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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o (u3nke Ha ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHMsS COCTaBJICHA HA OCHOBE
NOJIOKEHUH ¥ TpeOoBaHUII K pe3yiabTaTaM OCBOEGHHS Ha 0a30BOM ypOBHE OCHOBHOI
obpasoBartenbHON TporpaMmbl, npeactaBieHHbBIX B @I'OC 00O, a Takxke ¢ yu€ToM (denepabHOM
paboueii nporpammsbl BociuTanust 1 Konuenimu npenogaBanust yaeoHoro npeamera «Dusukay.

Copep:xanue nporpaMMmbl o (pu3uke HampaBlieHO Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH OOYYaIOLIUXCS M OpraHU3alMi0 HM3y4eHUs (HU3UKU Ha JEsITEeIbHOCTHOH OcHOBe. B
nporpaMmMme 1o (pusmKe y4uThIBalOTCS BO3MOXKHOCTH Y4eOHOTO MpeaMeTa B pealn3aluuu TpeOoBaHui
OI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM M METaIllPeIMETHBIM pe3ysibTaTaM OOY4YEHHs, a TaKxKe
MEXIPEMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHwUsI.

[IporpamMma mo ¢u3MKe yCTaHABIMBAET paclpelesieHre yueOHOro MmaTepuajia IO rojam
oOyuyeHus (1o Kjaccam), MpeajaracT MPUMEPHYIO TOCIEe0BATEIbHOCTh U3YYEeHUSI TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MIPEIMETHOTO COACPKAHUS U yU€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIUXCs.

[Tporpamma o ¢u3suke pazpadoTaHa ¢ IETbI0 OKA3aHUS METOJUYECKON MOMOIIN YUUTEIO B
CO37aHUU paboUeit MpOrpaMMbl IO y4eOHOMY TIPEIMETY.

dusnka SABISETCS CUCTEMOOOPA3YIOMIMM JJIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SIBICHHUM, M3ydaeMbIX XHUMUEH,
Ouonoruelt, acTpoHomMHuerd M (u3ndyeckoil reorpadueil, BHOCUT BKJIAJ, B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeJoCcTaBisieT Haubosee sicHble 00pa3iibl IPUMEHEHUSI HayYHOTO METO/1a MO3HAHUS,
TO €CTh CII0c00a MOTYUYEHHUS JOCTOBEPHBIX 3HAHUNA O MUDE.

Onna w3 TIaBHBIX 3adad (pusnueckoro oOpa3oBaHHsI B CTPYKType oOmero oOpa3oBaHUS
COCTOUT B (OPMHPOBAHMU €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTM W HHTEpeca K HayKe Yy
oOydJaronuxcs.

Wzyuenne ¢u3uku Ha 0a30BOM YpOBHE TpEAINOJaracT OBJAJEHUE CIETYIOUUMH
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

° HAy4YHO OOBSCHSTH SIBJICHUS,

° OIICHUBATh U MMOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

° UHTEPIPETHPOBATH JIAHHBIC U UCTIOIH30BaTh HAyYHBIC JOKA3aTEIbCTBA AJIS MTOJTYUICHUS
BBIBOJIOB.

lenn w3ydyenuss (U3UKM HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS OIpeaeicHbl B
Konnenmuu mnpenonaBanus ydeOHoro mpeamera «@Pusnka» B 00pa3oBaTENbHBIX OPTraHU3ALMAX
Poccuiickoit ~ @enepanuu, peamu3ylOIMX OCHOBHBIE — 00IIe00pa3oBaTelIbHBIE  MPOrPAMMBI,
yTBepKAEHHOW pemenueM Komnernmn MunHucrepctBa mpocBemienus Poccuiickoit ®enepanun
(mpotoko ot 3 nexadps 2019 r. Ne [1K-4BH).

esun uzyvyenusi GU3NKu:

. npuoOpeTeHre WHTepeca W CTpeMIIeHHS OOYJaloMMXCS K HAaydyHOMY H3YYCHUIO
HPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE TMPEJICTaBICHUA O HAy4yHOM METO/A€ TNO3HaHus U  (popMuUpoOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBIICHHSIM;

. (dbopMHEpOBaHNE HAYYHOTO MUPOBO33PCHHUS KaK Pe3ysIbTaTa U3ydeHHsI OCHOB CTPOCHUS
MaTepuu U pyHAaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

J (dopMHpOBaHUE MPEICTABICHUH O PONIK (PU3UKHU UL Pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTHIA,

o pa3BUTHE TIPEJICTABICHUA O BO3MOXHBIX cdepax Oyaymend mnpodecCHOHATBHON

NeSITeIbHOCTH, CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JAbHEHIIeMy 00yUYEHHIO B 3TOM HalpaBJICHUH.
JlocTikeHne 3TUX TIeJeH MporpaMMbl TI0 (PU3UKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
o0ecrnevnBaeTcs PeleHueM CIISAYIOMUX 3a/1a4:



J npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHMYECKHX,
TEIUIOBBIX, MJIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o npuoOpeTeHne yMEHHUH OIUCBIBaTh M OOBACHATH (pU3MUYECKUe SBICHHUS C
UCIIOJIb30BaHNEM TOJyYEHHBIX 3HAHUM;

o OCBOEHHE METOJIOB PEIIECHUS MPOCTEHIINX pPAcUETHBIX 3aJady C MCIOJIb30BAaHUEM
¢u3nUecKux Moesel, TBOPUYECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/]1a4;

J pa3BUTHE YMEHHWI HAOMIOJaTh MPHUPOJAHBIC SBICHHUS W  BBINONHITH  OIBITHI,
nabopaTtopHble pabOThl U SKCHEPUMEHTAIbHBIE MCCIEIO0BAHUS C HCIIOJIb30BAHUEM H3MEPHUTEILHBIX
npubOpoB;

o ocBoeHHE TpUEMOB pabOThl ¢ MHpoOpManued (U3UIECKOTO COIEP)KaHMS, BKIIOYAS
UHGOPMALIMI0O O COBPEMEHHBIX JIOCTHKEHUSX (U3MKH, aHalu3 W KPUTHUECKOE OLEHUBAaHUE
UHpOpMaLny;

o 3HAKOMCTBO €O cpepaMu MpoPecCHOHANTBHON AeITEILHOCTH, CBSI3aHHBIMU C (PU3UKOA,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKOI HAYKH.

Ha wu3yuenme ¢usuku (06a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMA
otBoaMTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezenmo), B 8 kiacce — 68 vacoB (2 yaca B
Henento), B 9 kinacce — 102 gaca (3 yaca B Heem10).

[Ipemmaraemerii B mporpamMmme 1o (pu3uke mnepedeHnb J1abopaTOPHBIX padOT W OIMBITOB HOCUT
PEKOMEHAATENNbHBIN XapakTep, YYUTEIb JesIaeT BbIOOp MPOBEACHUS J1a00OPaTOPHBIX paboT U OMBITOB
¢ Y4€TOM MHAMBHUAYAJIbHBIX OCOOEHHOCTEH OOy4arouiuxcs, CIUCKa HKCHEPUMEHTANIbHBIX 3a/laHuM,
IpeUlaraéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOT'0 SK3aMeHa 1o (pusmke.



PA3JEJ 1. COAEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usuka — Hayka o npupoze. SAsnenus npupoasl. GU3HUECKUe SBICHUS: MEXAaHUYECKUE,
TEIUIOBBIC, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@usnueckue BenuuMHbL. M3Mmepenue ¢uznyeckux BenuuuH. Pusmueckue MPUOOPHI.
[TorpemHoOCTh M3MEpeHnid. MexxayHapoHas CUCTEMA €IUHMUII.

Kak ¢usuka u apyrue ectecTBeHHbIE HAYKH HM3Y4aloT MpHpoay. EcTecTBEeHHO-HAyUHBIN
METOJ MO3HAaHMA: HaOIIOAEHUE, IOCTAaHOBKAa HAy4YHOIO BOIIPOCA, BBIIBHKEHHE THIOTE3,
OKCIIEPUMEHT TI0 TIPOBEpKE THUMOTEe3, OObsACHEHHE HalmromaemMoro sBieHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Jemoncmpayuu.
1. MexaHu4eckure, TEIIOBbIe, JJICKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. Ousznueckue NpuUOOPbl M MpoleaAypa NPSMBIX H3MEPEHUH aHaJIOrOBBIM U

U (HPOBBIM TPHOOPOM.
Jlabopamopuvie pabomot u onvimel.

1. Omnpenenenne EeHbI AETSHUS IIKaJIbl H3MEPHTEIHFHOTO IPHOOpA.

2. W3mepenue pacCTOSHUM.

3. N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

4. Omnpenenenue pasMepoB MalbIX TEJ.

5. N3mepenne TemriepaTypbl MPU MOMOIIM JKHIKOCTHOTO TEPMOMETpa M JaT4HKa
TEMIIepPaTyphl.

6. [IpoBenenue nccnenoBaHus 1O MPOBEPKE TUIOTE3BI: NANBHOCTh MOJETA IIApHUKa,

MYIMEHHOT'O TOPU30HTAJIBHO, TEM 60.]11)]_]_[6, qeM 60JII:LH€ BBICOTA ITyCKa.

Paszgea 2. [lepBoHayaibHbIe CBEeCHUS 0 CTPOCHHUHU BelllecTBa.

CTpOCHI/Ie BCHICCTBA: a4TOMbI U MOJICKYJIbl, HX Pa3sMCpPBhbI. OHBITI:I, JOKa3bIBAarOIIne
JTUCKPETHOE CTPOCHHE BELIECTBA.

JIBrkenue dvactull BemlecTBa. CBsi3b CKOPOCTH JIBMJKEHMSI YAcTHUIl C TEMIIEpaTypoOH.
bpoyHoBckoe nmBwxkeHue, muddysus. B3anMoaeiicTBue YacTHI] BEUIECTBA: MPUTHKCHUE H
OTTaJIKUBAHUC.

ArperatHble COCTOSIHMSI BEIIECTBAa: CTPOEHUE Ta30B, JKUIKOCTEM U  TBEPABIX
(KpUCTaJUIMYECKHX) Tel. B3auMocCBs3b MEXAy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJHbI.

Hemoncmpayuu.

1. Habmtonenne 6poyHOBCKOTO JIBHXKEHUS.

2. Ha6monenue nuddysuu.

3. Habmionenue sBneHuid, OOBACHSIOMMXCS NPUTDKEHHEM WM OTTAJIKUBaHUEM

YaCTHI] BEIIECTBA.
Jlabopamopuvie pabomot u onvimel.

1. OrneHka AuaMeTpa aToMa METOJIOM PSAOB (C UCIIOIb30BaHHEM (GoTorpaduii).
2. OnbITH IO HAOJIIOAEHUIO TETIJIOBOTO PACIIMPEHHS ra30B.
3. OnbITEI 10 0OHAPYKEHHIO JCHCTBUS CHIT MOJICKYJIIPHOTO PUTSHKCHUS.

Paznen 3. /IBu:keHne U B3auMojieiicTBue TeJl.

Mexanuyeckoe IBUXEHHUE. PaBHOMEpHOE M HEpaBHOMEpHOE ABWKEHHE. (CKOPOCTb.
Cpenssisi CKOpOCTh TP HEPAaBHOMEPHOM JBIKEHUM. Pacu€T myTu 1 BpeMeHH JIBHKEHUS.

SIBnenne uMHepHMHU. 3aKOH WHEpUMH. B3auMonelcTBUE Tell KaKk MPUYMHA U3MEHEHHS
CKOpPOCTH JBIKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. I[lnotHocTh BemiectBa. CBs3b
MJIOTHOCTH C KOJIMYECTBOM MOJICKYJ B €IMHHIIE 00BhEMA BEIIECTRA.



Cuna Kak XapakTepucThka B3auMojencTBus Tein. Cuiia ynpyroctd W 3akoH ['yka.
N3smepenune cuibl ¢ MOMONIBIO JAMHAMOMETpA. SIBIeHUE TIAroTteHus W cuia Tsokectu. Cuna
TSDKECTH Ha Apyrux riaHetax. Bec Tena. HeBecomocth. CnokeHue CHII, HANpPaBICHHBIX 10
onHOI npsimoil. PaBHozelcTByromas cuit. Cuna TpeHus. TpeHHe CKOJNIbKEHUSI U TPEHUE TOKOS.
TpeHue B mpupoie U TEXHHUKE.

Jemoncmpayuu.

1. HaOironenre MexaHUYeCKOro IBMKEHUS Teia.

2. H3mepenune ckopocTy MpsSMOJIMHEIHOTO ABH>KCHHUSL.

3. Halnronenue siBeHNs HHEPITUN.

4. Habmtonenne u3MeHeHus: CKOPOCTH MPH B3aMMO/ICHCTBHH TeJl.

5. CpaBHEHME Mace MO B3aUMOJICHCTBUIO TET.

6. CrnoxkeHue Cuil, HalpaBJICHHBIX 110 OJTHON MPSIMOIA.

Jlabopamopuuvie pabomot u onvimel.

1. Ornpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapUKa B KUJIKOCTU, MOJEIH
AJIEKTPUIYECKOTO aBTOMOOWJIS U TaK Jlajee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKONBXEHUS Opycka WM IIapHKa 10
HAKJIOHHOM INTOCKOCTH.

3. Omnpenenenue MIOTHOCTHA TBEPAOTO TeENA.

4. OMBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTshKeHUs (nedopMainun) npyKUHbI
OT IPUJIOKEHHOU CHUIIBL.

5. OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIbKEHHS OT Beca

TeJa ¥ XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB.

Hasnenne. CrocoObl yMEHBIICHHS ¥ YBEIWYCHHS JaBlieHUs. JlaBneHue Trasa.
3aBUCUMOCTH JaBJICHUA Ta3a 0T 00bEMa, TeMreparypsl. [lepenaua napneHus: TBEPABIMU TEIAMU,
KUJIKOCTAMHU M TazaMu. 3akoH [lackans. [lHeBmMaTHueckue MamivHbl. 3aBUCUMOCTBH JIaBJICHUS
KUJIKOCTH  OT TayouHbel. ['mapocrarmueckuwii  mapamokc.  CooOmiaroniuecs  COCYIbI.
I'mapaBnuueckre MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe naBineHue. [IpUuuHBI CylecTBOBaHUS BO3AYITHOM
obonouku 3emnu. OnbiT Toppuuermnu. M3mepeHue aTMocepHOro AaBieHUS. 3aBUCHUMOCTb
aTMoc(epHOro JaBieHHS OT BBICOTHI Haja YpoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(EepHOTo AaBICHHUS.

JlelicTBue SKUJIKOCTH W Tra3a Ha TMOrpYKEHHOE B HHUX Teno. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3gyxonnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

2. [lepenaua naBiieHUs KUIKOCTHIO U Ta30M.

3. Coobmmaronmecs: CoCy/bl.

4. I'mapaBauyeckuit mpecc.

S. [IposiBieHue neicTBHs aTMOC(HEPHOTO JaBICHUSI.

6. 3aBUCHMOCTh BBITAIKHBAIOIICH CHIIBI OT O00BhEMa MOTPYKEHHOM YacTH Telna |
MJIOTHOCTHU KUAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIECH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue miuaBaHus TeN: MUIABAaHUE WM TIOTPYKEHUE Tell B 3aBUCUMOCTH OT

COOTHOIIICHUS TJIOTHOCTEH Tea M KUIAKOCTH.
Jlabopamopuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejda B BOJE OT 00BbEMaA TMOTPYKEHHOM B
KUAKOCTh 4aCTHU TEJia.
2. OnpeneneHre BBITAJKUBAONIEH CHIIbI, JEHCTBYIOIIEH Ha TENIO, MOTPYKEHHOE B

KHUAKOCTD.



3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUIECH CHJIbI, JCHCTBYIOIIECH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OnbIThHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIONIEH CUIIbI, IEUCTBYIOIIEH
Ha TEJIO B JKHUIKOCTH, OT O00BbEMa MOTPYKEHHOM B YKMIKOCTh YacTH Telda U OT IUIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeomerpa Wi KOHCTPYHPOBAHME JOJKU U ONpPEIEICHUE €€
TPY30MOABEMHOCTH.

Pa3nea 5. PaGora n MOIHOCTH. JHEprus.

Mexanundeckas padora. MOIIHOCTS.

[IpocTeie MeXaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. l[IpaBuiio paBHOBeCHUS
peruara. IlpuMeHeHre npaBuia paBHOBECHS phluara K OJOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KII/I mpocThix MexaHn3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprusi. KuHeTrnueckas W NOTEHIMalbHas 3Heprus. lIpeBpaienue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUH B APYroi. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Onpenenenue pabOThl CWIIBI TPEHUS NPU PAaBHOMEPHOM JIBHKEHHU Tela IO
TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBanue yciioBUl paBHOBECHs pblyara.

3. N3mepenne KITJ] HakTOHHOM TIJIOCKOCTH.

4. N3ydeHue 3aKk0Ha COXpaHEHUsI MEXaHUYECKOU YHEPIUU.

8 KVIACC

Pa3nen 6. TeruioBble siBIeHHS.

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOEHHs BEIIECTBA.
Macca u pasmepsl aTOMOB U MoJIeKyJ. OMBITHI, MOATBEPKAAIONINE OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Mopnenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrammuieckue
u amopdueie Tena. OOBSCHEHHME CBOWCTB Ta30B, KHAKOCTEH W TBEPABIX TEI HAa OCHOBE
MOJIOKEHUN MOJIEKYISIPHO--KUHETUUeCKOM Teopuu. CMayMBaHWE M KaNWUISAPHBIC SIBJICHUSA.
TennoBoe paclIMpeHne U CKaTHUe.

Temneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBMJKCHHSI YacCTHII.
Buytpennsis  sHeprus. CrnocoObl W3MEHEHWs BHYTPEHHEH DSHEpPruu: TeIulonepeaadya u
coBepiiieHre paboThl. BUIbI TeIUIONEpeaun: TEIIONPOBOAHOCTE, KOHBEKITHUS, H3ITYICHHUE.

KomnuuectBo TeIwioTel. YIenbHass TEIUIOEMKOCTb BEMIECTBA. 1eII000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro Oamanca. [InaBieHune W OTBEpAECBaHHME KPHUCTAJUTMUECKUX
BCIIIECTB. YJENIbHAas TemioTa 1uiaBieHus. I[lapooOpa3oBanne W KoHjaeHcamus. Vcmapenwue.
Kunenne. YnenpHas TeruioTa mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHIICHHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IeTbHAs TEII0Ta CrOPaHHUS.

[Mpuntunsl pabotel TeroBbix asurarteneit KIIJ TemnoBoro asuratens. TeruioBsie
JIBUTATEIH U 3aLIUTa OKPYKAIOLIEH CPebl.

3aKOH COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habmtonenne 6poyHOBCKOTO JIBHXKEHUS.

2 Ha6monenue nuddysun.

3. HaGmroieHne siBeHM cMaurBaHUS ¥ KAWIISIPHBIX SBICHUH.
4 HaGnrogenue TenioBoro pacumpeHus Tel.



5. W3meHenne [naBieHHs Ta3a 0OpU H3MEHEHMM oOObEMAa W HarpeBaHUU WIIU
OXJIAXKCHUHU.

6. [IpaBuiia u3amMepeHus: TeMnepaTyphbl.

7. Buns! Tenonepenauu.

8. OxnaxxeHre Mpu COBEPIICHUN PAOOTHI.

0. HarpeBanue nipu coBepiieHUN padOThl BHEIIHUMU CHJIAMHU.

10. CpaBHeHME TEIIIOEMKOCTEN pa3IMYHbIX BEILIECTB.

11.  HabmioneHue KUNeHwUs.

12. Halmrogenne mocTossHCTBA TEMIIEPATYPHI TTPH TUTABICHHUH.

13. Mojenu TEeIOBbIX ABUTATENEH.

Jlabopamopnuvie pabomot u onvimel.

1. OnBITH MO OOHAPYKEHHIO ICUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSHKEHUSI.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM UJIM caxapa.

3. OnBITH IO HAOMIOJACHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U TBEPIBIX
Tedl.

4. Omnpenenenue AaBIeHUS BO3yXa B OaJUIOHE LIMPHIIA.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIECHHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WM OXJIaXKICHHUS.

6. [IpoBepka THUMOTE3bl JMHEHHOW 3aBHCHMOCTH JJIUHBI CTOJIOMKA J>KHIKOCTH B
TEPMOMETPHUUYECKOHN TPyOKe OT TeMIIepaTyphl.

7. HaGnmrogenne  w3MeHEeHWs  BHYTPEHHEW DOHEPrUM Tela B Pe3ysIbTare
TeIuIonepeiadn U paboThl BHEITHUX CHIL

8. HccnenoBanue sBJICHHUS] TEIJI0OOOMEHA MPU CMEIIMBAHWU XOJOTHOW W TOpsUeH
BOJIBI.

0. OnpezeneHne KOIUYECTBA TETUIOTHI, MOJYYCHHOTO BOJIOM MPU TEIUIOOOMEHE C
HarpeThiM METAUIMYECKUM IIUIUHAPOM.

10. Onpenenenne yeabHON TETUIOEMKOCTH BEIIECTBA.

1. HccnenoBanue npouecca uCnapeHus.

12. OnpeneneHre OTHOCUTENBHOM BIIa)KHOCTH BO3/yXa.

13. Ornpezenenne yAelIbHON TEIJIOTHI TJIaBICHUS JIb/aA.

Paznen 7. DiiekTpuyeckue 1 MArHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. [[Ba poxa aneKkTpuyeckux 3apsaoB. B3aumonelcTBue 3apsKEHHBIX
ten. 3axkoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aMMOJACHCTBHS 3apsOKEHHBIX TENl OT BEIHYMHBI
3apsiIOB U PACCTOSIHUS MEXKY TEIaMu).

DnekTpudeckoe noje. Hanpssk€HHOCTD AiekTpudeckoro moss. [puHuun cynepno3uuun
ANEKTPUUECKUX MoJieH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snexktpudeckux 3apsiioB. DJIEMEHTApHbIA AleKTpuueckuid 3apsia. CTpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIOBHSI CYIIECTBOBAHUSA AJIEKTPUUECKOTO TOKa. VICTOUYHMKH
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHM TOK B )KUJIKOCTSX U ra3ax.

Onextpuueckasg wnenb. Cuna ToKa. OyeKTpuueckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma i  ydyacTKa IIEMH.
[TocnenoBarenbHOE U MapaJJIEIbHOE COEAMHEHUE TPOBOIHUKOB.

PaGota u MomHOCTH 37eKTpUuYecKoro Toka. 3akoH Jlxoyns—JleHna. DiekTpuueckue
[ENH 1 MOTPEOUTENN NIEKTPUIECKON dHeprun B ObITy. KOpoTKoe 3aMbIKaHue.

[TocTostHHBIE MarHWTHL. B3anMmoaelcTBHE IMOCTOSTHHBIX MAarHuTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHE AJis ®KU3HU Ha 3emyie. OnbIT Dpcerena. MarHuTHoe mose
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. J[eiCTBE MarHUTHOIO IOJIS
HAa TPOBOJHUK C TOKOM. OJEKTPOJBHUraTrelb TMOCTOSHHOrO TOKa. lMcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



OnbiTel  @apanes. SBneHue siaekTpoMarHuTHOW uWHAYKIUU. [IpaBmwino  JleHna.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS JIEKTPUUECKOW OSHEPTrud. ODJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

1. DJIeKTpHU3alus Tell.

2. JBa pojia aIeKTPUUECKUX 3apsA0B U B3aUMOJIEHCTBUE 3apsKCHHBIX TEl.

3. Y CTpolcTBO M ACHCTBHE DIIEKTPOCKOIIA.

4. DIEKTPOCTATUUYECKAS UHTYKIIHSL.

5. 3aKOH COXpaHEHHMS IEKTPUUECKUX 3aPs/IOB.

6. [IpoBOIHMKY M TUIIEKTPUKH.

7. MopaenupoBaHU€ CIIOBBIX JJUHUM 3JIEKTPUUECKOTO TOJIS.

8. HcTouHrKkH MOCTOSIHHOTO TOKA.

0. JlelicTBUA 3JIEKTPUYECKOTO TOKA.

10. DIIEKTPUYECKHUI TOK B )KHJIKOCTH.

1. I"a30BbIit pazps.

12.  H3mepeHue cuibl TOKa aMIIEPMETPOM.

13. N3MepeHne 351eKTpUYecKOro HarpsKeHUsT BOJTBTMETPOM.

14.  Peocrar u MarasuH CONPOTHUBIICHUH.

15. B3anMoelicTBHE TOCTOSHHBIX MarHUTOB.

16. MogaenupoBaHue HEBO3MOKHOCTH pa3JIEIeHUs M10JIFOCOB MarHUTA.

17. MoaenupoBaHUe€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.

18.  OmbIT Dpcrena.

19. MaruutHoe 1noJie Toka. DJEeKTPOMAarHmr.

20. JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

21. DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

22.  HccnenoBaHue SBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

23. OnbiTel Dapajes.

24.  3aBUCMMOCTb  HAampaBlI€HUs MHAYKLIHOHHOIO TOKa OT YCIOBHH  €ro
BO3HHUKHOBEHHS.

25.  DnexTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

I. OneiTel 1O  HAOMIONEHWIO  JNCKTpH3AlMK  Tell  HHAYKIUEH W 1pu
CONPUKOCHOBEHHH.

2. UccnenoBanue AeCTBUSA 3IEKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKHU.

3. CoOopka u mpoBepka pabOThI ATEKTPUICCKOM SN MOCTOSHHOTO TOKA.

4. N3mepenue u peryiupoBaHue CUJIbI TOKA.

5. N3MmepeHne u peryimpoBaHue HAPSKEHUS.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI  TOKA, MAYIIETO Yepe3 pe3UucTop, OT
COTPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTHUBIICHHS
MPOBOJHMKA OT €r0 JJIMHBI, IUIOIIAIN MONEPEYHOr0 CEYSHHsI U MaTepuara.

8. [IpoBepka npaBuiia CIOKEHUS HAMPSKEHUHN MPU MOCIEA0BATEIIbBHOM COCIMHEHUH
JIBYX PE3UCTOPOB.

0. [IpoBepka mpaBuia A CUITbI TOKA MPU MAPAJUIETbHOM COCIMHEHUN PE3UCTOPOB.

10. Onpenenenne padOTHI AIEKTPHUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

11.  Omnpenenenne MOIHOCTH AIEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HIYIIErO Yepe3 JaMIOuyKy, OT
HaIIPSDKEHUS Ha HEH.

13. Onpenenenne KIIJ[ narpeBarens.

14. I/ICCHGI[OBaHI/IG MAar"suTHOI'O B38.HMO,Z[€I>'ICTBI/ISI IIOCTOSAHHBIX MArHUTOB.



15.  H3ydeHwme MarHMTHOTO TOJISI TIOCTOSHHBIX MAarHUTOB INPH WX OOBEAMHCHUH W
pasieeHHH.

16. Uccnenoanue neicTBUs 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.

17.  OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJbl B3aHUMOJICUCTBHS KaTYLIKH C
TOKOM U MarHuTa OT CHUJIbl TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKE.

18.  H3ydeHue neWCTBHSI MAarHUTHOTO MOJIsi HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u n3yueHue paboThl SJEKTPOABUTATEIISA.

20.  Wzmepenue KIIJ[ snexTpoaBUraTenbHON yCTaHOBKHU.

21. OnbIThl 1O HCCIENOBAHUIO  SBJICHUA  AJIEKTPOMATHUTHOM  MHIYKIUU:

UCCJIEIOBAaHNE N3MEHEHNU 3HAUEHUS U HaIlpaBJICHUs NHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHHS.

Mexanuyeckoe aBwkeHre. MarepuanbHas Touka. Crucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE MNpPSIMOJMHEWHOE JBWXKEHHE. HepaBHOMeEpHOE
NpsIMOJIMHENHOE JBM>KeHHE. CpelHsss M MIHOBEHHAas CKOPOCTh Tejda IpPU HEPAaBHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMoiMHElHOe pABvxkeHue. CBOOOIHOE TMaJeHue.
OmnpiThl [Nanmnes.

PaBHOMEpHOE nBMKEHUE MO OKpykHOCTH. [lepnoa m wactora oOpamenus. JInneinas u
yriioBas CKOpocTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHE.

[Tepssiii 3akoH Herotona. Bropoit 3akon Herotona. Tpetuit 3akon Herotona. [lpuHnmn
CYNEPIIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CWJIa TPEHHSI CKOJBKEHHS, CUjla TPEHUS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TsKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOAHOTO MaJCHHUS.
JBuxenne 1naHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
Neperpy3KH.

PaBHOBecue marepuanibHON TOYKU. AOCOMOTHO TBEpAOE Tenmo. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKpeIUIEHHOM OChbIO BpalieHuss. MoMeHT cuiibl. LleHTp TsoxecTu.

Nmnynsc tena. U3meHnenue umnyinbca. UMiynbe cuiibl. 3aKOH COXpaHEHHS] UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckasi pabota U MOIIHOCTh. PaboTa cui Tsxkectu, ynpyroctu, TpeHusi. CBs3b
sHepruu U pabotel. lloTeHmanbHas SHeprusi Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTenumaneHas sHeprus cxaTod npykuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKOU
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIUH.

Jemoncmpayuu.

I. Habmionenne MexaHMYeCKOro [BIKEHHUS Teja OTHOCUTENIbHO pa3HBIX Tel
OTCYETA.

2. CpaBHeHHME TMyT€M W TPaeKTOpUM JBMXKEHUS OJHOTO M TOro XKe€ Tela
OTHOCHUTEJIHO Pa3HBIX TEJ OTCYETA.

3. N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO IBUKEHHUS.

4. UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUXKEHHUSI.

5. Halnronenue aBMKEHUS Teja Mo OKPY>KHOCTH.

6. Habniogenne MexaHWYeCKUX SIBICHMH, IMPOUCXOAALIMX B CHCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JABI)KEHUU OTHOCUTENIbHO KabuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHMS TeJia OT MacChl TeJia U ICUCTBYIONIEH HAa HETO CUIIBI.

8. HaGmronenue paBeHCTBA CHJT TIPH B3aUMOJICHCTBUAN TEJI.

0. M3menenue Beca Tena Npu YCKOPEHHOM JIBU)KCHUH.

10. [lepenaua nmnysnbca Ipu B3aUMOJEHCTBUM TEJL.



1. [IpeoOpazoBanms SHEPTUU TTPU B3aUMOICHCTBHH TEJI.

12. CoxpaHeHHE UMITyJIbCA IIPU HEYNIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHHe UMITYJIbca MPU a0COIOTHO YIPYTOM B3aUMOJICHCTBUM.

14.  HaGmiomeHue peakTUBHOTO JABHKCHHS.

15. CoxpaHeHHEe MEXaHMYECKON YHEPTUHU TTPU CBOOOJHOM I1aJICHUH.

16. CoxpaHeHHE MEXaHUYECKOM OHHEPruyd IMpu ABWKEHUU Tela MOoJA JIEUCTBHEM
PYKHUHBIL.

Jlabopamopuvie pabomot u onvimel.

1. KoncTpynpoBanue Tpakra AJisl pa3roHa U JajlbHEHIIEro paBHOMEPHOTO JIBUKEHUS
HIapUKa WIH TEJIEKKHU.

2. OrnpeneneHne CpeiHe CKOPOCTH CKOJTBKEHHS OpyCKa WIIH JBMKEHUS IIapuKa o
HaKJIOHHOM IIOCKOCTH.

3. OnpeneneHre YCKOpPEHUs Tella IPU PaBHOYCKOPEHHOM JIBUKEHUH 1O HAKIOHHOMN
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITYTU OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBUKEHHUH
0e3 HayaJIbHON CKOPOCTH.

5. [IpoBepka THMOTE3bI: €CIM TPHU PaBHOYCKOPECHHOM JBWXCHUU 0€3 HadaabHOU

CKOPOCTH MNYTU OTHOCATCA KaK P HEUYETHBIX Yuceii, TO COOTBCTCTBYIOIIUC MPOMCIKYTKU
BPEMCHH OJJUHAKOBBI.

6. HccnenoBanue 3aBHCHMOCTH CHUJIBI TPEHHS CKOJIBXEHHS OT CHIIBI HOPMAJIbHOTO
JTaBJICHUSL.

7. Onpenenenne k03P PHULIHEHTA TPEHUS CKOTBKEHUSL.

8. OnpeneneHne )KECTKOCTH MPYKUHBI.

9. Onpenenenue pabOThl CWIIBI TPEHUS NPU PAaBHOMEPHOM JIBHKEHHU Tela IO
TOPU30HTAILHOW MOBEPXHOCTH.

10.  Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH HPU MOIBEME Ipy3a C UCHOIH30BAHUEM
HETOABMKHOTO U MOABHKHOT'O OJIOKOB.

11.  M3yudeHue 3aKOHA COXpAHEHUS YHEPTHUHU.

Pa3znen 9. Mexanuyeckue KoJie0aHUs U BOJIHBI.

KonebarenpHoe aBmxkenue. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHWIA: MEPUOJI, 4acToTa,
aMIuIUTya. MaTeMaTuyeckuii W TOPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruu mnpu
KOJIe0aTEIbHOM JIBIKEHUH.

3aryxatomue kojaebanus. BeiHy)KneHHbIe Konebanus. Pesonanc. MexaHn4eckue BOJIHEI.
CaoiicTBa MmexaHnnueckux BOJH. [IpogonabHbie U monepeyHbie BOJIHBL. J[JIMHA BOIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEP/IOM TeJie, CEHCMUYECKUE BOJTHBIL.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa TOHA. OTpaskeHue 3ByKa. HGPa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmionenue xonebanuii Te mojx ASUCTBUEM CHIIBI TSKECTH M CUIIBI YIIPYTOCTH.
HaGmronenue xonebanmii rpy3a Ha HUTH M Ha IPY>KUHE.

HaGmroieHre BEIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.

PacnipocTpanenne npoAoiabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).
HaGmroieHne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUI pPE30HAHC.

Jlabopamopuvie pabomot u onvimel.

RPN S

1. Ornpezenienne 4acToThl U IEPHoJia KOJeOaH MaTeMaTHIECKOTO MasTHHUKA.

2. Omnpeznenenue 4acTOTHI U MEpHOa KOIeOaHUH PY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHW MOABEIICHHOTO K HUTH Tpy3a
OT IJIMHBI HUTH.

4. HccnenoBanue 3aBHCHUMOCTH TEepUoAa KOJICOAHWW TPYKWHHOTO MAasTHHKA OT

Macchl rpysa.



5. [IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KoJIeOaHUH Ipy3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpysa.

6. ONbITEI, JTEMOHCTPUPYIOIINE 3aBUCUMOCThH IEpHoAa KOJeOaHW MNPYKHHHOTO
MassTHUKA OT MACChI I'py3a U JKECTKOCTU MPYXUHBI.
7. N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Pa3nes 10. D1eKTpOMarHuTHOE MOJIE M 3J1eKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE MoJie. DJEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJH. Mcronb30BaHNuEe 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3HU.

DnexTpoMarHuTHas npupoja csera. CKkopocTh cBeTa. BolHOBBIE cBOICTBa CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBEBIE cBOMCTBaA CBETA.

Jlabopamopuvie pabomot u onvimel.

1. N3yueHune CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOMIIBHOTO TeedoHa.

Pa3znea 11. CBeToBLI€E ABJICHUS.

JlyyeBas Mognens cera. Mcrounuku cpeta. [IpsimonnHeliHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpa)keHUs CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus cBera. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonb30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONITUYECKUX CBETOBOJAX.

Jlunza. Xonm nydeir B nuH3ze. OnTuyeckas cuctema (oroamnmapara, MHUKpPOCKONA H
Tesneckona. [’ a3 kak onTudeckasi cucreMa. bim3opykocTh U albHO30PKOCTb.

Paznoxxenne OGenoro cera B crmekTp. OmnbiTel HptoToHa. CrokeHHE CHEKTPaJTbHBIX
1BeToB. Jlucnepcus ceera.

Hemoncmpayuu.

1. [IpssMonMHENHOE pacIIpOCTPAHEHHE CBETA.

2. OtpaxkeHue cBeTa.

3. [omyuyenue n300pa>keHHii B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.

4. [Ipenomnenue cpera.

5. OnTuyeckuii CBETOBO/I.

6. Xon Jty4eit B coOnparomei JuH3e.

7. Xoq JIydeil B pacceuBarolet JIUH3E.

8. [TomydyeHnne n300pa’keHUI ¢ TOMOIIBIO JIMH3.

9. [punnun neiictBus oroannapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogpens riasa.

1. Paznoxxenue 6enoro cBera B CIIEKT.

12. [Tomyyenue 6eoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomot u onvimel.

1. HccrnenoBanue 3aBUCMMOCTH yIJla OTPa)KEHHsI CBETOBOT'O JIyda OT yrjla MaJeHusl.

2. N3ydenne xapakTepUCTHK H300paKEHUS IPEMETA B IIJIOCKOM 3epKaJe.

3. HccrnenoBanue 3aBUCHUMOCTH YIja MpPEIOMJIEHHMsS CBETOBOTO Jy4da OT yrjia
MaJICHUSl Ha TPAHUILIE «BO31YX—CTEKIIO».

4. [Tomyyenue n300pakeHNA ¢ ITOMOIIBIO COOMPAFOIICH JTUH3HI.

5. Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

6. OMBITHI 11O Pa3I0KEHUIO O0EJI0TO CBETa B CIIEKTP.

7. OnbITH O BOCHPUATHIO LBETA MPEIMETOB MPH WX HAOIIOJAEHUH Yepe3 IIBETOBBIE
(GUIBTPHIL.

Pa3znea 12. KBanToBLI€e IBJICHHUS.
Omneitel Pezepdhopaa u mumanetapuast mozaens aroma. Mozens atoma bopa. Mcryckanue u
IIOTJIOIICHUE CBETAa aTOMOM. Ksaurel. JIuneyarnie CIICKTPHI.



PannoaktuBHOCTh. Anb(da-, Oera- m ramma-uznydeHus. CTpOEHHE aTOMHOTO sipa.
Hyknonnass mognens aromHoro sigpa. HM3oromsl. PaguoaxktuBHble mpeBpamienus. Ilepuon
noJIypacnaaa aTOMHBIX sIIep.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHUs 3apsiZIOBOIO U MAaCCOBOTO YHCEI. DHEPTrusl CBSI3U
aToMHBIX saep. CBsa3p maccel UM 3Hepruu. Peaknuum cuHTe3a u nenenus supep. Mcrounukn
sHepruun CosHIA U 3BE3N.

Snepnas sHepreruka. JledcTBUS paauOaKTUBHBIX U3JIYYE€HUN HA )KUBBIE OPTaHU3MBbI.

Jemoncmpayuu.

1. CHekTpbl U3Iy4EHHS ¥ TTOTJIONIEHUS.

2. CreKTpbl pa3IMyHbIX ra3oB.

3. CnekTtp Bomopoa.

4. Habmionenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuérunka HOHU3UPYIOMIUX U3TyICHUN.

6. Perucrpanus uznydeHus: npupoaHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopuuvie pabomot u onvimel.

1. HaGumroieHne CTIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB M3ITYICHHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPTUU YACTHIIBI [0 TOPMO3HOMY IyTH (IO
¢dororpadusim).

3. N3mepenne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-000011IAKO LN MOLYIb.

IToBTOpUTENIBHO--0000IAOIIMN  MOAY/Ib NpeAHAa3HAYeH U1 CHCTEeMaTU3aluu U
0000111eHUs] TPEMETHOTO COJIEPKAHMS U OTBITA AEATEIIbHOCTH, MPUOOPETEHHOTO NPU U3YUCHUU
BCEro Kypca (PU3MKH, a TaKkKe JAJs MOATOTOBKU K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMEHY I10
du3uKe 1151 00yJaroUIMXCsl, BHIOPABIINX STOT Y4eOHBINH PEaMET.

IIpy wn3yd4eHMH JAHHOTO MOJIYJS pEAIU3yIOTCS M CHCTEMATU3MPYIOTCS  BHJIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunmBaercs JOCTIDKEHHE MPEIMETHBIX H
METanpeIMETHBIX IUTAHUPyEMBIX pE3yJIbTaTOB o0yueHus, dopmupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB MCCIEIOBAaHUS SBJICHUNI
OPUPOABl U TEXHUKU, OBJIAJEHUE YMEHUSMH OOBSICHATh (PU3MUYECKHE SIBICHUS, NPUMEHS
IIOJIyYEHHBIE 3HAHUS, PELIATh 3aJja4l, B TOM YHCJIE€ KAUYECTBEHHBIE M DKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIHAIBHO JEATEIPHOCTHBIM XapaKTep NAaHHOTO pas3feila pealn3yeTcss 3a CYET
TOT0, YTO 0OYUAIOIINECs BBITOJIHSIOT 33/1aHUS, B KOTOPBIX UM MPEAIaracTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAaHMM pPACHO3HABATH M HAYYHO OOBACHATH (PU3NYECKHE
SIBJICHUS B OKPYKAIOILEH IPUPOJIE U IOBCEIHEBHOM KU3HH;

UCIOJIb30BATh HAYYHBIE METOABI UCCIEIOBAHUSA (PU3NUECKUX SBJICHUH, B TOM 4MCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYUEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayuyHble OCHOBBI HambOoyee BaXXKHBIX JOCTI)KEHHH  COBPEMEHHBIX
TEXHOJIOTH, HallpUMep, MPAKTUUECKOTO MCIOIb30BaHUS Pa3IMYHBIX HCTOYHUKOB SHEPruu Ha
OCHOBE 3aKOHa IIPEBPALICHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB YHEPIHUU.



PA3JIEJI 2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110
®U3NUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3ydyenne ¢Gu3Mku Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs HAaIpaBJICHO Ha
JOCTIKEHUE TMIHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTaTOB.

B pesymprare u3ydeHuss (U3MKH HA YpPOBHE OCHOBHOTO oOmmIero oOpa3oBaHHUS Y
obyyaromierocs OyayT chopMUPOBaHBI CIACAYIOMINE TUIYHOCTHBIC PE3YJIBTATHl B YACTH:

o 1) maTpuoTN4YecKOro BOCIUTAHUSA:

o - IPOSIBJIEHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOM
(bu3HYEeCcKON HAYKH,

o - IICHHOCTHOE OTHOIIIEHHE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

o 2) rpaKJIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

o - TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXIEHHHM OOIIECTBEHHO3HAYMMBIXU
THYECKUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHKCHUN (DU3HKHY;

o - OCO3HAaHHE BAXHOCTH MOPAIBHO--3TUUYECKUX MPHUHIMIOB B JCATEIBHOCTH
YYEHOT0;

° 3) acTeTM4YeCKOr0 BOCIIMTAHMS:

o - BOCIIPHUSTHE 3CTETHYECKHX KauyeCTB (UINYECKOW HayKu: €€ TapMOHHUYHOTO
MIOCTPOEHUsA, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

o 4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

o - OCO3HaHHUE LEHHOCTH (PU3NUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MUpPa, OCHOBBI Pa3BUTHs TEXHOJIOTHH, B&XKHEHIIEW COCTABISIOIIECH KYJIbTYPBI;

o - Ppa3BUTHE HAy4YHOW IIOOO3HATENLHOCTH, HWHTEpeca K HCCIEA0BATEIbCKOM
JIeSATEIbHOCTH;

o 5) popmupoBaHus KyJbTYPbI 310POBbS U IMOLUMOHAJIBHOI0 0JIATONIOJIYYHS:

o - OCO3HaHME IIEHHOCTH Oe3omacHOro oOpa3a JKW3HHM B  COBPEMEHHOM

TEXHOJIOTHUYECKOM MHUPE, BAXKHOCTU IIPpaBHII 0e30macHoOro IMOBEACHUA Ha TPAHCIIOPTC, HaA
aoporax, € 9JICKTpUICCKUM U TCIIJIOBBIM 060py,[IOBaHI/IeM B JOMAIITHUX YCJIOBUSAX;

o - cpopMUpOBaHHOCTH HAaBBIKA pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIUOKY U
TaKOTO K€ IPaBa y APYroro 4ejJoBeKa;

o 6) TPy10BOT0 BOCIIUTAHMS:

J - aKTUBHOE Y4YacTHE B pCIICHHHM MPAaKTHYECKHX 337a4 (B paMKax CEMbH,

o0pa3oBaTeNbHOW  OpraHu3alM, TOpojAa, Kpas) TEXHOJOTMYECKOM U COLHaIbHOU
HaMpaBJIEHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUIA;

o - HTHTEPEC K MPAKTUYECKOMY U3YyUCHHIO TTpodeccHii, CBA3aHHBIX C (PU3UKOM;
° 7) IKOJIOrM4eCcKOro BOCIIMTAHUA:
o - OpUEHTaNMs Ha TNPUMEHEHHE (U3UYECKUX 3HAHWM JUIsl PEIICHHUs 3a1ad B

00JIacTH  OKpYXKaroliel cpepl, IUIAaHUPOBAHUS TIOCTYIKOB M OIEHKHM WX BO3MOJKHBIX
MOCJIEACTBUM JJISI OKPY>KAIOIIEN CPEIbI;

J - OCO3HaHME TJIOOAIBFHOTO XapakTepa HSKOJOTMYECKHX IpoOJIeM M IMyTeH wHx
pelIeHus;

o 8) aganrtauuMM K WM3MEHAKIIMMCS YCJIOBHSAM CONUAJIBHON W NPHPOJTHON
cpelbl:

J - TOTPeOHOCTh BO B3aUMOJICHCTBHHU NPH BBIMOJIHEHUH UCCIEIOBAHUN U TIPOESKTOB
¢u3nyecKkoil HalpPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM APYTHX;

J - TIOBBIICHWE YPOBHS CBOGH KOMIIETGHTHOCTH dYepe3 IPaKTHYECKYIO
NeSITeTIbHOCTD;

o - IOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4ucie (OPMYIHPOBATH

UACH, IOHATHA, TUIIOTE3bI O (bHSI/I‘IeCKI/IX 00BbEKTax U SIBJICHUSX



o - O0COo3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHMN W KOMIIETEHTHOCTEH B 0OIacTw
bu3uKy;

o - IJTAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PM3MUECKUX 3HAHUIA;

o - CTpEMJICHHE aHAJIM3MPOBATh M BBIABIATH B3aHMMOCBSI3U MPHUPOJBI, OOIIECTBA U
9KOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

o -OLIEHKA CBOMX JCHCTBMM ¢ YYETOM BIMSIHMS Ha OKPYXKAIOILYIO Cpeny,

BO3MO’KHBIX TVIOOQIBHBIX HOCHCHCTBHﬁ.

METANPEAMETHBIE PE3YJIbTATHBI

B pesynbrare ocBoeHHs mporpammbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuaromerocss Oyayr chOpMHUPOBaHBI MeTampeAMeTHbIEe Pe3yJbTaThl,
BKJIIOYAIOLIME TIO3HABAaTENbHbIE YHUBEpCAJIbHbIE Y4eOHbIE JEHUCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCaJbHbIC YUeOHbIE ICHCTBHSI, PETYISITUBHBIC YHUBEPCATIbHBIC YUeOHbIE 1CHCTBHS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHUS

ba3oBble Jiornyeckue AecTBUA:

o BBISBIISITH M XapaKTepU30BaTh CYIIECTBEHHbIC PU3HAKUA OOBEKTOB (SBICHHIA);

L] YCTaHaBJII/IBaTL CYHIGCTBCHHBIﬁ HpI/IBHaK KJIaCCI/I(bI/IKaLII/II/I, OCHOBAHHUA IJId
00001IICHNS ¥ CPaBHEHUS;

o BBISIBJISITH  3aKOHOMEPHOCTH UM TPOTHBOPEYMS B paccMaTpUBaeMbIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSX, OTHOCSIUXCS K PU3UICCKUM SIBIICHUSIM;

o BBISIBJISITh IPUYMHHO--CJICICTBEHHBIC CBSI3U NIPH W3YYCHHH (DH3UYECKHUX SBICHHMA

H [IpomueccoB, ACIaTbhb BbIBOABI C HCIOJB30BAHUCM JNCAYKTHBHBIX W HWHIAYKTUBHBIX
YMO3aKJIIOYeHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (U3NUECKUX BEJTUUHH;

o CaMOCTOSITEIbHO BBIOMpaTh CIOCOO pemieHus: y4eOHOW (U3MYECKOW 3aaqu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEIICHHUs, BBIOOp HamboJiee MOIXOIAMIET0 C YYETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3soBble ucciienoBare/ibCKie AeHCTBUA:

J UCTIOJIb30BaTh BOIIPOCHI KaK UCCIIEAOBATENLCKUI HHCTPYMEHT TIO3HAHUS;

J NOPOBOIUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOMXHBIN
(bU3HYECKU HKCTIEPUMEHT, HEOOJIBIIIOE CCIIeIOBaHNE (PHU3NUECKOTO SBIICHHUS;

J OLICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH MH(OPMAIMIO, TOJYYCHHYIO B
XOJI€ UCCIICIOBAHUS MM SKCIIEPUMEHTA;

o CaMOCTOSITENIbHO  (pOpMyIUpOBaTh OOOOIIEHHSI M BBIBOJABI IO pe3yibTaTaM
HPOBEEHHOTO HAOIOACHM S, OTIBITA, UCCIICJOBAHMS;

J IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a

TaK)K€ BBIIBUTaTh MPEANOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padorta ¢ undopmanmeii:

o OPUMEHSTH PAa3JInYHbIE METOAbI, HHCTPYMEHTBI M 3alpOCHl IPU MOUCKE U 0TOOpE
nH(OPMAIIMU WM TaHHBIX C YIETOM MPEIOKEHHON yueOHOM PU3NUeCKOn 3a/1a4u;

o aHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh M  HMHTEPIPETUPOBATH  HH(GOPMAIUIO
Pa3TUYHBIX BUJIOB M JOPM MPEACTABICHUS;

o CaMOCTOSITENIHO BHIOMPATh ONTUMANIBHYIO (hOpMY MpeCTaBICHHs HH(OPMAIIH U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIOKHBIMU CXEMaMH, AMarpaMMaMH, HHOM rpadukoil u
X KOMOWHAIUSMH.

KoMMyHMKaTUBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS:

o B Xo7ic 00CYX/IeHHsI y9eOHOTO Marepuasa, Pe3yJbTaToB JIA0OPATOPHBIX padoOT H
IPOCKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXJIaeMOH TeMbl W BBICKA3bIBaTh WJCH,
HAaIleJICHHbIE Ha pelleHUe 33/1a4U U MOJAJIep KaHre OJ1arokKeaTeIbHOCTH O0IIEeHNS;



o COIIOCTABJIATh CBOM CYXKICHUSA C CYXKICHUSAMH JPYTHX YYaCTHHKOB JHMAJIOra,
OOHapy>KUBaTh Pa3InYMe U CXOJCTBO MO3ULIUH;

o BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

o nyOIMYHO TPEACTABIATh PE3yAbTaThl BBIMOTHEHHOTO (DU3MYECKOTO OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, IPOCKTA);

o IIOHUMAaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOM W WHIWBHUAYaJIbHOUN
paboThI IPH peIIeHNH KOHKPETHON (PU3NYECKOM MPOOIIEMBL;

° MIPUHUMATh LIEJIM COBMECTHOW NESITEIbHOCTH, OPTaHU30BBIBATH EUCTBUS MO €€

JOCTHKEHHUIO: paclpeiesaTh PO, 00CYXIaTh MPOIECCH U PE3yabTaThl COBMECTHON paboTHI,
0000111aTh MHEHUS HECKOILKUX JTIOOEH;

o BBITIOJTHATH CBOIO YacTh pa0OThI, TOCTHTasi KAUECTBEHHOTO PE3ysIbTaTa Mo CBOEMY
HANPAaBJIECHUIO U KOOPAUHUPYS CBOU JCUCTBHUSA C APYTUMU UJIEHAMH KOMAaH/IbI;
o OLICHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT 1O KPUTEPHSIM,

CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.
PeryasitTuBHbIe YHHBepcaJbHbIe yUeOHbIe AelicTBUS

Camoopranuszaums:

. BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX W Y4YEOHBIX CHTYalHUsX, TPEOYIOUIUX ISt
penienus pU3NUeCcKUx 3HAHUI;

o OpUEHTUPOBAThCA B PasNUYHBIX  TNOAXOAAaX  MPUHATHS  pPEUICHHM
(MHAMBHIyaTbHOE, IPUHSATHE PEIICHUS B TPYIINE, TPUHATHE PEIICHUH TPYIIION);

. CaMOCTOSITEIIFHO COCTABIIATH aJITOPUTM pelieHHus (GU3NIECKOH 3aaui WK TUTaHa

UCCIIEIOBaHUA C  Y4€TOM HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh NIPEAIaracMble BAPUAHTBI PEILICHUN;

o JienaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

° JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYallMHU U IIpeyiaraTh IiaH €€ U3MECHECHUS;

o O6I>SICH$ITB IMPUYIUHBI JOCTUKCHUA (HGI[OCTI/I)KCHI/ISI) PE3YyIbTATOB ACATCIILHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

o BHOCUTb KOPPCKTUBBI B ACATCIBHOCTDH (B TOM YHCJIC B XOJA BBIIIOJIHCHUA

(U3UUECKOTr0 MUCCIIEOBaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIbCTB, U3MEHHMBIIUXCS
CUTYaIlUii, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

o OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

o CTaBUTH ce0si HA MECTO JPYroro 4YeiloBeKa B XOJ€ CIopa WU JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

o npHU3HaBaTh CBOE MPABO Ha OWIMOKY MpH pelIeHUU (U3NYECKUX 3a]ady WIH B

YTBCPKACHUAX Ha HAYUYHBIC TCMbI U TAKOC KC IIPAaBO APYTOTO.

INPEAMETHBIE PE3YJIbTATHI

K koH1y oOyueHus B 7 Kjacce npeAMETHbIE Pe3y/lbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHIA:

o UCITIOJIb30BaTh MOHATHUS: (DU3MYECKHE M XHUMHUYECKUE SIBJICHMS, HaOIIOJCHUE,
9KCHEPUMEHT, MOJIeIb, TMIIOTE3a, €AMHULBI (PU3MUECKUX BEJIMUYUH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHMSL ~ BemiecTBa (TBEpHOE, IJKUAKOE, Ta3000pa3HOE), MEXAaHWYECKOE JIBKCHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHs, PaBHOAEHCTBYIOLIAs CHIIA,
nedopmanus (ynpyras, niacTuyeckas), HeBeCOMOCTb, COOOIIAIONINECS COCY/IbI;

o paznuyath sBieHUs (naud¢y3us, TEIUIOBOE JBUKEHHWE YaCTHUI] BEIIECTBa,
PaBHOMEpPHOE [IBIJKEHUE, HEPAaBHOMEPHOE [IBWKCHUE, HHEpPLUSA, B3aUMOACHCTBHE Tel,
paBHOBeCHE TBEPABIX TEN € 3aKPEIVIEHHOW OCBIO BpalleHMs, Iepeladya NaBJICHUsS TBEPIABIMHU
TeJIaMH, JKUAKOCTAMU M Ta3aMM, aTMOoc(EepHOe JaBjieHUE, IUIaBaHUE TeJl, IPEeBpallCHUs



MEXaHUYECKOM HHEpPruM) IO ONHUCAHUI0O MX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3MUYECKOE SBICHUE;

o pacro3HaBaTh MPOSABICHUE W3YYEHHBIX (PU3MUYECKHX SIBJICHUH B OKpYKaIOIIEM
MHUpE, B TOM 4YHCIe (U3HUECKUE SIBICHHUS B IMPHPOJE: NMPUMEPHI ABIKEHHUS C PA3TUUHBIMU
CKOPOCTSIMH B >KMBOW M HEXHMBOW NPUPOAE, NECUCTBUE CUJIBI TPEHUS B NPUPOJE U TEXHUKE,
BIUSHUE aTMOC(EpHOro JaBIIEHUS Ha >KMBOM OpraHW3M, IUIaBaHWE pbIO, phUard B TEJe
YyeJIoBeKa, IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/lauy B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE
CBOIcTBa (TpU3HAKK) GUBNIECKUX SBIICHUM;

o ONKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (UIUUYECKUE SIBICHUS, HCIONb3Ys
buznyeckue BeIUMUMHBI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Te€ja, CHJIa TPEHUs, AaBleHUuE (TBEPIOro Teia,
KUJKOCTH, Tas3a), BBITAJKMUBAIOIIAs CHJIa, MeXaHudyeckas paboTa, MOIIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KOI((QUIMEHT IOJIE3HOTO JCHCTBUS MEXaHH3MOB, KHHETHYECKas H
NOTEHLMAJbHAs DJHEPrus), NpU ONHCAHUM TMPABWIBHO TPAKTOBATh (DU3UUECKHH CMBICI
UCTIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHHS W €IUHUIBI (DU3MYECKUX BEIMYWH, HAXOAWUTh
(dbopMyIibl, CBS3bIBAIONINE NAaHHYIO (U3MUYECKYI0 BEITUYMHY C APYTMMHU BEITUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3UYECKUX BETUYMH;

o XapaKTepru30BaTh CBOICTBA Tel, (PU3NYECKHE SBJICHUS U TPOIECCHI, UCTIONb3Ys
npaBujia CJIOKEHHs CUil (BJIOJIb OJTHOM MpsMoi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna,
MPaBUIIO paBHOBeCUs pbiuyara (0OJ0OKa), «30JI0TOE MPABHIO» MEXAHHWKH, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEepIuu, IPHU 3TOM J1aBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aIIUCHIBATH €TI0
MaTEMaTUYECKOE BBIPAXKEHHUE;

o OOBSICHATh (PU3UUECKUE SIBICHUS, MPOLECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMii MpaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIABIATH PUYUHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIaroB ¢ omopoid Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NUYECKUX SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pemaTth pacuéTHble 3amadv B 1—2 NEWCTBHS, MCIOJB3YS 3aKOHBI M (POpPMYIIHI,
CBsI3bIBAaIOIIME (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHUS 3aJauyd 3alHChIBaTh
KpaTKOE YCIIOBUE, IMOJACTABIATh (U3NYECKUE BEIMYUHBI B (POPMYINBI U MPOBOAUTH PACUETHI,
HAaXOJUTh CIIPABOYHbIC JaHHbBIC, HEOOXOAUMBIE ISl PELICHHUs 3a/]a4, OLCHUBATh PEATMCTUYHOCTD
MOJIYYCHHOW (PU3MUECKON BETUUNHBI;

o pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIU (HU3HYECKUX
METOJI0B, B ONHCAHUU HCCIEAOBAHUS BBIIEIATh NPOBEPAEMOE MPEANOIOKEHUE (TUIIOTEY),
pasznuyaTth M MHTEPIPETUPOBATh IMOJYUYEHHBIM pe3yiabTaT, HAXOAWTh OLIMOKH B XOJE OIbITa,
JienaTh BBIBOJIBI IO €T0 pe3ybTaTaM;

o IOPOBOIUTH OMBITH M0 HAOMIOACHUIO (U3UYECKUX SIBICHUN WU (PU3nYecKux
CBOMCTB Tell: (QOpMYIUPOBaTH MPOBEPSEMbIE TMPEANOTIOKEHUsI, COOMPATh YCTAHOBKY W3
NPEIOKEHHOT'0 000PYA0BaHUS, 3aUCHIBATH X0/ ONbITa U (JOPMYIINPOBATH BHIBOJIBI,

o BBINOJIHATh TpPSMbIE M3MEPEHUs PACCTOSIHMS, BPEMEHH, Macchl Tena, 00béMa,
CWJIBI U TEeMIIepaTypbl ¢ UCIOJIb30BAHHEM aHAJOTOBBIX W MU(PPOBBIX MPHOOPOB, 3aNHMCHIBATH
MOoKa3aHus TPUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

° MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OHOM (PM3MUECKOM BEIIMUYMUHBI OT APYTrOn
C UCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILErOCs Tela OT
BPEMEHM [BIKEHHS Tella, CHUJIbl TPEHMs CKOJBXKEHHs OT Beca Teja, KauyecTBa o0paboOTKu
MIOBEPXHOCTEN TEJI M HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHHS TEJl, CHIIbI
YIOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM HacTh
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTU Teja, OT TJIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIOBUU IUIaBaHMS T, YCIOBHM paBHOBECHs phlyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO HCCIEOBAHUS, COOMPATh YCTAHOBKY U BBIMOJHATH
U3MEpEeHUs, ClieAysd MPeAo)KeHHOMY IUIaHy, (UKCUPOBATh pe3yNbTaThl MOJYyYECHHON



3aBUCUMOCTH (M3UYECKUX BEIMYMH B BHJE MPEITIOKEHHBIX TabmuI M TrpaduKoB, NenaTh
BBIBOJIbI 10 PE3YJIbTaTaM UCCIIEIOBaHMSI;

o IPOBOJIUTH KOCBEHHbIE U3MEPEHUs! (PU3MUECKUX BEIMYMH (IIOTHOCTh BEIIECTBA
XKUAKOCTH U TBEPAOIO TENa, CUJIA TPEHUS CKOJbXKEHHUS, JaBJICHHE BO3/lyXa, BBITAJIKHUBAIOIIAS
cuia, JAeMCTBYyIOIas Ha MOTPYKEHHOE B JKUIKOCTh TeNO, KO3 UIMEHT MOJE3HOTO NeHUCTBUS
IPOCTBIX MEXaHW3MOB), CIEAYS IPEAJOKEHHOM HWHCTPYKIMHU: NPHU BBINOJIHEHUH HU3MEPEHUN
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BHIYHMCIISATH 3HAYEHHE HCKOMOM BETMUHMHBI;

o coOMoIaTh TMpaBWiia TEXHUKH O€30MacHOCTH Tpu padoTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;
o yKa3blBaTh MPUHIUIMBI JCHCTBHS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETpP, IUHAMOMETpP, COOOIIAIONINECs] COCyAbl, OapoMeTp, pbluar, MOABMXKHBIA U
HETIOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

o XapaKTepU30BaTh TPHUHIIUIGI JACHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB C OMOPOM HAa MX OMUCAaHUA (B TOM YHCIIE: MOAINIMITHUKA, YCTPOHCTBO BOJIONPOBO/IA,
TUIPABIMYECKUM IIpecC, MaHOMETP, BBICOTOMED, MOPIIHEBONH HACOC, apeoOMETp), HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SIBJICHUH W HEOOXOAUMBbIC (U3MYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

o NPUBOJIUTH TpUMEPHl (HAXOAWTH HH(POPMANHMIO O TMPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHWI B MOBCEIHEBHOM XU3HU JUIsl o0ecriedyeHus 0e30MacHOCTH
npu oOpamieHuu ¢ MpuOopaMH MW TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/I0pOBbS U
COOIIOICHHSI HOPM SKOJIOTHUECKOT0 IOBE/ICHHUS B OKPYKAIOIIEH cpelie;

o OCYIIECTBIISATH OTOOP MCTOUYHUKOB MH(pOpMarmu B VIHTepHETE B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAaHUM M IMYTEM CpaBHEHUs
Pa3IUYHBIX HCTOYHUKOB BBIJACNIATH HMHGPOPMAIUIO, KOTOpasl SBISETCS MPOTUBOPEUMBON WIIH
MOXET OBITh HEJOCTOBEPHOM;

o UCIIOJIb30BAaTh TMPHU BBINOJIHEHUW YYEOHBIX 3aJaHWi HAYYHO--TIOMYJISPHYIO
JIUTepaTypy (U3NYECKOTO COJEpKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT,
BIQJICTh TpHEMAMHM KOHCIIEKTHPOBAHHS TEKCTa, TNpeoOpazoBaHus WHGOpPMALUKA U3 OMXHOU
3HAKOBOW CUCTEMBI B JIPYTYIO;

o CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCHbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE
2-3 UCTOYHMKOB HH(pOpMaUUU (PUINYECKOTO COJCp)KAHUS, B TOM 4HCIE MYyOJUYHO [eNnaTh
KpaTKe COOOLICHHS O pe3ybTaTax MPOEKTOB MM YYEOHBIX HCCIIEJOBAHU, IPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3yYEHHBIM MOHATUHHBINA amnmapaT Kypca (U3HKH, COMPOBOXKIATh BHICTYILUICHHUE
MpE3EHTALNEM;

o OpU  BBIMOJTHEHUHM YYEOHBIX TPOEKTOB ¥  MCCIEIOBAHUU  pPaCHpENeNsTh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABJIEHHBIMU 33JauaMU, CJIEIUTh 3a BBINOJIHEHUEM
IUTaHAa JCHCTBUI, aJeKBAaTHO OIICHMUBAaTh COOCTBEHHBIH BKIAJ B JEATEIBHOCTH TPYIIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMECHHM

o UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE IBH)KEHHE aTOMOB
U MOJIEKYJ, arperaTHbIe COCTOSHHS BELIeCTBa, KPHUCTAUIMYECKHE M amMopdHbIE Tena,
HACBILICHHBI ¥ HEHACBIIICHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTUs,
TEIJIOBOM JIBUraTelb, 3JIEMEHTAPHBINA IEKTPUUECKUH 3apsif, HIEKTPUUECKOE I10JIE, IIPOBOJHUKHI
U TU3JIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

o pasnuyath SIBICHUS (TEIUIOBOE PACIIUPEHUE U CHKaTUe, TeIUIonepeaayda, TerioBoe
paBHOBeCcHE, CMayMBaHUE, KaNWUISIPHBbIC SBJICHUS, HCIApEHUE, KOHJACHCAIMs, IUJIaBJICHUE,
KpucTaym3anusi (OTBEpJeBaHuE), KUIMEHUE, Teruionepenaya (TemIOnpoOBOAHOCTb, KOHBEKIINS,
U3IyYEHUE), AIEKTpU3alMsl TeJl, B3aUMOACHCTBHUE 3apsAl0B, IEHCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MarHUTOB, IEHCTBUE MAarHUTHOTO MOJIsl HAa MMPOBOJHUK C



TOKOM, 3JIEKTPOMAarHUTHas WHIYKIMS) 10 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;

J pacro3HaBaTh MPOSABICHUE W3YYEHHBIX (PU3MUYECKHX SIBJICHUH B OKpYKaIOIIEM
MHUpE, B TOM u4uclie (U3MYECKUE SBJICHUS B TPUPOAE: IOBEPXHOCTHOE HATSDKEHUE H
KalWUISIpHBIE SIBJICHUSI B MPUPOJE, KPUCTAIBI B Npupoze, uzinydenue ColslHLa, 3amep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00pa30oBaHUE POCHI, TYMaHa, UHEsl, CHEra, YJIEKTPUUYECKHE SIBJICHUS B
aTMocdepe, 3IEKTPUYECTBO JKUMBBIX OPraHM3MOB, MarHUTHOE MoJjie 3eMJH, Apeid Moirocos,
pOJb MAarHUTHOTO TOJS Ui JKM3HM Ha 3emile, IMOJIIPHOE CUSHHUE, NPU 3TOM IEPEBOIUTH
MPaKTUYECKYIO 3a7]a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3NUECKHIX
SIBJICHUI;

J ONKCHIBATH M3YYCHHBIC CBOMCTBA Tel M (U3UUECKUE SIBICHUS, HCIONb3Ys
buznyeckue BeNMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPIusi, KOJMYECTBO TEIIOTHI, yAeIbHas
TETIOEMKOCTh BEILECTBA, yJeNbHAs TEIJIOTa IUIABJICHUS, yAelbHas TeroTa mapooOpa3oBaHus,
ylenabHas TEIIoTa CropaHusl TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOr0 JEHCTBHS TEIJIOBOM MAIllHBI,
OTHOCHUTEJIbHASI BJIAXHOCTh BO3JyXa, JJIEKTPHUUECKUH 3apsAl, CWIa TOKa, JIIEKTPHUECKOE
HaNpsDKEHUE, COMPOTHUBIICHHE NPOBOJHUKA, YNEIbHOE CONPOTHBIEHHE BeLIeCTBa, paboTa u
MOIITHOCTh 3JIEKTPUUYECKOI'O TOKA), MPU ONHUCAHUH MPABUIBHO TPAKTOBATh (PM3MUECKUH CMBICI
UCIOJIb3YEMBIX BEJTMYHMH, 0003HAYCHUS U €IUHUIIBI PU3NYECKUX BEIUUMH, HAXOIUTh (POPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIMYMHY C JIPYTMMHU BEJIWYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYUH;

o XapaKTepu30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHHUS U MPOLECCHI, HCIOIb3Ys
OCHOBHBIC TIOJOXKEHHUSI MOJICKYJIIPHO--KMHETHUECKOM TEOpUH CTPOCHUS BEIIECTBA, MPUHIIUII
CYTIEpHO3UIMK ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ans
y4JacTKa Lemny, 3akoH Jxoyns—JIeHa, 3akoH coXxpaHeHus! SHEPTUH, IIPHU ITOM J1aBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3alKCHIBATh €70 MaTEMaTHUYECKOE BhIPAXKECHHE;

o O0BACHATH (pU3MUECKHEe MPOIECCHl U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUYNHHO-CIICACTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHWE M3 |—2 JIOrMYeCKHUX IIaroB ¢ OMOpoil Ha 1—2 W3yYEeHHBIX CBOMCTBA
bu3nUecKux SBICHUN, PU3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

J pemaTh pacu€THble 3ajaud B 2—3 NEHCTBHUSA, MCIONB3YS 3aKOHBI U (DOPMYIIBL,
CBs3bIBAONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHallu3a YCIOBHUS 3aJayd 3alUChIBATh
KpaTKoe YCJIOBHUE, BBISBIATH HEIOCTATOK NAHHBIX JJIS PEIICHHUsS 33/Ja4yM, BHIOMpPATh 3aKOHBI U
dbopMynbl, HeoOXoaUMBIE AJis €€ PElIeHUs, MPOBOJIUTH Pacdy€Tbl U CPaBHHUBATH IOTYYEHHOE
3HaYeHHe (PU3NUECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

J pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (PHU3HUECKUX
METOJIOB, HCIOJNB3YSl OIMCAaHUE WCCIIEIOBaHUS, BBIIEIATh IPOBEPSEMOE MPENAIOIOKEHUE,
OLIGHUBATh MPABHIBLHOCTH MOPSAIKA POBEICHHS UCCIICAOBAHUS, IENIaTh BHIBOJIBL;

o IOPOBOIUTH OMBITH 0 HAOMIOACHUIO (U3UYECKUX SIBICHUNH WU (PU3nYecKux
CBOMCTB Ten (KamWUIApHBIE SIBICHHUSA, 3aBUCHUMOCTh JaBJICHHUS BO3AyXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH Tpollecca OCTHIBAaHMS W HAarpeBaHUs TNPH M3IYYCHHH OT I[BETa
u3Tyyarouieil (Iorjomanieil) MmoBEpXHOCTH, CKOPOCTh MCIApPEHHUs] BOJBI OT TEeMIIepaTyphbl
KHUJKOCTH U IUIOMIAIN €€ MOBEPXHOCTH, AJIEKTPU3ALHUS TEJI U B3aMMOJCHCTBHE 3JIEKTPHUUECKUX
3apsA0B, B3aMMOJCICTBHE IOCTOSHHBIX MAarHWTOB, BHU3yallU3allisd MAarHUTHBIX MOJIeH
NOCTOSIHHBIX MAarHUTOB, JEMCTBUS MAarHUTHOTO IIOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBAa  AJEKTPOABHUIATENsl  MOCTOSHHOTO  TOKa):  (OpMyIupOBaTh
IpoBepsieMble MPEINOJIOKEHUS, COOMPAaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHHUA,
OIMCHIBATh XOJ ONbITAa U (OPMYIUPOBATH BHIBOIBI;

o BBIMIOJHATh NpPSIMble H3MEPEHHS TeMIepaTypbl, OTHOCHUTEIbHON BIAXKHOCTH
BO3/yXa, CWJIbI TOKA, HANpPSKEHHS C HCIOJIB30BAaHHMEM AaHAJOTOBBIX MPHOOPOB M JATYMKOB



(bu3nYeCKuX BEIWYUH, CPAaBHUBATH PE3yJbTaThl U3MEPEHUN ¢ y4y&TOM 3aJaHHOIN abCONIOTHOMN
MOTPEITHOCTH;

° MIPOBOJMTH UCCIIECIOBAHUE 3aBUCUMOCTH OJTHOM (PH3NYIECKOM BETUYHUHBI OT IPYTOn
C HCIOJBb30BAHMEM MPSIMBIX H3MEpPEHUN (3aBUCMMOCTH CONPOTHUBIICHHMS] MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU TOTEPEYHOT0 CEUYEHUs U YAEIbHOTO CONPOTHUBIICHHUS BEUIECTBA MPOBOJIHUKA,
CHJIBl TOKa, WIYLIErOo 4Yepe3 MPOBOJHUK, OT HANPSLDKEHHS Ha MPOBOAHUKE, HCCIIEIOBAHUE
MOCNEAOBATEIbHOTO W MapauieIbHOTO  COEIWHEHUH  MPOBOJHUKOB):  IJIAHUPOBATH
UCCJIEIOBaHNE, COOMPATh YCTAHOBKY U BBIMIOJHATH U3MEPECHHUSI, CIECAYS MPEII0KEHHOMY IIJIaHy,
¢ukcupoBath pe3yabTaThl MOJIYYEHHOW 3aBUCHMOCTH B BHUAE Tabnull U rpadukoB, AenaTh
BBIBO/JIBI 10 PE3YJIhTaTaM HCCIICIOBAHMS;

o NPOBOJAWTH  KOCBEHHBIE  M3MEpEHUs  (PU3NYECKUX  BenWuuH  (yaenbHas
TEIUIOEMKOCTh BEIIECTBA, CONMPOTHUBIIEHHWE MPOBOJHKKA, paboTa M MOIIHOCTH 3JIEKTPUUYECKOTO
TOKAa): TUIAHUPOBATh H3MEPEHHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
NPEJIOKEHHOW HHCTPYKIUHU, U BBIYUCIIATH 3HAaYCHHE BETUUUHBL;

o coOMoIaTh TMpaBWJIa TEXHUKH O€30MacHOCTH Tpu padoTe ¢ 1abopaTOpHBIM
o0opynoBaHueM;

o XapaKTepU30BaTh TMPHUHIIUIGI JACHCTBUS HM3yYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOM Ha UX ONMMCaHHs (B TOM YHUCIE: CUCTEMa OTOIUICHHS JAOMOB, THTPOMETD,
napoBas ~ TypOWMHA, ammepMeTp, BOJBTMETP, CUETYMK  DJICKTPUYECKOW  DHEPIHH,
3JICKTPOOCBETHTEIIbHBIC  MPUOOPBI,  HArpeBaTeNIbHBIC  DJIEKTPONPHOOPH  (TpUMEpHI),
ANEKTPUUECKUE TMPEIOXPAHUTENH, SJICKTPOMArHUT, HJIEKTPOJBUraTeIb IOCTOSHHOTO TOKa),
UCIIONIB3YSl 3HAaHHUA O CBOMCTBax (U3MUECKUX SABJIEHUN UM HeoOXoaumble (U3HUECKUe
3aKOHOMEPHOCTH;

o pacrmo3HaBaTh MPOCThIC TEXHUYECKHE YCTPOUCTBA U U3MEPHUTEIbHBIC MPUOOPHI 110
CXeMaM M CXEMaTHUYHbIM pUCYHKaM (KHAKOCTHBII TEpPMOMETp, TEpMOC, IICUXPOMETD,
TUTPOMETp, JIBUraTejlb BHYTPEHHETO CTOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI
JNEKTPUYECKUX LIeTeld C TIOCIeNOBaTeIbHBIM M MapajUleNIbHbIM COEAMHEHHEM DIIEMEHTOB,
pasnu4asi yCIOBHBIE 0003HAUEHUS JIEMEHTOB AICKTPUUECKUX IIETICH;

o NPUBOJIUTH TpUMEphl (HAXOAWTH HH(POPMANHMIO O TMPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XU3HU JUIsl o0ecriedyeHus 0e30MacHOCTH
npu oOpaiieHnn ¢ TpuOOpaMH W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHUS 3J0POBbS U
cOOII0ICHHSI HOPM SKOJIOTHUECKOT0 IOBE/ICHHUS B OKPYKAIOIIEH cpelie;

o OCYIIECTBIISITh MOUCK MH(MOpMaUU (U3NUYECKOro cojepkaHus B MHTepHeTe, Ha
OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpPaBHEHUS JOMOJHHUTEIBHBIX HUCTOYHUKOB BBIACIATH
nH(bOpMalINIO, KOTOpas SBJISETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEIOCTOBEPHOM;

o UCIIOJIb30BAaTh TMpPHU BBINOJIHEHWH YYEOHBIX 3aJaHUi HAy4YHO--TIOMYJISPHYIO
JIUTEepaTypy (PU3NYECKOTO COJEpKaHus, CIPaBOYHBbIE MaTepHalibl, pecypchl cetu MHTepHeT,
BIQJICTh TMpHEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, TNpeoOpa3oBaHus WHGOpPMALUU U3 OMTHOU
3HAKOBOW CHUCTEMBI B JIPYTYIO;

° co31aBaTh COOCTBEHHBIC NMMCBMEHHBIC M KPAaTKWE YCTHBIE cOOOIIeHus, 00001mast
UH(POPMALIMIO U3 HECKOJIIBKUX HMCTOUYHUKOB (PH3UUECKOTO COAEP)KaHUs, B TOM YHCIE MyOIUIHO
MPEJCTaBIATh PE3yNbTaThl MPOCKTHOW WM HCCIIENOBATEIbCKOM NEATeIbHOCTH, MPU ITOM
IPaMOTHO HCIOJb30BAaTh W3YyYCHHBIN MOHATUHHBIA amnmapar Kypca (QHU3UKH, COMPOBOXKIATH
BBICTYIUICHHE MIpEe3eHTAIINEH;

o IIPYU BBINIOJHEHUH Y4EOHBIX MPOEKTOB M HCCIEAOBAaHUN (U3NYECKUX MPOLIECCOB
pacnpenensTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABICHHBIMU 3a/1a4aMU, CJICIUTH 32
BBIMIOJTHEHUEM IUIaHA JIEHCTBUN UM KOPPEKTHPOBATh €ro, aJeKBATHO OLICHWBATh COOCTBEHHBIN
BKJIaJ] B JCSATENLHOCTh TPYIIIBI, BHICTPAUBAaTh KOMMYHHKATUBHOE B3aWMOJCUCTBUE, MPOSBISS
TOTOBHOCTb pa3peiaTb KOHPIUKTHI.



K koH1y oOyueHus B 9 Kiacce mpeaMeTHbIE Pe3yslbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHIA:

o UCIIOJIb30BaTh IOHATHS: CUCTEMA OTCUYETA, MaTepUalbHAsl TOYKA, TPAECKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOT'O JBMXKEHHUSA, Nedopmanus (ynpyras, IiacTuueckas), TpeHue,
LIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku, LEHTP TAKECTH, aOCOJIOTHO
TBEPJIOE TEJO, LICHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUsl U BOJIHBI,
3BYK, HH(QPa3BYK M YJIbTPa3BYyK, 3JIEKTPOMArHUTHbBIE BOJHBI, IIKajla IEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTb, CIIEKTPBI UCITYCKAaHHsI U MOTJIOIICHUs, anbda-, 6eTa- u
ramMma-H3JIy4eHUs, U30TOIbI, AI€PHAs YHEPIeTHKA;

o pa3nuuaTth ABJICHUs (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHENHOE IBH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHE TeJl, paBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTUBHOE [BUXKEHUE, KOJIeOATEIbHOE
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJICOaHUS), PE30HAHC, BOJIHOBOE JIBHIKEHUE,
OTpaKCHHE 3BYKA, MNPSAMOJIMHEHHOE PAaCIHpPOCTPAHCHHE, OTPAXKEHHE W IPEIOMIICHHE CBETA,
NOJTHOE BHYTPEHHEE OTPaKCHHE CBETa, PasJOKEHHe OeJoro CBeTa B CIEKTP U CIOKEHHE
CHEKTPAJIBHBIX IBETOB, IHMCIEPCUS CBETA, €CTECTBCHHAs PaJMOAaKTUBHOCTb, BO3HHKHOBCHHE
JMHENYaTOro CIEKTpa W3JIY4eHMs) [0 ONUCAHUI0 MX XapaKTepHBIX CBONCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

o pacrno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKHX SIBJICHUH B OKpY’KalOIIEeM
Mupe (B TOM 4ucie (pu3nuecKue SBJICHUS B MPUPOAE: MPUIKUBHI U OTJIHBHI, ABM)KEHHE IUIAHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE JBW)KCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSACEHUE, CEHCMHYECKHE BOJIHBI, IIyHAMH, 3XO0, L[BETa TEJI, ONTHYECKHE
ABJICHUA B IpUpPOJAE, OHOJIOrMYECKOoe JEeHCTBHE BHUAUMOIrO, YIbTPa(QHOIETOBOIO H
PEHTTEHOBCKOTO M3JIyUY€HHH, €CTEeCTBEHHBIH paJUOAKTUBHBIA (POH, KOCMHUYECKHE JIyuH,
PaaMOaKTHBHOE M3JIyYE€HUE NPUPOJHBIX MUHEPANIOB, NCHCTBHE PAJIUOAKTUBHBIX M3JIy4CHHU Ha
OpraHu3M 4YeNOBEKa), IPU ATOM MEPEBOIUTH MPAKTHYECKYIO 33/Jady B Y4EOHYIO, BBIICISATH
CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBIICHUI;

o ONHKCBHIBATH M3Y4YECHHBIE CBOMCTBA Tl M (U3NYECKUE SIBICHUS, HCIONIb3Ys
¢du3uueckre BeMMYUHBI (CPEIHSsI U MTHOBEHHAs! CKOPOCTH TeJia IIPH HEPAaBHOMEPHOM JIBUKECHHH,
YCKOpEHHE, NEpPEMEIEHUE, IyTh, YIJIOBas CKOPOCTh, CHja TPEHMs, CUIAa YNPYTOCTH, CHIIA
TSOKECTH, YCKOpPEHHE CBOOOJHOTO TaJeHHs, BeC Tejla, HMILYJIbC Tela, WMIYJIbC CHIIbI,
MeXaHuueckass paboTa M MOUIHOCTb, IOTEHLHUANbHAs »SHEPrus Tejla, MOAHATOrO Haj
MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAS SHEPrus CXKATOW INPYKUHBI, KUHETHYECKas SHEPIHUs,
HIOJIHAsl MEXaHUYEeCKasi SHEPIUs, IEPUOJ U YacTOTa KOJeOaHuil, AJIMHA BOJIHBI, TPOMKOCTb 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeb NPEJOMIIEHUS CPEJbl), IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIOIb3YEMbIX BEIMYHH, 0003HAUCHUS U €IUHUIIBI HPU3NIECKUX
BEJIMYHMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLINE MAHHYIO (PU3NYECKYIO0 BEIHUUHY C JAPYTHMHU
BEJIMYMHAMU, CTPOUTH IPah)uKH U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIINYMH;

o XapakTepu30BaTh CBOICTBA Tell, (PU3NYECKHE SBICHUS U IPOLECCHl, UCTIONb3Ys
3aKOH COXpPAHEHMsI JHEPruHu, 3aKOH BCEMHMPHOIO TATOTEHMs, IPUHLHUII CYNEPHO3UIUN CHJI,
IIPUHINAII OTHOCUTENIBHOCTH ['anmunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMS UMITYJIbCA, 3aKOHBI
OTpaXKEHUs U IIPEJIOMIICHUSI CBETAa, 3aKOHBbI COXPAHEHHMs 3apsJ0BOIO U MAacCOBOIO YMCEN IpHU
AJIEPHBIX peakLUsaX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCBIBATh €r0
MaTEMaTUYECKOE BBIPAXKEHHUE;

o OOBSICHATh (PU3MYECKHE MPOLIECCH U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull TNPAaKTUKO-OPUCHTHUPOBAHHOTO XapaKTepa: BBIABIATh HMPUYUHHO--CJICICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIAroB C OMOPOM Ha 2—3 M3Y4EHHBIX CBOICTBa
(Gu3nUecKuXx sIBICHUN, PU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

o pemaTth pacy€THBIC 3a7aud (ONMUparoImuecs Ha CHUCTEeMYy W3 2—3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAIIN3a



YCIIOBHS 3a/la4d 3alHChIBaTh KPATKOE YCIOBHE, BBISBIISATH HEIOCTAIONINE WM H30BITOYHBIC
JTaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE Ul PEUICHHUs, MPOBOAUTH PACUETHl U
OILICHUBATh PEATUCTUIHOCTD MOJYYEHHOTO 3HAUCHHS (PH3HUECKON BEINYHMHEI,

. pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOIIH (PH3HUECKUX
METO/IOB, HCIOJNB3ys ONMUCAHWE WCCICAOBAHUS, BBIACIATH MPOBEPSIEMOE IPEAIOIOKEHHE,
OIICHUBATh  MPABWIBHOCTh TIOPSAKA TPOBEACHHUS  HCCICIOBaHUS, JelaTh  BBIBOBI,
UHTEPIPETHPOBATH PE3YIIbTATHI HAOIIOICHUI U OIBITOB;

. NPOBOJUTH OIBITH MO0 HAOTIOACHUIO (U3UYECKUX SIBICHUN WM (DU3HICCKHX
CBOWCTB Tel (M3y4eHHEe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs YHEPTuH, 3aBUCHUMOCTb
nepuosia KOJIeOAHWH TPYKWHHOTO MasTHHKAa OT MAacChl Tpy3a M JKECTKOCTH MPYKUHBI H
HE3aBUCHMOCTh OT aMIUIMTYJbl MaJbIX KOJeOaHWH, MPSMOJIMHEWHOE PaclpOCTpaHEHHE CBETa,
pa3iokeHue Oenoro cBera B CIEKTP, U3YYEHHE CBOWCTB M300paKEHHS B ITUIOCKOM 3€pKalie H
CBOMCTB M300pakeHUs MpeIMeTa B COOMpAroIIe JTH3e, HAOIIOACHHE CIUIONTHBIX M IMHEHYAThIX
CIIEKTPOB M3JIY4CHHUsI): CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY U3 H30BITOYHOrO Habopa
000pyI0BaHUs, ONUCHIBATH X0/ OIBITA M €r0 Pe3yNbTaThl, (POPMYyTUPOBATH BHIBOJIBI;

o NPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, OTIPENIENsisl CpeiHee
3HAYCHHUE U3MEPSIeMON BeTUIMHBI ((DOKYCHOE PACCTOSTHHE COOMPAFOIICH JTMH3bI), 000CHOBHIBAThH
BBIOOD crmocoba u3MepeHus (M3MEpPHUTEIHLHOTO PUO0OPa);

J NOPOBOIUTH  HUCCIEIOBAaHHE  3aBUCHUMOCTEH  (U3MYECKUX  BEIMYUH  C
UCTIOJI30BaHUEM TIPSIMBIX M3MEPEHHH (3aBHCUMOCTH IIYTH OT BPEMEHHU IMPHU PAaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Nepuojia KoleOaHWH MaTeMaTW4yecKOro MasiTHHKA OT
JUITMHBI HUTH, 3aBUCUMOCTH YTJIa OTPA)KEHHUS CBETAa OT yIJia MaJCHUS W yrila MPEJIOMIICHHUS OT
yriia TajAeHus): IUIAaHUPOBAaTh MCCIENIOBaHHUE, CAMOCTOSTEIBHO COOMpATh YCTAHOBKY,
(UKCUPOBATh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3NYECKUX BEITUYMH B BHIEC TAOIUIl U
rpaduKoB, NeNaTh BHIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHMS;

J POBOIUTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIUYHH (CpeAHSs CKOPOCTb U
YCKOpPEHHE Teja TpPH pPABHOYCKOPEHHOM JIBIDKCHHH, YCKOpEHHE CBOOOTHOTO TaJIeHHUs,
KECTKOCTH MPYKUHBI, KO3(PPHUINEHT TPEHUSI CKOJIBKEHUS, MEXaHUYeCKass paboTa U MOIIHOCTb,
4acToTa W MepHoJ] KojJeOaHU MaTeMaTHYecKOro U MPYKUHHOTO MasTHUKOB, ONTHYECKAs CHIIa
coOWparonied  JUH3bI, PAJUOAKTUBHBIA  (OH): IUIAHUPOBATh  HM3MEpPEHHs, CcoOUpaThb
IKCIEPUMEHTATILHYIO YCTAHOBKY M BBIIOJHITH H3MEPEHUS, CIIEAYS TPEATOKEHHON HHCTPYKIUH,
BBIYUCIIATH 3HAYCHHUE BEIMYMHBI U aHATU3UPOBATH NOMyYEHHBIC PE3YIbTAThI C YUETOM 3aJaHHON
MOTPEIIHOCTH U3MEPEHU;

o coOMoIaTh TMpaBWJia TEXHUKH O€30MacHOCTH Mpu padoTe ¢ 1abopaTOpHBIM
o0opyoBaHueM;
o pa3nuyaTh ~ OCHOBHBIE  NPU3HAKM  M3YYEHHBIX  (U3MUECKUX  MOJENICH:

MaTepHraibHas TOUKa, aDCOIOTHO TBEPIOE TENIO, TOUCUHBI UCTOYHUK CBETA, JIyY, TOHKAsI JIMH3A,
IJ1aHeTapHas MOACIIb aTOMa, HYKJIOHHAasA MOACIIb aTOMHOI'O A1pa,

o XapaKTepu30BaTh NPHUHLIUIBI IEHCTBUS W3YUYEHHBIX NMPHOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX oOmNHcaHusi (B TOM 4YHUCJE: CHUIOMETP, NATUYMKHU IOJOKECHHUS,
paccTosiHMsST W YCKOPEHHWs, pPaKeTa, 3XOJOT, OYKH, IEePHCKOIM, (OoToarmapar, ONTHUYECKUE
CBETOBOJIbI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibCOHA), HMCMONB3ys 3HAHHWS O CBOWCTBAax
(bU3NYECKUX SBICHUN U HEOOX0UMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

. UCTIONIB30BAaTh CXEMbl M CXEMAaTHYHbIE PHCYHKH W3YYEHHBIX TEXHHYCCKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMUYECKUX MPOLIECCOB MPU PELICHUH Y4eOHO--
NPaKTUIECKHUX 3a/1a4, ONTHYECKUE CXEMBI ISl TIOCTPOCHUST H300paKCHUH B TUIOCKOM 3€pKalie U
coOuparoIiei JTHH3E;

o NPUBOAUTH TPUMEPHl (HAXOIUTh HMH(OPMAIMIO O NPUMEpPax) MPAKTUYECKOTO
UCTIOJIb30BaHUsT (DU3NYECKUX 3HAHWI B TIOBCEAHEBHOW JKM3HU JUIsA oOecrieueHus] 0e30MacHOCTH



npu obOpaiieHuH ¢ OpuOOpaMH W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS U
COOJIOZICHHSI HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPYKAIOIICH Cpelie;

. OCYIIECTBIIATh MOUCK HMH(pOpMaMu (U3N4ecKoro coxaepkanus B HHTepHere,
CaMOCTOSITENNbHO ~ (OPMYNIHMPYsSd  TOMCKOBBIH  3alpoc, HAXOAUTh MYTH  ONpeAETCHHUS
JIOCTOBEPHOCTH TMOJTYYEHHON MH(POpPMAIMM HAa OCHOBE MMEIOIIUXCS 3HAHUM U JOMOJHUTEIBHBIX
UCTOYHUKOB;

° UCIIOJIb30BaTh TIPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJISPHYIO
JAUTepaTypy (PU3NYECKOTO COJEpKaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT,
BJIAJETh MPHUEMaMH KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHOOPMAIMM W3 OJHOU
3HAKOBOW CUCTEMBI B JIPYTYIO;

o co3/laBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILIECHHS Ha OCHOBE
UH(POPMALIUU U3 HECKOJIIBKUX MCTOYHHKOB (PU3NYECKOTO COACPKaHUs, MyOIUYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHOM WM HCCIENOBATeNbCKONM JIEATENbHOCTH, MpPU ATOM TI'PaMOTHO
UCIIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapar u3y4aeMoro paszeina GU3UKd U COIPOBOKIATD
BBICTYIUICHHE MIPE3EHTALMEH ¢ y4ETOM 0COOEHHOCTEN ayTUTOPUHN CBEPCTHUKOB.



PA3JEJ 3. TEMATHYECKOE IINTAHUPOBAHHE

7 KJIACC
Ne HaumeHoBaHue Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
n/n pa3aesoB U TeM (uudgposbIe)
NPOrpaMMblI o0pa3oBaTejibHbIE
pecypcesbl
Bcero Kontpo IlIpaktnuec
JIbHbIE KHe
padoThI padoThI
Pa3nes 1.0Pu3uka u e€ poJib B NO3HAHMHU OKPY:KaK0IIEro Mupa
1.1 ®wusuka - HayKa O 2 bubmmoreka [IOK
IpUpoJIe https://m.edsoo.ru/7f4161
94
1.2 ®wusnyeckue BEININHBI 2 1 bu6mmnoreka [JOK
https://m.edsoo.ru/7f4161
94
1.3 | EctecTBeHHOHay4YHBbI 2 1 bubmunorexa [JOK
METO/1 TO3HAHUS https://m.edsoo.ru/7f4161
94
Htoro no pazgeny 6

Pasznea 2.IlepBoHavaibHble CBeIEHUS 0 CTPOEHUH BellleCcTBa

2.1 | Crpoenue BemecTBa 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f4161
94
2.2 ]JIBmxeHHE U 2 1 bu6mmoreka [IOK
B3aMMOJICHCTBHE YaCTHI] https://m.edsoo.ru/7f4161
BEIIECTBA 94
2.3 | ArperarHbl€ COCTOSIHUS 2 bubmmoreka [JOK
BEIIECTBA https://m.edsoo.ru/7{4161
94
Hroro no pasgeny 5
Pa3znen 3./IBu:keHne U B3auMo/ieiicTBHe TeJl
3.1 Mexanuyeckoe 3 bubmuorexa [JOK
TIIBIDKEHUE https://m.edsoo.ru/7{4161
94
3.2 Wuepuus, macca, 4 1 Bbubnuoreka [IOK
IJIOTHOCTh https://m.edsoo.ru/7f4161
94
3.3 | Cuia. Bune! cun 14 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f4161
94
Hroro no pazgeny 21

Pa3znea 4./laBjieHne TBEPABIX TeJl, JKUAKOCTE U ra3oB

4.1

Hasnenue. [lepenaua
JIaBJICHUS TBEPIBIMU
TeJIaMH, XUIKOCTIMH U

3

bu6mmoreka [IOK
https://m.edsoo.ru/714161
94




radaMu

4.2 | JlaBneHue XUIKOCTU 5 bubnuorexa [JOK
https://m.edsoo.ru/7f4161
94
4.3 AtmocdepHoe naBieHue @ 6 bubnmoreka [JOK
https://m.edsoo.ru/7f4161
94
4.4 | JlericTBHUE KUIKOCTH U 7 1 3 bubmuorexa [JOK
rasa Ha MorpyXEHHOE B https://m.edsoo.ru/7f4161
HUX TEJIO 94
Hroro no pasgeny 21
Pa3znea S5.PaboTra U1 MOIIHOCTB. JHEPrUs
5.1 | Pabora u MOIIIHOCTE 3 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f4161
94
5.2 IlpocTtbie MEXaHU3MBI 5 1 bubmuotexa [JOK
https://m.edsoo.ru/7f4161
94
5.3 Mexanuueckas sHeprusi | 4 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4161
94
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68 3 12
YACOB I10 I[TPOTPAMME
8 KUIACC
Ne HaumeHoBaHue KoJsnyecTBO 4acoB DJIeKTPOHHbIE
n/m pasjieioB U TEM Bcero Koutrpo IlIpakTnuec (undppossie)
NPOrpaMMblI JILHBIE KHe o0pa3oBaTejibHbIE
padoThbl padoThbI pecypchl
Pasznen 1. TennoBble siBaeHUs
1.1  Crpoenue u cBOMCTBa 7 bubmnorexa [JOK
BeIeCTBA https://m.edsoo.ru/7f4181
ce
1.2 TennoBble npouecchbl 21 1 5 bubnuoreka [IOK
https://m.edsoo.ru/7f4181
ce
Hroro no paspeny 28
Pa3nes 2.2/eKkTpryecKkne 1 MATHUTHBIE SIBJICHHUS
2.1 | Dnextpuyeckue 3apsiapl. | 7 1 bubmmoreka [JOK
3apspKeHHBIC Tela U UX https://m.edsoo.ru/7f4181
B3aMMO/ICHCTBUE ce
2.2 IlocTosHHEII 20 1 7 Bbubnuoreka [IOK
AIEKTPUICCKUN TOK https://m.edsoo.ru/7f4181
ce
2.3 | MarauTHbIC SBICHUS 6 1 1.5 bu6mmorexa [{JOK




https://m.edsoo.ru/714181

ce

bu6mmoreka [IOK

2.4 | DnexTpoMarHuTHas 4
MHTYKIIS https://m.edsoo.ru/7f4181
ce
Hroro no pazgeny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO 68 3 14.5
YACOB I10 [TIPOTPAMME
9 KJIACC
Ne HaumeHoBaHue KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
n/m pasjieioB U TEM Bcero Koutrpo IlIpakTnuec (undppossie)
NMPorpamMmbl JILHBIE KHe o0pa3oBaTejibHbIE
padoThbI padoThbl pecypchl
Pa3nen 1.Mexanu4yeckue siBJeHMsI
1.1 Mexanaudeckoe 10 1 bu6mmoreka [IOK
JBIKEHUE U CITOCOOBI https://m.edsoo.ru/7f41a4
€ro OIMMCaHUs a6
1.2  BsaumopnelcTBuE TEN 20 1 3 bu6moreka [IOK
https://m.edsoo.ru/7f41a4
ab
1.3 3axkoHbI COXpaHEHUs 10 3 bubnmoreka [JOK
https://m.edsoo.ru/7t41a4
ab
Hroro no pazgeny 40
Paznen 2.Mexannveckue KoJjeOaHusi M BOJHbI
2.1 | MexaHn4eckue 7 3 Bbubnuoreka [IOK
KoJieOaHus https://m.edsoo.ru/7t41a4
a6
2.2 MexaHHYECKUE BOJIHEI. 8 1 3 Bubnuoreka [IOK
3ByK https://m.edsoo.ru/7f41a4
a6
Wroro no paspeny 15

Pa3zgea 3.2/ieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI

3.1  DnexkrpoMarHuTHOE moJjie 6 2 bubmnorexa [JOK
Y DJIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41a4
BOJIHBI a6

Hroro no pazgeny 6

Pa3znea 4.CBeToBbIE SIBJICHHS

4.1 3axkoHBI 6 2 bu6mmoreka [IOK
pacipoCcTpaHEHUs CBETa https://m.edsoo.ru/7f41a4

a6
4.2 | JIuH3BI H ONTUYCCKHUEC 6 3 Bbubnuoreka [IOK

PUOOPHI

https://m.edsoo.ru/7f41a4
ab




4.3 Pa3noxenue 06e0ro 3 2 bubmnorexa [JOK
CBETa B CIICKTP https://m.edsoo.ru/7f41a4
a6
Hroro no paspeny 15
Pa3nen 5S.KBanToBbI€ sIBJICHUS
5.1 HWcnyckanue u 4 1 bubmmoreka [JOK
IIOTJIOIIIEHUE CBETA https://m.edsoo.ru/7f41a4
aTOMOM a6
5.2 CrpoeHue aTOMHOTO 6 1 bubmmoreka [JOK
sapa https://m.edsoo.ru/7f41a4
a6
5.3  SpnepHsbie peakuuun 7 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
ab
Uroro no pazgeny 17
Pasznea 6.I1oBTOPHUTEILHO-0000 1AM MO1YJIb
6.1 TloBTopenue u 9 2 bubmnorexa [JOK
00001IIeHIE COepKAHMS https://m.edsoo.ru/7f41a4
Kypca ¢usuku 3a 7-9 a6
KJ1acc
Hroro no paspeny 9
OBILEE KOJIMYECTBO 102 27

YACOB I10 ITPOTPAMME




