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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no (u3nKe Ha ypoBHE OCHOBHOI'O 00IIIEro 0Opa30BaHMs COCTaBlIeHa Ha
OCHOBE TOJOKEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTeNbHON MporpaMMmebl, mpenacraBieHHBIXx B @I'OC 000, a Takxke ¢
yu€ToM (QeaepanbHON paboueil nmporpamMmbl BocnuTaHusi 1 KoHueniuu npenogaBaHus
yaeOHoro npeameta « Duznkay.

ConepxaHue mporpamMmbel 1O  (U3MKE HampaBiIeHO Ha (HOpPMHpPOBAHUE
€CTECTBEHHO-HAYUYHOI TPaMOTHOCTH OOYYalOIIMXCSl U OpraHU3alUi0 U3ydyeHUs: GU3NKU
Ha JesATeNbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4HMTHIBAIOTCS BO3MO>KHOCTH
yueOHOoro mpenMera B peanuzanuu TpedoBanuit DPI'OC OOO k 1UIaHHPYyEeMbIM
JUYHOCTHBIM M METANpEeIMETHBIM pe3ysbTaTaM OOYyYEHHMs, & TaKkKe MEKIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAYYHBIX Yy4YEeOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusl.

[Tporpamma mo (u3MKe yCTaHABIMBAET paclpejielieHue yuyeOHOro marepuaia o
rogaMm oOyueHus (Mo Kiaccam), MpeaaaracT NPUMEPHYIO TTOCIIeI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U YUETE€ BO3PACTHBIX
0COOCHHOCTEN 00YUYaIOIINXCS.

[Tporpamma mo ¢usuke pazpaboTaHa ¢ IENbIO OKa3aHUS METOIUYECKOM MOMOIIU
YUUTEIO B CO3aHUU paboyeil MporpaMMsl 1o y4eOHOMY MPEAMETY.

®duszuka sBISETCS CHUCTEMOOOPa3yIOUIUM JJi €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB M SIBJICHMIA,
U3y4aeMbIX XUMHUEH, Ouoyioruen, acTpoHOMHEeW W (Qu3nyeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAyUHYI0 KapTUHY MHpa, MPEAOCTaBIseT Hauboiee sSCHbIE
o0Opa3lbl NPUMEHEHUs HAy4YHOTO METOoJla MO3HAHUS, TO €CTh CHoco0a MOITy4YeHHs
JIOCTOBEPHBIX 3HAHUU O MUPE.

Onmna w3 TIaBHBIX 3a7ad  (u3nueckoro oOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHusi COCTOUT B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOU rPAaMOTHOCTH M MHTEpeca
K HayKe y 00y4arouimxcs.

N3ydenue ¢u3uku Ha 0a30BOM ypOBHE MPENIONAraeT OBIAJCHHE CIIEAYIOUUMH
KOMIIETEHTHOCTSAMH, XapaKTepU3YIOIMMHU €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCTD:

® Hay4HO OOBSICHSITH SIBIICHUS;

® OIEHUBATh ¥ MOHUMATh OCOOEHHOCTH HAYUYHOI'O UCCIIEIOBAHUS;

® UHTEPHPETUPOBATHh JAHHBIE W MCIOJB30BAaTh HAyuYHbIE J10KA3aTeIbCTBA
JUIS1 TIOJTy4eHUS! BBIBOJIOB.

[enu n3yyeHus: GU3UKU Ha YpPOBHE OCHOBHOTO OOIIETr0 0Opa30BaHMs ONpPEIEICHBI
B KoHuenuuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B 00pa30BaTEIbHBIX
OpraHU3aIusaX Poccuiickon denepauuu, peaNu3yoMMnX OCHOBHEIE
oOmieoOpa3oBaTesibHbIE  MpPOrpamMMbl,  yTBepkAEHHOM  pemeHuem  Komnerun
MunuctepctBa npocsemienus Poccuiickoit deneparuu (mpotokon oT 3 mpexadpst 2019 r.
No TTIK-4BH).

eau usyvyenuss Gu3uKu:



nproOpeTeHrne UHTepeca U CTPeMIICHHs O0YYarOMUXCsl K HAYyYHOMY H3yUYCHHIO
HPUPOJIBI, Pa3BUTHE UX WHTEIUICKTYaIbHBIX H TBOPUYECKUX CIIOCOOHOCTEIH;
pa3BUTHE TPEACTABICHHA O HAYYHOM METOJE MO3HaHWA W (POpPMHpPOBAHHE
HCCIIeIOBATEIBCKOTO OTHOIICHHS K OKPY KAIOIIUM SIBICHUSIM;

dopMHupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa W3YYCHHS OCHOB
CTpOEHUS MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (DH3HUKH;

dopmupoBaHHe TPEACTaBICHUH O pond GU3WKA A7 Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE IMPEACTABICHUN O BO3MOXHBIX cepax Oyayued npodeccuoHanbHON
JeITeNbHOCTH, CBA3aHHOU C (PU3MKOI, MOArOTOBKA K JalbHEHIIEMy 00y4YEeHHUIO B
ITOM HaIpaBJICHUH.

JlocTr)KeHue 3TUX IIeJIel MPOrpaMMbl Mo (PU3WKE HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHusi 00eCTICYMBACTCS PEIICHUEM CIEIYIONIUX 3a/1a4:

npuoOpeTeHrne 3HAHUM O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHHYECKHX,
TETUIOBBIX, AJICKTPHUECKHIX, MAaTHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne YMEHUW OMUCHIBATh U OOBICHITH (U3MUECKHE SBICHHUS C
HCIIOJIb30BAHUEM IOJTYYCHHBIX 3HAHUM;

OCBOEHHME METO/IOB PEIICHUS MPOCTEHITNX PACUETHBIX 3a71a9 C UCIIOJIb30BaHUEM
dbuznueckux Mojienei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHEC YMCHHI HAOJO/IaTh TMPUPOJTHBIC SBJICHUS W BBIMOIHATH OIIBITHI,
naboparopabple  pabOTBI M JKCINEPUMEHTAIbHBIE  HMCCIEIOBAaHUS  C
UCTIOJIh30BAHUEM U3MEPHUTEIHHBIX TPHOOPOB;

ocBoeHHE TPUEMOB pPaboThl ¢ wuHPOpMaIMell (U3HUECKOro COIepKAHUS,
BKJIIOYasi WHQPOPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSIX (QHU3UKH, aHAIH3 |
KPUTHUYECKOE OIleHUBaHKE WH(OPMAIINH;

3HAKOMCTBO cO c(depamu mpodecCHuOHATBLHON NESITeIBHOCTH, CBSA3aHHBIMU C
(Gbu3KMKOI, U COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMH Ha JOCTHIKEHUSX
buznueckoi HayKu.

Ha wusyuenne ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOILEro

obpazoBanust oTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJEN0), B 8 Kjacce

— 68 uvacoB (2 uaca B Hememwo), B 9 kiacce — 102 uaca (3 waca B Hejeno).



COJAEPKAHUE OBYYEHUA

7 KJIIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUYN OKPY KAIOIIEro MUpa.
®duszuka — Hayka O npupone. SBiaeHuss mnpuponbl. PuU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, IJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.
®dusznyeckue BeIMUUHbIL. M3Mepenne ¢pusznyeckux BeanduH. Ouznyeckue npuoophl.
[TorpemHoCcTh U3MepeHU. MexTyHapoaHas CUCTEMA €AUHUILI.
Kak ¢usuka u  jApyrue  ecTeCTBEHHblE  HAyKHM  M3y4yaloT  I[PHUPOLY.
EcTecTBeHHO-Hay4YHBIM METOJ MMO3HAHUS: HAOJIOICHNUE, TOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIIBIDKCHHUE THIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUNOTE3, 00BICHEHHE HAOII0/1aeMOTO
apieHus. Onucanne PU3NUEeCKuX sIBJICHUN C TTIOMOIIBIO MOIECH.
Jemoncmpayuu.
1. MexaHuyeckue, TeIIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.
2. Ousnyeckue mpuOOPHI W TpolEAypa NPSIMBIX H3MEPEHHM aHaTOTOBBIM H
U (pPOBBIM TPUOOPOM.

Jlabopamopnuie padbomst u onvimel.

1. U3mepenue temmeparypsl MpU MOMOIIN KUIKOCTHOIO TEPMOMETpPA U JaTUYUKA
TEMIIepaTypbl

2. OmpeneneHue UEHbI ACICHUS IIKaIbl U3MEPUTEIBLHOTO TPHOOpa.

Pasnen 2. [lepBoHauyaibHbIe CBeJeHNSI O CTPOCHHUH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BELIECTBA.

JIBmxeHue yactull BemecTBa. CBs3b CKOPOCTH JBMXKEHHUS YACTHUIL C TEMIIEPATYPOil.
bpoyHoBckoe nBmwkenne, nuddysus. BzauMoaeiicTBre YaCcTHIl BEIIECTBA: MPUTSHKCHUE U
OTTaJKUBaHHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEM U TBEPHABIX
(KpuCTANIMUECKUX) Tel. B3auMOCBsA3bp MEXJy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHMSIX W WX aTOMHO-MOJICKYJSPHBIM cTpoeHneM. (OCcOoOEHHOCTH
arperaTHbIX COCTOSTHUIN BOJIBI.

Jemoncmpayuu.

1. HaGmroneHue OpoyHOBCKOTO JBHKEHUS.

2. Hab6monenue muddysun.

3. HaOmroneHue sBICHUM, OOBICHSAIOMIMXCS MPUTSHKCHUEM WM OTTAJIKUBAHHEM

YaCTHIl BEILIECTBA.

Jlabopamopusie padbomul u onvimol.

1. U3mepeHue pa3zMepoB MajbIX TE€JI METOAOM PsJIOB.

Paznen 3. /IBu:keHUe ¥ B3aUMOAeHCTBHE TeJl.

Mexannyeckoe aABuxkeHne. PaBHOMEpHOE U HEpaBHOMEpPHOE JBMKeHUE. CKOPOCTb.
Cpenusis CKOpOCTh ITPU HEPABHOMEPHOM JABMXKEHUU. Pacuért myTu u BpeMeHU JBUKECHHUSL.



SBnenne wHepuMH. 3aKOH MHepuuMU. B3aumopeiicTBue Ten Kak IMpPUYMHA
W3MEHEHUsI CKOPOCTH ABWXKEHHsA Tesl. Macca kak Mepa MHepTHOCTH Tena. [lnoTtHocTh
BeniecTBa. CBA3b TUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00bEMa BEIIECTRA.

Cuna kak xapakTepucTuka B3aumozeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
W3mepenue cuiibl ¢ MOMOUIBI0 TUHAMOMETPA. SIBIE€HNE TATOTEHU U cuiia TskecTh. Cuna
TSKECTH Ha Jpyrux ruianerax. Bec tena. HeBecomocTs. CrnoxeHue cuil, HampaBiIeHHBIX
no ojgHou mpsiMoi. PaBHopelcTByromas cwi. Cuina TpeHus. TpeHHE CKOIBXKEHHUS U
TpEHHE MOKOA. TpeHHe B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

HabuntoneHne MexaHM4ecKoro JBUKEHUS Tela.

N3mepenune CKopocTH NPSIMOJIMHEMHOTO IBUKEHUSL.
HaGnronenuve sBieHus: HHEPIUU.

HabmroneHre n3aMeHeH sl CKOPOCTH MPU B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOAEHCTBUIO TE.

CrnoxxeHue cuil, HalpaBJICHHBIX MO OJJHON IPSIMOil.
Jlabopamopnuie padomut u onvimeol.

=

AW

1. Uzmepenue oobema Teina

2. OmnpeneneHue MIOTHOCTH TBEPIOTO TENA.

3. I'papyupoBaHue Npy>KUHBI U U3MEPEHHUE CUJT JTUHAMOMETPOM

4. N3ydeHue 3aBUCHUMOCTH CUJIbI TPEHHUS CKOJIBKEHHUsI OT BECa Tejla U Xapakrepa

CONPHUKACAIOIIMNXCS TOBEPXHOCTEN.

Paznen 4. JlaBiieHue TBEPABIX TeJl, ’KHUAKOCTEI U ra3oB.

Hasnenne. CriocoObl yMEHBIICHUS W YyBEJIMYEHHUs JaBlieHus. JlaBneHue rasa.
3aBUCHUMOCTD JIaBJICHHS Ta3a OoT 00bEMa, TemmnepaTypsl. [lepenada naBienus: TBEPIBIMU
TeIaMHu, KUAKOCTAMM M Ta3zamMu. 3akoH [lackans. IlHeBMaTMyeckue MalIUHBI.
3aBUCUMOCTh JIaBJICHHSI OJKHAKOCTH OT TJIyOWHBIL. [HMapocTaTUYecKuil Mmapajokc.
CooOmaromuecs cocyapl. [ uapaBnnyeckue MEXaHU3MBbI.

AtMocdepa 3emun U arMmocdepHoe aaBieHue. I[IpUyuHBI CyIIECTBOBaHUS
BO3AyIIHOM 06onouku 3emuu. OnbiT Toppruennu. M3mepenne aTMocepHOro JaBiIeHHUS.
3aBUCUMOCTh aTMOC(EpHOro JaBJeHUs] OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsr nms
U3MEpEeHUs: aTMOC(EPHOTO JABJICHHUS.

JlencTBue XKUAKOCTM M Tra3a Ha IMOTPYyKEHHOE B HHUX TeO. BeITalKHMBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JJABJICHUS Ta3a OT TEMIIEPATYPhI.

Ilepenaua naBieHUs )KUAKOCTHIO U Ta30M.
Coob1aroniuecs: Cocyibl.

['mapaBnuueckuii mpecc.

[TposiBienue aecTBUs aTMOC(HEPHOTO TaBICHUSI.

AN A ol

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUIIBI OT 00BEMa HOFpY)KéHHOﬁ 4aCTu TCJIa U
IINIOTHOCTH KHUJAKOCTH.
7. PaBEHCTBO BBITAJIKMBAIOIIEH CHIIbI BCCY BBITECHEHHOM JKUJIKOCTH.



8. YcnoBue IUIaBaHUs TeEI: IUIABAHWE WA IOTPYKEHUE TEA B 3aBUCUMOCTH OT
COOTHOLIEHUS INIOTHOCTEH TEJA U KUJIKOCTH.

Jlabopamopnuie padbomut u onvimel.

1. OmnpeneneHue BBITAIKMUBAIOIIEH CUIIBI, IEUCTBYIOLIEH Ha TEJIO, NOTPYKEHHOE B
KUJKOCTb.

2. HccrnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMaA MOTPYXKEHHOU B
YKUJKOCTh YacCTH Tena

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIIECH CHJIbI, JCHUCTBYIOIIEH HA TEIO B
KUJKOCTH, OT Macchl Tea.

4. KoHCTpyHpOBaHHME apeoMeTpa Wi KOHCTPYUPOBAHME JIOJKU U ONpPEAEICHUE €€
Ipy30M0AbEMHOCTH.

Paspnen S. Padora 1 MOIIHOCTB. JHEPrusi.

Mexannueckas pabora. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pblYar, 0JIOK, HAaKJIOHHAS MIIOCKOCTh. [IpaBuio paBHOBeCHs
peiuara. IlpuMeHeHue mpaBuia paBHOBECHsS pblyara K OJIOKY. «30JI0TOE TMPaBUIIO»
mexanuku. KI1/] mpocTeix Mmexann3moB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noteHuuanbHas sHeprusd. [IpeBpamienue
OJIHOTO BHJa MEXAHUYECKON YHEPTUH B IPYTOW. 3aKOH COXPAaHECHMS DHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomst u onvimel.

1. Pacuér MOIIHOCTH, pa3BUBAEMON MPU NOABEME O JIECTHUIIE

2. HccnenoBanue yCiaoBUM paBHOBECHS phlyara

3. Msmepenue KIIJl HakJIOHHOW MIIOCKOCTH

4. DKCHEepUMEHTaJIbHOE OnpeeIIcHue U3MEHEHUS KUHETUYECKON u

MOTEHIIMATBLHON SHEPTUH MPH CKATHIBAHWUH TeJIa O HAKJIIOHHOW IIOCKOCTH

8 KUIACC

Pa3nen 6. TensioBblie sIBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUU CTPOECHUS BEIIECTBA.
Macca u pa3mepbl aToMOB M MoJIeKyJl. OIMbIThI, MOATBEPKIAIONINE OCHOBHBIE
MOJI0KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mopnenn  TBEPIOTO, JKHJIKOTO H  Tra3000pa3HOTO  COCTOSIHHWI  BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHWE CBOWCTB Ta30B, XUIKOCTEH U
TBEPJIBIX TEJl HA OCHOBE MOJIOKEHUN MOJIEKYISPHO--KUHETUYECKOU Teopuu. CMaynBaHue
Y KanuJUISIpHbIE ABJI€HUA. TemioBoe paciimpeHre U ckaTue.

Temnepatypa. CBsi3b TeMIepaTypbl cO CKOPOCTBIO TEIJIOBOTO JIBM)KEHUS YaCTHII.
BryTtpennss sneprus. CrnocoObl M3MEHEHHUS BHYTPEHHEW SHEpPruM: Tervionepenaya u
coBepuieHMe paboTel. Buasl Teruonepenayu:  TEIUIONPOBOJHOCTb, KOHBEKIIUS,
U3JIyYCHHUE.



KomnuectBOo TemnoTel. YaenbHasd TEIUIOEMKOCTH BelIeCTBA. [eIiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIuloBoro OamaHca. [lnmaBieHwe W oTBepleBaHUE
KPUCTAINTMYECKUX BEUIECTB. YJAeNbHas TemioTra IuiaBneHus. [lapooGpasoBanue u
KoHAeHcauus. HMcmapenme. Kunenue. VYnenpHas  Temiota  napooOpa3oBaHUS.
3aBUCUMOCTD TEMIIEPATYPhl KUIIEHHS OT aTMOC(EPHOTO TaBIICHUS.

BraxxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y JebHas TEIJI0Ta CTOPaHUsL.

[Tpunumnsl padotsl TemnoBsix aApurareneil KIIJ[ terosoro asurarens. Temossie
JIBUTATEJIHU U 3allUTa OKPY>KAOLIEH CPeIbl.

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPIHH B TEILIOBBIX IPOLECCaX.

Hemoncmpauyuu.

1. HaGmronenne 6pOyHOBCKOTO IBUKEHUS.

Hab6monenue nuddysun.

HaGmtonenue siBneHnii cMauMBaHUs ¥ KallWJUIAPHBIX SIBJICHUM.

HaburoieHre TeroBoro paciumpeHus Tedl.

W3MmeHeHne [naBieHus raza Npu HU3MEHEHMHM OObEMA W HarpeBaHUM WIH

e w

OXJIQXKACHUU.
[TpaBuia u3mMepeHus TeMIeparypshl.
Buns! Tennonepenaun.

OxJaxxieHe NMpu COBEpLUICHUH padOTHI.

O 0N

HarpeBanwue npu coBepiiieHUN padOThl BHEITHUMH CHIIAMHU.

10. CpaBHEHUE TEIIOEMKOCTEN Pa3IMYHbBIX BEILIECTB.

11.HabmtoieHne KUTeHusl.

12. HaGmroieHre MoCTOSTHCTBA TEMIIEPATYPhI MPHU TJIABJICHUH.

13.Mojenn TEIIOBBIX JIBUTATENEH.

Jlabopamopnuie padomut u onvimeol.

1. IlpakTnueckoe HMCIIOIB30BAaHHME TEIUIOBBIX CBOWCTB BELIECTB MU MATEPUAIOB B

HEJSIX AHeprocOepeKeHUsI
2. HccrnenoBaHnue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U ropsuei
BO/JIbI

3. OmnpeneneHue yiebHON TEMIOEMKOCTH BEIIECTBA

4. OmnpeneneHue yAeabHOM TEMIOTHI MIABJICHUS JIbAa

5. OnpeneneHre OTHOCUTEIBHOM BIaXXHOCTH BO3/IyXa.

Pa3nen 7. DilekTpuyecKkue 1 MAarHUTHBIE SIBJICHUS.

Onexktpuzanus Tena. [IBa poma 2JIEKTpUYECKUX 3apsaloB. BzaumojeiicTBue
3apsOKEHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTB CHIIBI B3AMMOJICUCTBUS 3aPSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSJ0B U PACCTOSHUS MKy TEJIaMH).

Onextpuueckoe mnosie. HanpsokéHHocTh  AnekTpuueckoro moisd. [lpuHnumn
CYNEpHO3UIUHU IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuueckux 3apsiioB. ODJIEMEHTAPHBIA JJIEKTPUUECKUU  3apsil.
Crpoenue aroma. [IpoBOAHMKM M AMAJIEKTPUKU. 3aKOH COXPAHEHUS JJEKTPUYECKOTO
3apsna.



DIIEKTPUUECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MICTOUHUKHI
MOCTOSIHHOTO TOKa. JIeHCTBHSL DJIEKTPUYECKOrOo TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIIEKTPUYECKUN TOK B )KHJIKOCTAX U razax.

Onextpuueckas nenb. Cuiia Toka. DieKTpudyeckoe HampsikeHue. ColpoTHUBIIEHUE
MPOBOJIHUKA. Y JEJIBHOE CONPOTHBIICHUE BellecTBa. 3akoH Oma [ ydacTKa LEIu.
[locnenoBarenbHOE U MapauIeIbHOE COEAMHEHNE ITPOBOIHUKOB.

PaGora wu  MoOmHOCT, 3JeKTpUueckoro Toka. 3akoH J[xoyns—JleHua.
DONEeKTpUYEeCKUEe LENu W MOTPEeOUTENN >3JeKTpuueckol sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[loctossHHBIE MarHuThl. B3amMoJelcTBHE NOCTOSIHHBIX MAarHUTOB. MarHutHoe
nosie. MaruuTHoe nosie 3eMiu M ero 3HaueHue ais ku3Hu Ha 3emuie. OnbIT Dpcrena.
MarauTtHOE MOJE SJIEKTPUUYECKOTro ToKa. [I[puMeHeHue 3JIeKTPOMArHUTOB B TEXHHKE.
JlelicTBlie MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM. DJEKTPOABUIATENb MOCTOSHHOIO
TOKa. lcnonp30oBaHME DIEKTPOABUTATENEM B TEXHHYECKHMX YCTPOMCTBaX MW Ha
TPaHCIIOPTE.

OnbiTel @apages. SIBieHue 3IEKTpOMAarHUTHOM uHAYKUMH. [IpaBuno Jlenna.
Onextporeneparop. CrocoObl MOTyUYeHUS AIIEKTPUUECKON IHEPTUU. DIIEKTPOCTAHIINK Ha
BO300HOBJISIEMBIX HICTOUHUKAX YHEPTHUHU.

Hemoncmpayuu.

DJIeKTpu3anus Tel.

JIBa pona s1eKTpUuUYECcKUX 3apsioB U B3aUMOJIEUCTBUE 3aPSIKEHHBIX TEl.
Y CTpoMCTBO U IEHCTBUE DIIEKTPOCKOIA.

DIIeKTpOocTaTUYeCKasi UHIYKIHUS.

3aKOH COXpPaHEHHUs DJIEKTPUUECKUX 3aps0B.

[IpOBOAHUKH U AUBIECKTPUKH.

MonaenupoBaHi€e CUIIOBBIX JIUHUN SJIEKTPUUYECKOTO TOJIS.

M cTOYHHKN MOCTOSITHHOTO TOKA.

O o NGO WNR

JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DneKTpUYECKHUil TOK B JKUJIKOCTH.

11.T a30BbIN pa3ps.

12.3Mepenue Cuibl TOKa aMIEPMETPOM.

13. I3MepeHue 2IeKTPUUIECKOr0 HAMPSKEHUS BOJIbTMETPOM.
14.PeocTaTt 1 Mara3suH CONPOTHUBIICHUM.

15. B3aumoieiicTBHE MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH Pa3/IeJICHUs MOJIOCOB MarHUTA.
17.MonenupoBaHue MarHUTHBIX MTOJIEN TOCTOSIHHBIX MArHUTOB.
18. OnwIT Dpcrena.

19. MaruuTHOE 10Jie TOKA. DJIEKTPOMArHHmT.

20. JlecTBUE MarHUTHOTO IOJIS HA IPOBOJIHUK C TOKOM.

21. DNeKTpOoIBUTATEINb MOCTOSIHHOTO TOKA.

22.VccnenoBanue ABJIEHUS DJIEKTPOMAarHUTHOW UHAYKLIHH.

23. OnbiTel @apajes.



24.3aBUCUMOCTh  HANpPaBJIEHHUs HHAYKIUOHHOIO TOKa OT YCIOBUH  €ro
BO3HUKHOBCHUS.

25. DNeKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopusie padbomul u onvimol.

1. DnexkTpu3auuy Tl UHIYKLIHUEW U PU CONPUKOCHOBEHUH.

2. JlelicTBHE 3IIEKTPUYECKOTO OIS HA POBOJHUKH U TUDJIEKTPUKHU.

3. COopka SJEKTPUYECKOW IeMM W HM3MEPEHHE CWJIBI TOKa B Pa3IUYHbIX €&
Y4aCTKax.

4. V3MmepeHue U peryJupoBaHUE HAPSIKECHMUS.

5. HccnenoBanue 3aBUCUMOCTH 3JIEKTPUYECKOIO CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IJI0IIAIM TONEPEYHOr0 CEUCHHS U MaTepHaa.

6. HccnenoBanue 3aBUCHMOCTH CHWJIBI TOKa, HIYIIETO 4Yepe3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. llpoBepka mpaBuia CIOXKEHUS HANpPsOKEHUM TPH  MTOCIEA0BATEIBHOM
COEIMHEHUU JABYX PE3UCTOPOB.

8. IlpoBepka mpaBuna Uil CwIbl TOKAa IPH MApaUICIIbBHOM COCIUHECHHUH
PE3UCTOPOB.

9. Ompexnenenue pabOTbl U MOIIHOCTH 3JIEKTPUUYECKOIO TOKA, HAYLIETO uepe3
pe3ucTop.

10. M3yuyeHue noJiel HOCTOSSHHBIX MArHUTOB.

11. 3ydeHne NelCTBUSA MarHUTHOTO ITOJIsI HA IIPOBOJHUK C TOKOM.

12. KoHCTpyupOBaHUE U U3YUYEHHE PAOOThI 3JIEKTPOIBUTATEIS.

13.0npITBI 110 MCCJENOBAHUIO  SIBICHUS  JJIEKTPOMAarHUTHOW  MHAYKIMH:
HCCIIEA0BAaHUE U3MEHEHNI 3HAUEHUS U HAIIPaBJICHUS NHIYKIIMOHHOT'O TOKa.

9 KUIIACC

Paspnen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe — nBUkeHue.  MarepuanbHad — Touka. Cucrema  oTcuéra.
OTHOCUTEIBPHOCTP  MEXAaHMYECKOro  JIBI)KEHUSA. PaBHOMEpHOe  MpsSMOJIMHENHHOE
nemxkenue. HepaBHoMepHoe mpsiMosimHelHoOe nBHvkeHHe. CpenHsss M MIHOBEHHas
CKOpOCTb T€JIa P HEPABHOMEPHOM JBUKEHHUH.

VYckopenne. PaBHOyckopeHHOE MpsiMoiinHElHOe NBmKeHne. CBOOOIHOE TajieHHE.
Omnbitel ["anunes.

PaBHOMepHOe mABMXKEHHE TIO OKpykHOCTH. Ilepuox u wyactota oOparueHus.
JIuHerHas u yriioBas CKOpOCTH. L[eHTpOCTpeMUTEIBHOE YCKOPEHHUE.

IlepBeiii 3axkoH Herotona. Bropoit 3akon Hsrorona. Tpermit 3akon Hprorona.
IIpyrHIUII CyIIepIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHUMs: cuila TPEHUS CKOJIBXEHMS, CHJIa
TPEHHUS TIOKOs1, IPYTUe BUIBI TPEHHUS.

Cuna TAXKeCTU M 3aKOH BCEMUPHOI'O TATOTEHUSI. Y CKOPEHHE CBOOOJHOIrO IaJIEHuUs.
JBwxxenne mnaHer Bokpyr CoisHua. IlepBas kocmuueckas ckopocTb. HeBecoMmocTh u
IIEPETPYy3KHU.



PaBHOBecne wmarepuanbHOW TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue

TBEPJOTO TeNa C 3aKPEIUIEHHON OCBIO BpalleHus. MoMeHT cwiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3meHenue wummyinbca. VMiynbc cuibl. 3aKOH COXpPaHEHUs
UMITyJIbCa. PEakTUBHOE NBHKEHHE.

Mexanunueckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYroCTH, TPEHUS.
Cas13b sHEpruu u padoTsl. [loTeHIManbHast 3HEPIUsl TeNa, HOJHATOTO HaJl IOBEPXHOCTHIO
3emun. [loTeHnmanbHas sHeprus ckator npyxuHsl. Kunetnueckas sneprus. Teopema o
KMHETUYECKOHN 3HEpPIHH. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1.

owv AW

7.
8.
9.

Halntonenne MeXaHHMYeCKOTO [BIDKEHHS Tela OTHOCHUTENIBHO pa3HBIX Tel
OTCYETA.

CpaBHeHME TIyTed M TPAceKTOPUM JBWXKEHUS OJHOTO M TOTrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.

N3MepeHne CKOpOCTH B YCKOPEHUS NPSIMOITUHEMHOTO JBHKEHUS.
HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO ABUKEHUS.

HaGmronenre qBU>KeHHS Tela M0 OKPY>KHOCTH.

HaGmroneHnne MexaHWYeCKUX SIBJICHUHM, MPOUCXOISIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM W YCKOPEHHOM JBM)KECHUHW OTHOCUTEIBHO
KaOWHETa (PUBHKHU.

3aBHCUMOCTh YCKOPEHUS TeJla OT MacChl Teja U JEUCTBYIOIIECH HAa HETO CUJIBI.
HaGmronenne paBeHCTBa CHII PU B3aMMOJICHCTBUU TEll.

N3MeHeHue Beca Tena npu yCKOPEHHOM JIBH)KEHUH.

10.Ilepenaya uMIirysabca nIpy B3aUMOJIECUCTBUM TEI.

11.TIpeoOpa3oBaHus SHEPTUH NPU B3AUMOJICHCTBUU TEJL.

12. CoxpaHeHue UMITyJIbCa [IPU HEYIIPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHue uMIyJibca Ipu abCOMOTHO YIIPYTroM B3aUMOACHCTBUH.

14.HabmoieHre PeakTUBHOTO JIBM)KCHHUS.

15. CoxpaHeHue MeXaHM4eCKOW SHEPTUU MPU CBOOOTHOM IaJICHUU.

16.CoxpaHeHue MEXaHWYECKOM 3HEPIMM IpH JBWKEHUU Teja IOJ JAEUCTBHEM

IIPY’KHUHBI.

Jlabopamopnuie padomut u onvimel.

1.

e wN

o

Omnpenenenue YCKOpeHHS Telda TPH PABHOYCKOPEHHOM JBM)KEHUU TIO
HAaKJIOHHOM IIJIOCKOCTH.

Omnpenenenue KECTKOCTU TPY>KUHBI

Onpenenenue ko3P puiueHTa TpeHUs CKOIbKEHUS

N3mepeHne yckopeHus CBOOOIHOTO MaeHHS

JIB>keHue Ten BOKpYr rpaBuTalMoHHOro I1eHTrpa (CosiHeuHas cHUCTEMa)
[ManakTukn

PeakTuBHOE ABM)KEHUE B IPUPOJE U TEXHUKE

Omnpenenenue paboTHl CHIIBI TPEHHUS NPU PABHOMEPHOM J[BIDKCHHH Tela IO
TOPU30HTAJIBHOM TOBEPXHOCTH.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTUU.



Paznen 9. Mexanuveckue KoJ1e0aHUsI M BOJIHBI.

KonebarenbHoe nBmwxeHne. OCHOBHBIE XapaKTEPUCTUKH KoJieOAHMM: Tepuo,
JacToTa, aMIUIHTYyJa. MareMaTH4YecKuid H TPYKUHHBIA MasTHUKH. l[IpeBparieHue
DHEPTUH MPHU KOIeOaTeTLHOM JIBHKEHUH.

3aryxatommue koneOaHus. BwuIHYy)IneHHbIe KoneOanus. Pezonanc. MexaHudeckue
BoJTHBI. CBOMCTBa MexaHW4Yeckux BoMH. [IpomonbHBIE W TIomepedyHbie BONHBL J[mnHA
BOJHBI M CKOPOCTh €€ paclpocTpaHeHHUs. MeXxaHWuecKue BOJHBI B TBEPAOM Telle,
CEHCMHUYECKHE BOJIHEI.

3Byk. I'poMkocTh 3Byka M BbicOTa ToHa. OtpaxkeHue 3Byka. MH(ppa3Byk wu
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne koneOaHUM Tea MOJ JACUCTBUEM CHJIBI TSDKECTH U CHIIBI
YIPYTOCTH.

Ha6mronenue koneOanuii rpy3a Ha HUTH U HA NIPYKUHE.
HaGmroenre BRIHYKICHHBIX KOJIeOaHUM U pe30HaHcA.
PacmipocTpanenue mpo0abpHBIX U MMONIEPEYHBIX BOIH (HA MOJICIIH).
HaG6:mroneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

e W

. AKyCTHYECKHI pe30HAHC.

Jlabopamopnuie padbomot u onvimel.

1. 3aBucumocTb nepuojia KojaebaHui OT )KECTKOCTH MPYKUHBI U Macchl rpy3a

2. OmpeneneHue 4acTOTHI U TIEpUOAa KOJIEOAHHM MPYKMHHOTO MasiTHUKA

3. TlpoBepka HE3aBUCHUMOCTHU IMepuoja KojaebaHui rpy3a, MOJABEIICHHOTO K HUTH,
OT Macchl rpysa.

4. MexaHnuueckue BOJIHbI B TBepIoM Tene. CelicMUYecKre BOJIHBI.

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

6. YabpTpa3Byk U HHPPA3BYK B IPUPOJAE U TEXHUKE

Pa3zgesn 10. DiieKTpOMarauTHoOE MoJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DIEeKTPOMarHuTHOE ToJIe. DJIEKTPOMAarHuTHbIE BOJIHBI. CaoiicTBa

ANEKTpOMarHuTHBIX  BOJH. Illkana  snekTpoMarHuUTHBIX  BoOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupopa ceera. CkopocTh cBeTa. BollHOBBIE CBOCTBA CBETA.

Jemoncmpayuu.

1. CpoiicTBa 31EKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimeol.

1. IlIxana »31eKTpOMarHUTHBIX BOJH. Mcmonb3oBaHUE 3IEKTPOMArHUTHBIX BOJH
JUUIL COTOBOU CBSI3U

2. M3ydeHue CBOUCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOUIBI0 MOOUIBHOIO
TenedoHa.

Pa3znen 11. CBeToBbI€ AABJICHHS.



JlyueBass mopnenb cBera. Mcrounuku csera. IlpsamosimHENHOE pacrpoCTpaHEHHE
ceera. 3atMmenuss Comuna u Jlynsl. Otpaxkenue cBeta. Ilnockoe 3epkaiio. 3akoH
OTpaKeHHsI CBETA.

[Ipenomnenue cBera. 3aKoH IMpesioMiieHHs cBeTa. [lolHOe BHyTpeHHEe OTpakeHue
cBera. Vcnonap30BaHKe MOJIHOTO BHYTPEHHET0 OTPa)KEHUSI B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox nydeir B nuH3e. Onruyeckas cucreMa goroanmnapara, MUKpOCKOIA U

Tesneckona. a3 kak onTuyeckas cucreMa. bam3opykocTs U JanbHO30PKOCTb.
Pasnoxxenue 6enoro csetra B crekTp. OnbiTel HetoToHA. Cli0KeHne CHeKTpallbHbIX
nBeToB. Jlucnepcus cBera.
Jemoncmpayuu.
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[TpsimonuHENHOE pacIpOCTPAHEHHE CBETA.

OtpaxeHnue cBera.

[Tonyuenue n306paxeHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[IpenomiieHne cBera.

OnTuyeckuil CBETOBO/I.

Xox myueil B coOuparoiei InH3e.

XoJ Jiydeu B pacCEeUBaIOIIEH JIMH3E.

[Tonydyenue n300pa’keHU ¢ TOMOUIBIO JIMH3.

[Tpunnun neficTBus Goroamnmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Mopensb riasa.

11.Pa3noxeHue 0eI0ro CBEeTa B CIIEKTP.

12.Tlonyuenue Genoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimel.

1.

7.
Pasnen 12. KBanToBbIe IBJICHMA.
OnbiTel  Peszepdopna u mumanerapnas moaens aroma. Mogens aroma bopa.

HccnenoBanue 3aBUCMMOCTH YIjla MpPEIOMJIEHHMSI CBETOBOTO Jy4ya OT Yyrjia
najeHus

Hcnonb3oBanue MOJIHOTO BHYTPEHHETO OTpaKEHMUSI: CBETOBO/IbI,
ONTHUKOBOJIOKOHHAS CBS3b

Onpenenenne (OKYCHOTO pPACCTOSIHUS M ONTHYECKON CHUIIBI COOMparomieit
JIUH3bI

OnTuyeckue JIMH30BbIE TPHUOOPHI

Hedextol 3penus. Kak coxpanuts 3peHue

OnbITEl MO pa3NOKEHUIO OeJoro cBeTa B CHEKTP U BOCIPUSATHIO I[BETa
peIMETOB IpU WX HAOTIOIEHUU Yepe3 IBETOBbIE (PUIIBTPHI

BonHoBBbI€ CBOMiCTBA CBETA: AUCTIEpCHs, UHTEpepeHIHs U AudpaKns

Hcnyckanue u norjouieHue cBera aroMmoM. KBaHThbl. JInHeiiuaTele CeKTphI.
PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydenusi. CTpoeHre aTOMHOTO sIpa.

HYKJ'IOHHaH MOJCJIb aTOMHOI'O AJpa. H3oTonkl. PagroakTuBHbBIC IMpCBpAIICHUA. Hepnoz[

noJiypacraja aTOMHBIX JEp.



SnepHble peakivu. 3aKOHBI COXpaHEHU 3apsAI0BOIO U MaCCOBOTO YHUCEN. DHEPrus
CBsI3U aTOMHBIX snep. CBsi3b Macchl M SHepruu. Peakiuu cuHTE3a W JIeNICHUS Sep.
Nctounuku sueprun CosHIa U 3BE3I.

Snepnas osHepretuka. JIEHCTBHS pPAaIMOAKTUBHBIX M3Jy4EHUM Ha JKUBBIC
OpTraHU3MBbI.

Jlemoncmpayuu.

1. CnexkTpbl U3IyY€HHUs U HOTJIOLICHHUS.

2. CnekTpsbl pa3InYHbIX Ta30B.

3. CnekTtp BozopoJa.

4. HaOmronenue TpekoB B kamepe Buiibcona.

5. PabGora cuérunka HOHU3UPYIOITUX M3 TyUYCHUH.

. Peructpauus uznydeHus: npupoIHbIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopnuie padbomst u onvimel.

1. HaOmroeHue CieKTpoB UCITYCKAHUS

2. PaguoakTUBHBIE U3IIy4E€HMS B IPUPOJIE, MEAUIIMHE, TEXHUKE

3. Snepnas oHepretuka. JIeHCTBHS pPAJUOAKTUBHBIX W3JIYyYCHHH HaA JKHUBBIC

OpraHU3MBI

IHoBTOpHUTEIBbHO-0000 A0 M MOYJIb.

[ToBTOpUTENBHO--0000AIOIMI MOJYJIb IpEeIHA3HAYeH JJIs CHUCTEMaTH3allud U
0000111eHUsI TPEAMETHOIO COAEPKAHUS U OMNBITa JEATEIbHOCTH, TPUOOPETEHHOTO MPHU
U3y4YEHUH BCEro Kypca (U3MKH, a TakkKe IS TOATOTOBKM K OCHOBHOMY
rOCYJIJapCTBEHHOMY 9K3aMEHY MO (U3HKE JIJIsi 00yUYaroIIMXCsl, BRIOPABIINX 3TOT YUCOHBIM
IIPEAMET.

[Ipy u3yyeHUH MAAHHOTO MOAYJS pEATU3YIOTCI U CUCTEMATU3UPYIOTCS BUIbI
NeSITEeTbHOCTH, HAa OCHOBE KOTOPBIX 0OecrnednBaeTcsi JOCTHKEHUE NPEIMETHBIX U
MeTanpeIMeTHBIX IUTAHUPYEMBIX pe3yJIbTaToOB oOy4eHus, dbopmupyercs
€CTECTBEHHOHAy4YHass TIPAaMOTHOCTb: OCBOEHME HAy4YHbIX METOAOB MCCIIEJOBaHUS
SBJICHUN MPUPOABI U TEXHUKHU, OBJIAJIEHUE YMEHUSAMU OOBACHATH (PU3NYECKUE SBIICHUSA,
IOPUMEHSIS TOJIyYeHHbIE 3HAHMS, peulaTh 3aJaud, B TOM YHCJIE KAueCTBEHHbIE U
AKCIIEPUMEHTAIbHBIE.

[TpyHIMNHATBHO JEATEIbHOCTHBIM XapakTep JaHHOIO pas3felia pealu3yercs 3a
C4€T TOTO, YTO 0OYYaIOIIHECs BHITOTHSIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHHMM paclo3HaBaTh U HAYYHO OOBSCHATH (PU3NYECKUE
SABJICHUS B OKPY’KAIOLIEH IPUPOJE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BAaTh HAYYHbIE METO/IbI UCCIIEIOBAaHUS (PU3UUECKUX SIBJICHUI, B TOM YHCIIe
JUISl TIPOBEPKU TUIIOTE3 U MOJIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4HbIE OCHOBBI Hauboiee BaXKHBIX JIOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HalpuMep, MPAKTUYECKOIO HCIOJb30BAHUS PpA3IMYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHAa IPEBpAIICHMS M COXPAaHEHMsSI BCEX M3BECTHBIX BHJIOB
SHEPTUHU.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (U3MKM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HANpaBlI€HO Ha
NOCTWKEHUE JIMYHOCTHBIX, METAlpPEJIMETHBIX M TMPEAMETHBIX 00pa30BaTENbHBIX
pe3yabTaToB. Pabouas mporpamma mo ¢usuke ans 7 — 9 kiaccoB cPopMHUpOBaHA C
y4éToM paboueld MporpaMmbl BOCHUTAHUS, TpU3BaHA OOECHEYHUTh JIOCTHIKECHUE
JUYHOCTHBIX PE3yJIbTATOB.

B pesynbrate u3ydenus GU3MKU HAa YpPOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUA Y
oOyuaroierocst 0y 1yT chopMUPOBaHBI CIEAYIONIUE JUYHOCTHBIE PE3YJIbTaThl B YaCTH:

e 1) NaTpHOTHYECKOTO BOCITUTAHUSA:

® — TMpOSIBJICHHE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOMN
(bu3nuecKol HayKu;

® — I[ICHHOCTHOE OTHOIICHHE K JOCTH)KCHUSIM POCCHICKUX YUEHBIX--(DU3HKOB;

e 2) rpaskIaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

® — TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHHHM OOIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C TNPAKTHYCCKHUM TPHUMEHCHUEM JIOCTHKEHUHN
(1076370978

® — OCO3HAHHE BAXKHOCTH MOPAITHHO--3THUECKUX MPHUHIIUIIOB B JESTEIHHOCTH YUEHOTO;

e 3))3CTeTHYECKOIr0 BOCIIMTAHMSA:

® — BOCHOPHUATHE DJCTETUYCCKHX KadyeCcTB (HU3NUYECKOH HAyKd: €€ TapMOHHYHOTO
MOCTPOCHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HIeHHOCTH HAYYHOI'O MO3HAHMSL:

® — OCO3HAHHWE IIEHHOCTH (PU3UYECKOM HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHMS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAXKHENILIEH COCTABISIONIEN KYJIbTYPHI;

® — pa3BUTHE HAy4yHOU JIOOO3HATENILHOCTH, WHTEpeca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbSI M SMOIUOHAIBLHOIO 0JIArONOJYy U :

e — OCO3HaHWE IICHHOCTH Oe3omacHoro obpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTHU MPABUI OE30ITaCHOTO TIOBEICHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ AMEKTPUUYECKUM M TETJIOBBIM 000PY0BAaHUEM B IOMAITHUX YCIOBHUSX;

e — chopMupOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMUOKY U
TAKOTI'0 K€ MPaBa y APYroro 4ejI0BeKa;

e 6) TPYA0BOr0 BOCIIUTAHUS:

® — AaKTHBHOE YydYacTHE B pEHICHUU TMPaKTUUECKUX 3a7ad (B paMKax CEMbH,
o0pa30oBaTeIbHONW OpTraHW3aIluu, TOpOJa, Kpas) TEXHOJOTHYECKOW U COIMAIBLHOU
HaIPAaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIIe U (U3MUECKUX 3HAHUK;

® — HMHTEpPEC K MPAKTUYECKOMY M3yUEHHUIO MPOQPECCHil, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JOrMY4eCKOr0 BOCIIUTAHUS:



e — OpHEHTalus Ha NMpUMEHEeHHEe (PU3MUECKUX 3HAHWM Ul pelleHus 3ajad B o0jacTu
OKpyXarouieil cpezapl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM MX BO3MOXKHBIX
MOCJIEICTBUH JJIs1 OKPY’KaIOILLEH Cpe/ibl;

® — OCO3HAHME TIJIOOATBHOTO XapakTepa »SKOJOTMYECKHMX MpobjaeM M MyTedl Hx
peleHus;

e 8) azanTanuyu K U3MEHSIOIIUMCS YCIOBHAM COLMAJIBHON U IPUPOSHOM Cpeabl:

¢ — NOTpPeOHOCTh BO B3aMMOJEHUCTBUU NPU BBINOJIHEHUU HCCIEAOBAaHUN M MPOEKTOB
(u3nUecKOi HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;

® — [IOBBILIEHUE YPOBHS CBOEIl KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO IE€ITEIbHOCTD;

e — OTpeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUI, B TOM yucie GOpMyJINpPOBaTh UJIEH,
MOHATHUS, TUIIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSX;

® — OCO3HaHHE Je(DUUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B oOjacTu
bu3uKy;

® — [UIAaHMPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNN HOBBIX (PM3UUYECKUX 3HAHUM;

® — CTpeMJICHHE aHAJIM3UPOBATh M BBISABIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U
HKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHNEM (U3NUECKUX 3HAHUII;

® — OIICHKA CBOMX JCWUCTBUH C yUETOM BIHSHUSA Ha OKPYXKAIOIIYIO Cpeay, BOZMOXKHBIX
ri100aabHBIX ITOCIEICTBHI.

METAINIPEJMETHBIE PE3YJIbTATDBI

B pesynbraTe OocBOEHHs IpOrpaMMbl 1Mo ()U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBaHusi y oOy4aromierocss OyayT copMupoBaHbl MeTaNpeAMeTHbIE Pe3yJbTAThI,
BKJIIOYAIOIIIME TTO3HABATENIbHBIE YHUBEPCAIbHBIE YUeOHbIE JCHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJIbHbIE YUeOHbIE ICUCTBUS, PETYJISTUBHBIC YHUBEPCAIbHbBIE YUeOHbIC JCHCTBUS.

Ilo3naBaTe/IbHbIE YHUBEPCATbHBIE Y4eOHbIe 1eiiCTBUSA

ba3oBbIe JJornuyeckue aeicTBUA:

® BBISBISTH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK OOBEKTOB (SIBICHUIN);

® YCTaHABJIMBATH CYIICCTBEHHBIM MpPHU3HAK KiIacCU(PHUKAIUU, OCHOBAHUS IS
0000I1ICHUS U CPAaBHEHHS;

® BBISBIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS] B pacCMaTpUBAEMBbIX (aKTax,
JTAHHBIX 1 HAOTIOICHUSIX, OTHOCSIINXCS K (DU3NUECKUM SIBJICHUSIM;

® BBISBISATh TNPUYUHHO--CICJACTBEHHBIC CBSI3U TMPU M3YYCHUH (PU3UIECKUX
SABJICHUM M TIPOIECCOB, JIEJIaTh BBIBOJBI C HMCIOJIB30BAHUEM JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, BBIJIBUTaTh THUIIOTE3bl O B3aUMOCBSI3SIX
(GU3UYECKUX BEITUYHH;

® CaMOCTOSATEIHLHO BBIOMPATh CrOCO0 pemeHus ydeOHOW Qu3ndeckoi 3amadn
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHMsI, BHIOOp Hanbosiee MOAXOISIIETO ¢
Y4ETOM CaAMOCTOSATENIBHO BBIJICIICHHBIX KPUTEPUEB).



ba3oBble ucciiegoBarejbcKue IleﬁCTBHﬂ:

HCII0JIH30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MTO3HAHMUS;
MPOBOJIUTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY IUIAHY OIBIT, HECIIOXHBIM
buznuecKuii SKCIIEpUMEHT, HEOOJIbIIIOE HUCCIeOBaHNE (PU3UUECKOTO SIBJICHHUS;
OIICHUBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTb MHGOPMAIIUIO, MOJYYCHHYIO B
XOJI€ UCCIIEOBAHMSI U IKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIUPOBaTh O0O0OIIEHHS W BBIBOJLI IO pe3yJbTaram
POBEIEHHOTO HAOIOIEHUS, OTIbITa, UCCIIEI0OBAHNUS,

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIEe pa3BUTHE (PU3NUECKUX MPOIECCOB, a
TaKk)K€ BBIJIBUTaTh TPEINONIOKEHUs] 00 WX Pa3BUTHH B HOBBIX YCIOBHUSIX U
KOHTEKCTaX.

PatGora ¢ undgopmanueii:

IPUMEHSTH pa3InYHble METO/Ibl, HHCTPYMEHTBI U 3aIllpOChI MPU MOUCKE U 0TOOpE
uHpOpMallMM WM JaHHBIX C YYETOM MPEIIOKEHHOH yueOHOW Qu3nueckoi
3a/1a4y;

aHaJIM3UPOBaTh, CHUCTEMaTU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IUYHBIX BUJIOB U (hOPM IPEACTABIICHUS;

CaMOCTOSTENBHO BBIOMPATh ONTUMAJIBHYIO (hOPMY MpECTaBICHUS HHPOPMALIUU
U WJUTFOCTPUPOBATh PEIIAEMBIE 3a/1auyd HECJIOKHBIMHU CXEMaMH, AuarpaMMamy,
MHOU rpaduKoil 1 UX KOMOMHALIUSIMH.

KoMMyHuKaTHUBHbIE YHHBepcaJdbHbIe Y4eOHbIe NeiiCTBHUS:

B X0/ 00CYXKJIeH!s Y4eOHOTro MaTepualia, pe3yJbTaToB JJabOpaTOPHBIX PaboT U
IPOEKTOB 3aJ]aBaTh BOMPOCHI 10 CYIIECTBY 00CYX/1aeMOM TeMbI U BBICKAa3bIBATh
WJIed, HaIleJICHHBbIC Ha pEIlleHUe 3a7aud W MOAJepKaHue OJarokenaTeaTbHOCTH
00IIICHUS,

COTIOCTaBIISITh CBOM CYXJCHHUS C CYKICHHSIMH APYTUX YYaCTHHUKOB JHAJIOTA,
00OHapy>XKUBATh PA3JINYHE U CXOJCTBO MMO3UIUH;

BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U ITMCHMEHHBIX TEKCTAX;

nyONIMYHO TPEACTABIATh PE3YIbTAaThl BBIMOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIICIOBaHMSI, TPOCKTA);

NOHMMAaTh M HCHOJB30BaTh IMPEHMYIIECTBA KOMAaHIHOW W HMHIUBUAYATbHON
paboThI pU pellIeHUH KOHKPETHOU (pu3nueckoit mpoOaemsi;

NPUHUMATh LIEJTH COBMECTHOM NIEATEIIbHOCTH, OPTaHNU30BBIBATh ACUCTBUS MO €&
JOCTH)KEHUIO: paclpeeNsiTh pPoiH, OoOCYXJIaTh TPOLECCHl M  Pe3yJNbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBIMOJIHATG CBOIO YacTh PabOThHI, OCTUrasi KayeCTBEHHOTO pe3yJbTara II0
CBOEMY HAIIPABJICHUIO U KOOPAMHUPYS CBOM JEMCTBUSA C JAPYTUMH 4WIEHAMHU
KOMAaH/IbI;

OLICHUMBaTh KauyeCTBO CBOEro BKJaJa B OOUIMH HPOAYKT IO KPUTEPUSM,
CaMOCTOATENBHO CHOPMYITHUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIe JeiicTBUSA



CﬂMOOpFﬂHHZ&&HHﬂ:

BBISIBJIAT MIPOOJIEMBI B JKU3HEHHBIX M YUYCOHBIX CUTYaIUsX, TPEOYIOIIUX JUIs
penreHus GU3NIeCKUX 3HAHWM;

OPUCHTHPOBATBCA B pa3IMYHBIX  MOAXOJaX  TPUHATHS  PEIICHUH
(MHIWBHIyaJIbHOE, TPUHATHAC PEIICHUS B TPyNIe, MPUHATHE PEHICHUN
TPYIIION);

CaMOCTOSITEIHHO COCTaBIIATH QJITOPUTM pEHICHUS (PU3NYECKON 3aJadu WIn
IUTaHA WCCIICZIOBaHUSI C YYETOM MMEIONUXCS PECYypcOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apTyMEHTHPOBATH Tpe/IaraéMbIe BApUAHTHI PEIICHUH;

JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’IL, 3MOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallMM U MpeJIararh IIaH €€ N3MECHEHMS;
OOBSICHATH MPUYNHBI TOCTIKEHUS (HETOCTIKEHHUS) PE3YIbTaTOB JIEATEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
($u3MYECKOro MCCIIEeI0BaHUS WM MPOEKTAa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
W3MEHHUBIIUXCS CUTYallUl, YCTAHOBJICHHBIX OIMTMOOK, BOSHUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JPYroro 4eloBeKa B XOJE CIOpa WM JUCKYCCHM Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY APYTroro;

NpHU3HABaTh CBOE MPAaBO HA OIMMUOKY NpHU pelieHHH (PU3NYECKUX 3a7a4 WU B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOro.

IHPEJMETHBIE PE3YJIBTATDBI

K koHiy oOyueHuss B 7 KJjacce IpeJMETHbIE pe3yjbTaTbl Ha 0a30BOM YypOBHE
JIOJDKHBI OTpaXxaTb c(OPMUPOBAHHOCTh y 00y4YaIOLINXCS YMEHUM:

UCIIOJIb30BAaTh MOHATHSA: (U3MYECKHE M XMMHUYECKHE SBJICHHs, HaOIoJIeHue,
IKCHEPUMEHT, MOJIeNb, THUIOTE3a, EAUHUIBI (U3NYECKUX BEIUYUH, aTOM,
MOJIEKYyJia, arperaTHble COCTOSIHUS BelllecTBa (TBEPOE, KUIKOE, Ta3000pa3HOE),
MEXaHMYECKOE JIBUJKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJUHENHOE),
TpaeKTOpHsl, paBHOJACHCTBYOMIAs cuia, nedopmanus (ynpyras, rmiacTuueckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyarh sBAeHHUs (AudQys3us, TEIIOBOE IBMKEHUE YacTHUIl BEIIECTBA,
paBHOMEpHOE IBUKCHHUE, HEPaBHOMEPHOE JIBUJKCHHE, UHEepLus,
B3aUMOJICIICTBUE TEJ, pPABHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOW OCBIO
BpalleHus, Mepenada JAaBICHUS TBEPABIMU TEIaMH, KUIKOCTAMM M Ta3aMH,
aTMoc(epHoe aBieHUE, MIaBaHUE TeJ, MPEBPAILLEHUS MEXaHUYECKON SHEPTUN)
II0 OIMCAaHMID MX XapakTEpHbIX CBOWCTB M HA OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SIBICHHUE;



pacro3HaBaTh MPOSIBICHUE M3YUYCHHBIX (DU3MUYECKUX SBICHHHA B OKPYKAIOIIEM
MHUpE, B TOM 4HUClIe (PU3NYECKUE SBIICHUS B MPUPOJIE: MPUMEPHI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B JXMBOW M HEXWBOW IPUPOJE, IECUCTBUE CHIIBI
TpPeHHs] B MPUPOJIE U TEXHUKE, BIMUSIHHE aTMOC(EepHOTo IaBiCHHUS Ha >KUBOMN
OpraHu3M, IUIaBaHUE PbIO, phlUYard B TEJE YEIOBEKa, NPU 3TOM IEPEBOIUTH
NPAKTUYECKYI0 3a7adyy B Y4eOHYIO0, BBIICISTh CYIIECTBEHHBbIE CBONCTBA
(mpu3HaKM) PU3NYECKUX SIBICHUI;

OMKCHIBaTh M3YyUYECHHbIE CBOWMCTBA Tel W (U3MYECKHE SIBICHUS, HCIOIb3YS
¢u3nueckue BeNMYMHBI (Macca, O0OBEM, IUIOTHOCTh BEIECTBA, BpeMs, IIyTh,
CKOpOCTb, CPEAHSsl CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tela, CHJIa
TpeHusl, JaBieHHe (TBEPIOro Tena, KUIKOCTH, Ta3a), BbITAIKUBAIOIAS CHUIIA,
MexaHuueckas paboTa, MOIIHOCTh, TUIEUO CHJIbI, MOMEHT CHUJIbI, KOO(PPUIIUEHT
MOJIE3HOTO JIEWCTBUSI MEXaHU3MOB, KUHETHUYECKasi U MOTEHUUalIbHas SHEPrus),
IpU OINKCAaHUU TPABUIIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCIOIB3YyEMBIX
BEJIMYMH, HMX O0O3HAUYE€HHUS U €OUHULBI (U3MUECKUX BEJIWYUH, HAXOJIUTh
(GopMyIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIMYUMHY C JIpPYTUMHU
BEJIMYMHAMH, CTPOUTh TpaQUKA M3IYUYEHHBIX 3aBUCHUMOCTEH (PU3UUYECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MYECKUE SBICHUS U MPOLIECCHI, UCTIONb3Ys
npaBujia CIOXKEHUs cui (BIOJb OJHOM mpsamoii), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMmena, MpaBWJIO paBHOBecHsl pbluara (0JI0Ka), «30J0TOE MPABHUIIO»
MEXAaHHMKH, 3aKOH COXPAaHEHHsS MEXAaHUYECKOW SHEpruu, Npu 3STOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3allMChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSICHATh (PU3UUECKUE SBJICHUS, NMPOLIECCHl U CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalMil IpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
IPUYMHHO--CJIEICTBEHHbIE CBS3M, CTPOUTh OOBACHEHHWE U3 1-2 JOruYecKkux
maroB ¢ omnopod Ha 1-2 U3Y4YEHHBIX CBOWCTBAa (PU3WYECKUX SIBIICHUN,
(bu3MUecKux 3aKOHa WM 3aKOHOMEPHOCTH;

pemaTh pacuy€THble 3a7aud B 1—2 NEHCTBUS, MCIONB3YSl 3aKOHBI U (OPMYIIBI,
CBsA3bIBaIONIME (PU3MUYECKHME BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3a/ayu
3aIllMCBIBATh KPATKOE YCIIOBHUE, MOICTABIATh (PU3NUECKUE BETMUNHBI B (POPMYITBI
U TPOBOJAUTH PACUETHI, HAXOJUTHh CIPABOYHbIC JaHHbIE, HEOOXOAUMBIE IS
pemieHusl 3adady, OLEHUBATh PEATMCTUYHOCTh TOJIYYCHHOH (u3nYecKon
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOUIN (U3NIECKUX
METOJIOB, B ONHCAHUMU HUCCIEIOBAHUS BBIACIATH IPOBEPSAEMOE MPEAINOI0KEHHUE
(runotesy), pa3au4aTh U UHTEPIPETUPOBATH MOTYUYEHHBIH pe3ybTaT, HAXOAUTh
OIIMOKHU B XO/I€ OIBITA, JIeJaTh BHIBOJBI [10 €T0 pe3yjibTaTaMm;

POBOJUTH OMBITHI MO HAOMIOACHUIO (DM3UYECKUX SBICHUUA WM (PU3UIECKUX
CBOMCTB Tes: (QOpMYyJIHUpOBATh MPOBEPSIEMBbIE MPEANOI0KEHUS, COOUpaTh



YCTaHOBKY W3 TMPENJIOKEHHOTO OOOpYIOBaHMS, 3alMCHIBATH XOJA ONbITA H
bopMynupOBaTh BHIBO/IBI;

BBITIONHSATE TMPSIMbIE U3MEPEHUS] PACCTOSHMSI, BPEMEHH, Macchl Tena, 00bEMa,
CWJIBI M TeMIIepaTyphl C UCIOJIB30BAHUEM aHAJIOTOBBIX U HU(POBBIX PUOOPOB,
3aliChIBAaTh IOKa3aHUs NpUOOpOB € YUYETOM 3aJaHHOM  aOCOOTHOM
MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH HCCIETOBAHUE 3aBUCUMOCTH OJHOM (PU3WYECKOW BEIUYUHBI OT
Ipyrod ¢ HCIOJb30BAaHUEM TMPSMBIX HM3MEPEHHH (3aBUCUMOCTH  IYTH
pPaBHOMEPHO JIBUXKYILETOCS Tela OT BPEMEHU ABMXKEHMS Te€ja, CHUJIbl TPEHHUS
CKOJILKEHHUS OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTU CHJIbl TPEHHUS OT IUIOIIAJM CONPUKOCHOBEHHUS TEJ, CHIIbI
YOPYrOCTH OT VYAJWHEHUS TPYXKUHBI, BBITAJIKUBAIONMICH CHIIBI OT 00BEMa
NOTPYKEHHOM 4YacTU Teda M OT IJIOTHOCTH KHUAKOCTHU, €€ HE3aBUCUMOCTHU OT
IUIOTHOCTH TeJa, OT TI1yOWHBI, Ha KOTOPYIO IOTPYKEHO TeJO0, YCIOBUH TIaBaHUS
T€J, YCJIOBHI pPaBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B IUITAHUPOBAHUU
y4eOHOro HCCJEeIOBaHUsA, COOUpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUS,
cienysi TPEAIOKEHHOMY IUJIaHy, (UKCUPOBATh pPE3yJbTAaThl IMOTYYEeHHOU
3aBUCUMOCTH (DU3MYECKUX BEJIWYUMH B BHUJE NPEIJIOKEHHBIX TaOIull U
rpaduKoB, e1aTh BHIBOBI IO PE3yIbTaTaM UCCIEAOBAHNUS,

IPOBOANTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIMYUH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPJAOrO Tejla, CUJIa TPEHUsl CKOJbXKEHHs, JaBJIEHHE BO3/ayXa,
BBITAJIKMBAIOLIAsl CWJIA, JEHCTBYIOIIAs Ha IOTPYXKEHHOE B JKUIKOCTH TEIIO,
KOO(PUIIMEHT TIOJIE3HOTO  JCHCTBUA  MPOCTBIX  MEXAHU3MOB),  CIEAyA
NPEIJIOKEHHONM MHCTPYKUUU: TpPU  BBINOJHEHUU M3MEPEHHH coOupaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAUEHUE UCKOMOW BEJINYUHBI,
coOiroaTh MpaBuUjiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHKEM;

yKa3bIBaTh MPHUHIMIIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOHCTB: BECHI,
TEPMOMETpP, JWHAMOMETpP, COOOIIAlOIIMeCs COCyAbl, OapoMeTp, pblyar,
TIOJIBMKHBIN M HEMOABMKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTD;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOICTB € ONOPON Ha UX OMMCAHMS (B TOM UHUCIIE: MOAIMIHUKH, YCTPOKWCTBO
BOJIONIPOBOJIA, THUJIPaBIMYECKHN Mpecc, MAaHOMETpP, BBICOTOMEpP, IMOPIIHEBOM
HAcOC, apeoMeTp), UCHOJb3ysl 3HAHHWS O CBOWCTBAX (U3MYECKUX SIBICHUHA U
HeoO0XoIuMble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANTH TPUMEPHI (HAXOAUTh MH(GOPMAIMIO O HPUMEpPax) MPaKTHUYECKOTO
UCIOJIb30BaHMs (PU3MYECKUX 3HAHUN B TIOBCEIHEBHOM JKU3HU JUIsl 0OecrieueHus
0e30macHOCTH MpHU OOpaleHHH ¢ MPHOOpaMU U TEXHUYECKUMH YCTPONCTBAMHU,
COXpaHEeHHs 370pPOBbS M COOJIOZACHHUS HOPM HKOJIOTMYECKOrO MOBEIACHUS B
OKPYXaroUIEH Cpene;

OCYUIECTBJISITH OTOOpP MCTOUYHHMKOB MH(popMaluu B IHTepHETE B COOTBETCTBUU C
3aJJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM U IyTEM



CpaBHEHUS PA3IMYHBIX UCTOYHUKOB BBIACISATH WH(OPMAIHIO, KOTOPAsK SIBIISIETCS
IPOTUBOPEUNBOM WIIM MOKET OBITh HEJOCTOBEPHOI;

UCMOJb30BaTh IPU BBINOJHEHUM YUYEOHBIX 3aJaHUi HAay4YHO--TIOMYJISIPHYIO
AUTeparypy (GU3NYECKOro COAEPIKaHuUs, CIIPABOYHbIE MAaTEPHAIIbl, PECYPCHI CETU
WuTepHer, BianeTrh NpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
UH(pOpMAIMU U3 OTHOM 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKNE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE
2-3 HCTOYHUKOB HMH(OpMALUU (PU3UYECKOTO COACPKAHUSA, B TOM YHCIE
nyOJMYHO AeNaTh KpaTKHe COOOLIEHUS O pe3yibTaTaxX MPOEKTOB MM y4E€OHBIX
UCCJIEIOBAaHUM, NPU ATOM I'PAMOTHO HCIIONb30BaTh M3YyYEHHBIN MOHATHWHBIN
anmapar Kypca QU3uKH, CONPOBOXK/IATh BHICTYINIEHUE IIPE3EHTAIINEH;

OpU BBINOJIHEHWU Y4YeOHBIX MPOEKTOB M HCCIENOBaHUM pachpeneisiTh
0053aHHOCTU B TPYMII€ B COOTBETCTBUU C TOCTABJICHHBIMH 33JladaMH, CIEIUTh
3a BBIMIOJIHEHUEM IUIaHa ACWCTBUH, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKIIA] B
JEATEIbHOCTh TPYIIBI, BBICTPAaNBATh KOMMYHHKATHBHOE B3aWMOJICHCTBHE,
YUUTBIBAsE MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenuss B 8 kJjacce mpeAMETHBIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS] YMEHU:

UCIIOJIb30BaTh TMOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTALNIMYECKHE U
aMop(¢HBIE TeNla, HACBHIIICHHBIM W HEHACHIIICHHBIN Map, BIAXHOCTh BO3/yXa,
TeMIlepaTypa, BHYTPEHHSSI SHEPIusi, TEIUIOBOW JBUraTeib, 3JIE€MEHTapPHBIN
ANEKTPUYCCKUM 3apsJl, DJIEKTPUUECKOE T0JIe, MPOBOJHUKUA W JTUIJICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE TMOJIE;

paznuuath SBJCHHUS (TEIJIOBOE paCIIMpEeHHWE W CXKaTue, Terlonepenaya,
TEIJIOBOE PABHOBECHE, CMAauMBaHUE, KaNWUIAPHBIE SIBICHMs, HCIApEHUE,
KOHJICHCAIlMsI, TUIABJICHUE, KpucTaum3anus (OTBEpJeBaHHUE), KHUIICHHE,
Teryionepenaya (TErIONPOBOJHOCTh, KOHBEKLHUS, H3JIYUYEHUE), DIJICKTPU3ALMS
TeJN, B3aUMOJICHCTBUE 3apsAJOB, JEUCTBUS JJICKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJEHUCTBHE MArHUTOB, JEHCTBHME MArHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM, OJJICKTPOMArHUTHAs WHAYKIUS) IO OMUCAHUIO UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JAHHOE
dbuznueckoe sBICHUE;

pacrto3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SBIICHHA B OKPYKAIOIIEM
MHpE, B TOM 4Yucie (Qu3nueckue SBJICHUS B TMPUPOJC: IMOBEPXHOCTHOE
HATSDKEHHE W KaNWUISPHBIE SIBJICHUS B MPUPOJAE, KPUCTALIBI B MPUPOJE,
uznyuenue CoiHIA, 3aMep3aHue BOJOEMOB, MOpCKHe Opu3bl, oOpa3zoBaHUE
poChbl, TymaHa, WHEs, CHera, OJEKTPUYECKHE SBIEHUA B arMmocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIEe 3eMJIH, JIpeild MOII0COoB,
pOJIb MAarHUTHOTO TOJISI JUIsl JKU3HU Ha 3emJie, MOJSPHOE CUSIHUE, MPU ITOM
NEPEeBOJUTh MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIACNATH CYyIIECTBEHHbIE
CBOMCTBa (MpU3HAKK) PUBUUECKUX SIBICHUM;



ONKCHIBATh HM3yYEHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHUS, HCIOJIB3YS
¢u3nyeckre BEIUYMHBI (TeMIeparypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO
TEIUIOTHI, yJE€JIbHAas TEIUIOEMKOCTh BEILECTBA, YJENbHAs TEIUIOTA IUIABIICHUS,
yledabHas TEeIuloTa MmapooOpa3oBaHHUs, YJeJIbHas TEIUIoTa CrOpaHus TOILIUBA,
KO3(Q(ULMEHT IMOJIE3HOr0 JAEWCTBHUS TEIUIOBOM MAalIMHbI, OTHOCHUTEIbHAs
BIQXXHOCTb BO3[lyXa, OJIGKTPUYECKHH 3apsAl, CWIA TOKa, JJIEKTPHUUECKOE
HanpsDKEHWE,  CONPOTUBIIEHUE  IPOBOJHUKA, YJEIbHOE  CONpPOTUBIIECHUE
BellecTBa, pad0oTa M MOILIHOCTh 3JEKTPUYECKOIO TOKA), NpPU ONHCAHUU
OPaBUJIBHO TPAKTOBaThb (U3MYECKUH CMBICI  MCIIOJIb3YEMBIX  BEJIUYMH,
0003HaYeHUs] M €IUHMIBI (U3MYECKHX BEJIUYHMH, HAXOIUTh (HOPMYJIbL,
CBSI3BIBAIONINE JAaHHYIO (PU3MUECKYI0 BEJIUYMHY C JPYI'MMHU BEJIMYMHAMH,
CTPOUTH TpaMKHU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BETUYMH;
XapaKTeprU30BaTh CBOMCTBA Tell, (PM3NYECKUE SIBICHUS U MPOLECCHI, UCIOIb3YS
OCHOBHBIE  IIOJIO)KEHMSI ~ MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM  CTPOEHUS
BELIECTBA, MPUHIUI CYNEPHO3UIUH MoJie (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHus 3apsiaa, 3akoH Oma mimg ydactka nemnu, 3akoH Jxoyma—Jlenua,
3aKOH COXPAHEHHsI SHEpruM, MpH 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alMChIBATh €0 MaTEMAaTUYECKOE BHIPAKEHHUE;

OOBSICHATH (PU3NYECKHE MPOLECCH U CBOWCTBA TE€J, B TOM YHCIE U B KOHTEKCTE
CUTyalun IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISTh
IPUYMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTh OOBACHEHHE M3 1—2 JOrMYecKHX
maroB ¢ omnopod Ha |—2 W3y4YEeHHBIX CBOWCTBA (PUBUYECKUX SBJICHUN,
($u3MUeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3aayd B 2—3 NEWCTBUS, UCIONb3Ysl 3aKOHBI U (OPMYJIbI,
CBA3bIBaIOIIME (PU3MUYECKHME BEJIMYMHBI: HAa OCHOBE aHaju3a YCIOBUS 3a/Jayu
3alAChIBATh KPATKOE YCJIOBME, BBIABIATH HEAOCTAaTOK JAHHBIX JUIS PELICHUS
3a/layd, BBIOMpPATh 3aKOHBI M (POpPMyJIbl, HEOOXOIWMbIE ISl €€ pelleHus,
OPOBOJUTh pacdy€Tbl M CpPaBHUBATh IIOJIYYEHHOE 3HAaueHHE (PU3NUECKOM
BEJIMYMUHBI C U3BECTHBIMU JTAHHBIMH;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTHh HMPU MOMOUIN (U3NIECKUX
METOJIOB, HCIOJIb3ys OIMCAaHUE UCCIEeOBAaHUs, BBLICIATH IPOBEpIEMOe
NPENIOJIOKEHNE,  OLIEHMBAaThb  IPaBWIBHOCTh  MOpSAKAa  NPOBEACHUS
UCCJIEIOBaHUS, IeJIaTh BBIBO/IBI;

NPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3WYECKUX SIBICHUA WIN (U3NIECKUX
CBOICTB Ten (KamwUIsipHbIE SBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
o0BéMa, TemImepaTypbl, CKOPOCTH IIpOlLlEcCa OCTBIBAHWS W HArpeBaHUs IpU
U3IYYeHUH OT IIBeTa W3JIyvarolled (MOIJIoLaroIiel) MOBEPXHOCTH, CKOPOCTh
UCHIApPEHMsI BOJBI OT TEMIIEPATyphl JKUJIKOCTU U IJIOAAM €€ MOBEPXHOCTH,
IEKTpU3alMs.  Tel W B3aUMOACWCTBHE  JIEKTPUYECKHX  3apsJiOB,
B3aMMO/JICHICTBUE IIOCTOSIHHBIX MAarHUTOB, BH3YyajW3allds MarHUTHBIX IOJEN
IIOCTOSIHHBIX MAarHUTOB, NEHCTBUS MAarHUTHOTO IIOJISI HAa NPOBOJHUK C TOKOM,
CBOICTBA 3JIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOJABHUIaTelsl MOCTOSIHHOIO TOKA):



dbopMynHpoBaTH MPOBEPSIEMbIE TMPEANOIOKEHHUS, COOMpPaTh YCTAHOBKY W3
IPEIJI0KEHHOT0 000pYy0OBaHMs, OINUCHIBATH XOJ ONBITA W (OPMYJIHPOBATH
BBIBO/IBI;

BBITIOJIHATH TIPSMBIE W3MEPEHUS TEMIIEPaTypbl, OTHOCHUTEIHHOW BIIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAMIPSKEHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX MTPUOOPOB U
JATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C yUETOM
3aJJaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

IPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OAHON (PU3MUECKOM BEIMUYUHBI OT
JPYTO#l C MCIIOJIb30BaHUEM MPSMBIX W3MEPEHHUH (3aBUCHMOCTH COMPOTHUBICHUS
IPOBOJIHUKA OT €ro JJIMHBI, IUIOIIAJU IONEPEYHOr0 CEYEHUs U YICIBbHOTO
COMPOTHBIICHUS BEILIECTBA IPOBOJHUKA, CHUJIBI TOKA, UIYIIETO Yepe3 MPOBOAHHUK,
OT HAaNpsDKEHUsT Ha TMPOBOJHHUKE, HCCIIEIOBAaHUE IOCIEA0BATEIBHOTO U
NapajuleIbHOr0 COEIMHEHUH TPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBAHUE,
coOupaTh yCTAaHOBKY M BBIMOJHATH U3MEPEHHUSI, CIEAys MPEUI0KEHHOMY IIJIaHy,
¢uKCHpOBaTh PpPE3yNbTATHl TONYYCHHOW 3aBUCHMOCTH B BHJIE TaOMMI W
rpaduKoB, 1eJaTh BBIBOJBI 10 pe3yJIbTaTaM HCCIIEJOBaHUS;

IOPOBOJUTh KOCBEHHbIE M3MEpeHHs  (PU3UYECKUX BeJWYMH  (yJesbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIIEHUWE MPOBOJHUKA, pabOTa M MOIIHOCTbH
AIIEKTPUYECKOTO TOKa): IUTAHUPOBATh M3MepeHus, coOuparb
HKCHEPUMEHTAIBHYIO YCTaHOBKY, CJEAysd MpPEII0KEHHON WHCTPYKIUH, |
BBIUUCIIATH 3HAYCHUE BEJTMUNHBL;

coOmrofaTh MpaBuUiia TEXHUKH OE30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHKEM;

XapaKTepU30BaTh MPUHIUIMBI JACUCTBUS M3YyUEHHBIX NMPUOOPOB M TEXHHUUECKUX
YCTPOICTB C ONMOPOH HA UX ONMUCAHUs (B TOM UMCIE: CUCTEMA OTOIIEHUS JOMOB,
TUTPOMETp, apoBasi TypOUHa, aMIIepMeETp, BOIBTMETP, CUETUNK FIMEKTPUIECKON
HHEPTruH, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTENbHbIE AIEKTPOIPUOOPHI
(mpumepsl), JIEKTPUYECKHE IIPEJOXPAHUTEH, JJIEKTPOMArHur,
AIIEKTPOABUTATEIb TOCTOSIHHOIO TOKA), HCIOJb3ysd 3HAHHUS O CBOWCTBax
¢u3ndecKux SBICHUN U HEOOX0MMBbIE (hPHU3MUECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPOHCTBA W M3MEPUTEILHBIC TPUOOPHI
0 CXeMaM M CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBI TEpPMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETpP, ABHUraTeNlb BHYTPEHHETO CTOpPaHUs, JJIEKTPOCKOII,
peocTar), COCTaBIISATH CXEMBI AJIEKTPUYECKHUX IIeTIeld C IMOCIeAOBATEIbHBIM U
napajuieNibHbIM COEJAMHEHHEM JJIEMEHTOB, pa3iinyasl yCJIOBHblE 0003HAaYEHUS
AIIEMEHTOB AJIEKTPUUECKUX 1IETICH;

IPUBOAMUTE HPUMEpPHI (HAXOAUTh MH(GOPMAIMIO O IpUMEpPax) MPAKTHYECKOTOo
UCTIOIBb30BaHNSA (PU3NIECKUX 3HAHUHI B TIOBCEAHEBHOM KU3HU ISl 00ECTICUECHUS
0€301acHOCTH MpHu OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU yCTPOWCTBaMH,
COXpaHEHHS 370POBbS W COOJIOAEHHS HOPM HKOJOTHYECKOTO IOBEICHHUS B
OKpy>Karollel cpene;



OCYIIECTBIISITh MOUCK HH(OpMauu pu3ndeckoro coaepxkanus B lutepuere, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U IyTEM CpaBHEHUS JONOIHUTEIbHBIX HCTOUHUKOB
BBIICIISITh MHPOPMAIIHIO, KOTOPAasl SBISIETCS MPOTUBOPEUNBON HIIU MOXKET OBITH
HE/I0CTOBEPHOM;

UCTIOJB30BATh TPU BBIOJHEHUH YUYEOHBIX 3aJaHUi HAYYHO--TIOMYJISIPHYIO
AUTeparypy (GU3NYECKOro COAEp)KaHusl, CIIPAaBOYHbIE MaTE€pHUalIbl, PECYPChl CETU
WutepHer, BiameTs mpuéMamMu KOHCIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUS
UH(pOpMALMU U3 OTHOM 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 0000uIas
UHPOPMALMIO U3 HECKOJIIBKMX HCTOYHHKOB (PU3UYECKOTO COJIEpXaHHs, B TOM
qrcie myOTMYHO NIPECTABIIATH pe3yIbTaThl IPOEKTHOU 17001
UCCIIEZIOBATEIbCKON  JIEATEIbHOCTH, TIPH 3TOM TI'PaMOTHO HCIIOJIb30BaTh
W3yYeHHBIN TOHATHIHBIN anmapaTt Kypca (GU3UKH, COMPOBOXKIATh BHICTYTICHUE
MpE3CHTALUEN;

IIPY BBITTOJIHEHUH yYEOHBIX MPOEKTOB M MCCIENOBAaHUHN (HPU3MUECKUX TPOIIECCOB
pacripeniensaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHM C IIOCTaBJIEHHBIMU
3aJa4aMu, CICTUTh 32 BBITOJHEHHEM IUTaHa ACHCTBUH W KOPPEKTHPOBATH €TO,
aJIeKBaTHO OLEHUBAaThb COOCTBEHHBIH BKJIaA B JAEATEIbHOCTb TPYIIIHI,
BBICTPaMBaTh KOMMYHHUKATHBHOE B3aWMOJCHCTBUE, TMPOSBIAS TOTOBHOCTH
paspemarb KOH()IUKTHIL.

K xoniy oOydenuss B 9 kJjacce TMpeAMETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD y O0YUAIOIUXCS] YMEHUM:

UCTIOJBh30BATh MOHATHS: CHCTEMa OTCYETa, MaTepHallbHAs TOYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHMYECKOro  JBWKEHHUs, Jjaedopmanus  (ympyras,
TUTACTUYECKAs), TPEHHUE, ICHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M
neperpy3ku, LEHTP TSDKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP THKECTH
TBEPIIOTO Tela, pPAaBHOBECHE, MEXAaHWUYECKHWE KOJIICOaHWS W BOJIHBI, 3BYK,
UHOpPa3BYyK WU YIABTPa3BYK,  DJIEKTPOMAarHUTHbIE  BOJIHBI,  IIKaja
DIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W JaTbHO30PKOCTh, CHEKTPHI
UCIYCKaHUsI W TIOTJIOIIEHUS, anb(a-, 0eTa- W TraMMa-u3Iy4deHHUs, H30TOIBI,
s7IepHasi JHEPTeTHKA;

pa3nuyath SBICHHS (PaBHOMEPHOE U HEPAaBHOMEPHOE TMPSAMOJIMHEHHOE
JBW)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE BUKCHHUE, CBOOOTHOE TMajICHHUE
TEJ, PpAaBHOMEPHOE JBIDKEHHE IO OKPY)XHOCTH, B3aUMOJICHCTBHE Tell,
pEaKTUBHOE JBIDKEHHE, KojeOaTelnbHOE JBIKEHHWE  (3aTyXalollue u
BBIHY)KJICHHBIE KOJICOaHNs1), PE30HAHC, BOJTHOBOE JBIKEHUE, OTPAKEHHUE 3BYKA,
HpSMOJIMHEHHOE PaclpOCTpaHEHHEe, OTPAKEHNE U MPEIOMIIEHUE CBETa, MOJHOE
BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIo’KeHHe OeJIoro CBeTa B CIIEKTP U CIO0XKEHUE
CTIEKTPAIbHBIX IIBETOB, AWUCHEPCHsS CBETA, €CTECTBEHHAs paAHOaKTHBHOCTB,
BO3HUKHOBEHHE JIMHEHYATOTO CHEKTpa W3IY4YeHHs) MO ONHCAHUIO HX
XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢u3nveckoe sBICHUE;



pacro3HaBaTh MPOSIBICHUE M3YUYCHHBIX (DU3MUYECKUX SBICHHHA B OKPYKAIOIIEM
mupe (B TOM uucie (U3NYECKUE SBICHUS B NPUPOJE: NPUIUBBI U OTJIMBBI,
nBmxkeHue I1uiaHeT COJNIHEYHOM CHUCTEMBI, PEaKTUBHOE JIBUKEHUE JKUBBIX
OpPraHU3MOB, BOCIIPHUATHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, D3XO, LIBETa Te€J, OINTHUYECKUE SBJIEHUS B TIPUPOJIE,
OuosIornyeckoe JNEeHCTBUE BUIUMOIO, YJIbTPa(pUOJIETOBOIO U PEHTI€HOBCKOTO
U3ITy4YE€HUN, €CTECTBEHHBIM paJAMOAKTUBHBIA (OH, KOCMHUYECKUE JIy4H,
PaavoaKTUBHOE M3JIyYEHHE MPUPOAHBIX MUHEPAJIOB, NEHCTBUE PaJINOaKTUBHBIX
U3Iy4eHUH Ha OpraHu3M 4YeJOoBeKa), MpPU 3TOM MEPEeBOAUTHh IPAKTHUYECKYIO
3ajayy B Y4eOHYIO, BBIACISTh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3nYeCcKUX SBICHUIA;

ONKCHIBATh HM3YyYECHHbIE CBOWCTBA Tel W (U3MYECKHE SIBJICHUS, MCIOIb3YS
¢u3znueckue BEIWYUHBI (CpeAHsII W MIHOBEHHas CKOPOCTb Tella IMpHU
HEPABHOMEPHOM [JBUKEHUHM, YCKOPEHHME, IE€pEMELIEHUE, IIyTh, YIJoOBas
CKOpPOCTh, CHJIa TpPEHMs, CHUJIa YNPYrOCTH, CHJa TSKECTH, YCKOpEHUe
CBOOOJHOTO MaJIeHUs, BEC Tejla, UMITYJIbC Tella, UMIYJbC CUJIbl, MEXaHUYECKas
paboTa W MOIIHOCTh, MOTEHIMAJIbHAsI DSHEPrusi Tena, MOJAHATOrO Hax
NOBEPXHOCTbIO ~ 3€MJIM, [OTEHUHUalbHAas DHEPrHsl CXKATOH  IPYNKHUHBI,
KMHETUYECKas SHEpIus, INOJHAs MEXaHWYeCKas SHEpPrus, MEpUoJ U YacToTa
KosjeOaHui, NJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA,
NIOKAa3aTeab NPEJOMIIEHHSI Cpelbl), IPU OINHUCAHUU IPaBUIBHO TPAKTOBATh
¢bu3nueckuii CMBICT HCHOJb3YEMBIX BEJIMYMH, OOO3HAYEHHUS U €IUHHUILIBI
¢u3nyecKuX  BEIMYMH, HAXOIUTh (OPMYJIbl, CBSA3BIBAIOLINE JIAHHYIO
¢bu3nUecKyro BEIMUYHUHY C APYTMMH BEITUYHMHAMH, CTPOUTH rpaduKu U3YYEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBJICHUS U MPOLIECCHI, UCTIOIB3YS
3aKOH COXPaHEHHs DSHEPrMM, 3aKOH BCEMHMPHOIO TATOTEHHUS, IPUHLUI
CyNeprno3uluy CUJI, MPUHIUI OTHOCUTENbHOCTH ['anmuies, 3akoHbl HbroToHa,
3aKOH COXPAaHEHMsI HMITYJIbCA, 3aKOHbl OTPaXEHUS M NPEJOMIIEHHS CBETa,
3aKOHBI COXPAaHEHHUS 3apsSJ0BOI0 M MAacCOBOTO YHCEN NPU SACPHBIX PEaKIUsX,
Opd 3TOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHAa W 3alUCHIBaTh €ro
MaTeMaTH4eCKOE BBIPAKEHUE;

OOBSICHATH (PU3NYECKHE MPOIECCH U CBOWCTBA TEJI, B TOM YHCIE U B KOHTEKCTE
CUTyalluld TPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MNPUUYUHHO--
CJIEJICTBEHHBIE CBSI3H, CTPOUTH 0OBICHEHHE U3 2—3 JIOTUYECKUX I1aroB ¢ ONOPOH
Ha 2-3 U3yYEHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH, (PU3HMUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pemate pacu€THble 3ajayd (ONMUPANOIIMECs Ha CUCTEMY M3 2—3 ypaBHEHHN),
UCTIONB3YysI 3aKOHBI M (OPMYJIBI, CBS3bIBAIOIIME (PU3MUECKHE BEIMYHMHBI: Ha
OCHOBE aHaJM3a YCJIOBUS 3aJa4d 3alUCBhIBaTh KPATKOE YCIIOBHUE, BBIABIATH
HEIOCTANME WIM HM30BITOYHBIE [aHHBIC, BBHIOMpATh 3aKOHBI U (OPMYJIHL,



HEOOXOAWMBbIE Ui pEUIeHHs, TNPOBOJUTH  PAacy€Tel M OLIEHUBATh
PEaTUCTHYHOCTh TOTYYSHHOTO 3HAYCHUST (PU3UUECKON BETHUNHBL;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOIIHU (PU3UIECKUX
METOJIOB, HCIOJNb3ysl OINUCAaHUE UCCIENOBAaHUs, BBIICNATH IPOBEpsSEMOe
OpPEINOJIOXKEeHHE,  OICHMBATh  MPABWIBHOCTh  MOPSJIKAa  MPOBEICHUS
UCCIIeIOBaHUs, JeliaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUHN U
OTIBITOB;

IPOBOAUTH OMNBITHI MO HAOMIOAEHUIO (U3MUECKUX SBICHUN WU (PU3UUYECKUX
CBOMCTB Ten (M3ydyeHHE BTOPOro 3akoHa HprOTOHa, 3aKOHAa COXpaHEHUS
HHEPruM, 3aBUCUMOCTh Tepruoaa KoieOaHul Mpy>XKMHHOTO MasiTHUKAa OT MacChl
rpy3a W KECTKOCTH TMPYXHHBI W HE3aBHCHMOCTH OT aMIUIATYIbl MallbIX
KosieOaHul, TPSIMOJIMHEHHOE paclpOCTpaHEHHWE CBETa, pa3NIOKEHHE Oeoro
CBETa B CIEKTP, U3YUYCHHE CBOMCTB N300paKCHHS B TUIOCKOM 3€pKajie M CBOWCTB
U300pakeHUsl TpeaMeTa B cOOMparoliel JuH3e, HAOIIOJCHHE CIUIONIHBIX U
JMHEWYATHIX CHEKTPOB M3IYUYCHHS): CAMOCTOSITENILHO COOMpaTh YCTAaHOBKY W3
U30BITOYHOTO HaOOpa 000pYyIOBaHMS, ONMMCHIBATH XOJ OIBITA U €T0 PE3yNIbTaTHI,
(bopMyIHpOBaAThH BHIBOJIBI;

NPOBOJUTh TPH HEOOXOJUMOCTH CEPHIO TPSMBIX W3MEPEHHH, OIMpeaesss
cpelHee 3HA4YeHHE U3MepseMoil  BenumuuHbl  ((DOKyCHOE  paccTosiHuE
coOuparorieii  JIMH3BI), OOOCHOBBIBATH  BBIOOp  crmocoba  M3MEpeHHs
(M3MepuUTEIHLHOTO MTPUOOopa);

OPOBOJUTh  HUCCIIEOBAHHWE  3aBHCUMOCTEM  (U3MYECKMX  BEIMYMH  C
UCTIOJB30BAHUEM TPSAMBIX W3MEPEHUH (3aBHCHMOCTH IYTH OT BPEMEHH IIPHU
PaBHOYCKOPEHHOM JIBM)KCHHUU 0€3 HadaJbHOW CKOPOCTH, MepHoja KojieOaHuin
MaTeMaTHYECKOTO MAasATHUKA OT JUIMHBI HHUTH, 3aBUCHMOCTH YTJIa OTPaKCHHS
CBETa OT yrja MaJeHHUs U yIJa MPEeJOMIICHUs OT yrjla MaJeHus): IUIaHuPOBaTh
UCCIICZIOBAaHUE,  CaMOCTOSITENIBHO  COOMpaTh  YCTaHOBKY, (UKCHPOBATh
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJIE TaOIHIl U
rpaduKOB, JIENIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICAOBAHUS;

IPOBOJIUTH KOCBEHHbIE MU3MEPEHHS (PU3NUECKUX BEIMYUH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tejla TPU PaBHOYCKOPECHHOM JBW)KCHUH, YCKOPEHHE CBOOOIHOTO
najsieHusi, OKECTKOCTh TPYXHUHBI, KOIPQPHUIMEHT TpPEeHUs  CKOJIBKEHUS,
MexaHu4eckass paboTa W MOIIHOCTh, YacTOTa W TMEpHoJ KoJjeOaHui
MaTeMaTUYECKOT0 M MPYKHHHOTO MasTHUKOB, ONTHYECKas cuja coOuparomei
JWH3BI, PAAMOAKTUBHBIM  (OH): TIIaHMpPOBATh  W3MEpPEHHs, COOMpPATh
IKCHEPUMEHTAIBHYI0O  YCTAaHOBKY W  BBINOJHATH  W3MEPEHHs,  CIeays
NPEJIOKEHHON MHCTPYKIIUU, BHIYUCIIATh 3HAUEHUE BEJIMYUHBI U aHAJIU3UPOBATH
MOJYYSHHBIE PE3YJIbTAThI C YIETOM 33/IaHHOM MOTPEIIHOCTA U3MEPEHHIA;
coOmo1aTh TpaBWiIa TEXHUKH OE30MacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000py1I0BaHHEM;

paznuyath ~ OCHOBHBIE TPU3HAKM  HM3YYEHHBIX  (PU3MYECKUX  MOJEIIeH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYCUHBIH MCTOYHUK CBETA,



Jy4, TOHKas JMH3a, [UIaHEeTapHasi MOJENb aTOMa, HyKJIOHHAsE MOJEJIb AaTOMHOIO
Anpa;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YyUYEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPOWCTB C ONOPOM Ha UX ONHMCaHHA (B TOM 4YMCIE: CIUJOMETpP, JaTUYUKU
MOJIO)KEHUSI, PACCTOSHMSI M YCKOPEHHMs, pakera, 3XO0JIOT, OYKH, HEPHUCKOIL,
¢doroanmapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKOIN, JO3MMETp, Kamepa
Bunecona), ucnone3ys 3HaHMS O CBOMCTBaxX (DM3MYECKUX SABJICHUH U
Heo0XoauMble (pru3nuecKkre 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHBIE PHUCYHKH HW3YYEHHBIX TEXHMUYECKHX
YCTPOWCTB, HU3MEPUTENBHBIX MPHUOOPOB M TEXHOJOTHYECKHUX IPOLECCOB MpHU
pelIeHnH y4eOHO--TPAaKTUYECKUX 3a]ad, ONTHYECKUE CXEMBbI JJI1 MOCTPOEHUS
n300pakeHuH B IJIOCKOM 3€pKajie U coOMparoliei J1H3e;

NPUBOJUTE HPUMEPHI (HAXOAUTh MH(GOPMALMIO O MPHUMEpPax) MPaKTUYECKOTO
UCMOJIb30BaHNs (U3NYECKUX 3HAHUM B MOBCEAHEBHOM XKU3HU JUIsl 00ecrieueHust
0€30MacHOCTH NpU OOpallleHuu ¢ IpUOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMHU,
COXpaHEHHs 370pPOBbS U COOJIIOJEHHS HOPM HKOJIOTHYECKOIO IOBEJICHUS B
OKpYXarolIeH Cpeae;

OCYILECTBJIATh MOUCK MH(popManuu ¢uzndeckoro cojepxanus B HHrepHere,
CaMOCTOSITENIbHO  (OpMYyJIMPYsd  TMOUCKOBBIM  3alpoc, HAXOAWUTh  IyTH
onpeneseHus  JIOCTOBEPHOCTH  TOJIy4eHHOM MH(OpMaluu Ha  OCHOBE
UMEIOLIUXCS 3HAHUH U TIONIOJTHUTENbHBIX HCTOYHHUKOB;

UCMOJb30BaTh NPU BBINOJHEHUH YUYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JIUTEepaTypy (HU3HUECKOro CoAepKaHus, CIPaBOUYHbIE MaTepuabl, pECYypChl CETU
WuTepHer, BianeTh NpuéMamMu KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(popMaIuu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IMCBMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHOpPMALIUM U3 HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO  COJIEp:KaHuUs,
nyOIMYHO TPEACTaBIATh PE3ylbTaThl MPOCKTHOW WM HMCCIEA0BATEIbCKON
NESTENbHOCTH, MPU 3TOM TI'PAMOTHO HCIOJIb30BaTh M3YYEHHBINH MOHATHUIHBIN
anmapaT HM3y4aeMoro pasaena (U3MKM M CONMPOBOXKAATH BBICTYIUICHHUE
npe3eHTalueil ¢ yaéToM ocoOeHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosan4vecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Konrpoabnbie IIpakTHuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTbI
pecypchl
Paznen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAIOIIEro MUPa
1.1 dusnka - HayKa 0 MPUPOJC 2 bubmiorexa LIOK
' Y PHPOA https://m.edso00.ru/7f416194
bubmnorexa IIOK
1.2 o 2 1
VISHTICCITHE BEHHMHE https://m.edso00.ru/7f416194
13 EcrecTBeHHOHAYUYHBIN METOA 5 1 bubnmnoreka LIOK
' O3HAHUS https://m.edso0.ru/7f416194
Hroro no pazaeny 6
Paznen 2. [lepBoHauyaibHble CBeJeHNSI O CTPOCHUN BellecTBa
51 CT00GHIE BOLICCTRA 1 bubmmoreka [IOK
: TPOEHUE B TB
P H https://m.edsoo.ru/7f416194
29 JIBUeHue 1 B3aUMOAEHCTBUE YACTUIL 5 1 bubmmoreka [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2. A 2
3 IPETATHRIC COCTOANHA BEIecTBa https://m.edsoo.ru/7f416194
Hroro no paszaeny 3)

Paznea 3. /IBu:xkeHne u B3auMoielCTBHE TeJl



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

3.1 MexaHnyecKoe IBUKECHUE 3 bubmmorexa OK
' A https://m.edsoo0.ru/7f416194
3.2 HNuepuus, Macca, IJI0THOCTD 4 bubmmorexa I{OK
' P, ’ https://m.edsoo.ru/7f416194
but6mmoreka [JOK
3.3 Cuna. Buppt e 14 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Pasnen 4. [laBiienne TBEPABIX TeJl, ’KUIKOCTEl U ra3oB

11| Totammn oo, mamoonaa : buGorexa LIOK
' P > A https://m.edso00.ru/7f416194
razamu
4.2 JlaBlIeHHE KUIKOCTHU 5 bubmmorexa LHOK
' A https://m.edsoo.ru/7f416194
bubnunoteka [IOK
4. A
3 TMOC(EepPHOE TaBICHUEC 6 https://m.edso0.ru/7f416194
44 JleicTBUE )KUAKOCTH U ra3a Ha 7 bubmmoteka [IOK
' HOrPYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Paspnen S. Padora 1 MOIIHOCTB. JHEPrus
but6mmoreka [IOK
>1 Pabora 1 MomEOCTS 3 https://m.edsoo.ru/7f416194
59 I . 5 bubmmoreka [IOK
' POCTRIE MEXATIEME! https://m.edsoo.ru/7f416194
5.3 Mexanuyeckasi SJHEprus 4 bubnuoteka [{OK



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

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

Hroro no pazaeny 12
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68 14

I[TPOTPAMME



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

8 KVIACC

Konu4yecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (undposbie)
Ne /i Konrpoasubie IIpakruyeckue
NMporpaMmmal Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. TenyioBblie ABJIEHUA
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 bubmorexa LOK
' P B https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
CIVTOBBIE HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazaemy 28
Pa3pen 2. DiekTpryecKkne 1 MATHUTHbIE SIBJICHUS
. ?;IGKT]ZI/I‘-IGCGKI/I: 3:1pSIIIbI. , ) Bu6morexa LIOK
: SODKCHHBIC TeJla U X
P . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
bu6 OK
2.2 [TocTOSIHHBIN 3JIEKTPUUECKUN TOK 22 1 8 hgp::jl/(r)r:.eelzjasi.ru 17§4181ce
bubnmoteka LIOK
2.3 M 6 1 3
ATHITTHBIC ABTCHIA https://m.edsoo.ru/7f4181ce
2.4 OJNEKTpOMarHuTHasi MHIYKIUS 4 Bubnnorexa [IOK
' P AV https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 39
PezepBHOE BpeMst 1



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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

17



9 KJIACC

KosnuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (undposbie)
Ne /i Konrpoasubie IIpakruyeckue
NMPOrpamMmabl Bcero o0pa3oBaTte/ibHbIEe
padoThI padoThI
pecypchl
Pa3nen 1. Mexannueckue siBJCHUSA
11 MexaHndecKkoe ABMKESHHUE U CIIOCOOBI 10 1 bubmnorexa IIOK
' €ro ONUCaHus https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B 7| 21 1 4
SAIMOACHCTBIC T https://m.edsoo.ru/7f41a4a6
bubmnorexa IIOK
1.3 3 11 1 3
AKOHBL COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 42
Pa3nen 2. MexaHnuecKue Ko1e0aHUS U BOJHDBI
bubmmoteka [IOK
2.1 M 0 9 4
CXAHITICCKHE KOJCOATHA https://m.edsoo.ru/7f41a4a6
bubnmoteka LIOK
2.2 M . 6 1 2
CXAHHUECKHE BOIHBI. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DilekTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNIEKTPOMATrHUTHOE TOJIE U 6 5 bubnunoreka [JOK
' 9JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 6



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

Pa3nen 4. CBeToBbIC IBJICHUSA

4.1 3aK0HEBI pacIIpOCTPaHEHUS CBETA 6 2 bubmmorexa OK
' pactpocip https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
4.2 JI o 6 3
A s https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.3 PaznoxeHnue 6eoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 5. KBantoBble IBJIeHUSA
51 Hcnyckanue 1 norJonmeHne CBeTa 4 1 bubnmoreka LIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHne aTOMHOTO siapa 6 1 bubmorexa HOK
' P P https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
53 S 7 1
/ICPHRIC peaKiiu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. IloBTOpUTEIbHO-0000 1AM MOTYJIb
I1
6.1 coOBeT())EZHHe II;I 0?:26(; ZHI;I(G 3a 7-9 7 2 Bubmiorexa LIOK
. HUS W3UKHA -
sep yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Nroro no pazaeny 7
OBIIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



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

METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. IMepermkua .M., UBanoB A.W. ®usnka: 7-i kiacc: 6a30BbIi YPOBEHB:
yueOnuk AO "U3natensctBo "llpocsemenne”, 2023 T

2. lMepermkua .M., UBanoB A.W. ®usuka: 8-t kiacc: 6a30BbIi YPOBEHB:
yueOnuk AO "U3natensctBo "[IpocBemnienne”

3. Ileppimikun .M., I'ytHuk E.M., UBanoB A.U., IlerpoBa M.A. ®usuka: 9-ii
KJjacc: 6a30BbIil ypoBeHb: yueOHuk AO "U3narensctBo "lIpocsemenue”

METOAUYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

1. ITepbikun .M., IBanoB A.W. ®u3suka: 7-i kiacc: 6a30BbIi ypPOBEHB:
yueOnuk AO "UznarensctBo "llpocsemenue”, 2023 r

2. Ilepeimkun .M., BanoB A.W. ®u3uka: 8-if kinacc: 6a30BbI YPOBEHb:
yueOHuk AO "UznatenbctBo "[IpocBemienue”

3. Ilepbimukun U.M., I'ytauk E.M., UBanoB A.U., IlerpoBa M.A. ®usuka: 9-ii
KJjacc: 6a30BbIil ypoBeHb: yueOHuk AO "U3narensctBo "l[IpocBemenue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChHI U PECYPCbI CETH

HUHTEPHET

1. 1. https://resh.edu.ru — Poccutickas aeKTpoHHasH KO,

2. http://nsportal.ru - conuaibHas ceTh paOOTHUKOB 00pa30BaHMSI.

3. http://lwww.fizika.ru - caiit ans yuureneir GU3UKHU U KX YICHUKOB.

4. http://www.physics.ru - matepuaisr o Qu3uke.

5. www.ege.edu.ru - mapopmannoHHbIi optai EI'D.

6. http://school-collection.edu.ru - eaqunas xomrekius [{OPoB.

7. Dnexrponusie ypoku MultiRing.ru — coumanpHas ceTh AUl TEX, KTO YUUTCS U
YUT



https://resh.edu.ru/
http://nsportal.ru/
http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/
http://school-collection.edu.ru/
https://multiring.ru/lesson
https://multiring.ru/lesson

HEPEYEHDb ONEHOYHBLIX ITPOLHEAYP

1. CraproBas nuarnoctuueckast padbora (7 kiacc)
2. Ilpomexytounas arrectamnus (7 — 9 Kiacch)
3. TemaTudeckas KOHTpOJIbHAs pabdoTta (7 — 9 Kiacchel)



