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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HA YPOBHE OCHOBHOTO OOIIETOo 00pa3oBaHUS
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHWI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM (eaepanbHOil pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Dusznkay.

Copepxanne mporpamMmbl 1Mo (U3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAlOIIMXCS W OPTraHU3alMI0 H3y4eHUs
Gu3MKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢(usuke y4uTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpenMera B peanusaunuu tpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXTPEIMETHBIE CBSI3W €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma o gu3uke ycTaHaABIUBAET paclpesiesieHne yueOHOro Marepuania
1o rojam oOyudeHus (IO Kijaccam), IpejjiaraeT NpUMEpHYI0 MOCIeq0BaTeIbHOCTh
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE PA3BUTUSA NPEAMETHOrO COJEpPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yYarommnXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUs METOJUYECKON
HOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmsl IO yUeOHOMY MPEIMETY.

duznuka SABISETCS  CHUCTEMOOOPA3yIOIIMM  JJiIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, NOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB
W SBJICHUHM, HM3y4aeMbIX XHUMHEH, OHWOJOTHEH, acTpoHOMUEH U (PuzHUeCcKOi
reorpagued, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYI0 KAapTUHY MHUDa,
npenocTaBiseT HauOosiee sICHble OOpas3lbl MPUMEHEHHS HAyyHOTO METo/Aa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (pu3HUecKoro oOpa3oBaHUS B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEIOJaraeT OBJaJCHHE
CJIENYIONMMUA KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SBIICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPINPETHPOBATH  JIAHHBIE W KCIOJb30BaTh  HAy4YHBIE
JI0KA3aTeNIbCTBA ISl TIOJTYYCHUSI BBIBOJIOB.

[enmn wu3yueHuss (PuU3MKU HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
onpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mnpenvera «Duszmka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @exnepauuu, peamu3yrOMUX
OCHOBHbIE 00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKAEHHOW pelIeHuEM



Konnernn MunucreperBa npoceienust Poccuiickoin @enepanuu (IpoToKoa OT 3
nekadbps 2019 r. Ne TIK-4BH).
ey n3dyyenust Gusuku:

npuoOpeTeHue HUHTEpeca W CTPEMIICHUS OOYYaIoIIUXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HX HWHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIe MMO3HAHUSA U (OPMHUPOBAHKE
HCCIIEIOBATENIbCKOT0 OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;
(dopMupOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOEHHSI MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
dopMupoBaHHE TPEJICTaBICHUA O pONK (U3UKHU ISl Pa3sBUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHII;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXKHBIX  cepax  Oyayuier
po(heCCUOHATILHON JEATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JayibHeNeMy 0Oy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre 3TUX LieJied mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

npuoOpeTeHue 3HAHWM O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SBJICHUSIX;

npUOOpPETEeHNE YMEHUN OMHUCHIBATH U OOBSCHATH (DU3UUECKUE SIBJICHUS C
HCITOJTb30BAaHUEM TTOTYYCHHBIX 3HAHH;

OCBOCHHE METOJOB pCIICHHWS TMPOCTCUININX PacdYE€THBIX 3adad ¢
HCITOJTh30BaHUEM bu3HIecKuX MOJIeTIeH, TBOPYECKHUX U
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATH MPUPOJIHBIC SIBJICHUS U BBIMOIHATH OIBITHI,
nabopaTopHble pabOTBI ¥ DKCHEPUMEHTAIbHBIC HCCICIOBAHUS C
HCITOJIb30BAaHUEM N3MEPHUTEILHBIX PUOOPOB;

OCBOEHHE MPUEMOB padOThI ¢ MHGOpMaALUEH (PU3MIECKOTO COJEpKaHUs,
BKJIFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (U3HMKHU, aHAIHU3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCcCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHBb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 "acoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kkiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 102 yaca (3 yaca B HeZemto).

[Ipenyaraemeiii B mporpamMme 1o ¢Gu3HKe MepedeHb JabopaTOPHBIX padoT H
OTIHITOB HOCHUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb IeTIaeT BEIOOP IPOBEICHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHUIYAIBHBIX OCOOCHHOCTEH
oOyJaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJlaHuid, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ posib B IO3HAHMH OKPYKAIOLIEr0 MUpa.

®usuka — Hayka o mnpupoze. SABneHus npuponbl. Ouznyeckue SBICHUSA:
MEXaHUYECKUE, TEMJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIMYHUHBL. M3MmepeHune Quanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKH H3y4yaloT MPUPO.Y.
EcTecTBeHHO-Hay4YHBIN METOJ TMO3HAHMS: HAOJIOJACHHE, MOCTaHOBKAa HAyYHOTO
BOIIPOCA, BBIIBHXKEHHUE THIOTE3, IKCIIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmro1aemMoro sipjieHus. Onucanne PU3NUECKUX SBJICHUHN C TTOMOIIbIO MOJIETIEH.

Jemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIC, JJICKTPUYECKHUE, MArHUTHBIE, CBETOBBIC
SIBJICHHUSL.

2. ®usnydeckue NpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnwie pabomot u onvimeot.

1. OmpeneneHue NEHBI ACICHUS IITIKAIbl U3MEPUTEIHLHOTO MPUOOpAa.

2. H3mepeHue pacCTOsHUM.

3. Usmepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.

4. OmpeneneHue pa3MepoB MajbIX Tell.

5. W3mepenue Ttemmeparypbl NpU MOMOIIM >KHUAKOCTHOIO TEPMOMETpa H
JaTYuKa TeMIepaTyphl.

6. IIpoBenaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: JAJbHOCTh MOJIETA
IaprKa, MyImeHHOTO TOPU30HTAILHO, TEM OOJIbllle, YeM OOJIbIlIe BHICOTA
mycKa.

Paszpneu 2. IlepBoHayaJIbHbIC CBEACHUS O CTPOCHUM BellleCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBi>kenre dacTul, BemecTBa. CBs3b CKOPOCTH JBUXKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpuctammuyecknx) Tesl. B3auMoCBsS3b MEXIy CBOMCTBaMHM BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabmroneHnue OpoyHOBCKOTO ABUKEHUSI.



2. Habmonenue muddysun.
3. Habmiogenne ~ saBieHHWM,  OOBACHSIONIMXCS ~ OPUTSHKCHUEM WM
OTTAJIKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomwt u onvimeot.

1. OueHka JuameTpa aroMa METOAOM PSAOB (C  HCIOJIb30BAaHUEM

dororpadumii).
2. OnbITI 1O HAOMIOAEHUIO TEIIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI IO OOHAPYKEHUIO JEUCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSHKCHUSL.
Paznen 3. /[Bu:keHue U B3aMMoOAeliCTBHE TeJl.
MexaHnueckoe [BHKEHUE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JBUYKCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUM. Pacuér mytu u
BPEMEHU JABUKCHUS.
SBnenue wHepHuu. 3aKOH WHEpUMH. B3anmonencTBue Ten Kak NpUYMHA
M3MEHEHUS CKOPOCTM JABWXKEHHUS Tesl. Macca Kak Mepa HWHEpPTHOCTU Telna.
[InotHocTe BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €JIMHUILIC
o0BbEMa BellecTBa.
Cuita Kak xapakTepucThKa B3auMozeucTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepenne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTH. CHJla TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CrioxeHne
CHUJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByronas cui. Cuia TpeHHUs.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHre B IpUPOE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnrogeHue MeXaHMYEeCKOro IBHXKEHHUS Tea.
2. H3mepeHue CKOpOCTH NPSMOJIMHENHOTO JBUKEHUS.
3. HaOGnroneHue siBICHUS HHEPIIUH.
4. HaOmroneHne n3aMeHeHHs] CKOPOCTH ITPU B3aUMOIECTBUH TEL.
5. CpaBHeHHE Macc IO B3aUMOJICUCTBUIO TEJ.
6. CnoxxeHue Cu, HampaBJIEHHBIX MO OJJHON MPSIMOIA.
Jlabopamopnwie padbomut u onvimeot.
1. OmpexenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHS (IIApUKa B KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).

2. OmpezeneHue CpeHE CKOPOCTU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenre IIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsHKEHUs (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. laByieHue TBEPABIX TeJl, J)KUAKOCTEH M ra3oB.



Hasnenue. CriocoObl yMEHBIICHUS U YBEIHUEHUs naBieHus. [laBienue rasa.
3aBUCMMOCTh JaBJieHUs raza ot oObéma, TemrepaTrypsl. llepemaua naBieHus
TBEPABIMU TeJIaMU, KUIKOCTAMU M Tazamu. 3akoH [lackans. IlHeBMatmueckue
MalIHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiyOuHbl. ['mapocratmyeckuii
napajokc. Coobmatomuecs: cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuuMHBI CyIeCTBOBaHUSA
Bo3nymrHOW oOonouku 3emin. OmbiT Toppuuerm. M3mepenue armocdepHOTo
JaBJeHUsl. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hepHOTro J1aBJICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX TeNO. BrlTaskmBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Jlemoncmpauuu.

IS o

~

3aBUCUMOCTb JIABJIECHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHus KUAKOCTBIO U Ta30M.

Coobmaronuyecs cocysl.

I'mppaBimueckuii pecc.

[IposiBineHue neicTBUA aTMOCPEPHOTO AABJICHUS.

3aBUCHUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM 4YacTh
TE€JIa Y INIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BHITECHEHHOM KUIKOCTH.
YcnoBure 11aBaHus TEJ: IJIABAHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TEJA U KUAKOCTH.

Jlabopamopnwie padbomut u onvimeot.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa NOTPYKEHHON B
AKUJIKOCTh YaCTH TEJIA.

OnpeneneHue  BBITAJKUBAIOIICH  CHJIbI, JEWUCTBYIOIIEH Ha  Teo,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3ABUCUMOCTH BBITAIKMBAIOLIEN CHJIbI, IEVCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MacChl TeJa.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHBAIOIIECH  CHUIIBI,
JNEUCTBYIOIIE Ha TeJO B JKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YAaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

KonctpynpoBanne apeomeTpa WJIM KOHCTPYMPOBAHUE JIOAKH U
OIIpELICJICHUE €€ IPY30I0ABEMHOCTH.

Pa3znes 5. PaboTa 1 MOIIIHOCTB. JHEPIHs.

Mexanudeckasi padbota. MOIIHOCTS.

[IpocTeie MexaHU3MBI: phIUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio
paBHOBecus pbiyara. I[IpumeHeHue mnpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas H TNOTEHIMANbHAs JHEPIUS.
[IpeBparieHre 0THOro BUa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
SHEPIrUu B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomut u onvimeot.

1. Ompenenenne pabOThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBHXKEHHMH Teja

10 TOPU30HTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycioBHAM paBHOBECHS pblyara.
3. Hzmepenue KIIJ] HaKJIIOHHOM TJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHECHHS] MEXAHUYECKON YJHEPTUU.
8 KVIACC

Pa3zpneu 6. TenuioBble siBJICHUS.

OCHOBHBIE TTIOJOKEHHS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOCHUS
BemecTBa. Macca u pa3mepsl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKAAKOIINE
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenn TBEPIOTO, XKHUAKOTO U Ta3000pa3HOro COCTOSIHMM BELIECTBA.
Kpucrannuueckue u amopdueie tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE TIOJIOKEHHW MOJEKYJSIPHO--KUHETUYECKOW TEOPHUH.
CmaumnBaHMe U KallWJUISIPHBIE SIBJICHUS. TEII0BOE pacCIIUPEHNE U CIKATHE.

Temneparypa. CBsA3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yactull. BHyTpenHsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH SHepruu:
Terionepeaaya 151 COBEpLIEHUE padoTHI. Bunsl TEIUIONEPEAAYH:
TEITIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHUE.

KonuyectBo TemnoThl. YaenpHas TEMIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. IlmaBnenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEIIECTB. YENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Temniora
napooOpa3oBaHusi. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOro
JTABJICHUS.

BnaxuHocTts Bo3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TETUIOTA CTOPaHusl.

[Tpuntuner padotel TeruioBbix napurarencit KIIJ[ TermoBoro nBuratens.
TennoBble IBUTATENN U 3aIATA OKPYKAKOLIEN CPEIBI.

3aKOH COXPaHEHHUs U PEBPALLEHNS SHEPTUH B TEIUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO IBUKEHHUS.
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10.
11.
12.
13.

Ha6nronenue nuddysun.

HaGnronenue siBieHN CMauynBaHUS U KalTWJUISIPHBIX SIBJICHUH.
Habmronenue TemioBoro pacmpeHus Tedl.

N3MmeHeHune naBieHus rasa npv U3MEHEHHH O00bEMa W HArpeBaHUU WU
OXJIAKJICHUH.

IIpaBuna uamMepeHus TemMIepaTypsl.

Buae! reronepenayn.

OxnaxaeHue MpUu COBEPIICHUN paOOTHI.

Harpesanue npu coBepiiieHur paboThl BHEITHUMHU CUJIaMHU.
CpaBHeHUE TEINTIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
HaOmronenne kuneHus.

Habmronenune mocTossHCTBA TEMITEpaTyphl IIPH TIJIaBICHUH.
Moaenu TEIIOBBIX JIBUTATEIICH.

Jlabopamopnwie padbomut u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJIIPHOTO MPUTSKEHUS.
OnbITHI IO BBIpAIIMBaHUIO KPUCTAJVIOB IOBAPEHHOM COJIM WJTK caxapa.
OnbITel 0 HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEII.

Onpenenenue AaBieHUS BO3AyXa B Oa/IOHE HINpPHUIIA.

OnbIThl, TEMOHCTPUPYIOIIME 3aBUCHUMOCTH MABJICHUS BO3]lyXa OT €r0
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

[TpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaGntonenune w3MeHeHUsT BHYTPEHHEW DSHEPruu Tejla B pe3yJibTare
TerIonepeaayn U paboThl BHEITHUX CHUJI.

UccnenoBanue sBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  MpH
TEIUI00OMEHE C HarpeThiM METAJUTMYECKUM [TUITUHIPOM.

Onpenenenue yieabHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca uCapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIaXKHOCTH BO3AyXa.

Ornpenenenue yieabHON TEMIOTHI IJIaBJIECHUS JIbJA.

Paznen 7. diiekTpu4yecKue 1 MATHUTHBIE SIBJICHUSI.

OnekTpuzanus Tel. J[Ba poaa »sneKTpuueckux 3apsaoB. BzaumoneiicTBue
3apspkeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUSI MEXKTY TEJIaMM ).

Onektpuueckoe mnoje. Hanpspk€HHOCTE anekTpudeckoro mnoss. IIpuHuumn
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaY€CTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUARNEKTPUKU. 3aKOH  COXPaHEHUs
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA.
HNctouHuku mMOCTOSHHOTO TOKA. JIEMCTBUSI AJIEKTPUUYECKOr0 TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpudeckass uenb. Cuina  Toka.  DJEKTPUUECKOE  HANPSHKCHUE.
ComnpoTuBiieHHE NPOBOJIHHKA. YIETbHOE COMPOTUBJIEHUE BEmIECTBA. 3akoH OMa
o ydactka nend.  llocnenmoBarenbHOoe W mapajliebHOE  COCAMHEHUE
MIPOBOJHUKOB.

PaGota u MomHOCTH 3yekTpuueckoro Toka. 3akoH J[xoymns—JleHia.
DNEeKTpUYECKUEe 1ENu U MOTPEeOUTENIN dIEKTpUIecKoi sueprun B 0piTy. KopoTkoe
3aMbIKAHUE.

[ToctostHHbIE ~ MarHuTBL.  B3anMOAEHCTBUME  TOCTOSHHBIX ~ MarHWTOB.
MaruauTtHoe none. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHHE Ui )KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarauTHoe moJie  3JIEKTpUdeckoro Toka. [IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIEMCTBME MAarHUTHOIO T0JIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. Mcmosib30BaHME BIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHue 3IeKTpoMarHuTHOW MHAYKIUU. [IpaBuio Jlenna.
DIIEKTpPOreHepaTop. CniocoOb1 ITOJTy4YECHUS AIEKTPUIECKOU DHEPIUHU.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona sNEKTPUYECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEJL.
Y CTpONCTBO U IEVCTBUE ANEKTPOCKOIA.
DIIEKTPOCTATUYECKAS] MHTYKIIUS.
3aKOH COXpaHEHUs AJIEKTPUUECKUX 3aPAJIOB.
[IpOBOHUKY U TUDIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKM IOCTOSIHHOTO TOKA.
JIeCcTBHS DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUH TOK B KUJIKOCTH.
. 'a30BbIM pa3ps.
. I3mepeHnne cuibl TOKa aMIiepMETPOM.
. I3mepeHnne 3eKTpuYeCcKOro HalpsKeHUs BOJIBTMETPOM.
. Peocrar n Mmara3zus coOnpoTUBIICHUM.
. BzaumoeicTBrue NOCTOSTHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHU ITOJI0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHie MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarsauTtHoe 1oJie Toka. JJIeKTPOMarHur.

JleiicTBrE MarHUTHOTO MOJIsI HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue SBICHUS AIEKTPOMarHuTHOW UHTYKIIHH.

Oneitel Dapages.

3aBUCUMOCTh HAIpaBJIECHUS HMHAYKIUOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomwt u onvimeot.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOJMIOACHUIO ANIEKTPU3ALMM T MHAYKIMEH U TIpH
CONPUKOCHOBEHHH.

HccnenoBanne JEHCTBHSL DJIEKTPUYECKOIO IIOJII HAa NPOBOJHUKH U
JTUDIIEKTPUKH.

C6opka u mpoBepka pabOThI ITEKTPUUECKOM LIENMHU MOCTOSHHOTO TOKa.
W3mepenue u peryaupoBaHUe CUITbI TOKA.

N3mepenue u peryJImpoBaHUE HAMIPSIKECHMSL.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO 4Y€pE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD IIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOTO
CEYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia I CWJIbI TOKa IPU NApAJIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenre padoOThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHrie  MOIIHOCTA  AJEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

HccnegoBanue 3aBUCMMOCTH CUJIbI TOKA, UIYIIETO YEPE3 JAMIIOUKY, OT
HANpsKECHHS Ha HEM.

Onpenenenue KII/] narpeBarensi.

HccenenoBaHre MarHUTHOTO B3aUMO/IEMCTBUS IIOCTOSIHHBIX MarHUTOB.
W3ydyeHre  MarHMTHOrO TOJSi  MOCTOSHHBIX ~ MAarHUTOB TNpPH  UX
O0OBEIMHEHUH U Pa3JICIICHUH.

HccnenoBanue qeHCTBUS JIEKTPHUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIBl  B3aUMOJECHCTBHUSA
KaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa M HANpaBJICHUS TOKa B
KaTyIlKe.

18. I3ydyeHue nercTBrUsI MArHUTHOTO MOJIL Ha IPOBOJHUK C TOKOM.

19. KonctpynpoBaHnue u usydeHue paboThl JEKTPOABUTATEIS.

20. M3mepenue KII/I anekTpoaBurareibHON yCTaHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJICHUS DJJEKTPOMArHUTHONW WHIYKIIHH:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHUS W HAIPABJICHUS HMHIYKIMOHHOTO
TOKA.

9 KVIACC

Paszpnes 8. Mexanudeckue siBJICHHS.

Mexannueckoe aBwkeHHE. MarepuanpHasg Touyka. (Cucrema OTCUETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHHUS. PaBHOMEpPHOE MPSIMOIUHEUHOE
nBrkeHue. HepaBHOMeEpHOE NpsMONMHENHOE IBHKEHUE. CpenHsss U MIHOBEHHAs
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHEWHOE JBHKeHHe. (CBOOOIHOE
naaeaue. OnbeITe | amuies.

PaBHOMepHOE ABMXEHHE MO OKpYykHOCTU. Ilepron m yactora oOpalieHus.
JluHerHasa 1 yrioBast CKOpoCTHU. LIEeHTpoCTpeMUTETBHOE YCKOPEHHE.

ITepsr1it 3akoH Hprotona. Bropoui 3akoH Herotona. Tperuit 3akon HeroToHa.
[IprHIMT Cynepno3uLIMY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS ITOKOSI, IPYTHE BUbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOIrO
nanenus. J{Bmwxenne ruianetr BOKpyr Comuma. IlepBas kocMuueckas CKOPOCTb.
HesecomocTs 1 meperpysku.

PaBHOBecue maTepuanbHON TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne mMmynbsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHUE.

Mexanudeckass pabota W MOUIHOCTb. PaboTa cuil TSXKECTH, YNPYTrOCTH,
Tpenus. CBsa3b s3Hepruu u pabotel. [loTeHnanbHast SHEPrUsl Tena, MOAHATOrO Hajl
MMOBEPXHOCTHIO 3eMiM. [loTeHIInanbHas 3HEPTUs C:KaTOM NpyKuHblL. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTHH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHMUECKOro ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ

OTCYETA.



o v ok~ ow

10.
11.
12.
13.
14.
15.
16.

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OJHOIO M TOrO K€ TeJa
OTHOCHUTENBHO Pa3HbIX TEJl OTCUETA.

N3mMepenne CKOpOCTH U YCKOPEHUS MPSAMOJIMHEUHOTO JBUKEHHSL.
HccnenoBanue npru3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmoienue nBr>keHus Tema 1o OKpyKHOCTH.

Habmoienne MexaHM4eCKHX SIBJICHUN, MPOUCXOAIIUX B CHCTEME OTCUETa
«Tenmexka» mnpu €€ paBHOMEPHOM H  YCKOPEHHOM  JBWUKEHUU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHHMS TeJla OT MAcChl TeJla U JIEUCTBYIOIIECH Ha HEro
CHUJIBL.

HaGnronenue paBeHcTBa CUJl ITPU B3aUMOACHCTBUY TEJL.

N3meHenue Beca Tena npu yCKOPEHHOM JIBHKEHUH.

[Iepenaya umirysbca Ipy B3aUMOICMCTBUU TEIL

[IpeoOpazoBaHus SHEPTUU IPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHue UMITYJIbCa IIPU HEYTIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHne UMITyJIbca MPHU a0COJIIOTHO YIPYTOM B3aUMOICHCTBUU.
HaGnroneHue peakTMBHOTO IBHKEHUS.

CoxpaHeHne MeXaHU4YeCKOM SHEPTUH TTPU CBOOOTHOM IMaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPH IBUKCHUU TEJA MO AEHCTBUEM
MIPY>KUHBL.

Jlabopamopnwie padbomut u onvimeot.

1.

KoncTpynpoBanue TpakTa Ijis pa3roHa W JajdbHEWIIEro PaBHOMEPHOTO
JBYDKEHUS MAPUKa WA TEIICHKKH.

OnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

OnpeneneHrue YCKOpEHHS Teja IPH PAaBHOYCKOPEHHOM JBHKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHH TPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIKCHHH 0€3
Ha4YaJlbHOW CKOPOCTH IYTH OTHOCATCS KakK psAI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI TPCHHUS CKOJBXKCHUS OT  CHJIBI
HOPMAaJIbLHOTO JIaBJICHHS.

Omnpenenenre K03 HUITMEHTA TPEHUS CKOJTBKCHHSI.

Omnpenenenune KECTKOCTH NPY>KUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHHS MPHU PaBHOMEPHOM JBM)KCHHH Tejia
10 TOPU30HTAILHON TIOBEPXHOCTH.



10. Ompenenienne  pabOTHl  CUJIBI  YIIPYTOCTH TP TOABEME Tpy3a C
UCII0JIb30BaHUEM HETOJIBHYKHOTO U TIOJABUKHOTO OJIOKOB.

11. I3ydeHue 3akoHa COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHUA U BOJTHEI.

KonebarensHoe nBmxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUIL: TTepro,
4acToTa, aMIUINTyJAa. MaremaTuuecKui U NPYKUHHBIM MasTHUKH. lIpeBpamenue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatonue — koneOanus.  BwiHYXaeHHBbIe — KoneOanuws.  Pe3onamnc.
Mexannueckue BoJHbl. (CBoiicTBa MexaHuueckux BOJH. [IpomosibHbIE WU
MONEPEYHbIE  BOJHBL. J[IMHA BOJHBI M CKOPOCTh €€ PpacnpOCTPaHCHMUS.
MexaHnyeckre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpauuu.

1. HaGmrogenue kosiebaHuil Ten MmMoj| JACHCTBUEM CHIIBI TSHKECTU M CHIIBI
YIOPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOnronenue BoIHYKICHHBIX KOJICOAHUI U pe30HaHCa.

PacnipocTpanenue mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJIETIH).

Habntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKHI PE30OHAHC.

Jlabopamopnwie pabomot u onvimeot.

1. OmpeneneHue YacTOThl MW Tepuojia KoJieOaHWH MaTEeMaTUYECKOIo
MasITHHUKA.

IS L

2. Omnpepgenenuie 4aCTOTHI M IEPUOJIA KOJIEOAHUN IPYKUHHOTO MAsITHUKA.
3. HccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJIeOaHUN OJIBEIIEHHOTO K HUTH
rpy3a OT AJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEPUOAA KOJIEOaHUMN NPYKUHHOTO MasiTHUKA
OT MAacChl Ipy3a.
5. IlpoBepka He3aBUCUMOCTHU NEpUOJa KoJeOaHUN rpy3a, MOABEIIEHHOTO K
HUTH, OT MaCChI Tpy3a.
6. OmbITHI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHui
IPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOJHOTO NaICHUSI.
Pa3znes 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  MOJIE.  JJEKTpOMarHuTHele  BOJHbBL.  CBoOlCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana 3neKkTpoMarHUTHBIX BOJH. lcnonb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BoaHoBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomwt u onvimeot.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOUIIBHOTO

Tenedona.

Pa3znen 11. CBeTOBBIE SIBJICHHS.

JlyueBass ~ mogmenb  cBera.  Mcrounuku ~— ceera.  IlpsAmosHErHOe
pacnpoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [lmockoe
3epKaI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpermomieHus cBera. l[lomHoe BHYyTpeHHee
OoTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXEHHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom myweit B JnmH3e. Onruyeckas cucrema (oroanmapara,
MUKpOCKONIa M Tejeckomna. ['ma3 kak onTuhyeckas cucTteMa. bIuM3opykocTh U
JAJIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Jlemoncmpauuu.

[IpsiMonmHEHOE PacIpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tomy4yenue n300paxeHut B II0OCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuueckuii CBETOBO/I.

Xop myueld B coOUparolei JIMH3e.

XO0J1 Tydeu B paCCEUBAIOLIEN JIMH3E.

[Tomy4yenue n3o0paxeHut ¢ MOMOIIBIO JIMH3.

[Ipunuun nevictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monens rnasza.

11. Paznoxenue 6emoro cBeTa B CIIEKTP.

12. [lony4yenue O0enoro cBeta Mpu CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie padbomut u onvimeot.

1. HccnepoBaHue 3aBUCMMOCTH yIjla OTpaKeHUsS! CBETOBOTO Jy4ya OT YIJia
MaJICHUS.

2. W3yuenune xapakTepuCTHK U300paKEHHsI IPEAMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yTIJia MIPEJIOMIIEHUSI CBETOBOTO JIyya OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Tlomyuenne n300paxeHUIA C MOMOIIBIO0 COOMPAIOIIEH JTMH3BIL.
Onpenenenne (OKYCHOTO PACCTOSHHS M ONTUYECKOM CHIIBI COOMparoLei
JIMH3BI.

6. OIBITHI 110 Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITEl IO BOCHOPHUATHIO IIBETA MPEAMETOB MPU MX HAOIIOIECHUH Yepe3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanToBLI€E IBJICHUS.

OmnsiTel Pe3epdopaa u mmanerapHas mojaens atoma. Monens aroma bopa.
Hcenyckanne u nornomenue ceera atoMoM. KBaHTsl. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionmnas wMogpens aromHoro sapa. HWM3oromsl. PagmoaxtrnBHBIE
npeBpatenus. llepron nmomypacnana aTOMHBIX I€ED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHWs 3apsSA0BOTO M MAacCOBOTO YHCEIL
OHeprus CBsA3W aTOMHBIX saep. CBA3bp Macchl W dHepruu. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3]I.

SAnepHas sHepreTuka. JleWCTBUS pPaAMOAKTUBHBIX M3IyYEHUH Ha IKUBBIC
OpPTraHHU3MBI.

Jemoncmpauuu.

1. CnexTpsl U3Iy4EHHUs U TOTJIOLICHMSL.

2. CHexkTpsl pa3IUYHbIX I'a30B.

3. CnekTtp Bozmopoa.

4. HabmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3ITYYECHUN.

6. Perucrpanus uzmydeHus IPUPOIHBIX MUHEPAJIOB U ITPOLYKTOB.

Jlabopamopnwie pabomot u onvimeot.

1. HaGnrogeHue CIUTONIHBIX U JINHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUM YACTULBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadpusim).

3. W3mepenue pannoakTuBHOTO (oHa.

IHoBTOpHUTEIbHO-0000IIAKOIIMH MOYJIb.

[ToBTOpUTENBHO--000011AIOIINIT MOy b TTPEIHA3HAYEH JJI CUCTEMATH3aUH
U 0000ImeHUsT MPEeIMETHOTO  COAEpKaHUS M ONbITa  JEATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHy IO (Qu3uke [uig 00y4aronmxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipu u3ydeHUM AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUMBACTCS JHOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMbIX  pEe3ylbTaToOB  00yuyeHus, (QopMHUpyeTCs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTbh: OCBOCHHE HAyYHBIX METOJAOB HCCIEHOBAHUS



SBJICHUM TIPUPOABI M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBICHATH (pu3ndeckue
ABJICHMS, TPUMEHSS TIOJyYeHHbIE 3HAHUSA, pelaTh 3a7adyd, B TOM YHCIIE
KaueCTBEHHbIE U KCIIEPUMEHTAIbHBIE.

[IpuHIUNIUATBLHO ACATENBHOCTHBIN XapakTep JAHHOTO pasjieiia peain3yeTcs
3a CcU€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npeJiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHSTH
du3nyecKkue SBICHUS B OKPY>KaIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HU;

WCITOJIh30BaTh HAYYHBIC METOJBI HUCCIEIOBAHUS (PU3NUECKHUX SIBJICHUH, B TOM
quCIIe JJIsl IPOBEPKU FUIOTE3 U MOJTYyUEeHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHSITh HAy4YHbIE OCHOBBI HauOOJ€e BaXKHBIX JOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HATPUMEP, MPAKTUUYECKOT0 UCIIOIB30BAHUS PA3IMYHBIX HCTOUHUKOB
SHEPrUU Ha OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHECHHS BCEX M3BECTHBIX BUJIOB
SHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzydenne pu3nku Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPaBICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAITPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
PE3YJIbTATOB.

B pesynbrare u3yuenust GU3MKMA HA YPOBHE OCHOBHOTO 0OIIIEro 00pa3zoBaHus

y oOyuatomerocss 0yayT cOpMUPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpMOTHYECKOT0 BOCTIMTAHHUS:

— IIPOSIBJIICHUE MHTEPECa K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3ruecKol HayKu;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHHSIM POCCUNUCKHUX YUEHBIX--(PU3HUKOB;

2) rpaIaHCKOro U IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS S

— TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B OOCYKJIEHUU OOILIECTBEHHO 3HAYMMBIX
M OTHUYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
Y4EHOT0;

3) 3cTEeTHYECKOIr0 BOCIIMTAHMSI:

— BOCIHPUATUE ICTETUUYECKUX KauyecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKHM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABISIOLIEH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOW JHOOO3HATENBHOCTH, MHTEpEca K MCCIIEI0BATEIbCKON
JeSITeNIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpbl 3A0pPOBbSI H  3MOLHOHAJIBHOIO
0J1aronoJryqyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBUi O€30IacHOro TMOBEIEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C DJEKTPUUYECKHM U TEIUIOBBIM OOOpYIOBaHHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hopMUPOBAaHHOCTh HaBbIKa peQIieKCuu, NpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa,

6) TPy10BOT0 BOCIIUTAHMSA:

— AKTHBHOE y4YacTHE B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHOM OpraHu3aluu, TOpofa, Kpas) TEXHOJOTMYECKOH W



COIMAIbHON HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIC U (DUINIECKUX
3HAHUM;

e — WHTEpPEC K MPAKTHUYECKOMY H3YyUYCHHIO MPOdECChid, CBI3aHHBIX C (DU3UKOIA;

e 7) 3KOJIOrMYECKOr0 BOCTIMTAHUS:

e — OpHWEHTAIMsSI HAa TIPUMEHEHWE (U3MYECKUX 3HAHWM IS peIIeHUs 3a1ad B
0o0JlaCTU OKpY’Kalollel cpenapl, IJIAHUPOBAHMS IOCTYNKOB U OLIEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

e — OCO3HAHHE TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeM M MyTed HX
pELICHHS;

e 8) aganTranuMm K HU3MEHSIOIIMMCH YCJIOBHAM COLUAJBHON W NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTH BO B3aUMOJICHCTBUU TIPU BBITOJIHEHUH WCCIEIOBAHUN U
IPOEKTOB (HU3MYECKON HAMPABICHHOCTHU, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHuX,

e — TIIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Ye€pe3 IPAKTUUYECKYIO
NEATEIIBHOCT;

e — MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM unciie (OpMyIUPOBaTh
UJIeH, TIOHSATHUSA, TUTIOTE3bI O GU3HUUECKIX 00BEKTaX U SABJICHUSX;

e — OCO3HaHHE JACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
buzukwy;

e — IUIAHUPOBAHUE CBOETO pPAa3BUTHUS B NPUOOPETEHUH HOBBIX (HUINUECKUX
3HAHMI;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX [JEHUCTBUM C YYETOM BIMSHUS Ha OKPYKAIOLIYI0 Cpeny,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte ocBoeHUS TporpaMMmbl M0 (HU3WKE Ha ypPOBHE OCHOBHOTO
oO1ero oOpa3zoBanus y oOydaromierocsi OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TI03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4COHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHUBEpPCATbHBIC yUeOHBIC JICHCTBHSI.

Ilo3HaBaTeqbHBIC YHHBEPCAIbHbIEC YUeOHbIE NeiHCTBUA

Ba3oBble Jiornyeckue NeicTBUA:



BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(ssBNIEHUN);

YCTaHaBIIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS IS
00001IEeHNS ¥ CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pacCMAaTPUBAEMBIX (aKTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
BBISIBJISITh TIPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3yYEHUU (PUINICCKUX
SIBJICHH W TPOIIECCOB, JIeTIaTh BHIBOABI C MUCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIJIBUTATh THIIOTE3bI O B3aMMOCBSI3IX
(U3NIECKUX BEITUIHH;

CaMOCTOSITEJIbHO BBIOMpATh CMOCO0 pelIeHus Yy4eOHON ¢u3udYecKon
3a1a4yn (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIlEHUs, BHIOOp Hamboiee
MOJIXOIAIIETO C YUETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabCcKue 1eMCTBUSA:

HCIIOJIB30BaTh BOMPOCHI KK UCCIIEIOBATEIIbCKU MHCTPYMEHT MO3HAHUS;
MIPOBOJIUTH MO CAMOCTOSITEJILHO COCTABJICHHOMY IJIaHY OIIBIT, HECTOKHBIN
(bU3UYECKUN DKCIIEPUMEHT, HEOONBIIOe HCCieoBaHue (PU3UUECKOTO
SIBJICHUS,

OIICHMBAaTh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HWH(MOpPMAILIHIO,
MOJYYEHHYIO B X0JI€ MCCIIEIOBAHUS WIIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHHUS M BBIBOJBI 110 pe3yJibTaTaM
MPOBEIEHHOTO HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

IIPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEHINIEe pa3BUTHE  (PU3HMYCCKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEATNOI0KEHUS 00 X PAa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHPOPMAIMK WIM JaHHBIX C y4E€TOM TMPEAJIOKEHHOU Y4eOHOU
dbu3nyecKoi 3a1a4u;

aHAJTM3WPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETHUPOBATH WH(DOPMAITHIO
Pa3IUYHBIX BUJOB U OPM TIPEICTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAJIbHYIO (OpMy MpeACTaBICHUS
uHDopMaIMl U WUIIOCTPUPOBATH peIIaeMble 3aJladdl  HECJIOKHBIMU
CXeMaMHu, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE AeHCTBUS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepualia, pe3yJbTaToOB Ja00OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYXIaeMOM TEMBI U
BBICKA3bIBaTh WJEU, HAllEJICHHbIE Ha pELICHUE 33Jaud U MOJAeprKaHHe
0aroxe1aTeIbHOCTH OOIICHUS;



COTIOCTaBIIATh CBOM CYXKICHUS C CYXKACHUSIMH JPYTHX YYaCTHUKOB
auanora, OOHapyKMBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPQKATh CBOIO TOUKY 3PEHUS B YCTHHIX U MMMCHMEHHBIX TEKCTAX;
MyOIMYHO TPEJCTABIATH PE3yIbTaThl BHIMOJHEHHOTO (PH3MYECKOTO OMBITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

MOHUMATh W  HWCIOJL30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHAUBUIYAIbHON pabOThl MPH PEIICHUH KOHKPETHOW (PU3NICCKOU
POOJIEMBI;

MPUHUMATh IEJIM COBMECTHOM ACATEIHHOCTH, OPTAHU30BBIBAThH JICHCTBHS
no e€ JOCTIXKEHHUIO: paclpedensiaTh poiH, OOCYKIaTh MPOLECCh U
pe3yIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHHUST HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsl KAYECTBEHHOTO pe3yJIbTaTa Mo
CBOEMY HAMPABICHUIO W KOOPJAWHHPYS CBOM JEUCTBUS C JPYTAMHU
YIICHAMH KOMAaH]IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
CaMOCTOSTENbHO COPMYITHUPOBAHHBIM YUYaCTHUKAMHU B3aHMOJICHCTBHUSI.

PerJISITl/IBH])Ie YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH IPOOJIEMBl B KU3HEHHBIX U YUYE€OHBIX CUTYalUsX, TPEOYIOLINX
JUTSL petieHus] PU3NYECKUX 3HAHUI;

OPUEHTHPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPUHATHA  PEIICHUM
(MHAMBUAYaJbHOE, MPHUHATHE PEUIEHUS B TPYIe, NPUHITHE PEIICHUM
rpymmoit);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHusl (pU3NUecKon 3a1auul Win
IUTaHa MCCIEAOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIpeiaraéMble BAPUAHThI pEHICHUH;
nenaTh BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIBLHbBINA MHTE/IJIEKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMH U MIPe1IaraTh IiaH €€ U3MEHEHMUS;
OOBSCHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS]) Ppe3ysbTaToB
NEeSTEeIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHMCIIE B XOJ BBIIOJTHEHUS
¢u3znyeckoro MCCIEAOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIMX TPYAHOCTEH;

OLIEHUBATHh COOTBETCTBUE PE3Y/IbTATA LIEJIU U YCIIOBUSM,;

CTaBUTh ce0s Ha MECTO JIPYroro 4yejoBeKa B XOJE CIOpa WU AUCKYCCHUHU
Ha HAYYHYIO TEMY, [IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYIoro;



MpHU3HABaTh CBOE MPaBO Ha OIMMOKY NMPU PEIICHUH (PU3UUECKHX 3a/1a4 WIH
B YTBEPKIAECHUAX Ha HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 kijiacce npeaIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIONIB30BaTh  TOHATHS:  (U3MYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0/ICHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (HU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOe JBUXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUsS, PABHOJCUCTBYIOIIAsS
cuna, aedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIONINECS COCY/IBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE IBUKEHHUE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE  JBUXKEHUE, HWHEpIUs,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOW OCHIO
BpallleHUs, Mepefada JAaBJICHUs TBEPABIMU TENaMH, S>XUJIKOCTAMH H
razamu, arMoc(epHoe aBieHHE, IUIaBaHWE TeJl, MpeBpallcHus
MEXaHMYECKON SHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKPYXAIOIlleM MHpE, B TOM 4HCIEe (PU3NYECKUE SIBICHHUS B MPHUPOJIE:
MPUMEPHI IBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B KUBOM U HEXKHUBOU
Npupojie, ACHCTBUE CHUJIbI TPEHUST B MPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EpHOro JAaBJICHHS Ha KUBOW OpraHu3M, IUIABaHUE PBIO, phIYaru B
TEJI€ YeJIOBEKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;
OTUCHIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3UUYECKUE SIBIICHUS, UCIIOIb3YS
dbu3uyeckre BEIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tejla, Cuja TpPEeHUs, JAaBlieHHWE (TBEPAOro Teja, JKUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CUJIa, MEXaHW4Yeckas paboTa, MOIIMHOCTh, TJICUO CHJIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYECKass W TMOTCHIMalbHAs DHEPTHs), MPU OMUCAHUU MPABUIIBHO
TpakToBaTh  (UBMYECKUM  CMBICI  HUCIIOJIB3YEMbIX  BEJIWYWH, UX
0003HaueHNs W €IUHMIBl (U3HYECKUX BEIWYWH, HAXOAWUTHh (HOPMYIIBI,
CBS3BIBAIONIUE JTAHHYIO (PU3UUYECKYI0 BEJIMYUHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TpapUKH U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUECKHe SBICHUS U MPOIECCHI,
UCIOJIb3Ysl TIpaBuia CIOXKEHHUs cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBecHs phiuara (0J10Ka),
«30JI0TO€ TPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPrUuM, TpPHU OITOM JlaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA H
3alMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MMPOIIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTYyallMidi MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIAATh IIPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 WM3y4eHHBIX CBOMCTBa (PU3MUECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

pemath pacy€THble 3amadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI M
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BETWYMHBI: HAa OCHOBE aHallM3a
YCIJIOBHS 33/1a4M 3alHMCBIBATh KPATKOE YCIIOBUE, TOJICTABIATh (DU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIsl PEIECHUs 3a]1a4, OLEHUBATh PEaTUCTUYHOCTD
NOJy4YeHHON (pU3MUECKON BEIMYUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh NpPH MOMOLIU
(pU3HUECKUX METOJOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATH POBEPSIEMOE
NpEeANnoJoKeHne  (rumoresy),  pa3iuyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJUTh OIIMOKM B XOJ€ OIbITa, JI€JaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
busznuecKux CBOWCTB TE: dbopMynupoBath MPOBEPSIEMbIEC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYI0BaHUS,
3aMMChIBaTh X0/ ONBITa U (POPMYJIMPOBATH BHIBOJIBI;

BBIMIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MACChl Tela,
o0béMa, CUJIBI U TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
uM(ppoBbIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (DU3NUECKON BEIMYUHBI OT
IpPYrol € HCIOJb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH ITyTH
PAaBHOMEPHO JABWXKYIIErocs Tela OT BPEMEHU [JBHKEHHS TENA, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbl TPEHUS OT IUJIOLIAAN COMPUKOCHOBEHHUSI TEJI, CUIIBI
YOPYTOCTH OT Y/UIMHEHUS TPYKUHBI, BHITAJIKUBAIOIICH CHIIBI OT 00BEMA
MOTPYKEHHOW YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBHMA
IUTaBaHUs TeJl, YCIOBHUI paBHOBECHs pblyara u OJIOKOB), y4acTBOBATh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEIOBaHHA, CcoOUpaTh YCTaHOBKY U
BBINOJIHATh M3MEPEHUS, Cienysl IMPEAOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3ysbTaThl MOJTYYEHHONW 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BHJE
OpEUIOKEHHBIX TaOIULl U TpaduUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
HCCIICZIOBAaHUS;

MPOBOANTH KOCBEHHBIE HU3MEPEHHs (PU3NUECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUIKOCTH U TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JaBJICHWE  BO3/yXa, BbITAIKUBAIOLIAs CWJIA, JICHCTBYIOIIAs  Ha
HOTPYKEHHOE B KHUJIKOCTh TE€JO, KO3(PPUIMEHT IMONEe3HOro AEUCTBUA
MNPOCTBIX MEXaHU3MOB), CIEAyd MPEATOKEHHONM WHCTPYKIHMU: TIPH
BBITIOJTHEHUH H3MEpPEHUIl CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYHCTISATH 3HAUCHNE UCKOMOW BEJTMUMHBI,

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, JAMHAMOMETP, COOOIIAIONIUECS COCYIbl, OapoMeTp,
phlyar, NOJIBUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JEHCTBUS MW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, OPIIHEBOM HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
0 CBOMCTBaxX (pU3MUECKHUX SIBJICHUI U HEOOXOAMMbIe (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGOpPMALMIO O  MPUMEPax)
IPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B MOBCEJHEBHOU
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH Mpu oOparieHnuu ¢ mpudbopamMu u
TEXHHYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS U COOIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CpeIe;

OCYUIECTBJISATh OTOOp HCTOYHMKOB HHGopmanmu B MHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA M TYyTEM CPAaBHEHUS PA3JIUYHBIX HCTOYHUKOB  BBIJIEIATH
MHPOPMAIMIO, KOTOpas SIBISETCS MPOTHBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIOJHEHUU YUEOHBIX 3aJaHUi HAyYHO--TIOMYJIPHYIO
IUTEepaTypy (QU3MYECKOro COAEpKaHUs, CIPAaBOUYHBIE MaTepualbl,
pecypcbl cetu MHTepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHhbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIuu (HU3NIECKOTO COACPKAHUS, B TOM



qyclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O pe3yibTaTax MPOEKTOB
WIKM Yy4eOHBIX MCCIEJOBAaHUN, MpPH O3TOM TPAMOTHO HCIOJIb30BAThH
U3YYCHHBIA TOHATUMHBIA ammapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAIUEH;

IIpU BBINOJHEHUU Y4YEOHBIX IMPOEKTOB M MCCIECIOBAHUU pPacHpelessaTh
003aHHOCTH B TpylI€ B COOTBETCTBUM C IOCTABICHHBIMH 3a/adyaMH,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JEWUCTBUM, aJICKBATHO OLICHUBATH
COOCTBEHHBIA  BKJQJL B  JICITENBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHHE OKPYKAIOIIHUX.

K xonIy o0yuenus B 8 kijiacce mpeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

UCII0JIB30BAaTh MOHSATHS: Macca U pa3sMepPbl MOJIEKYJ, TEILUIOBOE JIBH)KCHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKUE U
aMmop(HbIe Te€Na, HACBIEHHBI M HEHACBIIEHHBIM Map, BIAXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS SHEprus, TEIUIOBOM JBHUraTelb,
AJIIEMEHTAPHBIN IEKTPUUECKUH 3apsijl, FIEKTPUUECKOE I10JIE, IPOBOJIHUKU
U JUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pa3nuuaTth SBJIECHUS (TEIJIOBOE pacIIMpeHHe U CXKaTue, TerJonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBaHUE, KAWJUISIPHBIE SIBJICHUS, HCHApEeHUE,
KOHJIEHCAlUsl, IUIABJIEHHWE, KpHUCTAJUIM3auus (OTBEpJEBAaHUE), KHUIIECHUE,
Teruionepeaayda (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTy4YECHHUE),
ANEKTPU3aLUs TEN, B3aUMOJECUCTBUE 3apsiOB, NEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCIHCTBUE MAarHUTOB, JCHCTBUE
MarHuTHOTO TOJISl HA TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS UHAYKIIUSA)
M0 ONHCAHUI0 HX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaThb NPOSIBJICHHE HM3YUYEHHBIX (PU3UUYECKUX SIBJICHUH B
OKpY)XaloIlleM MHpE, B TOM uHucie (PU3INUECKHE SBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSKEHUE U KalWUIIPHBIE SBJICHHUS B MPUPOJIE,
KpUCTAJIIBI B Ipupone, u3iydyeHue CoiHIa, 3aMep3aHUe BOJOEMOB,
MOpCKHUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, 3JIEKTPUUYECKUE
ABJIEHUSL B aTMoc(epe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiu, Opeid MOIIOCOB, POJIb MAarHUTHOIO MOJS JJIs JKM3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a]a4y B
y4ueOHY10, BBIACNSTH CYLIECTBEHHbIE CBOMCTBA (NMPU3HAKH) (PU3MUECKHX
SIBJICHU;

OTNHCHIBAaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCTIOIB3YS
¢u3nyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPrHsi, KOJIUYECTBO
TEIUIOTHI, YZAENbHAas TEIUIOEMKOCTh BEUIECTBA, YJE€JIbHAsA TEIUIOTa



MJIaBJICHUS, yAeNbHAs TEIUIoTa MapooOpa3oBaHUs, YACIbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DPPUIMEHT TOJE3HOro JEHCTBUS TEIJIOBOM
MAaIllHbl, OTHOCUTEIbHAS BIAXHOCTh BO3[yXa, JJICKTPUUYECKHU 3apsm,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSDHKEHHE, COMPOTUBJIIEHUE IPOBOJHHUKA,
yAEIbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AJEKTPUYECKOTO TOKAa), TMpU ONHCAaHWKU TPaBUIBHO  TPAKTOBATH
(Gu3HUeCKUil CMBICI MCHOJIb3YyEeMbIX BEIUYMH, 0003HAYEHUS U EAUHUIIBI
Gu3MUecKUX BEIMYMUH, HAXOAUTHh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
(GU3NYECKYI0 BEIWYWMHY C JAPYTHMHU BEIWMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBIECHUS U MPOIIECCHI,
WCIIOJNIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISPHO--KHHETUYECKOW TEOPHUH
CTPOCHHSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIUM MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaaa, 3akoH Oma Il yyacTKa LIenH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHHMS DJHEpPruM, MpU ITOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATH €0 MaTEMaTUYECKOE
BBIPAKCHHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBISATH
MIPUYUHHO-CJICACTBEHHBIC CBSA3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOrM4eCcKux
IaroB ¢ omnopoi Ha 1-2 H3y4YEHHBIX CBOMCTBA (DU3WUYECKUX SIBICHUMH,
(bu3HUEeCKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacuy€THbIC 3aJadyd B 2—3 JEWCTBUS, KCIOJIb3ys 3aKOHbI H
dbopMybl, CBsI3BIBAIONIME (DU3MYECKHE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCHOBUSL 3aa4d 3alMChIBATh KPATKOE YCIOBUE, BBISBISITH HENOCTATOK
JAHHBIX JUISL pelIeHus 3ajladyd, BBIOMpPATh 3aKOHBI W (QOPMYIJIBI,
HeoOXonuMble Jisi €€ pelieHus, MPOBOJUTH PAcuéThl M CpPAaBHUBATh
MOJIYYCHHOE 3HaUYCHUE (PU3NIECKOIN BETMYUHBI C U3BECTHBIMU JTAHHBIMU;
pacrio3HaBaTh MPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU TOMOIIHU
(U3HUECKUX METOAOB, HCMOJb3ys OMHCAHUE HCCIEIOBAHUSA, BBIACIAThH
MIPOBEPSAEMOE  IPEIIOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEACHUSI UCCIICIOBAHUSA, JI€JIATh BHIBOJIBI,

MPOBOJIUTh OMBITHI MO HAOMIONCHUIO (PU3UYECKUX SBJICHUA WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MpPU M3IYYCHUM OT LBETAa H3Iy4arolieil (MOronaroiei)
IMOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJABI OT TEMIIEPATYPbI KUIKOCTH U
IIomaaM €€ MOBEPXHOCTH, JJIEKTPpHU3alUs TEI1 U B3aUMOJCUCTBUE
AJIEKTPUYECKUX 3apAJIOB, B3aUMOJICMCTBUE TOCTOSAHHBIX MAarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€WCTBUS
MarHUTHOTO IOJsI Ha IPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIMpPOBATH
IpOBEpsSiEMbIE MPEATIONOKEHNS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATH XOJI OTBITa U (POPMYITHPOBATH BHIBOBI;
BBIIIOJIHATh ~ NPSMbIE  HU3MEPEHHUS  TEMIEPaTypbl,  OTHOCHTEIbHON
BJI&XKHOCTH BO3/yXa, CHJIbI TOKA, HANpSHKEHUS C HUCHOJIb30BAaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON aOCOJIFOTHOM MOIPEUTHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHHBI OT
IpPYroi C  HUCIOJb30BAaHUEM MPAMBIX HW3MEPEHHHA  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAINA MONEPEYHOTO
CEYECHMS U YACIBHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  I[POBOJHUKE,
UCCJIEIOBAHUE TMOCIIEOBATENBHOTO W  MapajUIeIbHOTO  COEIMHEHUU
MIPOBOJIHUKOB): IIJIJAHUPOBATh HCCIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBIMOJHATh WM3MEPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATh
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUJAE TaOMUL U TrpaduKoOB,
JIeNaTh BBIBOJIBI I10 PE3YJITATAM HCCIICOBAHUS;

OPOBOJNUTh KOCBEHHBIE HU3MEPEHHUS (PU3UUYECKUX BEIMUYMH (yAeJabHas
TEIUIOEMKOCTh  BELIECTBA, COINPOTUBJICHHE INPOBOJHUKA, pabora U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJenysl MPEIJOKEHHON MWHCTPYKLHH, U
BBIYMCIIATH 3HAUECHHUE BEJIMUNHBI;

coOJI0/1aTh MpaBUiia TEXHUKU 0€30MacCHOCTH IpU paboTe ¢ JIabopaTOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
CUCTEMa OTOIUIEHHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIEpMETP,
BOJIBTMETpP, CUETUMK AJIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIbHbBIE
MpUOOPHI, HArpeBaTENbHbBIE IEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
MIPEAOXPAHUTEIH, FIEKTPOMATHUT, AIEKTPOABUIaTENb NOCTOSHHOIO TOKA),
UCIIOJNIb3YSl 3HAHMSI O CBOWMCTBAaX (DM3MUECKUX SIBICHUH U HEOOXOIHUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPHUTENIbHbIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTelb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbI 3JIEKTPUYECKHUX



Iernel ¢ MocIeA0BaTeIbHBIM U MMapajuUIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasziuyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB DJIEKTPUIECKHUX IIETICH;
NPUBOANTh  MPUMEPHl  (HaxXoaWTh  WHPOpPMAIMIO O  TPUMEpPaAX)
MPAKTUYECKOTO HWCIOIB30BaHM (U3MYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU U1 obecriedeHus 0e30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3JI0POBbS W COOJIIOJACHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBJIATh TOUCK WHpOpMaUu (U3HNUECKOTO CONIEpKaHHUS B
NHTepHeTe, Ha OCHOBE HWMEIONMIMXCS 3HAHUH HW TYyTEM CpPaBHECHHS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATh  HMH(POPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYHBON MITH MOXKET OBITh HEIOCTOBEPHOIA;
UCIIOJIb30BATh MPHU BBHIMIOJHEHUU YUEOHBIX 3aJaHUl HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy (UBHUECKOTO  COJAEpXKaHHWSA, CIPAaBOYHBIC MaTepHUAIbI,
pecypchl cetu MHTEpHET, BiIaeTh MpuéMaMn KOHCTICKTHPOBAHUS TEKCTA,
npeodpazoBanusi THGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U KPATKUE YCTHBIE COOOIICHWS,
0000masi uHOpMAIUI0O U3 HECKOJIBKUX MCTOYHUKOB (HU3UUECKOTO
comepkaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTAThI
MIPOCKTHOW MJIM HMCCIICIOBATEIBCKON JCSITCIBHOCTH, TIPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATUHHBIM ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IpU  BBIMIOJHEHUH YYEOHBIX TMPOEKTOB U WCCIENOBAHUN (DU3UIECKUX
IIPOLIECCOB paclpenessiTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MTOCTAaBJICHHBIMH 3aJa4aMHM, CJICAUTH 3a BBITIOJHEHUEM IIaHA ACHCTBUN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIad B
JeSTeTLHOCTD TPYIIIbI, BEHICTPAUBATh KOMMYHUKATHBHOE B3aHMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHGIUKTHI.

K xoHIy 00yueHus B 9 kJiacce npeIMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCTONB30BaTh TMOHATHUSA: CHUCTeMa OTCY€Ta, MaTepuaibHas TOYKa,
TPAeKTOpUsI, OTHOCUTEILHOCTh MEXaHUYECKOTO JBWXKEHUS, nedopmaius
(ympyrasi, mjiacTuueckas), TpPEHHE, IEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M NEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK M YIbTPa3BYK, SJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JIaJTbHO30PKOCTD,
CIEKTPBI UCITYCKaHUS U TOTJIOMEHUs, anb(a-, 6eTa- 1 raMmMa-u3IydeHus,
U30TOIIbI, SiFICPHAsl SHEPTETHKA;



pa3nuyath SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEHHOE
JBWKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BUXKEHHE, CBOOOJIHOE
najJieHue TeJ, PABHOMEPHOE JIBJKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JBIWKEHHUE, KOJieOaTeIbHOE NBM)KEHHE (3aTyXaroliue u
BBIHY)KJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJTHOBOE IBWIKEHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAXKEHUE U TPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Paslio’keHHe OeNoro cBeTa B
CHEKTp M CJOXXKEHHE CHEKTpaJbHBIX I[BETOB, JIUCIIEPCUSl CBETA,
€CTEeCTBEHHAasl PaJUOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO0 CHEKTpa
M3JIYyYEHUS ) IO OMHUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUC;

pacrio3HaBaTh MPOSIBIICHUE M3YYEHHBIX (PU3MYECKUX  SIBICHUM B
OKpy’KaroleM Mupe (B TOM 4ucie (U3HUYECKHE SBICHUS B MPUPOJIE:
MIPUJIUBBI U OTJIMBBI, ABMKEeHUE TIaHeT COTHEYHOM CHCTEMbI, pEaKTUBHOE
IBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 05XO, IIBETa TeT,
ONTUYECKHUE SIBJICHUSI B MPHUPOjJE, OMOJOTMUECKOE ACHCTBHE BUIUMOTO,
yabTpaUOIETOBOIO W PEHTIEHOBCKOTO M3JIYYCHUM, €CTECTBEHHBIN
PaAMOaKTUBHBIN (OH, KOCMUYECKHUE Iy4d, PAJUOAKTUBHOE H3ITy4EHUE
OPUPOJIHBIX MHUHEPAJIOB, JEWCTBUE PAJUOAKTHBHBIX W3JIYyYECHH Ha
OpraHu3M 4YeJIOBEKAa), MPHU STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HMUECKUX
SIBJICHUM;

OMKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (PU3UUECKHUE SBJICHUS, UCIIOJIb3YSI
¢u3nuecknue BENUYUHBI (CpEIHSsI W MTHOBEHHAs CKOPOCTh Tejla IMpHu
HEPAaBHOMEPHOM JIB)KCHUH, YCKOPEHHE, IMEpEeMEIICHUE, MyTh, YTrioBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TMajJCHUsS, BEC Tejla, HUMIYJIbC Tejla, HUMITYJbC CHJIBI,
MexaHu4eckass padoTa M MOIIHOCTb, TOTCHIMAJIbHAS JHEpPrus Teda,
MNOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTECHLIHMAJIbHAS SHEPIrUsl CKATOU
NPYKUHBI, KUHETUYECKash DJHEPrus, IMOJHAs MeXaHW4yecKash DSHeprus,
MepUOJ U YacToTa KojeOaHuM, JyIMHA BOJIHBI, (POMKOCTh 3ByKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIIOMJIEHUS CPEAbl), MPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJB3yeMbIX BEJIHYUH,
0003HaueHNs W EIUHMIBI (U3HYECKUX BEIWYWH, HAXOAUTHh (DOPMYIIHI,
CBA3BIBAIOIIUE JAHHYIO0 (PU3UYECKYIO BEIMYMHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TpapUKH U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS U TIPOIECCHI,
WCIIONB3Ys 3aKOH COXPAHEHUS! YHEPTrUU, 3aKOH BCEMHUPHOIO TATOTEHUS,



IOPUHLIUIT CYNEPHNO3UIMN CHJI, MNPUHIUI OTHOCUTENbHOCTU [amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MUMILYJIbCa, 3aKOHbl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHMsI 3apsiI0BOI0 U MacCOBOTO YHUCEl
OpU SAEPHBIX PEaKUMsIX, NPU 3TOM JIaBaTh CIIOBECHYIO (DPOPMYIHPOBKY
3aKOHA M 3aIIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM 4YHCIIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKHUX ILIaroB ¢ OMOPOil Ha 2—3 M3Yy4YEHHBIX CBOICTBa (PU3MUECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiath pacu€THble 3aJaud  (ONMUpAIOIIMECs Ha CHCTeMy U3 2-3
YpaBHEHUI), UCOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajIW3a YCJIOBUS 3aJlayd 3allMChIBaTh KPaTKOE
yCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELIEHUs], IPOBOJUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HA4YeHUs (PU3NYECKOn
BEJIMYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh TMPU MTOMOIIH
(pU3HYECKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIEIOBAaHUSA, BBIICIATH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBAaTh MNPABUIBHOCTh MOPSAKA
OPOBEICHUSI  HMCCIEAOBAHUA, JENaTh BbIBOJABI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUA WIH
(¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl HHEPTuu, 3aBUCUMOCTh IMepHofa KoieOaHWl MNpYKUHHOIO
MasiTHUKa OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PacIIpOCTPAHEHHUE CBETA,
pa3joxeHue Oeloro CBeTa B CIEKTP, U3YUEHHE CBOMCTB HM300pa)KC€HUs B
IJIOCKOM 3€pKajie M CBOMCTB M300pa)k€HUs NpeIMeTra B coOuparouen
JUH3E, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaTbIX CIEKTPOB M3IIy4YeHUSs):
CaMOCTOSATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy/lOBaHus, ONHUCBHIBATH XOJ  OMNbITAa W €ro  pe3yJbTaThl,
(opMyITUpPOBATH BHIBOIBI;

NPOBOJUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpelHee 3HauyeHue u3MepsieMol BenuuuHbl ((POKYyCHOE paccTosHue
coOuparomieid JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpEeHUs
(M3MepuTeIHLHOTO MPUOOoPa);

NPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIONb30BaHUEM TPSMBIX HU3MEPEHUN (3aBUCHUMOCThH IyTH OT BpEMEHU



IpU PaBHOYCKOPEHHOM [BIDKEHUU 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJeOaHU MaTeMaTu4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrja OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpeloMJIeHUs OT yria
najeHus): IJIAHUPOBAaTh HCCJEJAOBAHHME, CaMOCTOATENLHO COOUpATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOJMI M TpadUKOB, JeiaTh BBIBOJIBI 10
pe3yibTaTam UCCIeI0BaHuUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHsS] (U3MUECKUX BEJIUYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpPH pAaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, *KECTKOCTh MPYKUHBI, KOIPPUIMCHT
TPEHUS] CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCThb, YacTOTa U
nepuoa KojeOaHuM MAaTeMaTUYecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKAass Cuja coOuparome JIMH3bI, PagUOAKTUBHBIM  (HOH):
IUTAHUPOBATh M3MEPEHHS, COOMpATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIONHATh M3MEPEHUS, CIEAys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HaY€HHUE BEJIMYMHBI U aHAJTU3UPOBATH MOTYUEHHbBIE PE3YIbTATHI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUiia TEXHUKN 0€30MIaCHOCTH IIPpH padoTe ¢ 1ab0opaTOPHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepuagbHas TOYKa, abCOMIOTHO TBEPIOE TENO, TOYCHHBIH HCTOYHUK
CBeTa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MO/JIeb ATOMHOTO S]Ipa;

XapaKkTepu30BaTh MPUHIMIBI JCUCTBUSA HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOPOH Ha WX OMHCAHHUS (B TOM YHCIE:
CIHUIOMETp, MaTYMKH TOJIOKEHHUS, PACCTOSHUSA WM YCKOPEHHs, pPaKeTa,
9XO0JOT, OYKH, IepHuckomn, ¢oToannapar, ONTHYECKHE CBETOBOJBbI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHOJB3ysS 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH U  HEOOXoaumble (puznueckue
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMBI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX TPOIECCOB
NpU pEIIeHUU Y4eOHO--TIPAKTUYECKUX 3a/lad, ONTHUYECKHE CXEMBbI s
MOCTPOCHHUS N300paKeHHI B IMJIOCKOM 3epKajie U cOOUparouiei TMH3e;
OPUBOIUTH  NpUMEpPHl  (HAXOAUTh  HMH(OpPMALMIO O  NPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKHX 3HAHUNA B TMOBCETHEBHOU
KHU3HU JJ1s1 obecriedeHusi 0€30MacHOCTH TP OOpallieHnH ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUs 3JI0OPOBbS W COOIIOACHUSA
HOPM PKOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH CPE/IE;



OCYIIECTBIISITh TMOMCK UHPopManuu (U3MYECKOTO COJAEp)KaHUS B
WHuTepHeTe, caMOCTOATENBHO (POPMYIHPYs MOMCKOBBIN 3ampoc, HaXOAUTh
IyTU ONpPEAENIEHUsI JOCTOBEPHOCTH MOITYYEHHONM MH(POpPMAIlMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U JTOTIOJTHUTENBHBIX UICTOYHUKOB;

WCIIOJIb30BAaTh MPH BBINIOJHEHUH YU4E€OHBIX 3aJJaHUi HAYYHO--TOMYJISIPHYIO
aUTepaTypy (QHU3NYECKOrOo  COJEpKaHUs, CIPAaBOYHBIE MaTepuabl,
pecypcebl cetu MHTepHeT, BiafeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIECHHMS HAa OCHOBE
MH(GOpMALMM W3 HECKOJBKHX HCTOYHUKOB (PHU3UUECKOTO COACpKAHMUS,
myOJIMYHO MPECTABIATh PE3YybTaThl IPOSKTHON MM HCCIIEA0BATEIBCKOM
NEATEIBHOCTH, IIPU OTOM TPAMOTHO  MCIOJIB30BAaThb  W3YYEHHBIN
HNOHATUMHBIM amnmapar HM3y4yaeMoro pasjena (PU3HMKM U COIMPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalueldl ¢ Y4YETOM OCOOEHHOCTEH ayJauTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpamMMbl Bcero o0pa3oBarTe/ibHbIE
[IporpammHOe conepkanue
pecypcbl
Paznen 1. ®u3uka u €€ poJib B IO3HAHUM OKPY:KAIOIIEr0 MUpa
bu6nmorexka [IOK
1.1 ®du3sukKa - Hayka 0 IpUpoie 2 H
duzuka — HayKa O MpUpOJIE. https://m.edsoo.ru/7f416194
bu6nmorexka [IOK
1.2 DOHU3NYCCKUE BEITMYHHBI 2 SIBICHHS IPUPO/IBL. 1
dusznueckue SIBJICHUS: https://m.edsoo.ru/71416194
MEXaHUYECKUE, TEIIJIOBEIE,
AJICKTPUUYCCKHUC
1.3 EcTecTBEHHOHAYYHBINH METOT MO3HAHUS 2 MaFHTIETHBIe CB’eTOBBIe Bubnmorexa [IOK
' i ’ > https://m.edsoo.ru/7f416194
3BYKOBBLIC.
Hroro no pasaeny 6
Pa3nen 2. [lepBoHavaibHbIE CBeICHUS O CTPOCHUM BelleCTBA
: bu6aunoreka IIOK
2.1 Crtpoenue BeniecTsa 1 CTpoeHI/Ie BCILCCTBA. . a
aTOMBI 1 MOJICKYJTBI, HX https://m.edsoo.ru/71f416194
29 JIBU>KEHUE U B3aUMO/IEVCTBUE YACTHII ) pasMepBl. OIIBITEL but6mmoreka [JOK
BEILIECTBA https://m.edsoo.ru/7f416194
JBrxenue YacTHll
BellecTBa. CBA3b CKOPOCTH
bub6anoreka IIOK
2.3 ArperaTHbIe COCTOSTHUS BEIIECTBA 2 ABMKCHHA 9aCTHIT a

c TEMIIEPATYPOH.
bpoyHoBCcKOE nBUKEHME,

https://m.edsoo.ru/71416194
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T y3us.
B3aumoneiicTBue yacTHil

BCIICCTBA. MMPUTAKCHUC 154
OTTAaJIKMBAaHUC.

Uroro no pazneny 5 AOKa3ble
Pa3nen 3. /IBu:keHHe U B3auMoOAelicTBHE TeJl
bubnuorexa [JOK
3.1 MexaHuuecKoe IBKEHNUE 3
MexaHnyeckoe OBMKCHHE. https://m.edsoo.ru/7f416194
PaBHOMepHOE 4| Bbubnuorexa IIOK
3.2 Wuepius, macca, MiI0THOCTh 4
HCPABHOMCPHOC JIBMIKCHHUC. https://m.edsoo.ru/71416194
Cxopoctb. Cpennss
CKOpPOCTb npu
HEPAaBHOMEPHOM bubnunoreka [IOK
33 Cuta. Buap! cun 14 p p . 1
NBW)KEHUU. Pacdy€r mytm wm | https:/m.edsoo.ru/7f416194
BPEMEHU IBHMKEHUSA
Hroro no pasaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
JaBnenne. CriocoObl
YMEHBIICHUS U YBEITUYCHHUA
41 JaBnenue. [lepenaua naBneHust TBEPABIMU 3 JnaBiieHus. JlaBneHue rasa. but6mmoreka [JOK

TCJIaMU, XXUIAKOCTAMU U ra3aMu

3aBUCHUMOCTD JIaBJICHUSI
rasa oT oonéma,
TEeMITepaTyphl.

https://m.edsoo.ru/7f416194
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[Iepenaua naBnenus
TBEPIABIMU TEJIAMU,
JKUJIKOCTSIMU 1 Ta3aMu.
3akon ITackas.
3aBUCHMOCTb JIaBJICHUS
KUJTKOCTH OT ITyOUHBI.
ITneBMaTuueckue MallluHBI.

I'mppocratnueckuit
napagokc. CooOimaroiuecs
COCYIHbI. FI/I,ZIpaBJII/I‘ICCKI/IC
MEXaHU3MBI.
% bub6 OK
49 JlaBeHIE FUTKOCTH 5 JlelicTBHE JKMIKOCTH M rasa hH J‘I/I;IOTedKa Hru/ o
Ha MOTPYKEHHOE B HHX Tejo. |  hiipsi//m.edsoo.n/7f41619
b K
43 ATMochepHOoe TaBieHne 6 Brrrankusaromas nommorexa [10
https://m.edsoo.ru/71416194
(apxumenoBa) cwia. 3aKoH
44 JelicTBHE KUAKOCTH U Ta3a HA OTPYKEHHOE 7 Apxumena. Ilnaanue Tem. bubnnorexa [IOK
’ B HUX T€JIO Bosnyxormnasanue https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nes 5. PaGoTa m MomHOCTh. JHEprus
5.1 PaboTa ¥ MOIITHOCTH 3 Mexannueckas padorta. bubmorexa TIOK
https://m.edsoo.ru/7f416194
MomnocTs. [IpocTteie
52 IIpocTbie MeXaHU3MBI 5 : bubmorexa [IOK
. P g/lexaHI/ISMLI. prriar, https://m.edsoo.ru/7f416194
JIOK, HaKJIOHHAs BuGmorexa LIOK
53 Mexanuyeckas SHEprust 4

II0CKOCTh. [ IpaBuiio

https://m.edsoo.ru/7f416194
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paBHOBECHS pblyara.
[IpumeHenne npaBuia
paBHOBECHS pblyara

K 0JI0Ky. «30J10TOE
npaBuiio» Mmexanuku. KITJ]
MPOCTBIX MEXaHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE.
Mexannueckast SJHEpPTUsl.
Kunernueckas u
MOTEHIMAIbHASL SHEPTHUSL.
[IpeBpamienue oqHOrO BUIA
MEXaHUYECKON dHEPruun

B IPYroM. 3aKOH COXPaHEHHUS
SHEPTUMB MEXAHUKE.

Uroro no pazneny 12
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO YACOB 10 68

[TPOIT'PAMME




8 KUIACC

KoJsmmyecTBo 4acos DJIEKTPOHHBIE
Ne 11/ HaumeHoBanue pa3jiesioB 1 TeM (undposbie)
NPOrpaMMbl Bcero o0pasoBaTe/IbHbIE
IIporpammHoe conepikanue
pecypcbl
Pazgen 1. TennoBble siBjieHUs
1.1 CTpoeHue ¥ CBOMCTBA BEIIECTBA 7 TeMnep arypa. Cassp Bubmaoreka LJOK
TeMIIEpaTyphl CO CKOPOCTHIO https://m.edsoo.ru/7f4181ce
TCIIJIOBOTO JBUXKCHUSA
YacCTULI. BryTpeHnHs4
DHEPTHUSI. Cnioco0nl
U3MEHECHUSA BHYTPEHHEHN
QHCPIruu: TCILIOIICPpCaada U
coBepIeHre padoThl. Buib
Tenmonepenauu.
TCNJIONIPOBOIHOCTD,
12 TeroBbie MpoIECcH 21 KOHBEKLMS, H3IIyYCHHUE. bubmuoreka LIOK
KomuuectBO TEIUIOTHI. https://m.edsoo.ru/7f418 1ce

VaenpHasT TeNI0EMKOCTH
BelecTBa. TemiooOMeH U
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIUIOBOTO
Oanmanca. [lmaBienue u
OTBEp/ICBaHUE
KPUCTALTUYECKUX BEIICCTB.
VY nenbHas TEIUIoTa
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TJIaBJICHUSI.
[TapoobpazoBanue u
KOHJeHcanus. lcnapenue.
Kunenue. VY nenbHas
TEIJIOTa Mapoo0pa30BaHUS.
3aBUCUMOCTh TEMITEPATYPbI
KHTICHUSI OT aTMoc(epHOTO
JTaBJICHUSI.

BrnaxuocTts BO3myXa.
DHeprus TOIUIUBA.
VnenpHas TemiaoTa
CrOpaHusl.

[TpuHIMTIBL paboThI
TerioBbIX auraresneit KITJ]
TEIUIOBOTO JIBUTATEIS.
TeroBble aBUTATENN

u 3aIuTa
OKpY2KaroleuCpeIbl.

3aKkOoH COXpaHEHHUS

MpPEBpAILECHUS]  DHEPTUH

TETUIOBBIX MpoIIeccax.

Uroro no pazneny 28
Pa3zgen 2. JiiekTpruyeckre 1 MATHUTHbBIE SIBJICHUS
21 DNeKTpUYeCKHe 3aps/ibl. 3apsHKEHHBIE TeTa 7 DJleKTpU3anus Tell. bubmuoteka [IOK

1 X B3aUMOJCHCTBHUE

JIBa pol1a 3eKTpUIECKUX

https://m.edsoo.ru/7f4181ce
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3apsiaoB. B3anmoneicteue
3apsHKEHHBIX TEJL.

3akoH KynoHa (3aBUCUMOCTb
CHUJIbI B3aUMOJICCTBUS
3apsSKEHHBIX TEJl

OT BEJIMYUHBI 3aPSIJIOB U
PACCTOSIHUS MEXIY TeJIaMu).
DIEKTPUYECKOE TOJIE.
Hanpspxk€aHoCTh
AIEKTPUYECKOTO MOJIS.
[TpuHuMI cynepno3uuuu
AJIEKTPUYECKUX TTOIEN

(Ha KAaUECTBEHHOM YPOBHE).
Hocurenu snexkTpuyeckux
3apsii0B. DJIEMEHTAPHBIN
AJIEKTPUYECKUU 3apsl.
Crpoenue atoma.

HpOBOI[HI/IKI/I H TUBJICKTPUKH.

3aKOH COXpAaHEHUS

AIIEKTPUIECKOTO3aPsI/IA.
22 ITOCTOSIHHBIN ANEKTPUYECKUN TOK 20 OJeKTPUYECKHH TOK. bubamorexa [HOK
V CIIOBUS CYIIECTBOBAHUS https://m.edsoo.ru/7f4181ce
23 MarnutHsle ABiIeHUS 6 SJIEKTPUICCKOI'O TOKA. bubmorexa LIOK
M CTOYHMKH IOCTOSHHOLO https://m.edsoo.ru/7f4181ce
Toka. JlericTBus
2.4 DNIeKTpOMarHuTHasi UHAYKLUS 4 Bubmorexa IIOK

AIIEKTPUYECKOTO  TOKa
(TemIoBOE, XUMHUYECKOE,

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

DNEeKTpUYECKUd  TOK

B KUJIKOCTSIX U rasax.
DneKTpudecKas 1elb.

Cuna Toka. DIEKTPUIECKOE
HaIpsiKEHUE.

CornpoTuBieHHe

ITPOBOJAHUKA. VY nenpHOE
CONPOTHUBJICHUE BEIECTRA.
3akon Owma I ywacTka
nenu. llocnenosarensHoe U
napajuieIbHOE COETUHEHHE
MTPOBOJIHUKOB.

PaGora u MOIIHOCTH
ANEKTPUYECKOTO TOKA.
3akoH Jxoyna—JIeHna.
DJIeKTpUYECKUEe  Henu U
NOTPEOUTENHN DIIEKTPUUECKOU
sHeprun B ObITy. KopoTkoe
3aMbIKaHHUE.

OmneIT Dpcrena.

MaruutHOE oJe
ANEKTPUUYECKOTO TOKA.
IIpumenenue
AJNIEKTPOMArHUTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO TIOJISt

Ha MPOBOJHUK C TOKOM.




DneKTpoABUTaTEIb
MMOCTOSTHHOTO TOKA.

Hcnons3oBanue
ANEKTPOABUTATEIIEH
B TEXHUYECKUX
YCTPOMCTBAX U Ha
TPAHCIOPTE .

Wroro no pazneny 37

PeszepBHoe Bpemst 3

OBIIEE KOJIMYECTBO HACOB I10 I[TPO'PAMME 68 3 14.5




9 KUIACC

KoJsmmyecTBo 4acos DJIEKTPOHHBIE
Ne 11/ HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIe
[IporpammHO€ conepxanue
pecypchbl
Pa3nes 1. Mexanuveckue siBJIeHHSA
11 Mexannueckoe ABUKEHUE U CIIOCOOBI €0 10 MexaHn4eckoe IBUKEHUE. but6mmoreka [JOK
OIHCaHHUA MarepuanbHas TOUKa. https://m.edsoo.ru/7f41a4a6

1.2 B3aumonencTsue tein 20 Crcrema otcuera. bubmiorexa LHOK
OTHOCHUTEILHOCTD https://m.edsoo.ru/7f41a4a6
MEXaHUYECKOTO IBUKEHUS.
PaBHomepHOE
MPSMOJIMHENHOE IBUKECHHUE.
HepaBHomepHOE
MPSMOJIMHEHOE JIBUKEHHUE.
Cpennsis ¥ MTHOBEHHAs
CKOPOCTb TeJja Mpu

1.3 3aKOHBI COXPAHEHHS 10 HCPaBHOMCPHOM JBIDKCHHH. bubmiorexa LOK
YckopeHue. https://m.edsoo.ru/7f41a4a6
PaBHOYCKOpEHHOE
MPSMOJIMHEMHOE JBUKECHUE.
CB00OOIHOE T1aJIEHUE.
OmnbiTel ["anues.
PaBHOMEpHOE nBMXKEHNE
IO OKPY’KHOCTH.
Ilepuon u yacrora



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

oOpammenus. JInaeitHas u
yIJIOBasi CKOPOCTH.
LleHTpOCTpEMUTEITLHOE
YCKOpEHHUE.

Hroro no pazneny

40

Pa3gen 2. MexanudecKue KOJe0aHUAa U BOJTHBI

2.1

Mexaunueckue KoinecOauus

22

MexaHu4decKue BOIHBI. 3BYK

KonebarensHOE IBHKEHHE.
OCHOBHBIE XapaKTEPUCTUKU
KOJICOaHMIL: IEpHOJ,
4acToTa, aMIUTUTY/1a.
MaremMaTU4eCKul 1
MPYXKUHHBIN MasSTHUKH.
IIpeBpaleHue sHepruu

pu KojiebaTeTbHOM
JIBAOKEHUM.

3aTyxaronue Kojie0aHusl.
BoeIHyX1€HHBIE

KOJICOaHMS. Pe3onanc.
MexaHU4YecKrue  BOJIHEL
CBoiicTBa MEXaHUYCSCKHUX
BOJIH. [IpononbHbIe 1
TOTepEeYHbIC BOJIHBI. JlinHA
BOJIHBI M  CKOPOCTb €€
pacrnpocTpaHeHHUs.
MexaHn4yecKue BOJIHBI

B TBEPAOM  Tele,
CEICMHYECKHUE BOJIHBI.

bubnnorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6nmorexka [IOK
https://m.edsoo.ru/7f41ad4a6



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

3BYK. ['pomkoCTB
3ByKa U BBICOTA TOHA.

OtpaxeHnue 3BYKa.
Nuppazpyk u
YIIBTPA3BYK.

Wroro no pazneny 15

Pa3nes 3. DieKTpOMarHuTHOE M0J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI

DIIEKTPOMArHUTHOE T0JIE U

SHGKTpOMaFHI/ITHOG ITIO0JIC.

SJIGKTpOMaFHHTHBIC BOJIHBI.

CaoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH.
[ITxana 3JIeKTpOMarHUTHBIX

bubnuoreka [JOK

3.1 6 BOJIH. Mcnionp30BaHu
3JIEKTPOMATHUTHBIE BOJIHBI OJTH. YICHOJIE30BAHHC https://m.edsoo.ru/7f41a4a6
DJIEKTPOMArHUTHBIX BOJIH
JIJIS COTOBOM CBSI3H.
DneKTpoMarHuTHasi Ipupoaa
cBeTa. CKOpOCTh CBETA.
BoiHoBEIE CBOMCTBA CBETA .
Hroro no pasaeny 6
Pa3nen 4. CBeToBbIE SABJICHUA
bubnunoreka [IOK
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 Jlyuesas mozens cBeTa. H
N CcTOYHMKH CBETA. https://m.edsoo.ru/7f41a4a6
> bu6nmorexa [IOK
42 JIMH3BI ¥ ONITUYECKUE IPHOOPHI 6 IIpsiMonuHerHOe Hioe://mod Hm/7f41 dat
pacmIpoCcTpaHEHHE CBETA. ttps://m.edsoo. il
43 Paznoxxenue 6e10ro cBeTa B CIIEKTp 3 3armenus Cosnna u JIyHbL bubmuoteka [LIOK



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

Otpaxxenue cBera. [lmockoe
3epKaJIo. 3aKOH OTPaXKEHUs
ceera. [Ipenomiienne caera.
3aKOH NPEOMIICHHMSI CBETA.
ITonmHOEBHYTpEHHEE
OTpa)XEHUE CBETA.
Hcronb30BaHue NOJHOTO
BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJAX

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

Wroro no pazneny 15
Pa3nes S. KBanToBbI€ AABJIeHUS
5.1 Hcnyckanue ¥ HOTJIONIEHHE CBETa aTOMOM 4 Ombitet Pesepdopna n bubmmorexa [HOK
TJIaHETapHAast MOJIEIb ATOMA. https://m.edsoo.ru/7f41a4a6
52 CTpoeHre aTOMHOTO SIIpa 6 Monens aroma bopa. bubmorexa HOK
VCIycKaHue | MOTJIOEHNE https://m.edsoo.ru/7f41a4a6
ceera aToMOM. KBaHTBI.
JIunenyaTteie CIIEKTPBI.
PanunoaktuBHOCTH. Ab(a-,
0eTa- U TaMMa-u3TyYeHUsI.
5.3 SlnepHble peakuun 7 CTtpoeHre aTOMHOTO sipa. bubmoreka LIOK

HyknonHnas mojziens
aTOMHOTO siapa. M30Tomsl.
PannoakTuBHEBIE
npespauieHus. [lepron
MOJIypacIiaia arTOMHBIX

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



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

anep. SnepHble peakuuy.
3aKOHBICOXPaHECHMSI
3apsIIOBOTO U MACCOBOTO
quces. DHEPrus CBA3U
aTOMHBIX si7iep. CBSI3bMacChl
v sHepruu. Peaknun
CUHTE3a U JACJICHUS AIEP.
Ncrounnku sHeprun ColiHIa
v 3BE31. AnepHas
sHepreTuka. JlencTeus
pPaJMOaKTUBHBIX U3TyYEHUN
Ha )KUBbIE OPTAHU3MBI.

Wroro no pazneny 17

Pa3neu 6. IloBTOopuTE/IbHO-00001IA0IINI MOYJIbL
Cucremarnszanus u
0000111eHHE TTPEAMETHOTO
COAEp KaHUs U OIbITa
JIEATEIIbHOCTH,
PUOOPETEHHOTO

6.1 IToBTOpEHUE 1 0000IIEHHE CONEPKAHUS 9 IIpHU U3y4YCHHUH BCETO Kypca bubnuorexa IIOK

Kypca ¢u3nku 3a 7-9 kiacc

(bU3UKHA OCHOBHOTO OOIIETrO
oOpa3oBaHMs.

IToaroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMEHy 10 pu3uke

JU1s1 OOyJaroIIMXCsl,

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



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

BBIOPABIIIKX ATOT YUCOHBIM
MpPEIMET .

Uroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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