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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHMs COCTaBJIEHA Ha OCHOBE MOJOKEHUM U TpeOOBaHMI
K pe3yJibTaTaM OCBOCHHSI Ha 0a30BOM YPOBHE OCHOBHOM 00pa3oBaTelbHOM mporpammbl, npencrabieHHbix B @I'OC 000, a
Takke ¢ yu€roM ¢enepanbHO paboyeil mporpaMmbl BocnuTaHuss W KOHUENIMU MpenojiaBaHusi y4eOHOro MpeaMera
«DusuKay.

Conepxxanue mnporpaMMbl 1O (DU3MKE HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOM TI'PaMOTHOCTH
oOy4aromuxcsi 1 OpraHu3alnio U3ydyeHus: (QU3MKU Ha JAESTEIbHOCTHON OcHOBE. B mporpamme mno (pu3MKe yYUTBHIBAOTCS
BO3MOXXHOCTH ydeOHoro mpenmera B peamuzanuu TpeboBanuii @PI'OC OOO k mnjnaHUPyeMbIM JIMYHOCTHBIM U
MeETaIpeAMETHBIM pe3yjIbTaTaM OOy4YEeHHS, a TAKKE MEKIIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl.

[Iporpamma 1o (u3MKe yCTaHaBJIMBAET paclpejielieHne y4yeOHOro Marepuayia mo rojaMm oOydeHus (IO Kiaccam),
IpeIaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTD U3YUEHUS! TEM, OCHOBAaHHYIO HA JIOTUKE Pa3BUTHS NPEIMETHOTO COIAEPIKAHHUS
U yu€Te BO3pacTHBIX 0COOEHHOCTEN 00yJaroIuXCsl.

[Iporpamma o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHHWSd METOJUYECKONM MOMOIIM YYHUTENI0 B CO3JlaHMU padbouei
MPOrpaMMBI 110 y4€OHOMY MPEAMETY.

®duszuka S[BIAETCA CUCTEMOOOPA3YIOIUM JJiI €CTECTBEHHOHAYUHBIX YYEOHBIX IMPEIMETOB, MOCKOJIBbKY (U3NYECKUE
3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBICHHM, N3y4aeMbIX XUMHUEH, OUOJIOTHEN, acTpoHOMUEH U (PU3UUECKOil reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, MperocTaBiisieT Hanboisiee sicHble 00pa3ibl MPUMEHEHHUS HAyYHOTO
METOo/1a MO3HAHMS, TO €CTh CIIOCO0a MOJYUYEeHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa U3 rIaBHBIX 33434 (PU3MYECKOro 00pa3oBaHUsS B CTPYKType 001ero oOpa3zoBaHHsl COCTOMT B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroImuxcsl.

N3ydyenne ¢u3uku Ha 0a30BOM ypOBHE TMpEANoOJjaraeT OBJAJCHUE CIEAYIOIIMMH  KOMIIETEHTHOCTSMH,
XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;



e OIOCHHUBATH U IIOHUMATb OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAHN,
e HHTCPHPECTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA ITOJTYUCHHA BBIBOIOB.

Ilemn wm3yueHuss (Ppu3MKM Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompeaesieHbl B KoHIEnumu mpemnoaBaHus
yueOHoro mnpeamera «duszuka» B oOpazoBaTeldbHBIX oOpraHu3anusx Poccuiickoit depepanuu, peanu3yrolndX OCHOBHBIC
oO1eoOpa3zoBaTenbHble MpOrpaMMbl, yTBEpkAEHHON pemienrneM Komnerun MunucrepctBa mnpocBenieHus Poccuiickoit
®enepanuu (mpotokon ot 3 aexadpst 2019 r. No [1K4BH).

Hean uzyuyenust pusukm:

NpuoOpEeTEHWE HHTEpeca M CTPEMIICHHsS OOydYaroluxcsi K HaydYHOMY M3YyYEHHUIO MPUPOJIbI, pPa3BUTHE UX
MHTEJJIEKTYJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEICTABICHUM O HAy4YHOM METOJE MO3HaHWs M (OPMUPOBAHUE HCCIIEIOBATENIBCKOIO OTHOLICHUS K
OKPY>KAIOILM SIBJICHUSIM;

(opMHpOBaHHME HAy4YHOIO MHPOBO33PEHUS Kak pe3yibTaTa M3y4YEeHHs] OCHOB CTPOCHHUS MaTepud U
(yHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

(opMupoOBaHUE IPEACTABICHUN O POJIU (PUUKU JUIsl pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;
pa3BUTHE TMPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymiedl npodecCHoOHAIbHONW ACSATENBHOCTH, CBS3aHHOM C
(U3HKOI, MOArOTOBKA K JallbHENUIIEMY OOYyUYEHHIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHrue ATUX I1IeJie mporpaMmbl 1mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIlEero oOpa3oBaHHUs 00eCTeurBaCTCS
pEIICHUEM CIIETYIONUX 32124

npuoOpeTeHNUe 3HAHWNW O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAHMYECKHX, TEIUIOBBIX, DJICKTPUUYCCKUX,
MAarHUTHBIX U KBAHTOBBIX SIBIICHUSX;

puoOOpETeHNE YMEHUN OMUCHIBATh U OOBSCHITH (PU3NYECKUE SIBJICHUSI C MCIIOJIb30BAHUEM TTOJTYUYEHHBIX 3HAHU;
OCBOEHHE METOJOB pPElISHUs MPOCTEUIITNX PACUETHBIX 3a/a4 C MUCIOJIb30BaHUEM (PU3UUYECKUX MOJICNICH, TBOPUECKUX
Y PAKTUKOOPUEHTUPOBAHHBIX 33/aY;

pa3BUTHE YMEHHMA HAOMIOIaTh TPUPOJHBIC SBJICHHS U BBIMOJHATH ONBITHI, JIa0OpaTOpHBIE pPabOTHI W
AKCIIEPUMEHTAJIbHBIC UCCIICIOBAHMS C UCTIOIh30BAaHUEM M3MEPUTEIBHBIX TPUOOPOB;



e OCBOEHHE NPUEMOB paboOThl ¢ MHPOpMalend (HU3MUECKOTO COAEPKaHMs, BKIIOYas MHPOPMAIMIO O COBPEMEHHBIX
TOCTIKCHUSX (DU3UKH, aHATN3 U KPUTHIECKOE OIICHUBaHUE MH(POPMAIIHH;
e 3HAKOMCTBO cO cdepamu mnpodecCHOHANBHOW NEATCIbHOCTH, CBS3aHHBIMH C (DU3UKOH, W COBPEMEHHBIMHU
TEXHOJIOTUSAMH, OCHOBAHHBIMH Ha JIOCTHKECHUSX PU3NUECKON HAYKHU.
Ha u3ydenue ¢usuku (6a30BbI ypOBEHb) HAa ypPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus OoTBOAMTCS 238 yacoB: B 7
Kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102 yaca (3 vaca B HEJCIIO).

[Ipennaraemeiii B mporpamme 1o (u3MKe IMEepeueHb JIadOpaTOPHBIX PabOT M OIBITOB HOCUT PEKOMEHAATEIbHBIN
XapakTep, YUUTesb JIeIaeT BbIOOP MPOBEIEHUS JIaDOpaTOPHBIX pabOT M ONBITOB C YYETOM MHIAMBUYyabHBIX OCOOCHHOCTEM
oOy4Jaroumxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 33JJaHUH, MTPEJIaraéMbIX B paMKaX OCHOBHOT'O FOCYJapCTBEHHOTO dK3aMeHa 110
¢dusuke.



COIEPXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®dusnka — Hayka o npupoje. ABneHus npupojbl. OU3NUECKUE SBJICHUS: MEXaHUYECKHE, TEIJIOBBIE, DJIEKTPUYECKUE,
MAarHUTHbBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuuHbL. M3mepenue duzndeckux BeauuuH. Dusnueckue npuOopsl. [lorpemrHocTh HU3MEpEHUIA.
MexyHapoaHasi CuCTeMa €IMHHUII.

Kak ¢usuka u apyrue eCTeCTBEHHbIE HayKH M3y4arOT NMpUPOAY. ECTeCTBeHHOHAYUHBIA METO/ MMO3HAHUs: HAOII0/ICHHE,
MOCTAaHOBKA HAYyYHOT'O BOIIPOCA, BBIIBMIKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 0OOBICHEHUE HAOII0JaeMOro
apienust. Onucanue GU3NIECKHUX SBJICHUN C TOMOIIbIO MOJIETICH.

Hemoncmpauuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBIICHHUS.

2. ®duznueckue MpuOOPHI U MPOIeAypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U LIU(PPOBBIM IPUOOPOM.

Jlabopamopnuie pabomel u onvimeol.

Omnpenenenue 1EHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO TTprbdopa.

N3mepenne paccTosHMi.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenre pa3MepoB MajbIX TeJ.

N3Mmepenue temnepaTypbl IpU MOMOIIH KUIKOCTHOTO TEPMOMETPA U AATUMKA TEMIEPaTyPHI.

[IpoBenenne ucciaeaoBaHUs O MPOBEPKE TMIOTE3bI: JATBHOCTh MOJETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OonblIe, 4eM 0OJIbIIE BBICOTA MTyCKA.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, I0KA3bIBAIOIIUE JUCKPETHOE CTPOEHUE BEIIECTBA.
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JBrxenue yactul BemiecTBa. CBs3b CKOPOCTH [BW)KEHMSI YacTHIl C TEMIIEpaTypoll. BpoyHOBCkoe ABMXKEHME,
auddysus. BzanmoaeiicTBre 4acTulil BEIECTBA: MPUTSHKEHNUE U OTTAIKHUBaHUE.
ArperaTHbple COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, XKUAKOCTEH W TBEPABIX (KPUCTANIMYECKHX) Tell. B3anMocBs3b

MCIKIAY CBOMCTBaMH BCHICCTB B PA3HBIX arpCraTHBIX COCTOAHHUAX WM HUX ATOMHOMOJICKYIIIPHBIM CTPOCHHCM. OcobeHHOCTH
aIrpCraTHBIX COCTOSIHMU BOJBI.

Hemoncmpavuu.

1. HaGnrogeHnne OpOyHOBCKOTO JIBH>KEHHS.

2. HabGmoaenue nuddyszuu.

3. HaGmronenue siBjaeHuid, 00BbACHAIOMUXCSA MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnuie pabomel u onvimol.

1. OrleHkKa 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM (GoTorpaduii).

2. OmnbIThI 10 HAOJIIOIEHUIO TEMIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHHe U B3auMOo/ielicTBHE TeJl.

Mexanuueckoe JBrkeHue. PaBHOMEpHOe M HepaBHOMEpHOe JBMkeHHE. CkopocTs. CpelnHsss CKOpPOCTh IIpH
HEpPaBHOMEPHOM JIBKEHUU. PacuéT myTH v BpeMEHU JBUKEHUS.

SBneHne uHEpMU. 3aKOH MHEpLUMH. B3auMoaencTBUE Tea KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBMKEHUS Tell. Macca
Kak Mepa uHepTHocTu Tena. [lnotHocTh BenecTBa. CBs3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BELIECTBA.

Cuna kak XapakTepucTuka B3aumoneuctBus Teil. Cuna ynpyroctd W 3akoH ['yka. M3mepeHue cuibl ¢ TOMOLIBIO
IUHAMOMETpA. SIBIIeHHE TATOTEHHs W cwia TsokecTd. Cuina TsHKECTM Ha Jpyrux IuiaHetax. Bec Ttema. HeBecoMocCTs.
CroxeHne Cchil, HallpaBJICHHBIX 1O OJHOM npsMoi. PaBHoxaeicTByromas cui. Cuna TpeHus. TpeHne CKOJIbKEHUS U TPEHUE
nokosi. TpeHue B npupoJie U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHne MexaHMUeCKOro ABM)KEHUS Tela.

2. W3mepenue ckopoCTH NPSIMOJIMHEHHOTO ABUKEHUS.



3
4.
5
6

Hab6ntoneHue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHnsI CKOPOCTH TIPH B3aUMOJICHCTBUHN TE.
CpaBHEHHE Macc 10 B3aMMOJIEHCTBHIO TEJL.

CrnoxeHue cuil, HalpaBJICHHBIX 110 OJTHON TIPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1.

v W

Omnpenenenre CKOPOCTH PAaBHOMEPHOIO JIBMDXKEHHS (IIapyKa B >KUJIKOCTH, MOJCIH DJIEKTPUUYECKOTO aBTOMOOWIS U
TaK jajuee).

Onpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa WM IIapyKa MO0 HAKJIOHHOM MJIOCKOCTH.

Omnpenenenre MWIOTHOCTH TBEPIOTO Tea.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSLKEHUS (JIehopMaIiuu) NpyKUHbI OT MPUITIOKEHHON CHUJIBIL.

OMBITHI, IEMOHCTPHUPYIONTUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tella U XapaKTepa CONMPHKACAIOIINXCS
ITOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

Hasnenne. CriocoObl YMEHBIIEHHUS U yBeIWYeHUs JaBieHus. laBneHue ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
TeMriepatypsl. [lepenada naBiieHnst TBEPABIMU TEJIAMH, )KUJIKOCTAMM U razamu. 3akoH Ilackaid. I[TneBMaTnyeckre MamvHsbl.
3aBUCUMOCTD AaBJICHUS KUIKOCTH OT TiyOuHbl. ['mapoctatnueckuil mapanokc. Coobarommecs cocyasl. ['nipaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emumn u armocepHoe pamieHue. [IpuumHBI CyliecTBOBaHMs BO3AYNIHON 00o0nouku 3emiau. OnbiT
Toppuuennu. U3mepenne atMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JAaBICHUS OT BBICOTHI HAJl YPOBHEM MOPAI.
[Tpubops! 17151 M3MepeHus aTMOCc(hepHOTO J1aBJICHUS.

JleficTBUE KMAKOCTH M ra3a Ha MOrPY>KEHHOE B HUX Teso. BeITamkuBaroIias (apxuMenoBa) cujia. 3akoH Apxumena.
[InaBanue Ten. BoznyxomnnaBaHue.

Jemoncmpayuu.

1.
2.

3aBUCUMOCTbH JABJIEHUS raza OT TEMIEPATYPHI.
[Tepenaua qaBieHUs! )KUIKOCTHIO U Ta30M.
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Coo0maromuecs cocy/ibl.

I'mpapaBnuueckunii mpecc.

[TposiBneHME NEUCTBUS aTMOC(EPHOTO JTABIICHUS.

3aBUCUMOCTH BBITAIKMBAIOILIEH CHUJIBI OT 00bEMA MOTPYKEHHOMN YaCcTH TeJa U INIOTHOCTU KUIKOCTH.

PaBeHCTBO BBITAIKMBAOUIEN CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue 1miaBaHMs TeNl: IUIABAHUE WM IIOTPY’KEHHME TEll B 3aBUCUMOCTH OT COOTHOLIEHUS IUJIOTHOCTEW Tela U
KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.
2
3.
4

5.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOTrpy>KEHHOM B )KUJKOCTh YaCTH TEJa.

OmnpeneneHne BBITAIKUBAIOIIEH CHIIBL, JEHCTBYIOIIEH Ha TEJO, HOTPYKEHHOE B )KUJIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CHJIBI, IEUCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT MACChI TENa.

OnbITHI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh BBITAIKUBAIOIICH CUJIbI, IEMCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BbEMA
MOTPYKEHHOM B )KUJIKOCTh YaCTH TENA U OT INIOTHOCTH KUAKOCTH.

KoncTpynpoBsanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOAKU U ONIpEAEIeHUE €€ IPY30I0IbEMHOCTH.

Pa3zpnen 5. PaGoTra 1 MOIIIHOCTB. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIYar, OJIOK, HaKJIOHHas TJIOCKOCTh. IlpaBmiio paBHOBecus pbluara. IIpumeHeHue mnpaBuiia
paBHOBecHUs pbluara K 0JoKy. «3onotoe npaBmwioy» Mexanuku. KIIJ[ mpocteix MexanusmoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckasa sHeprus. KuHeTmueckas W mNOTEHIMalbHass sSHeprus. lIpeBpamieHne OIHOrO BHAA MEXAHUYECKON
SHEPTUU B APYTOr. 3aKOH COXPAHECHUS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

1.

Onpenenenue paboThl CUITBI TPEHUS TTPU PABHOMEPHOM JBIKEHHUH TeJa M0 TOPU30HTAILHON MMOBEPXHOCTH.



2. HccnenoBanue ycinoBuil paBHOBECHS pblyara.

3. Hsmepenue KII/l HaKTOHHOM IIIOCKOCTH.

4. M3ydeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIIACC

Pa3zpnes 6. TerioBbie sAiBJICHUA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM CTPOCHMS BemlecTBa. Macca M pa3Mepbl aTOMOB H
MOJIEKYJI. OIBITHI, OATBEPKAAIOLIME OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Monenn TBEPAOro, KUAKOTO U Ta3000pa3HOTO COCTOSAHMN BemiecTBa. Kpucramiueckue u amopgHble Tena.
OObsicHEeHUE CBOMCTB Ta30B, XUAKOCTEH M TBEPABIX TEJI HAa OCHOBE IMOJIOKEHUU MOJEKYJISIPHO-KUHETUYECKONW TEOPHH.
CmauuBaHKE U KallWJUISIPHBIE SBJICHUS. TEIIOBOE paClIMpPEHNE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWXEHUS vacTull. BHyTpenHsisi sHeprus. CrnocoObl
M3MEHEHUs BHYTPEHHEW BSHEpruu: Tervlonepenaya U coBepiueHue paboTsl. Bunbel Temonepenauu: TEMIONPOBOJHOCTS,
KOHBEKIIUS, U3JIyYCHUE.

KonuyectBo TemnoThl. YnaenbHas TEIJIOEMKOCTh BeIIeCTBA. TeII000MEH W TEIUIOBOE pPAaBHOBECHE. Y pPaBHEHHE
teroBoro OanaHca. IlmaBineHne wu  OTBepAEBaHUME KPUCTAUIMYECKUX BELIECTB. YJAENbHAs TEIUIOTa IUIABJICHHS.
[TapooOpazoBanue u koHzaeHcarus. Mcnapenne. Kunenwe. VYnenpHas Termora mapooOpa3oBaHUsl. 3aBUCUMOCTD
TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxHocTts Bo3yXa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Tpunnmner padotsl TeroBbix aABuratened KIIJ[ termmoBoro asuratens. TemioBble ABUTATEIN U 3alllUTa OKPYKAIOIICH
cpensl.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUXKECHHUS.



Habmonenue nuddysumn.
Habmoienue siBjeHnii cMaurBaHUs U KaMMJUTSIPHBIX SIBICHHM.
Habmoienue TermnoBoro pacumpeHust Ted.
N3meHeHue naBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpEBAHUU WJTU OXJIaXK]ICHUU.
[IpaBuia u3MepeHNs TEMIIEPATYPHI.
Bunsl Teruionepeaayn.
OxutaxkieHue npyu COBEpUIEHUU paOOThI.
HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.
. Habmoienue xuneHus.
. Habnrogenue noctosiHCTBA TeMITEpaTyphl PH MJIaBJICHUU.
13. Mopenu TenioBbIX IBUTaTeNeH.
Jlabopamopnwie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OnbIThI O BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.
OnbIThl IO HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEll.
Omnpenenenue gaBiaeHUs BO3yXa B Oa/NIOHE IINPHULA.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHuUs WM OXJIAXKICHUSI.
[IpoBepka rumMOTE3bl JMHEHHONW 3aBHCHUMOCTHU JUIMHBI CTOJIOMKA JKHIKOCTH B TEPMOMETPHUYECKOW TpPyOKe OT
TEMIIEpaTyphbl.
Hab6ntonenue n3MeHenusi BHyTpEHHEN SHEPTUU Teja B pe3yJIbTaTe Terionepenadn u padoThl BHEIIHUX CHIL.
8. HccrnenoBanue siBJIeHUs TEII00OMEHA MPU CMEILIMBAHUM XOJIOAHOW U TOpsYEi BOJIBI.
OnpeneneHre KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOM MpH TEIUVIOOOMEHE C HarpeTbiM METATMYECKUM
LUAJIMHIPOM.
10. OnpenenieHne yaeapHON TEITOEMKOCTH BELIECTBA.

W O N kW
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11. MccnenoBanue mpoliiecca UCIapeHus.

12. OnpenesieHre OTHOCUTEIBHOU BIIAXKHOCTH BO3/TyXa.

13. OnpezenieHre yAeIbHON TEIUIOTHI IIABJIECHUS JbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onektpuzaums Ten. JlBa poaa dIEKTPUYECKUX 3apsAaoB. BzaumoneicTBue 3apshKeHHbIX Tell. 3akoH Kynona
(3aBHCUMOCTD CUJIBI B3aUMOJICHCTBUS 3apSHKEHHBIX TEJ OT BEJIMYMHBI 3aPSJI0B U PACCTOSIHUS MEXKTY TEJIaMu ).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpudeckoro mnosisd. [IpuHnmn cynepno3vuuy 3J€KTPUYECKUX Mosier (Ha
KaueCTBEHHOM YPOBHE).

Hocutenu »3ieKTpHUYecKUX 3apsaoB. OJEMEHTapHbId snekrpudyeckuid 3apsa. Crpoenme artoma. lIpoBogHuku u
TUAJIEKTPUKHU. 3aKOH COXPAaHEHHUs JIEKTPUUECKOTO 3apsia.

DIJIEKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHHUS AJIECKTPUUECKOTO TOKAa. VICTOUHMKM MNOCTOSIHHOTO TOKa. JlencTBus
ANEKTPUUECKOr0 TOKA (TEIJI0OBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass nenb. Cuna Toka. OnekTpuyeckoe HanpspkeHrne. CONpOTHBIEHHME MPOBOAHUKA. Y IENBHOE
CONPOTHUBJIEHUE BenlecTBa. 3akoH OMa Ji1s yuacTka nend. IlocnenoBarenbHoe U MapajuieIbHOE COEIMHEHNE ITPOBOIHUKOB.

PaGota u ™MomHOCTh 23yieKTpuueckoro Toka. 3akoH Jxoyns—JleHma. DnexkTpudyeckue Iend W MOTpeOuTenu
ANEKTpUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[ToctostHHbIe MarHuTHl. B3anmoaelicTBrUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mosie. MarHutHoe mnojie 3eMJId U €ro
3HAYEHHE I KU3HU Ha 3emiie. OnbIT JpcTena. MarHuTHOE MoJie 3JIEKTPUYECKOro ToKa. [I[puMeHeHne 3JIeKTpOMarHuToB B
TeXHUKe. J[efiCTBUE MAarHUTHOTO MOJS HAa MPOBOJHUK C TOKOM. DJEKTPOJIBHUIaTENb IMOCTOSHHOTO TOKa. Mcnosib3oBaHue
AIEKTPOABUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apages. SABneHue anekTpoMariuTHON nHAYKMKU. [IpaBuno Jlenma. Dnexkrporenepatop. CrocoObl MOTyUYEeHUS
ANEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

1. DnexTpu3aius Ted.

2. JIBa pona nNeKTpUYECKUX 3apsAA0B U B3aUMOJECHCTBUE 3aPSKEHHBIX TEJ.

11
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIeKTpoCcTaTUUEeCKast HHAYKIIHUS.

3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKHM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

N3mepenune 3eKTpuYecKoro HapsKEHUsT BOJIbTMETPOM.
Peocrar u marazuH cCONpOTUBIIEHU.

B3auMopelicTBrEe MOCTOSTHHBIX MATHUTOB.
MoaennpoBaHre HEBO3MOXHOCTH PA3ACIICHUS MTOJOCOB MAarHUTa.
MoaennpoBaHre€ MarHUTHBIX IOJIEA MIOCTOSIHHBIX MATHUTOB.
OneiT Dpcrena.

MarauTtHoOE€ 1oje ToKa. DJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb OCTOSIHHOTO TOKA.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON WHIYKIIHH.
OmnebiTel @apanes.

3aBHCHUMOCTD HamrpaBJICHUA WHAYKIHWOHHOI'O TOKa OT YCJ'IOBI/II\/'I €0 BOSBHUKHOBCHHMUI.

DJIEKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnvie pabomel u onvimol.

1.

O1BITH IO H8.6J'HO)1€HI/I}O QJICKTpHU3allMU TCII I/IHJIyKI_II/Ief/'I H IIpHU COITPUKOCHOBCHHUMU.

12
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

HccenenoBanue 1eHCTBUS JIEKTPUYECKOTO OIS HA IPOBOJHMUKYU U IUDJICKTPUKH.

CO6opka u mpoBepKa pabOoThI MEKTPUUECKOH e MOCTOSHHOTO TOKA.

W3mepeHre U peryaupoBaHHe CHIIbI TOKA.

N3mepenne U peryaupoBaHnue HANPSKEHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Y€PE3 PE3UCTOP, OT COITPOTUBIICHHSI PE3UCTOPA U HAIIPSHKEHUS Ha
pe3ucrope.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTUBIICHUS MPOBOJAHUKA OT €ro JUIMHBI, MJIOIIAIN
MONEPEYHOT0 CEYEHHS U MaTepuara.

IIpoBepka npaBuiia CI0KEHHS HAPSYKEHUN TP MOCIEA0BATEIIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka npaBuiIa JUIsi CUIIBI TOKA MPHU MapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYILIETO Yepe3 JIAaMIIOUKY, OT HAIIPsDKEHUS Ha Hel.

Onpenenenue KIIJ[ nHarpeBarens.

HccenenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.

N3yueHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MArHUTOB IPU UX OOBEUHEHUH U PA3ACIICHUN.

UccnenoBanne nerCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY .

OnBITHI, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEUCTBUS KAaTyIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIlpaBJIEHUS TOKA B KaTyLIKE.

N3yuyeHue AeiCTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpyrpoBanue u nuzydeHue paboTbl AIEKTPOJBUTATENS.

N3mepenne KII/] anexkTpoaBuraTeabHONM yCTaHOBKH.

OneITBl 10 WCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHAYKLIMH: MCCIECIOBAHUE W3MEHEHUN 3HA4YEHUs U
HaIlpaBJIEHUs! UHAYKIUOHHOIO TOKA.

9 KUIIACC
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Paznen 8. Mexannueckue siBJICHHS.

Mexannueckoe nBmwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
PaBHOMepHOE TIpsIMONIMHENWHOE NIBH>KeHUE. HepaBHOMEpHOE NpsIMONIMHENHOE ABUKEHHE. CpeqHsis U MTHOBEHHAs] CKOPOCTh
TeJa IIPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOyCKOpeHHOE NMpsAMOJIMHEHOe BrkeHrne. CBoOoiHOE najeHue. OnbiThl [Nanmes.

PaBHOMepHOE JnBUKEHHME MO OKpyxHOcTH. llepuony m wacrora oOpamieHus. JIuHelHas W yriioBas CKOpPOCTH.
I{eHTpOoCTpEMUTEIIBEHOE YCKOPEHHUE.

ITepsebiit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuii 3akod HeroroHa. [IpyHumn cyneprno3uuuu Cuil.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIBKEHUS, CUJIa TPEHUS MTOKOs, IPYyTUE BUJIBI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOPEHHE CBOOOJHOTO MajieHud. JBrkenue miaHeT BOKpyr ConHia.
IlepBas kocMHuueckas CKOpocTb. HEBECOMOCTB U Meperpy3KH.

PaBHOBecue matepuanbHOl TOUKK. AOCOMIOTHO TBEpHOEe Tenmo. PaBHOBecue TBEPIOTO Tena ¢ 3aKPEIUIEHHONW OChIO
BpauieHus. MoMeHT cuiibl. LIleHTp TsxecTu.

Nmnynec Tena. U3Menenne umitynbca. MIMImybe cuiibl. 3aKOH COXpaHEHHUsI UMITYJIbCa. PEaKTUBHOE IBU>KEHUE.

Mexannueckas pabota u MoOHIHOCTh. Pabora cun TsbkecTdu, ynpyroctv, TpeHUs. CBsi3b JHEpPrUM U PabOTHI.
[lorenunanbHass SHEprusi Tena, MOAHATOrO HaJ MOBEPXHOCTBKO 3eMiM. lloTeHiumanbHas HSHEpPrus CKaTou NPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUUYECKOUN SHEPTUU. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTHUU.

Jemoncmpayuu.

1. HabmrogeHne MexaHMYeCKOro JBMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHEHME NIyTEN U TPACKTOPUM ABMKEHHS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO PA3HBIX TEJ OTCUYETA.

3. M3MepeHune CKOpOCTH U yCKOPEHUS MPSIMOJIMHEUHOTO JBUKEHUS.

4. HccnegoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HaOmronenue qBukeHUs Tena o OKpy>KHOCTH.

14



9.

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

HabintoieHne MexaHMuYecKux SIBJICHUM, MPOMCXOAAIIUX B cucteMe orcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOMHeTa (PU3HUKH.

3aBUCHMOCTb YCKOPEHHMS TeJIa OT MACChI TeJla U JICHCTBYIOIIEH HA HETO CHJIBL.
HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEIL.

M3meHnenue Beca Tena pu yCKOPEHHOM JBUKEHUU.

Ileperaya uMIryasca py B3aUMOJEHCTBUU TEI.

[IpeoOpazoBaHus SHEPTUU NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJACHUCTBHH.

CoxpaHeHHe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMOIECHCTBUU.

HabitoieHne peakTHBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJIEHUU.

CoxpaHeHrne MEXaHUYECKOM PHEPTUM NIPU IBUKEHUHN TEJIA MO IEVCTBUEM NPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

vk w N

o o N o

KoHncTpyupoBanue TpakTa i pa3roHa 1 JajdbHEUIero paBHOMEPHOTO ABM)KEHHUS IApUKA WU TEJICKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM JABM)KEHUS IIapUKa MO0 HAKJIOHHOM TIOCKOCTH.
Omnpenenenre yCKOPEHUs Tela MPY PaBHOYCKOPEHHOM JIBUKCHHUH 10 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBMKCHUU 0€3 HauajdbHOW CKOPOCTH.
[IpoBepka runoTressl: €ciu MpU PaBHOYCKOPEHHOM ABM)KEHHUU O€3 HadajJbHOW CKOPOCTU IYyTH OTHOCSATCS Kak psij
HEYETHBIX YHCEJl, TO COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHMUSL.

Onpenenenue kodphuiiMeHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTU NPYKHUHBI.

Onpenenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JIBI)KEHUU TeJla TI0 TOPU30HTAIBbHON MOBEPXHOCTH.

.Onpez[eneHHe pa6OTI)I CWJIbl YHPYI'OCTH IIpHU HOI[T:éMe rpys3a € HCIIOJIb30BAHUCM HCIIOABWKHOTO W IMOABUKHOTO

OJIOKOB.
15



11. MI3yueHue 3akOHa COXpAaHEHUs DHEPTUH.

Paznen 9. Mexannuyeckue KoJieOaHUsI U BOJIHbI.

KonebarenpHoe nemxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMN: TIEPHOJI, YACTOTA, aMIUTATYAa. MaTeMaTHIeCKui 1
NPY>KUHHBIN MasiTHUKH. [IpeBpaliienne sHepruu Mpu KojaedaTeIbHOM JIBIKCHHUH.

3aryxarone KojiebaHnus. BeiHykaeHHbIe KosieOaHus. Pezonanc. Mexanudeckue BoOJIHBL. CBOHCTBAa MEXaHWYECKHX
BOJIH. [IpojoJsibHBIE W TOMNEpeYHbIE€ BOJHBI. J[JTMHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHUs. MeXaHM4YEeCKUE BOJIHBI B
TBEPAOM TeJe, CEICMUYECKHUE BOTHBI.

3ByK. ['poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk U yapTpa3ByK.

Jemoncmpayuu.

1
2
3
4.
5
6.

Hab6nronenue xonedanuii Te Mo ASUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaOntonenue BoIHYXACHHBIX KOJIEOaHUM 1 pe30HaHCa.

PacnipocTpaneHne nMpo10bHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol.

o v A W

7.

OnpeneneHre 4acTOThI U MEpUOJia KoJeOaHU MaTEMaTUYECKOTO MasSTHUKA.

Omnpenenenre 4acTOThI U MEproIa KoJIeOaHUM NPYKUHHOTO MasiTHUKA.

WccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJICOAHMIA MTOBEIIIEHHOTO K HUTHU TPy3a OT JIJTMHBI HUTH.
WccnenoBanne 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHMii MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH MEpUOJIa KOJIeOaHUM rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH TepuoAa KOJEOAHWN NPYKUHHOTO MAasTHHUKA OT MacChl
KECTKOCTU NPYKUHBI.

N3mepenne yckopeHus: CBOOOTHOTO TaACHMS.

Paszges 10. D1eKTpoMarHuTHoOE MoJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

rpy3a
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DJIEKTPOMarHUTHOE  TOJIE.  DJEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBA  DJIEKTPOMAarHUTHbIX  BoJIH.  [lIkama
ANIEKTPOMATHUTHBIX BOJIH. MICOIB30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJII COTOBOU CBSI3U.
DneKTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.
JHemoncmpayuu.
1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. M3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIbI0 MOOMIIBHOTO TeIePOHA.
Pa3znes 11. CBeToBbBIC AABJICHUS.
JIlyueBass mozenb cBera. Mcrounuku cera. IIpsiMonuueliHoe pacnpocTpaHeHue cBeta. 3atMeHuss ConHua u JIyHBI.
Ortpaxenue cera. [Lnockoe 3epkano. 3aKOH OTPAKEHUSI CBETA.
[Ipenomiienue cBera. 3akoH mpenomsieHus cBeTa. [lojlHOe BHyTpeHHEe OoTpakeHue cBera. Mcmonb30BaHUE MOIHOTO
BHYTPEHHETO OTPAXKEHUS B ONTUUYECKUX CBETOBOJIAX.
Jlunza. Xon myuedt B nuuze. Ontuueckas cuctema (poroammapara, MUKPOCKOIA M TelecKomna. ['71a3 Kak onTuyeckas
cucreMa. bam3opyKocTh U JalnbHO30PKOCTb.
Pasznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CliokeHue CeKTpaibHbIX 1IBETOB. Jucnepcus cBera.
Jlemoncmpayuu.
[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenue n300pakeHU# B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.
OnTHYECKUN CBETOBO/.
Xon aydeil B cobuparouieil JuH3e.
XO0q 1y4yel B pacCenBaroIIE! JINH3E.
[Tonyuenue n300paxxeHUi ¢ TOMOUIBIO JTUH3.

©® N o vk~ wN R
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9.

HpI/IHHI/IH I[CﬁCTBPIH (bOToannapaTa, MHUKPOCKOIIa U TCJICCKOIIA.

10. Monens riasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [lomyyenue 6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.

No v ks~ wnN e

Uccnenoanne 3aBUCUMOCTH yTIJIa OTPAKEHUS CBETOBOTO JIy4da OT yTJia MaJICHHUS.

N3ydenune xapakTepuCcTUK N300pakeHUs MPEeMETa B TNIOCKOM 3epKaJie.

HccnenoBanue 3aBUCUMOCTH yTJIa MPETOMIICHUS CBETOBOTO JIyua OT yrila NMaJeHUsl Ha TPAHUIIE «BO3IYX—CTEKIION.
[Tonyuenue n300pakeHU ¢ TOMOIIBI0 COOUPAIOIICH JIMH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI COOMPAIONIEH JIMH3BI.

OnBITHI O Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEI IO BOCOPUATHIO IIBETA MTPEMETOB MPU UX HAOIIOJICHUH Yepe3 [IBETOBbIC (DUIIBTPHI.

Pa3lleJI 12. KBaHTOBBI€C SIBJICHUS.

Omneitel Pezepdopaa u mnanerapnast Mmojenb aroma. Mojens atoma bopa. Mcmyckanue u moriomeHne CBeTa aTOMOM.
KBanTel. JInHenyaTsie CIEKTPBHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-uzinyudeHus. CTpoeHue aToMHoro sapa. HykiioHHas MoJenb aTOMHOTO siipa.
N3otonsl. PannoaktuBHbIe peBpaienus. [lepuon nonypacnana aTOMHBIX s1ep.

SAnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsI0BOIO U MACCOBOI'0 YHCEI. DHEPIUs CBSI3U ATOMHBIX siiep. CBsA3b MaccChl
v 3Hepruu. Peakuyu cuHTesa u nenenus aaep. Mcrounuku sHeprun CosHUA U 3BE3].

SnepHas sHepreTuka. JlelcTBrs paIMOAKTUBHBIX W3yYEHUN HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

1.

2
3.
4

CriexTpbl U3ITy4YEeHHS U MOTJIOUICHUSI.
CnekTpsl pa3aMvyHbIX Ta30B.
CnekTp Bogopo/ia.
Hab6nronenue tpekoB B kamepe Buiibcona.
18



5. PaboTa cu€TunKka HOHU3UPYIOITUX U3TyYCHUH.

6. Perucrtpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamophwie pabomuol u onvimol.

1. HabGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUYCHHUS.

2. UccnenoBanue TpeKoB: U3MEPEHUE PHEPTUU YACTUIIBI IO TOPMO3HOMY Iy TH (110 hoTorpadusim).

3. M3Mmepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBbHO-00001AOIUI MOAYJIb.

[ToBTOpHUTENHEHO-0000IAIOIINI MOIYJIb HMPEIHA3HAYEH ISl CUCTEMATU3alUU U 0000IIEHUS IPEIMETHOTO COJICPKAHUS
U ONBITA JESITEIBHOCTH, MPUOOPETEHHOTO MPHU U3YYEHUHM BCEro Kypca (U3MKH, a TaKkKe IS TOJTOTOBKH K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 1Mo (hU3UKe JUIsl 00yUaroIuXcsl, BIOPABIINX 3TOT yU4E€OHBIN MpeaMET.

[Ipy u3ydeHUM NAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUBI JCSITEIBHOCTH, Ha OCHOBE KOTOPBIX
obecrnieunBaeTCsl JOCTUKEHHUE MPEAMETHBIX M METANpeIMETHBIX TUIAHUPYEMBIX pe3yJIbTaTOB 00yueHus, (hopMupyercs
€CTEeCTBEHHOHAYYHAasi TPaMOTHOCTh: OCBOCHHUE HAYUHBIX METOJOB MCCIEIOBAHUS SIBICHUN MPUPOJIbI U TEXHUKH, OBJIAJICHUE
YMEHUSAMH OOBSCHATH (U3UUECKHUE SBIICHUS, IPUMEHsIS TTOJTyYEeHHBIE 3HAHUS, PeIIaTh 3a/1a4d, B TOM YHCIIe KAYECTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNUATBEHO AESATEILHOCTHBIM XapakTep JaHHOIO pasjesia peaaus3yercss 3a CY€T TOro, 4To oOydaromuecs
BBITIOJTHSIOT 3aJIaHUsI, B KOTOPBIX UM MpeJjiaracTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHUHW PACIIO3HABATh U HAYYHO OOBSACHATH (PU3WYECKUE SBICHUS B OKPY KAIOIIECH MPUPOAE U
MMOBCEIHEBHOM KU3HU;

WCIIOJIh30BaTh HAy4YHBIC METOAbl HCCIEAOBaHUS (DU3UYECKUX SBICHUN, B TOM YHCJIE [JII MPOBEPKH THIOTE3 H
MOJTYyUYEHUs TEOPETUUECKUX BBIBOIOB,;

OOBSICHSTh HAay4YHbIE OCHOBBI HanOOJiee Ba)XHBIX JOCTHKEHUU COBPEMEHHBIX TEXHOJIOTHM, Halpumep, MPaKTUUEeCKOTO
WCIIOJB30BaHUs PA3IMYHBIX UCTOYHUKOB SHEPIUU HAa OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
SHEPruu.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HBy‘IeHI/IC (1)I/ISHKI/I Ha YPOBHC OCHOBHOIO O6HICFO 06p330BaHI/ISI HaIlpaBJICHO Ha JOCTHKCHUC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p2130BaTeJ'ILHBIX PE3YJILTATOB.

B pesynbrare uzyueHus: pU3MKU Ha ypOBHE OCHOBHOT'O 0OHIEro o0pa3oBaHus y oOy4aromierocss OyayT c)opMHpPOBaHbI

cleayromue JMIYHOCTHBIC PE3YJIbTAThI B HaCTH:!

1) nIaTpHMOTHYECKOr0 BOCIMTAHUSA:

— IPOSIBJIICHHE UHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUMCKHUX YUEHBIX-(DU3UKOB;

2) rpaJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHUHM OOIIECTBEHHO 3HAYMMBIX M 3THUYECKUX MNPOOJIEM, CBSI3AHHBIX C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HaHHUE BAXXHOCTH MOPAJIBHO-3TUYECKUX MPHUHIIMIIOB B I€ATEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATHE AICTETUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHMYHOIO IMOCTPOEHUS, CTPOTOCTH, TOUYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUMA:

— OCO3HaHHE IIEHHOCTH (PM3UUECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHI,
BAKHEHUILIEN COCTABJISIOLIEH KYJIBTYPHI;

— pa3BUTHE Hay4YHOH JII0003HATEIILHOCTH, MHTEPECA K UCCIIE0BATENBCKOM 1eATEIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS H 3MOIIUOHAJIBHOT0 0JIATONOIy YU
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— OCO3HaHWE LIEHHOCTH 0e30macHoro oOpasa >KM3HM B COBPEMEHHOM TEXHOJOTHMYECKOM MHUPE, BaXXHOCTU MpPaBUII
0e30MacHOro0 MOBEAEHUS HAa TPAHCIOPTE, HA JOpPOrax, C 3JIEKTPUYECKUM U TEIUIOBBIM O0OOpPYIOBAaHHEM B JIOMAalIHUX
YCHOBUSX;

— c(OpMHUPOBAHHOCTH HaBbIKA PEQIICKCHH, TPU3HAHIE CBOETO MPaBa Ha OIMIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:

— aKTUBHOE y4YaCTHE B PEILIEHUH MPAKTUYECKUX 3a]ad (B paMKax ceMbH, 00pa30BaTEeIbHON OpraHU3allu, ropoja, Kpas)
TEXHOJIOTMUECKON M COLMAIbHOM HANPaBICHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3UUYECKUX 3HAHUI;

— UHTEpEC K NPAKTUYECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHUSA:

— OpHUEHTAIUs Ha MPUMEHEHNE PU3NYECKUX 3HAHUU JUIsl pEelIeHUs 3a7a4 B 00JIaCTH OKpY>KaroUIeil cpeibl, IIIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX IIOCJIEICTBUH JUIsl OKPYIKAIOLIEN CPELbI;

— OCO3HaHUe T100aIbHOI0 XapaKTepa dKOJIOTMUECKUX Mpo0JieM U IMyTeil UX pelieHus;

8) ajanTanuu K M3MEHAIIUMCS YCIOBUSIM COLUAJBHON U PUPOAHOM CPebI:

— TOTPEOHOCTh BO B3aMMOJCHCTBUM NPHU BBINOJIHEHUH MCCIEIOBAHUA W TPOEKTOB (PU3NYECKOM HANpPaBICHHOCTH,
OTKPBITOCTh OMBITY W 3HAHUSIM JIPYTHUX;

— IOBBILIEHNUE YPOBHS CBOEY KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AEATEIBHOCTD;

— NOTpeOHOCTh B (POPMHUPOBAHMHU HOBBIX 3HAHUMU, B TOM uucie GOpMYIUPOBATh UAECH, IOHATHS, TUIIOTE3bI O (PU3HYECKUX
00BEKTaX M SIBJICHHSX;

— OCO3HaHUE NePUITUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00acT (PU3NKH;

— IJIAaHUPOBAHKME CBOETO PA3BUTHS B TPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUM;

— CTpeMJICHHE aHaJM3UPOBAaTh W BBIABIATH B3aUMOCBSI3W MPHUPOJIBI, OOIIECTBA M 3KOHOMHKH, B TOM 4YHCIE C
UCIOJIb30BaHUEM (DU3UYECKUX 3HAHUK;

— OIIEHKa CBOMX JIEUCTBUM C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BO3MOKHBIX IO0ATbHBIX OCIEICTBUM.
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METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHuUs MporpamMMmsbl 1o GU3MKe Ha YPOBHE OCHOBHOTO 00I1ero oopazoBanus y oOyuaroierocst OyayT
chopMHUpOBaHbl MeTamnpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONIME I[MO3HABAaTEIbHbIE YHUBEpCAIbHbIE y4eOHbIC ACHCTBUS,
KOMMYHUKATUBHbIE YHUBEPCAIbHbIC yUeOHbIE ICUCTBUS, PErYJISTUBHbIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornuyeckue AeMcTBHUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);

yCTaHABJIMBATh CYLIECTBEHHBIN NPU3HAK KIaCCU(PUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUNS B pacCMaTpUBAaEMbIX (PaKTax, TaHHBIX U HAOIIOACHUSIX, OTHOCSIIUXCS K
(U3HUECKUM SIBICHUSIM;

BBISIBJIATh NPUYMHHO-CJIEACTBEHHBIE CBSI3U MPU U3YYEHUH (PU3MUECKUX SIBJICHUWA U MPOLIECCOB, JENAaTh BBIBOJIBI C
UCIIOJIb30BAaHUEM JIEAYKTUBHBIX W WHAYKTUBHBIX YMO3AaKJIIOUEHHW, BBIIBUIAaTh THUIOTE3BI O B3aWMOCBS3IX
(M3UIECKUX BEIIMYUH,

CaMOCTOSTENIbHO BBIOMpaTh CroOco0 pelieHus y4eOHOM (u3nyeckod 3agauu (CpaBHEHHME HECKOJIBKMX BAapUAHTOB
penieHus1, BBI0OOp Hanbosiee MOAXOASAIIEr0o C YYETOM CaMOCTOSITENBHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBsble nucciaenoBarejbCKue 1edCTBUSA.

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUII MHCTPYMEHT MTO3HAHUS;

MIPOBOJIUTH MO CAMOCTOSITEIHHO COCTABJIEHHOMY TUIAHY ONBIT, HECIOXKHBIA (PU3NYECKUI IKCIIEPUMEHT, HEOOIBITIOE
UCCleI0BaHNuEe (PU3NYECKOTO SABIICHHUS;

OIICHMBAaTh HA MPUMEHUMOCTh W JIOCTOBEPHOCTh HH(OpPMAIUIO, TOJYYCHHYIO B XOJI€ MCCIICJAOBaHUS WU
AKCIIEPUMEHTA;
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CaMOCTOSITeNIbHO (PopMyIupoBaTh OOOOIIEHMUs M BBIBOJBI 1O pe3ysibTaTaM IMPOBEAEHHOTO HAOJIOJEHHUS, OIIbITA,
HCCJICTIOBAHUS;

MIPOTHO3MPOBATH BO3MOXKHOE JMalbHEHIIEE pa3BUTHE (PHU3NUECKUX MPOIIECCOB, & TAK)KE BBIABUTATH MPEAMOIO0KCHUS
00 UX pa3BUTHUHU B HOBBIX YCJIIOBHUSX U KOHTEKCTaX.

PaGora ¢ nnpopmanmeii:

OPUMEHATh Pa3IMYHbIE METO/bI, HHCTPYMEHTBI U 3alpochl IPU MOUCKE M OTOOpe MHPOpPMAIMM WIM JAHHBIX C
Y4ETOM MPEAJIOKEHHON yueOHOH (PrU3NUecKOoi 3a1auu;

aHAJIN3UPOBaTh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUIOB U (DOPM MpPECTaBICHUS;
CaMOCTOSITENIbHO BBIOMPATh ONTHMAaJbHYIO (OpMy HpelcTaBieHHUs WHOOPMALKMU U WILIIOCTPUPOBATH PEIIAEMBbIE
3aJ1a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMu, MHOU rpadukoi 1 ©X KOMOMHALUSIMHU.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁﬂme HeﬁCTBHﬂ:

B X0Ji¢ 0OCYXXJIEHHsI Y4eOHOTro Marepuala, pe3ysibTaToB JIa0OpaTOPHBIX padOT M MPOEKTOB 3a7aBaTh BOMPOCHI IO
CyIIECTBY OOCYyXIaeMOW TeMbl M BBICKAa3bIBaTh HWJICH, HAIICIICHHBIE HA pEIICHHWE 3a7aydl W TOJACp’KaHUe
01aro>keyIaTeaIbHOCTH OOIIEHNS;
COTIOCTABIIATh CBOM CYXKJEHUS C CYXKICHUSMHU JIPYTUX yYaCTHUKOB JHANIOra, OOHAPYKUBATH PA3IUUMUE U CXOJACTBO
MO3UILIMI;
BBIPaKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;
nyOJUYHO TPENCTaBIATh PE3YJbTAThl BBIMOJHEHHOTO (PU3WYECKOro OmbiTa (IKCIEPUMEHTA, MCCIEIOBaHNUSA,
MIPOEKTA);
MOHUMATh M HCIOJIh30BaTh MPEUMYINECTBA KOMAH/IHOW W WHIWBUIYAIbHOW PAOOTHI MPHU PEIICHUH KOHKPETHOU
dusnuecko mpoOIeMbl;
NPUHUMATH 1T COBMECTHOU JCATEIHPHOCTH, OPTaHU30BBIBATh JICHCTBHS MO €€ JOCTIKCHUIO: PACTIPEACIIATh POJIH,
00CyX1aTh MPOIIECCHI U PE3YJIHTATHl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JTFOJICH;
BBITIOJIHSTh CBOIO YacTh Pa0OTHI, TOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa MO CBOEMY HAIPABIECHUIO U KOOPIAUHUPYS
CBOM JICHCTBUS C IPYTHUMH YJICHAMHU KOMaH/IbI,
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OLCHUBATHL KAa4YCCTBO CBOCIO BKJIaJa B O6HII/H>'I IMPOAYKT IIO KPUTCPpUAM, CAMOCTOATCIBHO C(l)OpMy.III/IPOBaHHI)IM
ydaCTHHUKaMHU BBaHMOHCﬁCTBHH.

PerynsiTuBHbIE YHHBepPcaJIbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIIUX ISl pelieHns (PU3MUeCKUX 3HaHUl;
OpUEHTHPOBATHCSA B PA3IMYHBIX MOAXOAAX NMPUHATUS PEIICHUN (MHAMBHUIYAIbHOE, NPUHATHE PEUICHUS B TPYIIIE,
MPUHATUE PELICHUN TPYIIIOi);

CaMOCTOSATENIbHO COCTaBIJIATh AJNTOPUTM pEIICHHUsS (PU3NYECKOM 3aJayd WIM IJJaHA HCCIENOBaHUS C Y4ETOM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apIryMEHTHUPOBATh NpEIaracMble BApUAHThI PELICHU;
Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJ’lb, AMOIUOHAJIbHBbIN NHTEJIEKT:

NaBaTh aJICKBaTHYIO OLEHKY CUTYallMM U MPEIaraTh IJIaH €€ N3MECHECHMUS;

OOBSACHSATH MPUYHMHBI JOCTUXKEHUS (HEIOCTHKEHHS) Pe3yibTaTOB JEATEIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY
OIIBITY;

BHOCHUTb KOPPEKTHUBHI B JIESATEIBHOCTH (B TOM UKCJE B XOJ BBINOJHEHUS (PU3NUECKOTO MCCIIECIOBAHUS MM TIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBILIUXCS CUTYAlMi, YCTAHOBJICHHBIX OLIMOOK, BO3HUKILIUX TPYAHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ceOs1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CHOpa WIM JUCKYCCHU Ha HAy4YHYIO TEMY, IOHUMATh MOTHBBI,
HaMEpPEHUS U JIOTUKY IPYyTOro;

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelleHUu (U3MUECKUX 3a]ad WIM B YTBEP)KICHUSAX HA HAyyHbIE TEMbI U
TaKO€ K€ MPaBO JIPYToro.

HPEAMETHBIE PE3YJIBTATDBI
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K xoHIy oOydenus B 7 KJjiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh C(OOPMUPOBAHHOCTD Y

oOyJaronmxcs yMEHUM:

e HCIOJIb30BaTh MOHATHS: (PU3MUECKHE M XMUMHUYECKUE SIBICHHUS, HAOIOJCHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a,
eAUHUIBI (U3UYECKUX BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSHMs BelecTBa (TBEpPIOE, KHUAKOE,
ra3zoo0pa3Hoe), MEXaHHYeCKOe JBWKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSIMOJIUHEHHOE), TpPaeKTOpuUs,
paBHOJIEHCTBYIOIIAs cuila, JedopManus (ynpyras, aacTUYecKas), HEBECOMOCTb, COOOIIAIOIINECS COCYbI;

e paznuuath sABIeHUsA (quddy3us, TEIIOBOE ABUKEHUE YACTUI] BEIIECTBA, PABHOMEPHOE JBM)KEHHE, HEPABHOMEPHOE
JNBWKCHUE, NHEPLHUS, B3AaUMOAECHUCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIUIEHHOW OCBIO BpAIICHUs, Iepenada
JaBJI€HUsS TBEPABIMU TEJIaMH, XUAKOCTAMM U Ta3aMH, aTMoc(epHoe IaBjieHME, IUIABAHHUE TeEJ, MpPEBpaIlCHUs
MEXaHUYECKON SHEPTUH) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE
(pu3HUECcKoe SBIICHUE;

e pacno3HaBaTh MPOSIBICHUE HM3YUYEHHBIX (DU3UUYECKUX SBJICHHN B OKPYKAIOIIEM MHpE, B TOM 4YHcCie (U3UUYECKUE
SABJIEHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C PA3JIMYHBIMU CKOPOCTSMU B KUBOW U HEKMBOM NIPUPOJIE, AEUCTBUE CUJIBI
TPEHUS B MPHUPOJIEC U TEXHUKE, BIUSHUE aTMOC(PEPHOTO JaBJICHUS HA >KMUBOM OpraHu3M, IJIaBaHUE PbIO, phluaru B
TEeJIe 4YesIOBeKa, MPU 3TOM NEPEeBOAUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBLIEIATH CYLIECTBEHHBIE CBOWMCTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;

e OIMCHIBAaTh M3yYECHHBIE CBOMICTBA TeNl M (PU3MYECKUE SBIEHUS, UCHOJB3Yys (DU3UUYECKUE BEIMYMHBI (Macca, O0BbEM,
IIJIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJla YIPYIrOCTH, CWIAa TSXKECTH, BEC Teia, CHUJIa
TpEeHHUs, JaBieHHe (TBEPAOrO Teja, >KUIKOCTH, ra3a), BBITAIKMBAIOIIAS CHJIA, MEXaHWYEeCKas paboTa, MOIIHOCTD,
IJIEYO CHJIBI, MOMEHT CHJIbl, KO3()(PUIIMEHT MOJNEe3HOro NEeHCTBUS MEXaHM3MOB, KMHETHYECKas W IMOTEHIMAJbHas
SHEPrus), MPU ONMMCAHUM MPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICH MCHOJb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
eAVHUIBI (PU3UYECKUX BEIMYUH, HAXOJUTh (POPMYJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMU
BEJIMYUHAMU, CTPOUTD IpaUKH U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIMYUH;

e XapaKTepU30BaThb CBOMCTBA Tejd, (U3NYECKUE SIBICHUS M MPOLECCHI, MCIONb3Yys MpaBHJa CIOXKEHUS CUI (BIOJb
OJHOM TIpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena, IpaBUJIO paBHOBecHs phiuara (OJI0Ka), «30JI0TOE
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PaBUJIO» MEXAHUKH, 3aKOH COXPAHEHMS MEXaHWYECKON SHEPruH, MpHU 3TOM J1aBaTh CJIOBECHYIO (HDOPMYIHUPOBKY
3aKOHA ¥ 3aITUCHIBATH €T0 MAaTEMAaTUIECKOE BBIPAKEHNUE;

OOBSACHATh (U3WYECKUE SBICHUS, TMPOIECChI M CBOWCTBA TN, B TOM YHCI€ W B KOHTEKCTE CHTYyallui
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OObsICHEHUE U3 1-2
JIOTUYECKUX IIaroB C Omopod Ha 1-2 M3ydEeHHBIX CBOWCTBA (PU3WYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

permaTh pacuéTHbIC 3a1a4i B 1—2 NEUCTBUS, UCTIOJIB3YsI 3aKOHBI U (DOPMYIIBI, CBS3BIBAIONTNE (DU3NICCKNEC BEIIMUNHBI:
Ha OCHOBE aHAJIM3a yCIOBHUS 33/1a41 3aMCHIBATh KPATKOE YCIOBHE, TIOICTABIIATh (PU3NUCCKUE BEITMUUHBI B (DOPMYJIBI
U TPOBOJUTH pacu€Thl, HAXOJUTh CIPABOYHbIC JIAHHbIE, HEOOXOAMMBIC [UJIi pEHIeHUs 3aaad, OICHUBATH
PEATUCTUYHOCTD MOJTyYeHHON (DU3NYECKON BEJIMUMHBI;

pacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEITUTH MPU IMTOMOIIH (GU3HIECKUX METOJIOB, B OTIMCAHUHU HMCCICAOBAHUS
BBIZICISITE TIPOBEPSEMOE TPEANOI0KEeHHE (TUIOTE3y), pa3audyaTh M WHTEPIPETUPOBATH TOJYYCHHBIA pe3yibTarT,
HaXOJIUTh OMMOKH B XOJI€ OIBITA, IeJIaTh BEIBOBI IO €T0 pe3yibTaTaMm;

MPOBOJUTEH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU (PU3NYECKHX CBOWCTB Tel: (OPMYyIHpPOBATH
IpOBEpsAEMbIE TIPEITOIOKEHHUS, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO0 000pY/I0BaHUs, 3allUChIBATh X0/ OIbITa U
bopMyJIMpOBaThH BHIBOJIHI;

BBITIOJIHATh TPSAMBIE HM3MEPEHHUS pACCTOSHUSA, BPEMEHH, MacChl Tella, 00bEMa, CHJIBI W TEMIEpaTyphl C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M IM(POBBIX MPHOOPOB, 3aMUCHIBATH IMOKa3aHUs MPUOOPOB C YUYETOM 3aJaHHOU
a0COIOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJIUTH HWCCJIEOBAHUE 3aBUCHMOCTH OJHOM (PU3MUYECKOW BEIWYMHBI OT JIPYTrOMl C HCIOJIH30BAHUEM MPSIMBIX
WU3MEpPCHUN (3aBHCHMOCTH TYTH PaBHOMEPHO JBIDKYIIETOCS Tela OT BPEMEHHM ABWKCHUS Tella, CHIIBI TPEHUS
CKOJILKCHHUS OT Beca Tejla, KayecTBa 00paOOTKH MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHS OT TUIOIIAIN
COTIPUKOCHOBEHHSI TEJI, CUJIBI YIIPYTOCTH OT YJJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM
YacTH TeJla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU OT TNIOTHOCTH Te€Jia, OT TNIYOMHBI, HA KOTOPYIO MOTPYKEHO
TEJ0, YCIIOBUI TUTABAHUS TEN, YCIOBHHA PaBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHHH YYCOHOTO
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UCCIIEJIOBaHUsI, COOMpATh YCTAHOBKY M BBINOJHATh W3MEPEHUS, CIENys MPENJOKEHHOMY IIIaHy, (PUKCHUpPOBATh
pE3yNbTaThl MOTYYCHHON 3aBHCUMOCTH (PU3WYECKUX BEIMYMH B BUAC MPEIJIOKECHHBIX TaONUIl U TpaduKoB, nenaTh
BBIBO/IBI 1O pPE3YJIbTaTaM UCCIEI0BAHMUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIMYMH (IJIOTHOCTh BEUIECTBA JKUJIKOCTH M TBEPJOTO Teja, CHIa
TPEHUS CKOJIbKEHUS, JaBICHNUE BO3/1yXa, BBITAJIKUBAIOLIAs CHUJIa, AEUCTBYIOLIAs HA MOIPYKEHHOE B )KUJIKOCTh TEJNO,
KOA(PPUIUEHT TOJE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), ClEAys NPEI0KEHHON NHCTPYKLUU: MPU BBIIIOJIHEHUH
U3MEPEHHUI COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUKCIATH 3HAUEHUE NCKOMOMW BEITUYUHBIL;

coOJII01aTh MpaBuila TEXHUKHU 0€30MMaCHOCTH IpH padoTe ¢ 1abopaTOpHBIM 000PYI0BAHHUEM;

yKa3bIBaTh MPUHLMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETpP, JAUHAMOMETP,
COOOILAIOIIUECS COCYIbI, 0apOMETp, pblyar, MOABUKHBIN 1 HETIOABM)KHBIN 010K, HAKJIOHHAS MJI0CKOCTH;
XapaKTEpHU30BaTh MPUHIUIIBI AEHCTBUSA U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUS
(B TOM uyHcne: MOALIMIHUKHK, YCTPOMCTBO BOJOMNPOBOAA, THUIAPABIMYECKUI MpPEcC, MaHOMETp, BBICOTOMED,
MOPIIHEBON HACOC, apeoOMETp), UCTIONB3YsI 3HAHUSI O CBOMCTBAX (PM3UUYECKUX SBJICHUN U HEOOXOIUMbIe (DU3NUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH IPUMEPHI (HaXOIUTh MH(GOPMALIKIO O MPUMEPax) MPAKTUUYECKOIO MCIONIb30BaHMsl (PU3UUECKUX 3HAHUU B
MOBCEHEBHOM >KM3HU JUisl oOecredeHus: 0e30MacHOCTH Mpu oOpalieHuH ¢ NOpubopaMM M TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOT0 MOBEJECHUS B OKPYIKaIOIIEH Cpee;
OCYIIECTBIISATH OTOOP UCTOYHUKOB HMH(pOpMannu B HTEpHETE B COOTBETCTBUM C 3a/laHHBIM MOMCKOBBIM 3alPOCOM,
HAa OCHOBE HMMEIOLIUXCS 3HAHUM M MyTEM CpaBHEHHS PA3JIMYHBIX UCTOYHUKOB BBIICIATH MH(POPMAIMIO, KOTOpas
ABIISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;

UCIIOJIb30BaTh MPU BHIMIOJHEHUH YYE€OHBIX 3aJIaHU HAay4YHO-TIOMYJISIPHYIO JHUTEpaTypy (U3HUUECKOro COIAEp KaHMS,
CIIPaBOYHBIE MaTEpHaJIbl, pecypchl ceTu MHTepHeT, BIaeTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
uH(}OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE KpPAaTKHME NMUCHbMEHHBIE M YCTHbBIE COOOILEHUS HAa OCHOBE 2—3 HMCTOYHUKOB MH(pOpMaLUU
(¢u3nuecKoro coiep’kKaHus, B TOM 4YHUCJE MyOJWYHO JenaThb KpaTKUE COOOIIEHUS O pe3ysbTaTax MPOEKTOB WIIU
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y4eOHBIX HCCJIEAOBAHMM, MPU 3TOM T'PAMOTHO HCIOJb30BaTh W3YUYEHHBIM MOHSATUHHBIN ammapar Kypca (QU3uKH,
CONPOBO’K/IaTh BRICTYIUICHHE MPE3CHTALINEH;

MIPU BBITIOJHEHWN Y4€OHBIX TPOEKTOB M HMCCIICOBAHUN pacHpenemsaTh O0s3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33J]a4aMU, CJICAUTH 3a BBIIIOJIHEHUEM IJIaHa JIEUCTBUIA, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKIIA]l
B JICSITEILHOCTD IPYIIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIUX.

K kxoHiy oOyudeHus B 8 ki1acce nmpeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPakaTh COPMUPOBAHHOCTD Y
oOy4Jaroumxcs yMEHUM:

WCMOJIb30BaTh TMOHATHUSA: Macca W pasMepbl MOJIEKYJ, TEIUIOBOE JBWKEHHE aTOMOB W MOJIEKYJ, arperaTHbIC
COCTOSIHUSI BEIIECTBA, KPUCTAUIMUECKHME U aMOpQHBIC Tella, HACHIIICHHBIM M HEHACBIIIEHHBIN Tap, BIAKHOCTH
BO3/yXa, TEMIIEpATypa, BHYTPEHHSS OSHEPIUs, TEIUIOBOM JBUrATENb, JJIEMEHTAPHBIM JJIEKTPUYECKUN 3apsl,
AJIEKTPUYECKOE MOJIE, TPOBOAHUKHU U TUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;

pazinuath SBJICHUS (TEIUIOBOE pACIIMPEHHME W CXKaThe, Terionepeaada, TEMJIOBOE paBHOBECHE, CMadyUBaHMUE,
KalWUSIPDHBIC SIBJICHUS, HWCIAPEHHME, KOHJEHCAIMs, IUJIaBJICHHE, KpUCTau3aius (OTBEpJ/ieBaHUE), KHUIICHUE,
Teruionepeaavya (TEIIONPOBOJHOCTh, KOHBEKIIUS, W3JIYYEHHUE), DJIEKTpU3AIUsl TeJ, B3aUMOJICUCTBHE 3apsIOB,
JNEUCTBHUS JJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMBIKAaHUE, B3aUMOJEHCTBUE MATHUTOB, AEMCTBUE MATHUTHOIO IOJIS Ha
MPOBOAHUK C TOKOM, AJICKTPOMArHWTHAasi MHAYKIMS) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE WU3YUYEHHBIX (DU3UYECKUX SBJICHUM B OKPYKAIOIIEM MHUpE, B TOM uuclie (U3HUECKHE
SBJICHUSI B MPUPOJIC: MOBEPXHOCTHOE HATSHKCHHE M KANWJUISIPHBIC SIBJIEHUS B NMPUPOAE, KPUCTAUIBI B HPUPOJE,
m3nyuenne ConHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMmaHa, WHeEs, CHera,
AJIEKTpUYECKUE SBJICHUS B aTMocdepe, IJIECKTPUUECTBO JKMBBIX OPraHW3MOB, MarHUTHOE IMoje 3eMiu, Apeiid
MOJIFOCOB, POJIb MArHUTHOTO TIOJISL IJIA KU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE, TIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO
3a/1auy B y4eOHYI0, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA (IPU3HAKK ) (PU3NIECKUX SBICHUMN;

OMHCHIBATh M3YyYCHHBIE CBOWCTBA TeI M (PU3MUECKHE SIBJICHUS, MCIOJb3YSd (PU3UYECKHUE BEIUYWHBI (TEMIIepaTypa,
BHYTPEHHSSI DHEPTUS, KOJWYECTBO TEIUIOTHI, YJeJIbHAsA TEIUIOEMKOCTh BEILECTBA, YJEIbHAs TEIIOTA IJIABJICHUS,
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ylenabHas TemjaoTa napooOpa3oBaHUs, yAeJbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA((UIMEHT MOJIE3HOro JEHCTBUS
TEIUIOBOM MAILMHBI, OTHOCHUTENIbHAS BIAXHOCTb BO3/yXa, OJJIEKTPUYECKHW 3apsi, CHJIa TOKA, JJIEKTPUYECKOE
HaIpsSOKEHUE, COMNPOTUBIEHUE MPOBOJHMKA, YJAEIBHOE CONPOTUBIEHUE BeElIecTBa, padoTa W  MOLIHOCTb
AJIEKTPUYECKOTO TOKAa), MPU OMNMCAHUM IPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICI HCIOJb3YEMBIX BEIMYUH,
0003HAUYEHNUA W €IUHUIBl (U3NYECKUX BEIUYMH, HAXOAWUTh (OPMYJIbI, CBA3BIBAIOIIME JAaHHYI (PU3NYECKYIO
BEJIMUMHY C JPYTMMHU BEJIMUYUHAMU, CTPOUTD I'papUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (HU3MYECKHUE SBIEHUS M MPOLECCHl, HCMOJIb3Yysl OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKONM TEOPUU CTPOCHHSI BEIIECTBA, MPUHIIMII CYNEPHO3ULIMU TMOJIeW (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHMs 3apsiaa, 3akoH OMa [ ydacTka uenu, 3akoH Jlxoyns—JleHua, 3aKkoH coXpaHEHHUs
SHEPTrUH, IIPH 3TOM JIaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIMCBIBATh €0 MaTEMaTUYECKOE BhIPAKEHUE;
OOBACHATH (PU3MYECKUE TPOIECChl M CBOMCTBA TeJ, B TOM 4YHUCIE€ W B KOHTEKCTE CHUTyalHi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISITh MPUYMHHOCIEICTBEHHBIC CBSA3H, CTPOUTH OOBACHEeHWE u3 1-2
JIOTUYECKHUX IIAroB C OMOpoll Ha 1—2 HM3yYEeHHBIX CBOMCTBAa (PU3NYECKUX SABJICHHUM, (PU3MUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pelath pacuéTHbIe 3a/1a4u B 2—3 JIEHCTBUS, UCTIONb3YsI 3aKOHBI U (POPMYJIBL, CBS3bIBAIOIINE (PU3NUECKHE BEIMYMHBIL:
Ha OCHOBE aHajJu3a YCJIOBHUA 3aJa4M 3aIlMCHIBATH KPATKOE YCIIOBHUE, BBISBIATH HENOCTATOK JAHHBIX NI PELICHUS
3a/ayu, BBIOMpaTh 3aKOHbI U (OPMYJbl, HEOOXOIMMBIE IJisi €€ peuleHus, MPOBOJUTh PACUYEThl U CpPAaBHHUBATh
MOJy4YE€HHOE 3HaueHNe (PU3NUECKON BETMUNHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEUIMTh NMPH TMOMOIIM (PU3HMUECKUX METOJOB, HCIOJIb3Ys OMHCAHHE
HCCIIEIOBAHNS, BBIJCIATh IPOBEPAEMOE INPEANOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IIOPsAAKA IIPOBEIACHUS
UCCIIEOBAHUS, 1€J1aTh BbIBOJBL,

IPOBOJUTH OMBITHI IO HAOIIOJECHUIO (PU3MUECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TN (KAWJUISIPHBIE SIBIICHUSA,
3aBHCHMOCTH JIaBJICHUS BO3AyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpoIlecca OCTHIBAHUS U HarpeBaHUs Mpu
M3JIy4YeHUH OT L[BE€Ta W3JIydarolmeid (MOrjolarollel) MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJbBI OT TEMIEPATYPHI
KUIAKOCTH M IUIOIAAA €€ TOBEPXHOCTH, DJIEKTPU3alMs TEI W B3aUMOJCHCTBUE JJIEKTPUUYECKUX 3apAJNIOB,
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B3aUMOJEMCTBUE IOCTOSHHBIX MarHWTOB, BHU3YyaJu3alldsi MAarHUTHBIX TOJE€H IMOCTOSHHBIX MAarHUTOB, JEUCTBUSA
MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOJIBUTATEINS TOCTOSIHHOTO
TOKa): (OPMYJIMPOBATH MPOBEPSEMBIC MPEAMOIOKEHHSI, COOMpPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYIOBaHHUSA,
OIUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBINOJIHATh HPSAMBIE U3MEPEHMSI TEMIIEPATyphbl, OTHOCUTEIBHON BIAXKHOCTH BO31YyXa, CHJIbI TOKA, HANPSIKEHUS C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3MUYECKUX BEJIIMYUH, CPAaBHUBATh PE3YJIbTAThl U3MEPEHUH C
Y4ETOM 3aJTaHHOU a0COTIOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DM3MUECKON BENIWYMHBI OT APYTOMl C MCHOJIB30BaHWEM MPSMBIX
U3MEPEHHH (3aBUCHUMOCTh COITPOTUBIICHUS TPOBOAHHUKA OT €0 JJIUHBI, TUIOIIAIU ONEPEUHOT0 CEYEHUS U YACIBbHOTO
COTIPOTHBJICHUS BEIECTBA NPOBOJHUKA, CUJIbI TOKA, UAYLIEr0 Yepe3 MPOBOJHUK, OT HANPSKEHHs] Ha MPOBOJIHUKE,
MCCJIEIOBAHKUE TOCIEAOBATEIBHOIO M MapajUIeIbHOIO COEAUHEHUN MPOBOJHUKOB): IUIAHMPOBATH HCCIEAOBAaHUE,
coOMpaTh YCTAaHOBKY W BBIMOJHATH HM3MEPEHHS, CIEIys NPEUIOKCHHOMY IUIaHy, (UKCHpPOBATh pPE3yIbTAThI
MOJTy4YEeHHOM 3aBUCUMOCTH B BUE TaOJIHUIl U TpadUKOB, AeTaTh BBIBOBI IO PE3yJIbTaTaM HCCICAOBAHNUS;

IPOBOJNUTh KOCBEHHbBIE H3MEpEeHUs (U3MUECKUX BENUYMH (yAeNbHas TEIIOEMKOCTh BEILECTBA, CONPOTUBIICHUE
IPOBOJIHMKA, pab0Ta U MOIIHOCTH 3JIEKTPUUYECKOrO TOKA): IJIAHUPOBATh U3MEPEHMSI, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEIYS MPEAI0KEHHOW NHCTPYKIINHU, U BBIYUCIIATH 3HAYCHUE BETNYHHEI;

coOJII01aTh MpaBuiia TEXHUKHU 0€30MMacCHOCTH IpH padoTe ¢ 1abopaToOpHBIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHLIUIIBI AEHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM Ha UX OMHUCAHUS
(B TOM umcne: cUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpPMETP, BOJBTMETP, CUETUHK
AIIEKTPUYECKOW JHEPrUM, DJIEKTPOOCBETUTENbHBIE NPUOOpHI, HarpeBaTeNIbHbIE AIIEKTPONPUOOPHI  (IIPUMEPHI),
AIIEKTPUYECKUE TPEAOXPAHUTENH, DIICKTPOMATHUT, SJICKTPOABUTATENh TOCTOSHHOTO TOKa), MCIOJB3Ys 3HAHUS O
CBOMCTBax (PM3MUECKUX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTENbHbIE NPUOOpPHI MO CXEMaM M CXEMaTUYHBIM
PUCYHKaM (PKHUIKOCTHBI TEpPMOMETp, TEPMOC, ICHUXPOMETp, TUTPOMETpP, JBUTATENh BHYTPEHHErO CropaHus,
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AJNIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl SJEKTPUUYECKUX IEMeld C TOCIeIOBaTeIbHBIM M HapajljIeIbHbIM
COCIMHEHHUEM DJIEMEHTOB, pa3Jinyasi yCIOBHBIE 0003HAYEHUS AIEMEHTOB dJIEKTPUICCKUX TIETICH;

MIPUBOANTH IPUMEPHI (HAXOIUTh MH(GOPMAITUIO O TIPUMEPax) MPAKTUUECKOTO MCTIONb30BaHMs (PU3NIECKUX 3HAHUH B
MOBCEAHEBHON JKM3HU g oOecredeHus: Oe30MacHOCTU TMpU  OOpalleHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY KaIOIIEH Cpejie;
OCYIIECTBIISATh MOUCK WHGpOpMaIu (pu3audeckoro cojepkanus B VIHTepHeTe, HA OCHOBE MMEIOIIUXCS 3HAHUU U
MyTEM CpPaBHEHHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIJICTATh HH(POPMALINIO, KOTOpAs SBISETCS MPOTUBOPEUUBON WU
MOXET OBbITh HETOCTOBEPHO;

UCIIOJIb30BaTh MPU BHITIOJIHEHUHM YYEOHBIX 3aJIaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATYPy (DU3UUECKOTO COJEp KaHMS,
CIIpaBOYHbIE MaTEpHAaJIbI, pecypchl ceTu MIHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
MH(pOpMAIU U3 OJJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE M KpPATKHWE YCTHBIC COOOIIEHUs, 000011as uHPOpMAIMI0 U3 HECKOIBKHUX
HMCTOYHUKOB (PU3UUECKOTO COJepkKaHUsS, B TOM YHCJIE€ MyOJMYHO MPEICTABIATh PE3yJbTaThl MPOCKTHOW WIIN
MCCIIEIOBATENIbCKON JEATEIIBHOCTH, MPU 3TOM I'PAaMOTHO MCIIOJIb30BaTh W3YYEHHBIM IMOHATHUMHBIA armapar Kypca
(bU3HUKH, COMPOBOXK/IATh BHICTYIUICHUE MPE3CHTAIINECH;

MPU BBIMOJHEHUHU Y4E€OHBIX MPOEKTOB W HCCICIOBAHUN (PU3MUECKUX MPOIECCOB PACIPEENaTh O0sI3aHHOCTH B
rpynme B COOTBETCTBHUU C IMOCTABJICHHBIMU 33/1a4aMU, CIECIUTh 34 BBITIOJHEHUEM IJIaHA JIEMCTBUIM U KOPPEKTUPOBATH
€ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIaJ B JCSATEIILHOCTh TPYIIIbI, BBICTPAUBaTh KOMMYHUKAaTUBHOE
B3aUMOJICUCTBHE, MMPOSBIISIE TOTOBHOCTh Pa3peiaTh KOH(IUKTHI.

K xoniy oOydenust B 9 kijiacce mpeaIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y
oOy4Jaroumxcsi yMEHUM:

UCIIOJIb30BaTh TOHATHUS: CHUCTeMa OTCY€Ta, MaTepuaibHas TOYKA, TPACKTOPHS, OTHOCHUTEIHLHOCTh MEXaHUUYECKOTO
nBwKeHus, nedopmarus (ymnpyras, TutlacTUdeckas), TpeHHe, HEeHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ku, IEHTP TSHKECTH, aOCOTIOTHO TBEPAOE TEIO, IIEHTP TSHKECTH TBEPIOTO TENa, pAaBHOBECHE, MEXAHUYECKUE
KOJieOaHUs W BOJIHBI, 3BYK, UH(PPaA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa JIEKTPOMArHUTHBIX BOJIH,
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CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPhl UCIYCKAHUS U IOTJIOLIEHUS, aidb(a, OeTa- U raMMa-u3iayyeHus,
M30TOIBI, II€pHAs YIHEPTeTUKA;

paznuyaTh  SBJIEHHA (PaBHOMEPHOE M  HEPAaBHOMEPHOE MPAMOJIMHEHHOE JBWKEHUE, PABHOYCKOPEHHOE
OpSMOJIMHENHOE JBUKEHHE, CBOOOIHOE MAJICHUE TEJ, PABHOMEPHOE JBUKEHHE IO OKPYKHOCTH, B3aUMOJCHCTBHE
TEJI, PEAKTUBHOE JBUKEHME, KOjeOaTelbHOE ABM)KEHUE (3aTyXalollue M BBIHY)KJICHHbIE KOJeOaHus), pe30HaHC,
BOJIHOBOE JIBHDKCHHME, OTPAXEHUE 3BYKa, IPSIMOJIMHEWHOE pacCIpOCTPAHEHUE, OTPaKCHUE U IPEJIOMIICHHE CBETA,
IIOJIHOE BHYTPEHHEE OTpPaKCHHE CBETA, Pa3JIOXKEHHE OEJIOro CBETa B CIEKTP M CIOKEHUE CIIEKTPAIbHBIX LIBETOB,
JUCHEPCHS] CBETA, ECTECTBEHHAs paJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEHMYATOrO CIHEKTpa H3Iy4YeHHUs) II0
OINHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHUE;
pacrno3HaBaTh IPOSIBICHUE W3YYEHHBIX (PU3NYECKUX SIBJICHHM B OKpy’KawolleM Mupe (B TOM uucie (U3N4YEecKue
ABJICHHS B MPUPOJE: MPWIUBBI U OTJIMUBBI, JBH)KEHHE IUIaHET COJHEYHOW CHCTEMbI, PEAKTUBHOE JBUYKEHUE YKUBBIX
OpraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSCEHUE, CEMCMHMUYECKHE BOJHBI, LIyHAMH, 3XO, LIBETa Tel,
ONTHYECKHUE SIBJICHUS B MPUPOJAE, OUOJOTHYECKOE NEUCTBUE BUIUMOIO, YJIbTPAPHUOIETOBOTO M PEHTTEHOBCKOIO
U3TyUYEHHUH, eCTEeCTBEHHbI paJAMOaKTUBHBIN (DOH, KOCMHUYECKHE Jy4Yd, PaJMOAKTUBHOE M3JIyYEHHUE MPUPOIHBIX
MUHEPAJIOB, JEHCTBUE PAJUOAKTUBHBIX M3IYyYECHUH HA OPraHU3M YEJIOBEKA), IPHU 3TOM IE€PEBOAUTH NPAKTUYECKYIO
3a/1auy B y4€OHYI0, BBIJIETISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SIBJICHUM;

ONMKCHIBATh M3YYEHHBIE CBOMCTBA Tel M (U3UYECKUE SBJICHHS, MCHOJb3Yysd (U3MUECKUE BEIUYUHBI (CpEAHss U
MI'HOBEHHAsi CKOPOCTh Te€Jla IPY HEPABHOMEPHOM JABWKEHUH, YCKOPEHHE, IEpEMELIEHUE, IyTh, YIJIOBAasl CKOPOCTH,
CHJIa TPEHUSs, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOIO MaJieHus!, BEC Tella, UMITYJIbC Tela, UMITYJIbC
CHJIbI, MEXaHU4YeCcKas paboTa U MOIIHOCTb, OTEHUUAIbHASI SHEPTUS TeJa, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIH,
NOTEHIMAJIbHASI SHEPTUsl CKATOW NPYKUHBI, KUHETUYECKash DHEprusi, MOJHas MEXaHWYeCKas SHEpTus, NEpHoj U
4yacToTa KojeOaHMid, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKa3aTeb MPEIOMIICHUS
Cpelbl), MpH OMHUCAHWU MPABUWIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJNb3yEeMbIX BEIMYMH, O003HAUCHUS U
€AMHULIBI (PU3UYECKUX BEJIUYHMH, HAXOJIUTH (POPMYJIBI, CBS3bIBAIONIME AAHHYIO (PU3NYECKYIO BEIUUHUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH rpaKi U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIHYUH;
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XapaKTepU30BaTh CBOWCTBA Teld, (PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOJB3YS 3aKOH COXPAaHEHUS! YHEPIHH, 3aKOH
BCEMHUPHOI'O TATOTEHUs, NPHUHLMI CYNEPIIO3UIMN CUJI, IPUHLUII OTHOCUTENbHOCTH ['anmunes, 3akoHbl HproTOHA,
3aKOH COXpPAHEHUs HMMIYJIbCA, 3aKOHbl OTPAaKEHUS M MPEJIOMJICHUS CBETAa, 3aKOHBI COXPAHEHHS 3apsIOBOrO H
MacCOBOI'O YHCEJ MPH SJIEPHBIX PEAKLUAX, IIPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €TO
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBSCHATh (U3MYECKHE TMpPOLEecChl M CBOWCTBA T€ld, B TOM YUCIE M B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH MPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKHUX IIAroB C OMOpOM Ha 2—3 H3yYEHHBIX CBOMCTBAa (PU3NYECKHUX SABICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3a7ayd (ONMUpAIOIIMECs Ha CUCTEMY W3 2—3 ypaBHEHMIl), UCHOJIb3Yys 3aKOHBI U (OPMYJIBI,
CBA3BIBAIOIIME (PU3NYECKHE BEIWYMHBL: HAa OCHOBE aHalIM3a YCJIOBHMS 3aJadyd 3allHChIBATh KPATKOE YCJIOBHE,
BBISIBJIATh HEAOCTAIOIINE WIIM M30BITOYHBIE JAHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHMS,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATTMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3UUECKON BEIMYMHBI;

pacrno3HaBaTh NMpoOJeMbl, KOTOPblE MOKHO PEUIUTh NMPU MOMOIIM (PU3MUECKHX METOJOB, UCIOJIb3Ys ONHCAHHE
UCCJIEIOBAHUS, BBIJIECHATh IPOBEPSAEMOE IPEANOJIOKEHHE, OLEHUBATH IPABWIBHOCTh TNOpsAJIKAa MPOBEICHUS
UCCJIEIOBAHMS, I€TaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIbTaThl HAOIIOEHUHN U OTIBITOB;

MPOBOJIUTH ONBITHI O HAOJIOICHUIO (PU3UUECKUX SIBICHUHN WM (PU3NYECKUX CBOMCTB TeJ (M3y4YEeHHE BTOPOTO 3aKOHA
HreloTOHa, 3aKOHA COXpaHEHUs] SHEPTUH, 3aBUCUMOCTh MepHoja KojaeOaHui NMpy>KMHHOTO MasiTHUKA OT MacChl Ipy3a
U JKECTKOCTU MPY>KUHBI U HE3aBHCUMOCTb OT aMIUTUTYJbl MajblX KoJieOaHUH, MPsIMOJUHEIHOE paclpoCTpaHEeHHe
CBETa, pasjio’keHHEe Oelloro cBeTa B CHEKTP, M3YyYEHHE CBOWMCTB HM300paK€HUS B IJIOCKOM 3€pKalie U CBOICTB
U300pakeHUs TpeaMeTa B coOuparollel JIMH3e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEWYaThIX CHEKTPOB M3IyUYEHUS):
CaMOCTOSITENIbHO COOMpATh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 00OpYyAOBaHMS, OMMCHIBATH XOJ ONBITA M €ro
pe3ynbTaThl, ((OPMYIUPOBATH BHIBOBI;
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IPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpEAeIisisl CPeIHEEe 3HaUYCHUE U3MEPSIEMOI BETUYMHBI
(boxycHOE paccrosHME cobOuparomeld JTUH3bI), OOOCHOBBIBATH BBIOOp CHoco0a HW3MEpeHHs (HM3MEPHUTEIBHOTO
npubdopa);

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYMH C HCIOJIB30BAHUEM MPAMBIX H3MEPEHUN
(3aBHCHUMOCTD MyTH OT BPEMEHHM MPU PABHOYCKOPEHHOM JIBMXKEHHH 0€3 HadallbHOM CKOPOCTH, Mepuoja KoueOaHui
MaTEMaTUYECKOr0 MasTHUKAa OT JIJIMHBI HUTH, 3aBUCHUMOCTHU YIJIa OTPAKEHHUS CBETa OT YyIia MaJCHHUS U yrJia
MPETIOMIICHUS OT yTia MaJeHus): JIaHUPOBATh UCCIIEIOBAHHUE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOMYYEHHOW 3aBHCHUMOCTH (DM3MYECKHX BEJIWYUH B BUAE TaOMWIl UM TpaduKOB, NeiaTh BBIBOJIBI IO
pe3yJibTaTaM UCCIIEIOBAHNUS;

OPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIWYMH (CpeAHssi CKOPOCTh U YCKOpPEHHE Teja IpH
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOAHOTO MAJACHUS, KECTKOCTh NPYXKHUHBI, KOIDPHUIMEHT TpeHUs
CKOJIb)KEHUS, MEXaHN4ecKasi paboTa ¥ MOIIHOCTh, YaCTOTa M MEPHOJ] KOJICOaHH MaTeMaTHIEeCKOTO U MPY>KUHHOTO
MasiITHUKOB, OINTHYECKash Cujia cOOMparoled JIMH3bI, PaJMOAKTUBHBIA (DOH): IMIAHUPOBATH M3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIMOJIHATh HM3MEPEHUs], CIEAysl MPEAJIOKEHHOW HWHCTPYKLUUHU, BBIUUCIATH
3HaY€HHUE BEJIMYMHBI U AaHAJTM3UPOBATH MOJyYEHHBIE PE3YJIbTAThI C YUETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUH;
coOJII01aTh MpaBuila TEXHUKHU 0€30MacCHOCTH U padoTe ¢ 1abopaToOpHbIM 000PYI0BAHHUEM;

pa3iryaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PH3UYECKUX MOJEINEH: MaTepuaabHas TouKa, a0COIOTHO TBEPIOE TEIO,
TOUEYHBIN UICTOYHMK CBETA, Jy4, TOHKas JIMH3a, IJIJaHETapHasi MOJIEJIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SIpa;
XapaKTepU30BaTh MPUHIIUIIBI AEUCTBUS N3yUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPONCTB C ONOPOM Ha UX OMUCAHUS
(B TOM 4McIe: CIMIOMETp, AATYUKU TOJOKEHUS, PACCTOSAHUSA W YCKOPEHHs, pakera, 3XOJOT, OYKH, MEPUCKOII,
¢doToanmapat, ONTHYECKHE CBETOBOIbI, CIIEKTPOCKOII, T03UMETP, Kamepa BuiibcoHa), NCIONIb3ys 3HAHUS O CBOWCTBAX
(du3NUecKuX SABICHUN U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPONCTB, U3MEPUTEIBHBIX IPHUOOPOB U
TEXHOJIOTMYECKUX TPOLIECCOB NMPHU PEIICHUH YYEOHO-TPAKTHUUECKUX 3a/ay, ONTHUYECKHUE CXEMBbI I MOCTPOEHUs
M300paXeHUi B TNIOCKOM 3€pKajie U COOMparoIel JINH3E;

34



IPUBOJUTH NIPUMEPHI (HaXOIUTh HH(OPMALIMIO O IpUMEpax) MPaKTUYECKOTO UCMOIb30BaHUS (PU3NUECKUX 3HAHUM B
MOBCETHEBHON JKM3HM JUIsi obOecrieueHHs 0Oe30macHOCTH Tpu oOpallleHHd C NpudopaMu U TEXHUYECKUMU
YCTpOICTBaMH, COXPAHEHHUS 310POBbs U COOJIIOICHHS HOPM KOJIOTHUECKOTO MOBEJEHUS B OKPYIKAIOLIEH CPELE;
OCYIIECTBIIATh NOUCK HH(popMmanuu (uU3Nueckoro cojepxkanuss B HHTepHeTe, caMOCTOATENbHO (HOPMYIHPYsI
IIOUCKOBBIM 3allpoc, HAXOAUTh IIYTH ONPEAENICHUs JOCTOBEPHOCTH IOJYyYEHHOW HH(OpMalMM Ha OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJTHUTEIBHBIX UICTOYHUKOB;

MCIIOJIb30BaTh MPH BBIOJIHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JUTEPATYPY (PU3UUECKOTO COAEpKAHMS,
CIIPaBOYHBIE MaTEpHaJIbl, pecypchl ceTu MHTepHeT, BIaJeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3zoBaHus
MH(pOpPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIEC MUCbMEHHBIE U YCTHBIE COOOILEHUSI HA OCHOBE MH(OPMALIUK U3 HECKOJBKUX MCTOYHUKOB
(U3HUECKOro CcoAepX aHus, IMyOJIMYHO MPEACTaBIATh pe3yibTaThl NPOEKTHOW WM  HUCCIEI0BAaTEIbCKOU
NEeSATENBbHOCTH, IIPU ITOM I'PAMOTHO UCIOJIb30BaTh U3YUEHHBIN MOHATUWHBIN annapar U3y4aeMoro pasiesna GUu3nKu u
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALMEN ¢ Y4ETOM OCOOEHHOCTEMN ay IMTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHE BEMecTEa https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edso0o.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa LOK

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

32 HHepuus, Macca, IwoTHOCT, 4 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 Alaprertue xatxoCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMoc(eprioe raperiite ° https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
>1 Paora u MOIHOCTE 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTRIE MEXAHHIMET https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK

39


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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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