MHHHUCTEPCTBO NPOCBEIMEHUS POCCHIICKOM ®EJEPAIINUN
MunucrepcTBo o6pa3oBanusi M Hayku Pecmyosmmkn TaTtaperan
MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe yUpeKIeHne
«JInen Ne38» HuxHekaMCKOro MyHUIMIIAJIBLHOTO palioHa
PecnyOoimku Tatapcran
MBOY «JInuei Ne38» HMP PT

PACCMOTPEHO u ITPUHATO YTBEPXIAIO
Ha negarorndyeckom cosere Nel Hupextop MBOY «JIuneit Ne38» HMP PT
oT «29» aBrycra 2023r. T.M. I1aBnoBa

[Tpuka3z No235 ot «29» aBrycra 2023r.

. ™
JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudukaT; TOC6C3002DB072B44FCBA4D022ABA29E
Bnapeneuy: MNaenosa TaTeAHa MuxainoeHa
HeictevteneH ¢ 26.06.2023 no 26.09.2024

PABOYAS TIPOTPAMMA
(ID 4007925)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»
Ju1st oOyyaromuxcst 7-9 Kj1accoB

r. Hmwxaekamck, 2023 rox

[okyMeHT co3aaH B anekTpoHHow copme. Ne 11 ot 24.01.2024. NcnonHutens: MNasnosa T.M.

= SNEKTPOHHbIA
Ctpanuua 1 13 29. CtpaHuua cosgaHa: 24.01.2024 10:18

=¥ TATAPCTAH



MNOSCHUTEJBbHASA 3AIINCKA

[TporpamMma o ¢u3uke Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE IOJIOKEHUW U TPEOOBAHUI K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTelibHOM Mporpammel, npeactaBieHHbx B PI'OC OO0, a takxke ¢
yuéroMm (enepanbHOi paboueit mporpamMmbl BocnuTanus U KoHuenuuu npenoaaBaHus
yueOHOoro npeamera « Pu3nkay.

CopnepxaHue mporpaMMmbl MO (U3MKE HAMpapieHO Ha (QOpMUpPOBAHUE
€CTECTBEHHOHAYYHOMN IPaMOTHOCTH 00YYaIOUIUXCs M OpTraHU3alNI0 U3yYeHUs PU3UKHU Ha
JeSITeIbHOCTHOM OCHOBEe. B mporpamme mno (u3uMke YYUTHIBAIOTCS BO3MOKHOCTH
yaeOHOrO mpenMera B peanusamuu TpeboBanmii PI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METAaIllPpeIMETHBIM pe3yJibTaTaM OOYy4YeHUS, a TaKXKe MEXIPEIMETHBIC
CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus.

[TporpamMma o (u3HKe ycTaHABIMBAET paclpeiesieHue y4eOHOro Marepuaia mo
rojiaM oOy4denus (1o Kjiaccam), pejjiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTD U3YUECHUS
TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUs NPEAMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCH.

[TporpamMMma no ¢usuke pa3paboTaHa ¢ HENbIO OKa3aHUSI METOJUYECKONW TTOMOIIN
YUUTENIO B CO3/IaHUU paboueli IporpaMMbl 0 y4eOHOMY IIPEIMETY.

®dusuka SBISETCS CUCTEMOOOPa3yIOMIUM JUIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
M3y4yaeMbIX XUMHUEU, Ouosioruer, actpoHomued u ¢usuyeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, IPEIOCTABIACT HanOoIee sICHbIE 00pa3Iibl
NPUMEHEHUS HAYYHOTO METOJa TMO3HAHMS, TO €CTh CIoco0a MOMyueHHUsl TOCTOBEPHBIX
3HAHHUI O MUpE.

Onmna w3 rIaBHBIX 3a7ad (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIETO
o0Opa3oBaHMs COCTOUT B (DOPMHUPOBAHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH M HHTEpEca
K HayKe y OOy4aromuxcs.

N3yuenue pusuku Ha 6a30BOM ypOBHE NPEIIOJaraeT OBJIAJICHUE CIECIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUYHYIO ITPaMOTHOCTb:

o HAay49HO O0OBSACHATH SABJICHHS,
o OLCHUBATHh U IIOHUMATb OCOOECHHOCTH HAaY4YHOI'O UCCICIOBAHMA;
o HHTCPIPCTUPOBATL JAHHBIC K MCIIOJIB30BATH HAYUYHBIC NOKA3aTCIbLCTBA IJIA

MOJTYyY€HHS BEIBOJOB.

[enu nzyyenust pu3NKM Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs OMPEICIICHBI
B KoHuenmuu mnpenogaBanusi ydeoHoro mnpeamera «Dduzuka» B 00pa3oBaTeIbHBIX
OpraHu3amusax Poccuiickon Oenepauuu, peanu3yroLmx OCHOBHBIC
oOiieoOpazoBareNbHble  NPOrpaMMbl,  yTBEpKAEHHOM  pemenrem  Koseruu
MunuctepcTBa npocsenienust Poccutickoit denepanuu (mpotokon ot 3 aexadps 2019 r.

No [1K4BH).

eau nzyyenus pusnku:

. NpuOOpeTEeHuEe HHTEpeca W CTPEMJICHHS OOydYalolUMXCsi K HaydyHOMY
M3YYEHHUIO IPUPObI, Pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIe MO3HaHUsA U (HOPMUPOBAHHE
HCCJIEIOBATENbCKOIO OTHOIICHHUS K OKPYKAIOUTUM SIBJICHUSM;

. (dopMupoBaHrE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJibTaTa U3yuyeHUs: OCHOB

CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
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. dbopmupoBaHKE MPEACTABICHUNH O POJId (PUBMKHU IS PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

. pa3BUTHE  TMPEACTABICHHMM O  BO3MOXKHBIX  cdepax  Oyayuiei
npodeccruoHanbHOM eI TeIbHOCTH, CBA3aHHOU ¢ (PU3UKOM, MOArOTOBKA K JaJIbHEHUILIEMY
0Oy4EeHHIO B ’TOM HAlpPaBIICHUHU.

JlocTikeHne 3TuX Leaed nporpaMMbl o (PU3UMKE HA YPOBHE OCHOBHOI'O OOIIIETO
o0pa3oBaHUs 00ECIICUMBACTCS PEIICHUEM CIEAYIOIMINX 3a4aY:

. npuoOpeTeHrue 3HAaHUM O JUCKPETHOM CTPOCHHMH  BEUIECTBA, O
MEXaHUUECKUX, TETIOBBIX, YJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

. NpUOOpETEHUE YMEHUN OMHCHIBATH U OOBICHATH (PU3NUYECKUE SIBJICHHS C
MCIOJIb30BaHUEM TIOTYUCHHBIX 3HAHUI;

. OCBOGHHE METOJIOB pEIIeHUs NPOCTEHIINX pacdy€THBIX 3a7ad4 ¢
UCIIONIb30BaHUEM (DU3MUECKUX MOJIETeH, TBOPUECKUX U MPAKTHKOOPHUEHTUPOBAHHBIX
3ajay;

. pa3BUTHE YMEHMI HaONIOAATh MPHUPOIHBIC SBJICHUS M BBHIMOJHSITH OMBITHI,

nabopaTopHble pabOThl W HKCIEPUMEHTAIbHBIE HCCIEOBAaHUS C HCIOJb30BaHUEM
MU3MEPUTENBHBIX TPUOOPOB;

. OCBOEHHE MPUEMOB paboOThl ¢ MHpopManueil (PU3MUECKOTO COIEp KaHUA,
BKJIIOYAsi MH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3UKHU, aHATU3 U KPUTUUECKOE
OlICHUBaHUE UHGOPMAIINH;

. 3HaKOMCTBO €O cpepaMu MpoecCUOHANBHOMN J1eATEIbHOCTH, CBA3aHHBIMU C
(GU3UKOH, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTHIKCHHUSIX
(br3MUECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus oTBOAUTCA 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIeN0), B 8 Kiiacce
— 68 yacoB (2 uvaca B Hegento), B 9 wmacce — 102 uaca (3 yaca B Hememo).

[Ipennaraempiii B mporpamme mno (u3MKe NepedeHb JabopaTOpHBIX padOT U
OMbITOB HOCUT PEKOMEHJATENbHBIN XapakTep, YYWUTENb JieNaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pabdOT M  ONBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOEHHOCTEH
oOy4Jaronmxcs, CIHUCKa DSKCIEPUMEHTANbHBIX 3aJaHui, NpeNaraéMblx B pPaMKax
OCHOBHOT'O FOCYAApCTBEHHOI'0 dK3aMeHa 10 (U3HKE.
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY/KAIOIIEro MUpa.

@uszuka — Hayka O mnpupone. SBneHus npuponabl. DuznyUecKue SBICHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3mepenue Qusmueckux BenuuuH. Duznyeckue
npubopsl. [TorpemHocTs n3mepeHuit. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢usuka w© Jgpyrue ecCTeCTBEHHbIE HayKd  HM3y4daloT  MPUPOIY.
EcTecTBeHHOHAyUHBIN METO/ MO3HAHUS: HAOII0IEHNE, IOCTAHOBKA HAY4YHOI'O0 BOIPOCA,
BBI/IBIDKEHUE TUIIOTE3, SKCTIEPUMEHT IO MPOBEPKE THIOTE3, O0BSICHEHHE HA0II01aeMOT0
aByieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuyeckre, TEIUIOBBIE, AJICKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. dusndeckre NpuOOPsl M Mpoleaypa NPSMbIX U3MEPECHHN aHAJIOTOBBIM U

U (POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.

1. OrnpeneneHue EeHbl JeJIEHUS MIKaIbl U3MEPUTEIHLHOTO MPUOopa.

2. N3mepenne paccTosHUM.

3. N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

4, Onpenenenue pasMepoB MaJbIX TEl.

5. N3mepenue Ttemmeparypbl IpU IOMOIIHA >KHAKOCTHOTO TEPMOMETpa U
JaT4YiKa TEMIEPaTyphI.

6. [IpoBenenue wuccienoBaHusl MO IPOBEPKE THUMOTE3bI: MTAJTBHOCTH MOJIETA

HIapuKa, TyIEHHOTO TOPU30HTAIbHO, TEM O0JIbIlIe, 4YeM OO0JIbIlIE BHICOTA ITYCKA.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, MX pa3Mepbl. OIBITHI, TOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHune yacTul BemecTsa. CBA3b CKOPOCTH ABUKEHUS YACTHUL] C TEMIIEPATYpOH.
BbpoyHoBckoe nBuxkenue, nuddysus. BzanmoaencTere 4acTull BEIIECTBA: MPUTSIKEHUE
Y OTTAJKABAaHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEW M TBEPIBIX
(KpucTalinyeckux) Ted. B3auMocBsi3b MEXAY CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpavuu.

1. Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

2. Hab6nronenue nuddysun.

3. Habmonenue SIBJICHU, OOBSICHSFOIIMXCS MPUTSHKEHUEM W

OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.
Jlabopamopuvie pabomul u onvimaol.

1. Ouenka pauameTpa aroMa METOAOM PSA0B  (C  UCIOJIb30BAHUEM
dhororpaduii).
2. OnEeITHI 11O Ha6J]}OILGHI/IIO TCIIJIOBOT'O paCIMpPCHUS Ira30B.
3, OIBITHI 110 OOHAPYKEHHIO AECHCTBUS CUII MOJIEKYIIIPHOTO IPUTSHKEHHUS.
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Pa3nen 3. /IBH:KeHHe H B3aUMOdeHCTBHE TeJl.

Mexannueckoe JBHKEHME. PaBHOMEpHOE W HEPAaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTb TP HEPABHOMEPHOM JBHKEHUU. Pacyér myT u BpeMeHu
JIBHKCHUSL.

SlBneHne wHepuMH. 3aKOH HHEpUUHU. B3anmoneincTBhe Ten Kak MOpHYUHA
U3MEHEHHUSI CKOPOCTH ABWKEHMS Tesl. Macca kKak Mepa MHEpTHOCTH Tena. [InoTHocTh
BenecTBa. CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.

Cuita kaK XxapakTepuCTHKa B3auMoAencTBHs Tel. Cuia ynpyroctu u 3akoH ['yka.
N3MepeHune cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS U cuiia TskecTh. Criia
TSKECTU Ha Ipyrux mianerax. Bec rena. HeecomocTs. CnoskeHHe CHII, HAlIPaBIEHHBIX
no ogHou mpsimoil. PaBHonelctByromas cui. Cuia TpeHusl. TpeHHE CKOJIbKEHUS U
TpEeHHUeE NMOoKosl. TpeHue B IpUpoie U TEXHHUKE.

Hemoncmpauuu.

Habnronenue MexaHn4ecKoro IBM>KEHHUS Tela.

N3mepenne cKkOpOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
HabGutoienue siBJeHUsI UHEPIUH.

HabitoieHne n3MeHeHus: CKOpOCTH MPU B3aUMOJICHCTBUU TEJl.
CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.

CroxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.
ﬂaﬁopamopubw pabomul u onvimaol.

S

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUKEHUS (LIapuKa B JKUJKOCTH,
MOJIETH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. Omnpenenenne cpeaHel CKOPOCTU CKOJIbKEHUS Opycka WM IIapuKa [0
HAaKJIOHHOW INIOCKOCTH.

3. Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTh pacTsKeHus (aedopmanun)
PYXUHBI OT TIPHIIOKEHHOU CHJIBI.

5. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJBKEHHS OT

BECA TEJIA U XapaKTepa CONPUKACAIOIIMNXCS [TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

HNasnenue. CriocoObl yYMEHBIIEHHS U yBeJIWYeHHs AaBiieHus. JlaBieHue rasa.
3aBHCUMOCTh JaBJICHUS raza oT o0béma, Temnepatypsl. [lepenaua nasieHus TBEPAbIMU
TEJaMH, >KUAKOCTIMM M Taszamu. 3akoH Ilackansa. IIHeBMarnueckue MalIVHBI.
3aBUCHUMOCTb JIaBJICHUS JKUAKOCTH OT TayOuHBL. ['mapocratMueckuid mapajokc.
Coo0mmatomuecs cocynbl. [ 'uapaBirueckiue MEXaHU3MBI.

Atmochepa 3emnn u atrmocdepHoe napieHue. [IpuyuHBI CyliecTBOBaHUSA
Bo3aymHOM oOonouku 3emiu. OnweiT Toppuuennu. W3mepenue armochepHOro
JaBjeHUsl. 3aBUCUMOCTh aTMOC(EpPHOTO JAaBIEHUS OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 17151 M13MepeHus aTMOC(EpHOTo 1aBJICHHUS.

JlelicTBre KUIOKOCTM M ra3a Ha IIOIPYKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.

Hemoncmpauyuu.

1. 3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

2 Ilepenaya naBieHUst ) KUIAKOCTBIO U Ta30M.

3 CooOmiaromuecs: Cocyabl.

4. I'mppaBnuuecknii npecc.

5 [IposBienue nercTBus aTMOC(HEpHOTO TABICHHUS.
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6. 3aBUCHMOCTH BBITAIKHBAIOIICH CHUIIBI OT 00bEMa TOTPYKEHHON YacTH Teja
Y TJIOTHOCTH KUJAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BHITECHEHHOM JKUIKOCTH.

8. YcnoBure miiaBaHus Te: IJIaBAaHUE WM NOTPY>KEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIICHHSI TUIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaul.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00BbEMA MOTPYKEHHOU B
JKHJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKMBAIONMICH  CWJbI, JICMCTBYIOLIEW Ha  TEJIO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIBI, TEUCTBYIOLIEH Ha TEJIO
B ’KMJIKOCTH, OT MAcCChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIONIEH  CHIIBL,

JEUCTBYIOUIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHOMN B )KUIKOCTh YAaCTH TeJa U
OT IUNIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanne apeoMerpa WIA  KOHCTPYHPOBAaHUE JIOAKA U
OIpeeIIeHHUE €€ TPY30II0ABEMHOCTH.

Pazgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckasi pabota. MOITHOCTb.

[TpocThie MeXaHU3MBI: pbluar, 0JI0K, HaKJIOHHAs II0CKOCTh. [IpaBuio paBHOBecHs
peiyara. [IpumeHeHue npaBuiia paBHOBECHsS pblyara K OJIOKY. «30JI0TO€ MpaBUIIO»
mexanuku. KITJI mpoctsix Mmexanu3mMoB. IIpocTeie MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass  sHeprus. KuHetndeckas W = IOTEHUHANBHAS  DHEPIHS.
IIpeBpaiienre ONHOrO BHJIA MEXAHWYECKOW JHEPTUU B APYrol. 3aKOH COXPaHEHUs
DHEPIrUU B MEXaHHUKE.

Hemoncmpauuu.

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

1. Omnpenenenre padOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JIBMKEHHUH TeJja 10
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenune KIIJ] HakJIIOHHOM TIIIOCKOCTH.

4. N3yueHune 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

8 KIIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBI€E TTOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHHS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJI. OMBITHI, TOATBEPAKAAOIINE OCHOBHBIE TTOJIOKEHUS
MOJICKYJIIPHOKUHETUYECKOW TEOPUH.

Mogenu TBEPAOrO, JKHAKOTO W Ta3000pa3HOr0  COCTOSIHUM  BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB Ta3oB, >KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJI0KEHUM MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. CmMaunBaHue
Y KalWUIAPHBIC SIBIICHUSA. TemIoBOe paCUIMPEHHUE U CKATHE.

Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YACTHII.
Buaytpennsis sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEW 2HEPruu: TeIulonepenada u
coBepiieHne paboThl. Bunabl Temonepegadyu: TEIJIONPOBOJHOCTh, KOHBEKIIHS,

H3JIyYCHHC.
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KommuectBo TemnoTel. YIeabHas TEIUIOEMKOCTH BeEIIeCTBa. 1emIOOOMEH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. [InmaBnenue m oTBepaeBaHue
KPUCTANIMYECKUX BEIECTB. YJenbHas TerioTa IaBieHus. [lapooOpa3zoBanue u
KoHJeHcanus. HMcmapenuwe. Kumenuwe. VYaenpHas TemjioTa IapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUsI OT aTMOC(EPHOTO AaBICHUS.

BrnaxkxHocTh BO311yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[TpuHumne! paboTel TeroBbIx apurareneit KI1JI TermoBoro asurarens. TemioBsie
JBUTATEIU U 3alIMTa OKPYKAIOIIECH CpeIbl.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. Habmoienne 6poyHOBCKOTO IBHXKEHUSI.

2. Ha6nronenune nuddysun.

3. HaOmroneHne sBIIeHUI cCMaYMBaHUS U KAITMJUIIPHBIX SBIICHHIA.

4. HaOmroeHre TemIoBoro pacimpeHus Tell.

5. V3MeHeHne naBieHUs raza NMpH W3MEHEHHH 00bEMa W HarpeBaHUH WU
OXJIaXKICHUH.

6. [TpaBuna u3MepeHus TEMIIEPaTyphI.

7. Bunp! Temonepenayn.

8. OxJaxeHre Ipu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMHU CHIIAMH.

10.  CpaBHEHHME TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

11.  HaOmromenue kumeHus.

12.  HaOmomeHne MoCTOSTHCTBA TEMIIEPATYPHI TTPH TUTABJICHHH.
13.  Mopenu TeIIOBBIX JBUTATEIICH.

Jlabopamopusie pabomul u onvimel.

1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI O BRIPAIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WJIA caxapa.

3. OnpITel IO HAOIIOJEHUIO TEIJIOBOI'O PACIIUPEHMS Ta30B, KHUJIKOCTEH WU
TBEPABIX TEII.

4. OrnpeneneHre qaBICHUS BO3IyXa B OalJIOHE HITIPHUIIA.

5. OnbIThl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTH [IaBJICHUS BO3JyXa OT €ro
00bEMa M HArPEBaHUS WA OXJIKICHHS.

6. ITpoBepka rumore3sl IMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKOMN TPYOKE OT TeMIIePaTyPhI.

7. HaOnronenne wu3MeHEeHHMs] BHYTPEHHEM »JSHEpruM Tejna B pe3yjbTare
Terionepeaayu U padboThl BHEUTHUX CHJI.

8. UccnenoBanue siBaeHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiuYeu BOJIBL.

9. OrnpeneneHre KoJIM4eCcTBa TEIUIOTHI, TOJTYYEHHOT0 BOJIOH MPH TEII00OMEHe

C HarpeThiM METATUYECKUM LUIUHAPOM.
10.  OnpeneneHue yIeapHON TEINIOEMKOCTH BELIECTBA.
11.  HccnenoBaHue mpolecca HCIIapeHusl.
12.  OnpeneneHue OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.
13.  OnpeneneHue yieabpHON TEIUIOTHI IJIABJIEHUS JbJA.
Pa3znen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.
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Onextpusanus Ten. JlBa poaa dIEKTpUYECKUX 3apsaoB. B3ammMopeiicTBue
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCHMOCTb CUIIbI B3AMMOJICHCTBHS 3apSKEHHBIX TEJ
OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY TEJIaMu).

Onekrtpuyeckoe mnosie. Hampsok€HHOCTh  2nexkTpuyeckoro mnosst.  [IpuHnmn
CYIEPIO3ULIMHU FTEKTPUUECKUX 0JIEN (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn »nekTpuYecKux 3apsioB. OJIEMEHTApHbBIA JJIEKTPUYECKHUM 3apsi.
Crpoenue atoma. IIpOBOOHUKHM M AMAJIEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsna.

DIIEKTPUYECKHUNA TOK. Y CIIOBHS CYIIECTBOBAHUS IJIEKTPUIECKOT0 TOKa. MIcTOUHMKH
MIOCTOSIHHOTO TOKa. JIEHCTBUSA 3IEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUNA TOK B KUIKOCTAX U razax.

Onextpuyeckas nenb. Cuiia Toka. JneKTpuueckoe HanpsbkeHue. ConpoTuBIIEHNE
IIPOBOJIHUKA. YJIEbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma [js ydacTKa LEenu.
ITocnenoBarenbHOE M MTapaUIEIbHOE COCTUHEHUE ITPOBOTHUKOB.

Pabota © MOIIHOCTH 3JIEKTpHYECKOro TOKa. 3akoH Jxoyns—Jlenma.
DJNeKTpUUYecKue LEeNU M NOTpeOUTenH 3JIeKTpuueckor sHepruu B ObITy. Kopotkoe
3aMBbIKaHHE.

[TocTosiHHBIE MarHuThl. B3anmonelicTBHE MOCTOSHHBIX MAarHuToOB. MarsuTHoe
nosie. MarsuTHoe nosie 3eMiId U €ro 3HadueHue JUis Ku3HHA Ha 3emie. OnslT Opcrena.
MarHutHoe 1noJie IEKTPUYECKOro Toka. IIpuMeHeHue 3JIEKTPOMAarHuTOB B TEXHUKE.
JIeficTBUE MarHUTHOTO IOJISI HA ITPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb IIOCTOSIHHOTO
ToKa. lcnonp30BaHuEe DIEKTPOABHUIaTelied B TEXHUYECKUX YCTPOWCTBAX MW HA
TPaHCIIOPTE.

Oneitel @apanes. SBneHue syekTpoMarHUTHOM uHAYKUWU. IIpaBuno Jlenna.
Onextporenepatop. CriocoObl MOIYYEHUS 3JEKTPUUECKON SHEPTUU. DNEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOUHHUKAX SHEPIHH.

Hemoncmpauuu.

DIIeKTpU3aLUS TEIL.

JIBa pozaa 3JIEKTPUYECKUX 3apsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DnekTpocTaTuyecKass UHAYKIUS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3apsI0B.

[IpOBOIHUKY U JUBTIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTOYHMKHM TTOCTOSIHHOTO TOKA.

9. JIeHCTBHS DIEKTPUUECKOTO TOKA.

10.  DJIEKTPUYECKHM TOK B HKUJIKOCTH.

11.  T'a30BbIl pa3psia.

12.  M3MmepeHune cuiibl TOKa aMIIEpPMETPOM.

13.  M3MepeHHne 3JeKTpUUECKOTO HANPSKEHUS BOJIBTMETPOM.

14, Peocrar u Mara3suH COIPOTHUBIICHUN.

15.  B3anmoaencTBUE MOCTOSIHHBIX MarHUTOB.

16.  MogaenupoBaHue HEBO3MOXHOCTH Pa3IEJICHUs MOJIOCOB MarHuTa.
17.  MoJenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmbIT Dpcrena.

19.  MarautHoe noJsie Toka. DJEeKTPOMAarHmr.

20.  JleMcTBME MAarHUTHOTO IOJIS HA IPOBOJAHUK C TOKOM.

® NS,k WD
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21.  DIJIEKTPOJBUTaTENb NOCTOSIHHOIO TOKA.

22.  HccnenoBaHue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

23. Onbitel Dapanes.

24.  3aBUCHMOCTb HAIIPABIICHUS HWHIYKIIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHHUSI.

25.  DIIEKTPOre€HEepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1. OnpITel MO HAOMIOACHUIO OJEKTPU3ALMH Tl MHAYKIMEH U TpH
CONPUKOCHOBEHHH.

2. HccnenoBanne OEHCTBUSA AJIEKTPUYECKOTO IO HA NPOBOJHHMKHA H
TUDIIEKTPUKH.

3. COopka u mpoBepka pabOTHI IEKTPUUECKOMN TIEMH TOCTOSTHHOTO TOKA.

4. H3mepenue u peryiupoBaHue CUJIbl TOKA.

5. W3mepenue u perynupoBaHue HaMPsHKCHHUS.

6. HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4YEpe3 PE3UCTOp, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATPSKEHUS HA PE3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb AIIEKTPUUECKOTO
COTIPOTHBIICHUS! TPOBOJHMKA OT €ro JUIMHBI, IUIOIAAN TONEPEYHOrOo CEYEHHs U
MaTepuana.

8. [IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM MpPU  MOCIEA0BATEIbHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBwia [ CHIBI TOKa MPH MapauieIbHOM COCTUHEHHUH
PE3UCTOPOB.

10.  OmnpeneneHue padOThI ANEKTPUUECKOTO TOKA, UIYILETO YEPE3 PEIUCTOP.

11.  OmnpeneneHre MOIIHOCTH — JJIEKTPUYECKOIO TOKA, BBIIEISAEMOW HAa
pe3ucrTope.

12.  HccrmenoBanve 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YEPE3 JAMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13.  Onpenenenne KIIJ] HarpeBarens.

14.  HccienoBanue MarHuTHOIO B3aMMOJIEUCTBHUS MIOCTOSHHBIX MarHUTOB.

15.  V3yyeHne MarHUTHOTrO MOJIsl MOCTOSIHHBIX MAarHUTOB IIPU X 00bEIUHEHUU
U pa3JeIICHUH.

16.  HccinenoBanue AeNCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OneITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI B3aUMOICUCTBUS KaTyILIKH
C TOKOM Y MAarHMATa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.

18.  M3ydeHue neMCTBUSI MAarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

19.  KoHcTpyupoBaHue 1 U3ydyeHue padboThl JIEKTPOABUTATEIIS.

20.  M3mepenune KII/] anexkTpoaBUraTeIbHON yCTaHOBKHU.

21. OnpITEl 1O HCCIICAOBAHUIO ABJICHUA 3JI€KTpOMaFHHTHOI>’I HHAYKIOWHA:
HCCICOAOBAHUC U3MEHCHUM 3HAYCHUS U HampaBJICHHUA NMHAYKIOWMOHHOT'O TOKA.
9 KNIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe  ABWKeHHE. MarepuanbHas Touyka. (Cucrema  OTCUéra.
OTHOCUTEIIBHOCTh ~ MEXaHWYECKOI'O  JIBW)KCHMs. PaBHOMEpHOE  NpSAMOJIMHENHHOE
nerokeHue. HepaBHomepHOoe mnpsMosMHeWHOe ABukeHue. CpenHsss M MIHOBEHHas
CKOpOCTb TeJja IIPU HEPABHOMEPHOM JBUIKCHUH.
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Yckopenne. PaBHoyckopeHHOE IPSIMOJIMHEHHOE BIKeHue. CBOOOIHOE MaieHueE.
OnbiTel ["anunes.

PaBHOMEpHOE nBH)KEHME MO OKpyXHOCTH. Ilepuony u wyacrora oOpaiieHwus.
JIunelinas n yriaoBast CKOpocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

ITepBbiii 3akoH Hprorona. Bropoi 3akoH Herotona. Tperwmii 3akoH HproToHa.
[IpuHIMI CYTIEpIIO3ULIAN CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: CHJIa TPEHHs CKOJIBKEHHUS, CHJIA
TPEHUS NIOKOS, IPYTUEe BUJIbI TPEHUS.

Cuna TAXKECTH U 3aKOH BCEMUPHOT'O TSATOTEHUS. Y CKOPEHUE CBOOOHOTO Na/ICHNUS.
JBrxenue mianer Bokpyr CousHua. IlepBasg kocmuueckast ckopoctb. HeBecomocTs u
IIEPErpy3KH.

PaBHOBecue MmartepuanbHONl TOYKH. AOCONMIOTHO TBEpHAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpameHuss. MOMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tenma. M3meHenne wmmmynbsca. Mmmynsc cuiibl. 3aKOH COXpaHEHUS
uMITysbca. PeakTuBHOE ABUKEHUE.

Mexannyeckasi paboTa U MOIIHOCTb. PaboTa Cuil TSDKECTH, YNPYroCTH, TPEHMUS.
Cs13b 5Hepruu u pabotsl. [loTeHnanbHas 3Heprus Teina, MOAHATOTO0 HaJl HOBEPXHOCTHIO
3emud. [loTeHManbHas 3Heprus cxxaTou npykuHbl. Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPI M.

Jemoncmpayuu.

1. HabitoieHne MexaHM4ecKoro JBHKEHHS Tela OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

2. CpaBHeHrE NyTed M TPACKTOPUM IBWKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

5. HaGnronenue ABMXKEHUS Tella M0 OKPYKHOCTH.

6. HaGnrogeHne MexaHu4ecKuX SIBIEHUHM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBMKEHMM OTHOCHTEIBHO KaOMHETa
bu3uKH.

7. 3aBUCUMOCTh YCKOPEHHMs Te€la OT MAcChl Tejda U JEHCTBYIOLIEH Ha HETro
CUJIBI.

8. Ha6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBHUH TEIT.

9. M3meHnenue Beca Tesa npyu yCKOPEHHOM JBHKECHUU.

10.  Ilepemaya uMIrynbca npy B3anMOJCUCTBUU TEN.

11.  IlpeobpazoBaHusi SHEPTUU MIPU B3AUMOJICHCTBUH TEII.

12.  CoxpaHeHHe UMITYJIbCAa IPU HEYTIPYTOM B3aUMOJECHCTBHM.

13.  CoxpaHeHue UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aUMOJEHCTBUM.

14.  HaOmroeHue peakTUBHOTO JIBH>KEHHUS.

15.  CoxpaHeHHEe MEXaHUYECKOM SHEprUM MpU CBOOOTHOM NaJCHUH.

16.  CoxpaHEeHHE MEXaHMYECKON DHEPTUU MPU ABWKECHHUM TEJIa MO JCHCTBUEM

PYKHUHBIL.

Jlabopamopuvie pabomul u onvimaol.

1. KoucTpyupoBanue TpakTa A pa3roHa W JalbHEWUIIET0 PaBHOMEPHOIO
JBMYKCHUS [IAPUKA WU TEJIEHKKH.

2. Omnpenenenue cpenHeld CKOPOCTH CKOJNBXKEHHUS OpycKa WM JBHKEHUS

[IapukKa I11o HAKJIOHHOM MJIOCKOCTH.
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3. OnpeneneHue yCKOpPEHHUsI Tejla MPU PABHOYCKOPEHHOM JIBUKEHUH 10
HAKJIOHHOM TIJIOCKOCTH.

4. HccnegoBanue 3aBUCMMOCTH IMYyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM
JIBMYKEHUU 0€3 HaYaJIbHON CKOPOCTH.
5. [IpoBepka TrHUMOTE3bl: €CIAM TPU PABHOYCKOPEHHOM JBIXKEHUU 0e3

HavyaJlbHOU CKOpPOCTH IIYTU OTHOCATCA KaK pPAL HCUYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUC
IMPOMCIKYTKH BPCMCHH OAWHAKOBEI.

6. HccnenoBanue 3aBUCUMOCTH CHUJIBl  TPEHHSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUS.

7. Omnpenenenre koduIeHTa TPEHNUS CKOTBKCHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

9. Onpenenenne padOThI CUJIbI TPEHUS IIPU PABHOMEPHOM JIBH)KEHHUH Tea MO

TOPU30HTAIBHON TOBEPXHOCTH.

10.  Ompenenenue paOOThl CUJIBI  YIOPYTOCTH MpU MOABEME TIpy3a C
HCITOJIb30BAHUEM HENOBMIKHOI'O 1 IOJABMKHOI'O OJIOKOB.

11.  H3ydeHue 3aKOHA COXpaHECHUS YHEPIHUH.

Pa3znen 9. Mexannveckue KoJie0aHusl ¥ BOJIHbI.

KonebarensHoe nBmwkeHue. OCHOBHBIC XapaKTEPUCTHKW KOJIGOAHMM: TIEPHOI,
4yacToTa, aMIUIMTyJa. MareMaTH4eCKMd W NPYKUHHbIA MasTHUKHU. [IpeBpainenue
DHEPIruM IPH KoJIeOaTeIHbHOM JIBHUKESHUH.

3aryxaronue kojiebanus. BeinyxneHnsie konebanus. Pezonanc. Mexannueckue
BOJIHBI. CBOMCTBAa MeXaHW4YeCKUX BOJH. [Ipo/ionbHBIE W momepeyHble BOJIHBI. J[inMHa
BOJIHBI M CKOPOCTh €€ pacnpoCTpaHCHHs. MeEXaHMYEeCKHE BOJHBI B TBEPIOM TeEIE,
CEHICMHYECKHE BOJIHEI.

3Byk. I'pomkocTh 3Byka M BblcoTa ToHAa. OtTpaxeHue 3Byka. HMHppa3Byk u

YIBTPa3BYK.

Hemoncmpauuu.

l. HaGmronenne xoieOaHuii Ted mOa JEUCTBHEM CHJIBI TSHKECTH W CHIIBI
YIPYTOCTH.

2. Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3 Habmronenune BeIHYXICHHBIX KOJICOAHWI M pe30HaHCA.

4. Pacnpoctpanenue npo10IbHBIX U MTOMEPEYHBIX BOJH (HA MOCIH).

5 Habmronerune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

Jlabopamopuvie pabomel u onvimel.
1. Omnpenenenre 9acTOTHI ¥ MeproIa KOJICOaHH MaTeMaTHIeCKOTO MasTHHKA.

2. OnpeneneHre 4acTOThI U Meproa KojieOaHUN NPy KUHHOTO MasiTHUKA.

3. HccnegoBanue 3aBUCMMOCTH Tepuo/ia KoiaeOaHW MOABEIIEHHOTO K HUTH
rpy3a OT JAJUHBI HUTH.

4. HccnegoBanue 3aBUCUMOCTH MepuoAa KoieOaHuid Npy>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCHUMOCTH IEpHOJa KojeOaHUi Ipys3a, MOJBELICHHOTO K
HUTH, OT MacChl Tpy3a.

6. OnbIThl,  JEMOHCTPUPYIOLUIME  3aBUCHMOCTh  Iepuoja  KoJjeOaHui
MPYKUHHOTO MAasATHUKA OT MACChI IPy3a U KECTKOCTH NPY>KUHBIL.

7. N3mepeHne yckopeHus: CBOOOJHOIO MaJeHMUS.

Paszpnen 10. DiiekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
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DNEeKTPOMarHuTHOE ToJIE. DONeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama 3JIEeKTpOMarHuTHBIX BOJIH. lcnosib3oBaHuE
AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOW CBSA3H.

OnekTpoMarsuTHas npupona csera. CKkopocTs cBeTa. BoIHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu.

1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOKCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. N3ydeHne CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOUIBHOTO
TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas momenb cBera. Mcrounuku csera. [IpsMmonmHENHOE pacnpoCTpaHEHHE
ceera. 3atmenuss Comuua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPaKECHUS CBETA.

[Ipenomiienue cBera. 3aKOH NpeoMIIeHU cBeTa. [[o1HOE BHYTpEHHEE OTpaKEHUE
cBera. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.

Jlunza. Xon nyueit B nuH3e. OnTryueckas cucreMa ¢ortoariapaTra, MUKpPOCKOIa U
Teneckona. I'a3 kak onTudeckas cuctemMa. bam3opykocTh U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criektp. OnbiThl HptoToHa. ClioskeHNE CIIEKTPATbHBIX
1uBeToB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpssMonuHEHOE paCIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n300pakeHuM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUH CBETOBO/I.

Xon nyyei B coOuparolieit JImHse.

XoJ1 Tydel B pacCEUBAIOIICH JIMH3E.

[Toyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpuniun aeiicTBus dhoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

Mopens rnasa.

11.  PasnmokeHue 6e1oro cBeTa B CIEKTP.

12.  Tlomydenue Oenoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanue 3aBUCHMOCTH YIjla OTPaKEHHUS CBETOBOTO Jyda OT yIJia

e A o e

_
e

MaJICHUS.

2. W3ydenne xapakTepuCTHK N300pakeHUs IpeIMeTa B TNIOCKOM 3epKale.

3. HccnenoBanne 3aBUCHMOCTH YIJIa MPEIOMIICHHSI CBETOBOTO Jyda OT yIJia
MaJCHUS Ha TPAHUIIE «BO3TyX—CTECKIIO.

4, [Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

5. Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparomieit
JIUH3HI.

6. OnBITH TIO Pa3JIOKEHUIO OEJIOTO CBETA B CTIEKTP.

7. OnbITEl IO BOCTIPUATHUIO I[BETA TPEIMETOB IMPH MX HAOIIOJACHUU 4Yepes

I[BETOBBIE (DUIIBTPHI.
Pa3nen 12. KBanToBbBI€E SIBJICHHUS.
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OmnbiTel Pesepdopna m mnanHetapHas mofenb aroma. Moxens atoma bopa.
Hcnyckanue n normouieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- 1 ramma-usnydeHus. CTpoeHHue aTOMHOTO siApa.
Hyknonnas Mmoaens atromHoro sigpa. M3oronel. PagnoakTuBHbie nipeBpatieHus. [lepuon
MOJIypacmajia aTOMHBIX SAEP.

SnepHble peakiuy. 3aKOHbI COXPAHEHUS 3apsIIOBOTO M MACCOBOTO YHCEN. DHEPTUS
CBSI3M aTOMHBIX sfep. CBsi3b Macchl M dSHEpruM. Peakiuu cuHTE3a W JICJICHUS S7EP.
Nctounuku saeprun CostHIA U 3BE3.

Snepunas osHepretuka. JIeHCTBUS paJIMOAKTUBHBIX M3JIYYCHHH Ha IKUBBIC

OpTaHU3MBI.
Hemoncmpauuu.
1. CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.
2. CrexTphl pa3IM4YHbIX Ta30B.
3. CnekTp Bogopoa.
4. Habnronenue tpexoB B kamepe Busbcona.
5. PaboTa cuéTunka HOHUZUPYIONTUX U3TYyUCHUH.
6. Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. Hab6nrofieHue CrutonHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YACTUIIBI 10 TOPMO3HOMY ITYTH
(o dororpadusm).

3. N3mepenue pagnoakTUBHOTO oHa.

IHoBTOpUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000AIOMINKA MOAYIb MPEAHA3HAYEH IJI CUCTEMATU3ALMHU U
000011IeHHs] TPEIMETHOTO COJEPKAHUS U ONBITA ESITEIbHOCTH, TPUOOPETEHHOTO TPH
M3YYEeHUU BCEro Kypca (U3MKM, a Takke JJii TMOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY AK3aMEHY MO0 (hU3MKE JIJIs1 00yHaroUXCsl, BHIOPABIIUX ATOT yUCOHBIM
IpEeaMET.

IIpy m3yyeHMM INAHHOTO MOIYJS PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOecneuyMBaeTcs JIOCTHKEHUE IPEIMETHBIX U
MeETaIpeaMETHBIX IUTAHUPYEMBIX pe3yJIbTaTOB oOyueHus, bopmupyercs
€CTECTBEHHOHAy4YHasi I'PaMOTHOCTb: OCBOCHME HAy4YHBIX METOIOB MCCIEA0BaHUsA
SIBJICHUH MPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBACHATh (PU3NUECKUE SBICHMUS,
IIPUMEHSSA TOJIyYCHHBIE 3HAHWs, pEIlaTh 3aJadd, B TOM YHUCJIE Kadye€CTBEHHbIE U
DKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO AEATEIBHOCTHBIM XAPAKTEP JAHHOIO pas3liesia peaau3yeTcs 3a
C4€T TOrO, 4YTO OOYHAIOUIUECS BBITOJHSIOT 3aJaHusl, B KOTOPHIX UM MPEAJIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HaHUW PAClO3HABaTh U HAYYHO OOBICHATH (PU3NUYECKUE
SIBJICHUS B OKPY’KAIOLLIEH IIPUPOAE U ITIOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOAbl HCCIEAOBaHUS (PU3MYECKUX SIBIICHUU, B TOM
YUCJIE IS IPOBEPKU TUIIOTES U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHBbIE OCHOBbI HanOoJiee Ba)XHBIX JOCTMXKEHHUH COBPEMEHHBIX
TEXHOJIOTHI, HalpUMEpP, MPAKTUYECKOrO0 HCIIONb30BaHNUA Pa3IUYHbIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA MNPEBPALICHUS M COXPAaHEHHs BCEX HW3BECTHBIX BHJIOB

OHCPIHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA HPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydenne Qu3uku Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs HANpaBICHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METalpPEJAMETHBIX M MPEeIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

B pesynbTrare nzydenus (pU3MKU Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUS Y
oOyyaromerocst OynyT chopMUpOBaHBI CIICAYIONINE TUYHOCTHBIE PE3yJIbTAThl B YACTH:

. 1) naTpuOTHYECKOT0 BOCIIMTAHMS:

. - TpPOSIBJICHUE HHTEpECAa K HUCTOPUM U COBPEMEHHOMY COCTOSIHHIO
poccuiickoil GrU3NIECKON HAyKH;

. - IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

. 2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

. - TOTOBHOCTb K aKTUBHOMY Yy4YacTHI0O B OOCYXIEHUU OOIIECCTBEHHO

3HAUYUMBIX M O3THYECKHX MpPOOJIEM, CBSA3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM
JTOCTH)KEHUU (PU3UKH;

. - OCO3HAaHHME BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHLHUIOB B JIEATEIbHOCTH
YYEHOTIO;

. 3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

. - BOCIIPUSITUE ICTETHUECKUX KaueCTB (PU3NUECKON HAYKH: €€ TApPMOHUYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

. 4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

. - OCO3HAHME IICHHOCTH (PU3MUECKOW HayKM KaK MOIIHOIO MHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaXKHEHIIIEH COCTABIISIOLIEH KYJIbTYPBI;

. - pa3BUTHE HAY4YHOM JIF0O03HATEIBHOCTH, MHTEpECa K UCCIIEI0BATENbCKON
NEeSATENBHOCTH;

. 5) ¢dopvmupoBaHuss KyJbLTYPbl 3A0POBbSI H 3MOLUHMOHAJILHOIO
0/1aromnoJIy4us:

. - OCO3HAaHHME IIEHHOCTHM 0e30macHOro oOpa3za >KHW3HM B COBPEMEHHOM

TCXHOJIOTHUYCCKOM MUPEC, BA)KHOCTH IIPaBHJI 0e30IMacHOTO IMOBCACHM HA TPAHCIIOPTC, HA
aoporax, € 3JICKTPUYCCKUM U TCIIJIOBBIM O60pyI[OBaHI/I€M B JOMAalIHUX YCJIIOBUAX]

. - c(hopmMupoBaHHOCTh HaBblKa pedJIeKCUH, MPU3HAHUWE CBOETrO MpaBa Ha
OLIMOKY M TaKOr'o e Mpasa y APYyroro 4ejaoBeKa;

. 6) Tpy10BOr0 BOCIIUTAHUS:

. - AKTMBHOE y4YaCTHE€ B PELICHUU NPAKTUYECKUX 3a1ad (B paMKax CEMbH,

o0pa3oBaTenpHON OpraHu3aliii, TOpojaa, Kpas) TEXHOJIOTHYECKOM U  COIUAaIbHOM
HaIpaBJICHHOCTH, TPEOYIOMUX B TOM YUCIEC U (PU3NYECKUX 3HAHU;

. - UHTEpeC K MPAKTUIECKOMY M3yUCHUIO MPOoheCcChid, CBI3aHHBIX C (PU3UKOM;
. 7) 3K0JIOrH4e€CKOro BOCIIMTAHMS
. - OpUEHTAIIUsl Ha NMPUMEHEHUEe (DU3NUECKUX 3HAHWM /I pelIeHUs 3a/1a4y B

00JIacTH OKpY’Karollel cpelibl, MJIAHUPOBAHUS MOCTYINKOB U OLICHKU MX BO3MOXKHBIX
MOCJICICTBUN JIJI1 OKPY’KAIOIIEH CPEbI;

° - OCO3HAHHUE TII00ATBHOTO XapaKTepa 3KOJOTrH4CCKUX HpO6J’ICM n HYTCI\/'I nx
PEUICHUSA,
° 8) aJjanTanqum K UIBSMCHAKOIIUMCH YCJIOBUAM COIII/IaJ'IbHOi/i u l'[pPIpO)]HOﬁ
Cpe€abl:
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. - MOTPeOHOCTh BO B3aUMOJICHCTBUU TMPHU BBIMOTHEHUHU HCCIECJOBAHUN U
MPOEKTOB (PM3UUYECKOM HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUAM JPYTHUX;

. - TIOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO
JESITENIbHOCTD;

. - TNOTpeOHOCTh B (OPMHUPOBAHMM HOBBIX 3HAHHUH, B TOM 4YHCIIE
(bopMyIIMpoBaTh UIEH, IOHATHS, TUIIOTE3bI O (PU3HUECKUX OOBEKTaX U SIBICHUSIX;

. - OCO3HaHHe Je(PUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B
obsacTu PU3HKY;

. - IUTAaHWPOBAHMUE CBOETO Pa3BUTHsI B NMPUOOPETEHHUU HOBBIX (PU3NUECKUX
3HAHUM;

. - CTpeMJICHHE aHaJIM3UpOBaTh M BBIBIATH B3aUMOCBSI3U MPUPOIBL,
oO1iecTBa U SKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUH;

. - OLIEHKA CBOMX JCHCTBUM C YYETOM BIMSHMSA HA OKPYXKAIOWIYIO Cpexdy,

BO3MOYKHBIX IN100aTbHBIX NOCIEACTBUM.
METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOeHHS MpOrpaMMbl 1O (PU3UKE HA YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus y oOyyaroiierocs 0yayT choOpMUpPOBaHbI MeTaNpeMeTHbIE Pe3yJbTAThI,
BKJTFOYATOIITUE TTO3HABATEIIbHBIC YHUBEPCATbHBIC YI€OHbIE JCHCTBYS, KOMMYHUKATHBHBIE
YHUBEpCaIbHBIC YICOHBIC ICHCTBHS, PETYJISTHBHBIC YHUBEPCATBbHBIC yAeOHBIC JCHCTBU.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBnle JJornyeckue 1eiicTBUA:

. BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(ssBNIEHU);

. yCTaHaBIUBAaTh CYLIECTBEHHBIM MPU3HAK KIaCCU(PUKAIUU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHS;

. BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUMS B pacCMaTPUBAEMBIX (aKTax,
TAHHBIX U HAOIIOIEHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;

. BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3U TIPU HU3YYCHHH (PU3UIECKUX

SBJICHMA ¥ TIPOILIECCOB, JeiaTh BBIBOJBI C HWCIOJIB30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHM, BBIIBUTATh THIOTE3bI O B3aMMOCBS3SIX (DU3UICCKUX
BEJINYWH;

. CaMOCTOSITEIIEHO BBEIOMPATH CIIOCO0 perieHus: yaeOHol (HU3N4ecKoi 3a1auu
(cpaBHEHHME HECKOJIBKUX BApUAHTOB PEIICHMUSI, BHIOOp HAanOOJIee MOIXOIAIIETO C YYETOM
CaMOCTOSITEIIHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

. HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUIT MHCTPYMEHT MTO3HAHUS;

. MPOBOAUTH MO CAMOCTOSITEJILHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIM
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCEIOBAHUE (PU3UUECKOTO SIBJICHUS;

. OIICHWBAaTh HAa TPUMEHUMOCTh U  JIOCTOBEPHOCTh HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (pOpMYIUPOBaTH OOOOIICHUS U BBIBOJBI IO pPe3yibTaTaM

HpOBCIIéHHOFO Ha6J'HO,Z[€HI/I}I, OIIbITa, UCCIICOOBAHHNA,
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. MPOTHO3UPOBATh  BO3MOXKHOE  JIalibHEHIIee pa3BUTHE  (PUIUUYECKHUX
IIPOLIECCOB, a TAK)KE BBIIBUIaTh MPEIIOJIOKEHUS 00 UX PA3BUTHHU B HOBBIX YCIOBHSX U

KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

. OPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTBI U 3alpPOChl IPHU MOUCKE U
orOope MHPOpPMAIMK WM JAHHBIX C Y4ETOM MpPEAJIOKEHHOUW ydeOHOH ¢u3nuecKkon
3a/lauu;

. aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MUHPOPMALIUIO
Pa3IUYHBIX BUJOB U POPM IPEICTABICHHUS;

. CaMOCTOSTEIIFHO ~ BBIOMpAaTh ONTHUMAIbHYIO (OopMy TpeACTaBICHUS

uHOpMallMl W WIUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
AuarpaMMmamu, THOM rpadukoi U MX KOMOMHAIIMSMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

. B X0Jie¢ OOCYyXJeHHsI yueOHOro marepuaia, pe3ysbTaToOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 337aBaTh BOIIPOCHI MO CYIIECTBY OOCYK1a€MOM TEMBI U BHICKa3bIBaTh
UJieH, HalleJICHHbIE Ha PEIICHUE 33/1a4U U MOIep KaHne 01aroenaTeIbHOCTH OOIIECHNUS;

. COINOCTABIIATH CBOU CYXACHUS C CYKJICHUAMU JPYTMX YYaCTHUKOB JIMAJIOra,
OoOHapyXUBaTh pa3IM4YMe U CXOACTBO MO3UIIMIL;

. BBIPAJKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;

. NyOIMYHO MPEACTABIATh PE3yIbTAThl BHIIIOJIHEHHOTO (PU3NYECKOTO OMbITA
(3KCIepuMEHTa, UCCIIeI0BAaHUS, IPOCKTA);

. MMOHUMATh U UCIOJIb30BATh MPEUMYILIECTBA KOMAHIHOW U MHAUBUAYAJIbHOM
pabOThI IPU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

. MPUHUMATB LIEJTM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATh IEUCTBUS 10

e€ TOCTIKEHUIO: PaCIpeeNATh POIU, 00CYKAaTh MPOLIECCHl U PE3yIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

. BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTAsT KAYECTBEHHOTO pe3yjbTara 1o
CBOEMY HAIIPABJIEHUIO U KOOPJIUHUPYS CBOU JICHUCTBUSA C IPYTUMH WICHAMH KOMAH/IbI,
. OIICHMBATh KayeCTBO CBOETO BKJAJa B OOIIMI MPOAYKT IO KPUTEPHUSIM,

CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUSL.
PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

. BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYaIUSIX, TPEOYIOIINX JIJIs
penieHus PU3NIEeCKUX 3HAHUM;

. OPUEHTUPOBATHCA B  PA3IMYHBIX  TMOAXOJAaX MPUHATHS  PEIICHUMN
(MHOUBHIyaTbHOE, TIPUHSATHUE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUIN TPYNIOoN);

. CaMOCTOSITEITbHO COCTaBIISATh AJITOPUTM pelieHus: (GU3NIECKON 3a/1auu UIH
TJ1aHa UCCIIEOBAHUS ¢ YUETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeiaraéMble BApUAHThI PEIICHU;

. JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJJIEKT:

. JlaBaTh aJICKBaTHYIO OLICHKY CUTYyaIlUU U Mpe/jiarath riaH e€ N3MEHEHNUS,

. OOBSICHATh  TPUYWHBI  JOCTIKCHUS  (HEIOCTIDKEHHWS)  pe3ysbTaToB

NEeSTEIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;
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. BHOCUTH KOPPEKTHUBBI B ACSATEIbHOCTH (B TOM YHCII€ B XOJ BBIITOJTHEHUS
(U3UYECKOTO WCCIEOBAHUS WU TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
MU3MEHHUBIIMXCSA CUTyallul, YCTAHOBJIEHHBIX OIMUOOK, BOZHUKIINX TPYIHOCTEH;

. OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBUSIM;
. CTaBUTb ce0s1 Ha MECTO JAPYroro 4yejJoBeKa B XOJ€ Cropa WK IUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbBI, HAMEPEHUS U JIOTHUKY JPYToro;
. PU3HABATH CBOE MIPABO HA OMIKMOKY MPH peIIeHUH (PU3NIECKUX 3a7a4 U B

YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.
IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyueHusi B 7 kJjiacce ImpeaMETHBIE pe3ysibTaThl HA 0Aa30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

. UCIIOJIb30BATh MOHATUA: (PU3NUECKUE U XUMUYECKHUE SIBJICHUS, HAOII0ICHUE,
AKCIIEPUMEHT, MOJIEJIb, TUIOTE3a, €IWHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHHMS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE), MEXaHUYECKOE
JIBWKEHHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TpaeKTopus,
paBHOACHCTByIOIIas cuia, Aedopmanus (yrpyras, IUIAaCTUYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYbL;

. paznuuath sBieHUs (Auddy3us, TEIIOBOE ABUKEHHE YaCTHUIl BEIECTBA,
PaBHOMEPHOE JBUKECHHE, HEPABHOMEPHOE JBHKCHUE, UHEPIIUS, B3aUMOJICUCTBUE TeE,
paBHOBecHE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpalleHUus, Mepeaada AaBJICHUS
TBEPABIMUA TEJAMHU, KUIAKOCTAMH M razamu, atMochepHOE [1aBJICHUE, IIaBaHUE Tel,
MpEBpaIlCHUs] MEXaHUYECKON PHEPTUH) MO OMHCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHUX JaHHOE (DU3NUECKOE SIBJICHUE;

. pacmo3HaBaTh MPOSIBIIEHWE  M3YYEHHBIX  (U3MYECKUX  SIBICHUM B
OKPYXKaIoIlleM MUPE, B TOM YuCie (PU3NYECKUe IBICHUS B IPUPOJIC: IPUMEPHI IBUKCHUS
C PA3JIMYHBIMU CKOPOCTSIMU B JKMBOM M HEXUBOW NMPUPOJE, NEUCTBUE CUJIBI TPEHUS B
MIPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JABJICHHS HA KUBOW OPraHu3M, TIaBaHUE
pBIO, phIYary B TEJIe YeJI0BEKa, MPU 3TOM MEPEBOIUTH MPAKTUIECKYIO 3a7a4y B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUA;

. ONUCHIBATh U3YUYEHHBIC CBOMCTBA TeNl M (DU3UUYECKUE SIBICHUS, UCIIOIb3Ys
(uznyeckue BeJMUUHBI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BpEeMsl, TyTh, CKOPOCTD,
CpeaHsisi CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Teja, CHJIa TPEHHUS, JaBJICHUE
(TBEpmoro Tena, KUIKOCTH, rasa), BBITAJKUBAIOLIAs CHUJIa, MeXaHM4YecKas padora,
MOITHOCTh, TUIEYO CHJIbI, MOMEHT CHJIbI, KOX((PUIMEHT TOJE3HOr0 JIeUCTBUS
MEXaHM3MOB, KMHETHYECKasi M IMOTCHIMalbHAs DHEPrusi), MpU OMUCAHUU TPABHIBHO
TPaKTOBaTh (PM3UYECKUN CMBICI UCTIONB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €IUHUIIBI
(UBUYECKUX BEJIMYMH, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (U3HUYECKYIO
BEIIMYMHY C JPYTUMHU BEIUYMHAMH, CTPOUTHh TpapuKd H3YYCHHBIX 3aBUCHMOCTEH
(hU3UYSCKUX BEITUYHH;

. XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MYECKUE SBICHUS W IPOIIECCHI,
UCIIOJB3YS MPaBUiia CI0KEHUs CuJl (BIOJb OJHOW MpsIMO ), 3akoH I'yka, 3akoH [lackains,
3aK0H ApXumeaa, TPaBuiIo paBHOBECHS phIdara (0J10Ka), «30JI0TOE MPABUIIOY» MEXAHHKH,
3aKOH COXpPAaHCHHMS MEXAHUYECKOM DHEPruM, NpPU OTOM JaBaTh CJIOBECHYIO
(OpMyYITUPOBKY 3aKOHA U 3aMHMCHIBATh €T0 MATEMATHUYECKOE BHIPAXKECHHUE;
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. OOBSACHATH PU3NYECKHUE SIBJICHUS, TIPOLECCHI M CBOMCTBA TeJl, B TOM YHCIIE U
B KOHTEKCTE CUTyallud IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYUHHO-
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JTIOTMYECKUX 1IAroB ¢ OMopou Ha 1-2
U3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemaTh pacu€THbIC 3a7a4u B 1—2 AeHCTBUSA, HCTIOB3Ys 3aKOHBI U (hOPMYJIbI,
CBSA3BIBAIOIUE (PM3MUECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a]a4M 3al1ChIBaTh
KpaTKO€ YCIOBHUE, MOJCTAaBIATh (U3MUECKUE BEJIMYMHBI B (QOPMYJIBI U MPOBOJUTH
pacy€Thl, HAXOIUTh CIPABOYHBIE JaHHBIE, HEOOXOAMMBIE /IJIs1 pEIICHUS 3a/1a4, OIIEHUBATh
PEATUCTUYHOCTD NMOJy4eHHON (PU3NYECKON BEJIMUMHBI;

. pacrmo3HaBaThb MPOOJEMbI, KOTOpPbIE MOXHO PEUIUTh MpPH MOMOIIH
¢u3MYeCKUX METOAOB, B ONHCAHWU HCCIEJOBAHMUS  BBIACIATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIOTE3Y), pa3INiaTh U UHTEPIPETUPOBATH MOJYYECHHBIA PE3yJIbTaT,
HAXOJHUTh OMIMOKU B XOJI€ OIBITA, AENATh BBIBOJBI IO €T0 pe3ybTaTaMm;

. MIPOBOJIUTH OIBITHI IO HAOJIIOACHHUIO (PUINYECKUX SIBICHUHN UM (PU3NUECKUX
CBOMCTB TeJl: (POpMyIUpOBaTh MPOBEPSIEMbIE TIPEANOI0KEHUS, COOUPATh YCTAHOBKY M3
IPEJIOAKEHHOTO0 000PYA0BAaHHUS, 3alIUCHIBATh XO/1 ONbITa U (POPMYJIUPOBATH BHIBOBI;

. BBIIIOJIHATH IIPSAMBIE W3MEPEHUS DPACCTOSHUs, BPEMEHHU, MacCChl Tela,
00BbEMa, CUJIBI U TEMIIEPATYPHI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX PUOOPOB,
3alKChIBaTh IOKa3aHHUd NpUOOpPOB € YUYETOM 3aJaHHON aOCOJIIOTHOW MOIPEUIHOCTH
U3MEpPECHU;

. IPOBOJUThH UCCIIEJOBAHUE 3aBUCUMOCTH OAHON (PM3UYECKON BETUUYHMHBI OT
IpPYro C MCHOJIb30BAaHUEM IMPSAMBIX H3MEpPEHUN (3aBUCUMOCTH IYTH PaBHOMEPHO
JIBUKYILETOCs TeJIa OT BPEMEHU JBUKEHHU TEJIa, CUIIbI TPEHUS CKOJIBKEHUS OT Beca Tella,
KauecTBa 00pabOTKM MOBEPXHOCTEN TEN U HE3aBHCHUMOCTU CHJIBI TPEHUS OT ILJIOIIAIU
CONIPUKOCHOBEHMS TE€JI, CHJIBI YIPYTOCTH OT YIUIMHEHWS NPY’KHUHBI, BBITAIKUBAKOLIEH
CWIbl OT 00bEMa NOTPYKEHHOM YacTU Tela MU OT TIUIOTHOCTH >KHJAKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH T€JIa, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, yCIOBUI
MJIaBaHusA TeN, YCJIOBUW PaBHOBECHUS pblyara U OJIOKOB), y4aCTBOBAaTh B IJIAHUPOBAHUU
y4eOHOr0 HCCIIEJOBaHMS, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIEays
NPEeJIOKEHHOMY IUIaHy, (UKCUpOBaTh pe3yJIbTaThl IMOJYYEHHOW 3aBUCUMOCTHU
($U3MYECKUX BEIIMYMH B BUJE MPEUIOKEHHBIX Ta0JIUIl U TpadUKOB, Je1aTh BHIBOJBI O
pe3yabTaTam UCCIIEIOBaHNUs;

. IPOBOJUTh KOCBEHHbIE HU3MEpPEeHMs] (U3NYECKUX BEIMYUH (TUIOTHOCTH
BEILIECTBA JKUIKOCTH U TBEPAOrO TEJa, CWJIA TPEHUS CKOJIBXEHUs, JABJICHUE BO31yXa,
BBITAJIKMBAIONIAs CUJIa, ACHCTBYIOIIAs Ha NOTPY>KEHHOE B KUAKOCTH TEN0, KOYPPUIIUEHT
MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CJIEAYS MPEIIOKEHHON UHCTPYKIIUU: TIPU
BBIMIOJIHEHUH HM3MEPEHUN COOMpATh 3KCIEPUMEHTAIbHYIO0 YCTAHOBKY W BBIYUCISATH
3HAYCHUE NCKOMOMW BEJIMYUHEI;

. coOJI0/1aTh MpaBUJIa TEXHUKU 0€30MaCHOCTU MpH padboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;
. yKa3bIBaTh MPHUHIMIBLI ACHCTBHUS TPUOOPOB U TEXHUUYECKUX YCTPOWCTB:

BEChl, TEPMOMETp, AMHAMOMETpP, COOOUIAlOIIMeCs COCynbl, OapoMeTp, pblyar,
MOJIBWKHBIM M HEMOABMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

. XapaKTepu30BaTh NPUHLHUIBI  JEUCTBUA HM3YyYEHHBIX MNpHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha HMX ONUCaHUsA (B TOM YHCIE: MOAIIMITHHUKH,
YCTPOMCTBO BOAONPOBOA, TUAPABIMYECKAN IPECC, MAHOMETP, BBICOTOMED, OPIIHEBOU
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HAcoOC, apeoMeTp), HCIOJIb3ysS 3HAaHHWS O CBOWCTBaX (DHU3WYECKUX SIBICHUN U
HEe0oOXoauMbIe (PU3UIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

. OPUBOAUTH  TpUMEpPbl  (HaxoAuTh  WHGOPMAIMI0O O  NIpUMEpax)
MPAKTUYECKOTO HCIIOJIb30BAaHUSA (PU3NYECKUX 3HAHUM B TOBCEAHEBHOM >KU3HU IS
oOecrieueHuss 0€30MAaCHOCTU TMpU OOpalieHuu ¢ MNpudopaMud U TEXHUYECKUMHU
YCTPONCTBAMM, COXPAHEHUS 3/I0POBbsI U COOJIIO/IEHUS HOPM SKOJIOTUYECKOTO TOBEACHUS
B OKpYKalolleH cpelie;

. OCYUIIECTBJIATh OTOOp HCTOYHMKOB wuHGpopmaruu B MHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIINXCS 3HAHUU U
MyTEM CPaBHEHHSI PA3TUYHBIX HCTOYHUKOB BBIACIATH HH(DOPMAIUIO, KOTOpas SBISETCS
MIPOTUBOPEYUBOMN MM MOKET OBITh HETOCTOBEPHOM;

. WCITOJIh30BaTh TIPH BBIMOJTHEHUH YUYEOHBIX 3aJlaHUi HAYYIHO-TIOMYJISIPHYIO
TUTEPATypy (HU3UYECKOTO CONEpIKaHMs, CIPABOYHBIE MaTepHalbl, PECYpPChl CETH
NutepHer, Bianerb npuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIuU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHBIE KPATKHUE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHUKOB HHGPOpMAIMK (PUINYECKOTO COAEpkKAHUS, B TOM 4YHUCIE
nyOJMYHO JieNlaTh KpaTKue COOoOIeHUs O pe3yibTaTaX MPOEKTOB WM y4eOHBIX
MCCIIEIOBAHUM, MIPU 3TOM TPaMOTHO HCHOJIb30BAaTh M3YYEHHBIA MOHATUMHBINA anmapar
Kypca (U3HKH, COMPOBOXK/IaTh BHICTYINICHUE MTPE3CHTAIINEH;

. OpU BBITIOJIHEHUU YYEOHBIX IMPOEKTOB U MCCIEIOBAHUU PpaCIPEICIITh
00SI3aHHOCTH B TpPYINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJlayaMH, CJIEAUTH 3a
BBINIOJTHEHWEM IUIaHA JICUCTBUM, aJ€KBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJI B
NEATEIbHOCTh TPYIINbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aWMOJICHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOIIUX.

K xoHiy oOyueHusi B 8 kJjiacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

. WCMOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIECTBA, KPUCTAUIMYECKHE U aMOp(HBIE
TeNla, HACBINIEHHBII W HEHACBIIICHHBIM Map, BIAXXHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSISI JHEPIrHUsl, TEIUIOBOW JBUTATEllb, JIEMEHTAPHBIN JJIEKTPUYECKUU 3apsl,
ANEKTPUUYECKOE TOJI€, TPOBOJAHUKHA U JTUAJIEKTPUKHU, MOCTOSHHBIN AIEKTPUUECKUN TOK,
MAarHuTHOE MOJIE;

. paznuyaTh SBJIEHUs (TEIUIOBOE pacIIMpEHUE W CKaThe, Teruionepenaya,
TEIJIOBOE paBHOBECHE, CMAYMBAaHUE, KAWJUIIPHbBIC SIBJICHUSI, UCTIApEHUE, KOHACHCAIIHSI,
IJIaBJIEHUE, KpUCTaJUTU3alus (oTBEepaeBaHUE), KUIICHHUE, TeIIonepeaada
(TEnJI0MPOBOIHOCTh, KOHBEKIIUS, HW3JIyYCHUE), DJEKTpU3alus TeJ, B3aUMOJICUCTBHE
3apsoB, ACHCTBUSA DJIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aUMOJCUCTBUE
MarHuToB, JEHWCTBUE MAarHUTHOTO TMOJISI HAa MPOBOAHUK C TOKOM, JJICKTPOMarHUTHAas
WHIYKIMUS) 10 OINHUCAHUI0O UX XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SBJICHUE;

. pacmo3HaBaTh MPOSIBICEHWE M3YyYEHHBIX  (U3MUYECKUX  SIBICHUM B
OKpYXKaloleM MHpe, B TOM uuciie (U3UYECKUue SBJICHUS B MPHUPOJIC: MOBEPXHOCTHOE
HaTSDKEHUE W KalWJULSIPHBIE SIBIICHUSI B MPUPOJIC, KPUCTAUIBI B MPHUPOJE, U3IIyUEHUE
Conniia, 3amep3aHrue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHES,
CHEra, JJICKTpUYECKHE SIBIICHHUS B aTtMoc(depe, SIEKTPUYECTBO KUBBIX OPTaHU3MOB,
MarHUTHOE ToJIe 3eMJIH, Ipei( MOTFOCOB, POJTh MATHUTHOTO TIOJIS TSl )KU3HU Ha 3emMIle,
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MOJIIPHOE CUSIHUE, TPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B yU4e€OHYIO, BBIICISTD
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PHU3NIECKUX SBICHUMN;

. OINUCHIBaTh M3YYECHHBIE CBOMCTBA TEJ U (PU3UYECKUE SIBJICHUS, UCIOJB3YS
¢u3nueckue BEIUYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIHs, KOJUYECTBO TEILIOTHI,
ylelbHas TEIUIOEMKOCTh BEIIECTBA, yAEJbHAs TEIUIOTA IJIABICHUSA, YAEJIbHAs TEIUIOTa
napooOpa3oBaHMsl, yAeJbHAs TEIUIOTa CrOPAaHUS TOIIMBA, KOA(P(QUIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOM MAlWHBI, OTHOCUTEJIbHAS BIAXHOCTh BO31yXa, 3JIEKTPUYECKUI
3apsAJl, CUJIA TOKA, JJIEKTPUUECKOE HANPSIKEHNE, CONPOTUBIIEHUE IIPOBOJHUKA, YIECIBHOE
COIIPOTHBIICHUE BEILLECTBA, pad0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IPU OMHCAHUU
MPaBWIBHO TPAKTOBAaTh (PM3MUYECKUN CMBICI UCHOIB3YEMBIX BEITUYHMH, 0003HAUCHUS U
eIMHULBI  (U3MYECKUX BEJIWYHMH, HAXOAUTh (POPMYJbI, CBS3BIBAIOLINE JaHHYIO
Gbu3MYECKyI0 BENUYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpadUKH WU3YUYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEITUYNH;

. XapaKTepHU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS W IPOLECCHI,
WCIIOJIb3Ys. OCHOBHBIC TIOJIOKEHUS MOJEKYIAPHO-KMHETUYECKOW TEOPUM CTPOEHUSA
BELIECTBA, NPUHLMUII CYNEPIO3ULMU TOJNeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsna, 3akoH Oma s ydacTka nenwu, 3akoH Jlxoynsa—JIeHnma, 3akoH
COXPAaHEHHUs HHEPruM, IpPH H3TOM J1aBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKoHa H
3aMMCBIBATH €T0 MATEMATHUYECKOE BBIPAKECHUE;

. OOBSACHATh (PU3MUECKUE TPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyalluld  IPaKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa: BBISIBIISITH
MPUYUHHOCIIEACTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE M3 |—2 JOTrMYECKHMX IIaroB C
onopoil Ha 1—2 KW3y4YeHHBIX CBOMCTBA (PM3MUECKUX SBJICHUN, (PU3NUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

. pemaTh pacu€THbIE 3a7a41 B 2—3 AEHCTBUSA, UCIOJb3YS 3aKOHBI U (POPMYJIbL,
CBA3BIBAIOIME (PM3MUECKUE BEJIMUMHBL: HA OCHOBE aHaJIKM3a YCIOBUS 3a/1a4M 3alMChIBATh
KpaTKO€ YCJIOBHE, BBISBJISATh HEIOCTAaTOK JAHHBIX JUIsl PEIICHUs 3aJauyd, BbIOUpATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJIs €€ PEIICHHUs], IPOBOAUTH PACUETHl M CPABHUBATh
MOJIy4Y€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

. pacrno3HaBaTb MNpPOOJIEMbI, KOTOpPbIE MOYHO PELIUTh MpPH MOMOUIH
(Gu3MYECKUX METOJIOB, MCIOJIb3YSl ONMUCAHUE HCCIEIOBAHMS, BBIIEIATH MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLICHUBATh NPABUIBHOCTH IMOPSAKAa NPOBEIECHUS HCCIEIOBaHUS,
JIeN1aTh BBIBOJIBI;

. IIPOBOJIUTH OMBITHI MO HAOIOIEHUIO (PU3UUYECKUX SIBJICHUM WIH (PUINIECKUX
CBOMCTB TeN (KanWUISpHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3JyXa OT €ro o0béma,
TEMIIEPATYpPbl, CKOPOCTH MPOLIECCA OCTHIBAHUS M HATPEBaHUS NPHU U3JIYyYECHHH OT IBETA
u3Nydaromnie  (Moryomaronieil) MOBEpXHOCTH, CKOPOCTh HCMAPEHUsS BOJBI  OT
TEMIIEPATypbl JKUJIKOCTM W IUIOIIAAMA €€ TMOBEPXHOCTH, DJJEKTpU3alMs TEl W
B3aUMOJICHCTBUE AJIEKTPUUECKUX 3aps0B, B3aUMOJEHCTBUE TMOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACHUCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuWTa, CBOMCTBA JJIEKTPOJBHIATENS
MOCTOSIHHOTO TOKAa): (OpMYJIUpOBaTh MpPOBEpSEMbIE MPEAMNOJIOKEHUSI, COOUpPATh
YCTaHOBKY U3 PEJIOAKEHHOTO 000PYy10BaHUS, OTUCHIBATh X0 ONbITa U (HOPMYITHPOBAThH
BBIBOJIBL;

. BBIIIOJIHATH NPSIMbIE U3MEPEHUS TEMITEPATYPhl, OTHOCUTEIBHON BJIa)KHOCTH
BO3[yXa, CUJIbl TOKA, HANPSDKEHUS C MCIOJNb30BAHMEM aAHAJIOTOBBIX MPHOOPOB H
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JaTYNKOB (PU3UYECKUX BEIMYMH, CPABHUBATH pPE3YJIbTAaThl H3MEPEHHH C Y4ETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

. IPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OAHON (PM3MUYECKOMN BETUYMHBI OT
JApYrofl C HCHOJIb30BaHUEM MPSAMBIX HU3MEPEHUH (3aBUCUMOCTb COIPOTUBIICHUS
OPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJM IIOIEPEYHOTO CEYECHHsT M YACIBHOIO
CONPOTHUBIICHUS BELIECTBA NPOBOJHMKA, CHJIBI TOKA, WAYIIETO Ye€pe3 INPOBOJHHK, OT
HAIpPsDKEHUS Ha IPOBOJHMKE, MCCIENOBAHME IOCIEHOBATEIBHOIO M NApaJIEIBbHOTO
COEIMHEHUM IPOBOJHUKOB): IJIAHUPOBATh MCCIEAOBAHUE, COOMpPATh YCTAHOBKY U
BBINOJIHATh U3MEPEHUS, CIEIysl NPEIIOXKEHHOMY IUIaHy, (PUKCHUPOBATh PE3YJbTAThI
MOJIy4E€HHOM 3aBUCUMOCTH B BUE TaOJIUI U TpaduKOB, 1€JaTh BHIBOJBI MO PE3yIbTaTaM
UCCIJIEJOBaHMSI,;

. NPOBOANTH KOCBEHHBIE H3MEpEHUsi (PHU3NUYECKUX BeIMUuH (yaeibHas
TEIUIOEMKOCTh  BEILIECTBA, COMPOTHUBIICEHWE TMPOBOJHMKA, paboTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA): IUIAHUPOBATH HW3MEPEHHs, COOMpATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIE€Ys NPEII0KEHHON NHCTPYKLIMH, U BBIYUCIISITh 3HAUEHUE BEJIMYMHBI;

. coOJII0/1aTh TPaBUIIa TEXHUKN 0€30MMacHOCTH IpH padoTe ¢ 1adbopaTopHBIM
000opy10BaHUEM;
. XapaKTEpPHU30BaTh IPUHIMUIBI  JCHCTBHSA HW3YYCHHBIX INPUOOPOB M

TEXHUUYECKUX YCTPOMCTB C ONOPOM Ha UX OMMCAHUA (B TOM YMCIIE: CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMET), IMapoBas TypOrHA, aMIIEPMETP, BOJILTMETP, CUETUUK IIEKTPUUECKON
SHEPruM, DSJIEKTPOOCBETUTENIbHbIE NPUOOPHI, HArpeBaTEIbHBIE 3JIEKTPONPUOOPHI
(mpuMepbl), DIEKTPUUECKHE TPEAOXPAHUTENH, JJICKTPOMATHUT, JJIEKTPOJBHUTaTENb
MOCTOSIHHOTO TOKAa), HCIONB3ysl 3HAHUA O CBOMCTBAX (U3WYECKUX SBICHUUA U
HEO00XO0IMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacmo3HaBaTh TPOCTHIE TEXHUYECKHWE YCTPOMCTBA M W3MEPHUTEIbHBIC
MPUOOPHI TT0 CXeMaM M CXEMAaTHYHBIM PHCYHKaM (GKHJIKOCTHBIH TEPMOMETpP, TEPMOC,
MICUXPOMETp, TUTPOMETP, ABUraTeb BHYTPEHHETO CrOpaHHs, dJEKTPOCKOI, PeocTar),
COCTaBIISITh CXEMBI JJIEKTPUUYECKUX IETeld C TMOCIEeIOBATENbHBIM M MapaliedbHbIM
COETMHEHHEM AJIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX
Hene;

. OPUBOAUTH  TpPUMEpPHl  (HaxoAuTh  WHGOPMAIIMI0O O  TPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKHX 3HAHUN B TOBCEIHEBHOW KU3HU JIJIS
oOecrieueHnss 0O€30MACHOCTH TMpU OOpalieHud ¢ NpudopaMu €W TEXHUYECKUMHU
yCTpOMCTBaMH, COXPAHEHHUS 3J0POBBS U COOIOCHHSI HOPM HKOJIOTUYECKOTO MOBEACHMUS
B OKPYXKAIOIIIEH CPEIIE;

. OCYIIECTBIISITh MOWUCK HWHPOpMAIMKU  (PU3NIECKOTO  COACPKAHHUS B
WNuTepHeTe, HA OCHOBE WMEIONIUXCS 3HAHMW W TMYTEM CpPaBHEHHS JOTOTHHTEIHHBIX
WCTOYHUKOB BBIIEIATh HHPOPMAIIHIO, KOTOPAsK SBISETCS MPOTHBOPESUHBON MM MOXKET
OBITh HEJTOCTOBEPHOM;

. MCTIONB30BaTh MPHU BBHIMOJTHEHUN yUEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (M3HUECKOTO COJEp)KaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WNurtepHer, Bimamete npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbBIE MHCbMEHHbIE M KpaTKUE YCTHBIE COOOIICHMS,
00001m1ast UHPOPMAILMIO U3 HECKOJIBKUX MCTOUYHUKOB (PU3NYECKOTO COAEPKAHUSA, B TOM
qucie MyOJMYHO MPEACTABIATh PEe3yNbTaThl MPOEKTHOW WM HCCIEAOBATEIbCKOM

[okymeHT co3aaH B 3anekTpoHHon chopme. Ne 11 ot 24.01.2024. VcnonHutens: Masnosa T.M. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 21 3 29. CTpanuua cosaaHa: 24.01.2024 10:18 =¥ TATAPCTAH



NEATEIbHOCTH, MPU 3TOM T'PAMOTHO HCMOJIb30BAaTh W3YyUYECHHBIN MOHSITUWHBIN ammapar
Kypca (U3HKH, COMPOBOXKIATh BHICTYIICHUE MTPE3CHTAIINEH;

. OpY  BBITIOJIHEHUH Y4YE€OHBIX MPOEKTOB W HCCIENOBAaHUN (U3UUECKUX
MPOLIECCOB paclpeiesiTh 00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTaBICHHBIMU
3a/1a4aMu, CIECIUTh 3a BBITIOJIHEHUEM IUIaHA AEHCTBHUI U KOPPEKTUPOBATH €T0, aJIEKBATHO
OLICHMBaTh  COOCTBEHHBIM  BKJIaJL B  JICATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHUKATHUBHOE B3aUMOJICICTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

K koniy oOyueHusi B 9 kjiacce npeiaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. UCIIOJIb30BaTh MOHATHS: CUCTEMA OTCU€Ta, MaTepHalibHasg TOYKa,
TPAeKTOPHs, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO MABWXKEHUs, nedopmarus (ympyras,
IJIACTUYECKAs ), TPEHUE, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb U MEPETPY3KH,
HEHTP TSHKECTH, aOCOITIOTHO TBEPOE TEJO, HEHTP THKECTH TBEPJOTO Tea, paBHOBECHE,
MEXaHMYECKHE KOJI€OAHUs U BOJIHBI, 3BYK, MHPPA3BYK U YIbTPA3BYK, SJIEKTPOMATHUTHBIC
BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTH,
CHEKTPhl MCITYCKaHUS W TIOTJIOIIEeHHUs, aibda, OeTa- U raMma-u3iaydeHusi, U30TOIIbI,
sJIepHAsl PHEPTEeTHUKA;

. paznuyaTh SBJIICHUS (pPaBHOMEpPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBWKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE NBI)KEHHE, CBOOOJHOE TaJeHHUE Tel,
PABHOMEPHOE JIBHIKEHHUE TIO OKPYKHOCTHU, B3aUMOJEHCTBUE TEII, PEAKTUBHOE JBUKEHHUE,
KoJiebaTelbHOe JIBIDKEHUE (3aTyXalollue M BBIHY)KJICHHbIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE JABMKEHUE, OTPAKEHUE 3BYKA, IPSIMOIMHEMHOE pACIIPOCTPAHEHUE, OTPAKEHUE
Y MPEJIOMIIEHHE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3yIoKeHUE OeI0ro cBera
B CHEKTP M CIOXXEHUE CIEKTPAIbHBIX IBETOB, JAMCIEpPCUS CBETa, €CTECTBEHHAs
PaANMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMYATOTO CIEKTPA U3JIYYECHHMS) 10 OITUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOLUIUX JaHHOE (PU3NUYECKOE
SBJICHUE;

. pacrio3HaBaTh MPOSIBIEHUE  U3YYEHHBIX  (U3UUECKUX  SBJICHUN B
OKpY XKaroleM Mupe (B TOM yucie Gu3ndeckue BICHUS B IPUPO/IC: IPUIUBHI U OTIUBHI,
nBIKeHUE M1aHeT COJIHEYHOW CUCTEMBbI, PEAKTUBHOE JBH)KEHHUE >KUBBIX OPTaHU3MOB,
BOCIIPUSITUE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, [yHAMHU, 3XO,
[[BETa TEJI, ONTHUYECKUE SBJICHUS B MPHUPOJE, OMOJOTUYECKOE NEeWCTBHE BUIUMOTO,
yIbTPa(PHOIETOBOTO M PEHTICHOBCKOTO M3IY4YEHUH, €CTeCTBEHHBIM PaTUOAKTUBHBIN
(G oH, KOCMHYECKUE JTy4H, PATUOAKTUBHOE U3IIYyYCHHUE MPUPOTHBIX MUHEPAJIOB, ICHUCTBUE
PaIMOAKTUBHBIX M3Jy4YCHUN Ha OpraHu3M 4YeJjoBeKa), MpPU HSTOM I[EePEBOJUTH
MPaKTUYECKYIO0 3a7ady B y4e€OHYIO, BBIICISTH CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKH)
(bU3HYECcKUX SIBICHHUI;

. OTMUCHIBATh M3YUYEHHBIC CBONCTBA Ted W (DU3NUYECKUE SIBJICHUS, UCIIOIb3YS
(bu3nyeckre BEIUYUHBI (CPEHSsI U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JIBUKEHUU, YCKOPEHHUE, MEepeMENIeHre, MyTh, yrioBas CKOPOCThb, CUJa TPEHUS, CUja
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJHOTO MaJCHUs, BEC Tesla, UMITYJIbC Tea,
UMITYJIBC CHJIBI, MEXaHWYECKas padoTa W MOIIHOCTh, MOTEHIIMATIbHAS DHEPTUs Tea,
MOAHSATOrO0 HaJ MOBEPXHOCTBHIO 3€MIIM, MOTEHIIMAIbHAS SHEPTUs CHKATOW MPY>KHUHBI,
KHHETHYECKasi SHEPTHUS, TMOJTHAS MEXaHUYeCKas SHEPrus, IEPUOJ] U YaCTOTa KoJIeOaHUH,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA4, CKOPOCTh CBETa, IOKAa3aTellb
MIPEJIOMJICHUST CPENbl), MPH OMHMCAHWHM TMPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICT
WCIIOJIB3YEMbIX BEJIMYWH, 0003HAUEHUS W €IUHUIBI (DU3NYECKUX BEITUYMH, HAXOIUThH
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(bopMyIIBI, CBSA3BIBAIONIUE JAHHYIO (PU3MYECKYIO BEIMYWHY C JPYTUMH BEITUYMHAMH,
CTPOUTH TPpaPUKN N3YICHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITMYHH;

. XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUECKUE SBIEHUS W IMPOILECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHUsI SHEPruu, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIIHUII
CYNEpIIO3ULIMA CUJI, TIPUHLUIN OTHOCUTENHHOCTH [ anuies, 3axkoHsl HbioTOHa, 3aKOH
COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHECHUS
3apsAI0BOTO M MAacCOBOT'O YMCEI MPU SAEPHBIX PEAKIUSIX, IPU ITOM J1aBaTh CIOBECHYIO
(hOpMYITUPOBKY 3aKOHA U 3aMHMCHIBATh €70 MATEMATHUYECKOE BHIPAXKCHHUE;

. OOBACHATH (PU3UYECKUE TMPOIECChl M CBOWCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyaIluii MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-
CJIEJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKUX IIAaroB ¢ OMOpoi Ha 23
U3YYCHHBIX  CBOMCTBa  (M3MYECKUX  ABICHUH, (PU3MUECKMX  3aKOHOB  WIJIH
3aKOHOMEPHOCTEN;

. peuaTh pacy€THhIC 3a7a4M (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHU),
WCIIONB3YSl 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONIME (DU3MUECKHE BETUYMHBI: Ha OCHOBE
aHajM3a yCJIOBUS 3aJa4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIATH HEIOCTAIOIIUE WU
M30bITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIC JJI PEIICHUs,
MIPOBOJIUTH PACUETHI U OLICHUBATH PEATUCTUYHOCTD MOJIYYCHHOTO 3HAUCHUSI (PU3NYECKOM
BEJTUYNHBL;

. pacno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO pEHIUTh MPU TTOMOIIA
($u3NYECKUX METOJIOB, MCIOJIb3YSl ONUCAHUE HCCIENOBAHMS, BBIICIATH IMPOBEPSIEMOE
MPEIOJIOKEHNE, OIEHUBATh MPABUIBHOCTh TOPSAKA TMPOBEACHUS WCCIIECIOBAHMUS,
JieNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOICHNUH 1 OIIBITOB;

. MIPOBOJIUTH OTBITHI TIO HAOTFOICHHUIO (PU3NUSCKUX SIBICHUH WIH (DU3NICCKUAX
CBOMCTB Ten (M3ydeHHE BTOpPOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHWsS HHEPTHH,
3aBHCHMOCTH MEpHO/Ia KOJIeOaHUH MPYKUHHOTO MAasgTHUKA OT MacChl Ipy3a U KECTKOCTH
MPY>KWHBI M HE3aBUCHUMOCTH OT aMIUTUTYABl MajblX KOJICOaHWH, TPSIMOJMHEHHOE
pacmipocTpaHEeHHE CBETa, pa3liokeHHWe Oeoro cBeTa B CIEKTP, M3yUYEHHE CBOWCTB
M300paKeHMs B TUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs MpeaMeTa B coOuparomiei
JIMH3€E, HAOJI0/IEHUE CIUJIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3TYUYEHUS): CAMOCTOSITEIIbHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO Habopa 00OpyIOBaHMS, OIMUCHIBATH XOJ OMbITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOJIBI;

. IPOBOJUTH TIPU HEOOXOJIUMOCTH CEPHIO MPSMBIX U3MEPEHHH, OMpeaess
CpelHee 3HaueHUEe H3MepseMol BeMWYMHBI ((POKYCHOE pacCTOSHUE COOMpArONICH
JIMH3BI), 000CHOBBIBATH BHIOOP crioco0a n3mepeHus (U3MEepUTEILHOIO Mpudopa);

. NPOBOAUTH HWCCIECIOBAaHWE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHH C
UCITOJIb30BAaHUEM TMPSMBIX HW3MEPCHHUM (3aBUCHMOCTh IIyTH OT BPEMEHU IIPH
PaBHOYCKOPDEHHOM JIBIDKEHWM 0€3 HadJallbHOM CKOpOCTH, Tepuojaa KoyieOaHHid
MaTEMaTHYECKOT0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU yTjia OTPaKEHHUS CBETa OT
yria majgeHus U yria MpeloMJIeHUS OT yIia MaJeHHs): TUIAaHUPOBATh HCCIEAOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHPOBATh pPE3yNbTaThl TOTYyYECHHOU
3aBUCUMOCTH (PU3UYECKUX BEIUYHH B BHUJE TAONHI] U TPapUKOB, JENaTh BBHIBOIBI IO
pe3ynbTaTam HCCIICIOBAHNUS;

. MPOBOJIUTh KOCBEHHBIE W3MEpPEHUsT (U3MUECKUX BEIUYUH (CpEeaHss
CKOPOCTb M YCKOPEHHUE TeJa MPH PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHHE CBOOOHOTO
MajieHus, XECTKOCTh MPYXUHBI, KOIPODUIIMEHT TPEHUS CKOJBKCHUS, MEXaHHYeCKas
paboTa ¥ MOIIHOCTb, YaCTOTA U MEPHOJ] KOJIeOaHUN MaTeMaTUYeCKOro U MPY>KUHHOTO
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MasiTHUKOB, OITHYECKas CHJIa COOMPAIOIIeH JIMH3bI, PAIMOAKTUBHBIN (POH): MIIAHUPOBATH
U3MEpEHHs, CcOOMUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHATH H3MEPEHHUS,
clelysl IPEeIOKEHHONW NHCTPYKIMY, BBIYHACIIATD 3HAYCHUE BEJIMUMHBI U AHAJIN3UPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI C YUYETOM 3aJaHHOU ITOTPEIIHOCTH U3MEPEHU;

. coOJI0/1aTh MpaBUJIa TEXHUKU 0€30MacHOCTU MpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;
. paznuyaTh OCHOBHBIE NPHU3HAKM HW3YYEHHBIX (PU3MUECKUX MOJIETIeH:

MaTepuaibHasi TOUKa, aOCOIIOTHO TBEPAOE TENO, TOUECUHBIN HICTOYHUK CBETA, JIy4, TOHKas
JIMH34, IJIaHETapHAasi MOJIENb ATOMA, HyKJIOHHAsI MOJIEIb aTOMHOTIO s1pa;

. XapaKTEepU30BaTh IPUHLMUIIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOICTB C OMOPOM Ha UX ONMHUCAHUA (B TOM YHUCJE: COUIOMETpP, JaTYUKU
MOJIO’KEHUSI, PACCTOSTHUS M YCKOPEHUS, paKeTa, 9X0JI0T, OUKH, MEPUCKOII, (poToamnmapar,
ONTHYECKHE CBETOBOJBI, CHEKTPOCKON, TO3UMETp, Kamepa BuibcoHa), HCHONb3ys
3HAHUST O CBOWCTBaX (PU3MYECKUX SABJIECHUH U HeoOxoaumble (U3MUYECKUE
3aKOHOMEPHOCTH;

. UCIIOJIB30BaTh CXEMbI U CXEMATHYHBIE PUCYHKU H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB IMPU PEIICHUU
y4eOHO-IIPAKTUUECKUX 3ajlad, ONTUYECKUE CXEMBbI NIl MOCTPOEHUs M300pakKeHUi B
IUIOCKOM 3€pKajie U COOMpAroILEeH JINH3E;

. OPUBOAUTH  HpUMEpbl  (HAXOAUTh  HMHPOpPMALMIO O  IpUMepax)
MPAKTUYECKOIO HCIOJb30BaHUS (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM XU3HU MJif
oOecrieyeHuss O€30MACHOCTH TMpU OOpalleHuH ¢ M[pudopaMH M TEXHHUYECKUMHU
YCTPONCTBAMHM, COXPAHEHUS 3/I0POBbs U COOJIIOIEHHUSI HOPM 3KOJIOTMYECKOTIO MOBEACHUS
B OKPYXKaIOILIEH Cpee;

. OCYUIECTBJIATh TOMCK UH(pOpMaMU  (PU3HYECKOTO COAEp)KaHUS B
WNuTepHeTe, €aMOCTOSITENIbHO (POPMYJIHPYs TOMCKOBBIA 3amMpoc, HAXOIUTh IIyTH
onpeaeneHus JOCTOBEPHOCTH NOJIyYeHHOM HH(POPMaLIUU HA OCHOBE UMEIOLIUXCS 3HAHUM
Y JOTIOTHUTENIbHBIX HCTOYHUKOB;

. UCIOJIb30BaTh MPHU BBHIMOJIHEHUU YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOro COJEpKaHUs, CIpaBOYHbIE MaTepuajbl, PECypChl CETH
WuTtepHer, Brnagerb nNpuéMaMd KOHCIIEKTHUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uH(OpMAIIUU M3 HECKOJbKMX HMCTOYHUKOB (DU3MYECKOTO COACpIKAHUSA, MyOIMYHO
MPEACTABISATH PE3YJIbTATHI TPOCKTHOM WIIM UCCIIEIOBATENBCKOM AEATEIbHOCTH, IPU 3TOM
rPaMOTHO MCIOJIb30BAaTh M3YyYEHHBIM MOHATUWHBIA anmapar HM3y4yaeMoro pasiena
(GU3UKH M CONPOBOXKAATh BBICTYIUICEHHWE TMpe3eHTaIMeil ¢ Yy4€TOM OCOOEHHOCTEH
ayJIuTOPUH CBEPCTHUKOB.
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TEMATHYECKOE ITNTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jie/ioB u K I (uudposbie)
n/n TeM NMPOrpaMMbl Bcero 5 OHTPOTLHLIC 6 paKThieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesi
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKIIETr0 MUpa
bu6mmoreka [IOK
I Pusiica - Hayka o MpHpose 2 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 Pu3HICCKHC BENMIMHEI 2 ! https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4HBIN METOA ) 1 bubnuoreka [IOK
) MMO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBeJIE€HUS 0 CTPOEHUH BellleCTBA
2.1 CtpoeHue BelecTBa 1 Bubmmorexa LIOK
) https://m.edsoo.ru/7f416194
29 JIBrxenue u ) 1 bubnuotexa [JOK
) B3aMMO/ICVCTBUE YACTHII BEIIECTBA https://m.edsoo.ru/7f416194
53 ArperaTHble COCTOSIHUS 5 bubnuorexa [IOK
) BellleCcTBa https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3znea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
3.1 Mexarmieckoe ABmKeHHE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 Muepuus, macca, 110THOCTS 4 I https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Crna. Buger cun 14 I 2 https://m.edsoo.ru/7f416194
Hroro no pasgeny 21

4.1

Hasnenue. [lepenaua
JaBJICHUS TBEPIBIMU TEIIAMH,
KUOKOCTIAMU U IazaMu

Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
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[TPOT'PAMME

bu6mmoreka [IOK
4.2 JlaBeHue KHAKOCTH > https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 Atmocheproe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleficTBUE KUIKOCTHU U Ta3a 7 3 bubnmoreka [JOK
) HA NOTPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubmuorexa [JOK
> Pabora i momeoCTS 3 I https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hpocteie MeXaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuteckas sHeprius 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 63 12
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8 KUIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3aeiioB K I (uudpossbie)
n/n U TeM IPOrpaMMbl Bcero 6 OHTPOTLHBIC 6 paKTHieckue o0pa3oBaTte/ibHbIC
padoThI padoTbI pecypes

Pa3pgen 1. TensioBbIe IBJICHUS
11 CtpoeHue u CBOMCTBA 7 bubnmoreka [JOK

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

bubmuorexa [JOK

1.2 Ternospie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28

Pa3zgen 2. diekTpuyeckre 1 MArHUTHbBIE SIBJICHUS

21 | Supmenmmesenamn . i Bumorexa [1OK

) P N https://m.edsoo.ru/7f4181ce
B3auUMOJICUCTBHE

29 [TocTostHHBII 20 1 7 bu6mmoreka [IOK

’ ANEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK

2.3 MarauTHEBIE SBICHUS 6 1 1.5 https-//m.edsoo.rw/7f4181ce

24 DneKTpoMarHuTHas 4 bubnuotexa [JOK
) AHAYKIWS https://m.edsoo.ru/7f4181ce

Hroro no pazgeny 37

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 63 3 14.5

ITIPOIT'PAMME ’
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3ieiioB K I (uudpossbie)
n/n U TeM MPOrpamMmmbl Bcero 6 OHTPOJIBHDIC 6 paKThieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
Pa3zgen 1. Mexanun4deckue siBJICHUSA
11 MexaHndeckoe IBH)XKEHUE U 10 1 bubmuorexa [JOK
’ CIOCOOBI €0 OIMMCAHMS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 BsaumopcicTaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHbI COXpaHCHHUA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannudeckue Kojae0aHusi M BOJHbI
bu6mmoreka [IOK
2.1 MexaHndeckue KojaeOaHust 7 3 https-//m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHuueckne BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no paszueny 15

Paznen 3. 3JICKTpOMaFHI/ITHOC moJi€e 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U 6 5 bubnmnoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 6

Pa3nen 4. CBeToBbI€ SIBJICHUSA

41 3aKOHBI pacIPOCTPAHEHUS 6 2 bubnnoreka [JOK
CBETA https://m.edsoo.ru/7f41a4a6

49 JIMH3BI 1 ONITHYECKHE 6 3 bu6mmorexa [IOK
npubopsI https://m.edsoo.ru/7f41a4a6

43 Paznmoxenune Gemoro cBeTa B 3 ) bubmuorexa [JOK
CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15

Pa3nen 5. KBanTOBBI€ SIBJICHUS

51 Hcenyckanue u nornoueHue 4 1 bubnnorexka [JOK

’ CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [JOK
5.2 Crpoere aToMHOTO s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 sInepHere peakiuu 7 I I https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 17
Pa3znea 6. [loBTOpUTEIHHO0-00001IAOIMH MOYJIb

61 | concpmanmn rypen e n -0 9 2 BuGmiorexa LIOK
’ Acp M https://m.edsoo.ru/7f41a4a6
KJ1accC
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 3 27
ITPOI'PAMME
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