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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 ¢u3MKE Ha YypPOBHE OCHOBHOTO 00IIero o00pa3oBaHMs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOM 0Opa3oBaTeIbHON NpOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuétoM deaepalibHON paboyelt MporpaMmbl BOCIUTAHUS U
Konuenmuu npenoaaBanust yueOHOTO npeamera « Pusmkay.

[IporpaMmma 1o (¢u3uKe Ha YpOBHE OCHOBHOrO 001Iero oOpa3oBaHuUs
COCTaBJIEHA HAa OCHOBE IMOJOKEHUH U TpeOOBAaHUMN K pe3yibTaraM OCBOEHHUS Ha
0a30BOM YpPOBHE OCHOBHOM 00pa30BaTEIbHOM MPOrpamMMbl, MPEIACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM ¢eaepaibHON paboyelt MporpaMMbl BOCIIUTAHUS U
KOHIICTIIINY TPEenoaaBaHus yueOHOTOo npeamera « Dusmkay.

Conepxkanue mnporpamMmbl 1o ¢GU3MKE HampaBlieHO Ha GOpMUpPOBaHUE
€CTECTBEHHOHAYYHOM TPAMOTHOCTH OOYy4YalOlUXCAd W OPTaHU3alMI0 HU3YUYCHUS
GU3MKH Ha JEeITEIbHOCTHOM oOcHOBe. B mporpamme mo (u3MKe YUYHUTHIBAIOTCS
BO3MOKHOCTH yueOHOro mnpeaMera B peanusanuu tpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pPe3yjbTaTaM 00YUYEHHUs, a TAKKe
MEXIIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUY€OHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHMs.

[Tporpamma mo usmke ycTaHaBIMBAET paclpeesieHne yueOHOro Marepuaa
no rogaM oOydeHus (IO Kijaccam), MpeajaraeT NpUMEpPHYIO MOCIIeI0BaTEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COAEpXKaHUS U
y4eTe BO3PACTHBIX 0COOEHHOCTEHN 00yUaromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbIO OKa3aHUS METOAMYECKOU
MOMOIIY YYUTEIO B CO3/]JaHUU padoUeii MPOrpaMMBbl 0 y4eOHOMY TIPEIMETY.

dusuka SBISETCA CHCTEMOOOPA3YIOMIMM ISl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMUEH, OUoaI0ruel, acTpoHOMUEN U Gpu3ndeckoi reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUYHYIO KapTHHY MHpa, MPEIOCTaBIsET Haubojee sCHbIC
oOpa3ibl IPUMEHEHUSI HaAyYHOr0 METOJla MO3HAaHMs, TO €CTh CIoco0a MoiaydeHus
JOCTOBEPHBIX 3HAHUU O MUDE.

Opnna w3 IIaBHBIX 3ajad (pu3mdeckoro oOpa3oBaHHS B CTPYKType OOIIero
oOpa3oBaHusi COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOU TPaMOTHOCTH H
MHTEpEeca K HayKe y 00ydaronuxcs.

N3yuenne ¢uszuku Ha 0a30BOM YpOBHE IIpearojiaraet OBJaJEHUE
CIIEIYIOIIMMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOMIMMHU €CTECTBEHHOHAYUYHYIO
I'PAMOTHOCTb:

e HAYYHO OOBSCHATH SBICHHUS,

e OLICHUBATh U TOHUMATh OCOOCHHOCTU HAYYHOTO MCCIIEIOBAHUS;



HHTCPIPECTUPOBATH JAHHBIC KU UCITIOJIb30BATh HAYYHbIC NOKA3aTCIILCTBA IJIA
MMOJYYCHUA BBIBOIOB).

[lenn wu3ydyeHuss (PU3MKM Ha YpPOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
ompeliesieHbl B KOHIICMIIMK TMpenojaBaHus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpranu3auusx Poccuiickoit ®enepauuu, peaausyronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOTPAMMBI.

[enu uzydyenus Guzuku:

npuoOpeTeHne HMHTepeca W CTPEMIICHUS OOY4YarolIuXcsi K HaydHOMY
M3YUCHUIO TPUPOJbI, PA3BUTUE WX HMHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEMN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUA U (OPMHUPOBAHUE
MCCIIE0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHUE HAyYHOTO MHPOBO33PEHUSI KaK pe3yJbTara HU3y4YeHUs
OCHOB CTPOEHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopmMupoBaHue TPEACTaBICHUM O PoJU (PU3UKKU I8 Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE  TIPEACTaBICHHMA O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCHOHATBHON JeSTEILHOCTH, CBSI3aHHOW C (DM3MKOM, MOJATOTOBKA K
JTanbHEHIIeMy 00yUEHHIO B 3TOM HaIpaBJICHHH.

JlocTmxeHne 3TUX Teled mporpamMmbl 1m0 (GU3WKE Ha YPOBHE OCHOBHOTO
oO1ero oOpa3zoBaHusi 00eCIEUMBAETCS PEIICHUEM CIEAYIOIIUX 3a1ay:

npuoOpeTeHne 3HaHUH O JIUCKPETHOM CTPOEHUU BEUIECTBa, O
MEXaHWYECKHUX, TEIJIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAaHTOBBIX
SIBIICHUSX

NpUOOpETeHHEe YMEHUI OMHUCHIBATh U OOBSCHATH (U3UYECKHUE SIBICHUS C
UCIIOJTb30BAaHUEM TTOTYUYCHHBIX 3HAHUM;

OCBOCHME METOJOB pEIIEHUS TNPOCTEHIINX pacyeTHBIX 3a1ady  C
UCIOJIb30BaHUEM buznueckKux MOJIEIIEH, TBOPYECKHUX u
MPaKTUKOOPUECHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUN HAOJIIOaTh TIPUPOJIHBIE SIBICHUS U BBITIOJHSITH OIBITHI,
JaboparopHbie  pabOThl M DKCIEPUMEHTAIbHBIE HUCCIEIOBAaHUS C
MCIOJIb30BAHUEM U3MEPUTENBHBIX MPUOOPOB;

OCBOEHHE MpPHUEMOB paboThl ¢ MHpopMaluend (U3NIECKOro COJIepKaAHUS,
BKJIFOYasi H()OPMAIIUIO O COBPEMEHHBIX JOCTIDKCHUSIX (DU3HKHU, aHATU3 U
KPUTUUYECKOE OlICHHBaHKHE UH(OPMAIIUK;

3HaKOMCTBO cO cdepamu npodeccuoHaANbHON AeATeNbHOCTH, CBSI3aHHBIMU
¢ (uU3UKOW, U COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSAX (PU3UYECKON HAYKH.



OO11ee yncao 4yacoB, PEKOMEHIOBAHHBIX ISl U3y4YeHUsl GU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca B Hezelno), B 8 kiacce — 68
gyacoB (2 waca B Hememwo), B 9 kmacce — 102 uaca (3 yaca B HeIem).



COILEPKAHUE OBYUEHUSA

7 KIIACC
Du3uKa 1 e€ poJib B IO3HAHUHU OKPY:KAKOIIEro MUpa.

®uszuka — Hayka o mnpupoie. fABneHus npupoabl. DU3HMYECKHE SIBICHUSA:
MEXaHUYECKHE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeMuMUMHBL 3Mepenune Qusnueckux BenuuuH. Duznyueckue
npubopsl. [lorpemnocts n3mepennit MexayHapoaHasi cucTeMa eIMHUII.

Kak ¢usnka wu Jpyrume ecTeCTBEHHbIE HAyKd HM3y4aloT MPHUPOIY.
EctecTBeHHOHAYUHBI METOJl TO3HAHUS: HAOIIOJCHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJBUKCHUE TMIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE TUIOTE3, 00BSICHEHUE
HabmoaeMoro apieHus. Onucanue GUu3NUECcKUX ABJICHUN ¢ TOMOIIBIO MOJIENei

Hemoncmpauuu.

1. MexaHnuyeckue, TEIUIOBBIE, JSJIEKTPUUYECKUE, MAarHUTHBIC, CBETOBbIC

SBJICHUSL.
2. ®Ousuueckue mpuOOPHI U MpoLieypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpenerneHue UEHbI JSICHUS KAl U3MEPUTEIHHOTO MTPUOopa.

2. M3mepenue o0bEMa KUIKOCTH U TBEPAOTO Tela.

3. OnmpeneneHue pa3MepPOB MaJbIX TEN.

IlepBoHa4Ya/ibHbIE CBeICHUA 0 CTPOCHHH BelleCTBA.

CrpoeHne BemiecTBa: aTOMBl M MOJIEKYJbl, HX pa3mepbl. OIbITHI,
JOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBrxkenune yactul] BeuiectBa. CBsi3b CKOPOCTH JBUKEHUS YacTHUI[ C
teMrieparypoii. bpoyHoBckoe aBwkenue, nuddysus. BzaumosaelcTBre HacTHIl
BEIIIECTBA: MPUTSXKEHUE U OTTAITKUBAHHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIbIX
(KkpucTauIM4ecKux) Ten. B3auMoCBsI3b MEXIYy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHMSIX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUU BOJBI.

Hemoncmpauuu.

1. HaGmtonenne OpOyHOBCKOTO JBUKEHUS.

2. Habmonenne nud dysun.

3. HaOmronenue SIBJICHUH, 00BICHAIOIINXCS MPUTSKECHUEM WIN

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomel u onvimol.

1. Onenka JAuaMmeTpa aToMa METOJAOM DPsiIoB  (C  HCHOJIB30BAaHUEM

dboTorpaduii).

2. OmnbITHI IO HAOTIOAEHUIO TEMIOBOTO PACIIMPEHUS Ta30B.



3. OmnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
JIBHKeHHEe U B3aUMOJAEeHCTBHE TeJl.

Mexannueckoe HABUKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE [IBUIKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM ABMKEHMU. Pacder myTu u
BPEMEHU JBUKCHUS.

SlBneHne wHepuMU. 3aKOH WHEpUMU. B3auMoJelcTBHE Tell Kak NpUYMHA
W3MEHEHHUSI CKOpPOCTH JBWXKEHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHULIEC
o0beMa BeliecTna.

Cuita Kak XapakTepucTuka B3auMojercTBus Ten. Cuila ynpyrocTd U 3aKOH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIIEHHE TATOTEHHUS U CHUIIA
TsokecTd. Cuia TSHKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocts. Cnoxenue
CWJI, HAIIPABJICHHBIX MO OJHOW MpsAMoil. PaBHoxmeicTByromasa cwi. Cuia TpeHUs.
TpeHune CKONbKEHU U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

Habntonenre MexaHn4eckoro JIBM>KEHUS Tena.
N3MepeHne CKOpoCTH MPSIMOJIMHEMHOTO JBHKCHHUS.
HabGntonenue siBineHus: HHEPLIMH.

CpaBHeHHE MaccC MO B3aUMOICHCTBUIO TEI.
CrnosxeHue CuJj, HallpaBJICHHBIX TTO OJHOM MPSMOIA.

Jlabopamopmuwvie padbomut u onvimol.

1. OmpenaeneHre CKOPOCTH PAaBHOMEPHOIO JABWKEHUS (IIapUKa B KUIKOCTH,
MOJIEIN JEKTPUIECKOTO aBTOMOOMIIS U TaK Janee).

2. Ompenenenue cpeaHEdl CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuKa II0
HAKJOHHOM IIOCKOCTH.

1
2
3
4. HaOnroneHue u3aMeHeHUsI CKOPOCTH MPH B3aUMOJIEHCTBUU TEI.
5
6.

Omnpenenenye IIOTHOCTUA TBEPIOTO TENA.
4. OmbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsiKeHUs (nedopmaliun)
MPY>KUHBI OT IMIPUJIOKEHHOW CUJIBI.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBXKEHHUS OT
BEcCa Tela U XapakTepa COIPUKACAIOLIUXCs [IOBEPXHOCTEN.
/laBJyieHre TBEPABIX TeJl, JKUAKOCTEH U ra3os.

JaBnenue. CiocoObl yMEHbBIICHUSI U yYBEJIMYCHHS naBieHus. JlaBineHue rasa.
3aBUCUMOCTh JaBJiCHHS Tra3za OT oObema, Temmeparyphl. l[lepemaua naBieHus
TBEpABIMU TEJIAMH, XKUAKOCTSIMU M ra3amu. 3akoH [lackans. [IneBMaTmueckue
MallluHbl. 3aBUCUMOCTh JABJICHUS XUIKOCTH OT TIyOuHBL. ['mapocraruueckuii
napajokc. Coobaromuecs cocyabl. [ napaBirueckiue MEXaHUu3Mbl.

Atmocdepa 3emin U armocdepHoe namieHue. [IpuyuuHBI CyIECTBOBaHUS
BO3ymIHOM oOosnouku 3emun. Onbit Toppuuennu. M3mepenune arMmocdepHOro



naBJIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIE€HUSI OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 1u1st U3MEpeHus: aTMOCHEPHOTO JaBICHUSI.
JleiicTBUE KUAKOCTH M raza Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaroas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.
Hemoncmpauuu.

o vk w N RE

N

3aBUCUMOCTD J1aBJICHHUS I'a3a OT TEMIIEPATYPHI.

[Iepenaya naBineHUs )KUAKOCTHIO U TaA30M.

Coobmaronuecs cocy/bl.

I'mapaBnuyeckuii npecc.

[IposiBneHue aercTBUs aTMOC(HEPHOTO AaBJICHHS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHON YaCTH Tella
Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BHITAIKMBAIOMIEN CHJIBI BECY BHITECHEHHOM KHUIKOCTH.
VYcnoBue miaBaHus TeN: IJIaBaHUE UIIN IIOTPYKEHUE TN B 3aBUCUMOCTH OT
COOTHOUIIEHUS IUIOTHOCTEN TeJIa U KUIKOCTH.

Jlabopamopmuwvie padbomul u onvimol.

1.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA NOTrpyKEHHOM B
YKAJIKOCTb YaCTH Telna.

OnpeneneHrie  BBITAIKMBAIONIEH  CHJIBL, JICMCTBYIOLIEH HA  TEJO,
IOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, IEWCTBYIOIIEH HA TEIO
B KUJIKOCTH, OT MACCHI Tea.

OnsITBl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTHh  BBITAJIKUBAIOIIEH CHIIBL,
JEUCTBYIOIICH HA TEJIO B )KUAKOCTU, OT 00BEMA MOTPYKEHHOM B KUIAKOCTD
YacCTHU TeJIa U OT IUNIOTHOCTH KUJKOCTH.

KoncrpynpoBanue apeoMmerpa WIM KOHCTPYHUPOBAaHHE JIOAKH U
olpeAeseHue e€ rpy30noAbEMHOCTH.

PaGoTra u MOIIHOCTB. JHEpPrus.

Mexanunueckas pabora. MOUIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUJIOCKOCTh. IlpaBuiio
paBHOBecus pbyara. [I[puMeHeHue npasuia paBHOBECHS phluara K 0JI0Ky. «30J0T0e
npaBuiio» Mexanuku. Kosdpunuent nonesznoro aercrus (nanee — KIIJI) mpocTeix
MexaHu3MOB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanudeckass dHeprus. KuHeTwdeckas ¢ TNOTCHIMAIbHAs DSHEPTHS.
[IpeBparenrue 0THOTO BUla MEXaHUYECKOW SHEPTUU B IPYTOi. 3aKOH COXpaHEHUs
SHEPTUH B MEXaHUKE.

Hemoncmpauuu.

1.

[IprMepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomut u onvimol.



1. Omnpenenenue pabOTHI CUIIBI TPEHUS ITPU PABHOMEPHOM JIBHKEHUHU Teja 110
TOPU30HTAIIBHOM MMOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHS pbluara.

3. Hzmepenue KIIJ] HakIIOHHOM TIIOCKOCTH.

4. M3yyeHne 3aKOHA COXPAHEHUS MEXaHUYECKOU YHEPTUU.
8 KNIACC

TenJioBbIe sIBJICHUS.
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHMS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIeKyJ. ONbIThl, NOATBEPKIAOUINE
OCHOBHBI€ TOJIOKEHHS] MOJIEKYJISIPHOKMHETUYECKOWU TEOPUH.
Mogenu TBEPAOTO, MKUIKOTO M Tra3000pa3HOrO COCTOSHUM BeEIIeCTBa.
Kpucrannuueckue u amopdusie Tena. OObsiCHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYIAPHO-KUHETUUECKOU TEOPUHU.
CmauuBaHue U KalWUISIPHBIE SIBJIICHUS. TEMIOBOE paCIIMPEHUE U CKATHUE.
Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMYKECHUS
gactull. BHyTpeHHsst »Heprus. CrnocoObl H3MEHEHUS BHYTPEHHEW DJHEPTUH:
TerIonepeada u coBepiieHune padboTel. Buasl Teruionepenayu: TEIONPOBOIHOCTD,
KOHBEKIIUS, U3TyUYEHUE.
KonuuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelllecTBa. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemioBoro OanaHca. IlnaBnenune wu
OTBEpAECBAaHUE KPUCTAIJIMYECKUX BEIIECTB. YAElbHAs TEIJIOTa IUJIABJICHHUS.
[TapooOpazoBanue u konueHcauusi. Wcmapenuwe. Kumnenwe. YaenbHas Temnjiora
napooOpa3zoBaHusi. 3aBUCUMOCTb TEeMIEpaTypbl KHUIIEHHUS OT aTMOc(epHOro
JABJICHUSL.
BrnaxHocTs Bo3ayxa.
DHeprus TOIIMBA. Y JelbHas TEIJIOTa CrOpaHusl.
[Mpunmunsr padoTel TeruoBbix nBurateneit KIIJ[ TeroBoro nBurarens.
TennoBble IBUTATENU U 3alIUTA OKPYKAIOIIECH CPEIbI.
3aKOH COXpPaHEHUS U MPEBPALLCHUS SHEPTUH B TEIIOBBIX MPOLIECCAX.
Hemoncmpauuu.
1. Habnronenne 6poyHOBCKOTO JBUKEHHUS.
2. Habmonenne nud dysun.
3. HaOmroneHnue sBieHUM CMauyMBaHUS U KaUJUISPHBIX SBJICHUMH.
4. HabmroieHue TeIIoBOTO PACIIUPEHUS TEIl.
5. M3MeHeHue naBieHUs rasa Nnpu U3MEHEHHH O00bEéMa W HarpeBaHUU WIIH
OXJIQXKJICHUHU.

6. IlpaBuiia u3MepeHus TEMIIEPATYPHI.
Buasl Tennonepenayum.

8. OxytaxkzieHue Mpu COBEPIIEHUU PAOOTHI.



9. HarpeBanue npu coBepIiiieHUN pabOTHl BHEIIHUMU CHUJIAMU.

10. CpaBHEHHUE TEIIOEMKOCTEN PA3TMYHBIX BEUIECTB.

11. HaGntonenue KureHus.

12. HabGntoieHrne noCcTOSIHCTBA TEMITEPATYPhI MPHU TLIABICHHUH.

13. Moaenu TEMI0BBIX ABUTaTEICH.

Jlabopamopmuwvie padbomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.

3. OmnpITHl MO HAOJIOJEHUIO TEIUIOBOTO PACHIMPEHUsS Ta30B, JKUIAKOCTEH U

TBEPABIX TEI.

4. OmnpeneneHue NaBiIeHUS BO3AyXa B OaUIOHE MINPUIIA.

5. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHHUS BO3/yXa OT €ro

00bEMa U HarpeBaHUs WU OXJIAXKICHUS.

6. IIpoBepka runoTesbl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPaTypPHhl.
7. HaGmionenne wu3MEHEHHST BHYTPEHHEH OHHEpPruu Tela B pe3yjbTare
TerIonepeiaur ¥ padoThl BHEIIHUX CHUII.

8. HccrnenmoBanue sIBICHHS TEIUIOOOMEHA IMPU CMEIIMBAHUHM XOJOJIHOW H

ropsiueii BOJBbI.

9. OmpeneneHne KOJAWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  IIpHU

TEMI000MEHEe C HarpeThIM METAINTUYECKUM IIUITUHIPOM.

10. OnpenenenHne yIeabHON TEMIOEMKOCTH BEIIECTBA.

11. MccrenoBanue npoiecca ucrnapeHusl.

12. OnpenienieHne OTHOCUTEIbHOM BIIAXKHOCTH BO3/TyXa.

13. OnpeneneHre yaeabHOM TEMIOThI IIABICHUS JIb/Ia.

DJIeKTPUYECKHe U MATHUTHBIE SIBJICHUS.

DnexkTpuzanus Ten. JIBa pona 3JIeKTpUUECKUX 3apsiaoB. BzaumopeicTue
3apspKEHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CWJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3apPAJI0B U PACCTOSAHUS MEXAY TEJIaMu).

DnekTpuyeckoe mnoje. Hanpsok€HHOCTh 3iekTpuyeckoro mnond. IlpuHoun
CYNEPIO3UIIMU IEKTPUUYECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenun snekTpudeckux 3apsaoB. DIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOJHMKM W JOUBJIEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUUYECKOTO 3apsjia.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
HNcTOoYyHMKH TIOCTOSHHOTO TOKa. JIeHMCTBUSA DIEKTPHUYECKOr0 TOKa (TEIIoBoe,
XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B )KUIKOCTAX U rasax.



Onektpuueckas uenb. Cumia Toka.  DJIEKTPUUYECKOE  HaIpsKEHUE.
ComnpoTtuBieHrne NpOBOAHUKA. YIEIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
u1st yaactka uend. [locimenoBaTenbHOE U apaaiielbHOE COEAUHEHUE TPOBOJHUKOB.

PaGota u MOIIHOCTH 3JEKTpUUEeCKOTOo ToKa. 3akoH Jlxoyns—Jlenia.
DneKkTpuyecKue 1eny U NOTpeOUTenn EKTPUIeCKor sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocrossHHBIE MAarHUTHI. B3anMo1€iicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noje. MaruuTHoe mojie 3eMJIM U €ro 3HauyeHue g Ku3Hu Ha 3emiie. OmnbIT
Opcrena. MarHUTHOE TOJIE 3JIEKTPUUECKOTO TOKa. [I[puMeHeHne 3J1eKTpOMarHuToB
B TEXHUKE. /[efiCTBHE MAarHUTHOIO MOJI Ha TPOBOJHUK C TOKOM. DJIEKTPOABUTATEIIb
MIOCTOSIHHOTO  TOKa. Mcrnosnb30BaHWE  JJIEKTPOJABUTATENEH B  TEXHUYECKHX
YCTPOMCTBAaX U HA TPAHCIIOPTE.

OmneiTel @apanes. SBneHue aneKTpoMarHuTHOW uHAYKUMM. [IpaBuiio Jlenna.
DIIEKTpOTEeHEPATOP. Cnoco6b1 MOy YEHUS AIEKTPUUECKOU DHEPIUH.
DNEeKTPOCTAHIIMK HAa BO30OHOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpHU3aIus Tel.

JIBa posa 3JEKTPUUECKUX 3apsI0B U B3aUMO/JICHCTBUE 3apSIKEHHBIX TEJ.
Y CTpOUCTBO U JEHCTBUE JJIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS] MHYKIIHSL.

3aKOH COXpPAaHEHUS JIEKTPUUECKUX 3apS0B.

[IpOBOIHUKY U TUDIIEKTPUKHU.

MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TTOJIA.

M cTOYHHKHM TOCTOSIHHOTO TOKA.

L 0 N o Uk W N e

JIeCTBUS AIIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUN TOK B JKUIKOCTH.
. 'a30BBIU pa3psia.
. I3MepeHune Cruiibl TOKa aMIepMeTPOM.
. I3MepeHne 3eKTpruIeCcKOro HanpsKEHU sl BOJIbTMETPOM.
. Peocrar u Marazus conpoTUBIIEHUN.
. BzaumonencrBre NOCTOSIHHBIX MarHuTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3AEICHUSA IIOJIFOCOB MarHuTa.
. MoaenupoBaHre MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarautHoe nose Toka. DJ1eKTPOMarHur.
. JleicTB€ MarHuTHOTO NOJISI HA IPOBOJHUK C TOKOM.
. DIIEKTPOJABUTATENH ITOCTOSHHOTO TOKA.
. UccrienoBanue siBIEHUS 3JEKTPOMArHUTHOW UHIYKIIUU.
. OnbiTel @apajes.
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24,

25.

3aBUCHUMOCTh HaIlpaBJICHUA HWHAYKOUOHHOTO TOKa OT YCJ'IOBI/Iﬁ €ro
BO3HHUKHOBCHMA.
3ﬂeKTp0reHepaTop IHOCTOAHHOTI'O TOKA.

Jlabopamopmuvie padbomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel 1O HAOMIOJEHUIO JJEKTPU3aUUU Tell MHAYKIHEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBaHne JEHCTBUSI BJEKTPUYECKOTO TOJISI HAa NPOBOJHHMKU U
TUDIIEKTPUKH.

C6opka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
M3mepeHue u peryampoBaHue CHIIbI TOKA.

M3mepeHue u peryampoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 Pe3UCTop, OT
CONPOTHBIICHUS PE3NCTOPA U HAIIPSIKEHMS HA PE3UCTOPE.

OnbIThl, JNEMOHCTPUPYIOLINE 3aBUCHMOCTD ANEKTPAYECKOTO
CONPOTHUBIICHUS IPOBOJHMKA OT €ro JUIMHBL, ILIOIIAAM IOIEPEYHOIO
CEYEHHs U MaTepuaa.

[IpoBepka TmpaBuia CIOXEHUS HANPSDKEHUW TPU  IMOCIEA0BATEIBHOM
COEMHEHUU JBYX PE3UCTOPOB.

[IpoBepka mnpaBuia Juisi CHJIbl TOKa IpPU MapajuIeIbHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AMEKTPUUECKOrO TOKA, UIYIIETO YEPE3 PESUCTOP.
OmnpeneneHue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pesucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO 4YEpe3 JIAMIIOYKY, OT
HaIpsKCHUS Ha HEM.

Omnpenenenne KIIJI narpeBaTensi.

HccnenoBaHne MarHUTHOTO B3aUMOJEHCTBUSI IOCTOSIHHBIX MarHUTOB.
N3yvyeHre MarHuTHOTO MOJIs IOCTOSTHHBIX MAarHUTOB MIPU UX 00bEMHEHUU
U pa3icIICHUN.

HccnenoBanue neiCTBUSA AIEKTPUYECKOTO TOKA HA MATHUTHY IO CTPEJIKY.
OneITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  B3aWMOJEUCTBUSA
KAaTyLIKHA ¢ TOKOM M MarHWTa OT CWJIBI TOKA M HAIIPABJIEHUS TOKA B KATyLIKE.
N3yuyenne nelcTBUS MAarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.
KoHncTpyupoBanue u uzydyenue padoThl 3J€KTPOABUT aATEs.

N3mepenne K111 anekTpoaBurarenbHoOn yCTaHOBKHU.

OneITel MO HWCCIENOBAHUIO SIBICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEIOBAaHNE W3MEHEHUN 3HAYEHUs W HANpPABICHUS HWHAYKLIHOHHOIO
TOKA.



9 KJIACC

MexaHn4veckue siBJICHUS.

Mexannueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema oOTCYETA.
OTHOCHTENBHOCTh MEXAHWYECKOI'O JBUXKCHHSA. PaBHOMEpHOE NpPSAMOJHUHENHOE
nemxeHue. HepaBHoMepHOe nipsMonauHenHoe aBHkeHue. CpeaHsiss 1 MTHOBEHHAs
CKOPOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUHU.

VYckopenune. PaBHOyckopeHHOe mpsMonuHeiiHoe aBuxkeHue. CBoOogHOE
nagenue. OnbiTol ["anumnes.

PaBHOMepHOE aBMXKEHHE TIO OKpyx)HOCTH. Ilepmon m wactora oOparieHus.
Jluneitnas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

IlepBrlii 3akoH Hbrotona. Bropoit 3akon Herotona. Tperuit 3akoH HeroToHa.
[TpuHUMD CyTIEPTIO3ULIAN CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHHUs: CUIa TPEHUSI CKOJIbKEHUS, CUIIa
TPEHHUS IOKOSI, IPYTUE BUIbI TPEHUA.

Cuna TSDKECTM M 3aKOH BCEMUPHOTO TSITOTEHHs. Y CKOpEHHE CBOOOJHOTO
nageHus. J[puxenue mnaner Bokpyr Connima. IlepBasi kocMuyeckass CKOPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue MarepualibHOM TOukH. AOGCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPEIUIEHHOM OChIO BpaiieHuss. MomeHt cuiibl. LleHTp TskecT.

Nmnynbe Tena. M3menenne mMnyibca. UMIynbe CUibl. 3aKOH COXPaHEHUS
MMITyJIbCa. PeakTUBHOE JBUKEHHUE.

Mexanuyeckass paboTa M MOIIHOCTh. PaboTa cui TsDKECTH, YHPYTroCTH,
TpeHus. CBs3b dHepruu U padotsl. [loTeHManbHast SHeprus Tesia, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMJU. [loTeHIManbHas SHEPTHS CKAaTOM NpYyKkuHbL. KnHeTnueckas
sHeprusa. Teopema 0 KHHETHYECKOW dHEpPruu. 3aKOH COXPAHEHHS MEXaHHMYECKOU
SHEPIUH.

Jemoncmpayuu.

1. HaGmiomeHne MeXaHUYECKOTO JIBHKCHHS Tela OTHOCHUTEIIBHO Pa3HBIX TEI

OTCYETA.

2. CpaBHeHHE MOyT€ M TPACKTOPHUM NBUKEHHS OJHOTO M TOTrO XK€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

N3MepeHne CKOPOCTU U YCKOPEHUS TPSMOJIMHENHOTO JIBUXKCHUS.
HccnenoBanre Npu3HakKOB pABHOYCKOPEHHOIO JABUKCHUS.

HaOntonenue nBUKEHUS Tea MO OKPY>KHOCTH.

Habnronenrne MexaHM4eCKUX SBICHUHN, IPOUCXOSIIUX B CHCTEME OTCUETA

o v kAW

«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO
KabuHeTa (QU3HKY.

7. 3aBUCHMOCTh YCKOPEHHS TeJla OT MAacChl Tela U ACHCTBYIOIIEH HA HEro
CHUJIBL.



9.

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

Habmronienne paBeHCcTBa CUII ITPU B3aUMOJICHCTBUY TeEl.

N3meHneHune Beca Tela pu YCKOPEHHOM JIBUKEHUU.

[lepenava umnyJsibca Ipu B3aUMOAEHCTBUM TEIL.

[IpeobOpa3zoBaHus SHEPTUU TPU B3aUMOJCHCTBHUH TEII.

CoxpaHeHHe UMITYJIbCa TPU HEYNIPYTOM B3aMMOJECH CTBUMU.

CoxpaHeHue UMITYJIbCa IPU a0COJIFOTHO YIIPYTOM B3aHMOJICHCTBUHU.
Habronenre peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM PHEPTUU MPU CBOOOHOM MaICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU JBUKEHUHU Tella Mo JeHCTBUEM
Py KUHBI.

Jlabopamopmuwvie padbomul u onvimol.

1.

10.

11.

KoHcTpyupoBaHue TpakTa AJisi pa3srOHa U JalbHEHIIEro paBHOMEPHOIO
JBIDKEHUS MIapUKa WA TEISKKH.

OnpeneneHue cpeaHe CKOPOCTH CKOJIBKEHUS OpycKa WU JABWKCHUS
HIapuKa o0 HaKJIOHHOM IJIOCKOCTH.

OrnpenenieHue YCKOpPEHHUs Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUM T10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IMyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HadyaIbHON CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CAM TpPU PABHOYCKOPEHHOM JBM)KEHUU 0e€3
HAYaJIbHOM CKOPOCTHM MYTH OTHOCSTCA Kak psi HEUYETHBIX 4YHUCET, TO
COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanrne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHIIBI
HOPMAJIBHOTO JIaBJICHUSI.

Omnpenenenne kodhPuIeHTa TPEHUS CKOTbKEHUS.

Omnpenenenne XECTKOCTU MPYKUHBI.

Omnpenenenrie paboOThI CHIIBI TPSHUS MPU PABHOMEPHOM JIBUKCHUU TeJla 10
TOPU30HTAIBHOM MOBEPXHOCTH.

Onpenenenrie pabOThl CUJIBI  YOPYrOCTH TMpPU TNOABEME TIpy3a C
UCIOJIb30BAHNEM HETOBUIKHOTO M MOJIBUKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUS SHEPTUU.

MexaHnueckue KoJ1e0aHusl ¥ BOJIHBI.

KonebarenbHoe aukenre. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHUN: IEPUO/I,
4acToTa, aMIUINTyAa. MareMaruyeckuil U NMpyKUHHBIN MaaTHUKU. [IpeBpaienne
SHEPTUH MPHU K0JIEOATETHLHOM JIBHKCHUU.

3aryxatomue — koneOaHud.  BwiHyxknennole — koneOanus.  Pe3onanc.
Mexannueckre BoJHBL. (CBOWMCTBA MeEXaHWYEeCKMX BOJH. IIpomonbHble U
MONEpPEYHbIe BOJHBL. JI[MMHA BOJHBI M CKOPOCTh €€ PpacnpOCTPAHCHUS.
MexaHnyeckue BOJHBI B TBEPAOM TEJIE, CEUICMUYECKHE BOJIHBI.



3Byk. ['pomMKkocTh 3Byka M BbIcOTa TOHA. OTpaxkeHue 3Byka. MH(Ppa3Byk u
YIBTPa3BYK.
Jemoncmpayuu.

1.

o vk W

HaGmionenne konebGaHuii Ten moja JEHCTBUEM CHIIbI TSXKECTH U CHIIbI
YOPYTOCTH.

HabGntonenue kosiebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabmtoieHne BbIHYKI€HHBIX KOJIEOAHUHN U pe30HAaHCA.

Pacnipoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).
Habnronenne 3aBUCHUMOCTH BBICOTHI 3ByKa OT 4acTOTHI.

AKYCTHYECKHI pEe30HaHC.

Jlabopamopmuwvie padbomul u onvimol.

1.

7.

Onpenenenrie 4YacToThl W TEpUoOAa KoOJIEOAHMM MaTEeMaTHYEeCKOTO
MasTHUKA.

OrnpezneneHue 4acTOTHI U Mepruoja KojaedaHu nNpy>KMHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH MEepUO/ia KOJeOaHUN MOJBEIIEHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

HccnenoBaHre 3aBUCMMOCTH NIEPHO/Ia KOJIEOAaHUN NPYKUHHOTO MAasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH TEpHOJaa KoJieOaHUN rpy3a, MOABEHIEHHOTO K
HUTH, OT MacChl Ipy3a.

OnbIThl, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  NEpuoAa  KoyieOaHUid
MPYXUHHOTO MAasITHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.
N3mepeHune yckopeHusi CBOOOJHOTO MaJIeHuUs.

3H€KTpOMaFHI/ITHOE I10JI€ U DJICKTPOMArHUTHbIC BOJIHBI.

DJIGKTPOMAarHUTHOE  TMOJie.  DJIEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AIIEKTPOMArHuTHbIX BOJIH. Illkama 3JIeKTpOMarHUTHBIX BOJIH. Vcmonb3oBaHue

QJICKTPOMArHUTHBIX BOJIH IJIS COTOBOM CBSI3M.

DJIeKTpoMaruuTHas mnpupoga csera. CkopocTh cBera. BoliHOBBIE CBOMCTBA

CBCTa.

Hemoncmpauuu.

1.
2.

CBOICTBA 2JIEKTPOMArHUTHBIX BOJIH.
BoitHOBEIE CBOWCTBA CBETA.

Jlabopamopmuwvie padbomul u onvimol.

1.

M3y4yeHre CBOWCTB AJICKTPOMATrHUTHBIX BOJIH C TOMOIIBIO MOOHMIBHOTO
TenedoHa.

CBeTOBbIC ABJICHUS.

JlyueBas  Mopzenb  cBera. HNcrounuku cBeTa. [IpssiMonnHEiHOE
pacnpocTtpanenue cBeta. 3atMeHus: CosHua u Jlynsl. OTpaxkenue cBera. Ilnockoe
3epKajo. 3aKOH OTPAKECHUS CBETA.



[Ipenomnenne cBera. 3akOH mpelomiieHUus cBeTa. llonHoe BHyTpeHHEe
oTpakeHue cBera. Mcnonp30BaHWE TOJHOTO BHYTPEHHErO OTPaXEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon mydeit B tuH3e. OnTuueckas cucteMa oroanmnapara, MUKPOCKOIIa
u Teneckona. ['na3 kak ontuyeckas cucreMma. biim3opyKocTh U 1albHO30PKOCTb.

Paznoxenne Oenmoro cBera B crnekTtp. OmnbiTel HeioTona. CioxeHue
CIEKTpalIbHBIX LIBETOB. Jucnepcus ceera.

Hemoncmpayuu.

[IpsstMOTTMHENHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[lonyuenue n3o00pa>keHH B INIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cBera.

Onruyeckuii CBETOBOJI.

Xon nyuel B coOuparoien JuH3e.

X0/ 1y4elr B pacCenBarOLIEH JIMH3E.

[Tony4yenue u300paxxeHUil C TOMOIIBIO JTUH3.

[Ipunnun neiictBus doTtoarmnapara, MUKPOCKOTA U TEJIECKOTA.

10. Mogensb riasa.

11. Pa3noxenue 6enoro cBeTa B CIIEKTP.

12. [Tonydenuie Oenoro cBeTa NpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopmuwvie padbomul u onvimol.

1. HMccnepoBaHne 3aBUCHMOCTH YIja OTPAXKEHUsS CBETOBOIO Jiyda OT yrIJja
naJeHUs.

2. M3ydeHne XxapakTepUCTUK U300paKeHUS IPEAMETA B IJIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCMMOCTH yTJla IPEJIOMIIEHHS] CBETOBOTO Jyda OT yria
MaJICHUS] Ha TPAHUIIE «BO3TYX—CTEKIIO».

W X N o Uk W R

4. Tlomyuenue n300pakeHUM C MOMOUILIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne GOKYCHOTO pacCTOSHUS U ONTHYECKOM CHUJIbI COOMparomieit
JIVH3BI.
6. ONBITHI IO Pa3I0KEHHUIO OEJIOr0 CBETA B CIEKTP.
7. OnBITHl O BOCHPHUATUIO L[BETA MPEAMETOB MPU HX HAOIIOJEHUU uepe3
[BETOBbIE (DUIIBTPHI.
KBaHTOBBIC SIBJICHHS.
OmnsbiTel Pesepdopaa m mnanerapHas mozaens aroma. Moxenb aroma bopa.
Hcmyckanue u noriouieHrue ceeta atoMmoM. KBanTel. JIuHelyaTsie CIEKTPBIL.
PannoakTuBHOCTh. Anb(da, 6eTa- U ramma-uznydenus. CTpoeHHe aTOMHOTIO
anpa. HykmonHas woxens aromHoro sgapa. HM3orombel. PannoakTtuBHBIE
npespamienus. [lepron nosypacnana aTOMHBIX SIAED.



SAnepuble peakiuu. 3aKOHBI COXPaHEHUsS 3apsIOBOTO U MAacCOBOTO YHCEN.
OHeprusi cBsi3U aTOMHBIX sifep. CBsi3b Macchl M dHEpruu. Peaknuu cuHTE3a U
nenenus sigep. Mcrounuku suepruu CosiHIa U 3BE3I.

Snepnas oHepreruka. JleMcTBUs paaMOAKTUBHBIX HW3JYYCHUW Ha JKUBBIE
OpTaHU3MBlI.

Hemoncmpayuu.

1. CHexTpbl U3TYyYCHHS U MOTIJIONICHUS.

2. CnexkTpbl pa3IuYHbIX ra30B.

3. ChekTp BoJopoja.

4. HaGmroneHue TpekoB B Kamepe BuibcoHa.

5. Pabora cuérumka HOHU3UPYIOIIUX U3TYUCHUH.

6. Peructpanus uznmydeHus: IpUPOJIHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopuwvie pabomut u onvimol.

1. HalnioneHue CIUIOMIHBIX U IMHEWYAThIX CIEKTPOB U3TYUEHHUS.

2. UccnenoBanuve TpPEKOB: M3MEPEHHUE DPHEPTUHM YaCTHIBI MO TOPMO3HOMY

nyTH (1o pororpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOpUTEIHLHO-00001IAOIIMIT MOAYJIb.

[ToBTOpUTETHEHO-0000IIAIOIINN MOTYJIb NIPEAHA3HAUCH /IS CHCTEMATU3aIluN
1 00001IeHUS TPEAMETHOTO COAECPKaHUS U OTbITa AESATEIbHOCTH, TPUOOPETEHHOTO
MpU HU3YyYEHHH BCEro Kypca (U3UKHU, a TakXe ISl MOArOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMeHy 10 (u3uKe I 0OydaroIIuXxcs, BBIOPABIIMX 3TOT
y4eOHBIN TTpeIMET.

[Ipu M3yyeHHH AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CMEeYNBACTCS TOCTHKEHUE MPEIMETHBIX U
METalpeIMETHBIX  IUTAHUPYEMBIX  Pe3yJbTaToB  Oo0ydeHus, GOpMUpPYETCs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOCHHE HAYUYHBIX METOJOB HCCIIEIOBaHUS
SBJICHUM TPUPOABI U TEXHHUKH, OBJIAJCHUE YMEHHSMHU OOBICHATH (DU3NUYECKHE
SBJICHUS, TPUMEHSSI TOJyYCHHbIE 3HAHWA, pelarh 3agadyd, B TOM YHUCIE
KaueCTBEHHBIE U DKCIIEPUMEHTATbHBIE.

[IpyuHIMNIIMATBEHO IESTEIBHOCTHBIN XapaKTEp JAHHOTO pa3/eiia pealin3y eTcs 3a
C4€T TOTr0, YTO OOyHYaIOIKECs BBIMOIHSIOT 3a1aHusl, B KOTOPBIX UM IIPEAIaraeTcs:

HAa OCHOBE TIOJIYYECHHBIX 3HAHUW pacrno3HaBaTb U HAYYHO OOBACHSTH
bu3nYeckue SIBJICHUS B OKPYIKAIOIIEH MIPUPOJIC U MOBCETHEBHOMN KU3HH,

WCIOJIb30BaTh HAYYHbIE METOJIbl UCCIIENOBaHUS (PU3NYECKUX SBJICHUHN, B TOM
YUCJIe 7151 MPOBEPKU TMIIOTE3 U TOJIyYEHUsI TEOPETUUECKUX BHIBOJIOB;

OOBSACHSTh HayYHBIE OCHOBBI HAaM0OJIE€ BAXKHBIX JTOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HaMpUMEP, MPAKTUYECKOTO HUCIOIb30BaHUS PA3IMYHBIX UCTOYHUKOB



DHEPTUU HAa OCHOBE 3aKOHA NPEBPAICHUS M COXPAHCHUS BCEX M3BECTHBIX BHUOB
DHEPTHUH.

Kaxngas w3 TeM JaHHOTO MOJYJs BKIIOYAET AKCIEPUMEHTAILHOE
UcClIeoBaHue 0000Mmarmero xapakrepa. Moayib 3aBepiiacTcs NPOBEICHHEM
JTUAarHOCTUYECKOU M OIICHOYHOM paboThI 3a KypC OCHOBHOI'O 00OIIIero oOpa3oBaHuUs.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue Qu3nku Ha ypoOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS HAMpPaBICHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pesynbrarte nzydeHus: pu3uku Ha ypoBHE OCHOBHOTO 00111ero oO0pa3oBaHus

y oOyuatomierocsi 6ynyT copMupOBaHbl CIEAYIOMINE JIUYHOCTHBIE PE3YIbTaThl B
YacTHu:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nuecKkon HayKH,

- IICHHOCTHOE OTHOIIEHHUE K JIOCTUKEHUSIM POCCUICKHUX YUEHBIX -(DU3UKOB;

2) rpa:KIaHCKOro0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHKEHUMN
buzukwy;

- OCO3HAHME BAXHOCTH MOPAIBHO-3TUUYECKUX MPUHIMUIOB B JEATEIHLHOCTH
Y4€HOTO;

3) 3cTETHYECKOT0 BOCIIUTAHUSA:

- BOCHPUSTHE ICTETUUYECKUX KayecTB (pU3Myeckoll Hayku: e€ rapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HAaHHUE IEHHOCTU (U3UYECKOW HAYKHM KaK MOIIHOTO HHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHUM, BAKHEUIIEH COCTABJISIOLICH
KYJbTYPBI;

- pa3BUTHE HAy4YHOUW JIO003HATEIIPHOCTH, WHTEpEca K HCCIIEI0BATEIIbCKON
JIEeATEIbHOCTH;

5) ¢opMupoBaHus  KYJAbTYPbl 3I0POBbS W  3MOIHMOHAJBHOIO
0J1aronoJryqyus:

- OCO3HAaHME IIEHHOCTHM Oe30macHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH MpaBWI OE€30MacHOr0 TMOBEAEHUS Ha
TpPaHCIIOPTE, HA JIOpOrax, C AJIEKTPUYECKUM M TEIJIOBBIM O0OPYIOBAaHHEM B
JOMAITHUX YCIIOBUSAX;

- c(hopMUPOBAHHOCTH HaBBbIKA PehIEKCUH, PU3HAHKUE CBOETO MPaBa Ha OMIUOKY
Y TaKOTO K€ MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIMTAHMS:

- aKTMBHO€ YYacTH€ B PEUICHHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTelibHOM  OpraHu3aluu, TopojJa, Kpasi) TEXHOJOTUYECKOU U
COILIMAJIbHOM HAMPaBICHHOCTH, TPEOYIONINX B TOM YUCIe U (PU3NUECKUX 3HAHUH;



e - MHTEpEC K MPAKTUYECKOMY M3YyUECHHIO MPOdecCHil, CBI3aHHBIX C PU3UKOMN;

e 7)3K0JOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUEHTAIMs HAa MpPUMEHEHUWE (PUBMYECKUX 3HAHUU I pelieHus 3aaad B
o0JlacTi OKpY’Karomiel cpenpl, IUIAHUPOBAHUS TMOCTYNKOB U OLEHKU HX
BO3MOJKHBIX ITOCIIEICTBUM [T OKPYIKAIOILIEN CPEIbI;

e - OCO3HaHHUE TIOOAJTBLHOIO XapakTepa KOJOTUYECKHX MpoOJieM U MyTel ux

pELIeHUS;

e 8) aganTanuM K M3MEHAKIIMMCH YCJOBHSM COUHAJBHOM M NPHPOIHOM
cpeabl:

e - MOTPeOHOCTh BO B3aUMOJCHCTBUM TPHU BBHINOJHEHUU MCCIEIOBAHUN H
IPOEKTOB (PU3MYECKOW HANPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUAM
JIPYTHX;

e - TIOBBIIIEHHE YPOBHSI CBOEH KOMIIETCHTHOCTH Ye€pe3 MNPAKTUYECKYIO
NEeATEIBHOCTB;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHHM, B TOM uncie (HOPMYyIUPOBAThH
UJICH, TIOHSATHUS, TUTIOTE3bl O PU3NIECKUX O0BEKTAaX U SBICHUSX;

e - OCO3HaHUWE JACPUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH
busnku;

e - IUTAHUPOBAHHE CBOETO PA3BUTHSI B TPUOOPETCHUH HOBBIX (PU3MYCCKUX 3HAHUIA,

e - CTpEMJICHHE aHAIM3UPOBATH U BBISABISATH B3aUMOCBSA3U MPUPObI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE€ C UCMOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OIICHKAa CBOUX JIEUCTBUH C YyYETOM BIMSHUS Ha OKpPYXKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MMOCIEICTBHIA.

METANIPEIMETHBIE PE3YJIbTATbI

B pe3ynbpTaTe 0CBOSHHS MPOTPaMMBI IO (PU3HKE Ha YPOBHE OCHOBHOTO 0OIIIETO
oOpazoBanusi y oOyuatomerocss OyayT cQopMHUpOBaHBl MeTampeaMeTHbIE
pe3yJIbTaThl, BKIIOUAIOIINE TO3HABATEIHLHBIC YHUBEPCAIbHBIC YUCOHbIC e CTBYS,
KOMMYHUKATUBHBIC  YHHUBEPCAJbHbIE  y4eOHBIE  JICHCTBHS,  PETYISTHUBHBIC
YHUBEPCAIbHBIC yUeOHBIC JICHCTBUS.

Ilo3naBaTe/bHBIE YHHUBEPCAJIBHBIC y‘leﬁﬂble IlCﬁCTBPISI

ba3oBble JiornyecKkue 1eMCTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKU OOBEKTOB
(ssBEeHUM);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIaCCU(DUKAIIUN, OCHOBAHUS IS
0000IIeHUS U CPABHEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEYHS B pacCMaTpuBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJIOJICHUSX, OTHOCAIIUXCS K (DU3MUECKUM SIBJICHUSM;
BBISIBJISITh TIPUYUHHO-CIICICTBCHHBIC CBS3M TPH H3YyYCHUU (HHU3MUCCKUX
SIBIICHHH M IIPOIIECCOB, JACIaTh BEIBOBI C UCIIOIb30BaHUEM JCyKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHUMH, BBIJIBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(U3UIECKUX BEJIUYMH;

CaMOCTOSTEIIFHO BRIOMPATH CIIOCOO pelieHus yueOHOH (PU3NIeCKOH 3a1aun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pCIICHHUs, BBIOOp HambOoJee
MIOJIXOJISIIIIETO C YUETOM CaMOCTOSTEIBHO BBIJICTICHHBIX KPUTEPHER).

ba3oBbie HccIe0BaTEIbCKHE JEUCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUN MHCTPYMEHT MO3HAHNUS,
MPOBOJIUTH [0 CAMOCTOSATENBHO COCTAaBIEHHOMY IJIaHY OMBIT, HECIOXKHBIN
bu3nueckuii SKCIEPUMEHT, HeOOJbIIoe HuccleqoBaHue (U3NIECKOrO
SIBJICHUSI,;

OLICHMBAaThb HAa MPUMEHHUMOCTh U  JOCTOBEPHOCTh HH(POpPMAIUIO,
MOJIYYCHHYIO B XOJI€ UCCIICOBAHMSI HIT DKCIIEPUMEHTA;

CaMOCTOSTENILHO (OPMYJIHUPOBATH OOOOIIEHUS U BBIBOJIBI 110 PE3yJibTaTaM
POBENEHHOTO HAOIIOICHUS, OTIBITA, MCCIIEI0BAHMS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalbHEHIEe pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TAK)KE BBIABUTATH MPEANONIOKEHUS 00 UX Pa3BUTHHU B HOBBIX
YCIOBUSIX M KOHTEKCTaX.

PabGora ¢ uHpopmanmeii:

NPUMEHSTHh Pa3THUYHbIE METO/bI, HHCTPYMEHTHI M 3allpOChl MIPU MOUCKE U
oTOope MH(OpMAIMU WM JAHHBIX C y4ETOM MPEJIOKEHHON YyueOHOM
buszndeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAITUIO
Pa3IUYHBIX BUAOB U (HOPM TIPEACTABICHUS;

CaMOCTOSITEJILHO ~ BbIOMpATh ONTHUMAIbHYIO (QOpMy MpeacTaBICHUS
uHpopMaluM W WUIIOCTPUPOBATH pEIIaEMbIEe 3aJaud  HECJI0XHBIMU
cXeMmamu, AuarpaMMmaMiu, UHOU rpauKoi 1 uX KOMOMHAIUSIMHU.

KomMMyHuKaTHBHBIE YHUBepcaibHble Y4eOHbIe 1€l CTBHUS:

B XOJie¢ oOCyXkJeHusi yueOHOro Marepuaia, pe3yJbTaToOB J1a00paTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOU TEMBI U
BBICKA3bIBATh WJICH, HAIlCJICHHBIE Ha pelIeHHE 3a7ayd U MOJJIep>KaHHe
OJarokenaTeIbHOCTH OOIEHUS;

COMOCTABJISITh CBOM CYXACHUS C CYXICHUSMU JPYTUX YYaCTHHUKOB
nuanora, 0OHapy »KUBaTh pa3Iudyue U CXOJICTBO MO3UIIUIA,

BBIpAXXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MHUChbMEHHBIX TEKCTaX;



nyOJIMYHO MPEJCTABIATh PE3YIbTAThl BHITOJIHEHHOTO (PM3HUECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, TIPOCKTA);

NOHUMATh U UCII0JIb30BAaTh MPEUMYIIIECTBA KOMAH/IHON U MHINBUIy AIbHON
paboThHI IPU PEIICHUN KOHKPETHOU PU3nuecKkoil mpoOIeMbl;

OPUHUMATh LEIH COBMECTHOM NEATEIbHOCTH, OPraHW30BbIBATh JEHCTBUS
no e€ JOCTHIKEHHUIO: paclpeAcssTh poJM, OO0CyXAaTb IPOLECCH U
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
BBITOJIHATH CBOIO YacTh pabOTHI, TOCTUTasi KAUECTBEHHOTO pe3yJibTara 1o
CBOEMY HaIpaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJIEHAMU
KOMaH/Ibl;

OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMHA NPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENBHO CPOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOCICTBUS.

PeryasiTuBHbIe yHUBepcaJbHbIE y4eOHbIE 1€l CTBUA

Camoopranuzamnus:

BBISIBIIATh NMPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYAIUSAX, TPEOYIOIMNX
JUTSL petieHus GU3uIeCKUX 3HAHUH;

OPUEHTHPOBATHCS B  PAJMUYHBIX TMOAXOJAX NPHUHATHUS  PEIICHUIN
(VHAMBUAYAIbHOE, TPUHATHE PEUICHUS B TPYIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITEILHO COCTaBISATh AITOPUTM pelleHus] (PU3ndecKkoi 3a1auu uiu
MJaHa MCCIEIOBaHUsI C YUYETOM HMEIOIIUMXCS PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEW, apryMEHTUPOBATH Ipe/jiaraeMble BapUaHThl pEIICHU;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, 3JMOIMOHAJIbHBIH HHTEJJICKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYalluHd U MpeJIarath IaH €€ U3MEHEHHUS;
OOBSACHATH NPUUYMHBI  JOCTIKEHUS  (HEAOCTUIXKEHUS])  Ppe3yJbTaToB
JeSTeTbHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHUCJIE B XOJ BBIMOJHEHUS
bu3nueckoro HcCIeJOBaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENbCTB, W3MEHUBIIMXCS CUTyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIHUX TPYJHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA UEIH U YCIOBUSIM,;

CTaBUTh ce0s Ha MECTO JIPYTOro 4YeJoBeKa B XOJ€ CIIOpa WU JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYTroro;
MPU3HABaTh CBOE MPABO HA OMMUOKY MPU perieHur GU3NISCKUX 3a7ad Uiu
B YTBEPKJICHUSIX HAa HAYYHBIE TEMbI U TaKOE K€ MPaBO APYToro.



NPEAMETHBIE PE3YJIBTATBI

K xoH1y o0ydenust B 7 KJiacce npeIMeTHbIE pe3yIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y OOYYAIOIIUXCS YMEHHUI:

UCIOJIb30BaTh  MOHATHA:  (PU3NUECKHE W  XUMUYECKUE  SIBJICHHS,
HaOJIIOJ€HNEe, DKCIEPUMEHT, MOJEINb, TMIIOTE3a, CIUHHIBI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSHMS BeulecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOe), MEXaHWYeCKOe JBUIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSIMOJIMHEHHOE), TPACKTOpHs, PaBHOACHCTBYIOIIAs
cwia,  nedpopmarus  (ympyras, TlacTU4eckasi),  HEBECOMOCTb,
COOOIIAOIIKECs COCY/IbI;

paznuyath sBieHus (Auddys3us, TEIIoBoe IBUKCHUE YaCTHUI[ BEIIECTBa,
paBHOMEpHOE  JBWIKEHHE, HEpPaBHOMEPHOE  JBI)KEHUE, HWHEPIUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOW OCBIO
BpalleHus, repeaada 1aBieHUs TBEPIbIMU TeIaMu, )KUJAKOCTIMU U ra3amu,
atMoc(epHOe [aBl€HUE, IUJIaBaHUE TeJ, MpEBpalleHUs MEXaHHYeCKOMH
DHEPTUH) IO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBIICHUE,

pacno3HaBaTh MPOSIBIEHWE HW3YUYCHHBIX (DU3UYECKUX  SBJICHUU B
OKpY’KaloIleM MHpe, B TOM uuclie (U3UYECKUE SIBICHUS B MPHUPOJIE:
OpUMEphl BUXKEHUSI C PA3IUYHBIMU CKOPOCTSIMU B >KUBOM U HEKUBOU
npupojie, ACUCTBUE CHIIBI TPEHUS B NPUPOJIE M TEXHUKE, BIUSIHHE
aTMOC(EepHOTO JaBIICHUSI HA UBOW OpraHU3M, IJIaBaHHUE PbIO, pblyaru B
TE€Je YeI0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7a4y B yU4eOHYIO,
BBIJICTIATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBIICHUIA;
OTMCHIBATh M3YUYEHHBIE CBOMCTBA TEN M (PU3UUECKUE SBICHUS, HCIIOIB3YS
buznueckue BEIMUUHBI (Macca, 00bEM, MITOTHOCTh BEIECTBA, BpEMSI, My Th,
CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIa TSIKECTH, BeC Tela,
cuJia TpeHUs, 1aBjieHue (TBEPIOTO Tela, )KUIAKOCTH, ra3a), BHITAIKUBAIOIIAs
cliia, MexXaHuyeckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIBI,
KOA(pPUIIMEHT TONEe3HOr0 JAEHCTBUS MEXaHU3MOB, KHUHETHYECKass W
NOTEHIMaJbHasg SHEpPrusi), MpU ONUCAHUU NPABUIBHO TPAaKTOBATH
(bu3NYECKHil CMBICT UCTIOIB3YEMBIX BEIMYWH, UX 0003HAYCHUS U €AMHUIIBI
bu3MYecKnX BEJIMYWH, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIIME JaHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTUMU BEIWYMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3HYECKHE SBICHHS M TPOIIECCHI,
UCIIOJIB3Ysl TpaBUiIa CIOXEHUs Cui (BIOJb OJHOM MpsmMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecHs phiuara (OJ0ka),
«30JI0TO€ TIPaBUJIO» MEXAHHWKH, 3aKOH COXPAaHEHHUS MEXaHHYeCKOM



DHEPTUM, TPU OTOM JaBaTh CJIOBECHYIO (OPMYJTHUPOBKY 3aKOHA U
3alMChIBATh €M0 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBACHTH (PUBUYECKUE SBJICHUS, MPOIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
MU B KOHTEKCTE CUTyallud MPAKTUKOOPUECHTUPOBAHHOTO XapakKTepa:
BBISIBJISITh MPUYHMHHO-CIICICTBCHHBIC CBSI3HM, CTPOUTh OOBsSCHEHHE M3 1-2
JIOTUYECKHUX IIIaroB ¢ OMOpOM Ha 1—2 M3y4eHHBIX CBOMCTBA (YM3UUYECKUX
SIBJICHHUM, (PU3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiath pacu€THble 3agauyd B 1—2 JEWCTBUA, HCHOJIb3YyS 3aKOHBI U
dbopmyIibl, CBsI3BIBaIONIME (PU3NUECKUE BEIWYMHBI: Ha OCHOBE aHajau3a
YCJIOBHS 3aJlayy 3alKChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUecKue
BEJIUYUHBI B (DOPMYJIBI M TMPOBOJUTH PACUEThl, HAXOJHUTh CIIPABOYHBIC
JlaHHbIC, HEOOXOUMBIE NIJISI PEIICHUS 3a/1a4, OIEHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BEIMYUHBI,

pacro3HaBaTh IMPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TTOMOIIH
(UBUYECKHUX METOJO0B, B OITMCAHUH HMCCIIEIOBAHUS BBIJICTATH MPOBEPSIEMOE
MpEANoaokKeHrne (TUIOTe3y), pa3indaTh U HHTEPIPETUPOBATH IMOJTYUCHHBIH
pe3yabTar, HaXOJUTh OIIMOKKM B XOJI€ OIBITA, JENAaTh BBIBOJBI IO €r0
pe3yibTaram;

MPOBOJWTH OMBITHl TI0 HAOMIOACHUIO (UBHYECKUX SBJICHUN WU
(UBUIECKUX CBOUCTB TeJ: (GOPMYJIUPOBATH MPOBEPSIEMBIC TTPEATIOT0KEHUSI,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHMS, 3aMMCHIBATh X0/
omnbITa U (HOPMYJIUPOBATH BHIBOJIBI,

BBITIOJIHATh MPSIMbIE HM3MEPEHHSI PACCTOSIHUS, BPEMEHH, MAacChl Tela,
o0bEéMa, CWIbl W TEMIEpaTypbl C HCIOJIB30BAHUEM AaHAJOTOBBIX W
u(poBBIX TPUOOPOB, 3aNUCHIBaTh IOKa3aHUs MPUOOPOB ¢ YUYETOM
3aJJaHHON a0COIOTHOM MOTPEIIHOCTU U3MEPECHUIA;

MIPOBOJIUTH UCCIAEAOBAHUE 3aBUCUMOCTH OJJHOU (PU3UUECKON BEITUYUHBI OT
JIPYrod ¢ HCIOJb30BaHUEM TMPSIMBIX HM3MEPEHUM (3aBUCUMOCTU IyTH
PaBHOMEPHO JIBMIKYILIETOCS T€JIa OT BPEMEHH JABUKEHUS TEJIA, CUJIbl TPEHUS
CKOJIb)KEHHUSI OT Beca Tella, KadecTBa OOpa0OTKH IMOBEPXHOCTEH Tel H
HE3aBUCUMOCTH CHUJIbI TPEHHUS OT IUIOMIAAA CONMPUKOCHOBEHUS TEJ, CHUJIbI
YIPYTOCTH OT yJJIMHEHUS] TPY>KUHBI, BHITATKUBAIOMICH CHIBI OT 00bEMa
MOTPY>KEHHOM YACTH TEJIA U OT IUNIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT IITyOWHBI, Ha KOTOPYIO TOTPYKEHO TEJIO, YCIOBHIA
IJIaBaHUsI TEJ, YCJIOBHM paBHOBECHS pbhluara W OJIOKOB), y4acTBOBaTh B
IJIAaHUPOBAaHUU Y4YEeOHOTO HCCIEAOBaHUS, COOUpaTh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUS, CleAys MPeUIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yJbTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYHUH B BHJIC



MPENJIOKEHHBIX TaOIHIl M TpaduUKOB, JeNaTh BHIBOJABI MO pe3yJibTaTam
UCCIIEI0BAHUS,

MPOBOJUTH KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH (IUIOTHOCTh
BEILIECTBA XKUJKOCTU U TBEPIOTO TEJa, CUIa TPEHUS CKOJIbKEHUS, 1aBICHUE
BO3/lyXa, BBITAIKMBAIONIAS CHJIA, JEHUCTBYIOIAs Ha TMOrPYXEHHOE B
KUJIKOCTh  TeNno, KOA(D(UIIMEHT TOJIe3HOr0  JEHUCTBUSL  MPOCTHIX
MEXaHU3MOB), CIeays MPEIT0KCHHOW WHCTPYKIMH: TMPU BBITOJIHEHUU
U3MEpPEHUN CcoOUpaTh SKCIEPUMEHTAIBbHYI) YCTAaHOBKY U BBIYHCIISATH
3HaYE€HHE UCKOMOM BEJIUYNHBI;

coO01aTh MpaBuiia TEXHUKU 0€30MacHOCTH P paboTe ¢ 1abopaTopHbIM
000pyI0BaHHUEM;

yKa3bIBaTh MPUHIUIEI NEHCTBHSI MPUOOPOB W TEXHUUECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AUHAMOMETP, COOOIAIONINECS COCYIbl, OapoMerp,
phIuar, MOJABUKHBIA U HETTOABMKHBINA 00K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUMBI JACHCTBUS HW3YYCHHBIX MNPUOOPOB W
TEXHHUYECKMX YCTPOMCTB C OMOpPOM HA WX OMUCaHUSA (B TOM 4YHUCIE:
MOJIIIUITHAKA, YCTPOMCTBO BOJONPOBOAA, THIPABIWYECKUNA TIpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBAxX (PM3MUECKUX SIBICHUI U HEOOXOAUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpuUMepbl  (HAXoAWTh  HWHOpMaNMIO O  MOpUMEpax)
MPaKTUYECKOTO HCMOJIb30BaHUS (U3UYECKUX 3HAHUU B MOBCEIHEBHOM
JKU3HU JJ11 o0ecreueHus: 0€301acHOCTH MpU OOpalleHu ¢ MpudopamMu U
TEXHHUYECKIUMH YCTPOUCTBAMH, COXPAaHEHUS 3I0POBbs U COOIOIEHUST HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpeie;

OCYIIECTBIATh OTOOp HWCTOYHUKOB uWHpopmanuu B HHTepHeTe B
COOTBETCTBUU C 33JIaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUH W TyTEM CpaBHEHMS PA3JIUYHBIX HCTOYHUKOB BBIACIATH
uH(popMaluio, KOTOpasl SBISIETCS TPOTHBOPEUUBON WU MOXKET OBITh
HEIOCTOBEPHOMU;

UCIOJIb30BaTh MPHU BBHIMOJHEHUHM YUYEOHBIX 3aJaHUN HAYUYHO-TIOMYJISIPHYIO
auTepaTtypy GU3HMUYECKOTro CoJep KaHusl, CIPAaBOYHBIE MaTEPHUAIbl, PECYPChI
cetu UWHTepHeT, BmameTh MNpuUEMaMu KOHCINEKTHPOBAHUS  TEKCTa,
npeoOpazoBaHusi MHGOPMAITUHY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHWE MUCHMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(MOpMaUu (HUUIECKOTO COAECPKAHUS, B TOM
quCIie MyOJIMYHO JeaTh KpaTKrue COOOIEHUsI O pe3yJibTaTaxX MPOEKTOB WU
y4eOHBIX HCCIIEIOBaHUM, MPU 3TOM I'PAMOTHO HUCIOJIb30BaTh U3YUYEHHBIN



NOHSATUUHBIA anmapat Kypca (U3UKH, COMPOBOXKAATh BBICTYTUICHHE
MIPE3CHTAlNEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB W HCCIEIOBAaHHUMN pacupenemsiTh
00sI3aHHOCTU B TPYIIE B COOTBETCTBUM C TOCTaBIECHHBIMU 3a/lauyami,
CIEOUTh 3a BBIIOJIHEHUEM IUIAaHA JEUCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJl B  JIGITEIBHOCTh  TPYIIbI,  BBICTpaUBaTh
KOMMYHUKAaTHUBHOE B3aUMOJICVCTBUE, YUUTHIBASI MHEHUE OKPYKAFOUIHX.

K xoniy o6yuenus B 8 kJjiacce nmpeiMeTHbIE Pe3yIbTaThl Ha 6230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH y 00YUaIOIIUXCS YMEHHH:

UCIIOJIb30BATh MOHSITHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JTBUKECHHUE
aTOMOB M MOJIEKYJI, arperaTHbIE€ COCTOSIHUS BEILIECTBA, KPUCTATIIUYECKHUE U
amMop(HBIC Tejla, HACBHIIEHHBI ¥ HEHACHIIEHHBIA Map, BIAXKHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHsS OHHEPTHsi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsifl, JIEKTPUUECKOE MO0JIe, MPOBOJIHUKHI
U JUDJIEKTPUKH, TOCTOSTHHBIN AJIEKTPUUECKUN TOK, MArHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacHIMpEeHHEe U CKaTue, TeIuionepenaya,
TEIJIOBOE PABHOBECHE, CMAuMBaHUE, KaNMWUIAPHbBIE SIBICHUS, HCIapEeHUE,
KOHJICHCAllMs, IJIaBJIIEHHE, KpHUCcTauin3auus (OTBEpAEBaHHE), KHUIIEHUE,
TerIonepenaya (TErIONMPOBOIHOCT, KOHBEKITHS, U3JIy4eHHe),
AIIEKTpU3AIUs TeJ, B3aUMOJICHCTBUE 3aps0B, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMblKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBUE
MarHUTHOTO TMOJISl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAas UHIYKITUS)
[0 OIKCAaHUIO HUX XAapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBICHHUE;

pacrmo3HaBaTh TNPOSBICHUE HM3YYCHHBIX (PU3NYECKUX  SBICHUN B
OKpY’)XKaroIleM MHpEe, B TOM uYHuclie (U3HYECKUE SIBICHUS B MPHUPOJIC:
MOBEPXHOCTHOE HATSIKEHHE U KalWUISPHBIE SIBIEHUS B MPHUPOJE,
KpUCTaulbl B Tipupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
SBIICHUSI B aTMocdepe, IJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emMiiH, Apeiid MoarCcoB, pOjab MATHUTHOTO TIOJIS JJ1S1 )KU3HU Ha 3eMIle,
NOJISIPHOE CHUSIHUE, TPU OSTOM TMEPEBOJUTH MPAKTHUECKYIO0 3aJady B
y4eOHY10, BBIICNSTH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HUIUUECKUX
SIBIICHU;

OMHCHIBaTh U3YUCHHBIC CBOMCTBA Tell U (PU3UUECKUE SBICHUS, UCIOJb3Ys
busznueckue BEIUYUHBI (TeMIepaTypa, BHyTPEHHSSI SHEPTHUsl, KOJIUYECTBO
TEIJIOTHI, yJeJdbHas TEIUIOEMKOCTh BEIECTBa, YJelbHas TeIioTa
IJIaBJICHUSA, YJeNbHas TeIioTa MnapooOpa3oBaHusi, YJeidbHAas TEIIOTa
CrOopaHus TOIUIMBa, KOA(@PUIMEHT TMOJE3HOr0 JACHCTBHUS TEII0BOM



MAaIlIUHBI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa, JICKTPUUECKUI 3apsi, Culia
TOKa, OJJIEKTPUYECKOE HaNpsKEHHE, CONPOTUBICHUE MPOBOJHUKA,
yAEIbHOE COMTPOTUBIIEHUE BEIIECTBA, pa00Ta M MOIIIHOCTD IEKTPHUUECKOTO
TOKa), TpPU OMNHCAHUU TMPaBWIBHO TPAKTOBATh (PU3MUECKUN CMBICTT
UCIOJIb3YEMBIX BEJIMUMH, 0003HAUEHUSI U €UHULIBI (U3UUECKUX BEIUYUH,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIUYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTh TpadUKu HM3YYEHHBIX 3aBUCHUMOCTEH
bU3MYEeCKUX BETUYHNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKHE SBICHHUS U TMPOIIECCHI,
UCIIOJIb3ysl OCHOBHBIE MOJOXKEHUS MOJIEKYJISPHO-KUHETUYECKOW TEOPUU
CTPOCHHUSI BEIECTBA, MPUHIUII CYNEPIIO3UIUU MMOJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHusd 3apsiaa, 3akoH OMma JJisl ydacTKa LenH, 3aKOH
Jxoyns—Jlenua, 3aKk0H COXpaHEHHS SHEPTUU, IPU 3TOM J1aBaTh CIIOBECHYIO
(GbopMyIIHPOBKY 3aKOHA U 3aIIUCHIBATH €I0 MATEMATUYECKOE BHIPAKEHMUE;
OOBACHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE CUTyalui MPAaKTUKOOPUEHTUPOBAHHOIO XAPAKTEpA: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHHE U3 1—2 JOTHYECKHX
IaroB ¢ OMopol Ha 1-2 M3yYEHHBIX CBOWCTBA (U3UYECCKUX SIBIICHUM,
bU3MYECKUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3amadyu B 2—3 JEWCTBUSA, HCHOJIb3Yys 3aKOHBI U
dbopmyIbl, CBsI3bIBaIONIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHajiu3a
YCIOBHS 3aJa4d 3alMChIBaTh KPATKOE YCIOBHE, BBISBIITH HEIOCTATOK
JAHHBIX IS pElIeHus 3a7adyd, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEOOXOoauMble Uisi €€ pelleHus, MPOBOAUTh pPacUY€Thl U CpPaBHUBATh
MOJIYYeHHOE 3HaYeHue (PU3NUECKON BEIIMYMHBI C U3BECTHBIMU JIaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TPU TMOMOIIU
bU3NUECKUX METOJ0B, HUCIIOJIB3YysS OINHCAHUE HCCIEIOBAHUS, BBIICISATH
MPOBEPAEMOE TMPEIINOJOXKEHUE, OIEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUS UCCIIEI0BAHUS, AEaTh BbIBObI,

OPOBOJUTH OMbBITHI TIO HAOMIOACHUIO (PU3HYECKUX SIBICHUU WU
bu3MUeCKUX CBOMCTB TeN (KaMWJUISIPHbBIC SBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT ero 00b&Ma, TeMIlepaTyphl, CKOPOCTU MpOollecca OCTHIBAHUS U
HarpeBaHus TpPU HU3IYYEHUHU OT I[BETa H3Nydarouied (MOrIOoIaronieil)
MOBEPXHOCTHU, CKOPOCTh UCHAPEHMSI BOJbI OT TEMIEPaTyphl KUAKOCTU U
IUIOMIAAN €€ TOBEPXHOCTH, OJJEKTPU3alus TeEJI W B3aUMOJCUCTBUE
AIEKTPUYECKUX 3apsiOB, B3aWMMOJIECHCTBHME TOCTOSHHBIX MAarHUTOB,
BU3yaJu3alyds MArHUTHBIX TOJEH MOCTOSIHHBIX MAarHuTOB, JCHCTBUA
MAarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM, CBOWMCTBa 3JIEKTPOMArHHTA,
CBOMCTBA AJIEKTPOJBUTATENsl IOCTOSIHHOTO TOKa): (opMyiaupoBaTh



MPOBEPSIEMBIE MPEIOI0KEHHS, COOMpaTh YCTAHOBKY U3 MPEIAI0KEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITa U (hOPMYJIHUPOBATH BHIBOIBI;
BBITIOJIHSITH MPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIHLHON BIAXKHOCTHU
BO3/lyXa, CHWJIbl TOKAa, HANPSKEHHUS C WCIOJIb30BAHUEM aHAJIOTOBBIX
npuObOpOB M JATYMKOB (PU3UYECKUX BEIWYUH, CPABHUBATH PE3YIbTAThI
U3MEpEeHUH ¢ yu€TOM 3a1aHHOM aOCOMIOTHOM MOTPENTHOCTH;

MIPOBOJINTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3UUECKON BETUYUHBI OT
IpYyrol C  HUCIOJB30BAHUEM MPSIMBIX U3MEPEHUH  (3aBHCHUMOCTh
COMPOTHUBIICHUS TIPOBOJHMKA OT €ro JUIMHBI, IUJIONIAJIU TOTEPEUYHOTO
CEUCHUS U YJIETbHOTO COTPOTUBIICHUS BEIIECTBA IPOBOIHUKA, CHIIBI TOKA,
UIYyIIer0o 4epe3 NPOBOJHHUK, OT HampsKEHUS Ha  MPOBOJIHUKE,
UCCJIEIOBAaHME TOCIENOBATEIbHOTO M MapajuieIbHOTO  COEMHEHUI
MPOBOJHUKOB): IJIAHUPOBATH HKCCIEIOBaHUE, COOMpPATH YCTAHOBKY U
BBIMIOJIHATh M3MEPEHUs, Cliefys MPEIIOKEHHOMY IJIaHy, (PUKCHUPOBATh
pe3yabTaThl NOJYYEHHON 3aBUCUMOCTHU B BUJIE TAOIHIl U rpadUKOB, JAeNaTh
BBIBOJIbI 110 PE3YJIbTaTaM HCCIIEI0BAHUS;

IPOBOJUTh KOCBEHHBIE H3MepeHus (u3Mveckux BeNWuuH (yIeiabHas
TEIUIOEMKOCTh ~ BEIECTBA, COINPOTHBICHHE MPOBOJHUKA, paboTra u
MOIITHOCTh JJIEKTPUUECKOTO TOKA): IUIAHUPOBATh HM3MEPEHHUs, COOUpATh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEII0KEeHHONW HMHCTPYKIUU, U
BBIYHCIISITh 3HAUCHUE BEJIUYUHBL;

coOJ01aTh MpaBuiia TEXHUKU 0€30MacHOCTH IpH padboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHLUUNBI JEUCTBUS HU3Yy4YEHHBIX NOpHOOpPOB U
TEXHUYECKHX YCTPOMCTB C OOPOM HA UX ONUCAHUSA (B TOM YHUCIE: CUCTEMA
OTOIUICHHUS JIOMOB, TUTPOMETP, TTapoBasi TypOMHa, aMIIEpMETpP, BOJIHTMETD,
CUETUMK DJIEKTPUUECKON JHEPruu, 3JIEKTPOOCBETUTEIbHBIC TPUOOPHI,
HarpeBaTeIbHbIE AIEKTPONIPUOOPHI (mpumepsl), AIEKTPUUECKHUE
NpEAOXPAHUTENH, DIEKTPOMArHUT, AJIEKTPOABUTATENh MOCTOSSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAaX (DM3UYECKUX SIBICHUM W HEOOXOIUMBIE
busnueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPUTENbHbBIC
MpUOOPHI 10 CXEMaM U CXEMAaTHYHBIM PUCYHKaM (3KHAKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl DJEKTPUUYECKUX LEened ¢
MOCJIEIOBATENIbHBIM U MapaJljIeIbHBIM COSIUMHEHUEM DJIEMEHTOB, pa3indas
YCJIOBHBIE 0003HAYECHHUSI DJIEMEHTOB AJIEKTPUUECKUX IIETICH;

OpPUBOAUTL  NpuUMepbl  (HaXoAuTh  HWHOpPMaANMIO O  MOpUMEpax)
MPaKTUYECKOTO HCIOJIb30BaHUsI (U3NYECKUX 3HAHUU B MOBCEIHEBHOMU



KU3HU Uil o0ecrieyeHus: 6€30MacHOCTH MpH 00pallleHuu ¢ MpubopaMu U
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHEHUSI 3JI0POBbsSI U COOTIOICHUS HOPM
DKOJIOTMYECKOTO NOBEJEHUS B OKPYKAIOLIEN CPEAE;

OCYIIECTBIATh TMOUCK HHPopManuu (GUMIECKOTO COACpPXKAHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM W NOYTEM CpPaBHEHUSA
JOTIOJIHUTENIbHBIX UICTOYHUKOB BBIJIEIATH HH(POPMAIIUIO, KOTOPAs SBIISIETCS
MPOTUBOPEUUBOM WIIU MOXKET OBITh HEJOCTOBEPHOIA;

UCIIOJIb30BaTh MPHU BBIMOJHEHUHM YUYEOHBIX 3aJaHUN HAYUYHO-TIOMYJISIPHYIO
auTepatrypy GU3HMUIECKOTro COJep KaHusl, CIPaBOYHBIE MaTEPHUAIIbI, PECYPChI
cetu HMHTepHeTr, Bnagerb MNpuE€MaMHU KOHCHEKTUPOBAHUSA  TEKCTa,
npeoOpazoBaHusi MHGOPMAIUHU U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO;
co37aBaTb COOCTBEHHBIC MHUCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMS,
0600mas wuHGOPMAIMIO U3 HECKOJbKHX HCTOYHUKOB (PHU3UYECKOTO
COJIepKaHUsL, B TOM UKclie MyOJIUYHO MPEACTaBISATh Pe3yJIbTaThl IPOCKTHOMN
WJIV MCCIIEA0BATENBCKOU IEATENBHOCTH, IPU 3TOM IPaMOTHO UCITOJIb30BaTh
W3YUYCHHBI TIOHATHUHHBIA anmapaT Kypca (U3HMKH, COMPOBOXKIATH
BBICTYIUIEHUE NTPE3CHTALEH;

IpU  BBIOJHEHUH Y4YEOHBIX MPOCKTOB W UCCIEAOBAHMMA (U3HUECKUX
MPOIIECCOB pacHpenesisiTh OO0S3aHHOCTH B TPyNIe B COOTBETCTBUH C
MIOCTaBJICHHBIMH 33/1a4aMU, CJICINUTH 3a BBIIIOJIHECHHUEM IUIaHA ACUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHUBaTh COOCTBEHHBIM BKJIaa B
JEATENBHOCTD IPYIIIbL, BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
MPOSIBJISI TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoH1y 00ydenus B 9 kJiacce npeIMeTHbIE pe3yIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH y 00YUaAIOIIUXCS YMEHH:

WCIIONIb30BaTh MOHSTHSA: CHUCTeMa OTCU€Ta, MaTepualibHasg TOYKa,
TPAEKTOPUS, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKCHHS, IeopmMarius
(ynpyras, miacTA4YecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTb M IEPErpy3Ku, LEHTP TAKECTU, a0COJIIOTHO TBEPJOE TENO,
HEHTpP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUUECKUE KoJieOaHus 1
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, YJIEKTPOMArHUTHBIE BOJIHBI, IIIKaIa
ANEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JaIbHO30PKOCTD,
CHEKTPHbI UCIYCKaHUS U TMOTJOoIIeHus, anbda, 0eTa- U raMma-u3nydeHus,
W30TOIbI, A/I€pHAsi SHEPTreTUKA;

pazninyarh SIBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHMHOE
NBIKEHHE, DPABHOYCKOPEHHOE MPSMOJUHEHHOE JBUXKEHUE, CBOOOIHOE
MaJiCHUE TEJ, PABHOMEPHOE JIBUKEHHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJl, PEaKTHUBHOE JIBM)KEHHUE, KoJieOaTelbHOE JABMIXKEHHE (3aTyXarollue u
BBIHYKJICHHBIE KOJeOaHus), PE30HAHC, BOJHOBOE JIBHXKEHUE, OTpPaKCHHUE



3ByKa, MPSIMOJIMHEHMHOE pPACHpOCTPAHEHUE, OTPAKEHUE M TPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3ioKeHUEe OeIoro cBera B
CIEKTp U CJIOKEHHE CIEKTpPaJbHbIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3SHMKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3ITYYEHUS1) 110 OMKUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SIBIICHUE;

pacmo3HaBaTh  MPOSIBIEHWE HW3YUYCHHBIX (U3UYECKUX  SBJICHUH B
OKpyXarorieM Mupe (B ToM uucie (U3UYECKHE SBICHUS B TMPUPOJE:
MPWINBKI U OTJIUBBI, JIBHKeHUE TIaHeT COTHEYHON CUCTEMBbI, PEaKTUBHOE
JBIKEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEUCMHYECKHE BOJIHBI, I[yHaMH, 5XO, I[BeTa Tell,
ONTUYECKUE SBICHUS B MNPHUPOJIE, OMOJIOTHYECKOE JCHCTBHE BUIUMOTO,
yabTpaduONETOBOTO M PEHTTEHOBCKOTO H3IIYYEHUM, €CTeCTBEHHBIN
paauoaKkTUBHBIN (DOH, KOCMUYECKHE JIYyYd, PaJUOAKTUBHOE H3IIyYEHUE
OPUPOJHBIX MHUHEPAIOB, JEHCTBUE pAJUOAKTUBHBIX HW3JIyYEHUNH Ha
OpraHu3M 4YEeJOBEKa), MPU ATOM INEPEBOAUTH MPAKTUYECKYIO 3a1adyy B
y4eOHYy10, BBIICIATH CYIIECTBEHHbIC CBOWCTBA (MPU3HAKHU) (PU3UYECKUX
SIBIICHUIA;

OMHCHIBATh M3YUCHHBIC CBOMCTBA Tell U (PU3MUECKUE SBICHUS, HCIOJb3YS
dbu3znueckue BENUYMHBI (CpEIHsII U MTHOBEHHAash CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JBMXKEHHUH, YCKOpPEHHUE, TNEepeMelleHue, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHHUs, CHa YIOPYTrOCTH, CHUJIa TSKECTH, YCKOpPEHHE
CBOOOJTHOTO TAJEHUsA, BeC Tejla, HUMIYJbC Tela, HMIYJbC CHIIBI,
MexaHudeckass paboTa W MOUIHOCTb, MOTEHIMAJIbHAs »SHEpPrus Tena,
MNOJHATOTO HAaJl MOBEPXHOCTHIO 3EMJIM, MOTEHUMAIbHAS JHEPTHs CHKATOU
PY>KUHBI, KHHETUYECKasi SJHEPTHs, MOJTHAs MEXaHUYeCKasi SHEPTHs, IIEPUO]T
¥ YacToTa KoJieOaHuH, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTelb MPEIOMIICHUS CpEebl), TPU OIMUCAHUU
MPaBUJIBHO TPAKTOBATh (U3UYECKUNA CMBICT HCIHOJIB3YEMbIX BEIWYUH,
0003HauUeHHUSI M E€AUHUIBI (U3MUECKUX BEIWYUH, HAXOJIUTh (OPMYIIbI,
CBSI3bIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUYMHY C JPYTUMU BEIUYMHAMH,
CTPOUTH rpaUKu U3YyUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYUH;
XapakTepu3oBaTh CBOMCTBA Tel, (U3UYECKHE SBJICHUS U MPOIIECCHI,
UCIIOJIB3Ysl 3aKOH COXPAHECHUS DHEPrUH, 3aKOH BCEMHPHOTO TATOTCHHS,
NPUHIUIT CYNEPIIO3UIIUU CUJI, TMPUHIMI OTHOCUTENbHOCTH [ ammes,
3akOHbl HbIOTOHA, 3aKOH COXpPaHEHHS UMITYJIbCAa, 3aKOHBI OTPAKCHUS U
MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsIOBOTO U MAaCCOBOTO YHCEN
OpU SACPHBIX pPEaKUUsiX, MPU STOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aMKChIBaTh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;



OOBSCHATh (PU3MYECKHE MPOIECChl U CBOWCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH 00BSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB ¢ OMOpoil Ha 2—-3 H3YUYEHHBIX CBOMCTBA (DU3UYECKUX SIBIICHUU,
($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peaTh pacy€THbIe 3a7a4u (OMUpaIolIMecs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIb3YS 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIONIME (DU3UUECKUE BETUUHHBL: Ha
OCHOBE aHaJlM3a YCIOBUS 3aJaud 3alUChIBATh KPATKOE YCIOBUE, BBISABISAThH
HEJIO0CTaloIIKe WU U30BITOUHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI,
HEOOXOMUMBbIE ISl pEIlIeHUs, MPOBOAUTh pPacu€Thl W  OICHUBATH
PEATUCTUYHOCTH MOJYYEHHOTO 3HAUCHUST (PU3UUECKO BETUUUHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh MpPU TMOMOIIU
bu3MUEeCKUX METOJ0B, HUCIOJIb3Yys ONHCAHUE HCCIEAOBAHUS, BBIIEISAThH
IpoOBEPSiIEMOE  MNPEAMNOJIOKEHUE, OLEHUBATh MPAaBWIBHOCTh TMOPSAKA
NpPOBEACHUS  UCCIEAOBAaHUA, JeNaTb  BBIBOJABI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOJIIOJICHHI U OTBITOB,

IPOBOJUTH OMBITHI 1O HAOMIOAEHUIO (PU3UYECKUX SIBICHUN WIIH
¢dbusznyecknx CBOWCTB Tenl (M3yueHHEe BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHEeHMsI DHEpPruH, 3aBUCHUMOCTb IepuoAa KoJieOaHUN MPY>KUHHOTO
MasTHHKa OT MAacChl Ipy3a M >KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYIbl MAJIBIX KOJIEOAHUH, MPAMOJIUHEMHOE pacIpOCTpaHEHHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300pakKeHHS B
IUTOCKOM 3€pKajie M CBOWCTB HM300pakeHHs MpeAMeTa B coOmparomien
JWH3e, HAONIOACHUE CIUIOMIHBIX M JIMHEWYAThIX CIIEKTPOB HW3IIYUYCHHS):
CaMOCTOSITEJILHO  COOMpaTh yCTAaHOBKY W3 HW30BITOYHOTO Habopa
000pyI0BaHMs, OMKCHIBATEH XO/I OTBITA U €r0 Pe3yIbTaThl, POPMYIHPOBATH
BBIBOJIBI,

IPOBOJUTH NMPU HEOOXOJIMMOCTH CEPHUIO0 MPSIMBIX HU3MEPEHUH, Oonpeaensis
cpeqHee 3HaueHHEe H3MepsieMOoM BelUYuHbl ((OKYCHOE paccTosiHuE
coOuparonie nuH3bI), OOOCHOBBIBaTH BBIOOpP crocob0a U3MEpPEHHs
(M3MepUTEIBLHOTO TIPHUOOpa);

OPOBOJUTH HCCIEIOBAHME 3aBUCUMOCTEH (PU3UYECKUX BEIUYUH C
UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTD ITyTHU OT BpEMEHU TIPU
PaBHOYCKOPEHHOM JBMKEHUM 0€3 HadadbHOM CKOPOCTH, TEepuoja
KoJeOaHui MaTEeMaTUYeCKOro MasTHUKA OT JUJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpaK€HUs CBETa OT yIJla MaJeHus U yrjia MpeloMJIeHUus OT yria
NajJeHus): TUIAaHUPOBATh HCCJENIOBAHHUE, CaMOCTOSATEIBHO COOMpaTh
YCTAaHOBKY, (PUKCHUpPOBATH PpeE3yJIbTaThl MOJYYEHHOW  3aBUCHUMOCTH



bu3NUeCKUX BEIUYMH B BHJE TaONHUI] U TpaduKOB, AelaTh BBIBOJBI IO
pe3yJibTaTaM UCCIeA0BaHMUS;

NPOBOJUTh KOCBEHHBIE U3MEpEeHUsT (PU3MUECKUX BEIUYUH (CpeIHss
CKOPOCTh U YCKOPEHUE Teja MPU PABHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHUE
CBOOOJIHOTO TMAaJIeHUs], KECTKOCTh TMPYXKUHBI, KOIDPUIIMEHT TpeHus
CKOJIBXEHUS, MeXaHHueckas paboTa W MOIIHOCTh, YacTOTa U MEPUOL]
KOoJie0aHUN MaTeMaTU4eCKOro W MPYKUHHOTO MAasTHHKOB, OINTHYECKas
cwia coOuparoliei JIMH3bI, paJuOaKTHUBHBIA (OH): TIJTAaHUPOBATH
U3MEpEeHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIMOJHATH
U3MEpEeHUs, CIeAysl MPEAJIOKEHHOW HMHCTPYKIUHU, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHATIM3UPOBATH MOTYyUYEHHBIE PE3YJIbTAThI C YUETOM 3aJJaHHOU
IOTPELIHOCTH U3MEPEHUN;

coOJ01aTh MpaBuia TEXHUKU 0€30MacHOCTH IpH padboTe ¢ 1abopaTopHbIM
000pyI0BaHHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKH HU3YYEHHBIX (U3UYECKUX MOJIETEeH:
MaTepuajgbHasg TOYKa, a0COJIOTHO TBEPAOE TEIO, TOYEUYHBI HCTOUYHHK
CBETA, JIy4, TOHKAas JINH3a, TUIaHETapHasi MOJEJIb aT0Ma, HyKJIOHHAsI MOJEJIb
aTOMHOTO 571pa;

XapaKTEepPU30BaTh MPUHIUIBI JEUCTBUS HW3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA HUX omnucaHus (B TOM 4YHUCIHE:
COUAOMETp, AATYMKUA TOJIOKEHHS, PACCTOSHUS M YCKOPEHHUS, pakKera,
9XOJIOT, OYKH, MEPUCKOI, (QoToamnmapar, ONTUYECKHE CBETOBO/IBbI,
CHEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HCMIONB3Yys 3HAHUS O
CBOMCTBax (Pu3MYECKMX SBJICHUA ©W  HEOOXOoauMble (U3NUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbI M CXEMaTUYHbIC PUCYHKUA M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPHU
pelieHur  y4eOHO-MPAKTUYECKUX  3a/Jad, ONTHYECKHE CXEMBbI JIs
MOCTPOEHUS N300paKEHUH B IUIOCKOM 3€pKajie U cOOMparouiel JINH3e;
OPUBOAUTL  NpuUMepbl  (HAXoAWTh  HWHOpMANMIO O  MOpUMEpax)
MPaKTUYECKOTO HCMOJIb30BaHUS (U3UYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HM I oOecrieueHus: 0€30MacHOCTH pU 0OpallleHu ¢ IpubopamMu u
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHEHUSI 3I0POBbSI U COONIOCHUS HOPM
HKOJIOTHYECKOTO TOBEICHUS B OKpYXKaloIeh cpeie;

OCYILIECTBIATh TMOUCK HHPopManuu (U3HIECKOTO COACPKAHHUS B
HNuTtepuere, caMOCTOATENBbHO (HOPMYIUPYSI MOUCKOBBIN 3ampocC, HAXOIUTh
MyTH ONpPENeNeHUs TOCTOBEPHOCTU MOJyYEeHHON MH(OpMaluid Ha OCHOBE
UMEIOINXCS 3HAHUH U JOTIOJHUTEIbHBIX HCTOUHHUKOB;



UCIOJIb30BaTh MPHU BBHIMOJHEHUHM YYEOHBIX 3aJaHUN HAYUYHO-TIOMYJISIPHYIO
auTepaTrypy GU3HMUIECKOTro COAep KaHusl, CIPaBOYHBIE MaTEPHUAIIbI, PECYPChI
cetu HMHTepHeT, BiageTb MNpu€MaMHU KOHCHEKTUPOBAHUSA TEKCTA,
npeoOpazoBaHusi MHGOPMAIUU U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE
uH(pOpMalUl U3 HECKOJIbKUX HCTOYHUKOB (DU3UUYECKOrO COJACpIKAHMUS,
myOJIMYHO MPEICTABIATh PE3YJIbTAThl MPOSKTHOW MIIH UCCIE0BATEIbCKON
NEATEIbHOCTA, TMPU ATOM TPaMOTHO  HCIOJb30BaTh  U3YUYEHHBIN
NMOHSATUWHBINA anmapaT H3y4dyaemoro pasfena (PU3UKu U COMPOBOXKIATh
BBICTYIUICHHE TMpe3eHTaluel ¢ yd4éToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue [Iporpammuoe conepxanrie | OCHOBHBIC BUBI ICITCIbHOCTH 00yUJaIOIUXCSI
/11 pa3ziesioB U TEM

y4eOHOT0 TIpeIMeTa

Pdu3zuka u ee POJIb B IO3HAHHUM OKPYKAIOIII

ero Mupa

1.1

@dus3uka — HayKa

dusnka — HayKa O PUPOJIE.

BrisaBnenue paznuuunii Mexay puznueckumu

BenuuuH. Ouznueckue
npubopsl. [lorpemHocts
U3MEPEHUI
MexayHapoaHas cuctema
€IUHULI

0 IPUpPOJE SIBneHust MpUpPOIBIL. Y XMMHYECKUMHU TP EBPALICHUSIMU.
Pu3NYECKUE ABICHUS: Pacno3naBanue u knaccupukanus Gu3n4ecKux
MEXaHHYECKHE, TCIUIOBEIC, | SABJICHUN: MEXaHUYECKUX, TETIOBBIX,
3JIEKTPUYECKUE, BJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHuTHBIE, CBETOBBIE, Ha6ntonenue u onucanue puznyueckux siBIeHUN
3BYKOBBIE

1.2 | ®usnueckue ®uU3NYECKUE BETUYNHBI. OrnpeniesieHne 1EHBI 1€IEHUS Kb
BEJIMYHMHBI N3mepenue pusznueckux U3MEPUTENIBHOTO MpHoopa.

N3mepenne IMHEeNHBIX pa3MepOoB TN

Y IPOMEXKYTKOB BPEMEHHU C YUETOM
ITOTPELIHOCTEM.

N3mepenune oObema KUJIKOCTH U TBEPAOTO Tea.
H3mepenue Temmiepatypsbl PU MOMOIIHA
JKUJKOCTHOTO TEPMOMETPA U JaTUYUKA
TEMIIEPATYPBHL

BrImoTHEHNE TBOPUECKUX 3aIaHUM T10 TIOUCKY
CIOCOO0B M3MEPEHUSI HEKOTOPHIX (PU3NMUECKUX
XapaKTEPUCTHUK, HATIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, POBOJIOKA), VAATICHHBIX
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00BEKTOB, OOJBIINX PACCTOSHUHN, MATBIX
MPOMEXYTKOB BpeMeHu. O0cyKaeHue
npeasiaraéMbIX CIocO00B

1.3.

EcrectBenno-
HAY4YHBIM METOJ
MMO3HAHUSA

Kaxk ¢usuka u npyrue
€CTECTBEHHBIC HAyKU
W3Yy4YaroT IPUPOIY.
EcrecTBeHHO-HAYyYHBIN
METO/I ITO3HAHUSL:
HaOJIIOICHUE, TTOCTAaHOBKA
HAy4YHOTO BOIIPOCA,
BBIJIBH)KECHHU € TUIIOTE3,
AKCIIEPUMEHT IO MPOBEPKE
THIIOTE3, O0OBSICHEHHUE
HAOJIFOJaeMOTO SBIICHUS.
Onucanne GU3NIECKUX
SIBICHUH C IIOMOILBIO
MoJenen

BrinBrkeHue runores, 00bACHAIOUIUX TPOCThIE
SIBJICHUSI, HAIIPUMED:

— MIOYEeMY OCTaHABIMBAETCS ABMXKYILEECS

110 TOPU30HTAIBHOM MMOBEPXHOCTH TEJIO;

— MIOYEMY B JKApKYIO [IOr0/1y B CBETIION OAEKIE
IIpoXJIaJHeN, yeM B TeMHOU. [Ipennoxenne
crioco0OB MPOBEPKU THIIOTES.

[IpoBeneHune ucciaenoBaHus IO MIPOBEPKE KAKOK-
JA100 TUIIOTE3bI.

[TocTpoenne mpocTermx Moenelt Gu3nIecKux
SIBJICHUH (B BUJIE PUCYHKOB UJIU CXEM), HAIIPUMEDP
naJeHue IpeaMeTa; IpsIMOITUHENHOE
pacIpoCTpaHEeHHE CBETa

Uroro no pazgeny

Hep BOHAYAJIbHBIC CBCACHUS

0 CTPOCHU M BCIIECTBA

2.1

Crpoenue BeniecTna

1

Crpoenue BeniecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3mepsbl. OnbITHI,
JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE
BELIECTBA

Habmtoienne u MHTEpIIpeTaIys OIbITOB,
CBUJIETEIBCTBYIOIIHIX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUU BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IUYHBIX BEIIIECTB B BOJIC.

OrneHka pa3MepoB aTOMOB M MOJIEKY T

C UCIIOJIb30BaHuEeM (GoTorpaduid, MOTydESHHBIX
Ha aTOMHOM CHJIOBOM MHKpockorne (ACM) —
nabopaTopHas padoTta o Teme: «OreHka
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JIraMeTpa aToMa METOJIOM PSIJIOB
(c ucnosib3oBanueM Gotorpaduii).
OmnpeneneHue pa3MepoB MaIbIX TEI

2.2 | IBmxeHue
U1 B3aMOJICHCTBUE
YaCTHUIl BEIIECTBA

JIBH>KEHHUE YaCTHUI]
BelecTBa. CBsi3b CKOPOCTH
JBU>KEHUS YaCTUIL

C TEMIIEPATYPOH.
BpoyHOBCKOE nBUKEHUE,
nuddyzus.
B3anmoeiicTBre 4acTHIl
BEILECTBA: IPUTSKEHHE

Y OTTaJIKUBAHUE

Habnronenue u o6bsicHeHre OpOYHOBCKOTO
JBYDKCHMSI U siBJIeHUs nud Qy3un.

[TpoBenenue u 0ObSICHEHUE OTIBITOB

10 HaOIIOJIEHUIO TEIIOBOTO PACIIUPEHUS Fa30B.
[IpoBenenre u 0OBSICHEHUE OTBITOB

110 OOHAPYKEHUIO CHIT MOJIEKYJISIPHOTO
MPUTSKEHUS U OTTATKUBAHUS

2.3 | Arperarnblie
COCTOSIHUSI BEIIECTBA

ArperaTHble COCTOSIHUSA
BEILIECTBA: CTPOCHUE I'a30B,
JKUJKOCTEN U TBEPIBIX
(KpUCTAIITMYECKUX ) Tell.
BzanmocBs3b mexy
CBOMCTBaMH BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U X
ATOMHO-MOJICKYJISIPHBIM
ctpoeHrueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI
BOJIbI

Ornucanue (¢ UCMOIB30BAHUEM MTPOCTHIX
MOJIEJIeH) OCHOBHBIX Pa3IMuUii B CTPOCHUU T'a30B,
KUJKOCTEU U TBEPJIbIX TEIL.

OO0BsicHEHNE MAJION COKUMAEMOCTH KUAKOCTEHN

U TBEPJBIX TeJ, OOJBIION CKUMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus: (GOPMbI TBEPJIBIX T
U TEKYy4ECTH JKUJIKOCTH.

[IpoBeneHre onbITOB, TOKA3bIBAIOIINUX, YTO

B TBEPJOM COCTOSIHUM BOJbI HACTHUIbI HAXOJISATCS
B CpEJIHEM JaJibllie IPYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

VYcraHoBiieHHE B3aUMOCBSI3H MEKIY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUNA BOJbI

U CYILIECTBOBAaHMUEM BOJHBIX OPTAHU3MOB

(MC — 6uonorus, reorpadusi)

Uroro no pazgeny
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JIBHKeHHe U B3aUMOAeiiCTBHE TeJl

3.1 | Mexanuueckoe Mexannueckoe ABrmkeHue. | MccrnemoBanue paBHOMEPHOTO ABMKCHUS,
TIBUKCHHE PaBHOMepHOE OTIPEJICIICHHUE €T0 MPU3HAKOB.
¥ HEpaBHOMEPHOE HaOuroieHre HepaBHOMEPHOTO JIBHKCHUS
newxeHue. CKOpocCTb. Y OIIpEJICIICHUE €r0 OTIMYUN OT PAaBHOMEPHOTO
Cpennsst CKOpoCTh JIBUKEHUS.
IpY HEPABHOMEPHOM OmnpeneneHue CKOPOCTH PABHOMEPHOTO
IBWOKEHUH. PacueT myTu JIBUKEHUS (MIapuKa B )KUIKOCTH, MOJIEITH
U BPEMEHHU JIBUKCHUS AJEKTPUYECKOTO aBTOMOOWIIS U T.1.).
Omnpenenenue cpeaHeld CKOPOCTH CKOJbKEHUS
OpycCKa WIH MapyuKa M0 HAKIOHHOH TIOCKOCTH.
Pernenue 3a1ay Ha onpeieieHUE My TH, CKOPOCTH
U BPEMEHH PaBHOMEPHOTO JIBYKCHHS.
Ananu3 rpad)KOB 3aBUCHUMOCTH IYTH U CKOPOCTH
OT BpEMEHHU
3.2 | Uuepuus, Macca, Snenne nnepuuu. 3akoH | OOBSICHEHUE W MPOTHO3UPOBAHUE SBJICHUH,

IINIIOTHOCTD

uHepimu. B3aumoeicreue
TeJl KaK pUYrHa
U3MEHEHUSI CKOPOCTHU
NIBIDKEHHS Teil. Macca Kak
Mepa UHEPTHOCTHU TeJa.
IImoTHOCTE BeliecTna.
CBs3b IIIOTHOCTH

C KOJIMYECTBOM MOJICKYJI

B €IUHUIIE 00bEMaA
BEIIECTBA

00yCIIOBJIEHHBIX UHEPIINEN, HATPUMEP, UTO
MPOUCXOUT MIPU TOPMOKEHUU WA PE3KOM
MaHEeBpE aBTOMOOWIISI, IOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTh ABUKEHUE HA BEJIOCUIIEAE
WJIM CaMOKaTe U T. 1.

[IpoBeneHre u aHAJIN3 OIBITOB,
JEMOHCTPHUPYIOLIUX U3MEHEHUE CKOPOCTHU
JBUKEHUSI Tella B pe3yJIbTaTe ACHCTBUS HA HETO
JIPYTUX TEl.

Pemienue 3aa4 Ha onpeiesieHue Macchl Tela, ero
00beMa U IIIOTHOCTH.
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[IpoBeneHre u aHAJIN3 OIBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh U3MEHEHU I
CKOPOCTH TeJla OT €ro MacChl

IIPU B3aUMO/ICHCTBUU TEI.

N3mepenue maccol Tena pa3auyHbIMU CIIOCOOAMH.
Ornpenenenue MIOTHOCTH Tejla B Pe3yJibTaTe
HU3MEPEHUS €ro Macchl 1 00beMa

3.3

Cwnma. Bugsr cun

14

Cuna kak XxapakTepuCTHKa
B3aMOJICHICTBHS TEI.
Cua yripyrocT v 3aKOH
I'yka. 3mepenue cumbl

C IOMOUIBI0 TUHAMOMETPA.
SIBneHME TATOTEHUA U CUIa
TsokecTu. Cuia TSKeCTU
Ha JpYyTHUX IUIaHETaXx.

Bec tena. HesecomocTs.
CrnoXeHue cuil,
HaIlpaBJICHHBIX 110 OJJHOU
IPSIMOU.
PaBHOnelicTBYIOIIASA CUIL.
Cuna tpenus. Tpenue
CKOJIB)XEHUS U TPEHUE
nokosi. TpeHue B mpupoie
Y TEXHUKE

N3ydyeHne B3aMMOIENCTBUS KaK IPUYHUHBI
U3MEHEHUsI CKOPOCTH TeJla Uiu €ro aedopmaliuu.
OnuncaHne peanbHbIX CUTYalMil B3aUMOACHCTBHS
TEJ C MOMOILBIO MOJIEIIEN, B KOTOPBIX BBOJUTCS
MOHSTHE U N300paKEHUE CHUIIBI.

N3ydeHue cuibl ynpyrocTu.

HccnenoBanne 3aBUCUMOCTH CUIIBI yIIPYTOCTH
OT YIJIMHEHUSI PE3UHOBOTO IIHYPa WU NPYKUHBI
(c mocTtpoenueM rpaduka).

AHaQJIN3 TPAKTUYECKUX CUTYalUN, B KOTOPBIX
MPOSIBIISIETCA IEUCTBUE CUJIBI YIIPYTOCTH
(ympyroctb Msi4a, KPOCCOBOK, BETOK JIepeBa

U ap.).

AHaJIN3 CUTYyalNi, CBA3aHHBIX C SIBIICHUEM
TATOTEHUSI.

OO0BscHEeHHE OPOUTATIBHOTO ABHIKCHUS TIIaHET

C HCMOJIb30BAaHUEM SIBIICHUS TATOTECHUS U 3aKOHA
UHEPLIWH.

N3mepeHue Beca Tela ¢ MOMOIIbIO JUHAMOMETpA.
O06o0CHOBaHME ATOTO CIOCO0a UBMEPEHUS.
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Ananus u MOACIIMPOBAHHUC ABJICHUA HCBCCOMOCTH.

OKCIEPUMEHTAIBHOE MTOJy4YEHUE IPABUIA
CJIOKEHHUSI CUJI, HAIPABJIIEHHBIX BJIOJb OAHOM
MPSMOM.

OnpeneneHune BEIMYUHBI PaBHOACHCTBYOIIEH
CUIL.

M3yuenune cuibl TPEHUS CKOJIBKEHUS U CHJIIBI
TPEHUS MOKOS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CHWJIBI IABJICHUS U CBOMCTB TPYILUXCS
ITIOBEPXHOCTEMN.

AHanM3 NPaKTUYECKUX CUTYaIMH, B KOTOPHIX
IPOSIBIAETCA NEHCTBUE CUJIBI TPEHMS,
UCIOJIb3YIOTCSI CIOCOOBI €€ YMEHbIIIEHUS

WM YBEJIMUEHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOYXKEHUE aBTOMOOMIISI, UCIIOJIb30BaHNE
NOJAIINUITHUKOB, IIJIaBaHUE BOAHBIX )KUBOTHBIX
u 1p.).

Pemenue 3anau ¢ ncnonab3oBanueM Gpopmyi
JUISl pacyeTa CUJIbI TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Hroro no pazneny

JlaBjieHre TBepPABIX TeJl, KUAKOCTEH U ra3o

B

4.1

[aBnenue. Ilepenaua
JABIICHUSI TBEPJbIMU
TEIaMH, KUJIKOCTIMH
¥ Ta3aMu

3

JlaBnenne. CrnocoObl
YMEHBIIICHUS U YBEITUYCHHSI
napjicHus. [laBieHue rasa.

3aBHUCUMOCTE JaBJICHUS

AHanu3 u 00BSICHEHUE OIIBITOB U MPAKTUYICCKUX
CUTYaIlUi, B KOTOPBIX MPOSBIISCTCS CHUIa
JaBIICHUSL.

O6ocHoBaHuE CITIOCOOOB YMEHbILICHUS
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rasa ot oonema,
TeMIepaTyphl.
[lepenaua naBnenus
TBEPJIBIMH TEJIaMH,
JKUJKOCTSIMH M ra3aMHu.
3akoH Ilackans

Y YBEJTUUCHUS 1aBIICHUSI.
W3yuenune 3aBUCUMOCTH JTIaBJICHUS ra3a

OT 00bEMa U TEMIIEPATYPHI.

N3yuenue ocoOeHHOCTEM Nepeaadyu JaBIeHUS
TBEPJABIMHU TEJIaMH, )KUJKOCTSIMH U Ta3aMHU.
O6ocHOBaHUE PE3yIbTATOB OMBITOB
0COOCHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPAOM,
KHUJKOM U Ta3000pa3HOM COCTOSTHUSX.
DKCTepUMEHTATbHOE OKA3aTeNIbCTBO 3aKOHA
[Tackans.

Perenue 3amau Ha pacyeT IaBIEHUS TBEPAOTO
Tena

4.2

JlaBiieHUE KUJIKOCTH

3aBUCHMOCTD J1aBJICHUS
KHUJKOCTH OT TJTyOUHBI.
[IHeBMaTHYECKUE MAIIMHBI.
I'mppocrarnueckuii
napanokc. Coobuiarouecs
cocyasl. ['mapasnuueckue
MEXaHU3MBbI

HccnenoBanue 3aBUCUMOCTH AABJIECHUS
KHUJKOCTU OT TITyOHHBI MOTPY>KEHUS U INIOTHOCTH
AKHUJIKOCTH.

Hab6monenue n 00bsaCHEHNE THIPOCTATUY €CKOTO
napajgokca Ha OCHOBe 3akoHa [lackans.
N3ydenne cooOmarmuxcs cocy10B.

Pemenue 3a1a4 Ha pacyeT JaBIEHUS KUIKOCTH.
OObscHeHne NPUHLKIIA JEeHCTBUSA
TUIPABINYECKOTO IIpecca, MHEBMAaTHUYECKUX
MalIuH.

AHain3 U 00bSICHEHHE PAKTUYECKUX CUTYAIIUH,
JEMOHCTPUPYIOIIMX MPOSIBICHHUE JIaBJICHUS
KUJKOCTH U 3aKkoHa Ilackans, Hanpumep
IPOLIECCOB B OpraHU3Me MpU IITyOOKOBOJIHOM
HBIPSIHUU
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4.3 | AtmocdepHoe ATtMocdepa 3emin DKCrepuMeHTaIbHOE OOHApYKEHNE
JIaBJICHNE 1 aTMOC(epHOE JaBlIEHUE. | aTMOC(HEPHOrO JaBIECHUS.
[TpryuHBI CyIIECTBOBaHUS | AHAJIN3 U OOBSICHEHHUE OTIBITOB M MPAKTUYECKUX
BO3JIYIIHOK 000JIOYKH CUTyalui, CBSI3aHHBIX C ACHCTBHEM
3emiu. OnbiT TOppUYEIIn. | aTMOC(HEPHOTO AABIEHUS.
Nsmepenne atmocdepHoro | OGbsCHEHUE CYIECTBOBAHUS aTMOCHEPHI
NaBiIcHUsL. 3aBUCHUMOCTh Ha 3eMJI€ U HEKOTOPBIX IIJIaHETax WM €€
aTMOC(EPHOTO JIaBIICHUS OTCYTCTBHS Ha JPYTrux IaHerax u JlyHe.
OT BBICOTHI HaJ] YpPOBHEM OObscHeHNe U3MEHEHHS IIIOTHOCTH aTMOC(hEpHI
mopsi. [Tpubopsr C BBICOTOW U 3aBUCUMOCTH aTMOC(epHOTo
JUTS1 UBMEPEHUS JABJIEHUS OT BBICOTHI.
aTMOC(EpHOTO J1aBJIeHUs Pemenue 3a1ay Ha pacuer arMocepHOTO
JABJICHUS.
N3zyuenue ycrpoiicTBa OapoMeTpa-aHepouaa
4.4 | [eiictBue JleficTBHE KUIKOCTH M Ta3a | DKCIEPUMEHTAIbHOE OOHAPYKEHUE NEeHCTBUS
KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX MKUJKOCTU U Ta3a Ha IOTPYKEHHOE B HUX TEJIO.
Ha [TIOTPYKEHHOE Teno. BeitankuBaromas OnpeneneHue BHITATKABAIOIIEH CUIIBL,
B HUX TEJO (apxumenoBa) cuia. 3aKoH | JEHCTBYIOLIEH Ha Telo, MOrPY>KEHHOEe

Apxumena. [lmaBanue tei.
BosznyxomnaBanue

B JKHJIKOCTb.
[IpoBeneHue u 00CyKJICHHUE OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAIKMBAIOIIEN CUJIBI, JEHCTBYIOIIEN HA TEJIO
B KUJKOCTU, OT 00beMa MOTpy>KEeHHOM

B JKHJIKOCTh YaCTH TeJIa ¥ OT INIOTHOCTH
JKUJIKOCTH.

IIposepra nezasucumocmu 8blmaniKusaOwel
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cubl, 0elcmayroweli Ha mejo 8 HCUOKoCmu,

om maccuvl meja.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE

0T 00BbeMa MOTPYKEHHOM B JKUJIKOCTh YaCTH TeJa.
Pemenre 3a7a4 Ha mpyUMEHEHUE 3aKOHA
ApxumMmesa U yCIOBHS TUIaBaHUS Tell.
KoHncrpyupoBanue apeomerpa

WU KOHCTPYHMPOBAHKE JIOAKU U ONIPEEIICHUE €€
TPy301015EMHOCTH

Hroro no pazgeny

21

Pa6oTa 1 MOITHOCTH. JHEPIrUsi

5.1

PaGoTa 1 MOIIIHOCTH

Mexanunyeckas pabora.
MomHoCTb

DKCNEepUMEHTAIBHOE OIPEAEIIEHUE
MEXaHUYECKOU pabOThI CUIIBI TSKECTU

IIpY MaJICHUU TE€Ja U CUIIbI TPEHUS

[IpY pAaBHOMEPHOM MEPEMENIEHHUH TeJa

10 TOPU30HTAIBHON OBEPXHOCTH.

PacueT MomHOCTH, pa3BUBaEMOM IPU NOABEME
110 JIECTHHIIE.

Pemenue 3a1a4 Ha pacyeT MeXaHUYECKOU pabOThI
Y MOILHOCTH

52

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
pbryar, 6J10K, HaKJIOHHas
10CcKOCTh. [TpaBumno
PaBHOBECHS phlUara.
[Ipumenenue npasumna
paBHOBECHS pblUara

K 0J10Ky. «3010TO€

OmnpezeneHue BRIMTPHIINIA B CHIIEC TTPOCTHIX
MEXaHHM3MOB Ha MpUMeEpPe pbluara, moIBUKHOTO

Y HEMOABIKHOTO OJIOKOB, HAKJIOHHOM IMIOCKOCTH.
HccnenoBanue ycinoBus paBHOBECHS phlyara.
OOGHapy»KeHHE CBONWCTB MPOCTHIX MEXaHU3MOB

B Pa3JINYHBIX HHCTPYMEHTaX U MPHUCIIOCOOTCHUSX,
HCIIOJIb3yEMBIX B OBITY M TEXHUKE, a TAK)KE
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npaBuiio» Mexanuku. KIT/]
MPOCTHIX MEXAHU3MOB.
[IpocThie MeXaHU3MBI

B OBITY U TEXHUKE

B KU BBIX OPTaHU3MaX.
DKCIEpUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT MpY MPUMEHEHUH MTPOCTHIX MEXaHU3MOB.
Onpenenenne KITJ[ HaKI1OHHOM MIIIOCKOCTH.
Pemenue 3a1a4 Ha mpuMEHEHKE TTpaBUIa
paBHOBecHs prryara u Ha pacuet KIIJ]

5.3 | Mexannueckas
SHEPrus

Mexanuueckasi SHEpPTUsl.
Kunernueckas

Y TIOTCHIIMAJIbHASI SHEPTHUA.
[IpeBpaiieHre 0JHOTO BUIA
MEXaHUYECKOW IHEPTUU

B JIpyroil. 3aKOH
COXpaHECHUS SHEPTUU

B MEXaHUKE

DKCNEPUMEHTAIBHOE ONPEAEICHUE U3MEHEHU
KMHETUYECKOW U MOTCHIMAIILHOW YHEPTUH Tea
MIPU €0 CKAThIBAaHUM MO HAKJIOHHOM IIOCKOCTH.
dopMyTUpOBaHKE HA OCHOBE UCCIIEIOBAHUS
3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHUH.
OO0cyxaeHne rpaHul] MPUMEHUMOCTH 3aKOHa
COXpaHEHUs DHEPTHUHU.

Pemenue 3aa4 ¢ HCojabp30BaHMEM 3aKOHA
COXPaHEHHUsI SHEPTUHU

Hroro no pazgeny 12
PesepBHoOE Bpems

OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOIT'PAMME
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8 KUIIACC

BEIECTBA

MOJIEKYJISIPHO-KUHETUYECKO N
TEOPUHU CTPOCHHUS BEIIECTBA.
Macca u pazMepsl aTOMOB

Y MOJIEKYJI. OBITHI,
MOATBEPKIAIOIINE
OCHOBHBI€ TTOJI0KEHUS
MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUH.

Mojenu TBep0T0, JKUIKOTO
Y Ta3000pa3HOr0 COCTOSTHUN
BELIECTBA.

Kpucraiummueckue

1 aMmop(QHBIC Tena.
OOBsicHEeHHE CBOMCTB I'a3oB,
YKUAJIKOCTEW U TBEPABIX TEIN
Ha OCHOBE IOJIOKECHUHN
MOJIEKYJISIPHO-KUHETUYECKO N
teopun. CMauynBaHue

Y KaWJUISIPHBIE SIBIICHMUS.
TemnmoBoe pacmmpeHue

U CXKaTue

Ne HaunmenoBanue KomnyectBo | [Iporpammuoe copepkanue | OCHOBHBIE BUABI ACSITEILHOCTH O0YJaOITUXCS
/o pa3nesioB U TEM 4acoB
y4eOHOTro MpeaMeTa
TensoBbie ABJICHUS
1.1 | Ctpoenue u cBOMCTBA 7 OCHOBHBIE MMOJIOKEHUS Hab6mroneHue u mHTEpIpETaIUs ONBITOB,

CBUJICTENIBCTBYIOIIHNX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUHU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IUYHBIX BEIIECTB B BOJIC.

Peienue 3a1a4 mo o1eHUBAHUIO KOJIUYECTBA
aTOMOB WJIM MOJICKYJI B €JMHUIIC 00BheMa
BEIIECTRA.

AHanu3 TeKcTa APeBHUX aTOMHUCTOB (Hampumep,
¢dbparmenTa nosmsl Jlykpenus «O npupoje
BEIICH») ¢ U3I0KeHHEeM 000CHOBAaHUM aTOMHOM
TUNOTE3bI (CMBICTIOBOE UTCHHE).

OrneHka yoeauTeNbHOCTH 3TUX 000CHOBaHUM.
OOBsicHeHHe OPOYHOBCKOTO JIBMKEHUS, SIBJICHUS
muddy3un 1 pazTuIuil MKy HUMH Ha OCHOBE
MIOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUU CTPOCHUSI BEILIECTBA.

OObsicHEeHHE OCHOBHBIX Pa3IMYMil B CTPOCHUU
ra3oB, )KHJIKOCTEH U TBEP/IbIX Tel

C UCIOJIB30BaHUEM TOJ0KEHUN MOJIEKYJISIPHO-
KHHETUYECKON TEOPHUH CTPOSHUS BELIECTRA.
[IpoBeaeHre ONBITOB MO BHIPAIIMBAHUIO
KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.
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[IpoBenenre u 0OBSICHEHUE OIBITOB,
JTEMOHCTPUPYIOIINX KaMUISPHBIE SIBICHUS

U SIBJICHHE CMaYHBaHM.

OOBbsicHEeHHE POJIU KAMMJUISIPHBIX SBJICHHM

JUTSL IOCTYTUICHUSI BOJBI B OPTaHU3M PAaCTCHUM.
Hab6ntonenue, npoBeeHne U 00bICHEHUE
OITBITOB IO HAOJIIOACHHIO TEIJIOBOTO
pacIIMpeHus Ta30B, KUJIKOCTEH U TBEPJIBIX TEIl.
OObsicHEeHHE COXpaHEHUs1 00beMa TBEPIBIX TET,
TEKYUECTH KUJKOCTH (B TOM YHCIIC, PA3HUIIBI

B TEKYUECTH JIJIS PA3HBIX KUJIKOCTEN),
JIaBJICHMS Ta3a.

IIpoBeneHue ONnbITOB, JEMOHCTPUPYIOIINX
3aBHCUMOCTD JIaBJICHUS BO3AyXa OT €ro oobema
Y HarpeBaHUsI WIIM OXJIXKICHHS, U UX
00BSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
yUCHUSI.

AHanu3 NpakTUIECKUX CUTYyaIui, CBI3aHHBIX
CO CBOMCTBaMH ra3oB, )KUJIKOCTEN U TBEPJIbIX TEI

1.2

TennoBble IPOLIECCHI

21

Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIIOBOT'O JBUKCHUS
yactull. BHyTpeHHss
sHeprusi. CriocoOs
VM3MEHEHUS BHYTPECHHEU
SHEPTUHM: TEeIUIoNepeaaya

U COBEpILEHUE PAOOTHI.

O06ocHOBaHWE TTPABUIT U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIIOCOOOB U3MEPEHUSI

U TIKQJI TEMIIEPaTyPHhI.

HaGmnronenue u oObsiCHEHHE ONBITOB,
JEMOHCTPHUPYIONIUX U3MCHEHNE BHYTPCHH I
DHEPTHUU Tella B pe3yjIbTaTe TeIUIONepe1aun

¥ pabOTHI BHEUTHUX CHJL.

Habmonenue u 00bsICHEHNUE ONBITOB,
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Buael Temonepenaun:
TEIIOTIPOBOHOCTb,
KOHBEKIIUS, U3TyYEHHUE.
KonnuecTBO TEIJIOTHI.

Y nenbHas TEMIIOEMKOCTD
BeniecTBa. TermroooMeH

Y TEIJIOBOE PaBHOBECHE.
VYpaBHEHHE TEMIOBOTO
Oananca. ITnaBienne

1 OTBEp/ICBAHUE
KPUCTANIMYECKUX BEILIECTB.
VY nenbHas TeruioTa
TIaBJICHUS.
[TapooOpazoBanue

1 KOoHAeHcanus. Mcnapenue.
Kunenwne. Y neapHas
TeIJI0Ta mapooOpa3oBaHMUs.
3aBUCHUMOCTh TEMIIEPATYPBI
KHUIIEHUS! OT aTMOC(HEPHOTO
JTaBJICHMUS.

BrnaxHocts Bo3ayxa.
DHeprus TOIIuBA.

VYV nenbHas TEIioTa
CropaHusl.

[TpuHIMIBL paOOTHI
TermaoBbIxX aBurareneit KI1/]
TEIIOBOTO JBUTATEINA.

o0cy>XJIeHrEe MPAKTUUECKUX CUTYallHid,
JEMOHCTPUPYIOUIUX PA3IHUUYHbIE BUIBI
TeIJIONIEPeIaun: TEIIOMPOBOIHOCTb,
KOHBEKIIUIO, U3IIyUYCHUE.

Hccnenoranue siBICHHS TEILIOOOMEHA

IPY CMEIMIMBAHUU XOJIOAHOM U rOpsiYEH BOJIBI.
HabGntonenue ycTaHOBIIEHUS TEIIIOBOTO
PaBHOBECUSI MEXKTy TOpsiuei U XOJIOJTHON BOJOM.
Onpenenenune (M3MEpEHNE) KOITUYECTBA
TEIJIOTHI, MOJIYYEHHOTO BOIOM IIPH TEILIOOOMEHE
C HarpeThIM METAJUITMUYECKUM IHIIUHIPOM.
Onpenenenne (M3MepeHUE) YACTBHOU
TEMJIOEMKOCTH BEIIECTBA.

Peienue 3a1au, CBA3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIIOEMKOCTHU

MPH TEIJI00OMEHE.

AHanu3 cuTyarui IpaKTUIecKoro
HCIIOJIb30BaHMS TETIOBBIX CBOMCTB BEIIECTB
Y MaTepuajaoB, HAIPUMeEp, B LETAX
AHEProcOepeKEHUS: TEIITOU30IISAIINS,
sHEeprocOeperaronme Kpoliiu,
TEPMOAKKYMYJISITOPHI U T. II.

Habntonenue siBneHuii ucnapeHust

Y KOHJICHCAIIUH.

HccnenoBanue npoliecca nCapeHust
PA3TUYHBIX KUJKOCTEU.

OObsicHEeHHE SABICHUN UCTIApEHUS
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TemnoBele nBUTATEIHN

Y 3aIATa OKPYKAOLIEH
CpEBbl.

3aKOH COXpAHEHUS

Y NIPEBpaIICHUS SHEPTUU
B TEIUIOBBIX MPOIECCAX

Y KOHJICHCALlUA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

Habmronenne u o0bsicHEeHUE Mpoliecca KUIeHUs,

B TOM YHCJI€ 3aBUCUMOCTHU TEMIIEpaTyphl
KUIIEHUS OT 1aBJICHUS.

Omnpenenenue (M3mMepeHne) OTHOCUTEILHON
BJIQ)KHOCTH BO3/IyXa.

Habnronenne nporiecca miaBieHus
KPUCTAJTMYECKOTO BEIIECTBA, HAPUMED, JIbJA.
CpaBHeHHUE TTPOIIECCOB TUTABICHUS
KPUCTAJUTUYECKUX TEJl U Pa3MsITdeHUs

MIPU HarpeBaHUU aMOP(HBIX Tell.

Ornpenenenne (M3MEPEHUE) YACIbHON TETIIOTHI
JIaBJICHUS JIbJIA.

OOBbsicHEeHHE SBJICHUH TUTABJICHUS

Y KPUCTAJUIM3alUA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

Pemenue 3aay, CBSA3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B IIpoIieccax
TEIUIONIepEeaun MPH TUIABICHUN

Y KPUCTAJUIM3ALMH, UCTIAPEHUH U KOHJICHCAI[UH.
AHanu3 cuTyanui NpakTU4eCKOro MpUMEHEHUs
SIBIICHUH TUTABJICHUS U KPUCTAITU3AIIHH,
HaIrpuMep, MOJIyUYeHUE CBEPXUUCTHIX
MaTrepuajoB, COJIeBas TpeiKa u JIp.

AHanu3 paboTsl U 00BICHCHUE PUHITUTIA
JENCTBHUS TEIUIOBOTO JBUTATEIS.
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Brraucnenue KoauyecTBa TEIIO0THI,
BBIJICIISIFOIETOCS IPU CTOPAHU U PA3IIMYHBIX
BU0B TorinBa, u KIIJ[ nBurarens.
OO0cCykIeHHE SKOJIOTHISCKUX MOCTIEACTBUN
HCTIOJIb30BAHUS JBUTATEIEN BHYTPEHHETO
CrOpaHusi, TEIJIOBBIX U TUAPOIIEKTPOCTAHIUN

Uroro no pazgeny

28

3JIeKTpI/I‘-IeCKI/Ie U MAaTrHUTHBIC ABJICHUA

2.1

DJIEKTPUYECKUE
3apsbl.

3apspKEHHBIE Tela

U UX B3aUMOJICUCTBUSI

7

DiekTpu3anus Ted.

JIBa poaa aneKTpUIECKUX
3apsa0B. B3aumopaencTeue
3apsHKEHHBIX TeT.

3akoH KynoHna (3aBUCUMOCTh

CUJIbI B3aUMO/JICUCTBHS
3apsSHKEHHBIX TETl

OT BEJIMYMHBI 3apS0B

U PACCTOSHUS MEXKIY
TEJIaMH ).
DIIEKTpUYECKOE TTOJIE.
HanpskeHHoCTb
AIEKTPUYECKOTO OIS
[IpuHUMD cyneprno3uuu
AJIEKTPUUYECKUX TTOJIECH

(Ha KaYECTBEHHOM yPOBHE).

Hocurenu 35eKkTpudeckux
3apsiioB. DJIEMEHTAPHbBIN
AJICKTPUUYECKUH 3apsl.

Hab6mroneHnue u mpoBeicHNE OMBITOB

T10 DJIEKTPHU3ALIMU TEI MPU COIMTPUKOCHOBEHUH

Y UHIYKLHACH.

HaGmronenue u oObsiCHEeHNE B3aMMOICH CTBHUS
OJTHOMMEHHO Y pa3HOMMEHHO 3apsIKEHHBIX TEll.
OObsicHEeHHE TPUHITUIIA JCHCTBUS DIEKTPOCKOIIA.
OOBsiCHEHUE SIBIICHUH dJIEKTPHU3AIUN

MIPY COMPUKOCHOBEHUH TEJ U MHIAYKIIUEH

C MCIOJIb30BaHUEM 3HAHUM O HOCHUTEIAX
AJIEKTPUYECKUX 3aPsJI0B B BEIIECTBE.
Pacno3naBanue u 00BSICHEHUE SIBJICHUMN
AJICKTPU3ALMHU B MOBCEAHEBHOM JKU3HHU.
HaOmronenue n 00bsICHEHNE ONBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXpaHECHUs
AJIEKTPUYECKOTO 3apsijia.

HabmroieHre onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUUN 3JIEKTPUUYECKOTO MOJIS.
HccnenoBanue nercTBUs IIEKTPUIECKOTO MO
Ha TIPOBOJHUKHU U TUDJICKTPUKH
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Crpoenue atoma.
[IpoBOIHUKHM

Y TUDJIEKTPUKU. 3aKOH
COXPAaHEHUS IEKTPUUECKOTO
3apsiga

2.2

[TocTostHHBII
AJIEKTPUYECKUI TOK

20

DIIEKTPUYECKUN TOK.
YcnoBus CylecTBOBaHUSA
AJIEKTPUUYECKOTO TOKA.

M cTOYHMKN TOCTOSITHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TerioBoe, XMMUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUNA TOK

B )KUJIKOCTSIX M razax.
DJleKTpU4ecKas 1eMb.
Cuita Toka. DJIEKTpUUIECKOE
HaIpsHKEHUE.
ConporuBiieHue
MIPOBOJHUKA. Y IENBHOE
CONIPOTHUBJICHUE BEILIECTRA.
3akon Oma J1s1 yyacTka
nenu. IlocienqoBsarenpHOE
Y napajjieIbHOE COCUHEHUE
MIPOBOJIHUKOB.

PabGoTta 1 MOIIHOCTH
AJIEKTPUYECKOTO TOKA.

HaOmnronenue pa3nuyHbIX BUJIOB JACHCTBUA
AIEKTPUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B IIOBCEIHEBHOM KU3HHU.
Hab6mronenre BOSHUKHOBEHUS Ta30BOTO paspsiia
Y JICKTPUYECKOTO TOKA B )KHIKOCTH.

COopka 1 UCTIBITaHUE DIECKTPUICCKOM TETTH
MMOCTOSIHHOTO TOKA.

N3Mepenne cuiibl TOka aMIepMETPOM.
N3Mepenne 37eKTpUYeCcKOoro HanpsKeHU s
BOJIbTMETPOM.

[IpoBenenne u 0OBSICHEHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUS MPOBOJHUKA
OT €ro JJIMHBI, IUIOIIaJAN MOMEPEYHOTO CEYCHUS
Y MaTepuana.

HccaenoBanme 3aBUCUMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUSI
HA PE3UCTOPE.

[IpoBepka mpaBuiia CIOKEHUS HANPSIKECHUI
MIPH MOCIIEI0BATEIILHOM COCIMHEHUH IBYX
PE3UCTOPOB.
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3akoHn J[xoyns—Jlenna.
DJIeKTpUYECKHUE IEMHU

U oTpedurenu
DJIEKTPUUYECKOU JHEPTUU
B ObiTy. KOpoTkoe
3aMbIKaHHE

ITpoBepka npasuiia s CHIIbI TOKa

MIpU MMapaJIeIbHOM COEUHEHUH PE3UCTOPOB.
AHann3 cCUTyanui Mocinea0BaTeNbHOTO U
MapaJUIEIBHOTO COEINHEHMS IPOBOIHUKOB

B JIOMAIIIHUX JJIEKTPUYECKHUX CETAX.

Pemenue 3amau ¢ ucnosib30BaHueM 3akoHa Oma
1 hopMyJ pacyeTa dIEKTPUIECKOTO
CONPOTHUBIICHHS IIPU NIOCIIEN0BATEIBHOM

Y NapaJIeIbHOM COEIMHEHUU NPOBOJHUKOB.
Omnpenenenue pabOThI NEKTPUUECKOIO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OmnpeneneHne MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA Yepe3
JAMIIOYKY OT HalpsKEHUs Ha HEW.
Onpenenenune KIIJ{ nHarpeBatens.
HccnenoBanue npeodbpa3zoBaHus SHEPTUH

IIPU TIOABEME I'PY3a JJIEKTPOIBUTATEIEM.
OObscHeHMe yCTPONUCTBA U IPUHIUTIA JIEH CTBUS
JOMAILIHUX 3JIEKTPOHATPEBATENBHBIX TPUOOPOB.
OOBsCHEHNE TPUYNH KOPOTKOIO 3aMbIKaHUs

Y IIPUHINIIA JEUCTBUS TUIABKUX
[IPELOXPAHUTENIEH.

Pemenue 3a1a4 ¢ UCIIOIB30BaHUEM 3aKOHA
JIxoyns—Jlenna

23

MarHuTHbIC SIBJICHUS

IlocTOssTHHBIE MATHUTHI.
B3anmopelicteue

HccnenoBanne MarHUTHOT'O B3aMOIENCTBUS
MOCTOSTHHBIX MAarHUTOB.
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MTOCTOSIHHBIX MAarHUTOB.
MarunuTtHoe€ 1oJe.
MaruauTtHoO€ nose 3emin

Y €ro 3HaUYCHHUE JIJISI )KU3HHU
Ha 3emuie. OnbIT Opcrena.
MarunuTtHoe€ noJjie
AJIEKTPUUYECKOTO TOKA.
IIpumenenune
AJIEKTPOMArHUTOB

B TeXHUKE. JlelicTBre
MarHUTHOTO TOJIS

Ha IIPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATEND
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AJIEKTPOABUTATEIIEN

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIOPTE

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MAarHUTOB MPHU KX 00BETUHECHUHN U Pa3/ICICHUH.
HccnemoBanre MariuTHOTO B3aMMOJICHCTBHSA
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHnne MarHuTHOTO MOJISl TOCTOSTHHBIX
MAarHUTOB MPH UX 0OBETUHECHUHN U Pa3/ICICHUH.
[IpoBeneHue ONBITOB MO BU3Y ATU3AIUA MOJIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydenue siBieHUsT HAMarHUYMBaHUs
BEIIIECTBA.

HccnenoBanue nelcTBUSA 3IEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHue ONnbITOB, JEMOHCTPUPYIOIINX
3aBUCUMOCTD CHJIbI B3aMMOJICH CTBUS KaTy KU
C TOKOM ¥ MarHuTa OT CWJIbl U HAMpPaBICHUS TOKA
B KaTyIIIKeE.

AHanu3 cuTyanui NpakTUYeCKOTO MPUMEHEHUS
3JIEKTPOMArHUuTOB (B OBITOBBIX TEXHUYECKUX
yCTPOMCTBaX, MPOMBIILICHHOCTH, MEAUIIMHE).
N3ydenue neicTBUS MATHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yyeHne AeicTBUS 3IEKTPOIBUTATEIIS.
Nsmepenne KII/] anexkTpoaBurarenbHoOn
YCTaHOBKH.

Pacnio3HaBanue U aHAJIN3 pa3IUYHBIX
MIPUMEHEHU U DJIEKTPOABUTATEIIEN
(TpaHcnopT, OBITOBBIE YCTPOUCTBA U JIP.)
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2.4 | DnekTpoMarHuTHasA
WHTYKIIAS

OmnbiTel @apajes. SABieHue
AJIEKTPOMAarHUTHOMN

nHaykuuu. [Ipasuiio Jlenna.

DIIEKTPOreHepaTop.
CriocoObl nosyueHus
AIEKTPUYECKOU IHEPTUU.
DIIEKTPOCTaHIMHU

Ha BO30OHOBIISIEMBIX
MCTOYHHUKAX SHEPTUU

OnEBITHI TIO HCCIICOAOBAHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ HMHAYKIOHUHU: HCCICAO0OBAHUC
W3MEHCHUM 3HAUCHUS U HallpaBJICHUA
HHAYKIIHMOHHOI'O TOKa

Hroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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9 KJIACC

JIBUYKEHUE U CIIOCOOBI
ero OnucaHus

MarepuaibHas TOUKa.
Cucrema orcuera.
OTHOCHUTENBHOCTh
MEXAHUYECKOTO JIBUKECHHS.
PaBHOMepHOE
MPSAMOJIMHENHOE IBUKEHUE.
HepaBHomepHoe
MPSAMOJIMHENHOE IBUKEHUE.
CpenHsisi U MTHOBEHHAs
CKOPOCTb TeJla IpH
HEPaBHOMEPHOM JBH>KEHUH.
Yckopenue.
PaBHoyckopenHoe
IPSIMOJIMHENHOE IBUKECHUE.
CBoOoaHOE majeHue.
OnbiTel ["anmunes.
PaBHoMepHOE ABMKEHUE

10 OKPY’>KHOCTH.

[lepnon n wacrora
obOparenus. JInnelnas

U yTJIOBasi CKOPOCTH.

Ne HaunmenoBanue Komnyectso | Ilporpammuoe copepkanue | OCHOBHBIC BUJIBI IEATEIIBHOCTH O0YYarOITUXCS
/o pa3aeioB U TeEM 4acoB
y4eOHOT0 IpeaMeTa
MexaHuuyeckue siBJCHUSA
1.1 | Mexannyeckoe 10 MexaHn4ecKoe IBUKEHHUE. Ananu3 u 00cyXJIeHHEe Pa3IMYHbIX TPUMEPOB

MEXaHUYECKOTO JABUKEHHUS.

OO6cyx1eHne rpaHull TPUMEHUMOCTH MOJIENH
«MaTepualibHasg TOUKay.

Onrcanre MEXaHUYECKOTO JIBMYKEHUS
pazuYHbIMU crioco0aMu (YypaBHEHUE, Ta0IUIA,
rpaduk).

AHaJIN3 )XU3HEHHBIX CUTYyallli, B KOTOPBIX
MPOSIBISIETCA OTHOCUTENIBHOCTh MEXaHUY €CKOTO
JIBUYKEHUSI.

Habntonenrne MmexaHu4ecKkoro JBUKEHHUS Tella
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHME TTyTEH U TPACKTOPUM IBUKECHUS
OJIHOTO M TOTO e TeJla OTHOCUTEIHHO Pa3HBIX
TEJ OTCYETA.

Amnanu3 tekcta ["anunes 00 OTHOCUTENBHOCTH
JIBMDKCHMSI; BBITIOJTHEHUE 3aIaHUH TI0 TEKCTY
(CMBICIIOBOE YTEHUE).

Onpenenenue cpeaHerd CKOPOCTH CKOJIbKEHUS
OpycKa Wiy IBUKEHUS IapUKa M0 HAKIOHHOU
IUIOCKOCTH.

AHanu3 1 00CyXJIeHHE CTIOCO00B
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LlenTpocTpemMuTenbHOE
yCKOpEHUE

MPUOIMKEHHOTO ONPEICICHUS MTHOBEHHOM
CKOPOCTH.

OrnpeneneHue CKOPOCTH paBHOMEPHOTO
JBIDKEHUS (IITapUKa B )KUIKOCTH, MOJCITH
AIEKTPUYECKOrO0 aBTOMOOMIIS U T. I1.).
Onpenenenue nyTH, PONAECHHOTO 3a JaHHBIN
MIPOMEKYTOK BpEMEHH, U CKOPOCTH Tena

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBUJKEHUS OT BPEMEHH.

OO0cyxaeHre BO3MOKHBIX TPUHIIMIIOB
JENUCTBUSI TPUOOPOB, UBMEPSIOIIUX CKOPOCTh
(ctuaomMeTpoB).

Brluucienue myTu U CKOpOCTH IIPU
PaBHOYCKOPEHHOM MPSIMOJTMHEHHOM JIBH)KCHUHU
Tena.

OrnpeneneHue MpoACHHOTO MyTH U YCKOPEHUS
JBUKEHHUS Tela 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBUKEHHUS TeJla OT BpPEMEHHU.

Ilposepra ecunomeswi: eciu

npU pasHOYCKOPEHHOM OBUNCEHUU

Oe3 HaUaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK ps10 HeyemHulx yucei, mo
coOOmeemcmayoujue NPOMeICYmKu 6pemeHu
0OUHAKOBWL.

OnpeneneHne yCKOPEHUs Tena

IIPU PAaBHOYCKOPEHHOM JIBUJKEHUU
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10 HAKJIOHHOW MJIOCKOCTH.

H3mepeHue nmeproa v 4acTOThI 0OpaIeHus
TeJa 1Mo OKPY>KHOCTH.

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO
JBKECHUSI TEJa 10 OKPY>KHOCTH.

Pemenue 3aga4 Ha onpeieeHue
KMHEMATUYECKUX XapaKTEePUCTUK
MEXaHMYECKOTO JBUKEHHUS Pa3IUYHbBIX BUIOB.
Pacnio3naBanue u npuOIMKEHHOE OTIMCAHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBUKECHUS
B IIPUPOJIE M TEXHUKE (Ha MpUMepax CBOOOTHO
NaJaNIUX TeJ, IBUKCHUS )KUBOTHBIX,
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3aumonericTBue Ten

20

IIepBeiit 3akoH HeroToHa.
Bropoii 3akon HeroTona.
Tperuii 3akoH HprotoHa.
[IpuHumn cynepno3uuuu
CUIL

Cuna ynpyrocrtu. 3akoH
I'yka. Cuna TpeHus: cuia
TPEHUSI CKOJIbKEHUS, CUIa
TPEHUS IOKOS, IPYTUE BUJIBI
TPEHUSL.

Cuna TsKeCTH M 3aKOH
BCEMHMPHOTO TATOTEHUS.

Y ckopeHue cBOOOTHOTO
nageHus. JIBUKEHUE MIaHeT

HaGronenue u 00CyKIeHre ONBITOB

C IBIDKCHUEM Tejla MTPH YMEHBIICHHUH BITHSTHUS
JIPYTUX TEJN, MPEMATCTBYIOMINX ABHKCHHUIO.
Amnanu3s texcra ["anunes ¢ onucanueM
MBICJIEHHOTO PKCIIEPUMEHTA,
000CHOBBIBAIONIETO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJaHHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cykJIeHHE BO3MOKHOCTH BBIITOJTHCHUS
3aKOHA WHEPIUU B PA3IUYHBIX CHCTEMax
OTCYETA.

Hab6monenne u o0Cy)aeHUe MEXaHHIECKUX
SIBJICHUH, MIPOUCXOIANIUX B CUCTEME OTCUCTA
«Tenexkay Mpu ee paBHOMEPHOM
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Bokpyr Cosnna. [lepBas
KOCMHUYECKasi CKOPOCTb.
HesecomMocTs u eperpysku.
PaBHOBecue marepuanbHON
TOYKHU. AOGCOJIFOTHO TBEPIOE
Teno. PaBHOBeECHE TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpaiieHusi. MOMEHT CHJIBI.
LlenTp TsK€ECTH

U YCKOPEHHOM JBUKEHUU OTHOCHUTEIIHHO
KabuHeTa (QU3HKY.

JleficTBHSI ¢ BEKTOpAMU CHJI: BBIITOJTHEHUE
3aJIaHU MO CIIOKEHUIO Y BEIUMTAHUIO
BEKTOPOB.

Ha6nronenue u/mim npoBeieHue OIbITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPEHUS
Tena OT IPWIOKEHHOW K HEMY CHJIBI M1 MacChl
Tena.

AHanu3 u 00bsICHEHHE SIBICHUN

C UCIIOJIB30BaHUEM BTOPOTO 3akoHa HproTOHA.
Pemenue 3a1a4 ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa HproTOHA U TIpaBUiIa CI0XKEHUS CUJL.
OrnpeneneHune )KeCTKOCTH IPYKUHBI.

AHanmu3 cuTyalui, B KOTOPBIX HAOIIOAAI0TCA
ynpyrue nedopmaiuu, 1 uX 00bICHEHHE

C UCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3a1a4d ¢ ucnonp3oBanueM 3akoHa [ 'yka.
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIbYKEHUS OT CHJIbI HOPMAJIBHOTO JaBJICHUS.
OO6cyx1eHne pe3ynbTaTOB UCCIEJOBAHMUS.
Omnpenenenue ko3 duirieHTa TpeHus
CKOJIb)KEHUS.

N3mepeHue cuiibl TpeHUs TOKOSI.

Pemenue 3amay ¢ ucnoib3oBaHueM (HpopmyIibl
JUTSL CUJTBI TPEHUSI CKOJIBKEHUSI.

AHanu3 ABM>KEHUS TEJI TOJIBKO MO IEUCTBUEM
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CHUJTBI TSDKECTH — CBOOOJTHOTO MaJICHHUSI.
OOBsicCHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO MaJieHUsI OT MACChI Tea.

OreHKa BETMYUHBI CUJIBI TSTOTEHUS,
JIEUCTBYIOIIEH MEXKIY ABYMS TEIaMH

(11 pa3HbBIX Macc).

AHanu3 IBUKEHUS HEOSCHBIX Tell

MOJ| ICHCTBUEM CHJIBI TATOTCHUS

(C MCTIONIB30BAHUEM JIOTIOJTHUTEIbHBIX
HMCTOYHUKOB UH(OPMAITHH ).

Pemrenune 3aga4 ¢ MCHoIb30BaHUEM 3aKOHA
BCEMHUPHOIO TATOTEHUS U (hOPMYJIbI

JUISl pacueTa CUJIbI TSKECTH.

AHaJIN3 OpUTHHATIBHOTO TEKCTA,
OTIMCBIBAIOIIIETO TIPOSIBIICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS; BHIOJIHEHUE 3aJJaHUN
M0 TEKCTY (CMBICIIOBOE YTEHUE).

HabGmtonenue u 006CykieHrE ONBITOB

10 U3MEHEHUIO Beca Tella MPU YCKOPEHHOM
JIBI)KCHUU.

AHanu3 yclIoBUM BOSHUKHOBEHHUS HEBECOMOCTH
U TIeperpy3KHu.

Pemienue 3a1au Ha onpejieieHUe Beca Tena

B PA3IUYHBIX YCIOBUSX.

AHanu3 cui, IeUCTBYIOIIKX Ha TEJO,
MOKOsIIEecs Ha Omope.

OmnpezeneHue eHTpa THKECTH Pa3IUYHbIX TEl
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1.3.

3aKOHBI COXpaHEHUS

10

Nmnynbc Tena. U3smMenenue
uMIyJibca. MiMiyibc cumbl.
3aKOH COXpaHEHUSA
uMIyJibca. PeaktuBHoe
JBUKCHUE.

Mexanndeckas pabota

1 MoIlHOCTh. PaboTa cun
TSXKECTH, YIPYTOCTH,
TpeHust. CBsA3b DHEPTUU

u pabotsl. [loTeHnmanbHas
JHEeprus Teia, NOJAHATOTO
HaJl TOBEPXHOCTHIO 3EMJIU.
[TorenunanbHast SHEPTUA
CXKaTOM IPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUS
MEXaHUYECKON IHEPTUU

Habmronenue u 06Cy X aeHHE OMBITOB,
JEMOHCTPUPYIOILIUX Mepeaady UMITYJIbca
MIPY B3aUMO/JICHCTBUM TEJI, 3aKOH COXPAHEHUS
UMITYJIbCa TPU a0COJIFOTHO YIIPYTOM

Y HEYIIPYrOM B3aWMOJIEVICTBUU TEI.

AHaJIN3 CUTyalMi B OKPY KAIOLIEN )KU3HU

C UCIOJb30BAHMEM 3aKOHA COXPAHECHUS
UMITyJIbCA.

Pacno3HaBaHue sIBJI€HNS pEAKTUBHOTO
JBH)KEHUS B IIPUPOJE U TEXHUKE.
[IpumeHenune 3ak0Ha COXpaHEHUs UMITyJIbCca
JUISL pacyera pe3ybTaToB B3auUMOJICUCTBHS TEN
(Ha MpUMepax HEYyMPYyTroro B3auMOICUCTBUSA,
YIPYIroro HEHTPAIbHOIO B3aUMOACHCTBUS ABYX
OJMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
HETI0IBUIKHO).

Pemenue 3aad ¢ uConp30BaHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCa.

Omnpenenenue paboThl CUITBI YIIPYTOCTH

pU NOABEME IPy3a ¢ UCMOIb30BAHUEM
HEMOABUKHOTO U MOJBUXKHOTO OJIOKOB.
H3mepenne MOIIHOCTH.

N3MepeHne NnoTeHIaabHON SHEPTUH YIIPYTO
nehOpMUPOBAHHON MPYKUHBI.

HN3mepenne KWHETUYECKOW YHEPTUH TeNa

10 JUIMHE TOPMO3HOTO ITyTH.
DKCIepUMEHTALHOE CPAaBHEHUE U3MEHEHUS
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MOTEHIUATBHON U KHHETUYECKON SHEPTUM Tesa
MpY JBUXKEHUHU 110 HAKJIOHHOM MJIOCKOCTH.
DKCIepUMEeHTalbHas MMPOBEPKaA 3aKOHA
COXPaHECHUS MEXAHUYECKOU YHEPTUHN

pu CBOOOIHOM IaJICHUH.

[IpumeHenune 3akoHa COXpaHEHUS
MEXaHMYECKOU SHEPTHUH ISl pacyera

MOTEHIIMAUTLHOM U KWHETUYECKOW SHEPTUM TeJIa.

Perenue 3a7a4 ¢ uCMONIb30BAHUEM 3aKOHA
COXpaHEHH] MEXaHUYECKON SHEPTHH

Hroro no pazneny

40

MexaHnueckne KoJie0aHus M BOJHbI

2.1

MexaHnyeckue
KOJI€OaHUA

7

KonebarensHoe nBmxeHUE.
OcCHOBHBIE XapaKTEPUCTUKH
KoJICOaHUWH: epuo,
4acToTa, aMIUIUTY/IA.
MaremaTnyeckui u
PY>KUHHBIA MAaTHUKU.
[IpeBpaienue 3Heprun
pu KoJebaTeIbHOM
JIBUKCHUH.

3aTyxaronue KojaeOaHus.
Brinyx1eHHBIE KOJI€OaHUs.
Pe3zonanc

Ha6nionenue konebanuii noj 1eicTBUEM CUIT
TSDKECTU U YIIPYTOCTU U OOHAPYKEHHE
o00HBIX KOJIEOAHUM B OKPYIKAIOIIEM MUPE.
AHanu3 koJieOaHM rpy3a HA HUTH

U Ha TIPYKUHE.

OmnpeneneHue 4acTOThI KOJIEOAHUIA
MaTEeMaTH4EeCKOTO U MPY>XUHHOTO MasiTHUKOB.
Habmtonenne u 00bICHEHNE SIBICHHUS
pe3oHaHca.

HccnenoBaHre 3aBUCUMOCTH IEPUOIA
KoJieOaHU M MOJIBEIIICHHOTO K HUTH Ipy3a

OT JIJTMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TIepUO1a KOJIeOaHU

I'py3a, IOABCIHICHHOI'O K JICHTC, OT MACChI I'py34.

HaGmronenue u o0CyKIeHNE OTBITOB,
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JEMOHCTPUPYIOIINX 3aBUCUMOCTbH IEpUOa
KoJieOaHUH IPY>KUHHOTO MAasITHUKA OT MaCChl
rpy3a 1 KeCTKOCTHU MPY>KUHBI.

[IpuMeHeHne MaTEMaTHYECKOTO

U TIPY>KUHHOTO MAasITHUKOB B KQUECTBE MOJICIICH
JUTSl OTTUCaHUs KOJIeOaHUN B OKPYIKAIOIIEM
MUpe.

Petienue 3aay, cBA3aHHBIX C BEIYUCICHUEM
WJIM OLIEHKOM 4acTOTHI (TIepuojia)
KoJieOaHu.

H3mepenue yckopenus c60600H020 NadeHUs.

22

Mexanunyeckue
BOJIHBL. 3BYK

MexaHn4EeCKUE BOJIHBI.
CBolicTBa MEXaHUYECKUX
BOJH. [IpononbHbIe

Y MIOTIEPEYHBIE BOJIHBI.
JInvHa BOJIHBI U CKOPOCTB €€
pacrnpoCcTpaHeHHs.
MexaHU4YEeCKHE BOJTHBI

B TBEPJIOM TEIIE,
CECMHUYECKUE BOJIHBL.
3ByK. [ poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3Byka. MH(ppa3Byk

U yJIBTPa3ByK

OO6Hapy’KeHHe U aHaJIu3 BOJHOBBIX SIBICHUI
B OKpYKaloIIeM MHpE.

Habntonenue pacnpocTpaHeHus Mpo0JIbHBIX
Y TIOTIEPEYHBbIX BOJH (Ha MOJIEINH)

1 0OHapyKeHUE aHAJTIOTUYHBIX BUOB BOJIH

B IIpUpoOJie (3BYK, BOJHBI HA BOJIE).
Brruucienue JiMHBI BOJTHBI U CKOPOCTH
pacnpoCTpaHEHHS 3ByKOBBIX BOJIH.
DKCIepUMEHTAIILHOE OTIPEe/IeNIEHNE TPAHMUI]
YaCTOTHI CIBIIIIUMBIX 3BYKOBBIX

KoJieOaHu.

Habmroienne 3aBUCUMOCTH BBICOTHI 3ByKa

OT 4acTOThI (B TOM YHUCIIe, C UCTIOIb30BAHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).
HabGntonenue u 00bsiCHEHUE SABICHUS
aKyCTUYECKOT'0 PEe30HaHCa.
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AHanu3 OpUrHHAIIBHOTO TEKCTA, MOCBALIEHHOTO
MCIIOJIb30BAHUIO 3BYKa (MJIM yJIbTPa3ByKa)

B TEXHHKE (IXOJIOKAIHS, YIBTPA3BYK

B MEJUIIMHE U JIp.); BBIIOJIHEHHE 3aJaHU

M0 TEKCTY (CMBICIIOBOE YTEHUE)

Hroro no pazneny

15

3JIeKTp0MaFHI/ITHOG I10JI€ U JICKTPOMATrHUTHLIEC BOJIHbBI

3.1 | DmekTpoMarHuTHOE 6 DJIEKTPOMArHuTHOE MOJIE. [TocTpoenue paccyxaeHni, 000CHOBBIBAIOIIHNX
noJje OIEeKTPOMAarHUTHBIE BOIHBL. | B3aUMOCBSI3b 3JIEKTPUUYECKOTO U MAarHUTHOTO
Y DJICKTPOMAarHUTHHIE CaoiicTBa TIOJICH.
BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCIEPUMEHTAIBbHOE U3YYEHUE CBOMCTB
[IIkaJia 57IEKTPOMArHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BoJiH. Mcnonb30Banue C TIOMOIIIbI0 MOOUJIBHOTO TelieoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTreHOBCKUX CHUMKOB
IUISl COTOBOM CBSI3H. YEJI0BEYECKOI0 OPraHu3Ma.
DJEKTpOMAarHuTHas MpUpoaa | AHaIIM3 TEKCTOB, OMUCHIBAIOIINX MTPOSIBIICHUS
ceera. CKOpPOCTh CBETA. 3JIEKTPOMArHUTHOTO U3JIYUYEHUS B IPUPO/IE:
BosnHOBEIE CBOIICTBA CcBETA YKUBBIC OPTaHU3MbI, U3JTyUEHHUs HEOESCHBIX Tell
(CMBICIIOBOE UTEHHE).
Pacrio3zHaBaHue 1 aHAJIN3 Pa3IUYHBIX
MPUMEHEHUM AIIEKTPOMAarHUTHBIX BOJH
B TEXHUKE.
N3yuenue BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnosb3oBanueMm Gopmy
JUTSL CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTHI CBETA
Utoro no pazaeny 6
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CBeToOBbIC AIBJICHUA

4.1

3aKOHBI
pacnpocTpaHeHUs
CBETAa

JlydyeBas mozenb cBera.
Hcrounuku ceera.
[IpsamonunenHoe
pacrnpoCTpaHEeHUE CBETA.
3armenus ConHna v JIyHBI.
Otpaxenue cera. [nockoe
3epKayo. 3aKOH OTPaKEHUS
CBETa.

[Ipenomnenue cBera. 3aKoH
npenomieHus ceera. [loHoe
BHYTPEHHEE OTPAKECHUE
ceeta. Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO
OTpaX€HHUs B ONTHUYECKUX
CBETOBOJIAX

Habntonenue onbITOB, IEMOHCTPUPYIOIIHUX
SABJICHUE MPSIMOJIUHEUHOTO
pacnpoCTpaHEHHs CBETA

(BO3HMKHOBEHHE TCHU U MOJTYyTEHU),

U UX UHTEPHIPETAIMS C UCTIOIb30BaHUEM
MOHATHSI CBETOBOTO JIyya.

OObsicHEHNE U MOJIETTUPOBAHUE COJTHEYHOTO
Y JIYHHOTO 3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTH

yIJla OTPaXE€HUs CBETOBOTO JIyya OT yria
naJeHUs.

N3ydenne cBONCTB M300paxKeHUs B IIIOCKOM
3epKaje.

Hab6ntonenve u 00bSICHEHUE OTIBITOB

O MOJIYYECHHIO U300paKEHNUI B BOTHYTOM

U BBIIYKJIOM 3€pKaax.

Hab6nronenue u 00bsCHEHNE OTIBITOB

10 ITPEJIOMJICHHIO CBETA HA TPAHUIIE
Pa3JIMYHBIX CPEJ, B TOM UHCIIE ONIBITOB

C IIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yIjia
NPEJIOMIICHHS OT yTJia MaJIeHUs] CBETOBOTIO JIyua
Ha FPaHULIE «BO3IYX—CTEKIIO.
Pacrio3HaBanue IBJI€HUN OTPAKECHUSA

Y MPEJIOMJICHUS CBETA B MOBCETHEBHOM
KU3HU.
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Ananu3 u 00bsiCHEHUE SBJIEHUS ONTHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ UCHOIB30BaHUEM 3aKOHOB
OTPaXEHUSI U MIPEJIOMIICHUS CBETa

4.2 | JIuH3BI U ONITUYECKUE 6 JIunza. Xon nyuedt B nuH3e. | [lonydenue u3oOpaxeHu ¢ MOMOIIbIO
npuOOpkI Onrnueckas cucrema coOuparonieil 1 paccenBaronlei JTUH3.
doToanmapara, mukpockona | Onpenenenue GOKyCHOTO PACCTOSHUS
u teneckona. ['na3 kak Y ONITUYECKOMN CHUJIBI COOMparoIe
ONTHYECKas CUCTEMA. JIUH3BI.
bmuzopykoctb AHanu3 yCTpOKCTBA U MPUHIIUINA JICHCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
dboToanmnapara, MUKPOCKOIIA, TeIECKOMA.
W3yuenue Moenu riia3za Kak ONTHYECKOM
CUCTEMBI.
AHanu3 SBICHUN OU30PYKOCTH
U TaJTbHO30PKOCTHU, IPUHITUTIA ICHCTBUS
OYKOB
4.3 | Pasnoxenue 06e0ro 3 Pasnosxenue 6e10ro ceera HaGmronenue pasnoxenus 0e1oro cBera
CBETa B CIIEKTP B ciekTp. OnbITel HEIOTOHA. | B CIEKTP.
CioxeHue CIeKTpaTbHbIX Habnronenue u 00bICHEHNE OMBITOB
uBeToB. /{ucnepcus cBera 10 MOJYYEHHIO OEJIOro CBETa MPH CIOKEHUH
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 0ObSICHEHUE OTIBITOB
110 BOCIIPUATHIO [IBETA IPEAMETOB IIPH UX
HAOJIIOJICHUU Yepe3 IBETOBbIE (DUIIBTPHI
(LIBETHBIC OYKH)
Hroro no pasgeny 15
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KBauToBbIe ABJIeHUA

5.1 | Ucnyckanue u Oneitel Pesepdopna O6cyxnenue nenu onsiToB Pezepdopaa
NOTJIOUIEHUE CBETA U TUTaHEeTapHas MOJIelb 10 UCCJIEOBAHUIO AaTOMOB, BbIIBUKEHUE
aTOMOM aroma. Mozens aroma bopa. | runores3 0 BO3MOKHBIX PE3yJIbTaTax ONbITOB

Hcnyckanue v OTJIONIEHNUE | B 3aBUCHUMOCTH OT MPEANOIaracMoro CTPOCHHS

cBera aroMoM. KBaHTBHI. aTOMOB, (JOPMYJIUPOBAHUE BHIBOJIOB

JIunelyaThle CIeKTPbI U3 PE3yJIbTATOB ONBITOB.
OO6cyx1eHre TpOTUBOPEUYNH MIJIAaHETApHON
MOJIEJIM aTOMa U OCHOBAHUH JJIsSl TUIIOTE3bI
Bopa o cranioHapHbIX OpOUTaX IIEKTPOHOB.
HaGnionenue criyionHbIx ¥ IMHEHYAThIX
CHEKTPOB U3JIYyUEHHUS PA3TUYHBIX BEILIECTB.
OO0BbscHEHHE TUHENYATHIX CIIEKTPOB U3Ty4YCHUS

5.2 | CtpoeHre aTOMHOTO PanuoaktuBHoCTh. Anbda-, | OOCy)IeHHE BO3MOKHBIX THIIOTE3 O MOJIEIISIX

spa

0era- ¥ TaMMa-U3Ty4eHUS.
CtpoeHue aTOMHOTO sijIpa.
Hyxnonnas moneinb
aToMHOTO sigpa. M30Tomsl.
PanuoaktuBHBIC
npespatenus. [lepuon
MOJypacnaja aTOMHBIX sIEp

CTPOEHHUS sipa.
Omnpenenenue cocrasa siiep 1o 3aAaHHbIM
MaCCOBBIM U 3apsIIOBBIM YK CIIaM

U TI0 TIOJIO’KEHUIO B IEPUOIUUECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHHs COCTaBa siipa U ero
MOJIOKEHUSI B MIEPUOJIMYECKON CUCTEME

U 0-PaTUOAKTHBHOCTH.

HccnenoBanre TPEKOB 0-4aCTHIL TTO TOTOBBIM
dboTorpadusim.

OO6HapyxeHue 1 u3MepeHue paarualioHHOTO
(dhoHa c TOMOIIIBIO JO3UMETPA, OIIEHKA €ro
MHTEHCHUBHOCTHU.
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Ananu3 0M0JIOTHYECKUX U3MEHEHUH,
MPOUCXOISAIIUX TIOJT ISHCTBHEM
PaaUOaKTUBHBIX U3ITYUYCHHI.
Hcrnonb30BaHne paIMOAaKTUBHBIX U3TYYCHUIN
B MEJHIINHE

5.3 | SlnepHsbie peakuu 7 Snepusle peaknun. 3akoHbl | Pemenne 3a1a4 ¢ uCIOIb30BaHUEM 3aKOHOB
COXPAaHEHHUs 3apsA10BOIO COXPaHEHHUsI MAaCCOBBIX U 3aps0BBIX YHCEI
1 MacCOBOT'O YHCEIL. Ha OIpeENICHUE PE3YIbTATOB SIEPHBIX
OHeprus CBA3M aTOMHBIX peaKklnii; aHaIu3 BO3MOKHOCTH
anep. CBsA3b Macchl WJIM HEBO3MOKHOCTH SIIEPHOM PEAKIIUU.
1 oHepruu. Peaknmu cuHTe3a | OreHKa SHEPTHU CBSI3H SIEP C HCIOIb30BAHIEM
U fenenus aaep. MIcTouHuky | hopmynsl DiHIITEHHA.
sHeprun ConHLa U 3BE3 1. OO6cy>x1eHue NepCreKTUB UCTIOIb30BaHMS
SnepHas sHepreTUka. yIPaBISIEMOI0 TEPMOSIEPHOTO CUHTE3A.
JIerCTBHS paAMOAKTHBHBIX OO0cyxaeHne NperuMyIecTB U SKOJIOTHYECKUX
U3JIyYEHUMN HA )KUBBIC npo0OJieM, CBA3aHHBIX C SJIEPHOI SIHEPTreTUKON
OpPTaHU3MBI

Uroro no pazaeny 17

IoBTOpHTEILHO-00001IAKOIINIT MOAY/Ib

[ToBTOpEHUE 9 Cucrematuzanus BrimonHenne yueOHbIX 3a1aHUM, TPEOYIOMINUX

1 000011IeHNE
CoJIep)KaHMs Kypca
busuku 3a 7-9 K1accel

1 000011IeHrE TPEIMETHOTO
COJICpKaHUS B OTIBITA
TeSTeTbHOCTH,
IPHOOPETEHHOTO

NpU U3yYEHUH BCETO Kypca
(U3MKH OCHOBHOTO 0011IEro
oOpazoBaHwUsl.

JIEMOHCTPAIlMK KOMIIETEHTHOCTEH,
XapaKTEepU3YIOUIUX €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

— MPUMEHEHHUSI IOJTYYEHHBIX 3HAHUM

JUISl HAYYHOTO OOBSCHEHUS! PU3HUECKUX
SIBIICHUM B OKPY:KaloIel MpUpoe,

B IIOBCEIHEBHOM KM3HU U BBISBIICHUS
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[ToaroroBka k

OCHOBHOMY
roCyJJapCTBEHHOMY
AK3aMEHy M0 (U3uKe

JUTsl 0OyYaroIuXCsl,
BBIOpABIINX ATOT yUEOHBII
npeaMer

(bu3MYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJOTHUH;

— MIPUMEHEHHSI OCBOCHHBIX
HKCIIEPUMEHTATBHBIX

YMEHUI

JUTSL UCCTIeIoBaHuU sl (PU3NUECKUX
SIBJICHUH, B TOM YHCJIE JIJIsl TPOBEPKHU
TUIIOTE3

Y BBISIBJICHUS 3AKOHOMEPHOCTEH.
Pemienue pacueTHbIX 3a7a4, B TOM YHCIIE
MPEAIOoIararlnX UCIOJIb30BAHUE
busznyecknx Mojenel 1 OCHOBaHHBIX Ha
COJAEp>KaHUU PA3JIMYHBIX Pa3JelioB Kypca
busuKy.

BelnotHEHUE U 3a1IUTa TPYIIOBBIX

WJTU UHIUBUTY AJIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEpKaHUEM Kypca (QU3HKH

Hroro no pazneny

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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TEMATHUHYECKOE IINIAHUPOBAHHUE

7 KIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB U TeM
NMPOrpamMMbl

KoanyecTBo 4yacos

Bcero

KonTtpoabHbie
padoThI

IIpakTHYyeckne
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

Pa3znen

1. ®u3uka u e€ poJib B MO3HAHUHU OKPYKAIOIIEr0 MUPa

1.1

®du3nka - HayKa O pUpoJie

Bbubnuorexa LIOK
https://m.edsoo.ru/7f416194
DOU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika

1.2

Ddu3znyecKkue BeINYUHBI

Bubnuorexa LIOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.3

EcrecTBeHHOHAYUYHBI METO/ TO3HAHUS

Bubnuoreka LIOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-

list/4-fizika

Uroro no pazneny

6

Paznen 2. IlepBoHayasibHble CBeIEeHUS O CTPOEHHUHU BellecTBa

2.1

Ctpoenue BelecTa

bu6mmoreka LIOK
https:/m.edsoo.ru/7f416194
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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29 JIBr>KEHME U B3aUMOAENCTBUE YACTHULL
’ BelllecTBa

bubnuorexa [IOK
https:/m.edsoo.ru/7f416194
DOHN3UKOH JIAB
https://physicon.ru/eor-

list/4-fizika

2.3 ArperaTtHble COCTOSIHUSI BELIECTBA

bubnuorexa LIOK
https://m.edsoo.ru/7f416194
DOU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny

Pa3pen 3. /IBu:keHHe H B3aUMOAeHCTBHE TeJl

3.1 Mexaunueckoe ABUKEHIE

bubmuoreka [IOK
https:/m.edsoo.ru/7f416194
OU3HUKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.2 Wuepuusi, macca, mIOTHOCTD

bubnuorexa [JOK
https:/m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

33 Cuita. Buapr cuin

14

bubnumoreka IIOK
https://m.edsoo.ru/7f416194

DOU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no paszaeiy

21

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, sKMIKOCTEH U ra3oB
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4.1

Masnenue. Ilepenaua naBneHus TBEPAbIMU
TeJIaMU, JKUAKOCTSIMH U Ta3aMHu

bubnuorexa [IOK
https:/m.edsoo.ru/7f416194
DOHN3UKOH JIAB
https://physicon.ru/eor-

list/4-fizika

4.2

Z[aBJ'IeHI/IC KUIKOCTHU

bubnuorexa LIOK
https://m.edsoo.ru/7f416194
DOU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

ATMmocdepHoe naBieHne

Bbubnuorexa LIOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.4

JlericTBUE )KUAKOCTH U ra3a Ha NOrpyKEHHOE
B HUX TEJIO

Bubnuoreka LIOK
https://m.edsoo.ru/7f416194
DOU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Uroro no pazneny

21

Pa3znesa S. PaboTa u MOIIIHOCTh. JHEPrUst

5.1

Paborta 1 MOIIHOCTH

bubnumoreka IIOK
https:/m.edsoo.ru/7f416194
DOU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

5.2

HpOCTBIC MCXaHHU3MBbI

bubnuoreka LIOK
https:/m.edsoo.ru/7f416194
OU3HUKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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bubnuorexa [IOK
https://m.edsoo.ru/7f416194

5.3 MexaHudeckasi SHEPTHsI 4 1 ®I3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny 12
bubmuoreka [IOK
https://m.edsoo.ru/7f416194

PezepBHOE BpeMmst 3 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO HYACOB I1IO ITPOI'PAMME 68 12
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8 KVIACC

KonuvecTBo yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3ne/ioB U TeM uudgposbie
Ne n/m P Kontpoabnbie | IlpakTHyeckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Pa3zgea 1. TensioBble siBJIeHUs
bubmuoreka [IOK
https://m.edsoo.ru/7f4181ce
1.1 CrtpoeHue 1 CBOWCTBA BEILIECTBA 7 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
but6moreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TeruioBble nporecchbl 21 1 5 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazgeny 28
Pa3zgen 2. DinekTpuyeckne 1 MATHUTHbIE SIBJIEHUS
bubmuoreka [IOK
DneKTpuUecKue 3apspl. 3apspKeHHbBIE Tena https:/m.edsoo.ru// f4181ce
2.1 . ' 7 1 ®U3MKOH JIAB
¥ HX B3aUMOJICHCTBHC https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.2 I1oCTOSIHHBIN 2JIEKTPUYECKUN TOK 20 2 7 ®U3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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2.3 MaruuTHsie SIBJIEHUAS

1.5

bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce
OHN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

2.4 DNEeKTPOMArHUTHAsE UHTy KM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

37

PesepBHOE BpeMst

bu6mmoteka LIOK
https://m.edsoo.ru/7f4181ce
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBILEE KOJIMYECTBO YACOB IIO I[TPOI' PAMME

68
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9 KVIACC

KonuvecTBo yacos DJIEKTPOHHBIE
HauMmenoBanue pa3aeyoB U TeM nudpoBLIe
Ne n/m P Kontpoabnbie | IlpakTHyeckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Pa3gen 1. MexannuecKue ABJICHUSA
bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
MexaHndecKkoe IBMKEHNUE U CIIOCOOBI €T0
1.1 10 1 OU3UKOH JIAB
OfHCaHU https://physicon.ru/eor-
list/4-fizika
but6moreka [IOK
https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue ten 20 1 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazgeny 40
Pa3gea 2. Mexanndeckue KoJ1e0aHUS M BOJTHBI
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.1 Mexannueckue KoaeOaHus 7 3 OU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

2.2 MexaHWYeCKHE BOJIHBIL. 3BYK 8 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny 15

Pa311e.11 3. 3HeKTp0MaFHl/ITHOC moJi€ 1 3JICKTPOMAIriHuTHbBIC€ BOJIHBI

3.1

DJIEKTPOMArHUTHOE TOJIE U
QJICKTPOMArHuTHBLIC BOJIHBI

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3aea 4. CBeToBBIC ABJIEHUA

4.1

3aKOHBI pacpOCTPAHEHUS CBETA

but6moreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2

JIuH3BI U oNTHYECKHE TPUOOPHI

bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

Pasnoxenne 6emoro cBeTa B CIIEKTP

butmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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Uroro no pazneny 15
Pa3pen 5. KBanroBble IBJICHUSA
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.1 Hcnyckanue v noryiomeHne CBeTa aToMOM 4 1 ®U3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aToOMHOIO spa 6 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6
53 SAnepHble peakiuu 7 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Uroro no pazneny 17
Pa3znen 6. [loBTopuTe/bHO0-0000 1AM MOTYIb
bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
[ToBTOpeHME M 0000IIICHUE COACPIKAHMS
6.1 7.9 9 OU3UKOH JIAB
Kypca GusuKu 3a 7-9 Kace https://physicon.ru/eor-
list/4-fizika
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 25
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IMPOBEPSIEMBIE IIPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEIO OBPA3OBAHUSI

7 KITACC

Kon
NMPoBePsieMOro
pe3yJbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHMsl

1.1

HCIIOJIb30BAaTh U3YUCHHLIC ITOHATHA

1.2

Pas3iinyaTth ABJICHUA IO OIIMCAHUIO MX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSABICHUE H3YUYEHHBIX (U3NUYECKUX SIBJICHUHA B
OKPY’KaIoIlIEeM MUpPE, B TOM YHCcIe (PU3NUECKHEe SIBICHUS B IPUPOJE,
IIPU 3TOM MEPEBOJUTH NMPAKTUYECKYIO 3a7]auy B yUE€OHYIO, BBIACISATh

CYIIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NUECKUX SBIICHHUIMA

1.4

ONMCHIBATH HW3yUYEHHBIE CBOMCTBA TeNn H (U3UYECKUE SIBICHUS,
UCNONb3ysd (PU3MYECKHE BEIUYMHBI, MPU ONMCAHUM IPABHIBLHO
TPAaKTOBaTh (DM3WYECKHIA CMBICI HCIOJBb3YEMBbIX BEIHYHH, WX
0003HaYeHHUss M eIUHMLBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMyJbl, CBS3BIBAIOLIME [JAHHYI0 (U3MUECKYI0 BEIUYHHY C
JPYTUMU BEJIMYMHAMH, CTPOUTH I'PapUKU U3yUYEHHBIX 3aBUCUMOCTEN

(1)I/ISI/IIICCKI/IX BCINYHNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, PU3UICCKHUE SBJIICHUS U TIPOIECCHI,
UCIIOJIb3YSl M3YyUYEHHbIE 3aKOHbI, IMPU OSTOM JIaBaTh CIJIOBECHYIO
bopMynHpOBKY 3aKOHa M 3alKChbIBaTh €ro MaTeMaTHYecKoe

BBIpa)KECHUE

1.6

OOBSCHATh (PU3UUECKUE SIBICHHS, IPOLIECCHl M CBOMCTBA TEJ, B TOM
Yyuci€ M B KOHTEKCTE CHUTyallud IpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh NPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOMTH
oObsicHeHne u3 1 — 2 JOruuYeckux miaroB c¢ omopoi Ha 1 — 2
M3yUYEHHBIX CBOMCTBA (DU3UYECKUX SBIICHHUH, (U3NUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemaTh pacu€THble 3a7a4u B 1 — 2 1eMCTBUS, UCTIOJIb3YSI 3aKOHBI U
dbopMynbl, CBs3bIBaONIME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJau3a YCIOBUS  3aJa4d  3alMChIBAaTh  KPAaTKOE  YCIIOBHUE,
MOJICTABJIATh (DU3UYECKUE BEIMYMHBI B (OPMYJIBI M TPOBOJUTH
pacuéThl, HAXOJWTh CHPAaBOYHbIC JaHHbIC, HEOOXOAMMBIE JUIS
pelIeHus  3aJa4d, OLEHUBATh  PEAIMCTUYHOCTh  IOJTYYECHHOM

(bU3HYECKON BETUYHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIH
(GU3MYECKUX METOJOB, B ONUCAHWHM WCCIEAOBAHUS BBIICIATH
npoBepsieMoe  MpeAnoiokeHne  (TUMOTe3y),  pa3iuyarh |
UHTEPIPETHPOBATh MOTYUYCHHBIA PE3yJIbTaT, HAXOIUTh OIIMOKH B

XO0J¢€ OIbITa, ACJIAaTh BBIBOALI I10 €0 pE3yJjibTaTaM

1.9

NPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
¢usznyeckux  CBOMCTB  Ted:  (POpPMYIHpPOBaTH  MPOBEpPSIEMbIC
NPEINONIOKEeHNUs, COOUPAaTh YCTAHOBKY W3  MPEIOKEHHOTO

O60py,I[OBaHI/I$I, 3aIllMChIBATh XO/J OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBO/JbI

1.10

BBINOJIHATE NPSMbIE U3MEPEHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
PPOBBIX MPUOOPOB, 3aNHMCHIBATH MMOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHHUN

1.11

NPOBOAWTH HCCIEAOBAHHWE 3aBHUCHUMOCTH OJHOM  (PU3UYECKOM
BEJIMYMHBl OT JPYrol € MCHOJb30BAaHUEM MPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUU yUEOHOTO HCCIIEIOBaHUS, COOMPATH
YCTAHOBKY M BBINOJHATh M3MEPEHUs, CIeAys MPEeAIOKECHHOMY
IaHy, (UKCHpPOBaTH peE3yJabTaThl IMOTYYCHHOW 3aBUCUMOCTH
(GU3NYECKUX BEIMYMH B BUJE MPEATOKEHHBIX TAOMUI[ U TPaduUKOB,

ACJIaTh BBIBOABI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (DU3UUECKUX BEIIMYWH, CIIETYs
NPEAIOKEHHOM  MHCTPYKLMHU: TPU  BBIIOJHEHUU U3MEPEHUI
coOupaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYHUCIIATH 3HAUCHUE

HCKOMOM BEIUYHNHEI

1.13

coOyogaTh TpaBWIa TEXHUKM OE30MacHOCTH Tpu  paboTre cC

71a00paTOPHBIM 000PYI0OBAaHHEM

1.14

yKa3blBaTh TMPUHIUMBI JEUCTBUS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepu30BaTh MPHUHILMUIBI JEHCTBUS HU3YyYEHHBIX

HpI/I60pOB U TCXHHYCCKHX YCTpOP'ICTB C IIOMOIIBIO HX OIIMCAaHMI,




UCTIONB3Ysl 3HAaHUS O CBOMCTBAaX (DU3WYECKHX SBJICHUH U

HE0O0XO0MMbIC (PH3MUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

OPUBOAUTH NpUMEphl (HAXOOUTh HHGPOPMALKMIO O MpHUMepax)
NPAaKTUYECKOIO0  HUCMOJIB30BaHMs  (U3MYECKUX  3HAHUM B
NOBCEHEBHOM KU3HM il oOecredeHuss Oe30MacHOCTU TNpHU
oOpamieHnn ¢ npuboOpaMu M TEXHUYECKUMHU YCTpoilcTBamuy,
COXpaHEHMs 3J0pPOBbS M COONIONEHHS HOPM 3KOJOIHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpejie

1.16

OCYUIECTBIIATH OTOOP MCTOYHUKOB MH(pOpMaLuu B cetu MHTepHET B
COOTBETCTBUU C 3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUNA W MyTEM CpPaBHEHUS Pa3UYHBIX MCTOYHUKOB
BBIIETISATh MH(POPMALIMIO, KOTOpas SIBJISIETCS NMPOTUBOPEUMBON WIIN

MOKET OBITh HEZOCTOBEPHOI

1.17

MCIIOJIb30BAaTh pu BBITIOJTHEHUH yueOHBIX 3a/laHui
HAYYHOTIOMYJISIPHYIO ~ JIUTEpaTypy  (PHU3HYECKOro  COAep KaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl ceTtu VIHTepHET, BIaIeTh
npuéMaMu KOHCIIEKTUPOBaHUS TEKCTa, npeoOpa3oBaHus

WH(POPMAIINU U3 OJTHOM 3HAKOBOU CUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOILICHHS
Ha OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMALUU (PUINUECKOTO
coJiepKaHMs, B TOM YHCIIE MyOIMYHO JIeJIaTh KpaTKHe COOOIIEHUs O
pe3yibTaTax MNPOEKTOB WIM YYEOHBIX HCCIEIOBaHUM, NMPH 3TOM
IPaMOTHO MCIIOJIb30BaTh M3YUYEHHBIM MOHATUHHBIN ammapar Kypca

(U3MKHU, COMPOBOXK/IATH BHICTYIIJICHUE MPE3CHTALIUEH

1.19

NP BBIMOJIHEHHWH  yYEOHBIX TPOEKTOB W HCCIICJOBaHUMA
pacrpenesiaTb  00A3aHHOCTH B TIpymne B COOTBETCTBUH C
MOCTaBJIEHHBIMM 3aJjauaMM, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA
NeMCcTBUM, aJeKBAaTHO  OLIGHUBaThb COOCTBEHHBI  BKJIaJ B
JESATENBHOCTD IpyIIBL, BBICTPanBaTh KOMMYHHMKaTHBHOE

BSaHMOHCﬁCTBHC, YUUTBIBasi MHCHHUC OKPYKAIOMIUX

8 KUIACC




Kon
NPoBePSIEMOro
pe3yJbTara

IIpoBepsieMble peAMeTHBIE Pe3yJIbTAThl 0CBOCHHMS OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BaTh IOHATHUA

1.2

Pas3inyaTth ABJICHHUA IO OIMHMCAHHIO MX XAapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOUIUX JAHHOC (bHSI/I‘-ICCKOG SABJICHHUC

1.3

paciio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (1)I/I3I/I‘IGCKI/IX SIBICHUH B
OKpYyXKaromemM MUpe, B TOM YHUCJIC (1)I/I3I/I‘16CKI/IG SIBJICHHS B IIPUPOIC,
IIpU 3TOM MECPCBOAUTH NMPAKTUYCCKYIO 3ala4y B yqe6Hy10, BBIACIIATDH

CYILIECTBEHHbIEC CBOMCTBA (MPU3HAKH) (PU3UYECKUX SBICHUN

1.4

ONMCHIBaTh H3YYECHHbIE CBOWCTBA Tell W (PU3NUYECKUE SIBICHMUS,
UCTIONB3ysl (pU3MYecKhe BEIMYMHBI, IMPH ONHCAHUHM TPABHILHO
TPaKkTOBaThb  (PU3UYECKUIl  CMBICI  UCHOJb3YEeMbIX  BEIWYHH,
0003HaUYEeHHUA W EOUHMIBI (QU3UYECKUX BEJIMYUH, HAXOIUTh
(GopMyIIBl, CBSI3BIBAIONINE JaHHYIO (U3MUECKYI0 BEIMYHHY C
JPYTUMH BEJIMYMHAMHU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEH

(bU3HYECKUX BETMYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NICCKUE SBJICHUS U MPOIECCHI,
WCIIOJIb3ysl M3YYEHHBIE 3aKOHBI, INPU O3TOM JaBaTh CIIOBECHYIO
(GOpMYIHPOBKY 3aKOHa M 3alKCHIBATh €ro0 MaTEeMaTHYECKOe

BBIPAYKEHUE

1.6

00BSACHATH (PU3HUYECKHE MPOIIECCH] M CBOICTBA TEJ, B TOM YUCTIE U B
KOHTEKCTE CHUTyalluii MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIISITH IPUUMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3
1 — 2 normyeckux mWaroB ¢ MOMOIIbIO 1 — 2 M3y4YEHHBIX CBOICTBA

Gu3NUecKuX SBICHUH, (PU3NUYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIC 3a7a4u B 2 — 3 JCUCTBUS, UCIIOJIb3YSI 3aKOHBI U
dbopMyIbl, CBs3bIBaONIME (PU3NMUECKHE BEIUYUHBI: Ha OCHOBE
aHaJM3a YCJIOBUS 3aJa4M 3alMChIBATh KPATKOE YCIIOBUE, BBISBIISATH
HEJOCTAaTOK JaHHBIX JUISl PELIeHHs 3a7adyd, BbIOMpaTh 3aKOHBI U
dbopMyIbl, HeOOXOIUMBIE AJis €€ pElleHus, MPOBOJIUTh PacUEThl U
CpaBHHMBATh TMOJYYCHHOE 3HAUYCHHE (PUIUYECKOM BEITUYHMHBI C

HU3BCCTHBIMHU JaHHBIMU

1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPblE MOXKHO PEIIUTh MPHU MOMOUIU

(1)I/I3I/I‘~I€CKI/IX MCTOOB, HCIOJIB3Yyd OINMCAHUC HCCICAOBAHMA,




BBLACIIATH MMPOBCPACMOC IMPCAIIOJIOKCHNUEC, OLICHUBATh MPABUJIIBHOCTDH

nopsaKa nmpoBCACHUA UCCICA0OBAHUS, ACIaTh BBIBO/IbL

1.9

NPOBOJUTHh ONBITHl 1O HAONIONCHHIO (DU3UYECKHUX SBICHUN HIIH
bu3nUeckuXx  CBOMCTB  Tell:  (opMynmHpoBaTh  MpPOBEpsiEMbIE
NPEINONIOKEeHNUs, COOUpAaTh YCTAHOBKY W3  MPEIOKEHHOTO

O60py,[[OBaHI/I$I, OIMIUCBIBATBh XO/J OIIbITAa U (bOpMYJ'II/IpOBaTB BBIBOJBI

1.10

BBIIIOJHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM aHAJIOIOBBIX
npubOpOoB M JATYMKOB (U3MYECKUX BEIIMYHMH, CpPaBHUBAThH
pe3ynbTaThl HM3MEpPEHUH ¢ yd€ToM 3aJaHHOW  aOCOITIOTHOM

MOTPEIIHOCTH

1.11

OPOBOJUTH  MCCIEJOBAHUE 3aBUCHUMOCTH OJHOW  (PU3UYECKOM
BEJIMYMHBl OT JAPYrOil C HCIIOJIBL30BAHUEM IIPSMBIX H3MEPEHUM:
IUIAHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJIHSATH
U3MEpEHUus, Cleaysd NpeJIOKECHHOMY IUIaHy, (DUKCHpOBaTh
pe3yIbTaThl MOTYYEHHOH 3aBUCUMOCTH B BHJIE TAOIUIl U TPadUKOB,

ACJIaTb BBIBOABI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOAWTH  KOCBEHHBIE  M3MEpEHHS  (UINYECKUX  BEIHUHUH:
IUIAHUPOBAaTh ~ M3MEPEHHUs,  COOMpaTh  SKCHEPUMEHTAIbHYIO
YCTAHOBKY, CIEQysd NPEAJ0KCHHOM HMHCTPYKLUUU, U BBIYUCIATH

3HAYCHHUEC BCIINYHUHBI

1.13

CO6J'IIO,Z[3TB npaBHjia TCXHUKU 0€30I1acCHOCTH npu pa60Te C

1a00paTOPHBIM 000PYAOBAaHHEM

1.14

XapaKTepu30BaTh MPHUHLMIIBI JEUCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH HAa MX OMHUCAHHS, HCIOJb3YS
3HaHHUSA O CBOMCTBaX (UBMYECKUX SBICHUM U HE0OXOIuMbIe

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTH

1.15

pacro3HaBaTb NPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa " USMCPUTCIIbHBIC
HpI/I60pI>I 10 CXEMaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJIITh CXEMbI
QJICKTPUUCCKUX IIETIe C IIOCIeAOBAaTCIbHBIM U napaajiCJibHbIM
COCIMHCHUEM JJIEMCHTOB, pasjindad YCJIIOBHLIC 0003HaYeHH

OJICMCHTOB 3JICKTPUYCCKHUX merei

1.16

OPUBOAUTH TpUMEpHl (HAXOOUTh HWHGPOPMALMIO O MpHUMEpax)
NPaKTUYECKOTO  HUCMOJNB30BaHUS  (U3MUECKUX  3HAHUM B
MOBCEIHEBHON JKM3HM Ui oOecrieyeHus Oe30IacHOCTH IpH

oOpameHnu ¢ mpuOOpaMH W TEXHHYECKUMHU YCTPONCTBAMH,




COXpaHCHUA 3I0POBbSA U COGHIOI[GHI/ISI HOPM 3KOJIOTHYCCKOIO

MOBEJICHUS B OKPY>KAIOLLIEH cpeJie

1.17

OCYUIECTBIIATh MOUCK HHPOpMAIUHU (U3UYECKOTO COACPKAHUS B
ceTH VIHTepHeT, Ha OCHOBE UMEIOIIMXCS 3HAHUH U IMyTEM CpaBHEHUS
JOTIOTHUTEIbHBIX HMCTOYHUKOB BBIICISITh MH(POPMAIUIO, KOTOpas

ABJIIACTCA HpOTHBOpe‘IHBOﬁ WM MOXKET OBITH HeﬂOCTOBepHOﬁ

1.18

UCTIONIB30BAaTh TIPHU  BBIMIOJHEHUM Y4YeOHBIX 33/JaHUil HAay4HO-
HOMYJISIPHYIO JINTEPATYPy (PU3MUYECKOTO COJCpkKaHUS, CIIPABOYHBIE
MaTepuaibl, pecypcel ceth VHTepHeT; BiageTh IpUEMaMH
KOHCTIEKTHPOBAHUS TEKCTA, PeoOpa3oBaHust HHPOPMAIIUH U3 OTHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co3laBaTb COOCTBEHHbIE IHMCbMEHHbIE M KpaTKHE YCTHBIE
cooOmmenusi, 00o0mass UHGOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB
(GU3NUECKOro COoAEp)KaHus, B TOM YHCJE MyOIMYHO NpPEACTaBIATH
pe3yJIbTaThl MPOCKTHOW WJIM UCCIIEA0BATEIbCKOM IEATEIIbHOCTH, IPU
TOM TPAaMOTHO MCIIOJb30BaTh W3y4YEHHBIM MOHATUMHBIA ammapar

Kypca (M3UKH, COTIPOBOXKAATH BBICTYIUICHHE MTPEe3eHTalUen

1.20

MIPH BBITIOJTHEHUH YYE€OHBIX TIPOSKTOB M UCCIEA0OBaHUN (DH3UIECKUX
MPOIIECCOB paclpeeNiaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUH C
IIOCTAaBJICHHBIMHA 3aJayaMH, CJEOUTh 3a BBINTOJHEHUEM ILIaHA
JNEUCTBUA W  KOPPEKTUPOBATh €ro, aJIecKBaTHO OIICHUBATh
COOCTBEHHBI BKJIaJ B JEATEIHHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHMKAaTHBHOE  B3aUMOJEHCTBUE, TMPOSABISIL  TOTOBHOCTh

paspemath KOHMIUKTHI




9 KJIACC

Kon
NMpoBepsieMOro
pe3yabTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHMsl

1.1

HCIIOJIb30BAaTh U3YUCHHLIC ITOHATHA

1.2

Pas3iiniaTth ABJICHUSA IO OIMCAHUIO MX XapaKTCPHBIX CBOMCTB M Ha

OCHOBE OTBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBICHUE

1.3

pacno3HaBaTb MPOABICHUE HW3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBICHUM B
OKpYyXKaromemM MUpe, B TOM YHUCJIC (I)I/I3I/I‘-ICCKI/IC SABJICHHA B IPHUPOAC,
IIPpU 3TOM MEPCBOAUTDH NMPAKTUYCCKYIO 3a1a4y B y‘-IC6HyIO, BBIACIIATDH

CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBIICHHUMA

1.4

ONMCHIBATh W3yUYCHHBIE CBOMCTBA TeN W (U3UUECKUE SBICHUS,
UCNONb3ys (PU3MYECKHE BEIUYMHBI, IMPU ONHMCAHUM [PaBUIBHO
TPAKTOBaThb  (PU3MYECKUIM  CMBICI  HCHOJIB3YEMBIX  BEJIMYMH,
00O3HaYeHHUssT M eIUHMLBI (U3UUYECKUX BEIWYHMH, HAXOIWUTh
(GopMyJbl, CBS3BIBAIOLIME JaHHYI0 (U3HMUECKYI0 BEIWYHMHY C
JPYTUMU BEJIMYMHAMH, CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN

(1)I/I3I/IIIGCKI/IX BCINYHNH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, PU3NUYECKHUE SBJICHUS U MPOLECCHI,
UCIIOJIb3YSl M3YyUYEHHBIE 3aKOHBI, IMPU OSTOM JIaBaTh CIJIOBECHYIO
bopMyIHpOBKY 3aKOHa M 3alKChIBaTh €ro MaTeMaTHYecKoe

BbIpa)KEHUE

1.6

00BSACHATH (PU3MUECKHE MPOIIECCHI M CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE CUTyalud MNPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISITH PUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOTMYECKMX IIAaroB ¢ MOMOUIbI0 2 — 3 M3yUYEHHBIX CBOMCTBA

(I)I/I3I/I‘-ICCKI/IX ﬂBJ'IeHPIfI, (I)I/IBI/IHCCKI/IX 3aKOHa WIN 3aKOHOMCPHOCTHU

1.7

pemarh pacy€THpIe 3a7add (OMUpAIOIIUECs Ha CUCTEMYy W3 2 — 3
ypaBHEHHUH), WCIIONb3Ysl 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
¢dusnyeckue BENMYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3aJa4yu
3alUCBhIBaTh KPATKOE YCJIOBUE, BBIIBISTH HEJOCTAIOLIUE WU
U30BITOYHBIE TAHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUISL pelIeHHs, POBOJIUTHh PacUEThl M OLEHUBATh PEATHUCTUYHOCTH

MOJIyYCHHOI'O 3HAaUCHU (I)I/ISI/I‘-IGCKOI‘;I BCJINYHHBI




1.8

pacrio3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXKHO PEUIMTh MPU MOMOIIN
(U3MUECKUX METOJIOB, UCTIOJIB3Ysl OITMCAHUE HCCIIE0BAHUS, BBIICIATH
IpOBEpsieMOe MPEIONI0KEHNE, OLECHUBAaTh NPABUILHOCTH IOpPAJIKA
IIPOBEACHUSI MWCCIIEAOBAHMs, JE€JaTh BBIBOJBL, HHTEPIIPETUPOBATH

pe3yabTaThl HAOMIOIEHUH U OIBITOB

1.9

IIPpOBOAWTL OIIBITHI II0 Ha6J'II-O,Z[eHI/IIO (1)I/I3I/I‘ICCKI/IX SIBJICHUH WJIN
(I)I/I3I/I‘-ICCKI/IX CBOMCTB T€JI: CAMOCTOSTEILHO CO6I/IpaTB YCTaHOBKY U3
M30BITOYHOTO Ha60pa O60py,[[0BaHI/I${, OIIMChIBATh XOJ OIIbITa M €T0

pe3yabTaThl, POPMYyIUPOBATH BEIBOIBI

1.10

NPOBOJUTh TPU HEOOXOJUMOCTH CEpUI0 NPSAMBIX HW3MEPEHUH,
ompenelsisi CpelHee 3HAYCHHUE WU3MEPSIeMOU BENMYHMHBI ((HDOKYCHOE
paccTosiHue cOoOMparomel JUH3bI), 000CHOBBIBATH BHIOOP criocoda

u3MepeHus (U3MEepUTEIbHOTO Ipudopa)

1.11

NPOBOJUTH HCCIIEAOBAHHE 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUI: MJIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOATEIBHO COOMpaTh YCTaHOBKY, (DMKCHUPOBATH PE3YyJIbTATHI
NOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BHUJE TaOIUIM

rpaduKoOB, JIeNaTh BEIBOBI 11O Pe3yJIbTaTaM HCCIICIOBAHUS

1.12

NPOBOAWTH  KOCBEHHBIE  M3MEpEHHS  (UINYECKUX  BEIHUUH:
IUIAHUPOBAaTh ~ M3MEPEHHUs,  CcOOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAHOBKY U BBIMIOJIHATH HM3MEPEHUS, CIIeAys MPeIIoKEeHHOM
WHCTPYKIIUY, BBIYUCISATH 3HAYCHHE BEIUYMHBI M aHATH3UPOBATH
MOJIyYEHHbIE pe3yibTaTbl C YYETOM 3aJJaHHOM MOrPEIIHOCTH

U3MEpPEHUN

1.13

coOMoIaTh TpaBWIa TEXHUKH OE30MacHOCTH Tpu paboTe cC

71a060paTOPHBIM 000PYIOBAHUEM

1.14

pas3inyaTth OCHOBHBIC MPU3HAKU M3YyUEHHBIX (PU3MYECKUX MOIEIEH:
MaTepuanbHas To4Ka, aOCONIOTHO TBEPAOE TEJO, TOYEUHBIH
UCTOYHHUK CBETa, JIyd, TOHKas JIMH3a, IJIaHeTapHas MoJejb aToma,

HYKJIOHHasA MOJICJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPHUHLMUIIBI JEUCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOH Ha MX OMHUCAHHS, HCIOJIb3YS
3HaHHUSA O CBOMCTBaX (U3MYECKUX SBICHUM U HE0OXOIuMbIe

(I)I/I3I/I‘-IGCKI/IG 3dKOHOMCPHOCTH




1.16

UCIIOJIB30BAaTh CXEMBl M CXEMAaTU4YHBIE PUCYHKH HW3y4YECHHBIX
TEXHUYECKHX  YCTPOMCTB,  HM3MEpUTENbHBIX  NpPHOOPOB U
TEXHOJIOTUYECKHUX TPOIIECCOB MPH PEUICHUH YYeOHO-TIPAKTHIESCKIX
3a]a4, ONTUYECKUE CXEMBI JIsl TIOCTPOSHUS H300paKeHUH B INIOCKOM

3epKaJie ¥ COOMparoIei JInH3e

1.17

OPUBOAUTH NpUMEpbl (HAXOOUTh HHGPOPMALKMIO O MpHUMepax)
OPAaKTUYECKOIO0  HUCMOJNB30BaHUS  (U3MUECKUX  3HAHUM B
NOBCEHEBHOM KU3HM il  oOecredeHus: Oe30MacHOCTU TNpHU
oOpamieHnun C mTpudOpaMu M TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHMs 3[0pPOBbS M COONIONEHHS HOPM JKOJOTHYECKOTO

MOBEJICHUS B OKPY>KAIOILIEH cpeJie

1.18

OCYILECTBJIATh MOMCK HH(OpManuu (U3NUECKOTO COJECpKAHUSA B
cetu MHTepHeT, caMocTosATENbHO (POPMYIINpPYs MOMCKOBBIH 3a1poc,
HaXoJuTb IyTH ONPEAENCHHUS JIOCTOBEPHOCTH  IOJYyYEHHOH
UHpOpPMALMM Ha OCHOBE HMMEIOIIMXCS 3HAHUHA U JIOTIOJHUTEIbHBIX

HCTOYHUKOB

1.19

UCIOJB30BaTh MPHU BBINOJHEHUH Y4YeOHBIX 3aJaHU Hay4yHO-
MOMYJISIPHYIO JIMTEPATypy (U3NUSCKOTO COACPKAHHS, CIPABOYHBIC
Marepuaibl, pecypchl ceth HHTEpHET; BHaAeTh INpUEMAMU
KOHCIIEKTUPOBAaHUS TEKCTa, peoOpazoBaHus UH(DOpMALIUY U3 OAHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3llaBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOILEHHS Ha
OCHOBE HH(pOpPMAIMM U3 HECKOJBKUX HCTOYHHUKOB (PU3HMUECKOTO
coJiepKaHus, IMyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON HITH
UCCIIENOBATEIBCKON  NEATEIILHOCTH, IIPM  OTOM  I'PAMOTHO
UCIIOJIb30BaTh H3YYEHHBbIM IOHATHWHBIM amnmapar H3y4aeMoro
pasznena (U3MKU M COMPOBOXKIATH BHICTYIUIGHHE MpE3CHTalMen ¢

y4€TOM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YY€OHBIX MPOEKTOB M UCCIIEOBAHUN (PU3UUECKUX
MPOIIECCOB paclpeenaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUH C
IIOCTABJIICHHBIMU 3aJa4aMH, CICIUTh 3a BBIIOJHEHUEM IUIaHA
JEUCTBUA U  KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ B JEATEIbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTHUBHOE  B3aUMOJICHCTBHE, TPOABISASL  T'OTOBHOCTh

paspemiath KOH(IUKTHI




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3gesa

Koa
3JIEMEHTA

IIpoBepsiemble 3JIeMEHTBI COJEePKAHUSA

®UBUKA U EE POJIb B TIOZBHAHWUM OKPYXAIOILIEIO MHUPA

1.1

®dusznka — Hayka O IMpupoue. SBnenus MpUpOHLIL.
dusnyeckue SBIICHHU: MCXaHHYCCKHEC, TCIIJIOBBIC,

SJICKTPUUICCKUC, MAI'HUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

Ousnueckue BeNWYMHBL. M3MepeHne (U3NYECKHUX
BenmuuuH. Dwusmyeckne npubopel. [lorpemHocTh

M3MepeHuil. MexIyHapoaHasi CucTeMa €uHUIL

1.3

EctecTBeHHOHAYYHBII METO/ MO3HAHMA: HAOIOACHUE,
IIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIBIKEHUE TUIIOTES,
HKCIIEPUMEHT MO TMpPOBEpPKE TIHIOTE3, OObSICHEHUE

Ha6J'IIOIIaeMOI‘ O SABJICHHUA

1.4

Omnucanne GU3NUECKUX SBICHUN C TIOMOUIBIO MOAETIEH

1.5

[TpakTryeckue paboOThI:
N3mepenue paccTossHMI.
N3mepenue 00bEMa )XUIKOCTH U TBEPJOTO TETa.
Omnpenenenne pazmMepoB MajbIX TEIL.
N3mepenue TEMIIEPATYPBI pu IIOMOLIU

XKUJKOCTHOIO TEPMOMETPA U 1aTUMKA TEMIIEPATyphbl

ITEPBOHAYAJIBHBIE CBEAEHWA O CTPOEHMHN BEIIECTBA

2.1

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbl, HX
pa3zMepsbl. ONbIThL, JOKA3bIBAIOUIUE AUCKPETHOE CTPOCHUE

BCIICCTBA

2.2

JIBrxeHne wyactul BemectBa. CBA3b  CKOPOCTH
JBIDKEHUS 4YacTUIl C TeMmneparypod. bpoyHOBCKoe

JBIKEHUE, T y3us

2.3

B3aI/IMO,Z[eI>'ICTBI/Ie qacCTull BCUICCTBA: IPUTSIKCHUC U

OTTAJIKMBaAHUEC




AI‘pGFaTHHe COCTOAHHA BCHICCTBA: CTPOCHHUC I'a30B,

KUIKOCTEHM ¢ TBEPIABIX  (KPUCTAJUIMYECKHMX)  Tel.

24 B3anMocCBsA3p MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSHUN BObBI

[IpakTrdyeckue pabOTHI:
Ouenka JuaMeTpa aroMa METOJOM PSIoB  (C
WCIIONb30BaHueM (oTtorpaduii).
2.6 OnpIThl 10 HAONIOAECHUIO TEIJIOBOTO PACUIMPEHUS

ra3os.
OmbITel 1O OOHAPY)XKEHUIO  JCUCTBUS  CHII

MOJICKYJIAPHOT'O IPUTSKCHU A

JIBIDKEHUWE U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe IBIDKEHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JBUKECHHE
19 CxopocTtb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM
' JNBKEHUU. Pacu€r myTu u BpeMeHH JABM>KEHUS
SIBnenune uHepuuu. 3akoH UHepuuu. B3anmopaeicTeue
33 TeJ KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBHXKEHUS Tel.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemectBa. CBA3b  IUIOTHOCTU  C
' KOJIMYE€CTBOM MOJICKYJI B €IMHUIIE 00BEMA BEIIeCTBA
3.5 Cwita Kak XapakTepUCTHKA B3aUMOACHCTBUS TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JUHAMOMETpA
37 SBneHue TAroTeHus U cwia Tsbkecth. Cuia TsHKeCTH
' Ha npyrux miaHerax. Bec tena. Heecomocth
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHUE IOKOS.
' TpeHnue B Ipupojie U TEXHUKE
. CioxxeHue Ccuil, HampaBJICHHBIX MO OJHON MPSIMOM.
) PaBHOelicTBYIOIIASA CUIT
3.10 [TpakTrdeckue paboThI:




OrmpenienieHHe CKOPOCTH PAaBHOMEPHOTO  JBWKCHUS
(mapuka B KUAKOCTH, MOJAEIH OSIEKTPHUUECKOTO
aBTOMOOWIST W Tak pnainee). OmpenerneHue CcpeaHen
CKOPOCTH CKOJILKCHHSI Opycka WM [Iapuka Tio
HAKJIOHHOW TUTOCKOCTH. OrmpeneneHie IIOTHOCTH
TBEPIIOTO Tena. OnbITHI, JIEMOHCTpUPYIOLIHE
3aBHCUMOCTH pacTsbKeHus (Ieopmaliiu) Npy>KUHbI OT
NPWIOKEHHON Ccwibl. OIBITEL, JIEMOHCTPUPYIOIINE
3aBHCUMOCTH CHJIbI TPEHHSI CKOJILKEHUS OT Beca Teja U

XapakTepa COMPHUKACAIONINXCS TTIOBEPXHOCTEH

dusnyeckue IBICHAS B npupoac: NPpUMEPLI IBVKCHHUA C

3.11 Pa3IMYHBIMK CKOPOCTSIMU B )KMBOW U HEXKUBOU IPUPOJE,
JICUCTBHUE CUJIBI TPEHUS B MPUPOJIC U TEXHUKE
3.12 TexHuueckre yCTpoucTBa: TMHAMOMETP, HOJIIUITHUKH

TABJIEHUME TBEP/BIX TEJ, JKUKOCTEI 1 TA30B

4.1

HaBnenue TBEpaoro Tena. CrocoObl YMEHBIICHHUS W

YBCIIMYUCHUA JaBJICHUA

4.2

I[aBJ'ICHI/Ie raza. 3aBHCUMOCTh JaBJICHHUA TIa3a OT

00bEMa, TeMIeparypsl

4.3

[lepenaua gaBineHus: TBEPABIMH TEIAMH, KUIKOCTIMHU U

razamu. 3akoH Ilackans. [IlaeBMaTHUeCcKe MaIlIMHbI

4.4

3aBHCHUMOCTH JaBJICHHUA KHUIKOCTH OT FHY6I/IHLI.
I'uppocratuueckuii  mapagokc.  CooOuiaromuecs

cocynbl. ['uapaBindeckrue MexaHu3Mbl

4.5

Atmocthepa 3emmm u  atMocepHOE JIaBICHHE.
[IpyuuHbBl CyIIECTBOBaHMUS BO3AYIIHONW  OO0OJOYKHU
3emun. OnpIT Toppuuennu. 3aBUCUMOCTD
aTMOC(EPHOTO MJaBIIEHUS OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

N3mepenne armochepHoro namienus. [IpuOopsl ajis

U3MEPEHUs] aTMOC(EPHOTO JaBICHUS

4.7

JleiicTBUe XKMAKOCTH U ra3a Ha MOTPYXKEHHOE B HUX
Teno. BelTamkuBaromas (apxuMenoBa) cuia. 3aKoH

Apxumena




4.8

IInaBanue Ten. Bo3myxornaBanue

4.9

[TpakTuueckue paboOThI:

HccrmenoBanne 3aBUCHMMOCTH Beca Tejla B BOAE OT
00béMa TOTPY)KEHHOM B KHUIKOCTh 4YacTH TeJa.
Omnpenenenrie BBITAIKUBAIOUIEH CUJIbIL, ACHCTBYIOLIECH
Ha Telo, MNOrpyk€HHoe B KUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAIIKMBAIOILIEH CUJIbL, IEUCTBYIOIIECH
Ha TEIO B JKHAKOCTH, OT Macchkl Teiia. OIIBITHL,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHWJIBI, IEUCTBYIONICH Ha TENO B KHJKOCTH, OT 00bEéMa
MOTPY>KEHHOM B *KHUIAKOCTh YACTH T€Ja U OT MNIOTHOCTH
xkunkoctn.  KoHcTpyupoBaHue — apeoMerpa WU
KOHCTPYUPOBaHWE JIOAKAU W  ONpEAeJICHHEe €€

rPy30MO0AbEMHOCTH

4.10

dusnueckue SABJICHUA B npupoae: BJIMAHHUC
aTMOC(l)epHOl"O JaBJICHHUA  Ha JKHUBOU OpTraHu3M,

IJIaBaHue PhIO

4.11

TexHuueckne yCTpOICTBa: COOOMIAIONINECS COCY/IbI,
YCTPONCTBO BOAOMPOBOJAA, THIPABIMYECKUN TMpecc,
MaHOMeETp, OapoMeTp, BHICOTOMED, MOPIIHEBOH HACOC,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT'UA

5.1 Mexanndeckas pabota

5.2 Mexannuyeckass MOITHOCTE

53 [IpocTble MeXxaHM3MBI: pblYar, OJOK, HaKJIOHHAs

' IUIOCKOCTB. [IpaBmito paBHOBECHS phIuara

5.4 [TpumeneHue npaBusia paBHOBECHS phIuara K OJIOKY
«3omoroe  mpaBwiao»  MexaHWKH.  KoaddunmeHnt

5.5 [IOJIE3HOIO  AeUcTBUA ~ MexaHu3moB.  IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTenmanpHast SHEPrUM TeJa, OTHATOTO Ha/l 3eMIIEH

5.7 Kunernueckast sHeprust

s g [TonHast MexaHuuecKkas HHeprusi. 3aKOH U3MEHEHUS U

COXpaHEeHUs MEXaHUYECKOW YHEPIHU




59

[IpakTryeckue paboThI:

Onpenenenne  paboOTBl  CHJIBI  TPEHUs  TIpHU
PaBHOMEPHOM JIBWJKEHUM TejJa [0 TOpPU30HTAIBLHOU
noBepxHocTu. MccrnenoBaHue  yCiIOBHM — paBHOBECHS
pbruara. Mamepenne KIIJ[ HakIOHHOM  IUTOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTUU

5.10

dusznueckue SBICHUI B npupoac: pblHaru B TCJIC

YCJIO0BCKa

5.11

TexHUYecKkne YCTpOMCTBA: pblUar, MOABWKHBIA U
HGHOI[BI/DKHI)If/i 6JIOKI/I, HAKJIOHHAas IJIOCKOCTb, IIPOCTHIC

MCXAaHHM3MBI B 6BITy




8 KVIACC

Kon Kon
IIpoBepsiemble 3J1eMEHTHI COiePKAHUS
pasaeJa 3JIEMEeHTAa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKOU
61 TEOpUU CTPOEHUs BelecTBa. Macca U pa3Mepsl
' MOJEKyJ.  OIBITBI, TOATBEPKIAIOIIAE OCHOBHBIC
IOJIO’KEHMSI MOJIEKYJIIPHOKMHETHYECKOM TeOprun
Mogenu  TBEPAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTostHUH BemecTBa. Kpucrammuyeckue u aMmopdHbIe
Tena
OOBsicHEHNE CBOWCTB ra30B, JKUAKOCTEH U TBEPBIX TEI
6.3 Ha OCHOBE IIOJIOKEHUU MOJIEKYJISIPHOKHUHETUYECKOU
TEOpUn
6.4 CMaunBaHue U KallWUISIPHbIE SIBJICHUS
6.5 TermnoBoe paclIupeHne U CKaTue
6 66 Temneparypa. CBsA3p TeMmIeparypsl CO CKOPOCTBIO
' TEIUIOBOTO ABM)KEHUS YaCTHIL
BHyTpennsss ~ sHeprus. Criocobbl  M3MEHEeHHUs
6.7 BHYTPEHHEH JHEPruu: TeIulonepenada U COBEPLICHHE
paboThI
63 Buner TEIUIONEPEIaum: TEIIONPOBOJHOCTD,
' KOHBEKIUS, U3JIy4CHHE
KomnaectBo TemmoTel.  VYaelmbHas  TeNI0EMKOCTH
6.9
BEIIECTBA
TennooOMeH M TeIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOroO OanaHca
611 [InaBneHne ¥  OTBEpACBAaHME  KPUCTAJUIMYECKUX
' BEILECTB. Y A€IbHAs TEIJI0TA IUIABJICHUS
61n [TapooOpazoBanue u  KoHAeHcauus. Vcmapenue.
' Kunenne. VYaenbHas Temnora mapooOpa3oBaHUsl.




3aBHCUMOCTb TEMIIEPATYPBI KUTIEHUS OT aTMOC(HEPHOTO

JaBJICHUA

6.13

BnaxnocTts Bo3ayxa

6.14

DHeprus TOIIMBA. Y IeJIbHas TEIJIOTa CrOPaHUs

6.15

[Mpunnuner pabotel TemaoBbix asuratenein KII/]
TEIUIOBOI'0 ABUraTeins. TelIoBbeIe OBUTATEIN U 3allUTa

OKpY KarolIeH cpespl

6.16

3aKOH COXpaHEHUS U NPEBpALICHHUs] DSHEPruu B

TCIUIOBBIX ITpOIECCaX

6.17

[IpakTuyeckue paboOTHI:

OnpITBl  TO  OOHApY)XEHWIO  NIEHCTBHS  CHII
MOJIEKYJIIPHOTO TIPUTSKEHUSL.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOU
COJIM WJIU caxapa.

OneIThl 10 HAOMIOJCHHUIO TEIIOBOTO PACHIMPEHUS
ra3oB, JKMJKOCTEW U TBEPABIX TEJL.

OrnpenenieHre 1aBIeHUs BO3/lyXa B OaJJIOHE LITIPUIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHUs WU OXJIXKICHUSI.

[IpoBepka runoTe3bl TMHEHHONW 3aBUCUMOCTH JJTHHBI
CTOJOWKa JKHIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIEPATYPBL

Habntonenne usmeHeHusi BHYTpEHHENH SHEPIUM Tea
B pe3yJbTarTe TeIUIonepeaays U paboThl BHEIIHUX CHIL.

HccnenoBanne  sBneHuss  TeriooOMeHa NP
CMEIIMBAHUM XOJIOJHOM U TOpSYeil BOABL.

OnpeneneHre KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJOH MpH TEIIOOOMEHE C HArpeThiM METaNIMYeCKUM
UMIUHAPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca ncnapeHusl.

OrnpeneneHrie OTHOCUTEIbHOMN BIKHOCTH BO3/yXa.

Ornpenenenue yAenbHOM TEIUIOTHI IJIaBICHUS JbA.




6.18

®u3nyeckue SBICHUS B MPUPOJE: IOBEPXHOCTHOE
HAaTSDKEHWE M KalWwULIpHBIE SBICHUS B TPHUPOJE,
KpHUCTaJIbI B IPUPOJE, n3nyueHue ConHla, 3aMep3anue
BO/IOEMOB, MOpCKHe Opu3bl; 00pazoBaHHE POCHI,

TyMaHa, UHCA, CHETa.

6.19

TexHuyeckne yCTpOMCTBA: KalWUBIPBL, IPHUMEPHI
HCIIOJIb30BAHMs] KPUCTAJUIOB, )KUIKOCTHBIA TEPMOMETD,
JATYUK TEMIEparypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOHHa,

ABUT'ATCJIb BHYTPCHHETO CroOpaHusl.

DJIEKTPUYECKHUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanys Tei. JBa poaa aIeKTpUUEeCKUX 3apsiioB
B3aumoneiictBue 3apshokeHHbIX Ten. 3akoH Kymona
7.2 (3aBUCHMOCTB CHJIBI B3aUMOJCUCTBUSI 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsI/IOB U PACCTOSIHUS MEXK Y TEIaMu)
DNeKTpUIecKoe ToJIE. Hamnpsox€HHocTh
7.3 anekTpuyeckoro mods. [lpuHnun — cymepno3unmu
3JEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocutenu »snekrpuueckux 3apsiioB. DleMEHTApHBIN
7.4 anekTpuyeckuid 3apsia. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUsI DJIEKTPUUYECKOTO 3apsiia
ay ONEeKTpUYECKU  TOK. YCIOBUS  CYyIIECTBOBaHUS
. 3JEKTPUUECKOTO TOKa. VICTOUHMKHY MTOCTOSIHHOTO TOKa
JeiicTBus 9JEKTPUYECKOTO  TOKa  (TEIUIOBOE,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUA TOK B
KUAKOCTAX U razax
- Onektpuueckass uenb. Cuna Toka. OIEKTPHUUECKOE
' HanpsHKeHHe
79 ConporusieHue IIPOBOJIHUKA. Y nenbHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma IS ydacTka 1ernu




IlocnenoBaTenpHOE U napaujiCJibHOC COCIUHCHHC

7.11
IIPOBOJTHUKOB
PaGorta w MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyns — Jlenua
13 DJeKTpUYecKre LEenu U MOTPEOUTENU 3JIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTositHHBIE MarHUTHL. B3auMozaeiicTBue MOCTOSHHBIX
7.14
MAarHuTOB
715 MarautHoe mnone. MarHutHoe mnosne 3eMiId M €ro
' 3Ha4YECHME JUIsl )KU3HU Ha 3eMiie
716 OneiT Opcrena. MarHuUTHOE IM0JIe AJIEKTPUUECKOTO
' ToKa. [[puMeHeHune 371eKTpOMarHuToB B TEXHUKE
JlelicTBME MAarHUTHOIO MOJII HAa TPOBOJHUK C TOKOM.
17 DJeKTpoABUTaTelNb OCTOSHHOTO TOKa. Mcronb30Banue
. JJIEKTPOABUTaTENE B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTE
Ompbitet ®apanes.  SIBiaeHWE  AIEKTPOMArHUTHOM
7.18
nHayknud. [Ipasuiio JIenna
DNEeKTpOreHepaTop. CniocoOsr MOJTyYEHUs
7.19 SJICKTPUYECKOW  DHEPruM.  ODJEKTPOCTAHIMKM  Ha
BO300OHOBJISIEMbIX UCTOYHUKAX SHEPTUU
[IpakTuyeckue paboTHI:
OnbITHI 110 HAOTIOACHUIO AJIEKTPU3ALIMY Te UHAYKIUEH
U IIPU CONPUKOCHOBEHUM.
HccnenoBanne OeHCTBUSA 3JIEKTPUYECKOrO IOJIA Ha
7.20 MIPOBOJHUKY U AUIJIEKTPUKH.

COopka W mpoBepka palbOThI ANEKTPUUYCCKON IETH
MTOCTOSTHHOTO TOKA.
N3mMepenue u peryaupoBaHue CUITbI TOKA.

H3MmepeHne u peryJnupoBaHUe HANPSKECHUS.




HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, HJIYIIETO
yepe3 pe3ucTop, OT CONPOTUBIICHHUS pe3UCTopa U
HaIpsHKEHUS Ha PEe3UCTOPE.

OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
3JEKTPUUECKOTO COIMPOTUBICHUS MPOBOAHHMKA OT €ro
JUIMHBI, [JIOIA/IM TONIEPEUHOI0 CEYEHHUs U MaTepHala.
IIpoBepka mpaBWiIa CIOXKEHHUS HANPSDKEHUW TIPHU
MOCJICIOBATEIbHOM COCIMHEHUH JIByX PE3UCTOPOB.
[IpoBepka npaBuia Ui CHIbI TOKa IPU MapajieIbHOM
coemMHeHNH pe3ucTopoB. Ompexnenenue  padbOThI
9JEKTPUUECKOTO TOKa, MAYIIEro 4Yepe3 Ppe3HucTop.
OmpeneneHue  MOILIHOCTH  3JEKTPUUECKOrO  TOKa,
BBIJIEIISIEMOM Ha pe3ucrope. Hccnenosanue
3aBUCUMOCTH CHJIbI TOKA, HIAYIIETO Yepe3 JIaMIIOUKY, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJ1 narpeBaTesns.
UccnenoBanue MAarHUTHOT'O B3aUMOJCICTBUSA
IIOCTOAHHBIX MAarHuTOB. HSy‘IGHPIG MArHuTHOIO IO
MOCTOSIHHBIX MAarHUTOB TMPH HMX OOBEIUHEHUH W
pazaenenuu. MccienoBanue AeHCTBUS AJIEKTPUUECKOTO
TOKa Ha MAarHUTHYO CTpEJIKY. OnbIThL,
JEMOHCTPUPYIOLIHE 3aBHUCUMOCTh CHJIBI
B3aHMOI[CfICTBHﬂ KaTyliKy ¢ TOKOM U MardiuTa OT CHUJIbL
TOKa W HampaBJeHUs TokKa B KaTymke. H3yuenue
I[GﬁCTBI/I?I MAardiuTHOro 1moJi Ha NpPOBOJHHUK C TOKOM.
KonctpyupoBanue 51 A3YYEHUE paboThI
3JIEKTPOABUTATEIIS. Hsmepenne KIIg
QJICKTPOABUT: aTeILHOU YCTaHOBKH. OIbITEI 10
HCCIIEI0BAaHUIO SIBJICHUS 3JIEKTPOMArHUTHOM
WHIYKUMU: WCCIEA0OBAaHUE W3MEHEHUN 3HA4YEHUS U

HaIlpaBJICHHUA UHAYKIIMOHHOI'O TOKa

7.21

®dusnyueckue SIBJICHUS B TMPUPOJIE: DIECKTPUUYECKHE
SBICHUA B arMmocdepe, DICKTPUYECTBO  IKUBBIX

OpraHU3MOB, MATHUTHOE TI0JIe 3eMIIH, Apeiid moocoB,




POJIb MAaroHuTHOTI'O IOJIA OJId )KU3HW Ha 3eMJIe, MOJISIPHOC

CHUAHHUC

7.22

TexHuueckrue yCTpOMCTBa: 3JIEKTPOCKOI, aMIIepMETD,
BOJIBTMETP, PEOCTAT, CYUETYUK DIIEKTPUIECKON SJHEPTUH,
9JIEKTPOOCBETUTENIbHBIE TPUOOPBI, HarpeBaTebHbIE
AIEKTPOTIPHOOPHI (mpumepsl), IJIEKTPUYECKHE
NIPEAOXPAHUTENH, JIEKTPOMArHUT, IEKTPOJBUIaTENNb

NMOCTOAHHOI'O TOKaA, TCHCPATOP MOCTOAHHOI'O TOKA




9 KJIACC

Ko Kopn anemenTa [IpoBepsieMble AJIEMEHTBI COAEPKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
81 Mexanundeckoe JBHKEHHME. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBMKECHHUS
8.3 PaBHOMEpHOE MpSIMOTIMHEIHOE IBUYKEHUE
HepaBHoMepHOE  TPSMOJMHENHOE  JIBUKEHHUE.
8.4 Cpennssss W MIHOBEHHass  CKOpPOCTb  Tela  IIpU
HEPaBHOMEPHOM JIBUKEHUU
95 VYckopenne.  PaBHOYCKOpEHHOE — NPSAMOJMHEHHOE
' JBUKEHUE
8.6 Coboanoe nagenue. OnbiThl ["anunes
PaBHOMEpPHOE ABMKEHUE 110 OKPYKHOCTH. Ilepron u
8.7 yactota oOpaimieHus. JIuHeiiHass M yrioBas CKOPOCTH.
LleHTpOoCTpEMUTETBLHOE YCKOPEHUE
8 8.8 [lepsrlii 3axoH HproToHA
8.9 Bropoii 3akon HptoTona
8.10 Tpernii 3akoH HproToHa
8.11 [IpyuHIMI CyNEPIIO3ULIMUA CHUIT
8.12 Cwuia ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: cuiga TPEHUS CKOJIBKEHUS, CHUila
' TPEHUSI TIOKOS, APYTUE BUABI TPEHUS
% 14 Cuna TSDKECTHM M 3aKOH BCEMHUPHOTO TSTOTEHHUS.
' YckopeHnue cBOOOTHOTO MMaIeHUS
g 15 JBmwxenne muaHer Bokpyr CousHna.  Ilepsas
' KOCMHUYECKasi CKOpocTb. HeBecoMoCTh 1 neperpysku
8.16 PaBHOBecne MaTepuasibHOW  TOYKH. AOCOIIOTHO
' TBEPIOE TEIO
817 PaBHOBecue TBEPIOro Tena ¢ 3aKPEIUIEHHON OCBIO

BpaueHuss. MomeHT cuisbl. LlenTp Tsxectu




8.18

HNmnynse Tena. M3menenne nmnyibca. Miynbsce cusbl

8.19

3aKOH COXpaHEHUs UMITyJIbca

8.20

PeaxTuBHOE nBMXEHUE

8.21

Mexanndeckas paboTa ¥ MOIITHOCTb

8.22

Pabora cun TspkecTH, ymnpyroctd, TpeHus. CBs3b

SHEPIUU U paboThI

8.23

[loTennmanpHass »dHEpPrus Tena, TMOMHATOTO HAaJ

MOBEPXHOCTHIO 3eMJIH

8.24

IloTenuuanpHas SHEPru-d cKaToi IIPYKUHBI

8.25

Kunernueckas sHeprus. Teopema 0 KMHETUYECKOU

SHEPruu

8.26

3aKOH COXpaHEHUS] MEXaHUYECKOU YHEPTUN

8.27

[IpakTryeckue pabOTHI:

OmnpeneneHue cpenHeil CKOPOCTU CKOJIBLKEHUST Opycka
WIA JBIKCHUS NIApUKA MO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHre yCKOPEHHs Tella MPH paBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKIIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHH TIPU
PaBHOYCKOPCHHOM  JIBKCHMM  0€3  HavyallbHON
CKOpPOCTH.

[IpoBepka TrUIOTE3bI: €CIM MpPHU PABHOYCKOPECHHOM
JIBIDKCHUM 0€3 Ha4allbHOW CKOPOCTH IMYTH OTHOCSTCS
KaK pAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HUccnenoBanue 3aBUCUMOCTH CHJIBI  TpEHHUs
CKOJIbKEHHUS OT CWJIBl HOPMaJbHOTO JIaBJICHUS.
Ompenenenre K0dPGUIUEHTA TPEHUS CKONBKEHUSI.
Omnpenenenne KECTKOCTH NpyxkuHbl. OrnpenerneHue
paboThl CUIIBI TPEHUSI MPH PAaBHOMEPHOM JIBIDKCHUHU
TeJIa 0 TOPU30HTAILHOM MmoBepxHOCTH. OTpenenenne
paboTBl CHJIBI YNPYTOCTH NpU TOABEME Tpy3a ¢
UCTIOJIb30BAHUEM  HEMOJBI)KHOTO U TOJBMYKHOTO

OJIOKOB




dusnyeckue IBICHUS B npupoac: MPUJIMBLL U OTJIUBEI,

8.28 JnBrKeHUe TuiaHeT COJHEYHON CUCTEMBI, PEaKTHUBHOE
JIBUKEHHE JKUBBIX OPTaHU3MOB
£ 20 TexHuueckne yCTpPOMCTBA: CHUIOMETpP, OaTYUKH

IMMOJIOKCHUA, PACCTOSAHUA U YCKOPCHUS, PAKCTHI

MEXAHWYECKHUE KOJIEFAHUA 11 BOJIHBI

KonebarensHoe JIIBIOKECHUE. OCHOBHEIE
9.1 XapaKTepUCTUKU  KOJeOaHW: Tepuoja, YacToTa,
aMILTUTyAa
MaremaTuyeckuidi M TPYXKUHHBIA  MAasTHHKU.
9.2 [IpeBpamienne  sHepruM  HpU  KoJjeOaTeIbHOM
JIBI>KEHUU
93 3aryxaromue konebanus. BoiHyKIeHHbIE KOIeOaHusI.
' Pezonanc
Mexannyeckne BoJIHBL. (CBOWCTBA MEXaHUYECKHX
BOJH. [IpomonbHble W monepeuHbie BOJIHBL [[nuHa
94 BOJIHBI W CKOpPOCTb €€  pacnpOCTPAHCHMS.
MexaHu4ecKkue BOJIHBI B TBEPIOM TeJIe, CEUCMHUUECKIE
BOJIHBI
9.5 3ByK. [')poMKOCTB U BbIcOTa 3ByKa. OTpa)k€Hue 3ByKa
9.6 NudpasByk u yiabTpa3ByK
[IpakTuyeckue paboOTHI:
OmpeneneHre 4YacTOTHl U Mepuoja  KosneOaHuit
MaTeMaTu4ecKoro MasiTHUKA.
OmpeneneHne 4YacTOTBl W IMepuoja  KosieOaHuit
MPY>KUHHOTO MasiTHUKA
HccnenoBanne 3aBUCUMOCTH TiepHOAa KoJeOaHUU
9.7 MOJIBEIICHHOT0O K HHUTH Tpy3a OT [UIMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH IEpHoja KoJieOaHUM
NPy KUHHOTO MasTHHKAa OT Macchl rpysa. IlpoBepka
HE3aBUCHUMOCTH  Tlepuoja  KojebaHWil  Tpy3a,
MOJIBELIEHHOI'O K HUTH, OT Macchl Ipy3a U KECTKOCTU
npyxuHbl. 3MepeHue yckopeHuss CBOOOJHOTO

MageHus




dusnyecKue SBJICHUS B IPUPOJE: BOCIPUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPACEHHE, CEHCMUYECKHUE BOJIHBI,
I[yHaMH, 9XO0
99 TexHuuecKkne YCTPOMCTBA: 3XOJIOT, HCIOJIb30BaHUE
' yIbTpPa3ByKa B ObITY U TEXHHUKE
DJIEKTPOMATHUTHOE IOJIE U DJIEKTPOMATHUTHBIE BOJIHBI
101 DIEKTPOMArHUTHOE MoJie. DJIeKTPOMArHUTHBIE BOJIHBI.
' CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkaJia 31eKTPOMarHUTHBIX BOJIH
103 DneKTpoMarHuTHas mpupojaa cBera. CKOpoCTh CBETa.
' BoiiHOBBIE CBOiCTBa cBETa
10 [IpakTudeckue paboOTHI:
10.4 N3ydyeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C
MOMOIILI0 MOOUITLHOTO TeedoHa
Oduznueckue SBICHHUS B MPUPOJE: OHMOIOrHYECKOe
10.5 JNEUCTBUE  BUAMMOTO,  yJIbTPaHOJIETOBOTO U
PEHTTEHOBCKOT0 U3ITyYeHUI
10.6 Texuuueckue yCTpPOHCTBa: UCTOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJISi COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JIyueBas monensb cBera. MicrouHuku cBera
11.2 [IpsamonuHeriHOe pacnpoCTpaHEHUE CBETA
13 Orpaxxenue cBera. Ilinockoe 3epkano. 3akoH
' OTpaXEHHsI CBETa
114 [Ipenomnenne cBera. 3akOH MPENOMIICHUS CBETA.
' [TomHOE BHYTpEHHEE OTPAKCHUE CBETA
11 11.5 Jlunza. Xon nyyeit B 1uMH3E
" OnTrueckast cucrema ¢oroarnmapara, MUKPOCKONa H
' TeJjecKona
117 I'ma3z kak onTudeckass cucrema. biauzopykocTs u
' JaTbHO30PKOCTh
Paznoxenne Oemoro cBera B crekTp. OTMBITHI
11.8 Hprorona.  CrnoxxeHwe  CIEKTpPaJbHBIX  I[BETOB.
Hucnepcus ceera




[IpakTyeckue paboTHI:
HccnenoBanue 3aBUCHMOCTH  yIJIa  OTPaKEHHS
CBETOBOTO JIy4a OT yIJIa ITaICHHUSI.
M3ydeHue XxapakTepuUCTHK U300pakeHHs MpeaMera
B IUIOCKOM 3€pKaie.
HccnenoBanne 3aBUCHMOCTH yIJla HPEIOMIICHHS

CBETOBOI'O JIy4ya OT yIJla MIaACHUA HA I'paHULEC «BO3AYX —

11.9 CTEKJIO».
[lonyuyenune n300pakeHui C IIOMOILBIO
cobuparomeii TUH3HI.
Ornpenenenue ¢doxycHoro paccTostHus u
ONITUYECKOM CHIIbI COOUPAIOIIEH TUH3BL.
OMnBITHI IO Pa3JIOKEHHUIO OEJIOT0 CBETa B CIIEKTP.
OnbITHI 10 BOCIPHUATHIO LIBETA MPEAMETOB MPHU UX
HAOJIOJICHUH Yepe3 [IBETOBbIE (DUIbTPHI
dusnueckue SBICHUS B Ipupoie: 3aTMenus ColHIa u
11.10 JIyHBI, TIBETa TEJ, ONTUYECKHE SBJICHUS B arMocdepe
(uBeT HEOa, pedpakius, pagayra, MEPax)
T TexHuueckue  yCTpOMCTBA:  OYKHM,  IEPHUCKOIL,
. doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBIE AABJIEHU S
121 Omwitel Pesepdopna u 1utanerapHas MOJENb aToMa.
' Mogens atoma bopa
129 Hcnyckanue u morsomieHue cBeta aroMoM. KBaHTHI.
' JIunenyaTsie CIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3IydeHHs
1 14 Crpoenue aromHoro sapa. HykinoHHas Moxenb
' aTOMHOTrO siapa. M30Tomnsl
15 PaanoaktuBHbie nipeBpamienus. [lepuon nomypacmnana
' ATOMHBIX fJIep
196 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3aps0BOI0 U
' MaccoBOTO YHCEN
197 DOHeprusi CBsSI3U aTOMHBIX sjaep. CBA3b Macchl U

SHEPruu




12.8

PeaKIII/II/I CHUHTC3a W JCJICHUA AMCP. Hctounuku

sHeprun CoHIIa U 3BE3]T

12.9

Snepnas osHepreruka. JlelicTBHE paJIMOaKTHBHBIX

W3TyYeHUH Ha KUBbIE OPTaHU3MBbI

12.10

[IpakTryeckue paboTHI:

HabniofeHne CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB
U3ITyYECHHUS.

HccnenoBanue TpeKkoB: U3MEPEHUE SHEPTUU YACTHILIBI
110 TOPMO3HOMY TTyTH (110 hoTorpadusm).

N3mepenune paanoakTHBHOTO (hoHA

12.11

dusznyeckue SBICHUS B IPUPOLE: €CTECTBCHHBIN
pPaavoaKTUBHBIN ¢oH, KOCMHUYECKHUE Jy4H,
PaIMOAKTUBHOE W3JIyYEHHE NPUPOJHBIX MHUHEPAIIOB,
JICHCTBUE PAJMOAKTUBHBIX M3JIy4YECHUN HA OPraHU3M

YCJIOBCKaA

12.12

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

HHI[HBI/II[yaHLHLIﬁ AO3UMETP, KaMEpa Bunscona




IHHPOBEPAEMBIE HA OI'D I1IO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJbHON
IHPOI'PAMMbBI OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

Kon
NMPoBePsSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpedOBaHNS K MPeAMETHBIM pe3y/ibTaTamM
0a30BOro YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa3oBaTe/ibHOI
NPOrpaMmMbl OCHOBHOI0 0011ero oopa3oBanus Ha ocHoBe ®I'OC

[lonumanne ponu  ¢u3MKM B HAayyHOW KapTUHE  MMHpa;
c(hopMUPOBAaHHOCTh 0a30BBIX TMPEACTABICHHA O 3aKOHOMEpPHOM
CBSI3U U TIO3HABAEMOCTH SIBJICHUI MIPUPO/IBI, O POJIU SKCIIEPHMEHTA B
¢usuke, o cucremMooOpasywmeil poiu (U3MKK B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 HBOJIOLUHU
(Gu3MUecCKUX 3HAaHUI U UX POJIM B IIEIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, 0OBICHEHHE MTPOIIECCOB OKPYKAIOLIETO

Mupa, pa3BUTUC TCXHUKH U TEXHOJIOT Uit

3HaHUSA O BHJAxX Marepuu (BEIIECTBO M II0JI€), O JABMKEHHUU KakK
crocobe CyIIecTBOBAaHUS MaTepuu, 00 aTOMHO-MOJEKYISIPHOM
TEOpUU CTPOCHMS BEIIEeCTBA, O (DU3MUECKOW CYIIHOCTH SIBICHUUN
OpuUpoabl  (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHHE pa3inyaTh SBICHUS [0 OMUCAHHIO UX
XapaKTEepPHbIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX
naHHOe (pr3MuYecKoe SIBICHHE; YMEHHE PACIO3HABAaTh MPOSBICHUE
W3YYCHHBIX (U3NYECKUX SBICHUI B OKPYKAIOIIEM MHpPE, BBIACISS

UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

Bnanenne ocHOBaMU TOHSATHITHOTO armapaTa ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKU U UCTIONb30BAHUE MX JJISl pelIeHHs] Y4eOHBIX 3ajay;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUA U

IMPONLECCChl, UCIIOJIb3Y q)yHI[aMeHTaJ'ILHLIe U SMITUPUYICCKHUEC 3aKOHBI

YMeHne ONuCHIBaTh HU3YUYCHHBIC CBOMCTBA Tel H (1)I/I3I/I‘-IGCKI/IG

SABJICHUS, UCIIOJIb3YA (1)I/I3I/I‘ICCKI/IC BCIIMYHHBI

BrnageHne ocHOBaMHM METOMOB HAy4yHOI'O IIO3HaHHUA C Y4YETOM
coOJII0ICHHS TTPaBUJI 0€30MaCHOTO TpyAa: HAaOI0AeHUEe (PU3MUECKUX

SIBJICHU:




YMEHHUE CaMOCTOSTEILHO COOMPATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY
U3 JaHHOTO Habopa 00OpyMOBAHUS IO MHCTPYKIIMH, OMUCHIBATH XOJI
OIIBITA M 3aMKChIBATh €T0 PE3yJIbTaThl, (HOPMYITHPOBATH BHIBOJIBL;
NPOBE/JICHUE TIPSIMBIX M KOCBCHHBIX HW3MEPEHUH (U3NUECKUX
BEJIMYMH: YMEHHE IUIAHUPOBAaTh W3MEPEHUS, CaMOCTOSTEIIHHO
coOMpaTh  AIKCIEPHUMEHTAJBbHYI0 YCTAHOBKY [0 HHCTPYKIIUH,
BBIUUCIIATh 3HAYCHUE BEIIMYMHBI W AHAJM3HPOBATH IOJTYyYCHHBIC
pe3yiabTaThl ¢ Y4ETOM 3aJaHHOW TIOTPEIIHOCTH PE3yJbTaTOB
W3MEPEHN;

NPOBE/ICHUE HECIOXKHBIX AKCICPUMEHTAIBHBIX HCCIICIOBaHUH;
CaMOCTOSITEIBHO  COOMpaTh JKCHEPHUMEHTAIBHYIO YCTaHOBKY H
NPOBOJIUTh  WCCIICJAOBAHME IO  WHCTPYKIUH, MPEICTABIATH
NOJTy4EHHBIC 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJIE TAOIUIl U
rpa)uKoOB, YYHTHIBATh MOTPEHIHOCTH, JejaTh  BBIBOJBI IO

pe3yjibTaTaM UCCIICAOBAHUA

[lonnmanue  xapakTepHbIX CBOMCTB  (DU3MYECKUX  MoOJelel
(MaTepuanbHasi TOYKa, a0COIIOTHO TBEPIOE TEI0, MOJIETH CTPOCHHUS
ra3oB, >KMJIKOCTEH M TBEPIBIX TeJl, IUIaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO Si7ipa) U YMEHUE MPUMEHATh UX JJIs

00BsICHEHUS (PU3NYECKUX ITPOLIECCOB

YMmeHne oOBsACHATh (PU3MUECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM
YUCI€ M B KOHTEKCTE CHUTyalud IPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YACTHOCTH, BBIABIIATH IPUYMHHO-CIIEACTBEHHBIE CBS3U
U CTPOUTh OOBSICHEHHE C OINOpOMl Ha W3Y4YEHHbIE CBOWCTBA
¢u3nuecKkux sBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIIN

YMmenue pemiate pacu€tHble 3ajauu (Ha Oaze 2 — 3 ypaBHeHHi),
UCTIONB3Yysl 3aKOHBI M (OPMYJNbL, CBA3BIBAIOIIME (PU3HUYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIIMCBIBATHL KPATKOE YCIOBHE 3aJauH,
BBISIBJIATh HEIOCTAIONIME JAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI,
HEoOXoIuMBbIe 1711 €€ peleH s, UCTI0JIb30BaTh CIIPABOYHBIE JaHHBIE,
IPOBOAMTH Pacy€Thl U OLIEHHWBATH PEATMCTHYHOCTH IOJTYYEHHOIO
3Ha4YeHUs (pU3nYecKor BETMUMHBI; YMEHHE ONPEACTIATh Pa3MEPHOCTh

¢u3NUecKoil BETUUNHBI, TOJTYYEHHON NPU PELICHNUH 3a/1a41




YMeHne XapakTepu30BaTh NPUHIMIIBI JIEHCTBUS TEXHUYECKHX
YCTPOWCTB, B TOM 4YHCJE OBITOBBIX MPHOOPOB, W MPOMBIIIJICHHBIX
TEXHOJIOTUIECKHX MPOIECCOB IO UX OMMCAHMUIO, CIIOB3YS 3HAHUS O
CBOWCTBaX (DM3MYECKHUX SBICHUH M HEOOXOAuMble (u3nyecKue

3aKOHOMCPHOCTH

10

YMeHue WUCHoiab30BaTh 3HAHUS O (UBWYECKUX SBICHUSX B
MOBCEHEBHON >KM3HM Ui oOecreueHus Oe30MacHOCTH TpH
oOpamieHud ¢  OBITOBBIMH  MIpUOOpaMU M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHEHHUS 370pPOBbsi W COOJIOACHUS HOPM
JKOJIOTUYECKOTO MOBEACHUSA B OKPYKAIOLIEH Cpelne; MOHUMAHUE
HEOOXOMMOCTH TPUMEHEHHUS JAOCTY)KCHHA (DU3UKU U TEXHOJIOTHMA

AJId pallOHAJIBHOI'O IMTPUPOAOII0JIL30BaHUA

11

OnbIT moucka, mpeoOpa3oBaHUs U NpeACTaBICHUs HH(DOpMaALUH
Gu3nYecKoro colepKaHUsl C HCIOJIB30BAaHUEM HWH(POPMAIMOHHO-
KOMMYHHUKaTUBHBIX TEXHOJIOTUI; YMEHHE OLICHUBATh JOCTOBEPHOCTb
NOJY4YeHHOM HMH(OpPMALMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH MU
JIONIOJTHUTETbHBIX ~ MCTOYHHKOB; YMEHHME HCIIOJIb30BAaTh  IPHU
BBITOJIHEHUH YYEOHBIX 3aJaHUIl HAayYHO-TIOIMYJISIPHYIO JIUTEPATYpY
(GU3MUECKOro conepKaHus, ClpaBOYHbIE MaTepHalibl, pECYPChl CETH
Wntepner; BnageHne ©O0a30BBIMH HaBBIKAMH PeoOpa3oBaHUs
UHpOpPMAlMKM M3 OJHOW 3HAKOBOM CHUCTEMbI B JAPYTIYI0; YMEHHUE
co3laBaTh COOCTBEHHbBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBE MH(OPMAIINU U3 HECKOJBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D
O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 MEXAHUNYECKUE ABJIEHUA
1 Mexanndyeckoe nBmwkeHHe. MarepuanbHas Touka. Cuctema oOTcuéra.
. OTHOCUTEIBHOCTH JOBUXKXCHUA
PaBHOMepHOE 1 HepaBHOMEepHOE ABMWKeHHE. Cpeansist ckopocTb. Popmyria s
1.2 BBIUMCIICHUSI CpEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIpSIMOJIMHEMHOE ABWKEHHE. 3aBUCUMOCTh KOOPAUHATHI TEJIA OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOTO JIBU/KCHMSA :
13 (1) =x,+vt
I'paduxu 3aBUCMMOCTH OT BpeMEHH JUIsl MPOEKIUH CKOPOCTH, MPOEKIUU
NepeMeNIeHus, MyTH, KOOpPAWHATBl IPU PABHOMEPHOM MNPSAMOJIUHEHHOM
JBUKECHUU
3aBUCUMOCTh KOOpPAMHATBHI Tejla OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO IBHXKEHUS:
2
S(fi=vy s+ ay= %
@opMyJibl 11 NPOEKIMHU TMEPEMEILEHUs, MPOCKIUU CKOPOCTH U MPOEKLUU
YCKOPEHUS IPU PABHOYCKOPEHHOM IPSIMOJIMHEMHOM JIBUYKECHUH:
2
1.4 s.(D=uy,-t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'padmku 3aBUCMMOCTH OT BPEMEHH ISl MPOCKIMU YCKOPEHHUS, MPOCKIUU
CKOpPOCTH, MPOEKUUU NEPEMEIICHNs, KOOPAWHATHl IPU PABHOYCKOPEHHOM
prIMOJ'II/IHCI\/JIHOM IBNKCHUN
CBoOonHoe nmagenue. @OpMyIibl, ONMUCHIBAIOIINE CBOOOHOE MACHUE T 10
1.5 BEePTHUKAIHN (JBHXKEHUE Tela BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTU
3emun). ['paduku 3aBUCHUMOCTH OT BpEeMEHHM Ui MPOEKIUU YCKOPEHUs,




NPOCKIMH CKOPOCTH M KOOPAMHATHI MPH CBOOOJHOM TMAJCHUHM Teja TI10

BEPTUKAIIN

1.6

CKOpOCTh pPaBHOMEPHOTO IBW)KCHHUS Tella 10 OKPYXHOCTH. Hampasienue
CKOpPOCTH.

(DopMyna AJIA BBIYUCIICHHUA CKOPOCTH 4Y€pPEC3 paaAnyC OKPYXHOCTH H ICPUOJ

oOparieHus:
2nR
L=
T

LenTtpocTpemurensHoe yckopeHue. HampaBiieHne LIEHTPOCTPEMUTEIBLHOTO
yckopenus. @opmyiia sl BEIUUCICHUS YCKOPEHUS:

2
_w
=R

®opmyiia, cBsI3bIBAIONIAS IEPHUOJT U YACTOTY OOpaIICHUS:

vl
T

1.7

Macca. I110THOCTB BellecTBa. (DOpMyJ'Ia JJI1 BBIYMCIICHUS IIJIOTHOCTH!

_m
V

1.8

Cwita — BekTopHas pusndeckas BenuunHa. CoKeHUE CHIT

1.9

SIBnenue nnepuuu. [lepselil 3akoH HeroTOHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTB BCEKTOpa YCKOPCHU: TCJIa U BEKTOpPA CHUJIBI, ﬂeﬁCTBYIOIHeﬁ

Ha TCJIO

BzaumoperictBue ten. Tpetuit 3akon HerotoHa:

Fy y=-Fi,

1.12

TpeHHe IOKOA U TPEHHUE CKOJILXKCHUA. (DOpMy.TIa AJI1 BBITUCIICHUS MOYJIA CUJIbI

TPCHUSA CKOJILXKXCHUSA:




1.13

Hedopmarus Tena. Ynpyrue u Heynpyrue aedopMamuu. 3aKOH YOpyrou

negopmanuu (3akoH I'yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTECHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

my -M,
F=Gg.—L1 2
R
Cuna TspKecTu. Y cKopeHue cBOOOIHOTO MaIeHUS.
dopmyna st BBIYUCICHUS CUJIBI TSHKECTH BOJIM3M MOBEPXHOCTH 3emun: F =
mg.
JBwxenne mnanet Bokpyr Connua. IlepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmrrynbe Tena — BeKTopHas (hu3nuecKasi BETUIHHA.
p=mi

Nmnynsc cucremsl Ten. M3menenue umirynbsca. Mmirynbc cuiiel

1.16

3aKoH COXpaHCHUSA UMITYJIbCA JJIA 3aMKHYTOI>'I CUCTECMBI TCII:
p=myU +m, U, =const

PeaxTnBHOE JBMKCHUC

1.17

Mexanuueckas pa60Ta. d)opMlea JJIs1 BBIYMCIICHU S pa6OTBI CHIJIBI:

A=Fscosc

Mexanndeckass MOIITHOCTD:

v=4
'

1.18

Kunerndueckas u IMOTCHIUAJIbHASA SHCPTIUA. CI)opMyna JJIs1 BBIYHMCIICHUS

KUHETUYECKON DHEPIrUu:




Teopema o kuHeTH4ecKkoM dHepruu. dopmyiia it BEIYACICHUS
NOTEHIUAJIbHOW DHEPTUU TEJIA, ITOAHITOrO

Haj 3eMIéin:

E,= mgh

1.19

MexaHnueckasi SHEpPIrus:
E=E;+E p
3aKOH COXpaHEHMsI MeXaHu4ecKkou sHeprun. PopMmyia 11 3aKOHa

COXpPAaHEHUsI MEXAHUYECKOW SHEPTHH B OTCYTCTBHE CHJI TpeHus: £ = const.

[IpeBpanieHne MEXaHUYECKON SHEPTUHN ITPU HAIUYUU CUJIbI TPEHUS.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKHU.
Preryar. Mowmenr cunsl: M - Fl.

VYcnoBue paBHOBeCHs pplyara:
M +M,+..=0
[ToasmxHbII 1 HenoABYKHBIN 010kU. KIT/ mpocThIX MEXaHU3MOB,

n= Anonesnas

A‘S&IIMHH

1.21

JlaBneHue TBEpAOTO Tena.
®opMyia a1 BBIYACICHMS JaBICHHs TBEPIOrO Teja:

_F
P=-

JaBnenue raza. ATMmochepHoe 1aBlIeHue.
FI/II[pOCTaTI/ILIeCKOC JaBJICHUC BHYTPHU ) XKUIAKOCTH.

d)opMyna JJIs1 BBIYUCJICHUS OABJICHUA BHYTPHU X KUJAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. I'mapasnnyecknii npecc

1.23

3akon Apxumena. DopMmysna s ONPENCICHHsS] BBITAJKUBAIOIICH CHIIBI,

JICHCTBYIOILEH Ha TEJI0, MIOIPYKEHHOE B JKUIKOCTh WJIU ra3:

F_&m. =pgv




YcnoBue mnaBanus Tena. IlmaBanue CYJ0B 1 BO3yXOIlJIaBaAHNC

1.24

Mexannuyeckue KojeOaHus. AMIUIMTYAA, MEPUOJ M YacToTa KojeOaHMi.

dopmyia, CBI3bIBAIOLIAS YACTOTY U MEPHOA KoleOaHU:

1.25

MaremaTuueckuii M NpyXKMHHbIM MasTHUKU. lIpeBpamieHue sHeprum npu

KoJ1e0aTeIbHOM JBHKCHHUH

1.26

3aryxaromue kojedanus. BeiHyxkaeHHble konebanus. PezonaHc

1.27

MexanndecKne BOJIHEL. HpOI[OJ'IBHBIe H IMOIICPECYHBIC BOJIHBI. HJ’II/IHa BOJIHBI U

CKOPOCTh paClIpOCTPAHCHUS BOJIHBI:

L=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpak€HUE 3BYKOBOM BOJIHBI HAa TPaHMIIC

nByX cpea. MH(pa3ByK U ylIbTpa3ByK

1.29

Ipaxmuueckue pabomoi

M3Mmepenne cpegHed MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHJIbI; KECTKOCTH
NPY>KUHBL, KO((UIIMEHTA TPEHHs CKOJIbKEHHsI; paObOThI CHIIBI TPEHUS, CUIIbI
YOPYTOCTH; CPEIHEN CKOPOCTH JIBUXKEHUS OpycKa MO HAKIOHHOW TUIOCKOCTH;
yCKOpeHHusi OpycKa Mpu JBIKCHUH IO HAKJIOHHOW IUIOCKOCTH; YaCTOTHI H
nepuoAa KoJieOaHWK MaTeMaTHYeCKOro MasTHUKA;, YacTOThl W Tepuoja
KoJe0aHui NPyKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, J€MCTBYIOIETO Ha phIYar;
paboThl CHIJIBI YIIPYTOCTH TNPH MOABEME TPpy3a ¢ MOMOIIBIO HEIOIBMKHOTO
0510Ka; pabOThI CUIIBI YIIPYTOCTH MPU MOABEME Ipy3a ¢ TOMOUIBIO MOABUKHOTO
O10Ka.

HccnenoBanne 3aBHCUMOCTH apXHMEIOBOW CHIIBI OT 00BEMa MOTPY:KEHHOU
YacTH TeJa U OT IUIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHUITBI
OT MAacChl T€JIa; CUJIbl TPEHUSI CKOJIBKEHUSI OT CUJIbI HOPMAJILHOTO JIaBJICHUS U
OT POJ1a MOBEPXHOCTH; CUJIbl YIIPYTOCTH, BOZHUKAIOUIEH B IPYKUHE, OT CTENIEHU
nedopMaluu Mpy>KUHBI, YCKOPEHHs OpycKa OT yriia HaKJIOHa HAMpaBJIsIONICH;
nepuoja (4acToThl) KOJIeOaHU HUTSHOTO MasiTHUKA OT JAJIMHBI HUTH; MIEPUOJA
KoJie0aHUH TIPY)KHHHOTO MasTHHUKA OT MAacChl TPy3a M KECTKOCTH TPYKHUHBI,
WCCJICIOBAaHNE HE3aBUCHUMOCTU TEpHOJa KOJeOAHWN HUTIHOTO MasTHUKA OT

MacCcChI Ipy3a. HpOBepKa YCJIOBUA PABHOBCCHA pblYara

1.30

Qusuueckue AGNeHUs 6 npupode: TPUMEPHI JBIKEHUS C Pa3TUYHBIMU

CKOpOCTSIMU B KHUBOW M HEKMBOW MPUPOJIE, IEHCTBUE CUIIBI TPEHMS B IPUPOJIE




U TEXHUKE, NPWINBbBI U OTJIMBBI, ABWKEHUE IulaHeT COJHEYHOM CHUCTEMBI,
PEaKTUBHOE IBU)KEHUE KUBBIX OPIraHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIIMSIHUE
aTMOC(EPHOT0 JABJICHUS HA KMBOM OpPraHu3M, IJIaBaHUE pPbIO, BOCIPHUATHE

3BYKOB JKMBOTHBIMHU, 3CMJICTPSACCHUC, celicMUYeCcKue BOJIHbI, HYHaMH, 3X0

Texnuueckue ycmpoticmeéa: CIMIOMETP, NTATYUKH IOJIOKEHUS, PACCTOSAHUA U
YCKOpEHMs, JUHAMOMETp, MOJIINIHUKY, PaKeTbl, pblyar, MOIBMKHBIA U

HEIIOIBMKHBIN 6J'IOKI/I, HAKJIOHHAad IIOCKOCTb, IMPOCTHIC MCXAHU3MbI B 6LITy,

11 cooOuraromecs cocyibl, yCTPOWCTBO BOAONPOBOJA, THAPABINYECKUNA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BAaHUE YJIbTPa3ByKa B ObITY U TEXHHKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJEKYJISPHO-KMHETUUECKOM TEOpUH CTPOEHUS

2.1 BemiecTBa. Mozenu TBEPAOTO, )KUKOTO M ra3000pa3HOro COCTOSTHUIN BEUIECTBA.
Kpucrannuyeckue u amopHsie Tena

27 JBuxenne uactuil BemiecTBa. CBi3b CKOPOCTU JIBUKEHUS YacTHI[ C

' Temrneparypoil. bBpoyHoBckoe aBmxenue, muddy3us

2.3 CmaurBaHuE U KallWLISIPHBIE SIBJICHUS

2.4 TeruioBoe pacuIMpeHue 1 cxKaTue

2.5 TemnoBoe paBHOBECHE

Y BuyTpennsisi sneprusi. PaGora u Temomepenadya Kak criocoObl W3MEHEHUS

' BHYTPEHHEHN SHEPrUn

2.7 Bunel Tennonepenayuun: TEMIONPOBOAHOCTb, KOHBEKIIHS, U3TyUYeHUE
HarpeBanne wu oxnaxnaenne Tten. KoaudecTBO TEIIOTHL. Y IenbHas
TEIJIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI SHEPIrUu B TEIJIOBBIX Mpoleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:
2.9
Q+0, +..=0
Hcnapenne m xonpaeHcauus. M3MeHeHHMe BHYTpPEHHEH 2HEPIMH B IIpoLEcce
510 ucnapeHuss M KoHjaeHcauuu. Kumenue KuUAKOCTH. VYenbHas TemioTa

napooOpazoBanusi: L = Q/m




2.11

BrnaxHocTts Bo3ayxa

2.12

[InaBnenne u kpucrasmsanus. V3MeHeHuWe BHYTPEHHEW DJSHEPruu IIpU

IJIaBJICHUHU U KPUCTAJIN3ALlAN. YIICJ'ILHaH TCIIJI0TA IIJIaBJICHUA .

2.13

BHyTpeHHss1 SHeprus CropaHus TOIUIMBA. YJElbHAs TEIUIOTA CrOpaHUs

ToruiBa: ¢ = OQ/m

2.14

[punune! pabots! Temosbix Asurateneil. KI1/I reruioBoro apurarens

2.15

IIpakmuueckue pabomuol

N3mepenue yaenbHON TEIIOEMKOCTA METAINIMYECKOTO LHMINH]IPA; KOJINYECTBA
TEIUIOTHI, TMOJYYEHHOTO BOJONW KOMHATHOW TeMmepaTypbl (UKCHPOBAHHON
Macchl, B KOTOpPYIO OITyIIEH HarpeThlii UWIMHJIpP;, KOJWYECTBA TEIUIOTHI,
OTJIAHHOTO HAarpeThiM LIMIUHAPOM, IIOCIIE OIYCKAHMUs €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTENHHOW BIAXKHOCTH BO3[yXa; YJEIbHON TEIJIOTHI
IUIaBlieHUsl JbAa. MccrnenoBaHue M3MEHEHHMs TeMIlepaTypbl BOJABI IPHU
Pa3IMYHBIX YCIIOBUSIX; SIBJICHUS TEMJI000OMEHa NMPU CMELIMBAHUU XOJIOJHOM U

FOpr‘ICﬁ BOJBI; IIponecca UCIIapCHUs

2.16

Qusuueckue aenreHus 6 npupooe: NOBEPXHOCTHOE HATSHKEHUE U KalUJUIIPHBIE
ABJICHUS B NIPUPOJIE, KPUCTAJUIBI B IIpUpoJE, u3ydyeHue CollHLa, 3aMep3aHne

BOJIOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsI, CHeTa

2.17

Texnuueckue  ycmpoticméa: — KaOWUBIPbl, HPUMEPbl  HCIOJIb30BaHUS
KPUCTAJIJIOB, )KUJIKOCTHBIA TEPMOMETD, IaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIUICHHsI JIOMOB, TMTPOMETPHI, ICUXPOMETp, MapoBas TypOuHa, ABUraTeib

BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'ICKTpI/I3aI_II/I$[ TCII. I[Ba BUJAd SJICKTPUYICCKHX 3apAa10B

3.2

B3aumopnelictBue 3apspkeHHbIX Tenl. 3akoH Kynona

3.3

3aKoH COXpPaHCHUS SJICKTPUICCKOI'O 3apsdia

3.4

3J'ICKTpI/I‘-IeCKOC TI0JIC. HaHpH)KéHHOCTB SJICKTPHUYCCKOI'0 IOJIA. HpI/IHI_II/IH

CYNEpHO3ULHHU IEKTPUUECKHX T0JIeH (Ha KaYeCTBEHHOM YpPOBHE)

3.5

Hocutenn »snexktpudeckux 3apsgoB. JIeHCTBUE BIEKTPUYECKOro TOJISI Ha

OJICKTPUUCCKUC 3apAJbl. HpOBO)IHI/IKI/I " JUDJICKTPUKU




[TocTostHHBIN ek TpUUeCKUid TOK. JlecTBUS eKTpuieckoro Toka. Cuia Toka.

Hanpspkenue.
3.6 I=gq/t, U=A4/4
DIEKTPUUECKOE COMPOTUBIICHHE. Y IEITHbHOE AJIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R = pl/S
38 3akon Oma juis1 yyacTka snektpuueckoi nenu: I = U/R
[TocnenoBarenbHOE COEAMHEHUE TIPOBOTHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COETMHEHUE TPOBOJHUKOB PABHOTO COMPOTHUBIICHUS:
U=UgI=I+I;R=2.
2 2 -
CwmernanHbie COEAMHEHUS TPOBOITHUKOB
3,10 Pabota u MomHOCTb dekTpuueckoro Toka. A = Ult, P = Ul
3akon JIxoys — Jlenma:
3.11 2
. O=I"-R-t
310 OmnpeiT Opcrena. MarHuTHOE ToJie MPSMOTO MPOBOAHHMKA C TOKOM. JIWHUUM
MAarHUTHON UHAYKLUU
3.13 MaruuTHoe T10JIe NOCTOSHHOI'O MarHmTa. Bz3amMojeicTBHE ITOCTOSHHBIX
.1
MarHuTOB
3.14 JlelicTBME MarHUTHOTO TOJIs Ha MPOBOIHHUK C TOKOM
3.15 Omneitel ®apazest. SABneHue snekTpoMarauTHOW HHAYKuuu. [Ipasuiio Jlenua
Ilpaxmuyeckue pabomoi
W3mepeHne  3JIEKTPUUECKOrO0  COMPOTHBICHHMS  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPHUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOUICTO B MPOBOIHUKC

(pGSI/ICTOpH, J'IaMHO‘-IKa), OT HAIIPSKCHUA Ha KOHIAX INPOBOJHHKA; 3aBUCUMOCTHU




COIIPOTUBJICHUA OT JJIMHBI IPOBOJHHWKA, IJIOMIaJIX €TO MOIICPCYHOI0 CCUCHUA U
YACJIBHOI'O COIMMPOTUBJICHUA.

HpOBepKa mpaBujia JJIA SJICKTPUICCKOT O HAIIPSDKCHUSA TIPU MMOCICI0BATCIIbBHOM
COCAMHCHHUU IPOBOAHHKOB; IIpaBWJia IJId CHIIBI J3JICKTPUYCCKOI'O0 TOKa IMPU

napajuieIbHOM COSAMHEHUN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Duszuveckue sA6AEHUS 8 npupode: JJICKTPUYCCKUC ABJICHUA B aTMOC(l)epe,

3.17 3JIEKTPUYECTBO )KMBBIX OPraHU3MOB, MArHUTHOE T0J1€ 3eMJIH, Apeii] mostocos,
POJIb MAarHUTHOTO MOJIS JUTSl )KU3HU Ha 3eMile, OJIAPHOE CUSHUE
Texnuueckue ycmpoticmea: >JIEKTPOCKOI, aMIIepMETp, BOJBTMETP, PEOCTart,
CUETYMK  DIIEKTPUUYECKOW OHEPrHH, DIIEKTPOOCBETUTEILHBIE  MPHOOPHI,

3.18 HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsbl), AIEKTPUYECKHE
NPEIOXPAHUTENH, DJIEKTPOMArHUT, AJIEKTPOABHUraTeb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSHHOTO TOKa

3.19 DneKTpOMarHuTHbIE BOJIHEL. [1IKana 31eKTpOMarHuTHBIX BOJTH

3.20 JlydeBast mozaens cBerta. [IpsimonuHeliHOE pacipoCTpaHEHHE CBETa

3.21 3akoH oTpaxeHus ceta. [lnockoe 3epkano

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cBeta

324 JInnza. Xop nydeit B nuH3e. @okycHOE paccTossHUE JUH3bI. OnTHYecKas cuiia

' muH3el: D = 1/F

3.25 I'na3 kak onrtuueckas cucreMa. OntTudeckue npudopsl
Ipaxmuueckue pabomvi

H3mepenune onTu4ecKor CHITbl COOMpAroIei TMH3bI; (OKYCHOTO PAaCCTOSHHUS
coOuparorieit JTHH3HI (TI0 CBOMCTBY PaBEHCTBA Pa3MePOB IPEAMETa U U300paKeHHUs,
KOI/Ia MpeJMET pAacIloyIoKeH B JBOMHOM (hOKyce), MoKazaTess MPeOMIICHUs

3.26 | cTekna.

HccnenoBanue cBoiicTBa H300pa)KeHHs, MOJYYEHHOTO C TMOMOIIBIO
coOuparoieit TUH3bL;, U3MEHEHHs (DOKYCHOTO PacCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH YIJIa IPEJIOMJICHHUS] CBETOBOIO Jyya OT yIJla MaJeHHs] Ha TpaHUILIe
«BO3JIyX — CTEKJIO»

397 Qu3zuueckue serenus 6 npupode. 3atmenuss Comnua u JlyHbl, 1BeTa Ted,
' ONTHYECKHUE SIBTICHUS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpHUCKON, (oToanmapar, ONTHYECCKHE

CBETOBO/IBI




KBAHTOBBIE ABJIEHUA

PamnoakTuBHOCTE. Anb(a-, OeTa-, ramMmma-m3rydeHus. Peakiuu anbga-u oera-

4.1
pacrnazia

4o OmnbiTel Pesepdopna mo paccesHuto anbga-dactuil. IlmanerapHas mozaenb

' aToMa

43 CocraB aToMHOTO siipa. M3oTonsl

4.4 [Tepuon nmonypacmnajga aTOMHBIX s1JIep

4.5 SnepHble peakiy. 3aKOHBI COXPAHEHHUS 3apsI0BOI0 M MacCOBOTO YHUCEI
Qusuueckue s6neHUs 6 nNpupode: €CTECTBEHHBIN paJMOaKTUBHbBIN (oH,

4.6 KOCMHYECKHE JIyYd, paJMOAKTUBHOE MW3IyYCHHE MPUPOJHBIX MUHEPAJIOB,
JeicTBUE PaJMOaKTUBHBIX M3IyUYEeHUN HA OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea.: CIeKTPOCKOT, UHANBUYaTbHBIN T03UMETP, KaMmepa

BunbcoHa, aaepHas sHEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOT'O ITIPOLECCA

OBA3ATEJIbBHBIE YUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» @usuka: 7-i knacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHuE,
nepepadotannoe [lepoikun .M., IBanoB A.M. AxunonepHoe o011ecTBO
«M3parenscTBO «IIpocBemenue»

» ®usnka: 8-i Kjaacc: 0a30BbIM YPOBEHB: YUCOHHK; 3-€ U31aHuE,
nepepadotannoe [lepoikun .M., VIBanoB A.M. AxunoHnepHoe o01IecTBO
«M3parenscTBO «IIpocBemenue»

» dusuka: 9-if kmace: 6a30BBIM YPOBEHB: YUCOHUK; 3-¢ U3aHuE,
nepepadotannoe [lepoimkun .M., I'ytauk E.M., UBanoB A.U. u np.
AxnnonepHoe o0mecTBo «M3narenscTBo «IIpocBenienue»

METOANYECKHUE MATEPUAJIbBI JISs1 YYUTEJIA

NudopManimoHHO-METOIUYECKOE MTUCEMO 00 0OCOOEHHOCTSX MPEIoaBaHUs
yduebHoro npeamera «dusukay B 2025/2026 yuebHOM romay
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

Meroandeckrue peKOMEHAAIMHU TI0 CO3/ITAaHUI0 KJIACCOB TEXHOJIOTMYECKOTO U
€CTECTBEHHO-HAYYHOT0 Mpoduiiel U KJIacCOB C YIi1yOJICHHBIM U3yUYCHHEM
MaTeMaTHKH, PU3UKU, XUMUHU, OMOJIOTHU B 00111€00pa30BaTEIbHbIX
OpraHu3aIusiX ¢ UCMOIb30BaHUEM UHPPACTPYKTYpPhI, CO3JaHHON B paMKax
HalnoHansHOTrO npoekra «O0pazoBanue» (Ksantopuymsl, IT-kyosl, Touku
pocta u 1p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en profilej 2025.pdf

Meroanueckue pekomenaanuu. Opranuszanus Bzaumoaeiicteus “llkona —
By3 — npeanpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf

MeTtonudeckrue peKoMeHIAINH 110 N3y4eHUT0 TeMbl «llocTosTHHBIH
ANEKTPUUYECKHUM TOK» B IIKOJIBLHOM Kypce ¢pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika p e t.pdf

Y4eOHo-MeTogudeckoe obecrnedeHne mpoIeccoB MPEnoJaBaHus XUMHH,
Oouosioruu, GU3NKU HA YPOBHAX OCHOBHOTO OOIIETO U CPEAHETO OOIIEro
00pa30BaHuUs C BKIIOUYEHHEM JOMOJHUTENBHOTO HHKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-

content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

KonTtekcTHble 3a1aun. 3aganus K yueoOHoMy Kypcy «Duzuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

Meroauuecknii Kelc. DJIEKTpOMaraHuTHas MHAyKIusA. Pusnka. 8§ kiacc
(2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf
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HUAD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
e OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA 1IOK https://mouypoku.pd/
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