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IHHOACHUTEJBHAA 3AIIMCKA

[IporpamMMma no ¢u3uKe Ha YpPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs COCTAaBJIEHA HA OCHOBE
NOJIOKEHUH ¥ TpeOOBaHUI K pe3yiabTaTaM OCBOEGHUS Ha 0a30BOM ypOBHE OCHOBHOM
obOpasoBarenbHON TporpamMmsbl, npeacraBieHHbIXx B @I'OC 00O, a Taxke ¢ yu€toMm QemepaabHOi
paboueii mporpammsl BocrinTanus U Konnenmuuu npenojaBanus yueOHoro npeamera «Pusnkay.

Copneprxanue mporpamMmsl o (U3MKE HApaBiIeHO HA (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH OOYYaIOIUXCSl U OpPraHU3alui0 HW3Y4YeHHUs (PU3UKU Ha JesTeNbHOCTHON ocHOBe. B
nporpaMme 1o (U3MKe YUUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeAMeTa B pealn3alui TpeOOBaHHiA
®OI'OC OO0 x IaHUPYEMBIM JTUYHOCTHBIM M METaIlPEAMETHBIM pe3ysibTaTaM OOy4YeHHs, a TaKXKe
MEXITPEIMETHBIE CBSA3HM €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEJIMETOB HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHwUsI.

[Iporpamma 1o (HU3UKE yCTaHABIMBAET paclpe/eieHue Yy4eOHOro MaTepuana 1o rojam
oOydeHus (10 Kjaccam), mpesiaraeT MPUMEPHYIO MOCIeI0BaTEIbHOCTh U3YUYEHUS TEM, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTHS NMPEIMETHOTO COACPIKAHUS U YUETEe BO3PACTHBIX OCOOCHHOCTEH 00YJarOIIIXC .

[IporpamMma o (usmke pazpaboTaHa ¢ HENbIO OKa3aHHs METOJAUYECKON MOMOIIN YUUTEIO B
co37aHUU paboyel MPorpaMMBbl 110 Y4EOHOMY ITPEIMETY.

Ou3uka SBISETCS CUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB,
MOCKOJIbKY (hHM3MUYECKHe 3aKOHBI JIeKAT B OCHOBE IPOIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomue U ¢uanyeckoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, PEIOCTABISET Hanboiee sCHbIe 00pa3Ibl MPHUMEHEHHsI HAyYHOTO METO/1a TO3HAHUS,
TO €CTh CII0Cc00a MOIYYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opna W3 MIaBHBIX 3a7ady (pu3M4eckoro oOpa3oBaHUs B CTPYKType oOuiero oOpa3zoBaHUS
COCTOMT B (DOPMHUPOBAHMM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTHM UM HHTEpeca K HayKke Yy
00yJaroIIHIXCsl.

N3ydyenne ¢usukun Ha 0a30BOM ypOBHE MpENIoNiaraeT OBJIaJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!

. Hay4HO OOBSCHSTH SIBJICHMUS,

. OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHMUS;

. MHTEPIPETUPOBATH JIAHHBIE U UCII0JIb30BaTh HAYYHbIE JOKA3aTEIbCTBA JIJISl OJIYYECHUS
BBIBOJIOB.

Henn w3ydeHuss (QU3MKM Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa30BaHUS ONPEICIICHbI B
Konuenmuu mnpenogaBanusi ydeOHoro mnpenmera «®dusnuka» B 00pa3oBaTeNbHBIX OpraHM3alMAX
Poccuiickoit  denepauuu, peamu3yrOIIMX ~OCHOBHBIE — 00II€0Opa30BaTENIbHBIE  MPOTPaAMMBI,
yrBepxkaA€HHON pemenueM Kosermn MunucrepctBa mnpocsewmeHus Poccuiickoit ®Penepanyu
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK-4BH).

Hean nzydyenus puzuku:

o npuoOpeTeHne MHTepeca M CTpeMJIeHHs OOy4arollMXcs K HaydYHOMY H3YYEHUIO
HOPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

o pa3BuUTHE TMPEJICTABIEHUM O HAay4yHOM METOJleé TO3HaHus M  (QOpMHUpOBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

. (dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHUs] OCHOB CTPOCHUS
MaTepuy U pyHAaAMEHTAIbHBIX 3aKOHOB (PU3MKH;

o dbopMupoBaHUE IPEICTABICHUNA O posid (U3HUKH JUTsl pA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

. pa3BUTHE TPEACTaBICHUII O BO3MOXKHBIX cdepax Oyaymiedl mnpodeccnoHaIbHOM

NeSITeIbHOCTH, CBA3aHHOMU C (PU3MKOH, MOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 9TOM HaIPaBICHHH.
JlocTHKeHHe ITHX LeJIei porpamMMsbl 10 (GU3UKE HA ypOBHE OCHOBHOTO 00IIero 00pa3oBaHuUs
o0ecreynBaeTcsl perIeHueM CaeIyIoIuX 3a1a4:

L4 HpI/IO6pCTCHHe 3HaHUH O AUCKPETHOM CTPOCHHU BCIIECCTBA, O MCXAHHUYCCKUX,
TCIJIOBBIX, DJICKTPUUCCKUX, MAIrHUTHBIX U KBAHTOBBIX SABJICHUAX
L4 HpI/IO6pCTCHHe YMCHI/Iﬁ ONUCHEIBATH M  OOBICHATH (I)I/I3I/I‘-ICCKI/IC SABJICHUA C

HCIIOJIB30BAHHUEM MMOJTYYCHHBIX 3HaHI/II71;
L4 OCBOCHHEC MCTOINOB PpPCHICHUA HpOCTefIIHI/IX paC‘-IéTHI:IX 3aga4 C HUCIOJIb30BAHUEM



(bU3NIEeCKUX MOJIEIICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

o pa3BUTHE YMEHHH HAOMIOAaTh TNPUPOIHBIC SIBICHUS W BBINOJHATH  OIBITHI,
naboparopHbie pabOThl U IKCIEPUMEHTAIBHBIE HCCICIOBAHUS C WCIOJIB30BAHUEM W3MEPHUTEIBHBIX
puOOpPOB;

o OocBOeHHE TPUEMOB PAOOTHI ¢ HHPOpPMAIUEH (U3UYECKOTO COACPNKAHUS, BKIFOUAS
UH(DOPMAIIMI0O O COBPEMECHHBIX JIOCTHIKCHUSX (HU3UKH, aHAIM3 M KPUTHUYECKOE OIICHUBAHUE
nH(pOpMaINK;

o 3HAKOMCTBO €O chepaMu mpoPeCCHOHATBHON NEATEILHOCTH, CBSI3aHHBIMU ¢ (PU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUECKON HAYKH.

Ha wusydyenue ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUS
oTBoauTCcs 238 vacoB: B 7 kiacce — 68 yacoB (2 gaca B HeJent0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HeIenio).

[Ipennaraemslii B mporpamme mno (pusuke nepedeHp JTad0paTOPHBIX padOT M OMBITOB HOCHT
PEKOMEH/IaTEIIbHBINA XapaKTep, YYUTEb JelacT BHIOOP MPOBEIACHHUS JIAOOPATOPHBIX PabOT M OIBITOB
¢ y4€TOM WHAMBHUAYAIBHBIX OCOOCHHOCTEH OOy4aromIMXcs, CIUCKA IKCIEPUMEHTAIBHBIX 3a/IaHuMH,
npe/JiaraéMbiX B paMKax OCHOBHOT'O FOCYIapCTBEHHOTO dK3aMeHa 1o (hU3HKe.



PA3JIEJ 1. COAEPKAHUE OBYYEHMUSA
7 KJIACC

Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY/KAIOLIEr0 MUPA.

®usuka — Hayka o npupoze. SIBieHus npuponsl. usnyeckue sABICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@usnueckue BenuuuHBL M3Mmepenue ¢usmveckux BennynH. Pusndeckue NpuOOPHI
[TorpemHocTs N3MepeHuil. MexayHapoaHasi CUCTEMA €IUHMUIL.

Kak ¢usmuka u apyrue ectecTBeHHbIE HAyKH M3Y4aloT MpHpony. EcTecTBeHHO-HAYUHBIN
METOJ IO03HaHMA: HaOIIOAEHUE, IIOCTAaHOBKAa HAy4yHOI'O BOINPOCA, BBIABMIKEHHE TIHMIIOTE3,
DKCIEPUMEHT 110 MPOBEPKE THUIOTE3, O0O0bsACHEHHWEe Habmogaemoro sApieHus. OnucaHue
(bU3nYECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.
1. MexaHu4ecKue, TETUIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.
2. Ouznyeckue MNpUOOpPHl W TpOIEAYypa MPSMBIX H3MEPEHHI AaHaJOrOBBIM U

1M (POBBIM IPUOOPOM.
Jlabopamopnusie padbomout u onvimol.

1. OrnipezesieHne EeHbI ACJICHUS KTl H3MEPUTETHLHOTO TTproopa.

2. N3mepenne paccTosHUMN.

3. N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

4, Ornipezenienre pa3MepoB MajbIX TeEIL

5. N3mepenne temneparypbl IpU MOMOUIM >KUJIKOCTHOIO TEPMOMETPA U JaT4MKa
TEMIIEPaTypPBI.

6. [IpoBenenue ucciae0BaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTD MOJIETA IIapUKa,

MYIIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MTYCKA.

Pa3znea 2. [lepBoHayasibHbIe CBeJeHNUsI 0 CTPOCHUM BellecTBA.

CrpoeHue BewniecTBa: aTOMbl W MOJIEKYJIbI, MX pa3Mepbl. ONBITHI, I0Ka3bIBAIOLINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkeHue dactull BemlecTBa. CBSI3b CKOPOCTH JIBMXKEHMSI YacTHIl C TEMIIEpaTypou.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumoneicTBUe YaCTHI[ BEUIECTBA: MPUTHKEHUE U
OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, JKHUJAKOCTEH M  TBEPABIX
(kpucTannmuyeckux) Tel. B3auMOCBsA3b MeEXAy CBONCTBAMH BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUMA
BOJIBL.

Hemoncmpayuu.

1. HaGnronenue GpoyHOBCKOTO IBUKEHHUSL.

2. HaGnronenue muddysum.

3. Habmionenne sBieHwid, OOBSCHSIIOMMXCS TPUTSHKEHHEM WA OTTATKWBAaHHEM

YacTHI] BEUIECTBA.
Jlabopamopnusie pabomout u onvimel.

1. OrneHka AraMeTpa aToMa METOJIOM PSIOB (C UCTOIb30BaHueM (poTorpaduii).
2. OMBITHI 110 HAOTIOACHHUIO TETMJIOBOTO PACITUPEHUS Ta30B.
3. OnBITH 10 OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO TPUTSHKEHUSI.

Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl.

Mexanunueckoe naBmxeHue. PaBHOMepHOe M HepaBHOMEpHOe JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JBUKECHHUSL.

SBnenne wHepuuu. 3aKOH WHEpPUUH. B3auMoJelcTBHE Tel KAaK MPUYMHA W3MEHEHHS
CKOpPOCTH JBH)KEHMsI Tel. Macca kak Mepa uHepTHocTu Tena. [lnoTHocTh BemectBa. CBA3b
MJIOTHOCTH € KOJTMYECTBOM MOJIEKYJ B €IMHHIIE 00BhEMA BEIIECTRA.



Cuna kak XxapakTepucTuka B3aumojecTBusi ten. Cuiia ynpyroctd u 3akoH [yka.
N3mepenne cuiabl C MOMOIIBK JWHAMOMETpa. fIBieHHE TArOTeHUs M cuia Tsokectu. Cuta
TSKECTU Ha JApyrux ruianerax. Bec tema. HeBecomocTh. CrokeHHE CHJI, HANpaBICHHBIX IO
oaHoil mpsiMmoii. PaBHonelcTByromas cui. Cuna TpeHusi. TpeHue CKOJIbKEHUSI U TPEHHE TOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOnronenne MexaHU4YecKoro ABMKEHMS Tela.

2. N3mMepeHue cKopocTH MPSIMOJIMHEHHOTO IBUKEHUSL.

3. Habmronenue siBieHUs] MHEPIHH.

4. HaO0nronenue u3MeHeHus: CKOpOCTH IIPU B3aUMOJCHCTBUU TEl.

o. CpaBHeHHE MacC MO B3aUMOJACHCTBUIO TEI.

6. CrnoxeHue cuil, HallPaBJIEHHBIX 110 OJJHOM MPSMOI.

Jlabopamopusie padbomot u onvimol.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMKECHUS (IIapUKa B )KUIKOCTH, MOJICIIH
JIEKTPUUECKOr0 aBTOMOOWJISI U TaK Jlajiee).

2. Omnpenenenne cpeHEd CKOPOCTH CKOJBKEHHs Opycka WM IIapuka o
HaKJIOHHOM IJIOCKOCTH.

3. Omnpenenenne IIOTHOCTU TBEPAOTO TENA.

4. OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHUs (1ehopMalvn) NpyKUHbI
OT MPUIIOKEHHON CHUJIBL.

S. OnbIThl, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHS OT Beca

TeNa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neua 4. /laByieHue TBEPABIX TeJl, :KHUAKOCTEN U ra3oB.

HaBnenue. CnocoObl yMEHBIICHHs M yBeNWYeHHs JAaBieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJIICHHS Ta3a OT 00bEéMa, TeMreparypsl. [lepenava naBneHus TBEPABIMU TEIAMH,
JKUJOKOCTAMHU M razamu. 3akoH [lackans. [IHeBmaTmyeckue maminHbl. 3aBUCHUMOCTbH JIaBJICHUS
KHUIKOCTH OT rinyOuHbel. [mapocrarmyeckmii  mapamokc. CooOmaromuecss  COCyZbI.
['uppaBnnyeckue MEXaHU3MBI.

Atmocdepa 3emsin u armochepHoe aBieHHe. [IpUynHBI CyIIeCTBOBAaHUS BO3YLIHOM
ob6onouku 3emmu. Omweit Toppuuennu. M3mepenue armochepHOro AaBleHUS. 3aBUCUMOCTD
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(EepHOTO JaBJICHHUS.

JlelictBue JKHIKOCTM W Tra3a Ha TMOIpy:KEHHOE B HHUX Teno. Beltankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [1naBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTBD JaBJEHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya gaBiaeHUs KUAKOCTHIO U Fa30M.

Coo061aronirecs: Cocy/ibl.

I'mppaBnmyeckuit mpecc.

[IposiBneHue neicTBUst aTMOCHEPHOTO JIABICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTU Tena U
MJIOTHOCTH KHUIKOCTH.

7. PaBeHCTBO BHITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcnoBue miaBaHusl TN TJIaBaHWE WM TIOTPY)KEHHWE TEJl B 3aBUCHMOCTH OT
COOTHOUIEHUS TUIOTHOCTEN TeNa U KUJKOCTH.

Jlabopamopnusie pabomot u onvimol.

ocuarwNE

1. HccnenoBanue 3aBUCHMMOCTH Beca Tella B BOAE OT O0OBEMaA MOTPYKEHHOW B
JKUJKOCTb YacTH TeJa.
2. OnpeneneHre BHITATKUBAIONIICH CUIIbI, TEUCTBYIOIIEH Ha TEJO, MOTPYXKEHHOE B

KUJIKOCTD.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CHIIBI, JCUCTBYIOIIEH HAa TEIO B
AKUIKOCTH, OT MAcChl Tea.

4. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBHITAIKUBAIOLIEH CHUJIBI, NEHCTBYIOLIEH
Ha TEJ0 B KHUJIKOCTH, OT 00bEMa MOrpyXKEHHOW B KUAKOCTh YacCTH Teja M OT IJIOTHOCTHU
KUJIKOCTH.

S. KoHcTpyrnpoBanue apeomerpa Uiu KOHCTPYHPOBAHME JIOJKU U OIpPEIEICHUE €€
IPy30I0AbEMHOCTH.

Pa3nes 5. PaGora m MomHOCTB. JHeprus.

Mexanunyeckas padora. MoIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTb. [IpaBuiio paBHOBecHs
poruara. IlpuMeHeHne mpaBuiia paBHOBECHS phlyara K OJIOKY. «30J0TO€ MPaBUIO» MEXaHUKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. Kunernueckas M mnoTeHUUalbHass »Heprus. [IpeBpaiienue
OJIHOT'O BU/IA MEXaHUYECKOW SHEPTUHU B IpYroil. 3aKOH COXPAaHEHHUs SHEPIUU B MEXAHUKE.

Jlemoncmpavuu.

1. [TprMeprl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie padbomot u onvimol.

1. Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM [BHKEHHH Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBUil paBHOBECHS pblyara.

3. N3mepenne KII/] HakIIOHHOM INIOCKOCTH.

4. N3yueHue 3aK0Ha COXpPAHEHUSI MEXaHUYECKON SHEPTUU.

8 KJIACC

Pa3neu 6. TenJioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJIIPHO--KHHETUYECKOH TEOPUM CTPOEHUS BELIECTBA.
Macca u pasmepsl aTOMOB U MoJieKyl. ONbIThl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Monenu TBEpAOro, KHUAKOTO U ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucrammnueckue
u amopdubie Tena. OOBsICHEHHWE CBOWCTB Ta30B, KMAKOCTEH M TBEPABIX TEI Ha OCHOBE
MOJIO)KEHUH MOJIEKYJISIPHO--KUHETHYeCKoi Teopuu. CMaunBaHWE W KalWJUISIPHBIE SIBICHUS.
TemoBoe pacIlIupeHue U CKaTHE.

Temnepatypa. CBsi3p TeMiiepaTypbl €O CKOPOCTBIO TEIJIOBOIO JIBHJKEHHUS YaCTHII.
Buytpennsas osHeprus. CrocoObl H3MEHEHMs BHYTPEHHEH »SHepruu: Terulonepenaya Hu
coBeplieHre padboThl. Buapl Teronepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3ITYYECHHUE.

KonnyectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelIeCTBA. TeINIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [InaBieHue u oTBepAeBaHHE KPUCTAIUIMUECKUX
BEIIECTB. YenbHas TeroTa IulaBieHus. [lapooOpa3oBanue u KoHjaeHcauus. Mcnapenue.
Kunenune. VYnenbHas temiora mnapooOpa3oBaHHUs. 3aBUCHUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

Brnaxnocts Bo3myxa.

OHeprus TOIMBA. Y IeibHasl TEMI0Ta CTOPaHMSL.

[Tpunnuner pabotel TermoBbix auratenei KIIJ[ temmoBoro napurarens. TemmoBbie
JIBUTATEIIN U 3alUTa OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEeHMsI U MIPEBPAICHNS] SHEPTUHU B TEIUIOBBIX MpoIieccax.

Hemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO JABHKEHUSI.

2 Habmonenue nuddysuu.

3. HabGnroenue sBeHU CMauyuBaHMsI U KaMJUTSIPHBIX SIBIICHUH.
4 HabmioneHue TeroBoro pacumpeHust Ted.



o. M3meHeHne [JaBiieHUS ra3a TIpU M3MEHEHHHM O0bEMa W  HArpeBaHUU WIH
OXJIAKICHUU.

6. [TpaBuiia u3MepeHUs TEMIIEPATYPHI.

1. Bunape! Teruionepenaun.

8. OxJtaxIeHrue TPy COBEPIIICHHH PaOOTHI.

9. HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUIIAMHU.

10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOnronenne kuneHus.

12. HabGnronenue nocTostHCTBA TEMIIEPATYPHI ITPH TUIABJICHUU.

13. Moieny TEemI0BbIX ABUTraTEIIEH.

Jlabopamopnusie pabomot u onvimel.

1. OnBITHI 110 OOHAPYKEHUIO ICUCTBUS CUIT MOJICKYJISIPHOTO TPUTSKEHUS.

2. OnBbITHI 110 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHON COJIM WIIM caxapa.

3. OnpIThl 10 HAONIOAEHUIO TEIJIOBOIO PACIIMPEHUS T'a30B, KUAKOCTEH U TBEPIBIX
TeIl.

4. Omnpenenenue qaBieHUs BO3IyXa B OajioHE HITPULIA.

S. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béma u
HarpeBaHus WIH OXJIAKICHUS.

6. [IpoBepka rumoTe3sl JMHEHHOM 3aBUCUMOCTH JJUHBI CTOJIOMKA JKHUJIKOCTU B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. Habmionenne  u3MeHeHHMss  BHYTPEHHEHM  SHEpPruM  Teja B pe3yjbTare
Teruionepenayu U paboThl BHEIIHUX CHIL

8. HccnenoBanue siBIEHHUS TEIJIOOOMEHa TPU CMEIIUBAHUM XOJOJHOW M TOpsueit
BOJIBI.

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOM IpPHU TEINIOOOMEHE C
HarpeThiM METAITMYECKUM LIUIHHIPOM.

10.  Omnpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.

11.  HccnenoBaHue mpoliecca ucnapeHus.

12.  OmnpeneneHne OTHOCUTEIHFHON BIAXXHOCTH BO3/IyXa.

13.  Onpenenenue yaenbHON TEMIOTHI IUIABICHUS JIbJIA.

Pazjnen 7. DaekTpudeckne u MATHUTHBIE SIBJICHHS.

OnexTpuszanus Ten. [[Ba poma sieKTpUuUecKUX 3apsiioB. BzanMopelicTBHe 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onexrpuueckoe none. Hanpsok€HHOCTD anekTpudeckoro nosd. IIpuHnun cynepnosunyun
AIIEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuueckux 3apsaoB. DJIEMEHTApHbIN dJeKTpuuecKuil 3apan. CTpoeHue
atoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

ONEeKTPUUYECKUH TOK. YCIIOBUS CYIIECTBOBAHUS ANIEKTPUYECKOTO TOKA. VCTOUHUKH
MOCTOSIHHOTO TOKa. JleHCTBUSA 3IEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHMUYECKOE, MarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ras3ax.

Onektprueckass nenb. Cuna TOKa. Onekrpuyeckoe HarpspbkeHue. CoNpoTHBIEHUE
IIPOBOAHMKA. YJEIBHOE CONPOTUBICHHE BellecTBa. 3akoH Owma 118 ydacTka IENH.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

Pabota m MOLIHOCTH 3MEKTpUYecKOro Toka. 3akoH Jlxoyns—JleHna. DiekTpuueckue
LeNH U MOTPeOUTENN IeKTpHUecKoi s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

IloctosiHHBIE MarHuThl. B3auMonelCTBHME NOCTOSIHHBIX MarHUTOB. MarHuTHoe moJe.
MaruutHoe noJie 3eMJIM U €ro 3HaueHue s *Ku3HU Ha 3emiie. OnbIT Opcerena. MarHuTHOE moJie
IIEKTpUYECKOro ToKa. [I[puMeHeHne 2IeKTpOMarHuToB B TEXHUKE. [[eficTBME MarHUTHOIO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBUIaTeldb IOCTOSHHOTO ToKa. Mcrosb3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUUECKUX YCTPOICTBAX U Ha TPAHCIOPTE.



OneiTel  @apages. SBneHue dnekTpoMarHUTHOM uHAykuuu. IlpaBwio  Jlenna.
Onektporedeparop. CrocoObl TONMYYSHHUS DJICKTPUUYCCKON HHEPTUH. OJIEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. DIIeKTpH3aIus Tel.

2. JIBa poJia JIEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsXKEHHBIX TeEJl.

3. YCTpOUCTBO U IEHCTBHE JIEKTPOCKOIIA.

4. DnekTpocTaTHuecKas HHAYKIUS.

S. 3aKOH COXpaHEHMsI AIEKTPUUECKUX 3apPS/IOB.

6. [TpOBOAHUKY U TUAIEKTPUKH.

7. MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUECKOTO TOJIS.

8. HcTOYHUKH TOCTOSTHHOTO TOKA.

9. JeficTBUSI 3NIEKTPUYECKOTO TOKA.

10.  DnexTpuYecKuil TOK B )KUAKOCTH.

11. ["a30Bblii pa3psia.

12.  V3mepeHue CHIIBI TOKA aMIEPMETPOM.

13.  H3mepeHue IEKTPHUECKOTO HAPSIKEHUS BOIBTMETPOM.

14.  PeocraT u Mara3uH CONPOTHBIICHUIA.

15. BzaumopeiicTBre NOCTOSTHHBIX MarHUTOB.

16.  MopenupoBaHrue HEBO3MOKHOCTH pa3/IeIeHUs MOIIOCOB MarHUTA.

17. MopenupoBaHUe MarHUTHBIX MOJICH MTOCTOSTHHBIX MArHUTOB.

18. OmnbIT Dpcrena.

19.  MarauTHOE T0JIe TOKA. DJICKTPOMATrHHT.

20.  JleiicTBME MarHWTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21.  DuexTponBUTATENb MOCTOSHHOTO TOKA.

22.  HccnepoBaHue SIBIEHUS SJIEKTPOMArHUTHON UHIYKIHH.

23.  OmbiTer Dapajes.

24.  3aBUCHUMOCTb  HAaNpaBleHHs  HMHAYKIMOHHOTO TOKAa OT  YyCJIOBUH  €ro
BO3HUKHOBEHHS.

25.  DrexTporeHepatrop MOCTOSHHOTO TOKA.

Jlabopamopuwie padbomot u onvimol.

1. OnbiTel 1O HAOMIOAEHWIO  JJEKTpU3aUUM  Teld  MHIAYKIMEH U TIpH
COIIPUKOCHOBEHHH.

2. HccnenoBanue neiCTBUS 3JIEKTPUUECKOIO MOJIS HA MPOBOHUKH U JUAJIEKTPUKU.

3. COopka 1 mpoBepKa padOoThI NEKTPHUUECKOH IETTH MOCTOSHHOTO TOKA.

4. W3mepeHue u peryJinpoBaHue CUIIbI TOKA.

S. H3mepeHue u peryinpoBaHue HaMpPsKSHUS.

6. HccnenoBanne 3aBUCMMOCTH CWJIBI  TOKa, MIYLIETO Yepe3 pe3UcCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUSI HA PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTHUBICHUS
MPOBOJHMKA OT €r0 JJIMHBI, TUIOIIAIU TOMEPEYHOT0 CEYSHHS U MaTepHana.

8. [TpoBepka mpaBuiia CI0KEHUS HANIPSHKEHUH TIPU MTOCTIEA0BATEILHOM COETMHEHUU
JIByX PE3UCTOPOB.

9. [TpoBepka mpaBuiia AJisi CHIIbI TOKA IIPU MapajljieIbHOM COEAMHEHUN PE3UCTOPOB.

10.  OmpeneneHue pabOTHI ITEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. Onpenenenrie MOIHOCTH JIEKTPUUYECKOTO TOKA, BBIIETIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIAYIIErO dYepe3 JaMIodKy, OT

HaIlpsDKEHUS Ha HEell.
13.  Onpenenenune KIIJI narpeBatess.
14.  HccnemoBaHWe MarHUTHOTO B3aMMOJCHWCTBUS MIOCTOSTHHBIX MAarHUTOB.



15. W3y4yeHre MarHUTHOTO TOJS TMOCTOSIHHBIX MarHUTOB TpPU MX OOBEAMHEHUU U
pas3zeneHun.

16.  HccnenoBanue AEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbl B3aUMOJEHUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTYIIKE.

18.  H3yueHue aelCTBUS MarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.

19.  KoncrpynpoBaHue 1 U3y4eHUE paOOTHI 3JEKTPOABHUIATEIS.

20. N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.

21.  OnbeITBl 1O  WCCICNOBAaHHIO  SBJCHUS  DJICKTPOMAarHUTHOM  MHAYKIHH:

MCCJICOBAHNE N3MECHEHNI 3HAYCHUS U HAIIPAaBJICHUS NHAYKIIHOHHOTO TOKa.
9 KJIACC

Pasznen 8. Mexanuuyeckue siBJICHMS.

Mexannueckoe nBuxeHHe. MartepuanbHas Touka. Cucrema oTcu€ra. OTHOCUTENIBHOCTh
MEXaHUYECKOTO JBWKEHMs. PaBHOMepHOe mnpsAMOIMHENHHOEe JBMKeHue. HepaBHOMepHOE
npsMOJIMHEHOe JBHkeHue. CpeAHsss MU MIHOBEHHAas CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JIBUYKCHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHeiiHoe aBrkeHue. CBOOOIHOE TaJeHHe.
Onbrtel Nanunes.

PaBHOMepHOE ABMKEHUE MO OKpYXHOCTH. llepuon u yactora obpamenus. Jluneinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTPEMUTENBHOE YCKOPEHHE.

[Tepsriit 3akoH Herotona. Bropoit 3akon Herotona. Tperuit 3akon Hetotona. [Ipuniun
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHHsI CKOJIbKEHHUS, CUjla TPEHUS
IIOKOS1, APYTHE BUJBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOPEHHE CBOOOIHOTO MaICHHS.
JBuxenne 1aner Bokpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecomocTs
[EPErpy3KHu.

PaBHoBecue matepuanbHOW TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHOM OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynece tena. U3menenune umnynbca. Mmynbe cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHKEHHUE.

Mexanunyeckas paboTa U MOIIHOCTh. Pabota cui TsbkecTH, ynpyroctd, TpeHus. CBsi3b
sHeprun u pabothbl. [loTeHuManbHas SHEprus Tena, MOJHATOrO HaJ| MOBEPXHOCTBIO 3EMIIH.
IToTrenumanpHas 3HEprus ckarou npyxuHsl. Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHH.

Jemoncmpayuu.

1. HabnrogeHne MeXaHWYeCKOro JBHKEHHS Telda OTHOCUTENBHO pPa3HbIX Tell
OTCYETA.

2. CpaBHeHuEe TyTed U TpPAEKTOpPUM JBWXKEHHS OJHOTO W TOrO K€ Tena
OTHOCHUTEIILHO Pa3HBIX TEJ OTCYETA.

3. N3mepennie CKOpoCTH U YCKOPEHUS MTPSMOJIMHEIHOTO ABHKEHUS.

4. HccenenoBanue Npru3HakOB PaBHOYCKOPEHHOIO JIBUKEHHUS.

5. Habnronenre ABMKEHUS Tea MO OKPYKHOCTH.

6. HaGnronenne MexaHMUYeCKHX SIBIICHWM, MPOUCXOASAIIMX B CHCTEME OTCUETa
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHUH OTHOCUTEIHLHO KaOWHETa (PU3UKH.

7. 3aBUCHMOCTh YCKOPEHHMSI Tella OT MacChl TeJIa U IEHCTBYIONIEH HA HETO CHIIBL.

8. Habmronenne paBeHCTBa CHIT IPU B3aUMOJICHCTBUM TeTl.

9. N3menenune Beca Tena npyu yCKOPEHHOM JIBUYKEHUH.

10.  Ilepemauya umnysbca IpU B3aUMOJICHCTBUHU Tedl.



11.  IIpeoOpa3oBaHus SHEPTHH IIPU B3AUMOJICHCTBUH TEI.

12. CoxpaHeHHE UMITYJIbCa TIPH HEYIIPYTOM B3aUMOICHCTBHH.

13.  CoxpaneHue uMIyibca Mpu aOCOIIOTHO YIPYTOM B3aUMOJICHCTBHH.

14.  HaOmroneHue peakTUBHOIO JBUKEHUS.

15.  CoxpaHeHue MEXaHHYECKOH SHEPTHU NIPU CBOOOTHOM MaJICHUH.

16.  CoxpaHeHue MeXaHHYECKON SHEpruM MpHU IBMKEHUM Tejla TOoJ JeiicTBHEM
NPY>KHHBI.

Jlabopamopuwie padbomot u onvimol.

1. KoHncTpynpoBanue TpakTa Juis pa3sroHa U JajlbHEHIIero paBHOMEPHOT'O IBUKEHUS
HIApHKa UITH TEJIEKKH.

2. OnpezneneHue cpeHe CKOPOCTH CKOJIBKEHUS OpycKa WM ABM)KEHHS IIapHUKa 110
HAKJIOHHOM INIOCKOCTH.

3. OnpeneneHyue yCKOpEHUs Tela IpU PaBHOYCKOPEHHOM JIBUKEHUU 10 HAKJIOHHOU
TUIOCKOCTH.

4. HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHKEHUU
0e3 HauyaJIbHOW CKOPOCTH.

S. [TpoBepka rumoTessl: €ciu MNpPU PABHOYCKOPEHHOM JIBUXKEHHUU O€3 HadalbHOU

CKOPOCTH MNYTU OTHOCATCA KaK P HEUYETHBIX 4YuCceii, TO COOTBCTCTBYIOIIUC IPOMCKYTKU
BpCMCHH OAMHAKOBEI.

6. HccnenoBanune 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI HOPMAJIbHOTO
JTABJICHUSI.

7. Onpenenenne k03P PUIMEHTA TPEHUS CKOIBKECHUSL.

8. Omnpenenenue KECTKOCTU MPYKUHBL

9. Onpenenenne pabOTBI CHIIBI TPEHUS TPU PABHOMEPHOM JBIDKCHHH Tella II0
TOPU30HTAIILHOM MMOBEPXHOCTH.

10.  Ompenenenue pabOTHI CHIIBI YIIPYTrOCTH TPU MOABEME Ipy3a C HCIOJIB30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. N3ydenune 3akoHa COXpAHEHUS SHEPTUU.

Pazgen 9. Mexanuueckue KoJje0aHUsI U BOJHBI.

KonebarenbHoe amxeHne. OCHOBHbIE XapaKTEPUCTHKH KoyieOaHUil: mepuoj, 4acToTa,
aMIuIMTyna. MaremaTuueckuid M TNpYKUHHBIM MasATHUKHM. [IpeBpamieHue »sHepruum npu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue konebanus. BeiHyx1eHHbIe Konebanus. Pe3onanc. MexaHu4ecKue BOJIHBI.
CaoiicTBa MexaHn4eckuX BOJIH. [Ipo/ionbHbBIE U MONepeuHble BOJIHBI. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKHE BOJIHBI.

3Byk. ['pomkocTh 3ByKa 1 BbicoTa TOHA. OTpaxenue 3Byka. UH(pa3Byk u yabTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuii Ten noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
HaGnronenue koneGaHuii rpy3a Ha HUTH U Ha TIPY>KHHE.

Habumronenne BbIHYX/I€HHBIX KOJeOaHUN 1 pe30HaHca.

PacnipocTpanenue nNpo0IbHbIX U MONEPEYHBIX BOJIH (Ha MOJIETIH).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKYCTUYECKHI pEe30HAHC.

Jlabopamopnuvie pabomot u onvimol.

carwNE

1. Omnpenenenne 4acToThl U Mepro/ia KouedaHui MaTeMaTHYeCKOro MasiTHUKA.

2. Omnpenenenye 4acToThl U Mepro/ia KoueOaHuil Mpy>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHO/a KojeOaHUH MOABEUIEHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH IEpHO/a KOJeOaHUI MPYKUHHOTO MasiTHUKA OT

Macchl Ipy3a.



o. [TpoBepka HE3aBUCUMOCTH NIEpHO/Ia KOJIeOaHU rpy3a, MOBEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTH IEPHOAA KOJNEOAHUH MPYKUHHOTO
MasTHHKA OT MACChI IPy3a U KECTKOCTU IIPYKUHBI.
7. H3mepenne yckopeHus cBOOOAHOIO MaeHusl.

Pazjnen 10. DiaekTpoMarHuTHOE MOJI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DJIeKTPOMarHuTHble BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. llIkana 3MeKTpOMarHuTHBEIX BOJH. VICIONbh30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM
CBSI3U.

DnekTpomMaruuTHas npupojaa ceera. CkopocTh cBeTa. BojiHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu.

1. CBolicTBa 3J1€KTPOMarHUTHBIX BOJIH.

2. BosnHoBbIe cBoiicTBa CBETA.

Jlabopamopusie pabomot u onvimol.

1. W3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMJIBHOTO TeledoHa.

Pa3znea 11. CBeToBbI€ sIBJIEHHS.

JlyueBasg moxpens cera. Mcrtounuku cBera. IIpsAMoiMHETHOE pacrpoOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkaiio. 3aKkoH OTpa)KE€HUs CBETA.

[Ipenomiienue cBeta. 3akoH mpenomiieHus cBeta. [lomHOe BHYTpeHHEe OTpaKeHHE CBETA.
Hcnionp30BaHKE MOJTHOTO BHYTPEHHETO OTPAYKEHHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeid B nuH3ze. OnTuueckas cucrema Qoroanmnapara, MUKPOCKONa M
Teneckorna. ['a3 kak ontudeckas cucreMa. biim3opykocTs U JaIbHO30PKOCTb.

Pasznoxxenue Oenmoro ceera B cmekTp. OmbiTel HbtoTona. CliokeHHE CHEKTPaIbHBIX
uBeToB. Jlucnepcus cera.

Hemoncmpayuu.

1. [TpsiMonMHEHOE pacpoCTpaHEeHUE CBETA.

2. OTtpaxeHue cBera.

3. [Tonryuenue n300paxeHUi B INIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.

4. [Tpenomnenue caera.

S, OnTH4eckuii CBETOBO/.

6. Xon nyuelt B coOuparomieil TuHse.

1. Xox JIydell B paccenBaroleH JIMH3E.

8. [Tony4yenne n300paXkeHUi C MOMOIIBIO JIMH3.

9. [Tpunumn neiicTBus goroanmnapara, MUKPOCKOIA U TEJIECKOIA.

10.  Mopens rnasza.

11.  Paznoxenue 6e0Oro CBETA B CIIEKTP.

12.  TlomydeHue Oenoro cBera NpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuwie pabomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPAKEHHsI CBETOBOTO Jiyda OT yrJjia MajeHus.

2. N3ydeHne xapakTepUCTUK N300pakeHUs MTpeIMETa B TUIOCKOM 3€pKalie.

3. HccnenoBaHue 3aBUCMMOCTH YIijla IpPEJOMJIEHHS CBETOBOIO Jiyya OT YrIua
NaJICHNsI Ha TPAHUIIE «BO3TyX—CTEKIION.

4. [Tony4yenne n300paXkeHUI C MTOMOIIbIO COOMPAOIIEH JTMH3HI.

5. Omnpenenenne GOKYCHOTO pacCTOSTHUS M ONTHYECKON CHIIBI COOMparoIeii TNH3BL.

6. OnbITHI IO PA3NIOKEHHUIO OEIOT0 CBETa B CHEKTP.

7. OMnBITH IO BOCTIPHUSITHIO I[BETA TIPEMETOB NP UX HAOIIOICHUN Yepe3 IIBETOBBIE
GUIBTPHI.

Paszpnen 12. KBanToBbIe siBJICHHUS.
OmnsiThl Pesepdopna u mianerapuas mojens aroma. Mogens atoma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.



PamnoaktuBHOCTE. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas Mopens aromMHoro siapa. M3oronsl. PamnoaktuBHBIE mpeBpamieHus. llepuop
noJtypacnaaa aTOMHBIX siJiep.

SAnepHble peakinu. 3aKOHBI COXPAHEHHUS 3apsiIOBOIO0 U MAaCCOBOTO YKCEIl. DHEPTHUs CBSI3U
aToMHbIX sifep. CBsi3b maccel U sHepruu. Peaknuu cunte3a u genenus suaep. Mcrounuku
sHepruu CoyHIA U 3BE3I.

SAnepHas oHepretuka. J[eMCTBUSA palMOAKTUBHBIX U3JIYYCHHUM Ha )KUBBIE OPraHU3MBI.

Jlemoncmpavuu.

1. CreKTpbl U3JIy4eHHUs U TOTJIOIICHHS.

2. CrieKTpbl pa3InvHbIX I'a30B.

3. CnexTp Bozmopoaa.

4, Hab6nronenue TpekoB B kamepe Buibcona.

S. Pabota cuéTunka HOHU3UPYIOIIMX U3TYyYEHUH.

6. Perucrpanus u3mydeHus IpUPOIHBIX MUHEPATIOB U MPOIAYKTOB.

Jlabopamopnusie pabomot u onvimel.

1. HabmroneHne criioniHpIX 1 IMHEHYaThIX CIIEKTPOB U3ITYUCHHS.

2. HccnenoBanue TpeKOB: M3MEPEHHE YHEPTUU YaCTUIIBI IO TOPMO3HOMY ITYTH (I10
dotorpadusam).

3. N3mepeHue paaroakTUBHOTO (OHa.

IHoBTOPHUTENHbHO-00001IAKO NI MOYIb.

[ToBTOPUTENEHO--0000IAIONNIT  MOIYdh TpPEJHA3HAYCH [UIsI CHUCTEMATH3alluU |
0000111eHS TTPEIMETHOTO COZCPKAHUS U OIbITa ACATEeILHOCTH, TPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (pu3uKku, a TakXke JUIsl TIOATOTOBKHM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY T10
busnke 151 00yJaroMMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wu3ydeHMM MAAHHOTO MOJYJS pPEAIM3YIOTCA W CHUCTEMATU3UPYIOTCS  BUJIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecleynBaeTcs JOCTIKEHHE NPEIMETHBIX H
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yNbTaToB oOyueHwus, dbopmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HCCJIEAOBAHUS SBJICHHM
NPUPOJBl W TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHATH (U3UYECKUE SIBICHHS, MPUMEHSS
MOJIyYeHHbIEC 3HAHUS, PeIliaTh 3a/1a4d, B TOM YHCII€ KaYECTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

[IpyHOMIIHANBHO NEATEIBHOCTHBIM XapakTep [JAaHHOTO pas3jelia pealu3yercs 3a CYET
TOTO, YTO 0OYJArOIINECs BBITIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IpeiaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHMH PACIO3HABATh M HAYYHO OOBICHITH (PU3UUECKHE
SIBJICHHS B OKPYXKAIOIEH ITPUPOJIE Y TIOBCEAHEBHOM KU3HU;

WCIOJIb30BaTh HAyYHBIE METOJIbI UCCIENOBAHUS (PU3NYECKUX SBICHUH, B TOM YUCIE IS
MIPOBEPKU THIIOTE3 U MOTYUEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH, HAy4YHbIE OCHOBBI HauOollee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTHI, HampuMep, MPAKTUYECKOTO UCIIOIB30BaHUS PA3IMYHBIX MCTOYHUKOB SHEPTHH HA
OCHOBE 3aKOHa MPEBPAIICHUS U COXPAHEHUsI BCEX U3BECTHBIX BUJIOB YHEPTUU.



PA3EJI 2. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

W3yuenne ¢u3nku HAa YpOBHE OCHOBHOIO OOIEro oOpa3oBaHUs HANpaBJICHO Ha
AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MMTPECAMCTHBIX 06pa3OBaT€HBHBIX PE3yJIbTATOB.

B pesymbrare wu3ydeHus (U3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

J 1) naTpHOTHYECKOT0 BOCIIMTAHUS

. - IPOSIBJICHUE HMHTEpeCa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHUCKOU
(bU3HYEeCKON HAYKH,

o - IEHHOCTHOE OTHOIIIEHHE K JJOCTHKEHUSIM POCCHICKHUX yYEHBIX--(PU3UKOB,;

J 2) rpaKIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

J - TOTOBHOCTh K aKTUBHOMY YyYacTHIO B OOCYXJEHUH OOIIECTBEHHO3HAYHMBIXU
ATUYECKHUX MPOOIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHXKEHUH (pr3ukw;

J - OCO3HAaHUE BAXHOCTH MOPAIbHO--3TUYECKMX IPUHLUUIIOB B JEATEILHOCTH
Y4€HOrO;

o 3) 3cTeTH4ecKOro BOCIIUTAHMS:

. - BOCIPHUATHE JCTETHUYECKUMX KadecTB (M3NYECKOH HAYKH: €€ TapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4) IEeHHOCTH HAYYHOI0 MIO3HAHMS:

o - OCO3HAHHWE IEHHOCTH (PpU3MUECKON HAYKH KaK MOITHOTO WHCTPYMEHTA ITO3HAHHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTUI1, BaXKHEHUIIIEH COCTABIISAIOLIEH KyJIbTYpBI;

. - pa3BUTHE HAy4YHOH JHOOO03HATEIBHOCTH, HUHTEpEca K MCCIIEI0BaTEIbCKON
JeSITEIbHOCTH;

J 5) ¢popMupoBaHus KYJIbTYPHI 310POBbSI H IMOIHOHAJILHOTO 0JIATONOIYYHS:

J - OCO3HAaHUE IEHHOCTM Oe3omacHOro oOpa3a JKU3HHU B COBPEMEHHOM

TCXHOJIOTHYECKOM MHUPEC, BAKHOCTHU IIPaBUJII 0e30macHoro MOBCACHWA Ha TPAHCIIOPTC, Ha
Aoporax, € 3JICKTPUICCKUM U TCIIJIOBBIM 060py,ZLOBaHI/IeM B IOMAIITHUX YCJIOBUAX;

. - c(OpMHUPOBAHHOCTH HaBBIKa PEQIICKCHH, TPU3HAHKNE CBOETO MTpaBa Ha OUIUOKY U
TaKOro )K€ [paBa y APYroro 4ejaoBeKa;

J 6) TPy10BOT'0 BOCIIUTAHUSI:

. - aKTUBHOE YyYacTHE€ B pEIICHWH IMPAKTUYECKHX 3aJad (B paMKax CeMbH,

o0pa3oBaTenbHON  OpraHu3aluu, TOpoJa, Kpas) TEXHOJOTHMYECKOH U coluaibHOU
HaIPaBJIECHHOCTH, TPEOYIOIINX B TOM YHCIIC U (PU3NYECKUX 3HAHUIA,

o - HHTEpeC K MPaKTUYECKOMY U3yUeHHI0 podeccuil, CBA3aHHBIX C (PU3UKOI;
o 7) IKOJIOTHYECKOT0 BOCITUTAHMSI:
o - OpUEHTalUs Ha NpuUMEeHeHue (U3NYECKUX 3HAHMW JUId pelleHHs 3a1ady B

o0nacTu OKpyKarolleil cpeapl, MIaHUPOBAHUS TMOCTYNKOB U OICHKM WX BO3MOXKHBIX
MOCIIEACTBUM JIsl OKPYXKAIOLIEH cpeibl;

o - OCO3HaHHWE TIJI00AJBHOIO XapakTepa SKOJIOTMYECKMX MpoOjieM M IyTed HX
peLeHus;

. 8) aganTanMm K H3MEHSIIOIUMMCH YCJIOBHSAM COLUMAJIBHOW W IPHPOAHOH
cpelbl:

J - TOTPEOHOCTH BO B3aUMOJICHCTBUU TP BBIIOJHEHUU HUCCIIEIOBAaHUI U MPOEKTOB
(bu3nYeCcKOoil HalPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHUX;

. - TIOBBIIIEHME YPOBHS CBOEM KOMIIETEHTHOCTHM YEPE3  IPAKTHYECKYIO
JESITENbHOCTD;

. - OTPEOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHWUM, B TOM yucie (HOpMyIupOBaATH

UACu, MNOHATHA, TUIIOTE3BI O (1)I/ISI/I'-IGCKI/IX 00BEKTaX U SIBJICHUSX



° - oco3HaHHEe Je(UIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B 00JacTH
(1076371978

J - IVIAHUPOBAHHUE CBOETO Pa3BUTHUS B IPHOOPETEHNU HOBBIX (PM3NUECKUX 3HAHUIA;

J - CTpEMJICHME aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3HM IPUPOJBI, OOLIECTBA U
9KOHOMHKH, B TOM YHCJIE C UCII0JIb30BaHUEM (DU3NYECKUX 3HAHUM;

. -OLICHKa CBOMX JEHCTBUM C YYE€TOM BIMSHUA Ha OKPYXKAIOIIYI0 Cpeny,

BO3MOJKHBIX TNI00QJIBbHBIX HOCHe,HCTBHﬁ.

METAIIPEJIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOoeHHsS TporpamMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromerocss OyayT cpopMHpPOBaHBI MeTampeaMeTHbIEe Pe3yJbTaThl,
BKJIIOYAIOIIME I[103HABATE/IbHBIE YHUBEpPCAJIbHbIE Y4eOHbIE JEHUCTBHUS, KOMMYHUKATHUBHBIC
YHUBEpCaIbHbIC YICOHBIC JCHCTBUSA, PETYJSITUBHBIE YHUBEPCAIbHBIC YUSOHBIC ICHCTBHUS.

IHo3naBaTebHBIE YHUBEPCAJIbHbIE YUeOHbIe /1eliCTBUSA

ba3soBble JJoruueckue AeMcTBUA:

. BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH O0BEKTOB (SIBJICHHIA);

. YCTAaHABJIMBATh CYIICCTBEHHBIH NpPU3HAK KJIACCH(HMKAIIMKA, OCHOBAHUS JUIS
000011ICHHS U CPAaBHEHUS;

. BBISIBJISITH  3aKOHOMEPHOCTH W TIPOTHBOPEYHS B paccMaTpUBaeMbIX (haKTax,
JAHHBIX W HAOJFOICHUSX, OTHOCAIIUXCS K (PHU3UIESCKUM SIBIICHUSM;

. BBISIBIISITh TIPUYUHHO--CIICJICTBEHHBIC CBSI3U MPU M3YYCHUU (PU3UUCCKUX SIBICHHIA

U TMpOLECCOB, JieJaTh BbIBOJAbI C MCIOJIb30BAaHUEM JEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOYE€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;

. CaMOCTOSITENIbHO BbIOMpaTh crmoco0 pemieHus ydeOHOW ¢u3nyeckoil 3amayu
(cpaBHEHHE HECKOJbKHUX BApUAHTOB pEIICHHs, BBIOOp Hamboyiee MOAXOISAMIET0 € YYETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckme J1eicTBUA:

J HCIIOJIH30BaTh BOIMIPOCHI KaK MCCIIEIOBATEIHCKUM HHCTPYMEHT TIO3HAHMS,;

J MPOBOJIUTh TIO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY OTIBIT, HECJIOXHBIN
(bU3HUYEeCKU HIKCTIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

. OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(OpPMAIIMIO, TIOTYYECHHYIO B
X0J1€ UCCTIEAOBaHUS UM SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (OpPMYJHUpOBaTh OOOOIIEHHUS W BBIBOJLI IO pe3yjbTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OTIbITA, UCCIIEIOBAHNUS,

. MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UUECKUX TPOIECCOB, a

TaK)K€ BBIJIBUTaTh MPEATOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmanmueii:

J IPUMEHSTh pa3lIMYHble METO/bl, THCTPYMEHTBI U 3alpOChI NIPU MOUCKE U 0TOOpe
MHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndeckoil 3a1auu;

. AQHAIN3UPOBATh, CHCTEMATU3UPOBaThb M  HMHTEPHPETUPOBATH  HMH(OPMALKIO
pa3IMYHbIX BUJOB U (DOPM MpE/ICTaBICHHUS,

. CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (POPMY MpeacTaBIeHUs] HHPOPMALIUU U
WITIOCTPUPOBATh pelllaeMble 3a/1a4i HECIOKHBIMU CXE€MaMHM, AMarpaMMaMu, UHON rpadukoit u
WX KOMOMHAIUSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eCTBUA:

. B X0JIe 00CYXJeHHsI yueOHOro MaTepualia, pe3ysibTaToB Ja00opaTOpHBIX padoT U
IPOEKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY O0OCYKAaeMOl TeMbl M BBICKA3bIBaTh HJIEH,
HAalleJICHHbIE Ha pellieHue 3a/1a4H U MoJIep KaHne OJ1arokKenaTeIbHOCTH O0IIEeHNUS;



. COIOCTABIIATh CBOM CYXXIAEHUSA C CYXKICHHAMH APYIMX YYaCTHUKOB JUAaiora,
OOHapy>KUBATh Pa3InYMe U CXOJCTBO NO3ULIUH;

° BBIPAXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

° MyOJUYHO TPEJCTABIATh PE3yJabTaThl BBIMOJHEHHOTO (PH3WYECKOrO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

° MIOHUMaTh M UCIIOJb30BaTh NPEUMYIIECTBA KOMAaHAHOM M HWHIUBUIYAJIbHOU
paboOTHI IPH pEIICHUU KOHKPETHOH (hHU3HIECKOM MPOOIEMBI;

° MPUHUMATh LIEJIM COBMECTHOW JESTEIbHOCTH, OPTaHU30BBIBATh JIECUCTBUA MO €€

JTOCTIIKEHUIO: PaCIpelIeNsiTh PO, 00CYKIaTh MPOIIECCHl U PE3YJIbTaThl COBMECTHOW padOTHI,
0000111aTh MHEHUS HECKOJIILKHUX JIONEH;

L4 BBITIOJIHATH CBOIO 4aCTb pa6OTBI, A0CTUrasA Ka4CCTBCHHOI'O pE3yJibTaTa I10 CBOCMY
HaIlpaBJICHUIO U KOOPAUHHPYSA CBOU Z[ef/'ICTBI/ISI C APpYTMMHU WICHAMU KOMAaHbI;
L4 OL€CHUBATh Ka4dye€CTBO CBOCI0O BKJIaJa B 06].].[1/1171 IIPOAYKT II0 KpPUTCPHUAM,

CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.
PeryasiTuBHble YHUBEpPCcaJIbHble YUeOHbIE 1eHCTBUSA

Camoopranu3aums:

o BBISIBIISATh TIPOOJIEMbI B JKU3HEHHBIX M YUYEOHBIX CHUTYalHAX, TPEOYIOIUX [UIs
petieHus GU3MYECKUX 3HAHUM;

L OpPUCHTHUPOBATLCHA B Pa3INYHBIX moaxongax IIPUHATHUA pemeHMﬁ
(MHIMBUYaIbHOE, IPUHATHE PELICHUS B IPYIIE, IPUHATUE PELICHUN IPYNIOoN);

o CaMOCTOSITEIILHO COCTABJIATH AJITOPUTM pelieHus (GU3MUSCKON 3aa4ll WK TUIaHa

UCCIIEIOBaHUsI € Y4ETOM  HMEIOIIMXCS PECYypcoB U COOCTBEHHBIX  BO3MOXKHOCTEHA,
apryMEHTUPOBATh MPEIJIaracMble BApUAHThI PEILICHU;

. JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlCHHE.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HMHTEJLIEKT:

. JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH M IIPEUIaraTh IjiaH €€ N3MEHEHUS;

. OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEIOCTHIKEHUS) pe3yJIbTaTOB JIEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

. BHOCUTh KOPPEKTHBBI B JAEATENbHOCTh (B TOM 4YHCIE B XOJA BBIIOJIHEHUS

(U3NUECKOro MCCIIEAOBAHUS MM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSM;

o CTaBUTh ce0s Ha MECTO JpPYyroro 4ejioBeKa B XOJE€ CIOpa MM JUCKYCCHUHM Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

o IpHU3HaBaTh CBOE MPaBO Ha OIIMOKY MpH pelIieHuH (U3NYECKUX 3a/1ad WU B

YTBCPKACHUAX Ha HAYUYHBIC TEMBI U TaKOC K€ ITPABO APYTroro.

HNPEAMETHBIE PE3YJIBTATHI

K xonHuy oOyueHus B 7 kJiacce IpeIMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

J UCIIONIb30BAaTh MOHATHS: (PU3MYECKHE W XUMHUYECKHE SIBJICHHS, HaOIoJIeHue,
HKCIIEPUMEHT, MOJI€Nb, TUIIOTE3a, EAMHULIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOAHUS  BemlecTBa (TBEpAOE, IKUIKOE, Tra3000pa3HOE), MEXaHWYEeCKOe JBH)KEHHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TpaeKTOpus, pPaBHOACHMCTBYIOLIas CHIIA,
neopmanus (ynpyras, miacTuieckas), HeBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

. pasnuyaTth sBiaeHUs (auddys3us, TEIIOBOE ABMKEHUE YAaCTUIl BEIIECTBA,
paBHOMEpPHOE JIBI)KEHHE, HEpPaBHOMEpPHOE JIBIKEHHE, WHEpLUs, B3auMOJEICTBHE Tedl,
paBHOBECHE TBEPIBIX TEN C 3aKPEIJIEHHOW OCHIO BpAlllCHHUs, Mepefada JaBJICHUS TBEPIAbIMU
TelaMM, KHJAKOCTSAMU W Ta3aMH, aTMOC(EepHOE [aBlieHHE, IJIaBaHUE TeJ, MpPeBpalleHUs



MEXaHUYECKOM SHEPruH) MO OINUCAHUIO UX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIHUX JaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NUYCCKUX SIBICHUU B OKPYKAIOIIEM
MHUpE, B TOM 4HuClie (pU3UYECKHE SIBICHUS B MPHUPOJAC: MPUMEPHI JBIKEHUS C Pa3InIHBIMU
CKOPOCTSIMM B KUBOM M HEXUBOM NPUPOJE, ACHCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE,
BIUSHUE aTMOC(EpHOro JaBlieHUS Ha JKUBOM OpraHW3M, IUTABAaHHWE pbIO, phIYard B TEJE
YyelloBeKa, IIPU STOM MEPEBOJIUTH MPAKTHUECKYIO 3a/lady B yueOHYIO, BBIICIATh CYIECTBEHHbBIE
cBO¥iCcTBa (IpU3HAKK) PU3NICCKUX SBIICHUI;

. ONKCHIBATh M3y4YEHHBbIE CBOMCTBA Tel W (UIUYECKUE SBJICHUS, HCIOIb3Ys
buznyeckue BeIMUMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tella, CHJIa TPeHUs, AaBieHue (TBEPAOro Tena,
KUJKOCTH, Ta3a), BBITAJKMBAIOIIAs CUJa, MEXaHW4eckas paboTa, MOUIHOCTb, IUIEYO CHIIBI,
MOMEHT CHWJIbI, KO3((UIMEHT TMOJe3HOr0 JCWCTBUS MEXAaHHM3MOB, KHWHETHYECKas U
NOTEHLMAJbHAsL DHEPTus), NpU ONHCAHUM TMPABWIBHO TPAKTOBAaTh (DU3UUECKUH CMBICI
UCTIONIB3YEMBIX BEJIMYWH, WX OOO3HAYCHHWS W CIUHUIBI (PU3UYECKHX BEIUYHH, HAXOIUThH
(dbopMyIibl, CBS3BIBAIONINE JaHHYIO (DU3MUECKYIO BENUYHMHY C APYTMMH BEIWYHMHAMH, CTPOUTH
rpad UKy H3y4eHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEJIIMYMH;

. XapaKTepu30BaTh CBOICTBa Tel, (U3UYECKUE SBICHHUS U MPOLECCHI, UCIOIb3YS
MpaBuJIa CIOKEHUs cuil (BAOJIb OJHOM MpsiMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
MPaBWJIO paBHOBeCUsl pblyara (OJ0Ka), «30JI0TOC MPABWIO» MEXAHWKH, 3aKOH COXPaHCHUS
MEXaHUYECKOM SHEPIrHuH, MPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3allMCHIBATH €T0
MaTEeMaTU4YeCKOe BHIPAXKCHHUE;

. O0BSACHATh (U3UYECKUE SIBJICHMSI, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBIABISATH MPUUYUHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE W3 |—2 JIOrMYeCKHUX MIaroB ¢ Omopoil Ha 1-2
W3YYCHHBIX CBOMCTBA (PU3UYCCKUX SBICHUH, ((U3NIECKIX 3aKOHA WJIH 3aKOHOMEPHOCTH,

. pemiate pacy€THble 3a7aud B 1—2 NeHCTBUSA, HCMONB3YS 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHallu3a YCIOBHUS 3aJayd 3alUChIBATh
KpaTKO€ YCIIOBHE, TOJACTABIATh (U3UUYECKUE BEIUYMHBI B (DOPMYJBI M MPOBOAUTH PACUETHI,
HAXOJUTh CIIPABOYHBIE TaHHBIE, HEOOXOIUMBIE JUISl PEIICHUS 33/1a4, OLIEHUBATh PEATUCTUUYHOCTD
MOJIY4YCeHHOW (PU3MUECKON BETUYUHBI;

. pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN (PU3UIECKHUX
METO/IOB, B ONHWCAaHWU HCCIEAOBAHMS BBIIEIATH IMPOBEPSIEMOE MPEANOJIOKEHUE (TUIIOTE3Y),
pa3nuyaTh ¥ MHTEPIPETUPOBATH TMOITYYEHHBIN pe3ynbTaT, HaXOAUTh OIMIMOKH B XOJI€ OIBITA,
JienaTh BBIBOJIBI IO €T0 pe3yJIbTaTaM;

. MPOBOJIUTH OMBITHl O HAOIIOJEHUIO (PU3NYECKUX SBJICHUM WU (HU3MUECKUX
CBOMCTB TeiI: (OPMYIHUPOBATh TMPOBEPSiEMbIE TMPEATNONOKEHHS, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBAHHUS, 3aMMUCHIBATh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;

. BBITIOJIHSITH TIPSIMBIE HU3MEPEHHSI PACCTOSIHUS, BPEMEHH, MAacChl Teja, 00bEMa,
CHUJIBI U TEMIEPATypbl C HCIOJIH30BAHUEM AHAJOTOBBIX W IHU(POBBIX MPUOOPOB, 3aIMKCHIBATH
MOKa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCONIOTHON MOTPENTHOCTH U3MEPEHHIA,

° MIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJTHON (PU3UIECKOM BETUYHHBI OT APYTOH
C WCIIOJIB30BAHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH PAaBHOMEPHO JBMIKYIIETOCS Tea OT
BPEMEHH [IBIDKEHHUS Tella, CHIBI TPEHHS CKOJBXKEHHsS OT Beca Tela, KadecTBa 0OpabOTKH
MOBEPXHOCTEH TENl M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOIIAJM COMPUKOCHOBEHHS TEJ, CHJIBI
VIPYTOCTH OT YAJWHEHUS TMPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa M OT TUIOTHOCTH >KHJKOCTH, €€ HE3aBUCHMOCTH OT IIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIOBH TUIaBaHMs TN, YCIOBUI paBHOBECHS pbluara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHWH Yy4E€OHOTO HCCIICIOBAaHUsI, COOMPATh YCTAHOBKY W BBITIOJHSITH
U3MEpEHUs, CIeAys TMPEeATOKEHHOMY IUIaHy, (HUKCHPOBAaTh PE3YNbTaThl  MOJTY4YEHHON



3aBHUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE MPEIIOKEHHBIX TaONMMIl U Tpa(uKoB, IenaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

J IPOBOJIUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BETUYMH (IUIOTHOCTH BEIIECTBA
JKUAKOCTU U TBEPJIOIO Tella, CHJIa TPEHMsI CKOJIBKEHMsI, TABJICHUE BO3/yXa, BBITAIKUBAIOLIAS
Cuia, JAeMCTBYIOLIas Ha MOTPYKEHHOE B JKUIKOCTH TeNO, KOA(M(GUIMEHT MOJE3HOro NeHCTBUS
IPOCTBIX MEXaHW3MOB), CIEAYS IPEAJOKEHHOM WHCTPYKLUHU: IPHU BBINOJIHEHUU HU3MEPEHUN
coOuparh SKCIIEPUMEHTATILHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHUE NCKOMOMN BEIMYUHBI,

J coOuoiaTh TpaBWja TEXHUKH O€30HMacHOCTH Tpu paboTe ¢ J1abopaToOpHBIM
000pyI0OBaHUEM;
J yKa3bIBaTh NPUHIMIIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,

TEPMOMETpP, JUHAMOMETP, COOOINAIOMIMECS COCYIbl, OapoMeTp, pblYar, IOABWXHBIA H
HEMOJIBUYKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

. XapaKTepu30BaTh MPHUHILMUIBI ACHCTBHUS H3yYEHHBIX MPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMOPOM Ha MX ONUCAHUS (B TOM YHCIE: MOMAIIMITHUKHA, YCTPOUCTBO BOJONPOBO/A,
TUIPABIMYECKU TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIONb3YA
3HaHUST O CBOWCTBaX (U3MYECKUX SBICHHA U HEOOXOoAuMble (U3UYECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

. NPUBOANUTE TpUMEpPHl (HAXOAUTh HMH(OPMAIMIO O TpUMEpax) MPaKTUYECKOTO
UCTIOJIB30BaHUs (PM3NYECKUX 3HAHWHA B TIOBCEAHEBHOM JKM3HHU JUIA oOecredeHus: Oe30MacHOCTH
npu oOpaiieHuu ¢ NpuOoOpaMHd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3J0POBbS U
COOIIOICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEICHUS B OKPY>KaIOILEH Cpele;

. OCYIIECTBIISATH OTOOP MCTOUYHUKOB MH(opManmu B MIHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOUIUMXCS 3HAHUN M MNyTEM CpaBHEHUS
pa3IMYHBIX HCTOYHUKOB BBIIEIATH HH()OPMAIUIO, KOTOpas SBISIETCS MPOTHBOPEUYMBOM WU
MOJKET OBITh HEIOCTOBEPHOM;

. UCIIOJIb30BaTh IPU BBINOJIHEHWU YYEOHBIX 3aJaHUl Hay4YHO--IONYJISIPHYIO
auTeparypy (QHU3MUECKOro COAEp)KaHUs, CIPaBOYHBIE MaTepHaibl, pecypchl cetn MHTepHerT,
BJIaJeTh NPUEMAaMU KOHCIEKTHUPOBAHMUSA TEKCTa, MNpeoOpa3oBaHUs HHGOpMAIMM W3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HAa OCHOBE
2—-3 WCTOYHMKOB HH(pOpMalMU (PU3MUECKOTO COAEpKAHHUS, B TOM 4YMCIE IyOJMYHO JeNaTh
KpaTKHe COOOILEHNUs O pe3yNbTaTax MPOEKTOB WM YyUeOHBIX UCCIEA0BAHUMN, IPU 3TOM I'PAMOTHO
MCIIONIb30BaTh M3yYEHHBIH MOHATUIHBINA ammapaT Kypca (U3HMKH, COMPOBOXKAATH BHICTYILUICHUE
MPE3CHTALINEN;

o OpY  BBINOJIHEHUM Y4YeOHBIX TIPOEKTOB W  HCCIEIOBaHMHA  pacrpenensiTh
00513aHHOCTH B T'PYIIE B COOTBETCTBUH C NOCTaBJIEHHBIMH 33J]auaMH, CJIEIUTh 32 BHIIIOJHEHUEM
IUIaHa JEeMCTBUM, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JE€ATENbHOCTh TPYIIIIbI,
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHUE OKPYKaOLIUX.

K xonHuy oOyueHus B 8 kJiacce mpeIMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:

. WCITOJIB30BAaTh MOHSTHS: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBM)KEHHE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSHUSI BEUIeCTBa, KpUCTaNIMYeCKHe M amopdHbIe Tena,
HACBIIICHHBIA U HEHACBIILEHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIEpATypa, BHYTPEHHSS SHEPT U,
TEIJIOBOM JIBUraTeNb, SJIEMEHTAPHBIN IEKTPUYECKUI 3apsij, IEKTPUUECKOE 01, TPOBOIHUKHU
U JUDJIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE T10JIE;

. pa3ianyath sIBJIEHUS (TEIUIOBOE pacIIUpEeHHEe U CxKaTHe, TeIrionepeaaya, TerioBoe
paBHOBECHE, CMAauMBAaHUE, KAIWJUIAPHBIE SBJICHUS, HCIApEHHE, KOHJEHCAlUs, IUIABJICHUE,
KpucTaJIM3anus (OTBep/eBaHue), KUIIEHUE, Terionepenaya (TerIoNpOBOAHOCTh, KOHBEKIHS,
U3JIY4YEHHUE), JIEKTPHU3alMs Tel, B3auMOJICHCTBHE 3apsiioB, NEHCTBUS 3JIEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMBbIKaHHE, B3aUMOJICHCTBHE MarHUTOB, IEUCTBUE MarHUTHOTO ITOJIsSI HA ITIPOBOJIHUK C



TOKOM, 3JIEKTPOMAarHMTHas MHAYKLMS) [0 ONHCAHUIO MX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

o pacrio3HaBaTh IPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUH B OKpY)KaIOLIeM
MHUpE, B TOM u4ucie (U3NYECKHE SBJICHUS B NPUPOJE: IOBEPXHOCTHOE HATSHKCHUE W
KallWJUIApHBIE SIBJICHUSI B IPUPOJE, KPUCTAJLIBI B IpUpoze, usinydeHue CosHLa, 3amMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bl, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, SJIEKTPHUUCCKUE SIBICHUS B
aTMocdepe, 3JIEKTPUYECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE I0je 3eMiH, Apeid IMOII0COoB,
pOJIb MAarHUTHOTO IMOJIA Ui KU3HUM Ha 3emile, MOJSPHOE CHUSHHME, IPU ITOM IEPEBOAUTH
IPaKTUYECKYIO 3a7jauy B y4eOHYI0, BBIIEISTh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX
SIBJICHUI;

J ONHUCBHIBATh M3Y4YECHHBbIE CBOWCTBA Tl M (DU3NYECKUE SBIICHUS, HCIONb3Ys
¢du3nyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh BEIIECTBA, y/AEIbHAs TEIUIOTa IUIABIEHUS, YAEIbHas TEIJI0Ta [1apooOpa3oBaHus,
yJllelbHas TeMJoTa CrOpaHus TOIUIMBA, KO3()(UIMEHT MOJIE3HOro AEHCTBHS TEIJIOBOM MAIIMHBI,
OTHOCHUTEJIbHAsL BJIQXHOCTh BO3[yXa, O3JEKTPUUECKUM 3aps, CWIa TOKa, 3JIEKTPUYECKOE
HalpsDKEHUE, CONPOTUBIIEHUE IPOBOJHUKA, YIEIbHOE CONPOTUBIIEHUE BElIECTBA, paboTa U
MOIIIHOCTb 3JIEKTPUYECKOI'O TOKA), MPU ONUCAHUM IPABUIBHO TPAKTOBATH (PU3NUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS M €AUHUILb (PU3MUECKUX BEJIWYHMH, HAXOAUTh (GOPMYIIBI,
CBSA3BIBAIOIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMHU, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

J XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKHE SBICHHUS W MPOIECCHI, UCTOIB3Ys
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUU CTPOEHUS BEILIECTBA, IPUHLMII
CYNEpIO3ULMU Mosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsaa, 3akoH Oma Juis
ydacTka Lenu, 3akoH Jlxoyns—JleHna, 3aKkoH coxpaHeHHs] SHEPTUU, IIPU STOM J]aBaTh CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

J OOBSICHATH (PU3MUYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTyaluil NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH IPUUNHHO-CIICICTBEHHBIE CBSA3H,
CTpPOUTh OOBSCHEHHWE M3 1—2 JIOrMYecKHMX ILIAroB C OHopol Ha 1—2 W3y4EeHHBIX CBOMCTBa
(bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

. pemath pacu€THble 3a7aud B 2—3 NEWUCTBUSA, UCHOJb3Ys 3aKOHBI U (OPMYIIBL,
CBsA3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/aydl 3alKChbIBaTh
KpaTKoe YCJIOBHUE, BBISABJIATH HEIOCTATOK JaHHBIX JAJIS pEIIeHUs 3a/]a4M, BbIOMpPATh 3aKOHbBI U
dbopMyibl, HeOOXoaUMBIE AJis €€ pelIeHHs, MPOBOAUTH PACYETHI M CPaBHUBATH MOJIYYEHHOE
3HaYeHHe (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

o pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIU (PUINUECKUX
METOJIOB, HCIOJIb3Yysl OIMCAHUE WCCIIEIOBaHMUs, BBIACIATh MPOBEPSIEMOE MPEANOIOKEHHE,
OLICHMBATh [TPaBUIIBHOCTH MOPSI/IKA POBENCHUS UCCIIEJOBAHMSI, IENATH BHIBOJIBI;

J IPOBOAMTH OMBITHI MO HAONIOAECHUIO (DU3MUECKUX SBICHUM WM (DU3HUECKUX
CBOMCTB Ten (KanmWUISIpHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHHS BO3QyXa OT ero oObéMma,
TEMIIEPATYpPbI, CKOPOCTH IIpOoLecCa OCThIBAHMSI M HAarpeBaHMs IPU M3IYYEHMHM OT IIBETa
u3yyarouie (Morjomarniei) MmoBepXHOCTH, CKOPOCTh HCIAPEHUs BOJbI OT TeMIIepaTyphbl
KUAKOCTH U IJIOLAAN €€ MOBEPXHOCTH, DJIEKTPHU3ALMA TEJI U B3aUMOJEHUCTBUE AIEKTPUUECKUX
3aps70B, B3aMMOJCICTBHE TIOCTOSHHBIX MAarHMTOB, BHU3yaJlu3allUsg MarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHMUTOB, JE€HCTBUS MAarHUTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOICTBa
AIIEKTPOMAarHuTa, CBOWCTBAa  AJIEKTPOJABHUraTeNsl  MOCTOSIHHOTO  TOKa):  (OpMyIupOBaTh
IpoBepsieMble TPEINOJIOKEHHUs, COOUpaTh YCTAaHOBKY M3 MPEUIOKEHHOIO 000pyI0BaHMs,
OTMCHIBATh X0/ ONbITAa U POPMYIUPOBATEH BHIBOIBL;

. BBIMIOJHATh NPSIMBIE H3MEPEHUS TEMIEPATYpPbl, OTHOCUTEIBHOW BIIAXXHOCTU
BO3/yXa, CHJIbI TOKa, HaNpsHKEHUS C HUCMOJIb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB



(GU3MUeCKUX BEIUYMH, CPAaBHUBATh PE3YyJIbTAaThl MU3MEPEHUN C Y4ETOM 3aJaHHON abCOMIOTHOM
MIOTPEIIHOCTH;

. IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHON (PU3MYECKON BEIMYMHBI OT IPYTOi
C HCIOJIb30BAHUEM IMIPSMBIX H3MEPEHHH (3aBUCUMOCTb CONPOTHBIIEHMSI MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU IOIEPEYHOT0 CEYEHUs M YACIBHOIO CONPOTHUBIICHUS BELIECTBA IIPOBOJHHUKA,
CUJIBl TOKa, MAYLIErOo 4Yepe3 IIPOBOJHUK, OT HAIPSIKEHUS HAa IIPOBOJHMKE, HCCIEAOBAHUE
[IOCJIE0OBATEIBHOTO M MapajulebHOTO  COCIUHEHUH  NPOBOJHUKOB):  IUIAHUPOBATh
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY M BBIIOJIHITH U3MEPEHHUsI, CIIeAYs MPEI0KEHHOMY TUIaHy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYEHHOM 3aBHCHUMOCTH B BHJIe TaOiaull M IpadHUKoOB, IeNaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIICIOBAHUS;

J IPOBOJIUTh  KOCBEHHBIE  H3MepeHus  (usndeckux  BelnMYuH  (yZAenbHas
TEIIOEMKOCTh BEILLECTBA, CONPOTHBIIEHUE NPOBOJHUKA, pabOTa U MOLIHOCTb 3JIEKTPUYECKOTO
TOKa): IUIAHUPOBaTh M3MEpEHHs, CcOoOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY, CIIEAYs
IIPEUI0KEHHON HHCTPYKLMH, U BBIYUCIIATh 3HAYECHNUE BEIIMYUHBI,

J coOyoiaTh TpaBWja TEXHUKH O€30HacHOCTH Tpu paboTe ¢ J1abopaTopHBIM
000pyTOBaHHEM;
J XapaKTepu30BaTh MPUHIMIBI ACHCTBHS H3YyYCHHBIX NPHOOPOB M TEXHUUYECKHX

YCTPOMCTB € ONOpPOM Ha MX ONMUCAHUS (B TOM YHUCIE: CUCTEMAa OTOIUIEHUS] JOMOB, TUTPOMETP,
napoBasi ~ TypOMHA,  aMmIepMeTp,  BOJIBTMETpP, CUETYUMK  AJIEKTPUYECKOW  HHEpIuu,
AJIEKTPOOCBETUTENbHbIE ~ NPUOOpBI,  HAarpeBaTelIbHbIE  3JIEKTPONpHOOpbl  (TpUMEpHI),
JJIEKTPUUECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUraTeNlb IOCTOSIHHOTO TOKa),
UCTIONB3Ysl 3HAaHUS O CBOWCTBaX (DM3MYECKHX SBJICHWH U HeoOXoaumbie (usnyeckue
3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIE TPUOOPHI 110
CXeMaM M CXEMaTUYHbIM pPUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUraTellb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
AIIEKTPUYECKUX LENeHd C IOCIEJOBATEIbHbIM U NapajuIeIbHBIM COEIUHEHUEM D3JIEMEHTOB,
pasyinyas ycJaoBHble 0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IeTIeH;

. IPUBOJIUTH HpUMEPHl (HAXOAUTh HMH(OpPMALMIO O MpUMeEpax) MNPaAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XKU3HU JUIsl oOecnieueHus 0e30MacHOCTH
npu oOpamieHuu ¢ npudopaMM U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/10pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

o OCYILECTBIIATh MOUCK MH(pOpMAIK (HU3NUECKOro cojiepkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M IYTEM CpPaBHEHUS JONOJHUTEIBHBIX MCTOYHUKOB BBIICIATH
uH(pOpMaLIMIO, KOTOpas SBJISIETCS IPOTUBOPEUUBOM MM MOXKET ObITh HEJJOCTOBEPHOIA;

o UCMOJIb30BaTh TIPU BBIIOJHEHMHM Y4YEOHBIX 3aaHUN HAy4YHO--IIOMYJSPHYIO
JAUTEpaTypy (PHU3MUECKOro COAEp)KaHUs, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu HHTepHer,
BJaJeTh MNpUEMAMM KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHus HHGOpPMALUKU U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

J co3/aBaTb COOCTBEHHbIE MUCbMEHHBIE U KpPaTKUE YCTHBIE COOOIIEHMsI, 0000mIas
MH(OPMALII0 U3 HECKOJIBKUX HCTOYHHUKOB (PU3UYECKOIO COAEpkaHMs, B TOM UYUCIE IMYOJINYHO
IPEJCTaBIISITh PE3yJbTaThl INPOEKTHOW WM HCCIIEN0BATENbCKON AESITEIbHOCTH, IPU ITOM
rPaMOTHO HCIOJIb30BAaTh H3YYEHHBI MOHATUHHBIA ammapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHHUE IIPE3EHTALUEN;

o IIPU BBIOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIEAOBAaHUN (DU3UYECKUX IMPOLIECCOB
pacnpenensiTh 005S3aHHOCTH B IPYIIE B COOTBETCTBUU C TIOCTABICHHBIMU 3a/1adyaMH, CJIECTUTH 3a
BBINIOJIHEHUEM IIJIaHa JIEHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIEHMBATH COOCTBEHHBIH
BKJIaJ] B J€SATENIbHOCTh T'PYIIIbI, BHICTPAUBaTh KOMMYHUKAaTUBHOE B3aWMOJIEUCTBUE, MPOSBISs
TOTOBHOCTb pPa3periaTth KOH(MIUKTHI.



K koHiy oOyueHust B 9 KJjacce mpeIMETHbIE pe3yabTaThl Ha 0a30BOM yYpPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

J UCITIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCUYETa, MaTepualibHAsh TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXAaHWYECKOTO JIBMXKEHHUs, nedopmanus (ympyras, IUIacTHUECKas), TpEHHE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M HEPEerpy3kH, LEHTP TSKECTH, aOCOIIOTHO
TBEPIIOE TENO, IEHTP TSHKECTH TBEPAOTO TENa, paBHOBECHE, MEXaHWYECKHUE KOJIeOaHHs M BOJHHI,
3BYK, HHQPA3BYK M YJIbTPa3BYK, 3JIEKTPOMArHUTHbBIE BOJIHBI, LIKAJIa 3JI€KTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JNATbHO30PKOCTb, CHEKTPhI UCIYCKAaHUS M TOTJIOMICHUs, anb(a-, OeTta- u
ramMMa-HM3J1y4eHUsl, U30TOIIbl, SIepHAs SHEPIeTUKA,;

J pa3nu4ath sBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEIHOE IBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE TaJeHHe TeJl, pPaBHOMEPHOE
JBIDKEHUE II0 OKPY)KHOCTH, B3aUMOJIEHCTBHME TeJ, PEAKTHBHOE JBMXKEHME, KoyebaTeiabHOe
JBIDKEHUE (3aTyXalolle M BBIHY)KJICHHbIC KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBUXKCHHE,
OTpaKe€HHE 3ByKa, NPAMOJIMHEHHOE PpacHpOCTpaHEHHE, OTPaKEHHWE U IPEJOMJIEHHE CBeTa,
IIOJIHOE BHYTPEHHEE OTpaKEHUE CBETa, pa3joXKeHUe OEeloro cCBeTa B CIEKTP U CIIOKEHUE
CHEKTPAJIbHBIX IIBETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs PaJAMOaKTHUBHOCTb, BO3HHUKHOBEHHE
JMHEWYAaTOT0 CHEKTpa H3JIyYeHHUs) MO ONHCAHWIO HMX XapaKTEPHBIX CBOHCTB W Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

. pacro3HaBaTh TMPOSBICHHE W3YYECHHBIX (U3MYECKUX SIBICHHA B OKPYXKAIOIIEM
mMupe (B TOM uncie (U3NYECKUe SBICHHUS B MPHUPOJE: NPUIMBBI U OTJIUBBI, IBH)KCHUE TUIAHET
CoslHEe4YHOM cHUCTeMbl, PEaKTHMBHOE JIBUKEHHME JKMBBIX OpPraHU3MOB, BOCHPHUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSACEHHE, CEHCMHYECKHE BOJHBI, I[yHAMH, 9XO, I[BETa TEJN, ONTHYECKHUE
SBJICHUS B TpUpPOAE, OHOJOrMYecKoe JAEWCTBUE BHUIUMOIO, YIbTpaduoIeTOBOTO U
PEHTTEHOBCKOTO M3JIy4€HHUH, €CTECTBEHHBIH paJUOAKTUBHBIA (POH, KOCMHUYECKHE JIy4H,
pPalMOAaKTUBHOE M3JIy4Y€HUE MPUPOJHBIX MHHEPAJIOB, JEHCTBHE PaAMOAKTHBHBIX M3JIyuY€HHUH Ha
OpraHu3M 4YellOBeKa), IPU ITOM MEPEeBOAUTH NPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBIACTATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUH;

. ONKCHIBATh M3YYCHHBIE CBOWCTBA Tel W (U3UYECKHE SBICHUS, HCHOIB3Ys
¢u3nueckre BEIMYUHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBUKEHHUH,
YCKOpEHHUE, IepeMelleHue, MyThb, YIJoBas CKOpPOCTb, CHJIa TPEHHUs, CHUJIa YIOPYTOCTH, cuja
TSKECTH, YCKOpPEHHE CBOOOJHOIO TaJeHHsl, BeC Teja, UMIYIbC Tejla, HMMITYJIbC CHJIBI,
MeXaHudeckass paboTa ¥ MOIIHOCTb, IOTEHLUANbHAs SHEPrus Teja, MOJHATOr0 Haj
MIOBEPXHOCTBIO 3€MJIM, MOTECHIHAIbHAS DHEPTUs CKATOW TPYKHUHBI, KAUHETHYECKAsl dHEPTHs,
NOJTHAsE MeXaHUYyecKasi SJHEeprus, NeproJl U 4YacToTa KojaeOaHH, UTMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTeNb MPEJIOMIICHHUS CPEIbl), IPH OMHCAHUHU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEJIMUUH, 0003HAUEHUS M €MHULIBI (PU3HMUECKUX
BEJIMYMH, HAXOJUTH (OPMYIIbI, CBS3BIBAIOIINE MTAHHYIO (U3WYECKYIO BEIUYHUHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IPauKU N3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMUMH;

. XapaKTepu30BaTh CBOMCTBA Tell, (U3NYECKHUE SBICHUS W TPOIECCHI, UCIIONB3YS
3aKOH COXPaHEHUs SHEPruH, 3aKOH BCEMUPHOTO TATOTEHMs, MPUHIMII CYHNEPHO3ULMU CHII,
NPUHIUIT OTHOCHUTENBHOCTH [ anmies, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHUsI MMITYJIbCA, 3aKOHBI
OTpaKeHHsI U TPEJIOMIIEHHUSI CBETa, 3aKOHbI COXPAHEHUS 3apsA0BOTO MU MAacCOBOTO YHCEN IPH
SEPHBIX PEaKIUsIX, TP ITOM JIaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3allACHIBATH €T0
MaTeMaTHYECKOE BbIpAXKECHUE;

o OOBSICHATH (PU3MYECKHE MPOIIECCH U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE
CUTyallMid TPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH TPUYAHHO--CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOM Ha 2—3 M3y4eHHBIX CBOWCTBA
buznyecKux SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

o pemiath pacu€THbIe 3ajJaud (ONMUpAOIIMecss Ha CHCTeMy M3 2-3 ypaBHEHMI),
UCTIONB3Ysl 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIINE (PU3UYECKUE BETUYMHBL HAa OCHOBE aHAIN3a



YCIIOBHS 3a/lauM 3alMChIBaTh KPATKOE YCIOBHE, BBISBIISATH HENOCTAIOUINE WM H30BITOYHBIC
JaHHbIE, BBIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS PELIEeHUs, MPOBOJIUTH PAaCUYEThl U
OLICHUBATh PEATTUCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NYECKON BETMUHHBL;

J pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOLIM (DU3MUECKUX
METOJIOB, HCIIOJIb3Yysl OIMCAHUE WCCIIEIOBaHMUs, BBIACHATH MPOBEPSIEMOE MPEANOIOKEHHE,
OLICHUBATh  MPAaBUJIBHOCTh MOpSAKA MPOBEACHUS  HCCICIOBAHUS, JIEaTh  BBIBOJIBI,
UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U OIIBITOB;

J IOPOBOJIUTH OMBITH 10 HAOMIOACHUIO (DU3UYECKUX SBICHUNA WM (PU3HMUECKUX
CBOWCTB Tel (M3y4eHHEe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCHMOCTb
nepuofa KoseOaHUil NPYKMHHOTO MasTHHKA OT MacChl Tpy3a U JKECTKOCTH NPYXKHHBI U
HE3aBUCHMOCTh OT aMIUIMTY/bl MaJbIX KOJeOaHW, MPSIMOJIIMHEHHOE paclpoCTpaHEHHE CBETa,
paszioxeHue Oeraoro cBera B CHEKTpP, M3YUYEHHE CBOMCTB M300pakeHHs B IJIOCKOM 3epKaje U
CBOMCTB M300pakeHUs MpeIMeTa B COOUparomiei TnH3e, HaOI0IeHUE CIUIOIIHBIX U JTHHEHYATHIX
CHEKTPOB M3JIY4YECHHs): CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
000pyI0BaHUS, ONMCHIBATH XOJ] OIBITA U €r0 Pe3yIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;

o MIPOBOAUTH MPU HEOOXOAUMOCTH CEPUI0 MPAMBIX H3MEPEHUN, ONIPEEIIsisl CpeHee
3HaYeHHE U3MEPSEMON BeIHUUHBI ((POKYCHOE paccTOSHUE coOOMparonieil JTHMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

o OPOBOAWTH  HCCIENOBAaHUE  3aBUCUMOCTEH  (DU3MYECKHX  BEIMYHMH  C
UCTIOJIB30BAaHUEM TIPSMBIX U3MEPEHHH (3aBUCUMOCTh IIYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HauyalbHOW CKOpPOCTH, MEpUoja KOJIeOaHH MaTeMaTHMYeCKOTO MasTHHKA OT
JUIMHBI HATH, 3aBUCUMOCTH YTJIa OTPAKEHHUS CBETa OT YIJa MaJCHUS W yria MpPEeJIOMIICHUS OT
yria TajJeHud): IJIaHUPOBaTh UCCIEJOBAaHHME, CaAMOCTOSTENIBHO COOMpaTh yCTaHOBKY,
(GUKCUpPOBATh PE3yNbTAaThl MOJTYYEHHOW 3aBUCUMOCTH (DPM3MYECKHX BEIUYMH B BHJE TAOIUI] U
rpaduKoB, IenaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIICJOBAHMUS,

. IPOBOJUTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIHYHH (CPEIHSISI CKOPOCTh U
YCKOpPEHHE TeJa TMpH pPaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOJHOTO TMaJCHU,
KECTKOCTD MPYXKUHBI, KOOPOUIUEHT TPEHHs CKOJBKEHHI, MEXaHHUecKasi paboTa U MOIIHOCTb,
4acToTa M Mepuo]| KojeOaHU MaTeMaTH4ecKoro U MPYKUHHOTO MAasTHUKOB, ONTHYECKAs CHJIa
coOuparonied  JMH3bl, PpaJAMOAKTUBHBIM  (OH): IUIAHUPOBaTb  M3MEpPEHHs, COoOHpaTh
IKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSTH U3MEPEHUS, CIIEAYS PEASIOKEHHONH HHCTPYKIINH,
BBIYHUCIIATh 3HAUEHUE BEIMUMHBI U aHAIM3UPOBATh MOJIYYEHHBIE PE3YJIbTAThl C YUETOM 3aJJaHHOM
IIOTPEUIHOCTH U3MEPEHUI;

o coOJIro/IaTh TpaBWJa TEXHUKH OE30MacHOCTH TpU paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;
o pasiindaTtb OCHOBHBIC IIPpHU3HAKU HN3YUCHHBIX q)HSH‘-IeCKI/IX MOHeHeﬁ:

MaTepuaibHasi Touka, abCOTIOTHO TBEPAOE TENO, TOUCHHBI UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
TUTaHeTapHasi MOZENb aTOMa, HYKJIOHHAsI MOZIeNTb aTOMHOTO SIApa;

L] XapaKTepI/I3OBaTI> HpI/IHIII/IHI)I HeﬁCTBHH I/ISYLIGHHI)IX HpI/I60pOB U TCXHHNYCCKUX
YCTPOWCTB C OMOpPOM HA WX OMHCaHUs (B TOM 4YHCJE: CIHUJIOMETP, JATYUKU TIOJOKEHUS,
paccTosHUST U YCKOPEHHUs, pakKeTa, 3XOJIOT, OYKH, MEepHcKol, (oToamnmapar, ONTHYECKHE
CBETOBOJIBI, CIEKTPOCKOII, JO3MMETp, kamepa BuiabCoHA), HWCIONB3ys 3HAHHWS O CBOMCTBax
bu3NYECKUX SIBICHUN U HEOOXOAUMBIe (PH3UIECKIE 3aKOHOMEPHOCTH;

L] HUCIIOJIB30BaATh CXEMBI M CXCMATHUYHBIC pI/IC}/HKI/I I/I3y‘—IeHHI)IX TCXHUYCCKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MPH PEIIeHUH y4eOHO--
MPAKTUYECKHUX 3a7a4, ONTHYECKHE CXEMBI JIJIsl TIOCTPOCHHS U300paKEHUH B MIOCKOM 3epKaje U
cobuparoIiei TMH3e;

° OPUBOJUTH TPUMEPHl (HAXOAUTh HHQPOPMAIMIO O MPUMEpPax) MPAKTUYECKOTO
UCTIONIb30BaHUsl (PU3MYECKUX 3HAHUW B MOBCEAHEBHOW YKU3HU Ui oOecrieueHus: Oe30MacHOCTH



npu oOpamieHuu ¢ NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/0pOBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpY KaloIleH cpene;

o OCYILIECTBIIAATh MOUCK HMH(popMalu (u3ndeckoro coxaepxkanus B HHTepHere,
CaMOCTOSITENIbHO  (OPMYJIMPYS  TOMCKOBBIM  3alpoc, HAXOAWUTh IYTH  ONpPEACICHHS
JIOCTOBEPHOCTH HOJYYEHHOM MH(pOpMalUi Ha OCHOBE UMEIOIUXCS 3HAHUM U JIOTOJIHUTEIbHBIX
HUCTOYHUKOB;

J UCMOJIb30BaTh IPU BBIIOJHEHUHM Y4YEOHBIX 3aJaHUil HAy4YHO--TIONYJISPHYIO
JUTEpaTypy (PU3UUECKOro COAEp)KaHUs, CIpaBOYHbIE MaTepuaibl, pecypchl ceTH MHTepHer,
BJIAJCTh NPUEMAaMU KOHCIEKTHUPOBAHMUSA TEKCTa, NpeoOpa3oBaHUs HH(OpPMAIMK U3 OJHOM
3HAKOBOU CUCTEMBI B IPYTYIO;

o co3/aBaTh COOCTBEHHBIC IHMCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MH(POPMALIUU U3 HECKOJIIBKUX MUCTOYHHMKOB (PM3MYECKOTO COAEpKaHUs, IyOIMYHO IPEACTaBIATh
pe3ysbTaThl INPOEKTHOM WM HCCIENOBATEIbCKOM IEATENBHOCTH, IPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh N3YUYEHHBIN NOHATHUIHBIA anmapar u3y4aeMoro paszena GU3UKUA U COMPOBOXKIATH
BBICTYIIJICHHE TIpe3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayTMTOPUU CBEPCTHHUKOB.



PA3JIEJI 3. TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HaunmeHnoBanme KounvecTBO 4acon DJIeKTPOHHbIE
n/n pa3aesioB U TeM (uudposbie)
NMPOrpamMMbI o0pa3zoBaTe/bHbIE
pecypchbl
Bcero | Kourpo | IlpakTuuec
JIbHbIE KHe
padoThI padoThI
Pa3znen 1.®u3uka v €€ poJib B IO3HAHUM OKPY:KAIOIIEro MUpa
1.1  ®wuswuka-Hayka o 2 bubnmoreka [JOK
pUpOJIE https://m.edsoo.ru/7f4161
94
1.2 | dusnyeckue BETMYMHEI 2 1 bubnunoreka LIOK
https://m.edsoo.ru/7f4161
94
1.3 | EcTrecTBeHHOHAYyUHBIN 2 1 bubnuoreka [IOK
METO/I TO3HAHUS https://m.edsoo.ru/7f4161
94
Wroro mo paznery 6

Paznen 2.IlepBoHayaibHble CBEe€HUS 0 CTPOEHUHU BellleCTBA

2.1 | CtpoeHue BemecTBa 1 bubnunoreka LIOK
https://m.edsoo.ru/7f4161
94
2.2 | JIBmwxeHue u 2 1 bubnuorexa [JOK
B3aUMOJICHCTBUE YACTHLL https://m.edsoo.ru/7f4161
BEILIECTBA 94
2.3 | ArperatHble COCTOSIHUS 2 bubmuoteka [IOK
BEILIECTBA https://m.edsoo.ru/7f4161
94
Hroro no pazneny 5
Pa3nen 3./IBu:xeHne u B3auMoaelicTBHE Tel
3.1 | MexaHnudeckoe 3 bubmmoreka IIOK
JBUKEHUE https://m.edsoo.ru/7f4161
94
3.2 | Unepuus, macca, 4 1 bubmmoreka IIOK
[JIOTHOCTD https://m.edsoo.ru/7f4161
94
3.3 | Cuna. Buns! cun 14 1 2 bubnunorexa LIOK
https://m.edsoo.ru/7f4161
94
Hroro no pazneny 21

Pasnen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB

4.1

Hasnenue. Ilepenaua
JIaBJICHUS TBEPIABIMUA
TeJIaMU, KUIAKOCTAMU U

3

bubnunorexa LIOK
https://m.edsoo.ru/7f4161
94




ra3amu
4.2 | J1aBJICHHE KUIKOCTH 5 but6mmoreka [IOK
https://m.edsoo.ru/7f4161
94
4.3 | AtmocdepHoe naBneHue | 6 bu6moreka LIOK
https://m.edsoo.ru/7f4161
94
4.4 | JlericTBUE )XUIKOCTH U 7 1 3 bu6nmoreka [IOK
rasa Ha IOrpy>EHHOE B https://m.edsoo.ru/7f4161
HUX TEJIO0 94
Hroro no pazneny 21
Pa3znea 5.Pabora 1 MOIIIHOCTH. JHEPIrUs
5.1 | Pabora 1 MOIIHOCTH 3 1 bubnunorexa LIOK
https://m.edsoo.ru/7f4161
94
5.2 | IIpocThie MEXaHU3MBI 5 1 bubnnorexa [JOK
https://m.edsoo.ru/7f4161
94
5.3 | Mexannyeckas sueprust | 4 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f4161
94
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 12
YACOBIIO ITPOTPAMME
8 KJIACC
Ne HaunmenoBanue KosauuyecTBo yacoB DJIeKTPOHHBbIE
n/n pa3aesjoB U TeEM Bcero KOHTpO HpaKanec (HH(l)pOBLIe)
NporpaMmbl JbHbIE KHe oOpa3oBaTe/IibHbIE
padoThI padoThI pecypcsl
Pazgea 1.TensioBble siBaeHust
1.1 | Crpoenue u cBoiicTBa 7 bubmuoreka [IOK
BEIIECTBA https://m.edsoo.ru/7f4181
ce
1.2 | TemoBsie MPOIIECCHI 21 1 5 bubmmoreka IIOK
https://m.edsoo.ru/7f4181
ce
Hroro no pazaeny 28
Pa3nen 2.25ekTpudeckne 1 MATHUTHbIE SIBJICHHSA
2.1 | Dnexrpuueckue 3apaapl. | 7 1 bubmuotexa [IOK
3apsoKeHHBIE Tea U UX https://m.edsoo.ru/7f4181
B3aUMO/IEHCTBHE ce
2.2 | IlocTostHHBII 20 1 7 bubnunoreka LIOK
JJIEKTPHUECKUI TOK https://m.edsoo.ru/7f4181
ce
2.3 | MaruuTHbIE SBICHUS 6 1 15 but6mmoreka [{OK




https://m.edsoo.ru/7f4181
ce

bubnunorexa LIOK

2.4 | DIeKTpOMarHuTHas 4
WHTYKIIAS https://m.edsoo.ru/7f4181
ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 3 14.5
YACOBIIO ITPOIT'PAMME
9 KJIACC
Ne HaumeHnoBaHue KouundecTBO Yacos DJIeKTPOHHBbIE
n/n pa3aesioB U TeM Bcero | Kontpo | Ipakruuec (uudposbie)
NporpaMmbl JIbHbIE KHe o0pa3oBaTejIbHbIE
padoTsI padoTsI pecypchl
Pa3zgen 1.Mexannueckue siBJeHUSA
1.1 | Mexanuueckoe 10 1 bubnuoreka [{OK
JIBHKEHHE U CITOCOOKI https://m.edsoo.ru/7f41a4
€ro onucaHus a6
1.2 | BzaumopencrTBue Tei 20 1 3 bu6nunorexa LIOK
https://m.edsoo.ru/7f41a4
a6
1.3 | 3akoHBI cOXpaHEHUs 10 3 bubnnorexa [HOK
https://m.edsoo.ru/7f41a4
a6
Htoro no pazneny 40
Pa3nen 2.Mexann4deckue Koed0aHUs U BOJTHbI
2.1 | Mexanuueckue 7 3 bubnmorexa LIOK
KoJIcOaHHMs https://m.edsoo.ru/7f41a4
a6
2.2 | MexaHMY€eCKHE BOIHEI. 8 1 3 bu6nmorexa LIOK
3ByK https://m.edsoo.ru/7f41a4
a6
Hroro no pazneny 15

Pasznen 3.3H€KTPOM&FHI/ITHOC 110JI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

3.1 | DnexTpoMarHuTHOE rojie | 6 2 bubmuoreka [JOK
U 2JIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41a4
BOJIHEI a6

Wroro no paszneny 6

Pa3nen 4.CBeToBbI€ SIBJICHUS

4.1 | 3aKOHBI 6 2 bubmuorexa [{OK
pacrnpocTpaHeHHs CBETa https://m.edsoo.ru/7f41a4

a6
4.2 | JIuH3bI U ONITHYECKHE 6 3 bubnunorexa LIOK

npuOOpHI

https://m.edsoo.ru/7f41a4
a6




4.3 | Pasznoxenue 6e1oro 3 2 bubaunoreka [JOK
CBETa B CIICKTP https://m.edsoo.ru/7f41a4
a6
Hroro no pazneny 15
Paznen S.KBanToBBI€E SIBJIEHUS
5.1 | Ucnyckanue u 4 1 bubmuorexa [IOK
MOTJIOIIEHHUE CBETA https://m.edsoo.ru/7f41a4
aTOMOM a6
5.2 | CtpoeHue aTOMHOTO 6 1 bubanoreka [JOK
aapa https://m.edsoo.ru/7f41a4
a6
5.3 | SlnepHble peakuuu 7 1 bu6muoteka [JOK
https://m.edsoo.ru/7f41a4
a6
Hroro no pazgeny 17
Pa3nes 6.I1oBTOpPUTEIbHO-00001Ia101IMIT MOLY/Ib
6.1 | [loBTopenue u 9 2 bubnunoreka LIOK
0600111eHIE COACPKAHMUS https://m.edsoo.ru/7f41a4
Kypca pusuku 3a 7-9 a6
KJ1acc
Htoro no pazneny 9
OBILEE KOJIMYECTBO 102 27

YACOBIIO ITPOI'PAMME




