIBUTATENIb TIOCTOSIHHOTO TOKA), HWCIIONB3ys 3HAaHUS O CBOMCTBax
bu3nYecKuX SIBICHUN U HEOOXO0IUMbIE (PU3MUECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENIbHbBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETpP, TEPMOC,
NICUXPOMETpP, THUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOII,
peocTar), COCTaBJIATh CXEMbl AIEKTPUYECKHUX IENEeH C MOCIe0BATEIbHBIM U
napauieTbHBIM COSAMHEHUEM DJIEMEHTOB, Pa3inyasi yCIOBHBIE 00O3HAYCHUS
AIIEMEHTOB JJICKTPUUECKHX IIeTICH;

NPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOPMAIMIO O TpUMEpax) MPaKTHIECKOTO
UCIIONIb30BaHUs PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIs1 0OecTieueHust
0e30MacHOCTH MpHU 00pallleHuu ¢ TPUOOPaMU U TEXHUUECKUMHU YCTPONCTBAMH,
COXPAHEHHUS 3/I0pPOBbS U COOIIOJEHUS HOPM 3KOJOTHYECKOTO IMOBEICHHUS B
OKPYKaroUIEH Cpee;

OCYIIECTBIISATH MOUCK HH(pOpMaru GU3NIECKOTO coniepkanus B IHTepHeTe, Ha
OCHOBE UMEIOIINXCSI 3HAHUH U ITyTEM CPABHEHUS TOTIOTHUTEIBHBIX HCTOYHUKOB



BBIJICIISATH MHPOPMAIIHIO, KOTOPAs SIBJISIETCS IPOTUBOPEUNBON HITH MOXKET OBITH
HEIO0CTOBEPHOM;

UCTOJIb30BAaTh TPU BBHIMOJHEHUH YYEOHBIX 3alaHUil Hay4YHO-TIOMYJISPHYIO
auTeparypy (U3NYECKOro COAEp)KaHUs, CHPAaBOYHBIE MAaTE€pPHAalbl, PECYpPCHI
cetu  MHTepHer, Biaaerb NpuéMaMd  KOHCIIEKTHPOBAaHUS  TEKCTAa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
c03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIeHHSI, 000011ast
UHPOPMAIIAIO W3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO CONEPKAHUS, B TOM
yuciae ~— MyOJMYHO  MPEACTAaBIATh  pe3yibTaThl  NPOEKTHOM WM
UCCIIEIOBATENILCKOM  JIEATENIbHOCTH, TPU 3TOM TPAaMOTHO HCIOJIb30BaTh
U3y4YeHHBIN MOHATUHHBIN anmapaT Kypca pU3UKH, COITPOBOKIATH BHICTYIIIICHHE
MPE3EHTALUEN;

IPY BBITTOJHEHUH YYEOHBIX MPOCKTOB U UCCIIEIOBAHIHA (PU3NIECKHX MPOIIECCOB
pacripenensitb O0S3aHHOCTH B TPYIIIE B COOTBETCTBHH C ITOCTABICHHBIMU
3a7lauaMu, CJIICANTD 3a BHITIOJHEHUEM TUTaHA JIEHCTBUI M KOPPEKTHPOBATH €TO0,
aleKBaTHO OIIGHUBAaTh COOCTBEHHBI BKJIAJ B JAEATEIbHOCTb TPYIIIIHI,
BBICTPaMBAaTh KOMMYHHKAaTHBHOE B3aUMOJCIHCTBUE, TPOSBISAS TOTOBHOCTD
paspemarh KOHMIUKTHI.

K xonity o0yuenus B 9 kjiacce npeIMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI

oTpaxkaTtb c(HOPMHUPOBAHHOCTD Yy OOYUAIOIIMUXCST YMEHUM:

WCITIOJIB30BATh TOHSTHUS: CHCTEMa OTCUYETa, MaTepHUAIbHAs TOYKA, TPACKTOPHSI,
OTHOCUTEIILHOCTh ~MEXaHWYECKOTO JBIIKEHUs, Jedopmarus  (ympyras,
IUTACTUYECKas), TPEHUE, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE, HEBECOMOCTh M
Neperpy3ku, IEHTP TSHKECTH, a0COMIOTHO TBEPAOE TENo, IEHTP TSHKECTH
TBEPAOTO TeNa, paBHOBECHE, MEXaHMUYECKHe KojeOaHWs W BOJHBI, 3BYK,
uHQpa3ByK W YIAbTPa3ByK,  JJICKTPOMATHUTHBIE  BOJIHBI,  IIIKaja
AJIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U NabHO30PKOCTH, CHEKTPHI
UCITyCKAaHUS W TIOTJIomeHus, anbda, Oera- M raMMa-u3IydeHusi, W30TOIIbI,
sIEpHAs YHEPTETHKA,;

paznuyath sBICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHE, PABHOYCKOPEHHOE MIPSIMOJIMHEWHOE JIBIYKEHUE, CBOOOTHOE TTa/ICHNE
TENI, pPaBHOMEPHOE [BIDKEHHWE 10 OKPYKHOCTH, B3aMMOJCHCTBHE Te,
pEaKkTUBHOE JIBIDKEHHE, KojeOaTelmbHOe JBWKEHHE (3aTyXamollue W
BBIHYKJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJIHOBOE JIBIDKCHHE, OTPAYKEHUE 3BYKa,
MPSIMOJIMHEMHOE PacpOCTpaHEHUE, OTPAKEHUE U TIPEIIOMIICHHE CBETA, TIOJTHOE
BHYTpEHHEE OTPaXCHHE CBETA, Pa3I0KEHHE OEIOTO CBETa B CIIEKTP U CIIOKEHUE
CIEKTPAIbHBIX IIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAs PaIUOAKTHBHOCTH,
BO3HUKHOBEHHE JIMHEHYATOTO CHEKTpa W3IY4YCHHs) IO ONHCAHHIO HX



XapaKTEpHBIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JIAHHOE
bu3nuecKoe SBICHHUE;

pacno3HaBaTh MPOSIBICHUE U3YUEHHBIX (U3HUECKUX SBJICHUM B OKpPYKAIOUIEM
Mupe (B TOM uucie (U3MYECKUE SIBICHHS B MPUPOJIE: MPUIMBBI U OTIUBBI,
nBrokeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JIBUKEHUE IKUBBIX
OPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKNE
BOJIHBI, I[yHaMH, 3XO, IBE€Ta TEJ, ONTUYECKUE SBJIECHUS B MPUPOJE,
Ouosoruueckoe JIeicTBUEe BUIUMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3JIy4YEeHUM, €CTEeCTBEHHBIM paJuOaKTHBHBIN (POH, KOCMHUYECKHE JIy4H,
PaarOaKTUBHOE U3JIYYEHUE IPUPOIHBIX MUHEPAJIOB, JEUCTBUE PAIMOAKTUBHBIX
U3JIyYeHU HAa OpraHu3M YeJoBEeKa), IPHU STOM MEPEBOJUTH MPAKTUYECKYIO
3ajaqyy B yueOHYI0, BBIIEISATh CYIIECTBEHHBbIE CBOWCTBAa (MPU3HAKH)
busznyecKuX SBICHUH;

OTIMCHIBATh HM3yYCHHBIE CBONCTBA TeN W (DU3UYECKUE SIBIICHUS, HCIOJb3YS
dbu3nYecKue BEIWYUHBI (CPEOHSIE W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBWKEHUHM, YCKOPEHHE, IIEPEMEIICHUE, IyTh, YIJOBas
CKOpPOCTb, CHJIa TPEHHMS, CHUJa YOPYIrOCTH, CHJIA TSHKECTH, YCKOPEHUE
CBOOOJTHOTO MAaJIEHHUs, BEC TeJa, UMIYJbC TeJa, UMITYJIbC CUJIbI, MEXaHUYECKAsI
paboTa M MOILIHOCTh, NOTEHLHUAJbHAs DSHEPrUs Tela, MOJHATOTO HaJ
MIOBEPXHOCTBIO  3€MJIM, IIOTCHUHUAIbHASA JHEPrusi CHKATOM  MPYKUHBI,
KMHETUYECKash DHEPIrus, IOJHAsA MEXaHWYeCKas SHEprus, NEepUoJ U 4acToTa
Kosie0aHuM, JIJIMHA BOJHBI, TPOMKOCTb 3ByKa M BbICOTa TOHA, CKOPOCTh CBETA,
MoKa3aTellb MPEJOMIICHUS CpPEeJbl), MPU OMHCAHUM MPaBUIBHO TPAKTOBAThH
(bU3MYEeCKUI CMBICT HCIOJIb3YEMbIX BEIUYUH, OOO3HAUYECHUS] W €AUHUIIBI
bu3nYecKux BEJIWYUH, HaXOAuTh (OPMYJIbI, CBS3bIBAIOIIUE JaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMH BEIUYMHAMU, CTPOUTH TpaPUKKU U3y4EHHBIX
3aBUCUMOCTEN (PM3UUECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, GU3NUYECKUE SBICHUS U MPOLECCHI, UCTIOIb3Ys
3aKOH COXPAHEHMUSI DJHEPrMH, 3aKOH BCEMHUPHOIO TATOTEHUS, IPUHLUII
CyHEPNO3ULIMM CUJI, MPUHIUIT OTHOCUTENBbHOCTH ['anunes, 3akonbl HbroTOHA,
3aKOH COXPAaHEHUS UMILYJIbCA, 3aKOHbl OTPAXKEHUsS W MPEJIOMIICHUSI CBETA,
3aKOHBI COXPAHEHHS 3apsAJ0BOTO U MAacCCOBOI'O YHCEI NIPH SACPHBIX PEaKLMIX,
OpyU ATOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUCHIBATH €ro
MaTeMaTHYECKOE BBIPAKEHHUE,

00BACHATH (PM3NUYECKUE MTPOLIECCH U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluld NPAKTUKOOPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIATH IMPUYUHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OObSICHEHUE U3 2—3 JIOTUYECKUX LIATOB C OTIOPOid
Ha 2—3 U3yYEHHbIX CBOMCTBA (PM3MUECKUX SIBJICHUM, (PU3NUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;



pemaTth pacy€THbIE 3a7auu (ONMUpArOIIKMecs] Ha CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJIb3Ysl 3aKOHBI U (HOPMYJIbI, CBSA3bIBaIOlIME (U3MUECKUE BEJIMYMHBI: HA
OCHOBE aHa/M3a YCJIOBUS 3aJauyd 3alUChIBaTh KPATKOE YCIOBHE, BBISABISTH
HEJIOCTAIOIINE WM HM30BITOUYHBIC JaHHbIC, BHIOMpATh 3aKOHBI U (POpPMYIIbI,
HEOOXOAMMBIC JUIsl  pEelIeHUs, TPOBOAUThL pacuéThl ©  OICHUBATH
PEATMCTHYHOCTD TTOJTyYCHHOTO 3HAYCHHS (PU3HUECKON BEINYUHBI,
pacrno3HaBaTh MPOOIEMBbI, KOTOPHIE MOYKHO PEITUTH MPU MOMOIIHN (PU3UIECKUX
METOJ/IOB, WCIIOJIb3ysl OIHMCAHWE WCCICAOBAHUS, BBIICIATh IPOBEPIEMOE
NPEANoJOKEeHUe,  OLEHUBATh  MPABWIBHOCTh  MOpSAKA  IPOBEICHHUS
UCCJIeIOBAHMUSI, JIeJaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOACHUIMA
U OTIBITOB;

IPOBOAUTH OMBITHl MO HAOMIONEHUIO (DU3MUECKUX SIBICHUN WM (PU3MUECKUX
CBOWCTB TeN (M3yueHHe BTOpPOro 3akoHa HbIOTOHA, 3aKkOoHA COXpaHEHUSs
9HEPTUH, 3aBUCUMOCTb TIEPHOJIa KOJIEOAHUN TPYKUHHOTO MAasITHUKA OT MAaCChI
rpy3a U KECTKOCTH TMPYKHHBI U HE3aBUCHUMOCTh OT aMIUTUTYBl MaJbIX
KOJIeOaHMM, MPSAMOJIMHEMHOE PACIpOCTPAaHEHHE CBETa, Pa3JIOkKEHUE Oeoro
CBETa B CIIEKTP, U3YUEHUE CBOMCTB M300pakKeHUs B IIJIOCKOM 3€pKaJie U CBOWCTB
n300paXkeHusl MpeaMeTa B coOuparoield JuH3e, HAOJI0JCHUE CIUIOIIHBIX U
JMHENYATHIX CIEKTPOB M3ITYUYCHHUS): CAMOCTOSITEILHO COOMpPATh YCTAaHOBKY W3
n30bITOYHOTO HAOOpa 000PYI0BAHUS, ONUCHIBATH XOJ OTIBITA U €TI0 PE3yJIbTATHI,
(bopMyIMpPOBaTH BHIBOIBI,

MPOBOJUTh TIPU HEOOXOJUMOCTH CEPUI0 TPSMBIX H3MEPEHUH, OINpeAeIIss
cCpenHee 3HayeHUE u3MepsieMol  BeIMYMHBl  ((DOKYCHOE  paccTOsIHHE
cobuparomeid  JIMH3bI), OOOCHOBBIBATH  BBIOOp  cmocoba  U3MEpeHUs
(M3MEpUTEIILHOTO TIPHOOpPa);

IPOBOJUTh  MCCIIEJOBAaHUE  3aBUCUMOCTEH  (PU3MYECKUX  BEJIMYHUH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH (3aBUCUMOCTH IMyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBI)KEHUU 0€3 HayaJlbHON CKOPOCTH, Mepuojia KojeOaHui
MaTEMaTUYECKOT0 MAasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKCHUS
CBETa OT yrja MaJIeHus U yria MpejoMJIeHUs OT yrila MajJeHus ): MIIaHUPOBATh
UCCJIEIOBAHUE, CAaMOCTOSITEIbHO  COOMpaTh  YCTAHOBKY, (DUKCUPOBAThH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEJIMYUH B BHUJIE TAOJIUI] U
rpauKoOB, AeaTh BHIBOBI 10 pe3yJIbTaTaM HUCCIIEA0OBAHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (DU3UIECKUX BEIMYHH (CPEAHSST CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JBH)KEHUHU, YCKOPEHHE CBOOOIHOTO
najieHusi, JKECTKOCTh TMPYXKHUHBI, KOIPOUIIMEHT TPEHUS CKOIBKCHHS,
MexaHuveckas paboTa M MOUIHOCTb, 4YacToTa M TNEepuoJ KoJeOaHHit
MaTEMaTUYECKOTr0 U MPY>KMHHOTO MAsITHUKOB, ONTUYECKAs CUjla cOOMparoniei
JUH3BI, PpaJWOaKTUBHBIK  (OH): TUIAHUPOBATH HU3MEpPEHHUs, COOUpaThH



DKCIIEPUMEHTAIIBHYI0  YCTAHOBKY W BBIIOJHATH  U3MEPEHHUs, CIeAys
NPEIVIOKEHHOW ~ MHCTPYKLIMHM,  BBIYHUCIATH  3HAYEHHE  BEJIMYMHBI U
aHAJM3UPOBATh MOJYYECHHBIE PE3YJIbTaThl C YYETOM 3aJAHHOW MOTPEIIHOCTH
M3MEPEHNM;

coOirofaTh MpaBWiia TEXHUKH Oe30macHOCTH mpu pabore ¢ 1abopaTopHBIM
obopynoBaHuEM;

pa3nuuaTh OCHOBHBIE TNPU3HAKK HW3YYEHHBIX (U3MYECKUX  MOJENEil:
MaTepuagbHas TOuKa, a0COJIIOTHO TBEPAOE TEJIO, TOUEUHBIM HMCTOYHHMK CBETA,
Jy4, TOHKas JUH34a, [NIAaHETapHask MOAEIb aTOMa, HyKJIOHHAs MOJIENIb aTOMHOTO
ANpa;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOW HAa MX OMUCAHUS (B TOM YHUCIE: COUIOMETP, JATUYUKU
NOJIOXKEHUS, PACCTOSHHUS M YCKOPEHHUs, pakera, 3XOJOT, OYKH, NEPHCKOI,
¢doroanmapar, ONTHYECKHE CBETOBOJbI, CHEKTPOCKOI, JIO3UMETpP, Kamepa
Bunbcona), ucnonb3yss 3HaHUS O CBOMCTBaX (DU3MUYECKUX SIBICHUA U
HEe00X0auMbIe (HPU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMATHYHbICE PHUCYHKHM HM3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOIMYECKUX MPOILIECCOB IPU
pelieHny y4eOHO-TIPAaKTUYECKUX 3a]ad, ONTUYECKUE CXEMbI JJISl MOCTPOSHUS
M300pKEHHI B TNIOCKOM 3€pKaJie U COOMparome TMH3e;

OPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMAIMIO O IpUMEpax) MPaKTHYECKOTO
UCIOJIb30BaHUsl PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIs1 0OecTieueHus
0e30MacHOCTH MpU OOpPAILEHUU ¢ MPUOOPAMH U TEXHUUYECKUMHU YCTPOUCTBAMU,
COXpaHEHHUsl 3/I0POBbSI U COOJIIOIEHUSI HOPM SKOJOTUYECKOIO IOBEJICHUS B
OKPYKaroIIEH Cpee;

OCYUIECTBJISATh MOUCK MHpopManuu (HU3ndeckoro cojaepxxkanus B utepHere,
CaMOCTOSITENIbHO  (POPMYNUpPYS  TOUCKOBBIM  3ampoC, HAXOIUTh MYTH
omnpezeNneHus: JOCTOBEPHOCTH TMOJMY4YeHHOM UWHGOpMaluMu Ha OCHOBE
UMEIOIINXCS 3HAHUI U TONIOJHUTEIbHBIX HCTOYHHUKOB,;

WCIIOJIb30BaTh IMPHU BBIMOJHEHUH YYEOHBIX 3alaHUi HayYHO-TIOMYJISIPHYIO
aUTEpaTypy (GU3MYECKOTO COJEP:KaHUsI, CIPABOYHbIE MaTEpHUAJIbl, PECYPCHI
cetru  MHTEpHET, BIaAeTh NPUEMAMHM  KOHCIIEKTUPOBAaHHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHpOpMAIlMU U3 HECKOJbKUX HMCTOYHHKOB (DU3UYECKOTO COJEpKaHus,
nyOJIMYHO TPECTABIATH PE3yNbTaThl MPOEKTHOM WM HCCIEN0BATEIbCKON
NEATEIIbBHOCTH, TIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YYEHHBIN IMOHATHIHBIMI
anmapar M3y4yaeMoro pasfaena (U3MKH M CONPOBOXKIATh BBICTYIICHHUE
npe3eHTaIel ¢ y4éToM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

HeTt

/

HaumMeHoBaHue pa3zesioB U
TeM [POrpaMMbl

KosimyecTBo 4acosB

JnekTpoHHbIe (LUDPOBbLIE)

Bcer |[KoHTpoOJ/b
0 Hble
paboThl

[IpakTuue
CKUe
paboThl

obpa3oBaTesIbHbIE PECYPChI

‘Pasaeﬂ 1. ®u3uKa U eé poJib B NO3HAHUH OKPY>KAWIero Mupa

‘1.1 Hdbnsmca - HayKa 0 IpupoJe H 2 || 0 H 0 H[ |
1.2 | ®usuyeckue BeJUUUHDI 2 0 1 [[BubanoTeka LOK
https://m.edsoo.ru/7f416194]]
1.3 |[EcTecTBeHHOHay4YHbIN 2 0 1 [[BubanoTeka OK
MeTO/l TO3HaHUS https://m.edsoo.ru/7f416194]]
‘I/ITOI‘O 110 pasjeny H 6 || |

‘Pasaen 2. [lepBoHa4Ya/bHbIE CBEJ€HUS O CTPOEHUH BellecTBa

2.1 ||CTpoeHue BeljecTBa 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f416194]]
2.2 | ABwxeHue U 2 1 [[BubaunoTeka LIOK
B3aUMO/IeHCTBHE YaCTHI] https://m.edsoo.ru/7f416194]]
BelllecTBa
2.3 ||ArperaTHble COCTOSIHUS 2 1 [[BubanoTeka OK
BellecTBa https://m.edsoo.ru/7f416194]]
‘I/ITOI‘O 110 pasjeny H 5 || |
‘Pasaen 3. /IBMKeHHe U B3aMMO/JAeiCTBHE TeJl |
3.1 |MexaHuYecKoe JBUKEHUE 3 [[BubaunoTeka LIOK
https://m.edsoo.ru/7f416194]]
3.2 ||VUuHepuus, macca, IJIOTHOCTD || 4 1 [[BubaunoTeka LIOK
https://m.edsoo.ru/7f416194]]
3.3 ||Cuna. Buabl cun 14 1 2 [[BubanoTeka OK
https://m.edsoo.ru/7f416194]]
‘I/ITOI‘O 110 pa3jeny H 21 || |

‘Pa3ae11 4. laB1eHUe TBEPADBIX TeJl, )KUAKOCTEH U ra3oB

4.1 |/JaBnenue. [lepegaya 3 [[BubaunoTeka LIOK
JlaBJIeHUs https://m.edsoo.ru/7f416194]]
TBEPABIMU TeJIaMH,
YKUJIKOCTSIMU U ra3aMu
4.2 || JaByieHUE KUAKOCTHU 5 [[BubaunoTeka OK
https://m.edsoo.ru/7f416194]]
4.3 |[ATMocdepHOe aBeHHeE 6 [[BubaunoTeka LIOK
https://m.edsoo.ru/7f416194]]
4.4 | [lercTBUE XXUJKOCTH M rasa 7 1 3 [[BubaunoTeka LIOK
Ha MOTPYKEHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194]]
‘I/ITOFO 10 pasjeny H 21 || |
Pa3gen 5. Pa6oTa 1 MOLIHOCTB. JHEPrus
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Het || HaumeHOBaHMe pasziesoB U KosinyecTBO 4acoB J1eKTpoHHbIe (LUpOBbIE)
/ TeM MPOrpaMMbl Bcer |[KouTtposn | paktuye o6pasoBaTesIbHbIE PECYPCHI
0 Hble CKHe
paboThl | paboThl
5.1 |[Pa6oTa u MOUIHOCTH 3 1 [[BubanoTeka OK
https://m.edsoo.ru/7f416194]]
5.2 |lIpocTble MexaHHU3MbI 5 1 [[BubanoTeka OK
https://m.edsoo.ru/7f416194]]
5.3 |[MexaHU4ecKasi SHEPrus 4 1 1 [[BubanoTeka OK
https://m.edsoo.ru/7f416194]]
‘I/ITOI‘O 110 pasjeny H 12 || |
‘PesepBHoe BpeMs H 3 || H H |
OBILIEE KOJIMYECTBO YACOBTIIO || 68 4 12
[TPO'PAMME
8 KUIIACC
Her | HaumMeHoBaHUe pa3zesioB U KosinuectBo yacoB JdnekTpoHHbIE ([UPOBLIE)
/ TeM POrpaMMbl Bc || Kourpon |[paktrue 06pa3oBaTesIbHbIE PECYPChI
er| bHbIE CKHe
0 || paboThl || paboThI
‘Pasaen 1. Ten10BbI€ ABJIEHUA ‘
1.1 ||[CTpoeHue U CBOMCTBA 7 1 [[BubanoTeka LIOK
BelllecTBa https://m.edsoo.ru/7f4181ce]]
1.2 |TensoBble NpOLECCHI 21 1 5 [[BubaunoTeka OK
https://m.edsoo.ru/7f4181ce]]
‘I/ITOI‘O 110 pa3jeny H 28 H ‘

‘Pa3ae11 2. J/1IeKTpUYeCcKHUe U MarHUTHbIE ABJIEHUA

[TPO'PAMME

2.1 |9nekTpuyecKue 3apsabl. 7 1 [[BubanoTeka LIOK
3apsKeHHbIe TeJla U UX https://m.edsoo.ru/7f4181ce]]
B3aMMO/JieHiCTBUE

2.2 |[llocTosiHHBIM 3sieKTpUyecku || 20 1 7 [[BubaunoTeka OK
TOK https://m.edsoo.ru/7f4181ce]]

2.3 |[MarHuTHBbIe SIBJI€HUS 6 1 1.5 [[BubaunoTeka OK

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

2.4 |[DnekTpoMarHuTHass WHAYKLM || 4 1 [[BubaunoTeka OK
1 https://m.edsoo.ru/7f4181ce]]

‘I/ITOI‘O 110 pasjeny H 37 H ‘

‘PesepBHoe BpeMs H 3 H H H ‘

OBILIEE KOJIMYECTBO YACOB I10 68 5 14.5
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9 KJIACC

Ne | HaumMeHOBaHHe pa3/iesioB U KosimaecTBo 4yacos JyeKTpoHHBIE (1M POBHIE)
n/m TEM MPOrpaMMbl 006pa3oBaTesIbHbIE PeCYPChI
Bcero||KonTposibHbie||[IpakTHyeckue
paboThI paboThI
‘Pa3ae11 1. MexaHMYeCKHe ABJICHHUS |
1.1 |MexaHuvyeckoe aBmxeHnue| 10 1 [[BubauoTeka [HOK
M CITIOCO6BI €T0 ONKUCAHUS https://m.edsoo.ru/7f41a4a6]]
1.2 ||B3aumMoieiicTBUE TEN 20 1 3 [[BubauoTeka [HOK
https://m.edsoo.ru/7f41a4a6]]
1.3 |[3akoHbI cOXpaHeHHUsI 10 3 [[BubauoTeka [HOK
https://m.edsoo.ru/7f41a4a6]]
‘I/ITOFO 10 pasjeny ” 40 ” |

‘Pa3ae11 2. MexaHH4YeCKHe KOJIeGaHUA U BOJTHbI

2.1 |MexaHU4ecKue 7 3 [[BubauoTeka [IOK

KoJie6aHUs https://m.edsoo.ru/7f41a4a6]]
2.2 | MexaHUYECKHE BOJIHBI. 8 1 3 [[BubauoTeka [HOK

3ByK https://m.edsoo.ru/7f41a4a6]]
‘I/ITOFO 10 pasjeny H 15 H |

‘Pasgen 3. JJIeKTPOMarHMTHOE MoJie U 3JIEKTPOMAarHUTHbIE BOJHBI

3.1 |nekTpoMarHuTHoe nosie || 6 2 [[BubauoTeka [IOK
Y 3JIEKTPOMarHuTHbIE https://m.edsoo.ru/7f41a4a6]]
BOJIHBI
‘I/ITOFO 110 paszieny H 6 H |
‘Pasaen 4. CBeTOBbBIE ABJICHHSA |
4.1 || 3aKoHBI 6 1 2 [[BubauoTeka [HOK
pacnpocTpaHeHHUs CBeTa https://m.edsoo.ru/7f41a4a6]]
4.2 || /TuH3bI U ONITUYECKHE 6 3 [[BubauoTeka [IOK
pPUGOPbI https://m.edsoo.ru/7f41a4a6]]
4.3 |PasnoxxeHue 6esioro 3 2 [[BubauoTeka [IOK
CBeTa B CIIEKTP https://m.edsoo.ru/7f41a4a6]]
‘I/ITOI‘O 10 pasjesy H 15 H |
‘Pa3ae11 5. KBaHTOBbIE ABJIEHUA |
5.1 |[McnyckaHue u 4 1 [[BubauoTeka [HOK
TOTJIOoIeHHe CBeTa https://m.edsoo.ru/7f41a4a6]]
aTOMOM
5.2 |[CTpoeHue aToMHOTO sifipal| 6 1 [[BubauoTeka [IOK
https://m.edsoo.ru/7f41a4a6]]
5.3 ||l mepHble peaKIyuu 7 1 1 [[BubsnoTteka LIOK
https://m.edsoo.ru/7f41a4a6]]
HUTtoro no pasaeny 17
Pa3pes 6. [IoBTOPpUTE/TBHO-0600IAI0IANA MOAYJIb |
6.1 |[loBTOpEHUE U 9 1 2 [[BubauoTeka [HOK
060011[eHHE COAePKAHUS https://m.edsoo.ru/7f41a4a6]]
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Ne || HaumeHoBaHue pa3/ie/ioB U KosnyecTBo yacoB AnexkTpoHHbIE (IMPOBLIE)
n/m TeM MPOrpaMMbl o6pa3oBaTeJibHbIe PeCyPChI
Bcero||KonTposbHbie||[IpakTuyeckue
paboThl paboThl

Kypca ¢usuku 3a 7-9

KJ1acC
‘I/ITOI‘O 10 pasjeny H 9 H
OBLIEE KOJIMYECTBO 102 5 27
YACOB I10 [ITPOTPAMME

YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» ®usuka, 8 knacc/ [lepoimkun A.B., OG1IeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«JIPODA»; AxmmonepHoe obmectBo «M3narenbctBo «IIpocBemenue»

®dusmka 7 xknacce/Ilepeimkun Y. M., UBanoB A.1.; OO0 "[Ipoda"; AO

nn

"UznarenscTBO "l[IpocBenienue
®dusuka 9 knace /M.M., I'ythux E.M. u ap OOO "JIpoda"; AO "N3narenbcTBoO

nn

"IIpocBenienue

METOANYECKUE MATEPHUAJIBI JIJIAA YYUTEJIA

Metonnueckue nocobus k yueounky @U3NKA 7 knacc, DU3MKA 8 kiacc,
OU3UKA 9 xnacc; OO0 "JIpoda"

COopuuk 3ama4 1o ¢usnke 9 kinacc. PeimkeBuy A.

COopuuk 3ama4d o ¢usuke 7-9 xiacc. Jlykammk B.U.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bu6moreka [IOK
POIII
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