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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HAa YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUI W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTrpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom ¢eaepaibHOi paboueli MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamMera «Ousnkay.

Copepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIMXCS W OpPraHU3aLMI0 U3YYEHUS
¢u3MKN Ha JAESITENbHOCTHON OcCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOy4EHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no (u3MKe yCcTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOydeHus (MO Kjaccam), mpejaraeT NpUMEpHYIO MMOCIe0BATEIbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarouXCsl.

[TporpaMmma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEeIMETY.

®du3urka SBISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH,
M3y4aeMbIX XUMHUEHN, OMOJIOTHEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPeIOoCTaBiIsieT Haubosee sSICHbIC
o0pa3ipl MPUMEHEHUSI HayYHOTO METOJa MO3HAHUS, TO €CTh CIoco0a MOJydeHus
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TJaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3zoBaHus COCTOMT B ()OPMHUPOBAHHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00y4aronumxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TIpEnroiaraeT OBJIAJEHUE
CIIEIyIOIMMH KOMIETEHTHOCTSAMH, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATD SBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBATH  JaHHBIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJTy4eHHs BBIBOJIOB.

[lenmn wusyueHus (U3MKA HA YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBaHusi ydeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranum3anusx Poccuiickoit ®@exepanuu, peamru3yOUINX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne ITK-4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYyYaloIUXCs K Hay4dHOMY
U3YYCHUIO TPUPOJBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC ITO3HAHUS M (DOPMHUPOBAHKE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yjibTaTa H3yueHHUsI OCHOB
CTpOCHHS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;
(GopMUpOBaHUE TPEJCTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHENIIeMy 00yYEeHHIO B 3TOM HaIlpaBJICHUU.

JlocTrKeHHE 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEUNBACTCS PEMICHUEM CIICTYIONTNX 3a/]aY:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHI OMHUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHUS C
MCTOJIb30BAHUEM TOJTyYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEUIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOJIHBIC SBJICHUS U BBITOIHATH OMBITHI,
nabopaTopHble paOOTBI U DKCIEPUMEHTAIbHbIE HWCCIECAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3UIECKOTO CONEepKaAHUS,
BKJItOUYasi THPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE HH(POpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha usydenue ¢usmuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B He/IeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 ygaca (3 yaca B HeJeto).

[Tpennaraemsiii B mporpaMmMe mno (usmnke nepeueHsb J1adbopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS



71a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIWBUIYAIBHBIX OCOOEHHOCTEH
00y4aromuxcsl, CIIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.

COIAEPKXAHUE OBYUEHUSA

7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B NO3HAHUU OKPY/KA0IIEro MUpa.

®usuka — Hayka o mnpupone. fABnenHus npuponbl. DU3UYECKUE SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®duznueckue BeMMUMHBL. M3MmepeHue @uanueckux BelWyuH. Puznyeckue
npudopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢wusuka wu gApyrue ecTeCTBEHHbIE HAyKd H3y4YalOT TPHUPOY.
EcTecTBeHHO-HAYUHBIN METON TO3HAHWS: HAOJIOACHHE, TMOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIIBIYKCHHUE TUTIOTE3, SKCTICPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHCHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. Dusnyeckue MpuOOPHI U MPoLEeypa NPSIMbIX WU3MEPEHUN aHAIOTOBBIM U
G poBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHne EHBI ASICHUS KA HK3MEPUTEIBHOTO MMPUOOpa.

2. M3mepenue paccTosTHUN.

3. Hsmepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.

4. OmpeneneHue pa3MepoB MaJbIX TEN.

5. M3Mepenue Ttemmeparypbl MpU NOMOIIM KHAKOCTHOTO TEPMOMETpPA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccieoBaHus MO MPOBEPKE TUIOTE3bI: JATBHOCTH IMOJETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OO0JIbllle, 4eM OOJbIlIe BhICOTA
yCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

CtpoeHue BeliecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
TemrnepaTypoii. bpoyHoBckoe nBwxkeHue, auddysus. BzaumoneicTBue uactuil
BEIIECTBA: IIPUTSHKEHNUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPABIX
(KpUCTaIIMYecKux) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX



arperaTHBIX COCTOSIHHMSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUUM BOJIBI.

Jemoncmpayuu.

1. HabnroneHnue 6pOyHOBCKOTO JBUKECHHUS.

2. Hab6monenue nuddyzum.

3. HabGmomenue  siBmeHWi,  OOBSCHAIOMIMXCA  TNPUTSKECHUEM  WIH

OTTaJIKUBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTtorpaduii).

2. OmbITH O HAOTIOACHUIO TEIIOBOTO PACIIMPEHHUSI Ta30B.

3. OmbITh MO OOHAPYKEHHUIO ACHUCTBUS CHUIJI MOJIEKYJISIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh NPU HEPABHOMEPHOM IBUKEHHHU. Pacuér myTu u
BPEMEHU JBUKEHHUS.

SBneHue uHepUMH. 3aKOH WHEpUWHU. BzammojnelicTBHe Ten Kak NpHYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BbEMa BelecTBa.

Cunia Kak XapakTepucTuka B3auMmozeincTBus Ten. Cuia ynpyroctd U 3akoH
['yka. M3mepenne cuiibl ¢ MOMOIIBID JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTux Itanerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HaIMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHonelcTBytomas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBH>KEHUS Tela.
H3mepeHne cKOpoCTH MPSIMOJIMHENHOTO JBUKEHMUS.
HaOmronenue siBleHNs] THEPIUU.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TE.
CrnosxeHue cuJjl, HalpaBJIEHHbBIX 110 OJTHON TIPSIMOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKCHHMsI (ITApPUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHHUS Opycka WM IIapuKa Mo
HAKJIOHHOM TJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO Tela.

1
2
3
4. HaOmroneHne n3MEHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5
6



4. OmbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb paCTsDKEHUA (AeopMaliim)
NPY>KUHBI OT MPUII0KEHHOUN CUIIBL.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH M ra3oB.

JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BEma, TemmepaTyphl. llepemaua naBineHus
TBEPABIMU TEJNAMH, KUAKOCTSIMU MU razaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJEHUS >KUJIKOCTH OT TIyOWHBL. [ 'mapocraTnyeckuid
napajaokc. Cooburaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumHbBI CylieCTBOBaHUS
BO3MymIHONW 00o0moukn 3emuu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlericTBue KUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX TesO. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs: COCyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenue necTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTH BBITAIKMBAIOIIEH CUJTIBI OT 00BEMa MOTPYKEHHOM YacTH Tesa

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBUE IJIaBAHUSA TEJI: IUIABAHUE WJIU HOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHS TJIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHON B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIbI, JIEWCTBYIOIIEW Ha  Teo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEeUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOMN B )KUIKOCTh
YacCTH Te€Ja U OT IUNIOTHOCTU KUJKOCTH.

5. KoHcTpyupoBanue apeomMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpelIeICHUE €€ IPY30II0AbEMHOCTH.

I A o
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Pa3znen 5. PaGora u MOIIHOCTB. DHeprus.

Mexannueckas padbota. MoIHOCTb.

[TpocTeie MexaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [Ippumenenue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30J10Toe
npaBuio» Mexanuku. KIIJI nmpocteix Mexanus3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass odHeprusa. KuHetnueckas M INOTEHUWAJIbHAs JHEPTrUS.
[IpeBpalieHre OJHOTO BHJIA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenne pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBaHue yClIOBUM PaBHOBECHS pblyara.
3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yueHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Pa3nen 6. TenJioBble siBJIeHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BeliecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsCHEHUE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWJUISIPHBIE ABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temmneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUYKEHHUS
gactull. BuyTpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEPTHUU:
TerIonepeaavya u CoBepiieHne padboTel. Buasl Teruionepeaaun: TemIONPOBOHOCTD,
KOHBEKIIHS, U3JTyUYCHHE.

KomanyecTBo TemnoThl. YenbHas TEINIOEMKOCTH BeEIleCTBa. TemIooOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro Oamadca. IlmaBienue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHASA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JIaBJICHUS.

BnaxHocTts BO3yXa.

DHeprus TOIJIMBA. Y IeJibHAs TEIJI0Ta CTOPaHUs.



[Mpunuumner padotsl TemnoBbix aBurareneit KIIJ| temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

JHemoncmpauuu.

1.

2
3
4.
5
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HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

Hab6mronenue nuddysun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaGmronenue TenioBoro paciuimpeHus Ted.

N3meHeHne naBieHUs ra3a Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bune! Teruionepenauu.

OxnaxxaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HaOnronenune nocTostHCTBA TeMIEpaTyphl IPU MIABICHUU.
13.

Moaenu TeIUIOBBIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnBITH IO OOHAPYIKEHUIO TEWCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIUA caxapa.
OnbITEl 10 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBjIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIIePaTyPhI.

HaGmronenne w3MeHeHUsT BHYTPEHHEH OHEPrHHM Tela B PeE3yibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CHJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueu BOJIBI.

OmnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HAarPEThIM METALTUICCKUM ITAITUHIPOM.

OnpeneneHue yaelnbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpenesneHne OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOThI MIABJICHUS JIbJA.

Pasznen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICMCTBUSA
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSIHUSI MEXKIY TEJIaMH ).

Onekrpuueckoe noJie. Hanpsox€HHOCTh 3iekTpuueckoro noiisd. IlpuHnmn
CYNEPIIO3UILINH STEKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiAoB. DIEMEHTapHBIA JIEKTPUUYECKUM 3apsl.
Ctrpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTouHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ConpoTuBIECHUE TPOBOJHMKA. Y AEIBHOE COMPOTHBIICHHE BelecTBa. 3akoH OMma
JU1s yyacTtka ten. [locnenoBarenbHoe U MapalyIebHOE COEIUHEHUE POBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DReKTpUYecKre IeNu U MOTPEeOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarauTHoe mnone 3eMIM UM €ro 3HauyeHue Ui KU3HU Ha 3emuie. OnbIT
Opcrena. MaruuTHoOeE 1oJie NEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
IIOCTOSIHHOTO  TOKa. [ICIONb30BAHWE  DIIEKTPOABHUIATENE B  TEXHUYECKHUX
YCTPOMCTBAX Y HA TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMaruHuTHOM MHAYyKIMU. [IpaBuno Jlenua.
DneKTporeHeparop. CriocoObl  MOJIy4eHHUS ~ DJCKTPUYECKOM  DSHEPIHH.
DIEKTPOCTAHIINHI HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DJIeKTpU3a1us TEJl.

JIBa pos1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHS.

3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.

MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B JKHUJIKOCTH.

11. I'a30BbIH pa3psia.

12. I3mepeHne Cuitbl TOKa aMIIEpMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepeHne 3IeKTPUYECKOro HapsHKEHUS! BOJIBTMETPOM.

Peocrar u marazuH cCONpOTUBIICHUN.

B3anmonencTBre MOCTOSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXHOCTH pa3/IeJICHUs ITOJIFOCOB MarHMTa.
MopennpoBaHue MarHUTHBIX IOJIEH TOCTOSSHHBIX MAarHUTOB.
OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHurT.

JleficTBHE MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUIATEIb TIOCTOSIHHOTO TOKA.

HccenenoBanue siBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

OmneiTel @apasnes.

3aBUCUMOCTh HAIlPaBJIEHUS MHAYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HHKHOBEHUS.

DIIEKTPOTreHEPaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.
14.

OneiThl MO HAONIONCHHWIO DJEKTPU3ANMKN TEl WHAYKIUEH W TpU
CONPUKOCHOBEHUHU.

HccnenoBanue AEUCTBUSL DJIEKTPUYECKOTO TMOJS Ha MPOBOJHHMKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOH TIENMH TTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
COMNPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTD ANEKTPUUYECKOTO
COTIPOTUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMAIN TOMEPEYHOTO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIEI0BATEIIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CHJIBI TOKAa MPH MapaUieIbHOM COCIWHECHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucTope.

HccnenoBanrie 3aBUCMMOCTH CWJIbl TOKA, UAYILIETO Yepe3 JaMIIOYKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ HarpeBaress.

HccnenoBanrie MarHUTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.



15. I3y4eHne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB IIPU UX 00bEAUHEHUN
Y Pa3JIECJICHNH.

16. MccnenoBanne 1eMCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aWMOJECHUCTBUS
KATYIIKU C TOKOM U MarHuTa OT CHJIbI TOKA M HAIIPABJICHHS TOKA B KaTYIIIKE.

18. I3yueHue nelCTBUSI MArHUTHOTO MOJISI HA MTPOBOJHHUK C TOKOM.

19. KoHCTpyHnpoBaHue 1 u3ydeHue padoThl AIEKTPOIBUTATEISL.

20. 3mepenue KII/] anekTpoaBurareibHON yCTaHOBKH.

21. OnBpITBI IO HUCCIECAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHOM WHIYKIUU:
UCCIICJOBAHUE W3MEHECHHU 3HAUYEHUS W HAIpPaBICHUS HHIYKIMOHHOTO

TOKA.
9 KVIACC

Pa3znen 8. Mexanuyeckue siBJ1eHUs.

Mexanuueckoe pABwkeHHE. MarepuanpHag Touyka. (Cuctema OTCUéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUS. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsMonuHenHoe aBmxeHue. CpeaHsas 1 MTHOBEHHAas
CKOPOCTb T€Jla IIPY HEPABHOMEPHOM JIBU)KCHHH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHerHOe aBkeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMKEHME MO OKpyx)HocTu. Ileprog m vacrota obGpaieHus.
JIuneiHas u yriaoBas CKOpOCTH. LleHTpocTpeMuTenbHOE yCKOpEHUE.

ITepsbiii 3ak0oH HptoToHa. BTopo#t 3akon HeroTtoHa. Tpertuit 3akon HerotoHa.
[IpyHIMT CynepnO3ULUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHUS CKOJIbKEHUs, CUjla
TPEHUS NIOKOS, IPYTHE BUJIbI TPEHHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHUE CBOOOIHOIO
nafgeHus. JlBwxenue tuiaHetr Bokpyr ComHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTh u neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MoMeHT culibl. LIeHTp TskecTu.

Nmnynsc tena. M3mMeHeHne ummynbca. Mmynsc cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsSKeCTH, yHpyrocTH,
TpeHust. CBA3b dHepruu U padotsl. IloTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTBIO 3eMiM. [IoTeHInanbHas sHeprus c:xkatoi npyxuHel. Kunerndeckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHHM. 3aKOH COXPAHEHUS MEXaHMUYECKOU
DHEPIUH.

Jlemoncmpayuu.
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8.
9.

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

Habmronenne MmexaHn4eckoro JBMKEHHs T€la OTHOCUTENBHO Pa3HbIX Tel
OTCYETA.

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUXKEHUSL.
HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmronenue ABMKEHUS TeNa MO OKPY>KHOCTH.

Hab6nrogenue MexaHM4eCcKuX sIBJICHHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUH OTHOCUTEIILHO
KabuHeTa QU3UKH.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W ACHCTBYIOLIEH HAa HEro
CHJIBL.

Hab6nronenue paBeHCTBa CUIT IIPU B3aUMOJICHCTBUH TEJL.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUU.

[Iepenaua umiyJibca mpu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHne UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHne UMITyJIbca IPHU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Hab6nronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHHre MEXaHMUECKON YHEPTHH MTPH CBOOOTHOM IMaCHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU Tea Mo AEHCTBUEM
PY>KUHBI.

Jlabopamopuvie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJIbHEHINEro paBHOMEPHOIO
JIBYDKEHUS MTAPUKA I TETIEHKKU.

Onpenenenue cpemHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JIBUKCHUS
HIapyKa Mo HaKJIOHHOM MIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tela NpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIJKEHHHM 0e€3
HAaYyaJIbHOM CKOPOCTH IYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 uIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTU TPYKUHBI.



9. OmpeneneHue pabOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBIKEHUH TeJa T10
TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI  YNPYTOCTH TPU  TMOABEME Tpy3a C
UCIT0JIb30BAHUEM HEMOABUKHOTO U TMOJBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHEHUS! YHEPTHH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acTOTa, aMIUTUTY1a. MaTeMaTU4ECKU U TIPYKUHHBIA MassTHUKU. [IpeBpainenue
DHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — kosneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHWueckux BOJH. [IpojonbHbiE H
MONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TENE, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YIPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPY>KUHE.

Habmronenne BeIHYK/I€HHBIX KOJI€OaHUI U pE30HAHCA.

Pacnpoctpanenue npo10iabHBIX U MONEPEYHbIX BOJH (Ha MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHne dYacTOTBI H  TEpUOAa KOJEOAHWI MaTeMaTH4eCKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPUOJIAa KOJIEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHHUM MOABEUIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEpUOIa KOIeOaHUN MPYKUHHOTO MasSTHUKA
OT MAacCChI Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepUO/a KOJEOAHHI rpy3a, MOABEIHIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIHE 3aBHUCHUMOCTH mepuoja  KoJjeOaHwid
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJieHUS.

Paznen 10. Di1eKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.
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ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
JIEKTPOMArHUTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

DIeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBLI€E SIBJICHHS.

JlyueBass  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacnpoctpanenue cera. 3atMenust ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesnomieHUs cBeta. llosiHOe BHyTpeHHEe
OTpaKeHHE cBeTa. lcrnonp30BaHME TIONHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

JInnza. Xop ayuedt B inH3e. OnTuyeckas cuctema (oToanmnapara, MUKpOCKOIIa
U Teneckona. ['na3 kak onrryeckas cucrema. bam3opyKocTh U TalbHO30PKOCTb.

Paznoxxenne Oemoro cBera B chekTp. Ombitel HbtoTtona. Croxenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpauyuu.

[TpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Toryuenune n300pakeHU B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTryecKkuil CBETOBO/I.

Xona myueil B coOuparoliieii InH3e.

XO0J Iy4Yer B pacCeUBaIOIIEH JIMH3E.

[Tomydenune n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mojens riasa.

11. Paznosxenue 6emnoro cBeTa B CIEKTP.

12. [Tomyuyenue 6eoro cBeTa MpH CJI0KEHUHU CBETA PA3HBIX LBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIja OTpPa)XE€HUs CBETOBOIO Jiydya OT yIJia
NaJICHUS.

2. W3ydenue xapakTepuUCTHK M300pakeHHUs IPeIMeTa B IIIOCKOM 3epKalie.
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3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEIOMJIEHUS CBETOBOTO Jiy4ya OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. Ilomydyenue nzo0paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CUIJIbI cOOMparolen
JIVH3BI.

6. OmNbITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

7. OmBITHI TIO BOCHPHATHIO IBETA MPEAMETOB MPH WX HAOIOJACHHUH 4Yepe3
IBETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble IBJIeHHUS.

OmneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue u NoriomeHre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHre aTOMHOTO
aapa. HyxioHHas wmozens artomHoro sapa. HMsorombel. PangnoakThBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX IEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
DOHeprus CBsI3M aTOMHBIX sjaep. CBsi3b Macchl W AHEpruu. Peaknuu cuHTe3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Slnepnasa sHepreruka. JleMCTBHUS pPAaWOAKTUBHBIX M3IIYYEHUW HA KUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHM3UPYIOMUX U3TyUCHUN.

6. Peructpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimeol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIYUYECHHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIUU YACTUIBI 110 TOPMO3HOMY

nytu (1o poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb TPEAHA3HAYEH /JI CUCTEeMAaTU3alluU
1 00001IIeHUS TTPEAMETHOTO COACPIKAHUS U OTIBITA IS TEIILHOCTH, MPUOOPETEHHOTO
Ipy U3YYCHUH BCETO Kypca (U3HMKH, a TAKXKE JJISl MOATOTOBKA K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY M0 (pu3MKe Jjisi 00ydaronuxcs, BhIOpABIIMX ITOT
y4EOHBIN MpEIMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUMBACTCS JOCTIKEHUE MPEAMETHBIX U



METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHws, (opmupyercs
€CTECTBEHHOHAy4YHass IPaMOTHOCTb. OCBOCHHUE HAYYHBIX METOJOB HUCCIIEIOBAHUSA
SIBJICHUM TPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBSICHATH (PU3MUECKHE
ABJICHUS, NPUMEHSS T[OJyYEHHbIE 3HAHWS, pelarh 3aJa4yd, B TOM YHCIIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIIMATBHO IESITEIPHOCTHBIN XapaKTEP JaHHOTO pa3eiia peain3yercs 3a
CYET TOTO, YTO 00YUYAIOIIUECS BBIMOJIHAIOT 33/IaHUSI, B KOTOPBIX UM MPEJIaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBSICHATH
bu3nyecKkue SBIEHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
UCITI0JIb30BaTh HAYYHbIE METO/Ibl HCCIIEOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
YHUCIIE T MPOBEPKU THIIOTE3 U MOJIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HamOOJEe BaXKHBIX JTOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHYECKOTO MCIOJIb30BAHNS PA3JINYHBIX UCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILCHHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Nzyuenne (pu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HAMpPaBIECHO

Ha JOCTH>KEHHME JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yJIbTaTOB.

B pesynbrare uzyuenus Gu3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y obOyyaromierocss OyayT copMUpOBaHBI CIICAYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B

YacTH:

e 1) NATPHMOTHYECKOT0 BOCIIUTAHUS:

e — NPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
busznueckoil HayKu;

e — IIECHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpaskIaHCKOIrO U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

e —TOTOBHOCTbH K aKTUBHOMY YUYaCTHIO B 00CYX JACHUH O0OIIECTBEHHO 3HAUUMBbIX U
ATHUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKECHHIA
1)7637097

e — OCO3HAaHHE BAXXHOCTU MOPAIBHO--3THUYECKUX MPUHUMUIIOB B JEATEIbHOCTH
YUYE€HOrO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (U3NYECKON HayKu: €€ rapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOT'0 MO3HAHMS:



— OCO3HAaHUE IIEHHOCTHM (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYpBI;

— pa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K HCCIeI0BaTEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLUMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O00OPYIOBAaHHUEM B
JOMAITHUX yCIIOBUSX;

— c(hopMHpOBaHHOCTH HaBbIKA peIECKCHH, TPU3HAHUE CBOETO IPaBa Ha OLIUOKY
Y TAKOI'O XK€ MpaBa y APYyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE€ B PELICHHM MNPAKTHYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTENbHOM  OpraHW3allik, ToOpoJia, Kpas) TEXHOJOTHYECKON U
COLIMaJIbHON HAMPaBICHHOCTH, TPEOYIOIMKX B TOM YUCIIE U (PU3MUECKUX 3HAHUM;
— UHTEpeC K MPAKTHUECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JI0TNYECKOr0 BOCIIMTAHMSA:

— OpHUEHTAlUd Ha NMpUMEHEHHE (U3MYECKUX 3HAHMW JJI pelIeHMs 3a1ad B
o0JacTh OKpy’Karlolleld Ccpenbl, [UIAHUPOBAaHUS IOCTYNKOB M OLEHKH MX
BO3MO’KHBIX MTOCIEACTBUI JUIsl OKPYIKAIOLIEH cpebl;

— OCO3HaHHE TI00aTbHOTO XapaKTepa SKOJIOTHMYECKHX MpoOJeM M MyTed uX
peLIeHus;

8) aganTanMm K M3MEHSIIOIUMMCS YCJOBHSIM COLMAJIBHON W NMPHUPOAHOM
cpenbl:

— TOTPEeOHOCTh BO B3aUMOJEWCTBUM TMPH BBIOJHEHUU HCCIEJOBAHUNA U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM
APYTHX,

— TIOBBIIIEHWE YPOBHA CBOEM KOMIIETEHTHOCTH Yepe3 MNPAKTHYECKYIO
NEeSATENbHOCTD;

— NOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Kciie (OPMYJINPOBATH
UJI€U, IOHATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

— OCO3HaHMe 1e(pUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JacTH
buzukwy;

— TUIAHUPOBAHHE CBOETO PAa3BUTHS B MPHOOPETEHUH HOBBIX (PUIUYECKUX
3HAHUM;

— CTPEMJICHUE aHAJIU3UPOBAThH U BBISIBIISTH B3aMMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;



e — OILIGHKAa CBOMX JCUCTBUH C y4E€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,

BO3MOKHBIX TJTOOQIBLHBIX HOCJ'IGI[CTBI/Iﬁ .

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOSHHsI IpOrpaMMBbI IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOydaromierocss OyayT chOpMUPOBaHbI MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YUCOHBIC JEHCTBUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
yHHUBEpCaIbHbIC yUeOHbIC TCHCTBHUI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:

BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(siBNIEHU );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALUU, OCHOBAHMS JIJIS
000011IeHUs U CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JAHHBIX U HAOJTFOACHUSIX, OTHOCSIIUXCS K (PHU3NIECKUM SIBICHHUSIM;
BBISIBIISITh TTPUYHHHO--CJICICTBEHHBIC CBSI3U TPH HM3YyYCHUU (DU3UIECKUX
SIBJICHUI U TIPOLIECCOB, JI€NIaTh BBIBOJIBI C UCIIOJIb30BaHUEM JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUN, BBIJIBUTATh TUIIOTE3bl O B3aWMOCBSI3SX
(bU3UYECKUX BEIIMYNH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 perieHns yueOHo! pu3ndeckoil 3a1aun
(cpaBHEHHME HECKOJBKHUX BapUaHTOB pEIICHHUS, BBHIOOp HauboJlee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

Bba3oBble ucciegoBarejbcKye 1eHCTBUSA:

MCITOJI30BATh BOMIPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 10 CAMOCTOSITEFHO COCTABIICHHOMY TIJIAHY OTIBIT, HECJIOKHBIN
(bU3NYECKUIT HIKCIEPUMEHT, HEOOJBIIOE HCCleIoBaHuEe (PU3UUECKOTO
SIBIICHUS;

OIICHMBAaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, & TAKXKE BBIJIBUTAThH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:



NPUMEHSTH Pa3INYHbIC METObI, HHCTPYMEHTHI M 3aIPOCHI IIPH TIOUCKE U
orbope WMH(GOPMAIMM WM JAHHBIX C YY€TOM NPEIIOKCHHOW ydeOHOU
bu3ndecKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(DOPMAITUIO
pa3IMYHBIX BUJOB U (POPM MPEIICTABICHUS;

CaMOCTOSITCIIEHO ~ BBIOMpATh ONTHMAbHYIO (QOpMYy  TIpeICTaBJICHUS
UHPOpMAIIMM W WIUIIOCTPUPOBATh pellacMble 3aJa4d  HECIOXHBIMU
cXeMaMH, JuarpaMMaMu, HHOU TpadKOi U KX KOMOWHAIIMSMHU.

KoMMmyHuKaTHBHBIE YHMBeEPCAJbHbIE YYeOHbIe NeiCTBHUSA:

B X0/¢ OOCYXICHHsI y4eOHOro MaTepuaia, pe3yibTaToB J1aOOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY 0OCYX)AAEMON TEMBI U
BBICKA3bIBaTh WU, HAIlEJICHHBIE HA pELICHUE 33Jaud U TMOIAEp KaHHe
0J1aroKeaaTeIbHOCTH OOIIEHHUS,

COTIOCTABJIITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOOHapyKUBaTh pa3IU4YUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTABISATh PE3yIbTaThl BHIIOJHEHHOTO (PU3UYECKOTO OMBITA
(9KCIIepUMEHTa, UCCIICA0BaHUS, TPOEKTA);

MIOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUY aTbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

NPUHUMATD L€ COBMECTHOW NI€ATEIbHOCTH, OPraHU30BBIBATH JIEUCTBUSA
no e€ MOCTIKEHHUIO: paclpeleNaTh poiH, OOCYXKIaTh TMPOIECCH MU
PE3yNbTAaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUST HECKOJIBKHX JIFO/ICH;
BBITIOJHATH CBOIO 9acTh pabOTHI, TOCTHrasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HampaBJICHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMH YICHAMU
KOMaH/IbI,

OIICHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIHsX, TPEOYIOIIUX
JUIs pelieHns (pU3NUECKUX 3HAHUI;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUMBUYalbHOE, NMPUHATUE PEIICHUs B IpylNIe, NPUHATHE pELICHUH
rpyIIIoN);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pelIeHUsT (PU3NUECKON 3a1aul WIH
IUTAHAa MCCIIEOBAHUSA C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MpEJiaracMble BApUAHThI PEIICHUN;



Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIbHbIN HHTE/LJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYAallMu U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHKCIE B XOJ BBIOJIHEHUS
(GU3NMYECKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa LIEJIN U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JAPYTrOro YEIOBEKa B XOE CIIopa WA JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
IpPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 kjiacce npeIMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yHYAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJMHEWHOE), TPACKTOPHUSA, PaBHOACUCTBYIOIIAS
cuna, gedopmanus  (ympyras, — IUlacTH4YecKas),  HEBECOMOCTb,
COOOIIArOITHECs COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JBWKEHUE, WHEPIUs,
B3aHUMOJEUCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHus, epeava JaBleHus TBEPAbIMU TEIaMU, )KUJIKOCTIMHU U Ta3aMH,
aTMOC(pepHOE [aBJICHUE, IJIABaHUE TeJ, MPEBPAIICHUS MEXaHUYECKOU
DHEPTUH) MO OMUCAHUIO WX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3HUECKOE SIBJICHHE,

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3UMYECKUX  SBJICHHUHA B
OKpY’>KalollleM MHpe, B TOM uwHcle (uanyeckue SBICHUS B TPUPOJE:
IpPUMEPHI JABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEXKUBOU
npUpoje, JACUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO TaBJICHUS HA >KMBOW OpraHW3M, IJIABaHUE PhIO, phIluaru B
TeJe YeJI0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUII;



OMMCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (U3UUYECKUE SBICHUS, UCIIONb3YS
duznyeckue BeNUYUHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMSI, TyTh,
CKOpOCTb, CPEIHsSI CKOPOCTb, CHJIa YIIPYIOCTH, CHJIA TSKECTH, BEC TEIa,
CUJIa TPEHUS, AaBJIeHUE (TBEPIOTO TENA, JKUAKOCTH, ra3a), BEITAJIKUBAIOIIAS
CWJIa, MeXaHu4deckass padoTa, MOILIHOCTb, IJIEYO CUJIbI, MOMEHT CHIIBI,
KOA(POUIUMEHT TOJE3HOTO JACHCTBHS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMAIbHAS JHEPIHs), NpPU ONUCAHWM TNPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICI HCTIONb3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €IUHULIBI
(u3NYECKUX BEIWYUH, HAXOAUTh (HOPMYJBI, CBS3BIBAIOIIME JaHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpauku
U3YYECHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJTUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs CHUJI (BIOJb OJHOM IpsiMOM), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, paBUJIO paBHOBeCHs pbluara (0J10Ka),
«30JI0TO€ IIPABWJIO» MEXAHUKH, 3aKOH COXPaHEHHUs MEXAHUYECKOU
SHEPruM, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIEHMSI, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO--CIICCTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHHE U3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiat pacy€THblE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyJibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
yCIJIOBUS 33Ja4 3aIIUCBhIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIUYMHBI B (OPMYJBI U TMPOBOAHUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NPEANOJIOKEHNE (TUIIOTESY ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE OIBITA, AENaTh BBIBOJBI IO €r0
pe3yibTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
(bu3nyECKUX CBOMCTB TeM: (HOPMYITHPOBATH MPOBEPSIEMbIE MTPEATTOI0KECHHUS,
co0upaTh YyCTaHOBKY U3 IIPENJIOKEHHOTO0 000pyA0BaHUs, 3alIMCBIBATh X0/
omnbITa ¥ (pOpMyIMPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJB30BAaHUEM aHAJIOTOBBIX U



mupOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C YUETOM
3aJTaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HMUECKON BETUYHMHBI OT
JOpYroil C HCIOJNB30BAHUEM IMPSMBIX HM3MEPEHMH (3aBUCHMOCTH IyTH
PaBHOMEPHO ABMXKYILETOCS TEJIa OT BPEMEHU JBUKEHUS TEJIA, CUIIbl TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CHJIBI TPEHMSI OT IUIOIIAIU COMPUKOCHOBEHMSI TEJ, CHUJIIBI
YOPYTOCTH OT YAJIMHEHUS TPY>KUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BhEMa
IIOrPYKEHHON YacTH Teja U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUU
IUTaBaHMsI TeJl, YCJIOBHUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHHA, CcoOUpaTh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CJemys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYECHHONW 3aBUCHUMOCTH (DU3MUECKHX BEIMYUH B BUJC
OpeJIOKEHHBIX TaOnull U TpadUKOB, JeNaTh BBIBOJBI MO pe3yJjbTaTaMm
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BELIECTBA )KUJIKOCTHU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, JaBJICHHUE
BO3/yXa, BBITAIKMBAIOLIAs cuja, JCHCTBYOIIAs Ha IMOTIPYKEHHOE B
KHUIKOCTh  TENO, KOA(DPUIIMEHT TMOJE3HOTO JEUCTBUS  MPOCTHIX
MEXAaHU3MOB), CJeIysl NPEIIOKEHHOW HHCTPYKLUUU: MPH BBIMNOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAJIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHUE MCKOMOM BEJIMUMHBI;

co0roaaTh npaBuia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopymoBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIUECS COCyAbl, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBl JCWCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUcaHud (B TOM 4YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOJIb3Ys 3HAHUS
0 CBOMCTBaX (pU3MUECKUX SBICHUM U HEOOXOAUMbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MYECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU JJIs oOecrieueHrss 6€301acHOCTH MpU oOpalieHuu ¢ npudbopamu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 310POBbsI U COOJIIOJIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOILEH Cpefe;



OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOpMAIIMIO, KOTOpas SBISIETCS HNPOTUBOPEYMBOM WM MOMKET OBIThH
HEOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUH yUY€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPKAHU, CIIPABOYHBIE MaTEpUabl, PECypPCHI
cetu HHrepHer, BiageTh NpUEMaMM KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(GOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTIYIO;
co3/1aBaTb COOCTBEHHBIE KPATKHE NMUCBMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPNKAHUSI, B TOM
qyclie MyOJINYHO JIeTaTh KpaTKUe COOOLIEHHS O pe3yJibTaTaX MPOEKTOB WU
y4€OHBIX HMCCIEN0BAHUM, IIPU ITOM I'PaMOTHO HCIIOJIb30BATh U3YyYEHHBIH
NOHATUMHBIN anmapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIUIEHHUE
MIPE3EHTALUEN;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUI pacHpenensiTh
00s3aHHOCTH B TPYIlE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/Jayami,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUI, aJeKBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENBHOCTb  IpPYyNINbl,  BBICTPAaWBATh
KOMMYHHUKATHUBHOE B3aMMO/ICICTBHIE, YUUTHIBAsI MHEHHE OKPYKAIOLTHUX.

K xonIy oOydenus B 8 kjacce nmpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHHUI:

MCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSI BEILIECTBA, KPUCTALIUUYECKHUE U
amop(HBIC TeNa, HACHINIEHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCTH
BO31yXa, TEMIIEpaTypa, BHYTPECHHSS DSHEPTHS, TEIUIOBOW JBUTaTENb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsl, SJIEKTPUUECKOE T0JI€, TPOBOAHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;
pasziuuath SIBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIuionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KANWIUIAPHBIE SIBIICHUS, WCHAPEHUE,
KOHJICHCAllusl, TUIaBJI€HUE, KpUCTaUIM3anusi (OTBEpJ/ieBaHUE), KUIICHHUE,
Temionepeaaya (TeTUIONIPOBOHOCT, KOHBEKIIHS, U3JIyYEHHUE),
AIIEKTPU3AIMA TeJl, B3aUMOJICHCTBUE 3aPSIIOB, NCHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHMTHOTO TOJIsi HAa IPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHAST UHIYKIINS)
[0 ONHUCAHUI0O HUX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalIeM MHpE, B TOM 4YHCIe (u3nyecKkue SBICHHUS B TPHUPOJE:



MOBEPXHOCTHOE HATSHXKEHHWE U KalWULIpHBbIE SBICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupone, usnyuenue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, DJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emJi, Apei @ MoJIr0CcOB, POJIb MArHUTHOTO TOJIS JUIs )KU3HU Ha 3eMile,
NOJIIPHOE CHSHUE, TPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHY10, BBIACIATH CYIIECTBEHHBbIE CBOMCTBa (IMPHU3HAKU) (PU3NUYECKUX
SIBJICHUU

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyeckue BEIMUYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOThI, yJeJbHas TEIJIOEMKOCTh BELIECTBa, YyJAENbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIJIoTa
CrOpaHMsl TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MaIIMHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/lyXa, NEKTPUUYECKUH 3apsi], CUIIa
TOKa, OJJICKTPUYECKOE HAampsHKEHHE, COMPOTHUBIEHHE MPOBOJHMKA,
yAEIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH AIEKTPUUIECKOTO
TOKa), NpPHU ONHCAHWW TNPABUIBHO TPAKTOBATh (DUBUUYECKUN CMBICH
UCTIONIb3YEMBIX BEITUYHMH, 0003HAUCHUS U STUHUIIBI PU3NIECCKUX BEIUYHH,
HaXOAWTh (POPMYJIBI, CBSI3BIBAIONIME JAHHYIO (DU3MUECKYIO BEIHYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTH TpaUKU H3YYEHHBIX 3aBHCHUMOCTEM
(U3NYECKUX BEITMYHH;

XapaKTepu30BaTh CBOMICTBA TeJ, (PU3NYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKOW TEOpUU
CTPOEHMS BEIIECTBA, MPUHLMUII CyNEpPIO3ULUN MOJEeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydyacTKa 1€, 3aKOH
Jbxoyns—Jlenua, 3aKoH COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3alIMChIBATh €T0 MAaTEMAaTUYECKOE BBIPAKEHHUE;
OOBACHATh (PU3MYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX
IIaroB C OMmopod Ha |—2 W3y4YEeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THele 3ajaud B 2—3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
dopMyIibl, CBs3bIBalOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
yCIIOBUSL 3a/1aydl 3alMChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEJIOCTATOK
JaHHBIX JJI PpELIeHWs 3aJaud, BBIOMpaTh 3aKOHbl U (OPMYJIBI,
HeoOXOquMble i1 €€ pelleHHs, NPOBOAUTH pPAacuéTbl M CpPaBHUBATH
HOJIy4YE€HHOE 3HaUEHUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;



pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIUIH
($u3NYECKUX METO/IOB, HCIOJb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IPOBEPSAEMOE MPEAINOJIOKEHNE, OLEHUBaTh MPABWIBHOCTh MOpPsJIKa
IIPOBEJCHUSI UCCIIEIOBAHUS, A€IaTh BBIBO/IbI;

OPOBOJUTH OMbBITHI MO HAONIONEHUIO (PUBMYECKUX SBJICHUWA WM
duznyeCKuX CBOWCTB TeN (KAaMWUISIPHBIE SIBICHUS, 3aBUCUMOCTbD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpU HU3IYYEHHH OT IIBETa H3Jydarouieil (moriomaroiei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEI U B3aUMOJCHCTBUE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBUE TOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MarHUTHOTO MOJIi HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOIO TOKa): (OopMyJIMpoBaTh
poBepsieMble MPEANOI0KEHHs, COOUPATh YCTAHOBKY M3 IMPEII0KEHHOTO
000pyI0BaHus, ONUCHIBAThH XO/1 ONbITA U (POPMYIUPOBATH BHIBOJBL;
BBIIIOJIHATDH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHOM BIaKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSHDKEHUS C MCIOJIB30BAHUEM aHAJIIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEJIUYMH, CPABHUBATH PE3YJIbTATHI
WU3MEPEHUI ¢ yIETOM 3aJIaHHON aOCOIOTHOMN TOTPENTHOCTH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
IpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHHUKA OT €ro JJIMHBI, IUIOIIAJHA IONEPEYHOrO
CEUYEHUs U YAEIbHOTO COIPOTUBIICHHS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO W  MAPAJUIEIBHOTO  COEAUHEHUMN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeAys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl MOJyUYEHHOM 3aBUCUMOCTH B BH/JIE TaOIMII U TpadUKOB, 1eTaTh
BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHUS (PU3NUYECKUX BeIMYMH (yJelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE TMPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJENysl NPEIJIOKEHHON WHCTPYKLHH, U
BBIYHCIIATH 3HAUCHUE BEJIMYNHBI;

coOJro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000pyOBaHUEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HA MX ONUCAHUSA (B TOM YHCJIE: CUCTEMA



OTOIUICHUS IOMOB, TUTPOMETP, apoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJICKTPUUYECKON DHEPIUH, SIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeNbHbIE  DJIEKTPONPUOOPHl  (IpUMeEpBl),  DIEKTPHUUECKHE
IPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATE b [IOCTOSIHHOIO TOKA),
UCIOJIb3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

e pAacmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M HU3MEPUTEIIbHBIC
IprOOPHI IO CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KHJKOCTHBIN TEPMOMETD,
TEPMOC, ICUXPOMETP, TUIPOMETP, IBUTATENb BHYTPEHHETO CrOpaHMUs,
DJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUECKUX IEeneu ¢
MOCJIE0BATEIBHBIM U MapaJJICIIbHBIM COETUHEHUEM 3JIEMEHTOB, paziuyast
yCIIOBHBIE 0003HAYECHHUSI 3JIEMEHTOB IEKTPUUECKUX LIETICH;

e IPHUBOAUTH MNpUMEPbl  (HAXOAUTh HH(MOPMALMIO O  [pPUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU U1 obecrieueHus: 0€30MacCHOCTU MPH OOpallleHuH ¢ MpUudbopamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 310POBbS U COOJIIO/ICHUSI HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPY>KAIOILEH CPeIE;

e OCYUIECTBJIATb MOMCK HH(poOpMauuu (HU3MUECKOIO COAEPKAHUSA B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIETSATH HH(POPMALIHIO, KOTOpAs SIBISETCS
IPOTUBOPEUUBON WM MOXKET OBITh HEJOCTOBEPHOI;

e HCIOJIb30BaTh MPU BBIIOJHEHUHU YUEOHBIX 3alaHUH HAYYHO--TIOIYJIIPHYIO
JUTEpaTypy (PU3NUECKOTO COAEPKaHUs, CIIPaBOYHbIE MAaTEPHAIbl, PECYPCHI
cetu HHTepHer, BiageTh NpUEMaMM KOHCIEKTUPOBAHUS  TEKCTa,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;

e co37aBaThb COOCTBEHHbIE NMUCHMEHHBIE M KpATKUE YCTHBIE COOOIIEHMUS,
0000mass uHpOpMAIMI0O W3 HECKOJIbBKMX HWCTOYHUKOB (HPU3MYECKOTO
COJIEpKaHus, B TOM YHCiIe yOIMYHO NPEACTABIATH PE3YJIbTAaThl IPOEKTHON
VI UCCIIEZIOBATEIBCKOM JeSITeIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BATh
U3YUYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COIPOBOXKAAThH
BBICTYIUJICHUE ITPE3CHTALINEH;

e IIPU BBIIOJHEHUU YYEOHBIX IPOEKTOB M HCCIENOBAHUN (U3NUYECKUX
IPOLIECCOB paclpeesiTh OOA3aHHOCTH B TIPYyNNE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTH 32 BBIMOJIHEHUEM IUIaHA JCHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JESTEIbHOCTD TPYIIIBI, BEICTPaNBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koH1y o0yueHus B 9 kjiacce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YHAIOIIUXCSl YMEHUM:



HCIIONB30BaTh IOHATHUA: CUCTEMA OTCU€Ta, MaTepuaiabHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHHS, Jehopmarius
(ympyrasi, mjacTauyeckas), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTpP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPA3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh H JAIBHO30PKOCTH,
CIEKTPhI UCITyCKaHUs U MOTJIOLIEHUs, anb(a-, 0eTa- 1 raMMa-u3IydeHus,
M30TOIIBI, SIACPHAst DQHEPTETUKA,;

paznuyaTh SBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE [BIDKEHUE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JBHKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBUJKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroniue u
BBIHY’KJICHHbIE KOJ€OaHUsI), pE30HAHC, BOJHOBOE IBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJUHENHOE PACIPOCTPAHECHUE, OTPAKECHUE M MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CIIEGKTP M CIIOXKEHHE CIEKTPAJIbHBIX [BETOB, JUCIIEPCHS CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTb, BO3HUKHOBECHHUE JIMHEWYATOIr'O CIIEKTpa
U3JIy4YEHHs ) 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OTBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3HUECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUUA B
OKpy>KaroleM mupe (B TOM uucie (U3HUECKUE SBICHUS B MPUPOJE:
IIPUJIMBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBUKCHHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
36MJICTPACEHNUE, CEUCMUYECKUE BOJIHBI, I[yHaMH, 03XO, LBETa Tell,
OTNITHYECKUE SBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yabTPadUuOJIECTOBOTO U  PEHTICHOBCKOTO HM3IyYeHUH, €CTECTBEHHBIM
PaAOAKTUBHBIN (DOH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3ITyUEHUE
MIPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJAUOAKTUBHBIX M3JIyYCHHH Ha
OpraHu3M YeJIOBEKa), IMPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (PU3NUYECKUX
SIBIICHU;

ONKCHIBaTh U3yYEHHbIC CBOMCTBA TeN U (hU3UUECKHUE SIBJICHUS, UCIIONb3YS
dbu3ndeckue BENMUYUHBI (CPEIHSsI U MTHOBEHHAs CKOPOCTh Tejia TpH
HEPAaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpOCThb, CWJIa TPEHMS, CUJIa YIPYILOCTH, CHUJIA TSIKECTH, YCKOPEHUE
CBOOOJTHOTO TMAaJICHUs, BEC TeJa, HUMIIYJbC Tela, HMMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOUIIHOCTb, NOTEHIMAIbHAS SHEPrus Tena,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTCHUHUAIbHAS DHEPIUs CHKATOU



NPY’KUHBI, KHHETUYECKAs SHEPT U, [TOJTHASI MEXaHUYECKAsl SHEPI U], IEPHOT
U 4YacToTa KojeOaHu#, JIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb MPEJIOMIIEHHUS Cpelbl), MpPU ONUCAHUU
NpaBUJIBHO TPAaKTOBaTh (U3UYECKUN CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HaueHUS W EAUHMIIBI (PU3UMYECKUX BEIWYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUUYHMHY C JPYTHMMH BEIUYMHAMH,
CTPOUTH IPaPUKU N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3UIMK CHJI, NPUHIUI OTHOCUTENbHOCTH [ 'amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpPAaHEHHs HMITYJIbCA, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MaCCOBOI'O YHCEI
IOpU SIICPHBIX pEeakUusax, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alMChIBATh €0 MAaTEMAaTUYECKOE BHIPAKEHHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalui MPaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTEPA: BBISBIAThH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 IOTUYECKUX
[IaroB ¢ Omnopoi Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUMH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a]]a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKUE BEHMUMHBL: Ha
OCHOBE aHaJM3a YCJIOBHS 3aJlayyl 3alUChIBaTh KPATKOE YCIOBHE, BHISBISAThH
HEJIOCTAIONINE UM U30BITOYHBIE TAHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI,
HEOOXOAMMBIE IS pEIICHUs,, TPOBOJUTH pPACU€Thl U  OLICHUBATh
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BEJTMYHHBI,
pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh NpPU MOMOLIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIEIOBAaHUSA, BBIACIAThH
IPOBEPSIEMOE MPEANOJOKEHUEe, OILICHUBATh MPABWIBHOCTh MOpsJIKa
IPOBENCHHUS  UCCJENOBAHMS, JEJIaTb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
bu3nUecKkux CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HprloToHa, 3akoHa
COXpAHEHUsl SHEPIruM, 3aBUCHUMOCTH MEpPHOJia KOJeOaHUN NPYKUHHOTO
MasTHHKA OT MaccChl Ipy3a U JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTbH OT
aMIUTUTYIBI MaJIBIX KOJICOaHUH, TPSIMOJIMHEWHOE PAaCpOCTpaHEHUE CBETA,
pasyiokeHre Oeroro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KE€HHUS B
IJIOCKOM 3€pKajie W CBOMCTB M300pa)ke€Husi NpeaMera B coOuparoiein
JUH3€, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3JIyUYEHUS):
CaMOCTOSITENIHO ~ COOMpaTh YCTaHOBKY H3 H30bITOUHOrO Habopa



000pyI0BaHMs, OTIMCHIBATH XOJ OIBITA M €T0 Pe3yIbTaThl, (HOPMYIUPOBATH
BEIBOJIBL;

MPOBOJUTH MPU HEOOXOMMMOCTH CEPUIO MPSMBIX U3MEPEHHM, OTPEIeIIsis
CpelHee 3HayeHUuEe u3MepsieMoll BenuuyuHbl (POKYCHOE paccTOsSTHUE
cobuparoield JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a U3MEpEHUs
(M3MepUTENHHOTO MPUOOpPA);

MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCITOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTbD ITyTH OT BPEMEHH MPU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HayajdbHOM CKOPOCTH, MEpuoja
KOJIeOaHUI MaTeMaTHYeCKOro MasTHHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yrila OTPaKEHHUs CBETa OT yIJIa MaJIeHUs U yIJia MPEeJOMIICHUS OT yria
NaJicHus): IUIAHUPOBATh HCCJEIOBAaHUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJTYYECHHOW  3aBUCHMOCTH
dbu3nYeCcKUX BEJIWYMH B BUJE TaOIUIl U rpaduKoB, JeiaTh BBIBOJBI IO
pe3ynbTaTam HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHUS (U3MYECKUX BEIMYMH (CpEemHsIs
CKOPOCTh U YCKOPEHHE TeJia IPU PABHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE
CBOOOJHOTO TAaJeHHUs, KECTKOCTh NPYXKHUHBI, KOIPOUIMEHT TpEeHUs
CKOJIbXKEHUS, MeXaHuueckass paboTa M MOIIHOCTh, YacTOTa M TEPHOJ
KOJICOaHMI MaTeMaTHYEeCKOTO W MPYKMHHOTO MAasTHUKOB, ONTHYECKAas
cuia coOuparmomed JUH3bI, pPaJuOaKTUBHBIA (OH): IUIAHUPOBATH
U3MEpPCHUsI, COOMpPATh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY M BBITIOJTHATH
U3MEpPEHHUs, CIeaysl MPEIJIOKEHHOW WHCTPYKIUHU, BBIYUCIATH 3HAYEHUE
BEJIMYMHBI U AaHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTATHI C YUETOM 3aJIaHHON
MTOrPENTHOCTHA U3MEPEHUN;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

paziuyaTh OCHOBHBIE NPU3HAKM M3YyUYEHHBIX (PU3NYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPIOE TEIO, TOUCYHBIM HCTOYHHK
CBETa, JIy4, TOHKAs JIMH3A, IJTaHEeTapHas MOJIEIh aTOMa, HyKJIOHHASI MOJIETTh
aTOMHOTO s171pa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX ONucaHus (B TOM 4YHUCIE:
CIIUJIOMETP, NaTYUKUA TIOJIOKCHHS, PACCTOSIHUS M YCKOPCHHS, PAKeTa,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYECCKUE CBETOBOJIHI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJB3Yys 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOoIUMbIe (Pu3MUECcKue
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTHUYECKHX MPOLIECCOB MPH
pelieHny  Yy4eOHO--TIPAKTUYECKUX 3a7ad, ONTUYECKUE CXEMBbI JUIA
HOCTPOCHMS N300pakeHUH B IJIOCKOM 3epKajie U COOMparoliei JIMH3eE;
OPUBOAUTH  NpHUMEpHl  (HAXOAWUTh  WHPOpPMAIMIO O  MpUMepax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
XKU3HU U1 obecrieueHus: 0€30MacCHOCTU MPH OOpallleHuH ¢ MpUudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3I0POBbsI U COOIIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKAIOIleH cpesie;

OCYILECTBJIATh TOUCK UHpoOpManuu (U3NYECKOTO COJCpKAaHUA B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYSI MOMCKOBBIN 3alpoc, HaXOAUTh
INyTH ONPEeNICHUsI JOCTOBEPHOCTH MOJIYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIIUXCS 3HaHUI U JONOJHUTEIbHBIX UCTOYHUKOB,;

MCTIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 3aJJaHU Hay4YHO--TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOro COAepKaHus, CIIPaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu UHTepHer, BiageTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHbIE M YCTHbBIE COOOIIEHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKUX HMCTOUYHUKOB (PU3NUYECKOTO COJEepKAHUS,
nyOJIMYHO TPEACTABIATh PE3yIbTaThl IPOEKTHOM WM HCCIEI0BATENbCKON
NESTENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCHOJb30BaTh  H3YyUCHHBIH
NOHATUIHBIN anmapar H3y4aemMoro pasiena (U3MKA U CONPOBOXKIATH
BBICTYIUJICHWE TIpe3eHTalued ¢ y4EToM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaunmeHnoBaHue pa3aesioB U TeM Koanuecrso yacos
n/m NnporpamMmMsbl Bcero KonTposabHbie padoTsI IIpakTnuyeckne padoThl
Pasnea 1. ®usuka u e€ posib B NO3HAHUHM OKPY/KAIOLIEro MHUpPa
1.1 ®du3uka - HayKa 0 IpUpPoJIe 2
1.2 DOU3NYECKUE BETUYHHBI 2 1
1.3 EcrecTBeHHOHAYUYHBI METO]T TO3HAHUS 2 1
Hroro no pasneny 6
Pa3znen 2. IlepBoHayasibHble CBeIeHUS 0 CTPOEHUH BelllecTBa
2.1 Crpoenue BemiecTBa 1
9 JBr>xeHne 1 B3aMMOICHCTBUE YaCTHII ) 1
’ BEIIECTBA
23 ArperaTHble COCTOSIHUS BEILIECTBA 2
Hroro no pazneny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej
3.1 MexaHndueckoe IBUKECHUE 3
32 WNuepuus, Macca, IIOTHOCTh 4
3.3 Cuia. Bune! cun 14 1 2
Hroro no pazaeny 21
Paznen 4. /laBienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 HNasnenue. llepenaya naBieHus TBEPAbIMU 3
’ TeJaMU, )KHJIKOCTSIMHU U Ta3aMu
4.2 JlaBiieHHE )KUIKOCTH 5




4.3 ATMoOcCdepHOe aBIeHHE 6
44 JleficTBUE ®UJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3
' B HUX TEJIO
Hroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHeprus
5.1 Pabora 1 MomIHOCTH 3 1
5.2 [IpocTeie MeXaHU3MBI 5 1
5.3 Mexanu4deckasi SHEPTusi 4 1
Hroro no pazneny 12
[ToBTOpEeHME 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

Ne n/m
NporpamMmabl Bcero KonTpouabHbie padoTsI IIpakTnuyeckne padoThl
Pa3gen 1. TenioBble iBJIEHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1
1.2 TerutoBble pouecchl 21 1 5
Hroro no pazneny 28
Pasnea 2. DiiekTpuyeckne 1 MArHUTHBIE SIBJICHUS
)1 DJIEeKTpUYECKUE 3apsiabl. 3apsSyKEHHbBIE Tella 7 1
’ 1 WX B3aUMOJICHCTBUE
2.2 IToCTOSIHHBIM 3JIEKTPUYECKUM TOK 20 1 7
2.3 MarnuTtHsbI€ SIBICHUS 6 1
24 DJIEKTpOMArHuTHas UHTY KIS 2
Hroro no pasneny 37
[ToBTOpEeHME 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 15




9 KUIIACC

Koyau4yecTBO Yacos
Ne i/ HaumeHoBaHue pa3/iesioB U TeM MPOTrPaMMbI
Bcero KontpoabsHbie padoTsl IIpakTnyeckne padoThl

Pa3zgen 1. Mexannueckue siBJICHUS
1.1 MexaHnueckoe IBMKEHUE U CIIOCOOBI €r0 ONUCAHUA 10 1 1
1.2 BsaumonetictBue ten 20 1 3
1.3 3aKOHBI COXpPaHEHUSI 10 1 2

Uroro no pazaeny 40

Pazgen 2. Mexannueckue K0Je0aHUs M BOJTHBI
2.1 Mexaundeckue KoueOaHus 7 3
2.2 MexaHn4eckue BOJTHBI. 3BYK 8 1

Hroro no pasneny 15

Pa3znen 3. DiieKTpOMArHuTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

31 DIIEKTPOMArHUTHOE TOJI€ U 3JIEKTPOMAarHUTHBIE 6 )
' BOJIHBI
Hroro no pazneny 6
Pasnen 4. CBeToBbIe AABJICHUS
4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 1 2
43 Paznoxenue 6enoro cBeTa B CIIEKTP
Hroro no pasneny 15

Pa3gen 5. KBaHTOBLIE IBJICHUS

5.1 Hcnyckanue v moryiomeHne CBeTa aroMOM 4 1




5.2 Crtpoenue aTOMHOrO sipa

5.3 SnepHble peakuu 1
Hroro no pasneny 17
Pa3znen 6. IloBTOpuTE 1bHO-00001HAKO NI MOYJIb
[ToBTOpeHUE 1 0600IIEHNE COMEPIKAHUS Kypca
6.1 9 2
busuku 3a 7-9 kace
Hroro no pasneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 25




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

VYuebnuk ¢uszuku 7 kiacc. [epsimkun A. B. U3natensctBo dpoda. 2018 r.
VYuebnuk ¢puszuku 8 kinacc. [lepsimkun A. B. U3natensctBo dpoda. 2018 r.

VYuebnuk ¢puszuku 9 kiacc. [epsimkun A. B. U3natensctBo Hpoda. 2018 r.

METOAUYECKHUE MATEPUAJIBI UISA YUUTEJIA
®usuka. 7 knacc. ba3zoBsiii ypoBeHb. MeTonuueckoe nocodue k yueonuky 1. M.

[leppimknna, A. 1. IBanoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
http://school-collection.edu.ru/

INOYPOYHOE INIAHUPOBAHMUE 7 KJIACC
ITOYPOYHOE INIAHUPOBAHMUE 8 KJIACC
INOYPOYHOE INIAHUPOBAHMUE 9KJIACC
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