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®enepanbHas pabouasi nmporpamMma no ydeOHomy mnpeamety «Pusnka» (0a30BbIN
ypoBeHb) (mpenMeTHass o0mactb «EcTecTBeHHO-HaydHbIE MPEAMEThI») (Janee
COOTBETCTBEHHO — Iporpamma 1o (¢usuke, Gpu3nka) BKI0YAET HOSICHUTEIBHYIO 3aMKCKY,
coliepkaHue 00y4deHUs!, TIIaHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl 10 (pusmke,
TeMaTU4YeCKOe TUIAHUPOBaHUE, NIepeueHb (KOAU(PUKATOP) pacipeleICHHbIX 0 KilaccaM
IpOBEpsAEMbIX TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHON
IPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs M JIEMEHTOB COAEpKaHUA MO (U3UKE,
nepedeHpb (KoaudukaTop) NPOBEPSEMBIX TPEOOBAaHWUN K pPe3ylbTaTaM OCBOCHUS
OCHOBHOU 00pa30BaTEILHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs U 3JIEMEHTOB
conepxaHus o Ppu3nKe.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢u3uke Ha YpOBHE OCHOBHOTO OOLIET0 0Opa3oBaHUSI COCTAaBJICHA
Ha OCHOBE IIOJIOKEHUH M TpeOOBaHUM K pe3yjpTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3zoBaTesibHOM mporpaMmsbl, npenacraBieHHbix B @I'OC OO0, a Takxke
¢ yueroM (enepanbHO paboueld MporpaMMbl BOCIIUTAHUSA U KOHUENIUHU MTPENOIaBaHUs
y4ueOHoro npeamera «Puszukay.

CopnepxaHue mporpaMMmbl 1O  (U3MKE HalpaBiIeHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYAIOIIMXCS U OpraHU3alMI0 U3ydeHUs (PU3UKU
Ha JIeSITeIbHOCTHOM ocHOBe. B mporpamme mo (u3MKe y4YWUTHIBAIOTCS BO3MOXKHOCTHU
yueOHoro mpenmera B peanuzamuu TpeboBanuit PI'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM M METANpPEIMETHBIM pPe3yJibTaTaM O0y4YeHHs, a TakKe MEXIPEIMETHbHIC
CBSI3M €CTECTBEHHO-HAyUYHBIX YU€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHMs.

[IporpamMMa 1o (¢u3MKe yCTaHaBIMBAET paclpeaesieHue y4eOHOro maTepuania
no rojgaM oOyueHus (IO KJjaccaM), MpeasiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
M3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COIEPKAHMS U y4yeTe
BO3PACTHBIX OCOOEHHOCTEN 00yUaroIXCs.

[Iporpamma no ¢usmke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueil mporpaMMBbl [0 y4eOHOMY IIPEIMETY.

duszuka SBISETCS CHUCTEMOOOPA3YIOIIMM JUJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUIH,
M3y4aeMbIX XUMHEH, OUoorueit, actpoHoMHuer M (u3uvecko reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, MPENOCTaBIseT HauboJiee SCHbIE
oOpa3lbl MPUMEHEHUsT HAyYHOrO METOJla IO3HAHMS, TO €CTh CI0co0a MOMyYeHHUS
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 TJaBHBIX 3ajad  (U3UYECKOrO O0O0pa3oBaHHUS B CTPYKType OOIIEro
o0pa30BaHMs COCTOUT B JOPMUPOBAHUN €CTECTBEHHO-HAYYHOUW rPaMOTHOCTH U UHTEpECa
K HayKe y OOy4aromuxcs.
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N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAY4YHO OOBSICHSTH SIBJICHHUS,

OIICHUBATh U MOHUMATh 0COOEHHOCTH Hay4YHOTO UCCIICOBAHNUS;

WHTEpPIPETUPOBATh JAaHHBIE M  HUCIOJb30BaTh HAy4YHBIE  JIOKa3aTeJIbCTBA
IU1Sl IOJTyYE€HUST BEIBOJOBY.

Lenu n3yyeHus: GU3MKU HA YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUs OMPEIeICHbI
B KOHIENIMU TMpernojaBaHusi ydeOHoro mpeamera «Duszuka» B 00pa3zoBaTEIbHBIX
OpraHU3aUAX Poccuiickoiu Oenepanuu, PEATU3YIOLINX OCHOBHBIE
0011e00pazoBaTeNbHbIE TPOrPAMMBI.

Henu uzydyenust GuU3NKU:

npuUOOpETeHNEe UHTEpPEca M CTPEMIJICHHUS OOYYalolUXCs K HAYYHOMY H3YUYEHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHUE TMPEJCTABICHUI O HAYYHOM METOJIe¢ IMO3HaHUus U (HOPMUpPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

dbopMupoBaHHE€ HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTara HU3YYEHUs] OCHOB
CTpPOEHHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

dbopMupoBaHHe TPEACTaBICHUA O PpOAU (PUIUKA JJISI  Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymyiied mpodecCHoHATbHON
JeSTENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JalbHEIIeMy 0Oy4eHHIO B ATOM
HaIlpaBJICHUU.

JlocTikeHre 3TUX 1eNiel MporpaMMbl Mo (U3UKEe Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEYIONINX 3a/1a4:

MpUOOpETEeHUE 3HAHMN O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHUUYECKUX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpETEeHUE YMEHUN ONHUCBhIBaTh M OOBACHATH (UBHMYECKUE SBJICHUS
C UCIOJIb30BaHUEM IOJTYUYECHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEUICHUS MPOCTEUIIHNX PACUYETHBIX 337a4 C MCIOJIb30BAHUEM
(dbuznyeckux mMojiesiel, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOMIOAAaTh MPUPOJHBIC SIBJICHUS U BBIMIOJHATH OIBITHI,
nabopatopHble PabOTBHl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C HCIOJIb30BaHUEM
HU3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ HH(POpMalHeil PU3NIECKOTO COAEP KaHusl, BKIIFOYas
HHpOpMAIIUIO O COBPEMEHHBIX JOCTIKCHUSX (U3UKH, aHAIU3 U KPUTHYECKOE
OlICHHBaHUE UH(GOPMALINH;

3HAKOMCTBO CO cdepamMu MNpodhecCHOHAIBHON JESATEILHOCTH, CBSI3aHHBIMU
¢ (usukoi, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
(bu3nYeCcKOl HAYKH.

OO6miee 4mMCIO YacoB, PEKOMEHIOBAHHBIX MJI HM3y4YeHUs (U3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 vaca B HeJien0), B 8 kiacce — 68 yacos
(2 yaca B Hezrenm0), B 9 kiacce — 102 yaca (3 yaca B HEZIEIIO).
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[Ipeanaraemslii B mporpamMme 1o GU3MKe nepeveHb 1a00paTopHbIX padboT U OTIBITOB
SIBIISICTCS. PEKOMEHIATEIbHBIM, YIUTENb JICJIAeT BRIOOP MPU MPOBEICHUU JIA00OPATOPHBIX
paboT W OMBITOB C YYETOM WHAWBHUIYAIBHBIX OCOOCHHOCTEW OOYYaIOIIMXCS, CIHCKA
IKCTIEPUMEHTAIBHBIX 33IaHUM, MPeUIaraeMbIX B paMKaX OCHOBHOTO TOCYIapPCTBEHHOTO
HK3aMeHa Mo (PU3HUKE.
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COIEPKXAHUE OBYYEHMUA
7 KJIACC
PDu3uKa M ee poJb B IO3HAHUM OKPYIKaIOLIEro Mupa
®usuka — Hayka o npupoxae. SAsmeHus npuponasl. Dusznueckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BennynHbl. M3Mepenne ¢pusndeckux BenuunH. Ousnueckue npudopsbl.
[TorpemnocTs n3MepeHnii MexayHapoHas CUCTEMA €IUHULL.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHBbIE HAayKM  H3Y4alOT  MPHUPOAY.
EcTecTBeHHO-HaY4YHBIN METO/] IO3HAHUSA: HA0IIOIEHNE, IOCTAHOBKA HAYYHOI'O BOIpOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 00BICHEHHE HAOII0JaEMOTO
apyeHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu
MexaHunueckue, TeIIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckue NpudOPsI U MPoLeypa MPSMbIX H3MEPEHUM aHAIIOTOBBIM U ITU(POBBIM
prudOpOM.

JlabopamopHvie pabomul u onvimol

Omnpenenenre LEHbI JEJICHUs Kbl U3MEPUTEIBLHOr0 Ipudopa.

N3mepenne paccTosHU.

N3mepenue o0beMa )KUAKOCTU U TBEPAOIO Tea.

Omnpenenenne pa3MepoB MajbIX TEJ.

N3mepenne TtemriepaTyphl MPU MOMOIIM KUIKOCTHOTO TEPMOMETpPA M JaTUUKA
TeMIepaTyphl.

[IpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3BI: JAATBHOCTD MOJETa MIApHKa,
MYLEHHOTO0 TOPU30HTANIBHO, TEM OO0JIbIlE, YeM OOJIbIIIE BHICOTA ITyCKa.

IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHHH BelIeCTBA

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBrkeHue yacTull BemecTBa. CBA3b CKOPOCTH JBHKEHHUS YACTHUL] C TEMIIEPATYPOU.
BbpoyHoBckoe nBuxenue, nuddysus. BzaumoaeicTBue 4acTuil BEECTBA: TPUTSHKEHHE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIECTBA: CTPOEHUE TIa30B, XUAKOCTEHM M TBEPIBIX
(kpucTajymyeckux) Ten. B3auMocBsA3b MEXKIy CBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U KX AaTOMHO-MOJIEKYJIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBHYKEHUS.

Ha6nronenue nuddysun.

HabGmonenve sBneHUl, OOBSICHSIONUXCS TPUTSHKEHUEM WM OTTaJIKWBAaHUEM
YacTHIl BEIIECTBA.


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanbHas paboyvas mporpamma | duszuka. 7—9 xiraccel (6a30BbINH YPOBEHbD)

JlabopamopHhvie pabomul u onvimol
OreHka quamMeTpa aToMa METOZI0M PSOB (C UCTIOIb30BaHueM (hoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

JIBMKeHMe U B3AaUMOJAEHCTBHUE TeJl
Mexanudeckoe IBHKeHHE. PaBHOMEpHOE M HEpaBHOMEpHOE IBHKEeHHE. CKOPOCTH.
Cpennsisi CKOpOCTh P HEPABHOMEPHOM JIBHIKEHHUH. PacyeT myTH 1 BpEMEHHU JABUKEHHUS.
SBnenue nuHepuuy. 3aKOH MHEPLMH. B3anMoaeicTBrE Te Kak IPUYMHA U3MECHEHUS
CKOPOCTH IBIKEHHUs Tel. Macca Kak Mepa MHEPTHOCTH Tena. [IIMoTHOCTH BelecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMa BELIECTBA.

Cuita kak XapakTepucTuka B3auMoaencTBus Ten. Cuiia ynpyroctu M 3akoH I'yka.
N3mepenne cuiibl ¢ TOMOLIBIO AMHAMOMETpA. SIBiIeHue TAroTeHus U cuwia Tsbkectd. Crna
TSDKECTH Ha IpYyrux maHerax. Bec tena. HeecomocTs. CrioxkeHne cui, HalpaBiIEeHHBIX
no ojaHou mnpsmou. PaBHopmencTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUA
U TpeHUE NOKos. TpeHne B IpUpoOae U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHn4ecKoro IBM>KEHHUS Tela.
N3mepenne CkopocTr NPSAMOIUHERHOTO JBUKEHUS.
HaGntonenue siBneHust MHEPIUU.
Ha6nronenue u3mMeHeHus: CKOpOCTH MPY B3AUMOJICHCTBUH TEN.
CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TE.
CiioxeHune cui, HanpaBJIEHHBIX IO OJHOMN MPSAMOMU.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (IIAPUKa B KUIAKOCTH, MOJIEIH
AIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

Omnpenenenue cpegHeil CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa 0 HAKJIOHHOU
TIOCKOCTH.

Omnpenenenne MIOTHOCTH TBEPAOTO Tea.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (fehopMaliu) Mpy>KUHbI
OT IIPUJIOKEHHON CUJIBL.

OnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Telia
Y XapakTepa COMPUKACAIONIUXCS TTOBEPXHOCTEH.

JlaBJjieHHe TBepABIX TeJl, dKUIAKOCTel U ra3oB

Hasnenue. CriocoObl yMEHbILIEHUSI W yBENWYeHHs naBiieHus. JlaBneHue rasa.
3aBUCHUMOCTD JIaBJIEHUs ra3a oT o0beMa, TeMrepatypsl. [lepenaya naBieHus TBEpAbIMU
TEIaMH, >KUAKOCTSIMU U Tra3zamMu. 3akoH Ilackamsa. IIHeBMaTMueckue MalIvHBI.
3aBUCUMOCTh JABJICHHUS] JKUJIKOCTH OT DIyOMHBI. [mapoctaTuueckuil mapaiokc.
CooOmraromuecs cocyabl. [ napaBnuyeckiue MEXaHU3MBI.

Atmocdepa 3emnum u arMmocdepHoe aaBieHue. I[IpudMHBI CyLIECTBOBAHMS
BO3aymHOM oOomouku 3emiu. Omneir Toppuuemnu. M3mepenune atmochepHOro
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JaBJieHUsl. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MODS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE XKUJKOCTM M Ta3a Ha MNOTPYXKEHHOE B HUX Teyo. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxormiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIEPATYpPHI.

[lepenaya gaBieHUs JKUIKOCTHIO U Ta30M.

Coo01maromuecs CoOCybl.

I'mppasnuaeckunii mpecc.

[IposiBieHmne AeiicTBUS aTMOC(EPHOTO TaBIICHUS.

3aBUCHUMOCTh BBITAIKMBAIONICH CHJIBI OT 0OObeMa MOTrPYKEHHOW YacTH Teja
Y IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEHN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue 1UIaBaHWA TEN: IUIABAHWE WU TIOTPYKEHUE Tel B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJAE OT 00beMa MOTPYKEHHOU
B KHUJKOCTh YaCTH TeJa.

OnpeneneHue BBITAIKABAIOLIEW CHJIbI, JEHWCTBYIOIIEM Ha TEJO, IOIPYKEHHOE
B KHUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKHABAIOIIEH CHIIBI, JEUCTBYIOIIEW Ha TEJO
B KHUJKOCTH, OT MaccChl TeJa.

OnbITHl, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHUJIIbI, JEHCTBYIOLIEH
Ha TEJIO B )KUJIKOCTH, OT 00be€Ma MOTPY>KEHHOW B KMJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTU
AKHUJKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHHUE JOJKH U ONpENEJICHUE ee
Ipy30H0BEMHOCTH.

PaGoTa u MoHOCTBH. JHEPrus

Mexanudeckas padbota. MOITHOCT®.

[IpocThie MEXaHU3MBI: pblYar, OJIOK, HAKIOHHAS TJI0CKOCTh. [IpaBuio paBHOBecHs
peruara. [IpuMeHeHnue mpaBwia paBHOBECHS pbhlyara K OJOKY. «30JI0TOE MPaBUIION»
Mexanuku. Koaddunment nonesnoro nericteus (nanee — KIIJI) mpocThix MexaHU3MOB.
[IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprus. Kunernueckas u noreHunaibHas 3Heprus. [Ipespaienue
OJIHOTO BHUJA MEXAaHUYECKOW OHHEPruu B JpPYyrol. 3aKOH COXPAHEHUS JHEPTUH
B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl IPOCTHIX MEXAHU3MOB.
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JlabopamopHhvie pabomul u onvimol

OmnpeneneHre pabOThl CHIBI TPEHHs TMpPU PAaBHOMEPHOM JBIDKEHHUHM Tela
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

HccnenoBanue ycIoBUil paBHOBECHS phIyara.

N3mepenne KII/] HakKIOHHON INTIOCKOCTH.

W3ydenne 3akoHa COXpaHCHHUSI MEXaHUYECKON YHEPTHH.

8 KVIACC

TemnoBble siBJICHUS

OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYIT. OMBITHI, MTOATBEPKIAIOIINE OCHOBHBIE IMOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenn  TBepIOro, KHAKOTO M ra3000pa3HOr0  COCTOSIHMM  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObSICHEHHWE CBOMCTB Ta30B, KHJIKOCTEU
U TBEPABIX TEJI Ha OCHOBE IOJOKEHUNW MOJIEKYJSIPHO-KUHETUUECKOW TEOPUHU.
CmaumnBaHK€e U KalWUISIPHBIE SIBJICHUS. TerIoBO€e paclliupEeHUe U CKaTHeE.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKEHHS YACTHLI.
Buytpennsis sueprus. CrocoObl M3MEHEHUs BHYTpPEHHEH HHEpruu: Teruionepeaayda
U CcOBeplIeHHEe paboThl. Buapl Temionepenayu: TEMJIONPOBOAHOCTh, KOHBEKIHA,
U3JIy4CHHUE.

KonuyectBo TemnoTel. YnenpHas TEIJIOEMKOCTh BeliecTBa. TermmooOMeH
U TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OanaHca. IlnaBnenue u oTBepaeBaHue
KpUCTAJUIMUYECKUX BEIIECTB. YJIenbHas Teryora r1uiaBieHus. IlapooOGpa3zoBanue
n koHxaeHcauus. Hcnapenue. Kunenwe. VYgenbHas Temaora mnapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO 1aBJICHHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIUIMBA. Y AebHas TEIUIOTa CTOPAHMUSL.

[Tpuntunel padoTs! TermoBsix npurareneit KI1J remmoBoro neuratens. TemmoBbie
JBUTATENM U 3alIMTA OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOIIECcCaX.

Jlemoncmpayuu
Hab6nronenue 6poyHOBCKOTO IBUYKEHUS.
Ha6nronenue nuddysun.
Habmronenue sBiaeHu CMauyuBaHUS ¥ KalTWJUISIPHBIX SBJICHUM.
HaOmntonenue TeniaioBoro paciimpeHus Ted.
N3menenune naBieHys ra3a mpu n3MeHeHHH 00beMa M HarpeBaHUH WU OXJIaKICHHUH.
[IpaBuia n3mMepeHus TEMIIEPATYPHL.
Bunsl reronepenaumn.
OxnaxaeHue Mpy COBEPIIICHUN PAOOTHI.
Harpesanwue npu coBepiiieHnr paboThl BHEITHUMHU CHUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

10
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Habmronenue kumexus.
HaGnronenue mocTostHCTBA TEMITEPATyPhI IPH TUIABJICHUH.
Moenn TeIUIOBRIX JIBUTATEIIEH.

Jlabopamopnvie pabomsi u onvimol

OnbIThI 110 OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHUSL.

OnbITI O BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl 0 HAOIIOJEHUIO TEIIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEN.

Omnpenenenue naBpaeHUs BO3ayXa B Oa/IOHE IIIPHIIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCHMOCTH MAaBJICHHS BO3AyXa OT €ro odobema
Y HarpeBaHUsI WA OXJIAXKICHUSI.

[IpoBepka TruUIOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KUIAKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

Habitoienue n3MeHeHus: BHYTPEHHEHW SHEPTUM Tejla B pe3ysbTare TeIionepeaadu
1 paOOThl BHEIIHUX CHJI.

HccnenoBanue gBIEHHS TEIJIOOOMEHA MPU CMEIMIMBAHUU XOJIOAHOW W ropsuen
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH TMpH TEIJI0O0OMEHE
C HarpeThIM METAJUIMYECKUM LIWIMHAPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca UCIapeHus.

OmnpeneneHrne 0OTHOCUTENIBHOM BJIAXKHOCTH BO3yXa.

Onpenenenne yaeabHOM TEMIOTHI IIJIABJIEHUS JIbJA.

JJIeKTPUYeCKHEe U MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa SIeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsKeHHBbIX Tell. 3akoH KynoHa (3aBUCUMOCTh CUJTbI B3aUMOACHCTBUS 3apsSyKEHHBIX T
OT BEJINYMHBI 3aPSII0B U PACCTOSIHUS MEXKIY TEIIaMH).

Onextpuyeckoe 1nosie. HampspkeHHOCTh  3yIeKTpuueckoro mojs. [IpuHoun
CYTNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn »snektpudeckux 3apsAnoB. ODJIEMEHTAPHBIA JJIEKTPUUYECKUM  3apsl.
Crpoenue atoma. IIpOoBOAHMKN M NHUAIEKTPUKH. 3aKOH COXPAHEHHUS JIEKTPUYECKOIO
3apsja.

DNEKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHMS AIEKTPUUECKOro Toka. IcToUHMKN
IIOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPUYECKOrO TOKa (TEIUIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUIKOCTAX U razax.

OnekTpuueckas uenb. Cuiia Toka. DIeKTpudyeckoe HanpspkeHrne. COnpoTUBIIEHUE
MIPOBOAHUKA. Y IEIBHOE COMNPOTUBIICHUE BellecTBA. 3akOH Oma Juisi ydacTKa LIEMH.
ITocnenoBarenbHOE M NTapaUIEIbHOE COCIUHEHUE ITPOBOIHUKOB.

PaboTa n MOUTHOCTH ANIeKTpUUYEcKOoro Toka. 3akoH /[xoyns—JIenua. DnekTpuueckue
e U MOTPEeOUTENH dIEeKTpUUecKoi 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.
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[TocTostHHble MarHuThl. B3auMopaeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noje. MarautHoe nosie 3eMJIM M €ro 3HaueHue s Ku3Hu Ha 3emuie. OnbIT DpcTesa.
MaruuTHoe 1oJie 3JEKTPUYECKOro ToKa. [IpuMeHeHue 31eKTpOMarHuTOB B TEXHUKE.
JleiicTBMEe MarHUTHOTO TMOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MTOCTOSIHHOTO
ToKa. lMcnonb3oBaHME — JJIEKTPOABUIATENEM B TEXHUYECKUMX  YCTPOMCTBAX
U Ha TPAHCIIOPTE.

Oneitel @apajnes. SBieHHE 3IEKTPOMarHUTHOM wuHAyKuuu. lIpaBuno Jlenuna.
Onektporeneparop. CrnocoObl MOTYUYEHUS! AIEKTPUUECKON IHEPTrUH. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DJIEeKTpU3aLUs TEN.
JIBa pona 3NEeKTPUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3apSIKEHHBIX TET.
Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS MHIYKIUSI.
3aKOH COXPaHEHHUS JICKTPUUECKUX 3aPAJIOB.
[TpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B HKHUJIKOCTH.
["a3oBbIi paspsia.
N3MepeHue cuibl TOKa aMIIEpMETPOM.
N3Mepenne 351eKTpUYeCKOro HalpsKEHHUsI BOIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
B3anmoieiicTBE MOCTOSHHBIX MAarHUTOB.
MoennpoBaHre HEBO3MOKHOCTH Pa3ICJICHUS TOJIOCOB MarHuTa.
MopaenupoBaHuE MAarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.
OnsIT Opcrena.
MarauTHoOE 1ojie TOKa. DJIEKTPOMArHuT.
JlelicTBHE MarHUTHOTO IOJI Ha MPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSTHHOTO TOKA.
UccnenoBanue aBiaeHUs SIEKTPOMArHUTHON UHAYKIIHH.
Onbitel Dapajes.
3aBUCHUMOCTh HAMPABJICHUS UHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHSI.
DJIIEKTPOreHepaTop NOCTOSIHHOTO TOKaA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI IO HAOJTFOICHUIO JICKTPU3AIMY TEI MHIYKIIUCH U TIPU COTIPUKOCHOBCHHH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKHU U JTUDIICKTPUKH.
CoOopka u nmpoBepka pabOThI ANEKTPUIECKON LIETTH TOCTOSTHHOTO TOKaA.
N3mepenue u peryaIupoBaHUE CHITBI TOKA.

12
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N3Mepenue u peryinpoBaHue HaNPSKEHHUSL.

HccnegoBanue  3aBUCUMOCTH  CWJIBI  TOKa, MAYIIETO  4Ye€pe3  PE3UCTOP,
OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUECKOTO  COMPOTUBIICHUS
IPOBOJHMKA OT €r0 JJIMHBI, INIOMAAU ONEPEYHOTO CEYEHUS U MaTEpHAIIA.

[IpoBepka npaBuiia CIOKEHUS HANPSIAKECHUM TP MOCIIEI0BATEILHOM COCIMHECHUN
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A1t CUIIbI TOKA MPH MApALICIIbHOM COEIUHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AJIEKTPUIUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.

UccnenoBanue  3aBUCUMOCTM  CWIBI  TOKA, MAYLIETO 4Yepe3  JIAMIIOYKY,
OT HANPSHKEHUS HA HEW.

Onpenenenue K111 HarpeBaTens.

HccnenoBanne MarHUTHOTO B3aWMOICHCTBUS TOCTOSIHHBIX MArHUTOB.

N3ydyeHre MarHMUTHOTO TIOJII TOCTOSIHHBIX MAarHUTOB TMPU UX OOBEAMHEHUU
Y pa3geiacHNM.

HccnenoBanue neMCTBUS INEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJACHCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.

N3ydeHune neicTBUS MArHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

Nsmepenue KIIJ anekTpoaBUrateibHON yCTaHOBKH.

OMnbITHI IO UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKIIUU: UCCIIEIOBAHNE
M3MEHEHHI 3HaYEHHS U HAIIPaBJICHUSI HHAYKIIMOHHOTO TOKA.

9 KITACC

Mexann4yeckue siBJIeHUSA

Mexannueckoe  aBwkeHMe. MarepuanbHass — Touka. Cucrema  oTcuera.
OTHOCHUTEJIBHOCTh ~ MEXaHWYECKOIO  JIBM)KEHMS. PaBHOMEpHOE  IPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMmMepHOe mpsMoiIMHEWHOe JBrkeHue. CpenHsis W MIHOBEHHas
CKOpOCTB TeJjla IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHoyckopeHHOE mpsiMosiMHEHOE JiBMkeHrne. CBoOOIHOE MajIeHHE.
Onbitel ['anunes.

PaBHOMepHOE JBWXKEHHE MO OKpyXHOCTU. llepuon u yacrora oOpauieHwus.
JIunelinas u yrioBas CKOpocTu. LleHTpocTpeMUTENTBHOE YCKOPEHUE.

ITepsbii 3akoH HrproTrona. Bropoit 3akoH Hperorona. Tpermit 3akoH HbroroHa.
[TpuHIMI CyTIEpIIO3ULIU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHMs: Cwiia TPEHUS CKOJbKECHUS, CUJIa
TPEHHUsI IOKOS1, APYTUE BUIBI TPEHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
JBmwxenne mianer Bokpyr ConHua. IlepBasg kocmmueckass ckopoctb. HeBecomocThb
U NIEPETPY3KH.
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PaBHOBecue MmaTepuanbHON TOYKH. AOCONIOTHO TBepAaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OChIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tema. M3meHenne wumiynbca. Mmiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE ABMKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSHKECTH, YyIPYrOCTH, TPEHUS.
Cs13b 5Hepruu u padoThl. [loTeHnnanbHast 3HEPrus Tena, IOAHATOrO HaJl IOBEPXHOCTHIO
3emun. [loTeHnmanpHas sHEprus ckaroil npyxunsl. Kunernueckas sneprus. Teopema
0 KMHETUYECKOM 3HEPIUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SJHEPIUH.

Jlemoncmpayuu

HaGmoneHne MeEXaHMYECKOTO JIBWDKEHHUS Tella OTHOCHTENBHO Ppa3HbIX Tell
oTcUeTa.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ TEJIa OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABVKEHHS.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habutoienue 1BrukeHus Teja 1o OKpy>KHOCTH.

HabGmoneHne MeXaHMYeCKHUX SIBJICHHM, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» npu ee paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHHM OTHOCUTEIBHO KaOMHETa
¢bu3uKu.

3aBUCUMOCTb YCKOPEHUS TEJIA OT MACCHI TEJIA M IEHCTBYIOIIEH HA HETO CHJIBI.

Hab6nronenue paBeHCTBaA CHIT IPU B3aUMOJICHCTBHUH TEII.

N3meHenue Beca Tesa Npu YCKOPEHHOM JBHKCHUH.

IIepenauya ummyJsibca Ipy B3aMMOIEHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHUCTBHH.

CoxpaHeHne UMITyJIbca TPU a0COJIFOTHO YIIPYTrOM B3aUMOIEHCTBHH.

Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHU4eCKOM SHEPTrUr IPH CBOOOTHOM IaJICHUU.

CoxpaHeHHnE MEXaHMYECKOM JHEpPruuM IpH JBMKEHUM Tejla IOJ JIEHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTpyrpoBanue TpakTa AJisl pa3roHa U JallbHEUIIEro paBHOMEPHOTO JIBU>KEHUS
IIapyKa UK TEJICKKH.

Omnpenenenue cpeHEel CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
110 HAKJIOHHOW MJIOCKOCTH.

OrnpeneneHre yCKOpEeHHs Teja IpU PaBHOYCKOPEHHOM JIBM)KEHUU IO HAKJIOHHOU
TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0€3 HauaJIbHOW CKOPOCTH.
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[IpoBepka rumoTe3bl: €clii MpU PaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HadallbHOMN
CKOPOCTU IIyTH OTHOCATCS KaK PAJl HEUETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEKYTKHU
BPEMEHU OJINHAKOBBHI.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHUS CKOJBXKEHHS OT CHJIbI HOPMAaJIbHOIO
JIaBJICHHUSL.

Omnpenenenue ko3 uieHTa TPEHUS CKOJIBKEHUS.

Omnpenenenre KECTKOCTH PYKUHBI.

Onpenenenre padOThl CWIbI TPEHHs TPU PABHOMEPHOM JIBHJKEHUU Tela
10 TOPU30HTAIIBHON TOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPHU MOABEME I'py3a C MCIOIb30BAHUEM
HEIOABUKHOTO U MOABUXKHOTO OJIOKOB.

N3ydenue 3ak0Ha COXpPAHEHUSI SHEPTUU.

Mexanuueckue KoJie0aHus ¥ BOJIHDI

KonebarenbHoe paBumxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUIl: NEpHO/,
4acToTa, aMIUIMTyaa. MaremMaTudecKuil U TPYKUHHBIM MasTHUKHU. [IpeBpaieHue
SHEPIruu MPH KOJIeOATEIHLHOM JABUKECHUM.

3aryxarone kojiebanus. BeiHyXaeHHbIE KoneOaHusa. Pe3onanc. MexaHnuueckue
BOJIHBI. CBOMCTBAa MeXaHW4YeCKUX BOJH. [Ipo/ionbHbIE W momepedyHble BOJIHBI. J[irHa
BOJIHBI M CKOPOCTh €€ pachpocTpaHEHMs. MexaHMYeCKHE BOJHBI B TBEPJOM TeJe,
CEHICMHYECKHE BOJIHEI.

3ByK. ' poMKOCTB 3ByKa 1 BbIcOTa ToOHA. OTpakeHHe 3Byka. IH(Ppa3ByK 1 yIbTpa3ByK.

Jlemoncmpayuu
Habmnronenue konebanuii Te moj 1eMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacnipocTpanenue mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (HA MOJIEIH).
HaGnronenue 3aBUCHIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomul u onvimol

OnpeneneHre 4acTOThl U Mepro/i1a KoeOaH!i MaTeMaTHIeCKOro MasTHHKA.

OnpeneneHne 9acTOThl ¥ TIeproia KoJIeOaHUi MPY>KWHHOTO MasTHHKA

HccnenoBanue 3aBHCHMOCTH TepHoja KoeOaHUi MOABEIIEHHOr0 K HUTH Tpy3a
OT JUIMHBI HUTH.

HccrnenoBanne 3aBHCHMOCTH  TepHOJa KOJICOAHHWH MPYKUHHOTO MasTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TEpHOIa KOJICOaHHH TPy3a, MOJABEIICHHOIO K HHTH,
OT Macchl Tpy3a.

OMnpITEL, JIEMOHCTPUPYIONINE 3aBUCHMOCTH IEpPHOAA KOJICOAHHWHA TPY>KUHHOTO
MasTHUKA OT MacChl IPy3a U )KECTKOCTH MPYKUHBI.

N3mepenune yCKopeHus: CBOOOTHOTO TIa/ICHHSL.
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DJIEKTPOMATHUTHOE M0JI€e U 3JIEKTPOMArHUTHbIE BOJIHbI

DNEeKTPOMarHuTHOE ToJe. DNEeKTpOMarHUTHHIC BOJIHBI. CaoiicTBa
aneKTpoMarHuTHbIX  BodH. Illkanma snekTpomarHuTHBIX  BOJH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBS3H.

DJeKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOICTBA CBETA.

Jlabopamopnvie pabomoi u onvimul
N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBbIO MOOUIIBHOTO TeneoHa.

CBeToBbI€ IBJICHUSA

JIyueBasg mopnens cBerta. Mcrounuku csera. IIpsMosMHEHOE pacnpoCTpaHEHHE
ceeta. 3armenuss Connua w Jlywel. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

IIpenomnenue cBeta. 3akoH IpenomieHus cBera. [lonHoe BHyTpeHHee
oTpakeHue cBeTa. Vcnojb30BaHHE MOJIHOTO BHYTPEHHErO OTPAXKEHHSI B ONTUYECKUX
CBETOBOJIAX.

JIunza. Xox nydeil B nuH3e. OnTudeckas cucrema (oToarmapara, MUKpPOCKOMa
u Teneckona. ['na3 kak ontuyeckas cucrema. biim3opykoCcTh U 1adbHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciektp. Onbitel HetoToHa. Clo’keHHE CIEKTPaTbHBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpsiMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenune u3o0pakeHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
Onrtuueckuid CBETOBOJ.
Xox mydeii B cOOMparoIiei JInH3e.
XO0J JTydeil B pacCEenBArOLLIEH JIMH3E.
[Tomryuenune n300paskeHUi C TOMOIIBIO JIMH3.
[Ipunuun nevictBus poroanmnapara, MUKpOCKOIA U TEJIECKOMA.
Mopens rinasa.
Pasnosxenue 0enoro cBeTa B CIEKTP.
[Tomryuenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH YIJIa OTPaKEHUsI CBETOBOIO JIyda OT YIJIa HaICHHUS.
W3ydeHne XxapaKTepUCTHK U300paskeHUs IIpeIMEeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJTa MIPEIIOMIICHUST CBETOBOTO JIy4a OT YIJIa TIaJCHHUS
Ha TPaHUIIC «BO3TYyX—CTEKIION.
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[Tonyuenne n300pa>keHH ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI.

Omnpenenenre HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CHEKTP.

OnbITH 10 BOCHPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUU Yepe3 IIBETOBBIC

(UITBTPBI.

KBaHTOBBIC SIBJICHUSA

Onwitel  Pesepdopna m mumanerapHas mozenb aroma. Monens atoma bopa.
Hcenyckanne u norsomeHue ceera aromoM. KBanTel. JInHenyaTsie COEKTPEI.

PagnoaktuBHOCTE. Anb(da-, OeTa- u ramma-usinydeHus. CTpoeHre aTOMHOTO spa.
Hyxnonnas Mozaens atoMHOTO sapa. M3oronsl. Pannoakrusable npespamenus. [lepuon
ITOJTypacIiaia aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsJ0BOI0 U MACCOBOIO YUCEN. DHEPIHUs
CBA3M aTOMHBIX szep. CBsA3b Maccel M SHEpruu. Peakuny cuHTE3a W JIEIEHUS sIEp.
Nctounnku sneprun ConHIA U 3BE3I.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYEHHM Ha JKUBBIC
OpTaHU3MBL.

Jlemoncmpayuu
CrexTpbl U3Ty4eHUS U OTJIONICHUS.
CrexTpbl pa3IM4HbIX Ta30B.
CnekTp Bojgopoaa.
Habnronenue tpexoB B kamepe Busbcona.
Pabota cueTurka HOHU3UPYIOITUX U3TYUEHUM.
Perucrpatius u3mydeHus: IpUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

JlabopamopHwvie pabomul u onvimol

HaGnroneHue CrionHbIX U TIMHEHYATIX CTICKTPOB U3ITydeHUSI.

HccnenoBanue TPEKOB: M3MEPEHHE JHEPTHMH YACTHIIBI 110 TOPMO3HOMY MyTH
(o dhoTtorpadusam).

N3mepenne panrnoakTuBHOTO (hOHA.

IoBTOPUTEIBbHO-0000IIAKOIIHIT MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOMUM  MOAYJb MpEeAHA3HAUYCH A CUCTEMAaTH3alluu
1 0000IIECHHUS] TPEJAMETHOTO COACPKAHUS W OIbITa JCATEILHOCTH, IMPHOOPETECHHOTO
Mpy W3YYEHUU BCEro Kypca GU3WKU, a TakkKe s TMOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY AK3aMEHY 10 (pu3uke Jij1si 00y4aromuxcs, BHIOPABIINX ATOT YUEOHBIN
MpeIMET.

[Ipy wu3yyeHHH JAHHOTO MOJYJSI PEATM3YIOTCSA W CUCTEMAaTU3UPYIOTCS BUJIBI
NEATeIbHOCTH, HAa OCHOBE KOTOPHIX OOECHeUYrBACTCS JOCTIKEHUE MPEAMETHBIX
M METalpeAMETHBIX  IUTAHUPYEMBIX  PE3yJbTaToB  OOyudeHus, GopMUpYyeTCs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIECIOBAHUS
SIBJICHUU TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSICHITH (PU3NUYECKUE SIBJICHUSI,
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OpUMEHSISE TOJYYEHHbIE 3HAHMS, pellaTh 3aJa4d, B TOM YHCJIE KayeCTBEHHBIE
U DKCIIEPUMEHTAIbHbIE.

[IpuHIMTIHATBHO AEATEILHOCTHBINA XapaKTep JaHHOTO MOAYJISl peaiu3yeTcs 3a CUET
TOTO, 4YTO OOYYAIOIIMECs BHIMOIHAIOT 3aaHKs], B KOTOPBIX UM IIpejiaraeTcs:

HA OCHOBE IMOJIyUYE€HHBIX 3HAHUW PAaCIO3HABATh U HAy4YHO OOBSICHATH (U3UUYECKUE
SABJICHUS B OKPYKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METObI UCCIIEOBAHNS (DU3HUECKUX SIBICHUN, B TOM YHUCIIE
JUTSI IPOBEPKHU TMIIOTE3 U MOJTYUYEHUs TEOPETUUECKUX BBIBOIOB;

OOBSACHATh HAyYHbIE OCHOBBI HamOOJEe BaXHBIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTHI, HalpUMEpP, MPAKTUYECKOIO HCIIOJIb30BAaHUSA PA3IUYHBIX HCTOYHHKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBpAIlCHUs M COXPAHEHUS BCEX HM3BECTHBIX BHUJOB
SHEPTUHU.

Kaxnad U3 TeM AaHHOTO MOJYJIS BKJIIOYAET HKCIEPUMEHTAIBHOE HCCIEI0BAHUE
oOoOmatoniero xapaxkrepa. MoJyib 3aBeplIaeTcs NPOBEACHUEM TUATHOCTHUYECKOMN
1 OIIEHOYHOU pabOoThI 32 KypC OCHOBHOI'O OOIIIEro 00pa3oBaHusl.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUASA

N3yuenune (u3Mku Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUsl HAMPABICHO
Ha JOCTIDKCHHE JMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIBHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe u3zydeHuss (pU3MKM Ha YpPOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUs
y o0y4aronierocsi 0yayT chopMUpOBaHbI CIEIYIOUIUE TNYHOCTHBIE PE3YIbTAThl B HACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHNS

IIPOSIBJICHUE HMHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(u3MYECcKON HAYKH;

LIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX-(U3HUKOB,

2) rpa:KIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYXIEHHU OOIIECTBEHHO-3HAUYNMBIX
U OTUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JIOCTIKEHUN
bu3uKy;

OCO3HAHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHITUIIOB B IEATEILHOCTH YUYEHOTO;

3)3cTeTH4YeCKOro BOCIIUTAHMSA:
BOCIIPHSTHE OSCTETUYCCKUX KadyeCTB (PH3NYCCKOH HAyKH: €€ TapMOHHYHOIO
MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) 1EHHOCTH HAYYHOI' O O3HAHMS

OCO3HaHUE LIEHHOCTH (DU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HaHUs
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHENILIEH COCTABIISIIOLIEN KYJIbTYPHI;

pa3BUTHE HAy4yHOW JIFOOO3HATENIBHOCTH, HHTEpeca K HCCIEeI0BATEIbCKON
NEATENBHOCTH;

S) popMupoBaHuUs KYJbTYPHI 310POBbS M SMOLMOHAIBLHOTO 0JIATONIOJIYYHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXKHOCTU MpaBUJI O€30MACHOrO MOBEJAEHUSI HA TPAHCIOPTE,
HAa JIOpOrax, C 3JeKTPUUECKHUM U TEIIOBBIM 000PYAOBaHHUEM B JOMAITHHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKA peQIIeKCUM, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY
Y TAKOI'O e NpaBa y APyroro 4eJoBeKa;

6) TpynoBOro BociMTAHMSA:
aKTMBHOE YYaCTHE B PCIICHWH TIPAKTUYCCKUX 3amad (B paMKaX CEMbH,
o0pa3oBaTenbHOI OpraHu3alii, HaCEJICHHOTO MyHKTa, POJHOTO Kpasi) TEXHOJIOTUIECKON
Y COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMINX B TOM YUCIE U PU3NUECKUX 3HAHWM;
HWHTEPEC K MPAKTUIECKOMY N3YUYEHUIO0 TTpodeccuil, CBA3aHHBIX ¢ (DU3UKOIA;
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7) 3K0JIOTHY€eCKOr0 BOCIIMTAHHUS:

OpHEHTallUs Ha MpUMEHEHUe (U3UYECKUX 3HAHUM /I pElIeHHs 3a7a4 B 00yacTu
OKpY’Karolel Cpeibl, IIIAHUPOBAHUS TOCTYIMKOB U OLICHKU UX BO3MOXHBIX TOCJIEICTBUN
IUTS1 OKPY’KAIOLIEN CPEBI;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa IKOJIOTUUECKUX TPOOIIEM U MyTEH UX PEIICHHUS,;

8) aganTanyu K M3MEHAIOIUMCS YCJIOBUAM COHMAJIBHOM U PUPOIHOM Cpe/ibl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BHINIOJHEHUH MCCIEIOBAHUN U MPOEKTOB
(¢u3nUYeCKOil HaNPaBICHHOCTH, OTKPBITOCT ONBITY U 3HAHUSAM JPYTHUX;

HOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JESITEIbHOCTD;

NOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUIA, B TOM Uncie GOPMYyTUPOBATD HIIEH,
MOHSITHSL, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SBICHUSX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B o0nacTu
bu3uKy;

IUTAHUPOBAHHUE CBOETO DPA3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA;

CTpEMJICHHE AaHaJN3UpPOBAaTh M BBISABIATH B3aMMOCBSI3UM TPHUPOJIBI, OOIIECTBa
Y SKOHOMUKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHMUIA;

OLIEHKA CBOMX JIEUCTBUM C YUETOM BIIMSHUS HA OKPY>KAIOIIYIO CPEAY, BOZMOKHbIX
rJ100aJIbHBIX ITOCIENCTBHUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare m3ydyeHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOyuaromierocs OyayT copMUpOBaHbl METANIPEAMETHBIE PE3YIbTaThl, BKIIOYAIOIINE
MO3HABATElIbHbIE  YHUBEpCajdbHble  y4eOHbIE  JIEWCTBUS,  KOMMYHUKATHUBHBIC
YHUBEpPCATbHBIC yUeOHBIC JCHUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIE YUeOHbIEC IEHCTBUSI.

ITo3HaBaTe/bHbIC YHUBEpPCAJbHbIC Y4eOHbIe AeiCTBUSA
ba3oBble Jloruyeckue 1eicTBUsA:

BBISIBIISITh U XapaKTepPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBICHUN);

yCTaHABJIMBATh  CYIICCTBCHHBIM  TpPHU3HAK  KJIACCH(PUKAIMHA,  OCHOBAHUS
JU1s1 OOOOIICHUS U CPABHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B pacCMaTpUBAeMbIX (haKTax, JTaHHBIX
1 HAOJTFOICHUSX, OTHOCSIIUXCS K (PU3NICCKUM SIBIICHHSIM;

BBISIBIISITh TPUYMHHO-CJICACTBEHHBIC CBS3M NPH M3YYCHHH (U3HUYECKUX SIBICHUI
U TIPOIECCOB, MPOBOAUTH BBIBOJBI C WCIOJIb30BAHUEM JICIYKTUBHBIX M WHYKTUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEJINYNH;

CaMOCTOSTENILHO BBIOMpATh CHOCOO pereHus: y4deOHoW (u3nyeckon 3amaun
(cpaBHEHHME HECKOJIBKUX BApUAHTOB PEIICHMS], BRIOOP HAanOoJIee OIXOISIIEr0 ¢ y9eTOM
CaMOCTOSTEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbie ncciexoBaTe/ILCKHE NeHCTBUSA:
MCII0JIb30BAaTh BOIIPOCHI KaK UCCJIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;
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IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY OIBIT, HECIOMXKHBIH
(U3UYECKUI IKCIIEPUMEHT, HEOOIIBIIIOE UCCIIEA0BaHNE (PU3UUECKOTO SIBJICHHUS,

OIICHUBAThH HAa MPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYICHHYIO B XOIC
MCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSTEILHO (OPMYIHPOBAaTH OOOOIICHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
POBEJICHHOI'0 HAOIIOEHUS, OTIbITA, UCCIICIOBAHUS;

POTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (UIUUYECKUX MPOIECCOB,
a TakKe BBIJBUTaTh TMPEIINOJOKEHUST OO0 UX Pa3BUTUM B HOBBIX YCIOBUSX
Y KOHTEKCTax.

Pabora ¢ undopmanueii:

MPUMEHATh Pa3jIUYHbIE METOJbl, HHCTPYMEHThl M 3alpochl MpU IIOHCKE
1 oTOope MHPOPMALMK WM JAHHBIX C YYETOM HPEIJIOKEHHOM Y4eOHOU (hU3HYECKOM
3a]1a4y;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  HUHTEPIPETUPOBATh  HH(POpPMALIHIO
Pa3IMYHBIX BUOB U POPM IIPENICTABICHHUS;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTUMAIbHYIO (POpMY MpeAcCTaBiIeHUS HHPOpMalUU
U WUIIOCTPUPOBATH PEIIAEMbIE 3a/1a4d HECIO0KHBIMU CXEMaMHM, JAHarpaMMaMiy, UHOU
rpauKoi ¥ UX KOMOWHALIUSIMH.

KoMMmyHuKkaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE eHCTBHS
Oo0uenne:

B XOJie OOCYXKJeHUusi y4eOHOro mMarepuana, pe3ylbTaToB J1abOpaTOpHBIX padoT
U TIPOCKTOB 3aJ1aBaTh BOTMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBl W BBICKA3bIBATh
UJeu, HAalleJICHHbIE Ha pelIeHHEe 3aJladyd W TOoJJepkKaHUEe OJarokenarelIbHOCTH
0OIIICHNS;

COTIOCTaBIIATh CBOM CYXKIEHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB JHAyora,
oOHapy>KUBaTh Pa3IMINEC U CXOJICTBO TIO3UITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATH PE3YJNbTAThl BBIMOJHEHHOTO (U3MUECKOTO OIbITa
(PKCTIepUMEHTa, UCCIIEA0BAHUS, IPOEKTA).

CoBMecTHasI 1eATEJBHOCTD (COTPYAHMYECTBO):

MOHUMATh M UCITOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW U WHIANBUYaIbHON pabOThI
MIPH PEIIeHNH KOHKPETHOHN (hM3UUECKOM MPOOIEMBI;

MPUHUMATh TIEJIM COBMECTHOW JESATEIHHOCTH, OPTaHU30BHIBATH JICUCTBHUS IO €€
JTOCTIKCHUIO: PACTIPEACISITh POJIH, 0OCYKIaTh MPOIECCHl M Pe3yabTaThl COBMECTHOU
paboThI, 00001IaTh MHEHHUS HECKOJIBKHUX YEIOBEK;

BBITIOJTHATH CBOIO YacTh PabOTHI, JOCTUTAsT KAYECTBEHHOTO pe3yJIbTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JECHCTBUS C IPYTUMHU WICHAMHA KOMAaH/IbI;

OIICHWBATh KauyeCTBO CBOEro BKJIaga B OOMMHA TPOIYKT II0 KPUTEPHSM,
CaMOCTOSTENEHO C(OPMYITHPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHSI.
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PerynsiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIe JAeMCTBUA
Camoopranuzamnus:

BBISBJISITH MPOOJEMBbl B JKU3HEHHBIX W YYEOHBIX CHUTyallUsAX, TPeOyIOIINX
11 pelieHus: GU3NYECKUX 3HaAHU;

OpUEHTHUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPUHATHS PEIICHUN (MHANBUAYAIbHOE,
MIPUHATUE PELIECHU B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION );

CaMOCTOSITEJIBHO COCTaBJISITh AJITOPUTM pEIIeHUs (PU3NYECKON 3a/a4l WM IUIaHa
UCCIIEJIOBAHUS C YYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh Mpe/IaraéMble BapuaHThl PEIICHHMI;

IIPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 34 PELICHHE.

CaMOKOHTPOJIBb:

JIaBaTh OLICHKY CUTYAIlMH U MpeJiaraTh MIaH € N3MEHEHUS;

OOBSCHATh TMPUYUHBI JOCTYDKCHHS (HEAOCTIIKEHUS) PE3ylIbTaTOB ICATEIHHOCTH,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM UYHCIE B XOJ BBIOJTHEHHUS
(U3UYECKOTO HCCIEOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIllUi, YCTAHOBIICHHBIX OMMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yJIbTATA IIEJIU U YCIIOBHSIM.

IMOLHUOHAJILHBIN HHTEJLJIEKT:
CTaBUTh Cce0s Ha MECTO JPYroro 4eJlioBeKa B XOJe CIopa WM JUCKYCCHH
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOTO.

IIpunsitue cedst U APyrux:
IpU3HABaTh CBOE TMPaBO Ha OMMOKY MpU pelieHnH (PU3NYECKUX 3aaad
WJIU B YTBEPXKIEHUSIX Ha HAYYHBIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl MO (U3MKE K KOHILY OOydeHus
B 7 Ki1acce:

[IpenmerHpie  pe3ynbTaThl Ha  0a30BOM  YpOBHE  JOJDKHBI — OTpaXkaTb
c(OPMUPOBAHHOCTH Y O0YUAIOUIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHS: (PU3NYECKHE M XHUMUYECKUE SIBJICHHS, HaOIIOCHUE,
AKCIIEPUMEHT, MOJEINlb, TUOTE3a, CAMHUIBI (DU3MUYECKUX BEIWYHH, aTOM, MOJEKYyJa,
arperatHble COCTOSIHUSI BellecTBa (TBEplOe€, XKHUAKOE, Ta3000pa3HOE), MEXaHUYECKOEe
IBWKCHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaCKTOPHs,
paBHOJICUCTBYIOIIAsA Ccuji, Jedopmanus (ympyras, TIUIaCTHYECKas), HEBECOMOCTb,
COOOILAIOIIUECS COCYIbI;

paznuuath sBIeHUS (Iud@y3us, TEIIOBOE JABM)KEHHE YacTHUIl BEIECTBa,
paBHOMEpHOE JIBIKEHHE, HEPaBHOMEPHOE JIBIDKEHUE, WHEPIIHS, B3aUMOJICUCTBUE TeT,
paBHOBECHE TBEPJbIX TEJI C 3aKPEIUIEHHOW OChI0 BpallleHUs, Mepeaada JaBICHHUS
TBEPABIMU TEJIAMH, JKUJIKOCTSIMHU W ra3aMu, aTMOC(HEPHOE TaBJICHHE, IIaBAaHUE Te,
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IpPEBPALICHUST MEXAaHWYECKOW SHEPruu) IO OIUCAHUI0 HX XapaKTEPHBIX CBOWCTB
¥ Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SABIICHUE;

pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3UUECKHX SBICHUNA B OKpYKaIOIIEM
MUpE, B TOM YHclie (PU3UUECKUe SIBJICHUS B IPUPO/IC: TPUMEPHI IBIKEHUS C Pa3TUIHBIMU
CKOPOCTSMM B XMBOM W HEXUBOM IPUPOAE, ACUCTBUE CUIBI TPEHUS B IPUPOIE
U TEXHHKE, BIHUSHHE aTMOC(PEPHOTO JABICHUSA Ha >KMBOM OpraHusM, IJIaBaHUE PbIO,
pblyary B TeJE YeJIOBEKa, IPU ATOM NEPEBOJUTH MPAKTUYECKYIO 33/auy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;

ONHUCHIBATh M3yUYEHHBIE CBOWCTBA TeA M (PUIUYECKUE SIBICHUS, HCIOIb3YS
¢u3nueckrue BeIUUMHbI (Macca, 00beM, IUIOTHOCTh BEILECTBA, BPEMSI, IyTh, CKOPOCTb,
CPEIHsAs CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSHKECTH, BEC TENa, CUJIA TPECHMs, 1aBIICHUE
(TBepmoro Tena, KHIKOCTH, Ta3a), BBITAIKUBAIOLIAs CUlIa, MEXaHU4eckas padoTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KO3()(PUIMEHT TMONEe3HOro JEUCTBUSA
MEXaHU3MOB, KMHETUYECKasi U NOTEHLMAJIbHAS SHEPrus), NPU OMHMCAHUM MPABUIBHO
TPaKTOBaTh (PU3NUYECKUN CMBICI UCIOIb3YEMbIX BEJIUUMH, UX 0003HAYEHUS U €IUHULIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJIbL, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYrUMU BEIMYMHAMH, CTPOUTHh TpadUKU HM3YyUYEHHBIX 3aBUCUMOCTEU
(bu3NYECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SABICHHUS U IPOLIECCHI, HUCIOIb3YS
IpaBWa CIOXKEHUs cul (BIOJb OJHOW mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKON HHEPruu, MpH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIMCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NYECKUE SIBJICHUSA, NPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE
U B KOHTEKCTE CHTyaluidl NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKUX IIaroB
C UCIOJIb30BaHNEM 1—2 N3yUEHHBIX CBOMCTBA (PU3UUECKUX SABJICHUN, PU3HMUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemaTh pacueTHble 3anayu B 1—2 AEHCTBUS, HCHONB3YS 3aKOHBI U (OPMYIIbI,
CBSI3bIBAIOIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIN3a YCJIOBHS 3a/1a4M 3al1ChIBATh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (PU3NYECKUE BEIWYMHBI B (POPMYJBI M MPOBOIUTH
pacyeThbl, HaXOIUTh CIPABOYHBIE TAHHBIE, HEOOXOAUMBIE /1JIs pELICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOTYYEHHON (PU3NYECKON BETNUUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (PUINYECKHX
METO/IOB, B OIKMCAaHUU HWCCIAEAOBAHUS BBIACIATH MPOBEPSIEMOE TMPEANONIOKEHUE
(rumotesy), pa3nuyaTh U UHTEPIPETUPOBATH MMOTYUECHHBIN Pe3yabTaT, HAXOAUTh OUTHOKH
B XO/I€ ONbITA, TPOBOJUTH BBIBOJIBI IO €T0 pe3ysIbTaTaMm;

IPOBOJUTH OMNBITHl IO HAOMIOAEHUI0 (U3MYECKUX SBICHUN WM (DU3UYECKUX
CBOMCTB Te: (hOpMYJIMpPOBATh MPOBEPSEMBIE MPEANOI0KEHUsA, COOMPATh YCTAHOBKY
U3 TMPeasio’)KEHHOro O0O0OpYJIOBaHMsS, 3alUChIBaTh XOJA ONbiTa U (OpPMYyIUPOBATH
BBIBO/IbI,
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BBITIOJIHATD MPSIMbIE M3MEPEHHUs PACCTOSIHUSI, BPEMEHHU, MacChl Teja, o0beMma,
CHJIBI M TEMIIEpaTypbl C HCIOIb30BAHUEM aHAJOrOBBIX M LUMPOBBIX MPUOOPOB,
3aMuChIBaTh TOKa3aHUS TPHOOPOB C YYETOM 3aJaHHOW aAOCOJIOTHOW TOTPEITHOCTH
U3MEPCHUM;

MIPOBOAMTDH UCCIIEOBAHNE 3aBUCUMOCTH OJHOU (PU3NYECKON BEIMUUHBI OT JIPYron
C MCTOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JIBHKYIIETOCS
TeJla OT BPEMEHM JBH)KCHUS TEJIa, CUJIbl TPEHUS CKOJBXKEHHS OT BEca Telld, KauecTBa
00paOOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHUSA OT IUIOLIAAH
CONPUKOCHOBEHMS TE€J, CHJIbI YIPYTOCTU OT YIJIMHEHHUS MPY>KUHBI, BBITAJIKHBAOIICH
CWIbl OT 00bEMa IMOIrPY>)KEHHOW YacTH Tella M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT INIyOUHBI, HA KOTOPYIO IMOTPY>KEHO TEJI0, yCIOBUM
IUIaBaHMsl TeJl, YCJIOBHM paBHOBECHUS pbluara U OJIOKOB, y4acTBOBATH B INIAHUPOBAHUU
y4eOHOIr0 HCCIEI0OBaHUs, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHMS, CIEAys
NpeJIOKEHHOMY IUIaHy, (PUKCUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
(r3MYEeCKUX BETUYHMH B BUIE MPEMIOKEHHBIX TaOIUI] U TPAPUKOB, IPOBOJAUTH BBIBOBI
0 pe3yJbTaTaM UCCIEI0BaAHMUS;

IPOBOJNUTH KOCBEHHbIE M3MEpPEHMs] (PU3NYECKUX BEIUYUH (MJIOTHOCTH BELIECTBA
KUJAKOCTH W TBEPAOTO Tela, CUja TPEHUS CKOJBXEHUS, [aBJICHUE BO3/AyXa,
BBITAJIKMBAIOIIAsI CHJIA, IEHCTBYIONIAs HA IOTPY>KEHHOE B )KUJIKOCTh TEJI0, KOAP(PULIUEHT
MOJIE3HOTO JIEMCTBUS MPOCTBIX MEXAHU3MOB), CIEAys NPEMJIOKEHHOM HHCTPYKIUU:
MIPU BBIMOJIHEHUU U3MEPEHUN COOMpPaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCISATH
3HAYEHHUE NCKOMOM BEJIUYHUHBL;

coON0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padore ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

UMETh TPEJCTaBICHWE O NPUHLMIAX JEUCTBUS TNPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, IUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phluar,
MOJIBUKHBIM M HEMOJABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C MCMOJB30BAHMEM MX OMUCaHUA (B TOM YHUCIE: MOJMMUIHUKH, YCTPOKUCTBO
BOJIONIPOBO/IA, TUAPABINYECKHI IpEecC, MAaHOMETP, BBICOTOMEp, MOPUIHEBOM HAacoc,
apeoMeTp), MUCIONIb3ysd 3HAHMS O CBOWCTBAaX (DM3MYECKUX SIBICHUNH U HEOOXOAMMBIC
(u3nYecKue 3aKOHbl U 3aKOHOMEPHOCTH;

NPUBOJUTH MpUMEPbl (HAXOAUTh WHGOPMAIUIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUS (PU3MYECKMX 3HAHUW B TOBCEIHEBHOW JKU3HU [JIs1 OOecredeHus
0e3omacHOCTH TpU OOpameHuH C NpudopaMM U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAHEHUs 30POBbsI U COOIIOICHUS HOPM 3KOJIOTHYECKOTO TTOBEICHUS B OKpPY>KaroIIen
cpene;

OCYUIECTBJISATh OTOOpP MCTOYHMUKOB HMH(popMauuu B MHTEepHETE B COOTBETCTBUU
C 3aJJaHHBIM IIOWCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPABHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIAEIATh HHPOPMALIMIO, KOTOpAs SBISETCS MPOTUBOPEUNBON
WJT MOKET OBITh HEJTOCTOBEPHOM;
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UCIOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJIPHYIO
aUTepaTypy (U3HUECKOro COJEpKaHUs, CIpPaBOYHBIE MaTepuajbl, PECypChl CETH
WuTtepHer, BiajeTb NpUEMaMHd KOHCIIEKTHPOBAHUS TEKCTa, MNPeoOpa3oBaHUs
MH(POpPMAIMHU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHUS HAa OCHOBE
2—-3 UCTOYHMKOB MH(OPMALIMU, B TOM YHUCIIE TyOIMYHO MPOBOJUTH KPATKHE COOOLICHMS
O pe3yibTaTaXx IMPOEKTOB WIM YYE€OHBIX MCCIECJOBAHUNA, IPU HSTOM TIPaMOTHO
WCIIONIb30BAaTh M3YUYCHHBIM MOHATHUHBIN ammapaT Kypca (QHU3UKH, COMPOBOXKAATH
BBICTYIIJICHUE IIPE3CHTALUECH;

TP BBIOJTHEHUH YYEOHBIX POEKTOB U UCCIEA0BAHUMN paclpeaeiaTh 00sI3aHHOCTH
B IPYIIIIE B COOTBETCTBUHM € IIOCTABJICHHBIMU 3aJja4aMHU, CJIEANTH 32 BBIIIOJHEHUEM IIIaHa
JEHCTBUM, OLIEHWBATh COOCTBEHHBIH BKJAJ B JACSITEIBHOCTb TPYIIbI, BBICTPAWBAThH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

[IpenMeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl MO (U3HKE K KOHIy OOydeHus
B 8 Ki1acce:
[IpeameTHble  pe3yapTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpPaXKaTh
c(hOPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUI:
UCIIOJIb30BaTh MTOHATHS: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE ABUYKEHUE AaTOMOB
U MOJIEKYJI, arperaTHble COCTOSHUS BEILECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tena,
HACBHILIEHHBIN U HEHACBIILEHHBIN I1ap, BJAXXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSA
DHEPrusl, TEIUIOBOW JIBUIAaTENb, JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsill, DIEKTPUUYECKOE
T10JI€, MPOBOJHUKH U TUDJIEKTPUKH, ITOCTOSTHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasnuyarth sBJICHUS (TEMIOBOE pACIIMPEHUE U CKAaTHE, TEIUIoNepeaaya, TernioBoe
paBHOBECHE, CMauyuMBaHUE, KaNWUISAPHBIE SBJICHMS, MCIAPEHUE, KOHACHCALWS,
IJIaBJICHUE, KpUCTAJUTN3aLHs (oTBepAeBaHuUE), KHUIICHUE, TerJIoneperaya
(TEemIoNnpOBOJHOCTh, KOHBEKLMS, W3Jydy€HUE), dJCKTpU3alus Tell, B3auMOJACHCTBUE
3apsiioB, ACMCTBHS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHE, B3aUMOJICHCTBHE
MAarHiToOB, AEHUCTBUE MATHUTHOTO IOJI HA MPOBOJHHUK C TOKOM, BJIEKTPOMArHUTHAs
UHAYKIUS) 10 ONUCAaHUI0O UX XapaKTepHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX TaHHOE (PU3NYECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUNH B OKpY’KaIOLIEM
MHUpE, B TOM 4HcClie (PU3MUECKHE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE
U KalWUISIPHBIE SIBJIEHUA B NPUPOJE, KPUCTAUIBI B Npupoie, miinydeHue ComHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30oBaHHME POCHI, TymMaHa, MHEs, CHeEra,
ANIEKTPUUECKUE SBJICHUS B aTMOC(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emMid, aped Moa0CcoB, poiab MAarHUTHOTO MOJIS IS *KU3HU Ha 3emiie, MOJIIPHOE
CUSHHE, TpU HTOM IMEPEBOJUTh NPAKTHUECKYIO 3aJady B Y4YeOHYIO, BBLICIATH
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SIBJICHUM;
ONMKCHIBATH HM3YYEHHbIE CBOMCTBA Ted W (U3MYECKUE SIBICHUS, HCIOJIb3YS
busznueckue BeMUYUHBI (TeMImepaTypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TETLIOTHI,
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ylelibHasl TEIUIOEMKOCTh BEUIECTBA, YJI€JbHAS TEIUIOTA IUIABJICHUS, YAENbHASA TEIIOTA
napooOpa3oBaHUs, yZAelbHAas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PUIUEHT IMOJIE3HOTO
JNEUCTBUSL TEIJIOBOM MAaIIWHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3/yXa, DJIEKTPUYECKUM
3apsiji, CHJIa TOKA, JIEKTPUYECKOE HANPSKEHUE, COMPOTUBIICHUE TPOBOJAHUKA, YAEIBHOE
CONPOTHUBJIEHUE BEIIECTBA, pA00Ta U MOLUIHOCTH 3JIEKTPUUYECKOr0 TOKA), IPH ONMUCAHUU
NpaBUWIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICH HUCIOJIb3YeMbIX BEJIWYUH, OOO3HAYEHUS
U eIUHUIBl (U3MYECKUX BEIMYMH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIONINE JaHHYIO
(OUBUYECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMHU, CTPOHUTHh TPaPuKd HN3YICHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITNYMH;

XapaKkTepu30BaTh CBOWCTBA TeJl, (PU3UUYECKUE SBICHUS U MPOLECCHI, UCIOIb3YS
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA,
IPUHITUN CYTIEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUS 3apsiia,

3akoH Oma JJis ydacTka uenu, 3akoH J[koynsa-JIeHna, 3aKkoH COXpaHEHUs! SHEPTUH,
MIPU 3TOM YMETh (POPMYJIHMPOBATH 3aKOH U 3aMUCHIBATH €T0 MATEMAaTUYECKOE BHIPAKCHHE;

OOBSICHATH (PU3UUYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM UYUCIE U B KOHTEKCTE
CUTyallMii  TPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATb  INPUYUHHO-
CIICJICTBEHHBIE  CBSI3U, CTPOUTh OOBSICHEHHME M3 1-2  JIOTMYeCKHX  IIIaroB
C HCHOJIb30BaHUEM |—2 HM3y4YEeHHBIX CBOMCTBA (DM3MUECKUX SBJICHUHN, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacueTHble 3alayu B 2—-3 ACUCTBUS, HCIONB3YS 3aKOHBI U (OPMYJIbI,
CBsI3bIBatOIME (PU3NYECKHUE BETMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M 3aIUChIBATh
KpaTKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK JAHHBIX JJIsl pPElIeHUs 3a/iaud, BLIOMpATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIC TSl €€ PEIICHHUS, IPOBOJAUTH PACUETHI U CPABHUBATH
MOJTY4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXXHO PEUIUTh MPH MOMOIIN (PU3HMUECKHUX
METO/IOB,  HWCIOJb3ysl  OMNHCAaHWE  MCCIEIOBAaHUA,  BBIACIATH  MNPOBEPAEMOE
MPENOJIOKEHNE, OLEHUBATh MPABUIBLHOCTh TOPSAKA TMPOBEICHUS UCCIEIOBAHUS,
MIPOBOAUTH BBIBO/IbI;

MPOBOAUTEL OMNBITHI MO HAOMIOACHUIO (U3UUECKUX SBJICHUN WU (HUINIECKUX
CBOMCTB TeJ (KamWUIIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JlyXa OT €ro oobema,
TeMIEepaTypbl, CKOPOCTH MPOLECCAa OCThIBAHUS U HArPEBaHUSI MPU U3IIYYEHUHU OT LIBETA
u3Iyvarome  (MOriomarpIieii)  MOBEPXHOCTH, CKOPOCTh  HWCIAPEHHS  BOJBI
OT TeMmIepaTypbl XUIKOCTH M IUIOWAAUW €€ I[IOBEPXHOCTH, JJIEKTpU3AIUs Tl
1 B3aMMOJICMCTBUE DJICKTPUYECKUX 3apsI0B, B3aUMOJICUCTBUE MOCTOSHHBIX MArHUTOB,
BHU3yaJIN3alisl MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, IEUCTBUSL MATHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHHUTA, CBOWMCTBA JJIEKTPOJABUTATENS
MIOCTOSIHHOTO TOKa): (opMynupoBaTh MPOBEpsieMble MPEANOJIOKEHUSI, COOUPATH
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PY/I0BAHHUS, ONUCHIBATH X071 OTIBITAa ¥ (DOPMYITHUPOBATH
BBIBOJIBI,

BBINIOJIHATh MPSIMbIE HW3MEPEHUSI TEMIEPATypbl, OTHOCHUTEIBHOW BJIAXKHOCTHU
BO3/lyXa, CHWJIBI TOKA, HANpPsDKCHHUS C WCIOJb30BAaHUEM aHAJIOTOBBIX TPHOOPOB
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U JaTYUKOB (PU3MUYECKUX BEJIMYMH, CPAaBHUBATh DPE3YyJbTaTbl M3MEPEHUH C Y4E€TOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTU OAHON (PU3UUYECKON BEIMYUHBI OT JPYToit
C UCIOJIb30BAaHUEM MPSIMBIX HW3MEPEHHI (3aBUCHMOCTH CONPOTHUBIIEHUS IMPOBOJHHUKA
OT €ro JUIMHBI, IO TONEPEYHOTO CEUEHUS U YJIEIbHOIO COMPOTHUBIICHUS BEILIECTBA
MIPOBOJIHMKA, CUJIbI TOKA, UIYIIEr0 Yepe3 MPOBOJHMK, OT HANPSKEHUS HA MPOBOJIHHUKE,
UCCIIEIOBAHUE IOCJIEOBATEIbHOTO W MNapajUIEIbHOTO COEAMHEHUHM IPOBOIHHUKOB):
IJIAaHUPOBATH HMCCIIEIOBAHUE, COOMPATh YCTAaHOBKY W BBINOJHATH W3MEPEHHMS, CIEIys
MPEJIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3yJIbTAaThl MOJYYCHHON 3aBHCHUMOCTH B BHUJIE
Ta0JIML ¥ TpaMKOB, IPOBOJUTH BBIBOJBI IO PE3YJITATaM HCCIIEIOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHMS (PU3NUECKUX BEIUUYUH (yA€IbHas TEINIOEMKOCTh
BEILIECTBA, COMPOTUBJICHUE MPOBOJHMKA, padOTa U MOIIHOCThH 3JIEKTPUYECKOIO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
MPENI0KEHHOW MHCTPYKIUU, U BBIYUCIIATh 3HAYEHUE BEJTUYNHBL;

co0nrofaTh MpaBuUja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1ad0paTOPHBIM
000opyI0BaHUEM;

XapaKTEepHU30BaTh MPHUHIMUIBI JEHCTBUA H3YyYEHHBIX NMPUOOPOB U TEXHHUYECKHX
YCTPOMCTB C UCIOJIb30BAHUEM HUX OMHMCAHUA (B TOM YMCIIE: CUCTEMA OTOIUIEHHSI JOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIEpPMETP, BOJBTMETP, CUETYUK AIIEKTPUUYECKOU
SHEPIUU, DJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTEIH, DJICKTPOMArHUT, 3JIEKTPOJBUTATEIb
MOCTOSIHHOTO ~TOKAa), HCMOJb3ysl 3HAHMS O CBOMCTBaX (DU3UYECKUX SIBICHUI
U HeoOXoauMble (U3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA U M3MEpPUTEIbHBIE MPUOOPHI
M0 CXEMaM U CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, JIBUraTellb BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI 3JIEKTPUYECKUX LENel C MOCIEHOBATENbHBIM U NapajlIeIbHbIM COECTUHEHUEM
AJIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOANTH MpUMEPHl (HAXOAUTh HMHGOPMALMIO O MPUMEPAX) MNPAKTHUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHUWA B TOBCEIHEBHOW JKU3HU [JIs1 OOecrnedeHus
O0e3omacHOCTH TMpU OOpamieHuH C NpudOpaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOT0 MOBEJICHUS B OKpY>Karouei
cpexe;

OCYUIECTBJIATh MOUCK HHPoOpMauuu (U3NUecKoro cozepxkanus B HHTepHeTe,
Ha OCHOBE MMEIOIIMXCSA 3HAHUM W MyTeM CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICTISATh HMH(OpMalMio, KOTOpas SBISAETCA HPOTUBOPEUMBONM WM MOXKET ObITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPHU  BBIMIOJHEHUM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auTepatypy (U3MYECKOTrO COJEepKaHMs, CIPAaBOYHbIE MaTepuaibl, PECYpChbl CETH
WuTepHer, BhajeTb NpuUeMaMd KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
MH(POpPMAILMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE IHCbMEHHBIE M KPATKHE YCTHBIE COOOIIEHHs, 00001as
uH(POPMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB, B TOM YHCJIE MyOIMYHO MPEICTaBIATH
pe3ynbTaThl MPOEKTHOW WIIM MCCIEA0BATENBCKOW NEATEIbHOCTH, IPU 3TOM IPaMOTHO
UCIOJIb30BaTh M3YyUEHHBIM MOHATHMHBIN anmapaT Kypca (QU3HKH, CONPOBOXKIATh
BBICTYIUJICHUE MTPE3EHTALIUEH;

IPU BBIIOJHEHUN YYEOHBIX NMPOEKTOB M MCCIENOBAaHUM (PU3MUECKUX IPOLECCOB
pacnpenenaTb 00s13aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTABJIECHHBIMU 3a/1ayamH,
CIIEIUTh 3a BBINOJHEHUEM IIJJaHA JEHCTBUA M KOPPEKTUPOBATH €ro, OLEHUBATH
COOCTBEHHBIH BKJaJ B JESATEIBHOCTh TPYIIIbI, BBICTpaUBaTh KOMMYHHMKaTHUBHOE
B3aMMOJICICTBHE, MIPOSBIISASL TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

[IpenMeTHble pe3yabTaThl OCBOCHUSI MPOTrpaMMbl MO (hU3UKE K KOHILY OOydeHUs
B 9 Kiacce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpa)aTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUIA:

HCIIOJIb30BaTh IIOHATHS: CUCTEMA OTCUYETa, MaTepuajbHasg TOYKA, TPACKTOPHS,
OTHOCUTEILHOCTh MEXaHUYECKOTO JBWXKEHUs, AedopManus (ympyras, IiacTUdecKas),
TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTD U IIEPETPY3KH, LEHTP TAKECTH,
a0COJIFOTHO TBEPAOE TEJIO, IIEHTP TSHKECTH TBEPJOTO TEJa, paBHOBECUE, MEXAHUYECKUE
KoJieOaHWs U BOJIHBI, 3BYK, MHGPa3BYK W YJIbTPa3BYK, JIEKTPOMATrHUTHBIE BOJIHBI,
[IKaJIa SJICKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JATbHO30PKOCTb, CHEKTPHI
WCIyCKaHUs U TOIJIOUIEHUsI, albda-, 0eTa- U raMma-u3aydeHusi, U30TOIbI, siAepHAs
DHEPreTUKa,;

paszinyath ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JABUKEHUE, CBOOOAHOE TMaJIeHUEe TeJl, PABHOMEPHOE
JIBWKEHHE TI0 OKPYKHOCTH, B3aUMOJICMCTBUE TE€J, PEAKTUBHOE JBHXECHUEC,
KoJie0aTenbHOe JBMKEHUE (3aTyXalollle U BBIHYXKICHHBIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE JIBUYKEHUE, OTPAXKEHNE 3BYKA, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
Y MPEJIOMJICHUE CBETA, TIOJIHOEC BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEJI0ro CBeTa
B CIHEKTP U CIOXKEHHUE CIEKTPaIbHbIX IIBETOB, IUCIIEPCUSA CBETA, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3JIYyYEHHUS) 110 OMUCAHUIO UX
XapaKTEePHBIX CBOMCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOe
SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIIEM MUPE
(B TOM ymcie puznueckue SBJICHUS B IPUPOJIC: IPUIUBLI U OTJIUBBI, IBUKCHHE TIJIAHET
ConHeyHO! CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSTHAE 3BYKOB
KUBOTHBIMHU, 3E€MJIETPACEHUE, CEUCMHYECKHUE BOJIHBI, I[YHAMH, 3XO, I[BETA TeEJI,
ONTHYECKUE  SBJICHUS B  TPUPOJE, OHOJOTMYECKOE  JCHCTBHE  BUIUMOTO,
yAbTPaUOJIETOBOTO M PEHTTEHOBCKOTO H3JyYCHUH, €CTECTBEHHBIM PaJMOAKTHUBHBIN
(hoH, KOCMHYECKHUE JTy4YH, PAAMOAKTUBHOE U3 TyUYE€HHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PaIMOAKTUBHBIX HW3JIYYEHHM Ha OpraHu3M 4YejoBeKa), IpPU HTOM MEPEBOAUTH
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IPAKTHYECKYIO 3ajadyy B Y4eOHYIO, BBIACISTH CYIECTBEHHbIE CBOMCTBA (IIPU3HAKU)
bu3nyeCKuX SIBICHUH;

OMUCHIBATh M3yUYEHHBbIE CBOWCTBA Tel M (UINYECKUE SBICHUS, HCIOIB3Ys
busznueckrue BeNIUYUHBI (CPEAHSAS U MTHOBEHHAsl CKOPOCTh Teja MPH HEPaBHOMEPHOM
JIBWKEHUH, YCKOPEHHUE, MEpEMEIEHUE, MyTh, YIJoBas CKOPOCTh, CHJIa TPEHUs, CUIIA
YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOJHOTO MAaJCHUS, BEC TEJA, UMITYJIbC TEJa,
UMIIYJIbC CUJIBI, MEXaHUYecKas paboTa W MOIIHOCTb, MOTEHLMAJIbHAs SHEPrUs Tena,
MOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHLHAJIbHAs HEPrUsl CKATOU MPYKUHBI,
KMHETUYECKasi YHEPrHs, MOJHAsl MEXaHWYecKasi YHeprHsl, MEPUOJI U YacToTa KoieOaHuil,
JUIMHA BOJHBI, I'POMKOCTh 3ByKa M BBICOTa TOHA4, CKOPOCTb CBE€Ta, II0Ka3aTelb
MPEIOMIICHUSI CPEJIbl), MPU OMUCAHUHM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT
UCIOJIb3YEMBIX BEJIMUYMH, 0003HAUECHUSA U €IUHUIBI (PU3MUECKUX BEIMYMH, HAXOAWUTH
(GopMyJibl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO0 BEJIWYUHY C APYTUMHU BEIUYUHAMM,
CTPOUTH I'paUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOLECCHI, UCHOIB3YS
3aKOH COXPAHEHMS DHEPrUH, 3aKOH BCEMHPHOI'O TATOTEHHSI, MPUHLHUII CYyNEPIIO3UIINH
CWJI, TPHUHIMUI OTHOCHTENbHOCTH [anwmiesd, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS
MMITYJIbCA, 3aKOHBI OTPAKEHUSI U MIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsAJ0BOr0
M MaccoOBOTO YHCENl MNpH SACPHBIX peakUusX, Npu 3ToM (OPMYIUPOBaTh 3aKOH
Y 3aIMCBIBATh €TI0 MAaTEMaTUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TE€Jl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  NPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIBIATH  MPUYUHHO-
CIIEICTBEHHbIE  CBSI3U, CTPOUTh OOBACHEHHWE U3 2-3  JIOTUYECKUX  IIaroB
C HCIIOJIb30BaHMEM 2—3 M3YYEHHBIX CBOMCTBAa (PU3UYECKHUX SBJICHHM, (PU3MUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pelmarh pacueTHble 3aAaud (ONMHUpAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIONb3Yysl 3aKOHBI M (OPMYJbl, CBS3bIBAIOLIME (DU3UUYECKUE BEITUUYMHBL: HA OCHOBE
aHaJIM3a yCIIOBHS 3aJa4d 3alMChIBAaTh KPAaTKOE YCIIOBHE, BBIABIIATH HEIOCTAOLINE WU
M30BITOYHBIE JJAaHHBIE, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIEC IJISI PEIICHHUS,
MPOBOAMTD PACUETHI U OLICHUBATh PEATUCTUYHOCTD MOTYYEHHOTO 3HaYeHUsI (PU3NUeCKOn
BEJIMYUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh NPHU MOMOIIM (PU3HYECKHX
METO/OB,  HCIIOJb3ysl  ONMCAaHUE  MCCIENOBAaHUSA,  BBIACIATH  IPOBEPSEMOE
MPEANOJIOKEHNE, OIEHUBATh MPAaBUIBHOCTh MOPSAAKAa MPOBEACHUS HCCIEI0BAHUSA,
MIPOBOJIUTH BBIBObI, UHTEPIPETUPOBATH PE3YIbTAThl HAOIIOIEHUI U OTIBITOB;

MPOBOJIUTh OMBITHI MO HAOMIONEHNIO (U3UYECKUX SIBICHUNA WM (PU3MUECKHUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHUs IHEPIHH,
3aBHCHMOCTbH Mepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
NPY>KMHBI M HE3aBUCHUMOCTb OT AaMIUIUTYAbl MajbIX KOJEOAaHWM, MNpsSMOIMHENHOE
pacnpoCTpaHEHUE CBETa, PA3J0XKEHUE OEIoro CBEeTa B CHEKTp, M3yYE€HHUE CBOWCTB
n300paxKeHusl B TUIOCKOM 3€pKajie M CBOMCTB M300pa)keHUs MpeAMETa B cOOMparomieil
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JMH3€, HAOII0EHNE CIUIOIIHBIX U JIMHEWYAThIX CIEKTPOB U3IyYEHHSs): CAMOCTOSITEIIbHO
coOupaTh yCTaHOBKY M3 U30BITOYHOIO Habopa 00OpYyAOBAaHMS, ONUCHIBATH XOJ OIbITA
U €r0 pe3yJsbTaThl, ((OPMYIHPOBATH BHIBOBI;

MPOBOAMTDH MPHU HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHHM, OTNpeeiss CpeiHee
3HaYeHUE U3MEpsAeMOM BeIMUYMHBI ((POKYCHOE paccTOsSHUE cOOUparouie JHH3bI),
00OCHOBBIBATh BBIOOP CrIoc00a n3MepeHus (M3MEPUTENBHOTO Mprubopa);

IPOBOJIUTH UCCIIEJOBAHHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMUUH C UCIIOJIb30BAHUEM
IOPSMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aIbHON CKOPOCTH, TIEpHOJa KOJIeOaHUH MAaTeMaTUYECKOTO MAasSTHUKA OT JJTMHBI
HUTH, 3aBUCHMOCTH YIJIa OTPAKEHMsI CBETa OT yrja MaJeHUs U YIJla NpPeJOoMIICHUS
OT yrJia MajieHus): TUIAHUPOBATh MCCIEA0BAHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B BHJIE
TabJIML ¥ TpauKOB, IPOBOJUTH BBIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHNUS;

MPOBOANTH KOCBEHHBIE H3MEpEHHUs (PU3UUYECKUX BEIUYMH (CpeHssi CKOPOCTh
Y YCKOpEHHE Tejia PU PAaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOHOTO MaJIeHMs,
KECTKOCTb TPYKUHBI, KOIPPHUIIMEHT TPEHHUS CKOJBXKEHUsS, MeXaHudeckas paboTa
M MOIIHOCTh, YacTOTa MW TMEpUOJA KOJEOAHW MaTeMaTHYeCcKOro W MpPY>KHHHOTO
MasiTHUKOB, ONITHUYECKasl CUJ1a COOMpAaroIIel IMH3bI, paJUOAKTUBHBIN (OH): IIIAHUPOBATh
U3MEpeHus, coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJNHATH H3MEPEHHUS,
clieysl IPEAJIOKEHHON MHCTPYKIMH, BBIYUCIISATh 3HAUYEHUE BEIMUMHBI M AaHAJTU3UPOBATh
MOJIyYeHHBIE PE3YNbTATHI C YYETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHU;

coONo/IaTh TpaBWIa TEXHUKU OE30MAaCHOCTH TMpU paboTe ¢ Ja00paTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE NMPU3HAKU M3YyUYEHHBIX (DPU3MUECKUX MOJEJeH: MaTepraibHas
TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOYEUYHBbIM HMCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IUTaHEeTapHasi MOZEIIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTIO S/pa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C HCHOJB30BAaHWEM HUX OMNHCAHHUA (B TOM 4YHCIE: CHOUAOMETp, AATYUKU
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKeTa, 9X0JI0T, OYKH, IEPUCKOIL, (poToanmnapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOM, IO3UMETp, Kamepa Buibcona), ucnoib3ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBIEHUH U  HeoOXoauMmble (PuU3nyecKue
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTETBHBIX MPHUOOPOB M TEXHOJOTUYECKUX MPOILIECCOB MPH PEIICHUH
y4eOHO-TIPAKTUUECKUX 3a7ay, ONTHYECKHE CXEMbI JUIs TOCTPOEHUs H300pa’keHui
B IUIOCKOM 3€pKajie U COOMparolei JIMH3E;

OPUBOAUTH TpPUMEPHl (HAXOAUTh HMHMOPMALMIO O TpPUMEpPax) MNPAKTUYECKOro
UCIIOJIb30BaHUsl (PU3UUYECKMX 3HAHUM B MOBCEAHEBHOM JKU3HU Ui OOecreueHus
0e30macHOCTH TMpU OOpalieHud ¢ NOpudOpaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUs 37J0POBbsI U COOJIIOJIEHUS] HOPM SKOJIOTHYECKOTO TTOBEICHUS B OKpYXKalOIIe
cpene;

30


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanbHas paboyvas mporpamma | duszuka. 7—9 xiraccel (6a30BbINH YPOBEHbD)

OCYILECTBIIATh NMOUCK MH(OpMaluu B MHTepHETE, CaMOCTOSTENBHO (HOPMYIUPYS
IOMCKOBBIM 3alpoC, HAxXOIWUTh IYTHU OIPEACICHHUs] JOCTOBEPHOCTH IIOJy4EHHOU
MH(POpPMAIIMU HA OCHOBE UMEIOIUXCSI 3HAHUN U TONOJIHUTENIbHBIX UCTOYHUKOB;

UCIIOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-NOMYJISIPHYIO
JUTEPATYpPY, CIIPABOYHBIE MaTEpHANIbl, PECypchl ceTu MHTEepHET, BIaAeTh NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(DOpMALIUK U3 OAHON 3HAKOBOM CHCTEMBI
B JIpyry1o,

co37aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOpMAllMM W3 HECKOJIbKMX HCTOYHUKOB, IMyOJUYHO TMPEACTaBIATh Pe3yJIbTaThl
IIPOEKTHOW WJIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, [P 3TOM IPAMOTHO HCIIOIb30BaTh
W3YYCHHBII MOHATUHHBIA ammapaT H3y4aeMmoro paszzaena (pU3MKH U COMPOBOXKAATH
BBICTYIUICHHE MTPE3EHTALIMEN C yUETOM OCOOCHHOCTEHN ayAUTOPUH 00YUarOIIUXCS.
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7 KJIIACC
Ne HaunmMenoBanue [TporpamMmHuoe conepkanuie | (OCHOBHBIC BUBI JESATEIEHOCTH 00yUJaIOIIXCS
/1 pa3liesoB U TEM
y4eOHOTO0 IpeameTa

du3ukKa u ee POJIb B MIO3HAHUU OKPYKAIOIII

ero Mupa

1.1 | ®u3uka—Hayka ®dusuka — HayKka o mpupoje. | BoisiBnenue pasnuuunii Mexay Gpu3nuecKuMu
O IpUpOAE SIBneHUsI IPUPOLBI. Y XUMAYECKUMU MTPEBPALLCHUSIMU.
PU3NYECKUE SBICHUSA: PacnioznaBanue u kitaccupukanus Gu3nyecKux
MEXaHUYECKUE, TEIIOBbIE, | SIBJICHUN: MEXaHUYECKUX, TEILIOBBIX,
JJIEKTPUYECKUE, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Habnronenue u onvcanue pU3NYECKUX SIBICHUAN
3BYKOBBIE
1.2 | ®usnueckue PuU3NYECKUE BETNYUHBI. Ornpenenenue EHbI IEIEHNS IIKAJbI
BEJINYMHBI N3mepenue puznyeckux U3MEPUTEITBHOTO TpUoOpa.

BeJInunH. Dusnyeckue
npubopsl. [lorpemHocts
WU3MEPECHUN
MexayHapoaHas cucteMa
€JINHMUII

N3mepenne MTMHEeNHBIX pa3MepOoB TeI

Y TIPOMEKYTKOB BPEMEHH C YUETOM
MOTPENITHOCTEN.

N3mepenne o6bemMa XKHIKOCTH U TBEPAOTO Tea.
N3mepenne TemnepaTypsl Py MOMOIIA
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPATYPHI.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIOCOOOB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIPUMED, Pa3MEPOB MAJTbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATCHHBIX
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00BEKTOB, OOJBIINX PACCTOSHUMN, MAJBIX
IPOMEKYTKOB BpeMeHH. O0Cyx)aeHue
IpeJiaraéMbIX CIIocO00B

1.3.

EcrectBenno-
HAY4YHBIA METO/
MMO3HAHUA

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKU
M3Yy4aroT MPUPOY.
EcrecTBeHHO-HAYUYHBIN
METO/ TO3HAHUS:
HaOJIF0ACHHE, TTOCTAHOBKA
Hay4HOTO BOMpPOCa,
BBIIBIDKCHHE TUIIOTE3,
AKCIIEPUMEHT I10 MPOBEPKE
TUINIOTE3, 00BICHECHHE
Ha0JII01aEMOr0 SIBJICHUS.
Onucanue Gu3nYECKUX
SIBIICHUI C IOMOIIIBIO
MoJIeJIen

BriaBukeHune runotes3, 00bACHIIONIMX TPOCThIE
SBJICHUS, HAIIPUMED:

— [IOYEMY OCTAaHABJIMBACTCS JBHXKYILIECECS

10 TOPU30HTAIBHON MOBEPXHOCTH TENO;

— MIOYEMY B KAPKYIO IOTOAY B CBETIION OJCIKIIE
IpoxJIaaHeu, yeM B TeMHOM. [Ipennoxenue
CIIOCOOOB MPOBEPKU TUIIOTES.

[IpoBeneHue nccneqoBaHus Mo NPOBEPKE KAKOM-
JM00 TUTIOTE3HI.

[TocTpoenue npocTeHux Mo ienel GU3nIeCKux
SIBJICHUH (B BUJI€ PUCYHKOB UJIM CXEM), HAIIPUMED
MaJICHUE MPEAMETA; IPSIMOIMHENHOE
pacrpoCTpaHEHHUE CBETA

Hroro no pazgeny

HepBOHa‘laﬂbeIe CBCACHUHA

0 CTPOCHHUH BellIECTBA

2.1

CtpoeHue BellecTBa

1

CtpoeHue BellecTna:
aTOMBI U MOJIEKYJIbI, X
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIUE
JTMCKPETHOE CTPOCHUE
BEIIECTBA

Habutoienue u uHTEpIpeTaus onbIToB,
CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BELIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Onenka pa3MepoB aTOMOB U MOJIEKYIT

C Ucrnoib30BaHueM (otorpaduil, NOTyYEHHBIX
Ha aTOMHOM CUJIOBOM MHUKpockorie (ACM) —
naboparopHas pabota o teme: «OreHKa
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JaMeTpa aToMa METOJIOM PSOB
(c ucrosnb3oBaHueM GoTorpaduii)y».
Omnpenenenue pa3MepoB MaJIbIX TEI

2.2 | JIBmxeHune
1 B3aUMOJIENCTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHII
BeliecTBa. CBA3b CKOPOCTH
JIBIOKCHUS YaCTHIL

C TEMIIEPATYPOU.
bpoyHoBckoe nBUXEHUE,
b dy3us.
B3aumoeiicTBue 4acTHil
BEIIIECTBA: IPUTSIKEHUE

1 OTTAJIKHUBAHHE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
JBIKCHUS U sIBJICHUS TUdPy3un.

[IpoBenenue u OOBICHEHHUE OTBITOB

110 HaOJTIOJICHHUIO TETIIOBOTO PACIIMPEHHUS Ta30B.
[IpoBeaeHmne u 0OBSICHEHUE OTBITOB

110 OOHAPYKEHUIO CHIT MOJIEKYJISIPHOTO
MPUTSHKEHUS M OTTAJIKUBAHUS

2.3 | ArperaTtHseie
COCTOSIHUS BELIECTBA

ArperatHbi€ COCTOSTHUSA
BEILIECTBA: CTPOCHUE I'a30B,
YKUJIKOCTEU U TBEPABIX
(KpUCTAJTMYECKUX ) TEJL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Omnncanue (¢ UCIOJIb30BaHUEM TIPOCTHIX
MOJIEJICi) OCHOBHBIX Pa3IMYMi B CTPOCHUH T'a30B,
JKUIKOCTEU U TBEPIBIX TEI.

OO0BscHEHHE MAJIOH COKMMAEMOCTH JKUIKOCTEN

Y TBEP/IBIX TeII, O0IBIION CYKMMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POpPMbI TBEPIBIX TN
Y TEKYYECTH KUIKOCTH.

[TpoBeacHME OMBITOB, TOKA3BIBAIONITUX, YTO

B TBEPJIOM COCTOSTHIH BOJIbI YACTHIIBI HAXOATCS
B CpEIHEM JabIle IPYyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

YcranoBeHNE B3aUMOCBSI3H MEXKITY
0COOCHHOCTSIMHU arperaTHBIX COCTOSTHUM BOBI

Y CYIIICCTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadust)

Hroro no pazgeny
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JIBH2keHMe M B3aUMOIeCTBHE TeJl

3.1 | Mexanuueckoe Mexannyeckoe nermkeHue. | MccnenoBaHue paBHOMEPHOTO JIBUKEHUS,
NBIKEHHE PaBHOMEpHOE ONPE/ICIICHUE €r0 MPU3HAKOB.
Y HEpaBHOMEPHOE Habmronenne HepaBHOMEPHOTO JIBUYKEHUS
nBikeHue. CKOpocTh. U OIIPEJICTICHUE €r0 OTIIMYUA OT PABHOMEPHOTO
CpenHsisi CKOpOCTh JIBUKCHUSI.
Py HEPaAaBHOMEPHOM Ornpenenenre CKOpOCTH PAaBHOMEPHOTO
nBIKeHUH. Pacuer mytu JBIDKEHUS (IIapuKa B )KUIKOCTH, MOJICTTH
Y BPEMEHU JBUKECHUS AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenre cpeIHeEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa Mo HAaKJIOHHOM IIJIOCKOCTH.
Pemienue 3aga4 Ha onpeiesieHUE MyTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JIBUKCHUSI.
AHanu3 rpaKoOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Uuepuus, macca, SBnenue nHepuu. 3aKOH OObsicHEHUE U TTPOTHO3UPOBAHUE SIBJICHU,

IINIOTHOCTH

nHepuuu. Bzaumonaercteue
TeJI KaK IpU4YrHa
WU3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTH Tea.
IInoTHOCTH BemiecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJICKYJI

B eIMHHIIE 00beMa
BEILIECTBA

00YCIIOBJICHHBIX MHEPITUEH, HAI[PUMED, YTO
MPOUCXOIUT MPU TOPMOKEHUU WJIH PE3KOM
MaHEBpPE aBTOMOOWIISI, TOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABUKEHUE HA BEJIOCUTIEE
WJIM CaMOKAaTe ! T. .

[IpoBeneHue u aHamU3 OMBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHHUE CKOPOCTH
JBWKCHUS TeJa B pe3yJIbTare JeHCTBUS Ha HETO
JIPYTUX TET.

Pemienue 3a1a4 Ha onpejieieHUE MacChl TeJa, €ro
00bEMa U IUIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €r0 MacChl

P B3aUMOJICUCTBUU TEL.

HBMCpCHI/IG MacCcChI TCJIa PA3JINYHBIMHA crioco0amu.

Ompenenennie INIOTHOCTH TENIA B PE3yJIbTaTe
U3MEPEHHsI €T0 MacChl U 00beMa

3.3

Cumna. Bunp! cnn

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICUCTBUS TEII.
Cuita ynpyrocT#l ¥ 3aKOH
I'yka. 3mepenne cuibl

C IIOMOIIBIO TUHAMOMETDA.
SBneHUE TATOTEHUS U CUJIa
TskecTH. Chiia TSKECTH
Ha JIPyTUX IUIaHETaX.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIPABJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOzeMcTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIb)KEHHS U TPEHUE
1okos1. TpeHnue B mpupoae
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUNHBI
U3MEHEHUS] CKOPOCTH TeJIa WU €ro Ae(OpMAaLIHH.
Onuncanue peaibHbIX CUTyalluid B3aUMOJICHCTBUS
TEeJ C TOMOIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuiibl ynpyrocTu.

HccnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH

OT YUIMHEHHUS PE3UHOBOTO IIHYpa WX TIPY>KUHbI
(c moctpoenuem rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyall, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI yIPYTOCTH
(ympyrocTth Msida, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHanu3 CUTyalui, CBSI3aHHBIX C SIBICHUEM
TATOTCHMUS.

OObsicHeHHEe OPOUTATILHOTO JIBHKCHHUSI TIIIAHET

C MUCTIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WUHEPIUU.

N3mepenue Beca Tena ¢ TOMOIIBIO JTUHAMOMETPA.
O060cHOBaHKE ATOTO CITOCO0A U3MEPEHHS.
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Ananm3 n MO CIIMPOBAHHUC SIBJICHUS HCBCCOMOCTH.

OKCIEPUMEHTAIIBHOE ITOJIyYCHHUE PAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIECHHBIX BJOJIb OJHON
IPSIMOM.

OnpeneneHre BEIMYMHBI PAaBHOIECUCTBYIOIIEH
CHIL

N3y4denune cuitbl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUs I1OKOSI.

Hccnenosanue 3aBUCUMOCTU CUJIBI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHQJIN3 IPAKTUYECKUX CUTyaLNl, B KOTOPBIX
IIPOSIBIISIETCSI IEUCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCSI CHOCOOBI €€ YMEHBIIECHUS

WIN YBENTMYEHUsI (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAHUE
NOAIIMITHUKOB, IUIABAHNUE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3anau ¢ ucnosib30BaHuEM (HOpMyIT
JUIsl pacuera CUIIbI TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Hroro no pazgeny

JdaBiieHue TBepPABIX TeJ, AKUIKOCTEN U razo

B

4.1 | JaBnenue. Ilepegaua 3
TABJICHUS TBEPJIBIMHU
TeJaMu, YKUJIKOCTIMU

H ra3daMun

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEITMUCHUS
naBjieHus. /[aBieHue rasa.

3aBHUCUMOCTD JABJICHUS

AHanu3 1 00bSICHEHHE OTBITOB M MPAKTHUECKUX
CUTYyaIlui, B KOTOPBIX MPOSIBIICTCS CUIIA
JaBIICHUSL.

O6ocHoBaHKEe cTOCOOOB YMEHBIIECHUS
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rasa ot oobema,
TEMIIEPATYPHI.
[Tepenaua naBienus
TBEPIBIMH TEIIAMH,
JKAJIKOCTSIMU M Ta3aMH.
3akon Ilackams

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydenne 3aBUCUMOCTH JIaBJICHHS Ta3a

0T 00beMa U TeEMIIEpPaTypBhl.

N3ydenne ocoOeHHOCTEN epeaadn JaBIeHUs
TBEPAbIMH TEJIaMH, KUAKOCTIMHU U Ta3aMH.
O0o0cHOBaHHE PE3YyIBTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCrepuMEHTAIbHOE 10Ka3aTeIbCTBO 3aKOHA
[Tackans.

Pemrenune 3a1a4 Ha pacueTr AaBIEHUS TBEPIOTO
Tena

4.2

JlaBiieHME KUIKOCTH

3aBUCUMOCTD JABJICHUS
AKUJKOCTH OT TJTyOUHBI.
ITneBMaTHUECKHE MAIITUHEL.
I'mppocraTnueckuit
napanokc. CooOrraromuecs
cocyasl. [ 'napaBamyeckue
MeXaHHU3MBbI

HccnenoBanue 3aBUCUMOCTH JIABJICHHS
XKHUIKOCTH OT TTyOMHBI IOTPYKEHHUS U TNIOTHOCTH
YKUJIKOCTH.

Habmonenune u 00bsICHEHUE THAPOCTATHIECKOTO
napajiokca Ha ocHoBe 3akoHa [Tackais.
N3yuenune cooOmarmuxcs CoCy10B.

Pemrenue 3a1a4 Ha pacyeT IaBICHUS KUIKOCTH.
OObBscHEHNE IPUHITUIA TCHCTBUS
TUAPABINYCCKOTO Mpecca, MHEBMATHYECKUX
MaIIT|H.

AHanu3 1 00bSICHEHUE MTPAKTHYECKUX CUTYAIIUH,
JEMOHCTPUPYIOIINX MPOSIBJICHUE TaBICHUS
KUJIKOCTH | 3akoHa [lackais, Hanmpumep
IIPOIIECCOB B OPTaHU3ME TIPH TITyOOKOBOJTHOM
HBIPSIHAN
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4.3 | AtmochepHoe AtMocdepa 3emmu DKcnepuMeHTaIbHOE 0OHapy)KEeHUE
JaBJICHUE ¥ aTMoc(epHOe aBIeHUE. | aTMOC(HEPHOTO JaBJICHUS.
ITpyunHEl CylIeCTBOBAHUS | AHAIU3 U 00BSICHCHHE OIBITOB U MPAKTHYECKUX
BO3YLITHOW 000JIOUKH CUTYaIIHii, CBI3aHHBIX C JIEHCTBUEM
3emnn. OnbiT Toppudenay. | artMocepHOro JaBIICHMS.
Wsmepenne atMochepHOro | OObICHEHHUE CYILECTBOBAHUS ATMOC(EPEI
JaBJIeHUs. 3aBUCUMOCTD Ha 3eMJI€ U HEKOTOPBIX IJIAHETAX WJIU €€
aTMoc(hepHOro JaBICHUS OTCYTCTBHUSA Ha JIPyTHX IU1aHeTax u JlyHe.
OT BBICOTBI HaJl yPOBHEM OObsicHEeHUE U3MEHEHUS ITIOTHOCTU aTMOC(hEpHI
mopst. [TpuGopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
JUISL UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMOC(EPHOrO 1aBJICHHUS Pemrenne 3a1au Ha pacyeT aTMOC(EpPHOTro
JTABJICHMUSL.
N3yuenue ycTpoiicTBa bapoMeTpa-aHepouia
4.4 | JleiictBue JleficTBUE )KUKOCTH M Ta3a | DKCIIEPUMEHTAIbHOE OOHAPYXKEHUE ACHCTBUS
YKUJIKOCTH U rasza Ha MOTPYKEHHOE B HUX KUJKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
HA IIOTPY>KEHHOE Teso. BeiTankuBaronias OnpeneneHne BoITATKUBAIOUIEH CHUIIBI,
B HUX TEJO (apxumenoBa) cuiia. 3aKOH | IEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE

Apxumena. [1naBanue Te.
BosnyxomiaBanue

B KUJIKOCTb.
[IpoBenenue u 0OCYKI€HUE OTBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTD
BBITAJIKMBAIOIIEN CHJIbI, ICHCTBYIOIIECH HA TETIO
B JKUJIKOCTH, OT 00beMa MOTPyKEHHOU

B )KMKOCTb YaCTH T€JIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepka Hezasucumocmu 8blmanKugaroweil
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CUTIbL, Oeticmeyroujeli Ha mejio 8 HUOKOCMU,

om maccwvl meaa.

HccnenoBanue 3aBUCMMOCTH BEca TEJa B BOJIE

0T 00beMa NMOTPY>KEHHOM B KUJKOCTh YaCTH TeJa.
Pewienne 3a1ay Ha NpUMEHEHNE 3aKOHA
ApxuMeJia U yCIOBUS IIJIaBaHUS TEI.
KoncTtpynpoBanue apeomerpa

WJIM KOHCTPYUPOBAHUE JIOAKU U OIIPE/IECIICHUE €€
Ipy30I0IbEMHOCTH

Hroro no pazgeny

21

PaGora u MOIIHOCTH. JHEPrus

5.1

Pabora 1 MOIIHOCTH

Mexanunyeckast pabora.
MonHOCTb

DKCIEPUMEHTATIBHOE OINPEICIICHUE
MEXaHUYECKOM pPabOThI CHIIBI TSKECTH

MIPY MAJICHUU TEJIA U CUJIbl TPEHUS

IIPY PABHOMEPHOM IIEPEMEILICHUY TEJa

10 TOPU30HTAIBHON ITOBEPXHOCTH.

Pacuetr MontHoCTH, pa3BUBaEMOM MPU MOABEME
I10 JIECTHULIE.

Pemenue 3ama4 Ha pacueT MeXaHMYECKOU paboThI
Y MOIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
phIyar, 0JIOK, HaKJIOHHAs
IJIOCKOCTH. [IpaBuino
paBHOBECHUS pbluara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K OJI0Ky. «30J10TO€

Omnpenenenre BEIMTPHIIIA B CHIIE TTPOCTHIX
MEXaHU3MOB Ha ITPUMEPE phluara, moABHKHOTO

Y HETIOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHS phlyara.
OOHapy)eHne CBOMCTB MPOCTHIX MEXaHNU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIB3YEeMBIX B OBITY M TEXHUKE, a TAKIKe
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npaBuiio» mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHHUKE

B ’KUBBIX OpraHU3Max.
DKCnepUMEHTAIBHOE JI0KA3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HakJIIOHHOM MJIOCKOCTH.
Petienue 3aa4 Ha mpuMEHEHUE TpaBUiia
paBHOBecus prruara u Ha pacueT KITJ]

5.3 | Mexauuueckas
DHEPTHs

Mexannueckast JHEPTusl.
Kunernueckas

Y MOTEHIMAIbHAsT YHEPTHUS.
[IpeBpamienre oqHOTO BUAA
MEXaHUYECKOM IHEPTUur

B JIpyroil. 3aKoH
COXpPaHEHUS SHEPTUU

B MEXaHHKE

DKCIEPUMEHTAIBHOE ONPEIEICHNE N3MEHEHUS
KMHETHYECKOW Y TOTEHIIMAIBbHOW SHEPTHUM TEa
IIPU €r0 CKaThIBAHUU 110 HAKJIIOHHOW TNIOCKOCTH.
DopMyJIMPOBAHKUE HA OCHOBE UCCIIENOBAHNUS
3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTUMU.
OO0cy:xieHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpPaHEHHUS DHEPIUH.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXpPaHEHHUS SHEPTUU

Hroro no pazgeny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KVIACC
Ne HaunmenoBanue KommgectBo | Ilporpammuoe conepkanne | OCHOBHBIE BUIBI IEATEIBHOCTH 00Y4aIOIIUXCSA
/i pa3aenoB U TeM 4acoB
y4eOHOTr0 MpeaMeTa
TensoBble siBJIEHUS
1.1 | Ctpoenue u cBoiicTBa 7 OCHOBHBIE TOJIOKEHUS HaGutoieHue u uHTepIpeTanys omnpIToB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETHYECKOU
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIEKYJI. OTIBITHI,
MOJTBEPKIAF0IIIE
OCHOBHBIE ITOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mojenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOT0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue

U amop(HbIE Tena.
OOBsICHEHHNE CBOMCTB ra3oB,
KUIKOCTEU U TBEPJIBIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
teopun. CMauyrMBaHue

Y KanUJUISIPHBIE SIBJICHMUS.
TeruoBoe pacummpeHue

U C)Katue

CBUCTEIBCTBYIOMNX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUHU BEUIECTBA: OMbBITHI C PACTBOPEHUEM
Pa3JIMYHbBIX BEHIECTB B BOJE.

Pemienne 3a1a4 1o OUEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHHULIE 00beMa
BELIECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hapumep,
¢parmenTa nosmsl Jlykpenus «O npupone
BEIIei») ¢ M310)KEHHEeM 000CHOBAaHUM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE UYTCHHE).

Ouenka yOoeuTeIbHOCTH 3TUX 00OCHOBaHUM.
OObsicHeHHE OPOYHOBCKOTO JBHMIKCHHS, SIBJICHHS
b dy3un 1 pazTuuuil MeX1y HUIMH Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-KMHETHYECKOU
TEOPHUH CTPOEHHUS BELIECTBA.

OOBbsicCHEHNE OCHOBHBIX Pa3IU4Hil B CTPOCHUHU
ra3oB, )KUJKOCTEH U TBEPABIX TEJ

C UCTIOJIb30BaHUEM TOJIOKEHUI MOJIEKYIISIPHO-
KMHETHUYECKOW TEOPUU CTPOEHUS BEILIECTBA.
[IpoBenieHrE ONBITOB MO BHIPAIIMBAHUIO
KPHUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenennie 1 0O0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaTWJUISIPHBIE SBJIICHUS

U SIBJIEHUE CMAYUBaHUS.

OObsicHEHUE PO KaMWUISIPHBIX SBJICHUN

JUTSl IOCTYTUICHHSI BOJIBI B OpTraHU3M PacTEHUM.
HaGnronenue, mpoBeneHne u 00bICHEHNE
ONBITOB MO HAOJIOIEHUIO TETLLIOBOTO
pacUIMpPEHHUsI Ta30B, KUAKOCTEN U TBEPABIX TEIL.
OObsicHEHUE COXpaHEeHHsI 00beMa TBEPABIX TEM,
TEKY4YECTH KUJIKOCTH (B TOM YHCIIE, Pa3HULIBI

B TEKYUECTH JIJIsl pa3HbIX JKUIKOCTEN),
JABJICHUS Ta3a.

[IpoBeneHME ONBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIABJICHHS BO3yXa OT €ro o0Obema
Y HarpeBaHMs WIHN OXJIQXIACHUS, U UX
00BsICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS.

AHaJIN3 MPAKTUYECKUX CUTyalui, CBA3aHHBIX
CO CBOMCTBAaMM ra3oB, )KMJIKOCTEH U TBEPABIX TN

1.2

TennoBele mporeccsl

21

Temneparypa. CBsi3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKECHHUS
yacTul. BHyTpeHHss
sHeprus. CrnocoOsbl
WU3MEHEHHUs BHYTPEHHEN
SHEPrUu: Terjonepeaaya

U COBEpUIECHUE pabOTHI.

O06ocHOBaHKE MTPaBUII U3MEPECHHS TEMITEPATYPHI.
CpaBHeHHE pa3IUIHBIX CIIOCOO0B H3MEPCHHUS

Y IIIKaJI TEMITePaTypHI.

Habmronenne u o0bSICHEHHE ONBITOB,
JTEMOHCTPUPYIOITNX H3MECHEHUE BHYTPEHHEH
SHEPTUHU TeJia B pe3yJbTaTe TeIuionepeaadn

¥ pabOThI BHEIIIHUX CHII.

Habmronenne n 00bsICHEHHUE OIBITOB,
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Bue! Terutonepenaun:
TEIJIONMPOBOAHOCTb,
KOHBEKITUS, U3ITyICHHE.
KonndyecTBO TEILIOTHI.

V nenpHas TEIIOEMKOCTD
BelecTna. TemioooMeH
U TEIIJIOBOE paBHOBECHUE.
YpaBHEHUE TEIJIOBOTO
Oamanca. [InaBineHue

U OTBEPJCBAaHKE
KPHCTaJUTMYECKUX BEIICCTB.
VaensHas TEIIoTa
IJIABJICHUS.
[Tapoob6pa3oBanue

v KoHaeHcanus. Mcriapenue.

Kunenue. Y nenbnas
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCHUMOCTb TEMITEPATYPBI
KHUIIEHUS OT aTMOC(EepHOTro
JABJICHUS.

BrnaxnocTs Bo3ayxa.
DHeprus TOIIMBA.

VY nenbHas TenuoTa
CrOpaHusl.

[TpunIUTIE paObOTHI
TernoBbIX ABuratenaen KITJ]
TEIIOBOTO JIBUTATEISL.

00CYXICHHE TIPAKTUICCKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX Pa3TUYHbIC BUJIbI
TEIUIONEepeaaun: TEIIONPOBOAHOCTb,
KOHBEKIIUIO, N3ITyYEHHE.

HccnenoBanue sBICHUS TEINIOOOMEHA

IPY CMEIIMBAHUU XOJIOJJHON U ropsiueid BOJIBI.
Habumoienue ycTaHOBIIGHUS TEMIOBOTO
PaBHOBECHUS MKy TOpsUe U XOJIOIHOM BOJIOH.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUIOTHI, MOTYY€HHOTO BOJOW MPH TEIII000MEHE
C HarpeThIM METALTHYECKUM LUITUHIPOM.
Omnpenenenue (M3MEpEHNE) YACIbHON
TEIJI0OEMKOCTH BEIIECTBA.

Pemenne 3a1a4, CBSI3aHHBIX ¢ BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TETIJIOEMKOCTH

IpU TEMJI00OMEHE.

AHaJIN3 CUTyalluid MPAKTUYECKOTO
MCTIOJIb30BaHUS TEIIJIOBBIX CBOWCTB BEIIECTB

U MaTepHAJIOB, HAITPUMED, B LIETISAX
AHEProcOEepPeKeHUS: TEIION3OISAIHSA,
sHEprocOeperaromue KpoIIiu,
TEPMOAKKYMYJISITOPBI U T. 1.

HaGnronenue siBiieHuii ncnapeHust

Y KOHJICHCAITIH.

HccnenoBanue nporiecca HCapeHust
PAa3INYHBIX KUIKOCTEH.

OObsicHEHUE SIBICHUI UCTIapEHUS
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TerutoBsle ABATATENN

1 3aIlATa OKPYXKAKOIIEH
Cpepbl.

3aKOH COXpaHEHUs

Y MIPEBPAIICHUS SHEPTUU
B TEIUIOBBIX Mpolieccax

Y KOHJICHCAIINHA Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

HaGmronenue u 00bsICHEHHE poIiecca KUTICHHS,
B TOM YHCIIC 3aBUCUMOCTH TEMITEPATypPhI
KUTICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM
BJIQKHOCTH BO3JyXa.

Hab6utoienue nporuecca riaBieHus
KPUCTAJUTMUECKOTO BEIIECTBA, HAIIPUMED, JIbA.
CpaBHeHHE NMPOLIECCOB TUIABJICHUS
KPUCTAUIMYECKUX TEJ U pa3MsIrdeHUs]

NP HarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (M3MEPEHKE) YAETbHON TEIUIOTHI
TUTaBIICHUS JIbJIA.

OOBsicCHEHHE IBJICHUH TUIaBJICHUS
" KpUCTAJJIM3alM1 Ha OCHOBC aTOMHO-

MOJIEKYJIIPHOTO YYEHUS.
Pemenne 3ana4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TETUIOTHI B ITPOLECCAX
TEIUIoNEepeaauy MpH TUIABICHUH

Y KPUCTAJUIM3ALAH, UICTIADEHUH Y KOHJICHCALINH.
AHaJIN3 CUTyallid MMPAKTUYECKOTO MPUMEHEHHUS
SBJICHUM IJIaBJIEHUS U KPUCTAJUIU3ALNH,
HaIpuMep, MOIYYEHUE CBEPXUUCTHIX
MaTepralioB, COJIEBas IPENIKA U JP.

AHanu3 paboThl U 00BSICHEHNE TPUHITUTIA
JNEWCTBUS TEMIOBOTO JBUTATENS.
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Brrurciaenue KoJnuecTBa TEIJIOTHI,
BBIJICIISIIOIIECTOCS ITPY CTOPAHUU PA3JTUYHBIX
BUI0B TomuBa, u KIIJI nBurarems.
OO0cysx1eHNE KOJIOTHIECKHUX TOCISICTBUN
WCTI0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CropaHusl, TETJIOBBIX U TUAPOIIICKTPOCTAHIUN

Hroro no pazgeny

28

3J1eKTpnqec1me H MAarHUTHBIC ABJICHHUA

2.1

DJIEKTPUYECKUE
3apsibl.

3apsKeHHBIE TeJa

U UX B3aUMOJICUCTBUA

7

DJIeKTpU3alus Tell.

JIBa poJia 3IIEKTPUUECKUX
3apsaoB. Bzanmoneicteue
3apsHKEHHBIX TEll.

3akoH KynoHa (3aBUCUMOCTh

CHUJIbI B3aUMOJICCTBUS
3apsSHKEHHBIX TEJ

OT BEJIMYUHBI 3aPSA0B

Y PACCTOSIHUS MEXKY
TeJaMH).
DIIEKTPUYECKOE TOJIE.
HanpsbxkeHHocTh
JJIEKTPUYECKOTO T10JIA.
[IprHIMD cynepno3nnuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).

Hocurenu snektpuyeckux
3apsA0B. DJIEMEHTAPHBIN
3JIEKTPUYECKUN 3apsiIl.

Habmronenue u mpoBeieHre OBITOB

T10 DJICKTPHU3AILIUM TEJI TPU CONTPUKOCHOBEHU U

Y UHIYKLHEH.

HaoOmronenne n 00bsICHEHHE B3aUMOCHCTBHS
OJHOMMEHHO ¥ PAa3HOMMEHHO 3apsKEHHBIX TEJ.
OObsicHEHUE TPUHIMUIIA IEHCTBUSI DIEKTPOCKOIIA.
OObsicHEHUE SBJIICHUM 2JICKTPU3ALIUT

IIPU COMMPUKOCHOBEHUH TEJI U UHAYKITUEH

C MCITIOJIb30BAaHUEM 3HAHUM O HOCUTEIAX
AJIEKTPUUECKUX 3apsI0B B BEIIECTBE.
Pacnio3naBanme u 0ObsICHEHUE ABJICHUMN
AJIEKTPU3AIMY B OBCETHEBHOM KU3HU.
HaGmronenne u 0o0ObSICHEHHE OTIBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
AJIEKTPUUYECKOTO 3apsijia.

Habmrorerune onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TTOJIS.
HccnenoBanue neMCTBUS NEKTPUUECKOTO MOJIA
Ha MPOBOJIHUKU U TUDJICKTPUKH
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Crpoenue atoma.
[IpoBoHUKHM

U TUAJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsja

2.2

IlocTosHHBIN
AIIEKTPUUECKUI TOK

20

DNEeKTPUYECKUNA TOK.

VY caoBus cyiiecTBOBaHUS
AIEKTPUUECKOTO TOKA.
NcTouHrKY MOCTOSITHHOTO
ToKa. JleMicTBUs
AJIEKTPUUYECKOTO TOKA
(TerIoBOE, XUMHUYECKOE,
MarHuTHOE).
DNEKTPUYECKUN TOK

B J)KMJIKOCTSIX U ra3ax.
DIIEKTPUYECKAS LIETIb.
Cuna Toka. DNeKTpUIEeCKOe
HanpsOKEHUE.
ConpoTuBieHue
MPOBOJIHUKA. Y IEJIbHOE
COTIPOTHBIICHUE BEIIIECTBA.
3akoH Oma 11 yyacTka
nemnu. IlocnenoBarennHOE
Y MapajuieibHOE COSAMHEHNE
IPOBOTHHUKOB.

PabGora u MomHoCcTh
AIEKTPUYECKOTO TOKA.

HaGnronenue pa3nuyuHbIX BUIOB JEHCTBUSA
ANEKTPUUECKOTO TOKA U OOHAPYKEHHE ITUX
BHUJIOB JICMCTBUS B IIOBCEIHEBHOM KU3HU.
Ha0nronenue BO3HUKHOBEHUS ra30BOr0 pa3psiia
Y BJIEKTPUYECKOTO TOKA B KUJIKOCTH.

COopka u UCIIbITaHUE PIEKTPUUECKOH 1IeTTH
MOCTOSIHHOTO TOKA.

N3mepenue cuibl TOKa aMIIEPMETPOM.
N3mepenne 351eKTpUIeCKOro HanpsIKEHUS
BOJIbTMETPOM.

[IpoBenenue u 0OBSICHEHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AIEKTPUYECKOTO COMTPOTUBIIEHUS IPOBOJHUKA
OT €T0 JJIMHBI, IUIOIA]IA MOMEPEYHOTO CEYEHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHHS PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka mpaBuiia CII0AKEHUS HAITPSKEHU N
MIPH MOCJIEI0BATETHOM COEAUHEHUH JBYX
PE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE 1NN

U TIOTPEOUTENH
ANEKTPUYECKON SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka npaBuiia Jj1si CUIIbI TOKa

IIPY NapajuieIbHOM COEAUHEHUY PE3UCTOPOB.
AHaJIN3 CUTyallul MOCIEA0BATEIBHOIO U
MapaJlyIEIbHOTO COEAUHEHUS POBOJIHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETSAX.

Pemenue 3anau ¢ ucronb3oBanueM 3akoHa Oma
u GopMyI pacueTa JIEKTPUIECKOro
COIPOTHUBJIEHUA MPU MOCIEA0BATEILHOM

Y MMApAJUICIIBHOM COCIMHEHUH ITPOBOJHUKOB.
Onpenenenue padOThI AIEKTPUUYECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP.

Onpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HaMpsKEHUsS Ha HEH.
Onpenenenue KIIJ[ narpeBarens.
Uccnenoanue npeoOpa3zoBaHus SHEPTUH

MIPY MTOABEME TPy3a AIEKTPOIBUTATEIIEM.
OObsicHEHUE YCTPOWCTBA U MPUHIIUIIA ICUCTBUS
JOMAIITHUX DJIEKTPOHArpeBaTebHBIX TPUOOPOB.
OO0BsicHEHUE MPUYNH KOPOTKOTO 3aMbIKaHUS

Y TIPUHLIMIA IEUCTBUS ITABKUX
IIPEAOXPAHUTEIICH.

Pemenue 3a1a4 ¢ HCIOJIB30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

IlocTOSHHBIE MATHUTHI.
B3aumonueiictBue

Hccnenosanyre MarHuTHOrO B3aMOJENCTBUS
IMOCTOSIHHBIX MAarHUTOB.
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IMOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.
MarsauTtHoOe 110J1€ 3eMIH

1 €T0 3HAaUCHHE JUIS JKU3HHU
Ha 3emiie. OnbIT DpcTea.
MarsuTHOe MoJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO TOJIS

Ha IPOBOJHUK C TOKOM.
DIEKTPOABUTATEND
IIOCTOSIHHOTO TOKa.
Hcnons3oBaHue
AIEKTPOABUrATEIICH

B TEXHUUECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IIPU UX 0ObEIMHEHUH U Pa3/ICIICHUH.
HccnenoBaHne MarHuTHOTO B3aMMOJICHUCTBUSA
MTOCTOSTHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IIPU UX 0ObETMHEHUH U Pa3/ICIICHUH.
[IpoBeneHne ONbITOB IO BU3yaIU3aldy MOJIS
MTOCTOSTHHBIX MarHUTOB.

N3ydeHue siBieHUSI HaMarHUYMBaHUS
BEIIIECTBA.

HccnenoBanue 1eCTBUS SIEKTPUUECKOTO TOKA
HAa MarHUTHYIO CTPEJIKY.

[IpoBenenre onbITOB, IEMOHCTPUPYIOIIHAX
3aBUCHUMOCTB CUJIbI B3AMMOJICMCTBUS KATYIIKH
C TOKOM M MarHuTa OT CWJIbl U HAITPABJICHUS TOKa
B KaTylIKE.

AHanu3 cuTyalui NpakTHYECKOro MPUMEHECHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIUIIMHE).
N3yduenue nercTBrs MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3ydenune nercTBus JIEKTPOABUTATENS.
N3amepenue KIIJI anexkTpoasurarebHON

YCTaHOBKH.
Pacno3naBanuve u ananu3 pa3IndyHbIX
IIPUMEHEHUMN AJIEKTPOJBUTATENIEN

(TpaHcmopt, OBITOBBIE YCTPOWCTBA U JIP.)
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24 | DaeKkTpOMarHuTHas 4 OnbiTel @apanes. SABieHue OIIBITEI 110 UCCIIEAOBAHUIO SIBJIEHUS
WUHIYKIUS ANEKTPOMArHUTHOM ANEKTPOMATHUTHON UHAYKIIUU: UCCIIEAOBaHHE
nHaykuud. [IpaBuno JIeHna. | ”3MEHEHUN 3HAYEHHS U HAIIPABJICHUS
DIEKTPOreHepaTop. WHYKIIMIOHHOTO TOKa
CnocoObl oJTy4eHUst
AIEKTPUYECKON SHEPTHH.
DNEKTPOCTaHIIUU
Ha BO30OHOBIJISIEMBIX
UCTOYHUKAX SHEPTUU
Hroro no pasaery 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOIT'PAMME
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9 KVIACC
Ne HaumenoBanue KomuuectBo | IIporpammuoe copepkanne | OCHOBHBIE BUABI ACSITEIHHOCTH O0YYAIOUIHXCS
/i pa3aenoB U TeM 4acoB
yueOHOro peaMeTa
Mexannyeckue siBJIeHHUSA
1.1 | Mexannueckoe 10 Mexanndeckoe IBIKEHUE. | AHAIN3 U 00CYXJICHHUE PA3TUIHBIX IPUMEPOB

ABHKCHHC U CITOCOOBI
€ro OoIIMCaHus

MarepuanbHas TOUKA.
Cucrema otcyera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JIBUKCHMUSI.
PaBHomepHOE
MPSAMOJIMHEWHOE JBUKECHHUE.
HepaBromepHoe
MPSMOJIMHEWHOE JBUKECHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTh TeJja MpHu
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSAMOJIMHEWHOE JBHKECHUE.
CBoboiHOE TIAJIcHHE.
Omnbite! I'anumes.
PaBHOMEpHOE NBHKEHKE

10 OKPY>KHOCTH.

ITepuon u wacrora
oOpaienust. JInneHas

U yTJI0OBAasi CKOPOCTH.

MEXaHUYECKOTO JABMKCHHUS.
OO0cy>x1eHue rpaHull TPUMEHUMOCTH MOJIETH
«MaTepualibHast TOUKa.

Onucanve MEXaHU4YEeCKOTO ABUKCHUS
paznuYHBIMU criocoOamu (ypaBHEHHE, TaOIuUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIINM, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Hab6mronenne MexaHM4ecKoro JBUKEHUS Tela
OTHOCHUTEJILHO Pa3HbIX TEJI OTCYETA.
CpaBHeHUeE MMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTETLHO Pa3HbIX
TEJl OTCYETA.

Ananu3 Tekcrta ["anunes 06 OTHOCUTEILHOCTH
JIBIKEHUS;, BHITIOTHEHHE 3aJaHUH 110 TEKCTY
(CMBICIIOBOE UTEHHE).

Onpenenenue cpeaHell CKOPOCTU CKOTbKEHUS
OpycCKa WIu IBMKCHHS IIapuKa 110 HaKJIOHHOU
IJIOCKOCTH.

AHanu3 1 00CyXIeHUE CIIOCOO0B
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[lenTpocTpemureabHOe
YCKOpEHHUe

MPUOJIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapUKa B )KUJIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Ornpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJIa

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBIOKCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTyu U CKOpOCTH MpHU
PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
Tena.

Ornpenenenue NpoMAEeHHOTO MMyTH U YCKOPEHUS
JBIDKEHUSA TeJia Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIUHEUHOTO
JIBU>KEHUS T€Ia OT BPEMEHHU.

IIposepka cunomesvi: eciu

npU PA8HOYCKOPEHHOM OBUNHCEHUU

0e3 HauaIbLHOU CKOPOCMU NYMU OMHOCANCS
KaK ps0 HeuemHuIX Yucei, mo
coomeemcmeyoujue nPpoMeNCymKu 6pemeHu
0OUHAKOBDL.

Onpenenenue yCKOpEeHUs Tela

MIPU PaBHOYCKOPEHHOM JIBU)KCHUU
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10 HAKJIOHHOM TJIOCKOCTH.

N3mepenue nepuoa u 4acToThl 0OpalieHus
TeJa Mo OKPY>KHOCTH.

Ornpenenenue CKOpOCTH pAaBHOMEPHOTO
JIBM>KCHUS T€Ja TIO OKPY>KHOCTH.

Pemenue 3anay Ha ornpesiesieHue
KMHEMaTHYECKUX XapaKTePUCTUK
MEXaHUUYECKOTO JBUKCHUS Pa3IMYHbIX BUOB.
Pacno3naBanue u npuOIMKeHHOE ONTUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJI€ U TEXHUKE (HA MpUMepax CBOOOTHO
MaJaIINX TeJl, ABUKECHHS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3aumonelictBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3axkon Herotona.
Tpernii 3akoH Hprorona.
[IpyHIMT cyneprno3uuu
CHJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuina TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CHUJIa
TPEHUsI TOKOS, IPYTHUE BUJIbI
TPEHUS.

Cuiia TS>KeCTH M 3aKOH
BCEMUPHOTO TATOTEHUSI.
YckopeHue cBoOOHOTO
najieHus. /[BrokeHue miaHer

Hab6mronenue u o0cyx1eH1Ee OMbITOB

C IBI>KEHUEM TeJla IPU YMEHBIIICHUU BIIUSTHUS
JIPYTUX TeJl, IPETSITCTBYIOIINX JBKESHUIO.
Amnanu3 Tekcta ['anunes ¢ onucanueM
MBICJICHHOT'O SKCTIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBHITIOJIHEHHE 33JIJaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OOcyxkaeHue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIUU B Pa3IMYHBIX CUCTEMaX
oTCcYeTa.

Hab6nronenue m o0Cyx1eHHEe MEXaHUIECKUX
SIBJICHHI, TTPOUCXOIAIINX B CUCTEME OTCYETa
«Tenexka» mpu ee paBHOMEPHOM
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BOKpyr Connua. IlepBas
KOCMHYECKAsi CKOPOCTb.
HeBecomocTs 1 eperpys3ku.
PaBHOBECHE MaTepuaIbHON
TOYKHU. AOCOIIOTHO TBEPIOE
Teno. PaBHOBECHE TBEPIOTO
TeJa C 3aKPEIJIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
LlenTp TsKECTH

¥ YCKOPEHHOM JIBI)KEHUH OTHOCUTEIIEHO
KabuHeTa (QPU3UKH.

JIefiCTBHSI C BEKTOpaMHU CHIT: BHITIOJTHCHHE
3aJJaHUH 10 CIIO)KCHHUIO U BEIYUTAHUIO
BEKTOPOB.

Habmroienue u/uim npoBeCHUE OTIBITOB,
JEMOHCTPHUPYIOITUX 3aBHCUMOCTh YCKOPEHUS
TeJa OT MPWJIOKEHHON K HEMY CHJTBI 1 MacChl
Tena.

AHanu3 1 00bSCHEHUE SABJIICHUN
C UCTIOJIb30BaHKUEM BTOPOTO 3akoHa HbroTOHA.

Pemenue 3aau ¢ HCNOIB30BAHUEM BTOPOTO
3akoHa HprO0TOHA M MpaBWiIa CI0KEHUS CHIL.
Ornpenenenue )KeCTKOCTH IIPYKUHBI.

AHanu3 cUTyaiui, B KOTOPhIX HAOJII0Jal0TCs
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BaHNEM 3aKoHa ['yka.

Pemienue 3ana4 ¢ ucnonap3oBaHueM 3akoHa [ 'yka.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CUJIBI TPCHUA

CKOJIBXKCHHA OT CHUJIBI HOPMAJIbHOT'O JIaBJICHHUA.

OO6cyxieHne pe3yabTaToB UCCICTOBAHMSL.
Omnpenenenue kodpuimenTa TpeHUs
CKOJIBYKEHUSI.

N3mepenne cuiibl TPEHHSI TIOKOSI.

Pemmenwe 3aa4 ¢ ncnonp3oBaHUEM (HOPMYITBI
JUTSL CHUTBI TPEHUS CKOJTBYKEHUS.

AHaM3 IBWKEHUS TEN TOJIBKO MO IEHCTBUEM
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CHJTBI TSKECTH — CBOOOTHOTO TIAZICHHUSI.
OOBsicHEHUE HE3aBUCUMOCTH YCKOPECHHS
CBOOOJHOTO MaJEHUS OT MacChl Tela.

O1nieHKa BETMYUHBI CHIIBI TATOTCHMUS,
JEUCTBYIOIIEN MEXKy IByMS TEIaMU

(1 pa3HBIX Macc).

AHanmu3 TBMKCHUS HEOSCHBIX Tell

MO/, IEVCTBUEM CHIIBI TATOTEHUS

(c UCTIOJTb30BaHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemenue 3a1a4 ¢ UCMONB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYIIbI

JUUISL pacyeTa CUJIbl TSDKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OMMCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHITIOJTHEHUE 3a/IaHUI
10 TEKCTY (CMBICIIOBOE UTCHUE).

HaOmronenue u 00CyxJ1I€HUE OIBITOB

10 U3MEHEHUIO BECa Teja MPU YCKOPEHHOM
JIBI>KCHUH.

AHanu3 yClI0BUil BOSHUKHOBEHUS HEBECOMOCTH
U TIepErpy3KH.

Peenue 3a1a4 Ha onpeiesieHue Beca Teja

B Pa3JIMYHBIX YCIOBUSIX.

AHanu3 cui, AEUCTBYIONINX Ha TEJIO,
MOKOSIIIEECS] Ha OTIOPE.

OrnpeneneHue NeHTpa THKECTH Pa3INYHbIX TEJ
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1.3.

3aKOHBI COXPaHEHUS

10

Nmnynsc Tena. I3mMenenue
uMITyJbca. VIMImybe CUitbl.
3aKOH COXpaHEHUs
uMIyabsca. PeaktuBHoe
JIBUKEHUE.

Mexannyeckas paboTa

Y MOIIIHOCTb. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU

u paboTsl. [loTeHmanpHas
DHEPIUs Tena, MOJHATOrO
Ha/Jl [IOBEPXHOCTHIO 3EMIIU.
[ToTeHmanbHas 3HEPrus
CKATOM NPYKHUHBI.
Kunernueckas sneprus.
Teopema 0 KUHETUUECKON
SHEPruu. 3aKOH COXPaHEHUsI
MEXaHUYECKON IHEPTUHU

HaOmronenue u o0cyX aeHHEe ONBITOB,
JEMOHCTPUPYIOLIUX MepeIady UMITYJIbCa

IIPU B3aUMOJICUCTBUH TEN, 3aKOH COXPaHEHUS
UMITyJIbCa MPU a0COIIOTHO YIIPYTroM

Y HEYIIPYTOM B3aWMOJECUCTBUU TEI.

AHanu3 CUTyanuii B OKpyKarolen )KU3HU

C MCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS
UMITYJIbCA.

Pacrio3HaBaHue SIBJIICHHS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyeTa pe3yJbTaTOB B3aUMOICUCTBUS Tell
(Ha mpuMepax HEyNpyroro B3auMOAEUCTBUS,
YIPYTroro HEHTPAIBHOIO B3aUMOJEHCTBUSA IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pelenue 3aga4 ¢ MCMONIb30BAHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Onpenenenne pabOThI CUITBI YIPYTOCTH

IpU NOBEME IPy3a C UCIOIb30BAHUEM
HEIMOABUKHOTO Y TOJIBMYKHOTO OJIOKOB.
N3mMepenne MOLHOCTH.

N3mepeHne noTeHManbHON SJHEPTUH YIIPYTO
ne(hopMUPOBAHHON TIPYKUHBI.

N3Mepenre KUHETUYECKOM YJHEPTUH TeJla

MO JIJTMHE TOPMO3HOTO MyTH.
DKCNEpUMEHTAIBHOE CPABHEHNUE N3MEHEHUS
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MOTEHINAJIBHON U KWHETUYECKOW SHEPTUM TEJa
MIpY JIBUKEHHUM 10 HAKJIOHHOM IIJIOCKOCTH.
DKcnepuMEeHTaIbHAs IPOBEPKA 3aKOHA
COXpaHEHMSI MEXaHUYECKOUN IHEPrUHr

IIpy CBOOOHOM MaJCHUHU.

IIpumeHeHune 3aKOHa COXPAHEHUS
MEXAHUYECKOM SHEPIUH JIJIs pacuera

MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TENA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHNYECKOU OHCPIUn

Hroro no pazgeny

40

MexaHuuyecKHe K0J1e0aHus ¥ BOJTHBI

2.1

MexaHnueckue
KoJicOaHus

7

KonebarenbHoe TBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPHUO/I,
JacToTa, aMIUIUTY/Ia.
MaremaTnudeckuii u
MPY>KHHHBIN MasiTHUKH.
[IpeBpanienue sHEprun
IIpHU KoJie0aTeIbHOM
JIBIDKCHHH.

3aTyxaronue KojaeoaHus.
BbIHyX1€HHbIE KOJIeOaHUsl.
Pe3onanc

Hab0mronenue kosie0aHmii 1Mo 1SHCTBUEM CHIT
TSYKECTU U YIIPYTOCTU U OOHApYKEHUE
MO00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHnanm3 konebaHuil rpy3a Ha HUTH

U Ha MpYyKHUHE.

OmnpeneneHne 4acTOThI KOJIeOaHMit
MaTeMaTUYECKOTO U MPYKUHHOTO MAaSITHUKOB.
Habmronenne u o0bsICHEHUE SBJICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEpUOa
KOJIeOaHUM OABEIIEHHOTO K HUTH Ipy3a

OT JUITMHBI HUTH.

[IpoBepka HE3aBUCHMOCTH IIEpHO/Ia KOJIeOaHU

rpysa, noaABCHICHHOTO K JICHTC, OT MaCChI I'py34d.

Hab6nronenue u 00Cyk1eHNE OTBITOB,

57


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanbHas paboydas mporpamma | dusunka. 7—9 kiraccel (6a30BbINH YPOBEHb)

JEMOHCTPUPYIOLIUX 3aBUCUMOCTb IIEPUOJIA
KoJIe0aHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

IIpuMeHeHne MaTeEMaTHYECKOTO

U IIPYKUHHOI'O MaJATHHUKOB B KQ4YCCTBC MOI[GJIGﬁ

JUTSL OTTUCaHMsI KOJICOaHU B OKPYKArOIIEeM
MUpE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHUEM
WJIM OLIEHKOM YacCTOTHI (TIeproa)
KoJe0aHu M.

Hszmepenue yckopenus c60600H020 nadeHus.

22

Mexannueckne
BOJIHBI. 3BYK

MexaHn4yecKre BOJIHBI.
CBoiICTBa MEXaHUYECKHUX
BOJH. [IpononsHbIE

Y TIOTIEPEYHBIC BOJIHBI.
JInvHa BOJIHBI M CKOPOCTH €€
pacrnpoCTpaHEHHUs.
MexaHnnueckre BOJHBI

B TBEPJIOM TEJIE,
CEHCMUYECKNE BOJIHBI.
3ByK. [ pOMKOCTB 3ByKa

Y BbIcOTa TOHA. OTpakeHue
3Byka. UH(pa3Byk

U yJIBTPa3BYyK

OOHapyXeHUE U aHATN3 BOJTHOBBIX SIBJICHHM
B OKPY’KaOIIEM MHpE.

HaOmronenue pactipocTpaHeHus Mpo0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN)

¥ O0HApYKEHUE aHAJIOTUYHBIX BUIOB BOJIH

B MIPUPO/IE (3BYK, BOJHBI HA BOJIE).
Boruncrnenve AJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUs 3ByKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPeIeIICHNE TPAHMII
9JaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

Kosie0aHui.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJI€, C UCIIOIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
Hab6nronenue u o0bsCHEHUE SIBICHUS
aKyCTHYECKOTO pE30HaHCA.
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AHaJIN3 OPUTHHATILHOTO TEKCTA, TOCBAIIICHHOTO
WCIIOJIb30BAHUIO 3BYKa (WJIM YIBTPa3BYKa)

B TEXHUKE (9X0JIOKAIHUs, YIBTPA3BYK

B MEJIULIMHE U JIP.); BBIIIOJIHEHUE 3a/JaHUI

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazgeny

15

3JICKTp0MaFHI/ITHOE IM0JI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHbI

3.1 | DnekTpoMarHuTHOE 6 DIIEKTPOMArHUTHOE TIOJIE. [TocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX
noJie DNEKTPOMAarHUTHBIE BOJHBL. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
Y AJIEKTPOMArHUTHBIE CaoiicTBa MOJIEH.
BOJIHBI AIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3yYEHUE CBOWCTB
[IIkajia 5JIEKTPOMArHUTHBIX | AJEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcnonbp3oBanue C MIOMOILIbI0O MOOUIIBHOTO TeJIE(POHA).
3JIEKTPOMArHUTHBIX BOJIH AHanum3 peHTT€HOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHnu3ma.
DNEKTPOMAarHUTHAS IPUPOJA | AHAIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHMUS
ceera. CKOpOCTh CBeTa. AJIIEKTPOMATrHUTHOTO U3JIyYEHHUs B IPUPOJIE:
BonHoBBIE CBOIICTBA cBETa ’KUBBIE OPTaHU3MBbI, U3JTy4Y€HHUsI HEOECHBIX Te
(CMBICTIOBOE UTEHUE).
Pacnio3HaBaHue U aHaJIN3 PA3IMYHBIX
MPUMEHEHUH 3I€KTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTBI CBETA
Wroro o pazaeny 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBEeTa

JlydyeBast MOJiE€TIb CBETA.
HcTounuku ceera.
[IpssmonuneHOe
pacipoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsL.
Otpaxkenue ceta. [nockoe
3epKaJIo. 3aKOH OTPAKEHHUS
CBETA.

[Ipenomienue cera. 3aKOH
npenomiieHus ceta. [lonHoe
BHYTPEHHEE OTPaKEHHE
cBera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPaXKEHUS B ONTHYECKUX
CBETOBOJAX

HaOntonenue onbITOB, AEMOHCTPUPYIOIITUX
SIBJICHUE MIPSMOJIUHEUHOTO
pacnpocTpaHEeHHs CBETa

(BO3BHMKHOBEHHUE TCHU U TIOJYTCHH ),

Y UX UHTEPIPETAIMS C UCTI0JIb30BAHUEM
MOHSATHUS CBETOBOTO JIyya.

OOBbsicHEHUE U MOJEITUPOBAHNE COTHEYHOTO
Y JIYHHOTO 3aTMEHUMU.

HccnenoBanne 3aBUCUMOCTH

yTIila OTPaXKeHHsI CBETOBOIO Jiy4a OT yTIjia
NaJCHHUS.

N3yuyeHue cBOWCTB U300paKEHUA B INIOCKOM
3epKaje.

HaGmronenne u 00bsICHEHUE OMBITOB

10 TIOJIYYCHHIO H300paKEHUN B BOTHYTOM

Y BBIYKJIOM 3€pKaJiax.

HaGmronenne u 00bsICHEHHE ONBITOB

MO MPETOMJICHUIO CBETA Ha TPAHUIIS
Pa3IUYHBIX CPEM, B TOM YHCIIE OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUS OT YIJIa TaJICHUSI CBETOBOTO JTy4a
Ha TPAHUIIC «BO3TyX—CTEKIION.
Pacrnio3zHaBaHue IBJICHUN OTPAXKEHUS

Y MPEJIOMJICHHUS CBETA B TOBCEIHEBHOMN
YKU3HU.
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AHanu3 U 00bSICHEHHE SIBJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ ucnojib30BaHUEM 3aKOHOB
OTPAKCHUA U IIPCIIOMIICHUA CBCTA

4.2 | JIMH3bI ¥ ONTUYECKUE 6 JIunza. Xox nyueii B muu3e. | [lomydenne n300pa>keHuid ¢ TOMOIIBIO
puOOpbI Onrtuueckas cucrema coOuparole u paccenBaroniei JIMH3.
dotoanmnapara, Mukpockona | Onpesnenenre POKYCHOrO pacCTOSIHUS
u Teneckomna. ['ma3 kak U ONITHYECKOU CUJTBI COOMPAOIICH
ONTHYECKAs CHCTEMA. JIMH3BI.
bruzopykocTh AHanu3 yCTpoNCTBa U IPUHITUTIA IEHCTBUS
U JATbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmapara, MUKPOCKOTIA, TEIECKOIIA.
N3yuenne Moiemu 11a3a Kak ONTHIECKON
CUCTEMBI.
AHanu3 sIBIEHUN OJIM30PYKOCTH
U JTaJTbHO30PKOCTH, TIPUHIINATIA TEUCTBUS
OYKOB
4.3 | Paznoxenue 6e0oro 3 Paznoxenue 6enoro cBera Hab6nronenue paziosxxeHnus 6e510ro cBeTa
CBETa B CIIEKTP B criekTp. OnbiTel HhlOTOHA. | B CIEKTP.
CloxeHue CreKTpaIbHBIX Habmronenune u 00bsICHEHHE OITBITOB
1BeToB. Jlucnepceus cBeTa 10 MOJIYYeHHI0 OEJIOTO CBETA MPH CII0KEHUH
CBETa Pa3HbIX IIBETOB.
[IpoBenenme 1 OOBICHEHHE OIBITOB
10 BOCITPHUSITHIO I[BETA MPEIMETOB MPHU UX
HaOJIOICHUH Yepe3 IBETOBbIC (PUITBTPHI
(LIBETHBIE OYKH)
Hroro no paszneny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucmyckanue u Omnwitel Pezepdopaa OO6cyxaenue 1eau onbiToB Pezepdopaa
NOTJIOIIEHUE CBETA Y TUTAHETapHas MOJEIIb 10 UCCJIEIOBAHUIO ATOMOB, BBIIBHOKCHHE
aTOMOM atoma. Moznens aroma bopa. | runoTe3 o BO3MOKHBIX pe3yjIbTaTaxX OMbITOB

HcnyckaHue U MOTJIOIEHHE | B 3aBUCUMOCTH OT IIPEANO0JIaraeéMoro CTpOCHUS

cBeTa aToMOM. KBaHTBHI. aTOMOB, (JOPMYTUPOBAHNE BHIBOJIOB

JInHenyaTteie ClIeKTpbI U3 PE3YIbTATOB OIIBITOB.
OOcyxaeHue NpOTUBOPEUHA MJIaHETAPHOU
MOJIEIN aTOMa U OCHOBAHUM JIJIs1 TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaX AINEKTPOHOB.
HaGnroneHue CruionHbIX U JIMHEWYaThIX
CIIEKTPOB M3TyUYECHUS PA3JINYHBIX BEIIECTB.
OOBbsiICHEHUE TUHENYATBIX CIIEKTPOB U3ITyYCHHUS

5.2 | CtpoeHue aTOMHOTO PannoaktuBHOCTE. Anba-, | OOCYXICHHE BO3MOKHBIX THITOTE3 O MOJICIIAX

aapa

0eTa- U raMMa-U3TyYEeHUsI.
Ctpoenue aTOMHOTO s1pa.
Hyxnonnas monenb
aTOMHOTO s1pa. M3oTorsl.
PagnoakTuBHBIE
npespauieHus. llepuon
MOJTypacajia aTOMHBIX SIAEP

CTPOCHUA Spa.
Onpenenenue cocTana siAEp MO 3aJ1aHHBIM
MAacCCOBBIM U 3apsSIOBBIM YHCIIAM

Y T10 TIOJIOKEHUIO B IEPUOIMIECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SApa U €ro
MOJIOKEHHUS B TIEPUOJIMYECKON CUCTEME

MIPU 0-PaIMOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHIL ITO TOTOBBIM
doTorpadusim.

OOHapyXeHue U U3MEPEHHUE PATUAITMOHHOTO
(hoHa C TTOMOIIBIO TO3UMETPa, OIIEHKA €T
WHTEHCUBHOCTHU.
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Amnann3 OMoJI0THYSCKUX U3MCHEHHH,
MPOUCXOISIIINX TOJT ACHCTBUEM
PaIMOAKTUBHBIX U3TyYCHUH.
Hcnonp30BaHNe paJiMOaKTUBHBIX H3TyYCHUN
B MEJIUIINHE

5.3 | SlnepHble peakuuu 7 AnepHble peakuuu. 3akoHbl | Pemenue 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOTO COXPAaHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
1 MacCOBOTO YHCEIL. Ha ONPEJEIICHUE PE3yJIbTaTOB SACPHBIX
DHeprus CBsI3U aTOMHBIX pEaKInii; aHAJIU3 BO3MOKHOCTH
anep. CBs3b Macchl WJIM HEBO3MOXKHOCTH SIIEPHOUN PEAKLIHH.
v oHepruu. Peakuuu cunresa | OneHka SHEPTUU CBSA3U sIIEP C UCTIOIb30BaHHEM
u fenenus auep. Microunuku | hopmyssl DiHIITEHHA.
sHeprun CoaHUA U 3BE3. OO0cy:x/1eHne MePCIEKTUB UCIIOIb30BaHUs
SnepHas dHEpreTHKa. YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
JlelicTBUsA paIMOaKTUBHEIX | OOCYXIeHHE MPEUMYIIECTB U SKOJIOTUIECKUX
W3JIyYEHUHN HA )KUBBIE po0JIeM, CB3aHHBIX C SICPHON dSHEPTETUKOM
OpraHU3MBbI

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000 1AM MOLYJIb

IloBTOpEHME 9 Cucremaruzanus BrlinonHenne yueOHbIX 3aAaHU, TpeOyroInX

1 000011IeHUE
coJiep)KaHHs Kypca
bu3uku 3a 7-9 KIacchl

1 000011IeH1E TPEMETHOTO
COJIep KaHMS U OTTbITa
JIEITEILHOCTH,
PUOOPETEHHOTO

MIPY U3yYEHUU BCETO Kypca
(bU3UKK OCHOBHOTO OOIIIETO
oOpa3oBaHHs.

JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— IPUMEHEHUS TIOJTYICHHBIX 3HAHUN

TSl HAYYHOTO OOBSICHEHUS (PU3UUECKUX
SABJICHUM B OKPYKAIOLIEW IPUPOJIE,

B TIOBCEHEBHOM JKM3HU M BBISBIICHUS
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[ToaroToBKa K OCHOBHOMY (buU3MYECKUX OCHOB PsiJia COBPEMEHHBIX
roCy/1apCTBEHHOMY TEXHOJIOTHIA;

’K3aMeHy 1o (pu3mnKe — IPUMEHEHUSI OCBOCHHBIX

TS 00yJarommxcs, AKCIEPUMEHTAIIbHBIX YMEHUM
BBIOpABIIKX ATOT YYCOHBIH | JUISI HCCIIEAOBAHUSA (PU3NUECKUX SIBICHUH,
IpEAMET B TOM YHCJIE JJIsI IPOBEPKU TUIIOTES

Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Peuienne pacdyeTHbIX 33/1a4, B TOM YUCIIE
MPEANOJaralonX UCTOIb30BaHNEe (PU3MUECKHUX
MOJIEJIE 1 OCHOBAHHBIX HAa COJAEPKaHUH
Pa3IUYHBIX Pa3/IeNioB Kypca (PU3HKH.
BrinonHeHue v 3amura rpymnmnoBbIX

WJIY UHIUBUAYAJIBHBIX IPOEKTOB, CBSI3AHHBIX

C cCoJIep KaHHEM Kypca (pU3uKu

Uroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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HEPEYEHb (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MMPOBEPSIEMbBIX TPEBOBAHWH K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUS 110 ®PU3UKE

B ¢denepanbHbIX M peruoHANIbHBIX MpOIEAypax OIEHKM KauecTBa 0Opa30BaHUs
UCIOJIb3yeTCsl MepeyeHb (KoAU(pUKATOp) pachpeielieHHbIX MO KjaccaM MPOBEPSEMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMBbl
OCHOBHOT'0 0011IeT0 00pa30BaHUs U AIEMEHTOB COJEP>KaHUs 10 (QU3HKE.

7 KJIACC

IIpoBepsieMble MpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMMslI

Kon IIpoBepsiemMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTeNbHOMN MPOrpaMMbl OCHOBHOTO 001IEro 00pa30BaHUs
pe3yJipraTta

1.1 VCITOJIB30BaTh U3yYEHHBIE TIOHATHUS

1.2 pa3nyaTh SBJIICHUS II0 OIKMCAHUIO HUX XapakKTEpHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX JaHHOE (U3HUECKOE
SIBJICHUE

1.3 pacno3HaBaTh MPOSIBJICHUE M3YUYECHHBIX (PU3WYECKUX  SIBICHUUN

B OKPY’KalOIIEM MHUPE, B TOM Yuciie PU3NUECKUEe SIBJICHUS B PUPOJIE,
IIPU 3TOM TEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B y4eOHYIO, BBIICIATH
CYILIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3NUECKUX SIBJICHUMN

1.4 OMKCHIBATh M3YyUYCHHBIE CBOMCTBA TeNl W (DU3MYECKUE SBIICHUS,
UCIIONIb3Ysl (PU3WYECKHE BEJIMYUHBI, MpPU ONUCAHUU MPaBUIBHO
TpPakTOBaTh (PU3MUECKUI CMBICI HUCHOJb3YEMbIX BEJIWYUH, UX
0003HaYEHUs U €IMHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh TpaduKH  HM3YyYEHHBIX  3aBHUCHUMOCTEM
(bU3UYECKUX BEITMYHUH

1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (DU3MUECKUE SIBIICHUS U TPOLECCHI,
UCIIONBb3ysd HW3YyYECHHBIE 3aKOHBI, MPH OTOM JaBaTbh CJIOBECHYIO
GOpMyIMpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKCHUE

1.6 OOBSICHATH (hU3UYECKUE SIBICHUS, MPOIECCHl M CBOWMCTBA TEJI, B TOM
yuciae W B KOHTEKCTE CHUTyalluid MPaKTUKO-OPHUEHTHUPOBAHHOIO
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XapaKkTepa: BBIABIATh NPUYUHHO-CIECICTBEHHBIE CBS3U, CTPOUTH
oO0BsicHeHHE U3 1 — 2 TOTUYEeCKUX 1IaroB ¢ OMopoil Ha 1—2 U3yueHHBIX
CBOMCTBA duznyeckux SIBJIICHUH, duznueckux 3aKOHA
WU 3aKOHOMEPHOCTH

1.7

pelmiaTh pacdyeTHble 3a1aud B 1 — 2 NeHCTBHA, UCHOJB3Ys 3aKOHBI
u GopMyIibl, CBS3BIBAIONIME (PU3MYECKHE BEIWYHHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3a[a4M 3allACHIBATH KPATKOE YCIOBUE, TOACTABIIATh
(u3nyecKkue BEITUUHUHbI B (YOPMYIIBI U IPOBOAUTH pacyeThl, HAXOAUTh
CHpaBOYHbIE JAaHHBIC, HEOOXOAUMBIE I PELICHUS 3a/1a4, OLICHUBATD
PEATUCTUYHOCTD MOJTYYEHHON (PU3UYECKON BETNUNHBI

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIU
bU3MYeCKUX METOJ0B, B OINHUCAaHUU UCCIEIOBAHUSI BBIJICIATH
IPOBEPIEMOE MPEATNOI0KEHHE (runotesy), pasinyath
U UHTEPNPETUPOBATH TMOJYUYCHHBIH pPE3yJIbTAT, HAXOJIUTh OIIMOKHU
B XOJI€ OIbITA, JeaTh BEIBOJIBI MO €T0 pe3yJibTaTaM

1.9

OPOBOAUTH ONBITHI MO HAOMIONEHUIO  (PU3MYECKUX  SIBJICHUHN
Wi (U3MUECKUX CBOWCTB Tel: (HOPMYNIHpPOBaTh IPOBEPSEMBIE
NPEANnojoKeHNusd, CcoOupaTh YCTaHOBKY U3  MPEIJIOKEHHOTO
000py0BaHUs, 3aMUCHIBATH XOJ1 OMBITa U (POPMYIUPOBATH BHIBO/IbI

1.10

BBIIIOJIHATH MPSMbBIE H3MEPEHHsS C HCIIOIb30BAHUEM AHAJIOTOBBIX
U IU(PPOBBIX NMPUOOPOB, 3aMMCHIBATH OKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOAUTL  HUCCIEIOBAHUE 3aBUCUMOCTH  OJHOM  (pu3HUecKoit
BEJIMYUHBI OT JPYroM C HCIIOJb30BAHUEM TNPSAMBIX HW3MEPEHHU,
y4acCTBOBAaTh B IUIAHUPOBAHWUU YYEOHOTO HCCIIEIOBaHUSA, COOUpAThH
YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIIENys MPEII0KEHHOMY IIaHYy,
(bUKCHpOBaTh PE3yJbTAaThl IMOJTYYCHHOM 3aBUCUMOCTH (HH3UUYSCKHUX
BEJIMYMH B BUJIE TIPEJIOKEHHBIX TAOJIUI] U TPaUKOB, J1€J1aTh BHIBOIbI
10 Pe3yJIbTaTaM UCCIEN0BAHUS

1.12

IPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEJIUYUH, CIEAys
NPEJI0KEHHOW MHCTPYKIMU: TPY BBIMOJIHEHUH U3MEPEHUN cOOMpPaTh
DKCIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOWU
BEJINYUHBI

1.13

coOnroaTh  MpaBWia TEXHUKH  0€30macHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTh NPUHIIMIIBI AEUCTBHS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3yYEHHBIX MpUOOpOB
U TEXHUYECKUX YCTPOMCTB C IOMOIIBIO MX ONMCAHUSA, HUCIOJIb3YS
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3HaHUA O CBOWMCTBAaX (DM3MYECKUX SBICHUH © HEOOXOIUMBIC
dbu3MYecKue 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOJUTH TpUMEpHl (HAXOAUTh HMHPOPMAIMIO O TpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (DU3NICCKUX 3HAHUHN B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecreueHus 0€30MacHOCTH MpY OOpaIlieHuy ¢ MpudopamMu
U TEXHUYCCKUMH  YCTPOWCTBAMH,  COXPAHECHHS  370POBBS
U COOJIIONIEHUSI HOPM 3KOJIOTHYECKOTO TMOBEACHUSA B OKpY)KaroIlen

cpene

1.16

OCYULIECTBJISATh OTOOp HMCTOYHMKOB MH(popmanuu B cetu HHTepHer
B COOTBETCTBUU C 3a/JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUM M MyTEM CpPAaBHEHUS Pa3IUYHBIX HNCTOYHUKOB
BBIIETAT, MHGOpPMAIMIO, KOTOpas SABISETCS IMPOTUBOPEUYUBOM
WJTU MOKET OBITh HEIOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPH  BBINOJIHEHUM YYEOHBIX 3aJaHUll  HAy4YHO-
HOMYJISIPHYIO JIUTEPaTypy (U3HUECKOrO COAEpXN aHHs, CIPABOYHBIC
MaTepuaiibl, pecypcbl ceth MHTepHeT, BIageTe INpUeMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusl UHPOPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.18

co3/71aBaTh COOCTBEHHBIE KPATKHE MMCHbMEHHbBIE U YCTHBIE COOOIIEHNUS
Ha OCHOBE 2 — 3 UICTOYHUKOB MH(OpMAIuu GU3NIECKOr0 COePKAHUS,
B TOM 4YHCJI€ MyOJUYHO JeNiaTh KpaTKUe COOOIIEHMS O pe3yibTaTax
MPOCKTOB WJIM YYE€OHBIX HCCIEIOBAHUM, TIPU HSTOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM MOHATUWHBIN ammapatr Kypca (QHU3HKH,
COIPOBOX/IATh BBICTYIJICHUE MTPE3EHTALIUEN

1.19

IIPYU BBINIOJIHEHUN YYEOHBIX TPOEKTOB M UCCIIEAOBAHUM paCTIPEAENSTh
00s13aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33J]a4aMH,
CJICIUTH 3a BBIIOJIHEHUEM IUIaHA JACHCTBUM, aJC€KBAaTHO OLICHUBATh
COOCTBEHHbI BKJaJ B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHKATUBHOE B3aMOJEHCTBUE, YYUTHIBASI MHEHUE OKPYKAFOIUX

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon Kon [IpoBepsieMble 3EMEHTHI COAEPKAHUSA
paszzena | 5JEMEHTa
1 OU3NKA U EE POJIb B ITIO3HAHMU OKPYXAIOIIEI'O MUPA

1.1 dusuka — Hayka O Tnpupoje. SBIEHHUS NPUPOJIBIL.
Ou3nyecKue  SIBICHUS: MEXAHUYECKUE,  TEIUIOBBIE,
ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE
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1.2 ®dusnueckne BeIWYUHbI. VM3Mepenne GU3nuecKux BEIUYHUH.
®dusnveckue  npubopel.  IlorpemtHocTs  U3MEpPEHMIA.
MexayHapoaHasi CHCTEMA €IMHUII

1.3 EcrecTBeHHO-HAy4HBIM METOJI TIO3HAHUSA: HAOIIOJCHUE,
IIOCTAHOBKA HAYYHOrO BOIPOCA, BBIABMKECHUE THUIIOTES,
OKCIIEPUMEHT [0 TMPOBEPKE THUIOTE3, OOBSICHCHHE
Ha0JII0aEMOTO SIBJIEHUS

1.4 Onucanue GU3NIECKUX SIBJICHUH ¢ TTOMOIIBIO MOJIeIen

1.5 [TpakTryeckue paboTHI:

N3mepenne paccTOSHUMN.

N3mepenue o0beMa KUAKOCTU U TBEPIOTO Tea.
Omnpenenenue pa3sMepoB MaJIbIX TEJl.

M3mepenue TteMmreparypbl IIpH IOMOIIM  KUIAKOCTHOTO
TEPMOMETpA U AaTUYUKa TEMIEPATYPbI

I[TEPBOHAYAJIbHBIE CBEAEHM A O CTPOEHNU BEIHECTBA

2.1 CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3Mephl.
OnBITEI, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA

22 JIBrm>kenune dactur] BemecTBa. CBsA3b CKOPOCTH JIBHKECHUS
4acTull ¢ TemrepaTypoil. BpoyHoBckoe nBuxenue, inpdysus

2.3 B3anmoneiicteue YacTUL BEILIECTBA: [IPUTSHKEHUE
Y OTTAJIKUBaHUE

24 ArperaTHble  COCTOSIHMSI  BEIIECTBA: CTPOCHHE Ta30B,
KUJKOCTEM M TBEpAbIX  (KPUCTAUNIMYECKUX)  TelL
B3auMocBsi3p MeEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJEKYJISIPHBIM
CTPOECHUEM

2.5 Oco0OEHHOCTH arperaTHbIX COCTOSIHUMA BOJIbI

2.6 [IpakTruueckue paboOThI:

Omenka IraMeTpa aroma METOJIOM pAI0B
(c ucnonpzoBanueM dororpaduii).

OnbITH IO HAOIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnwITEl MO OOHAPYXKEHUIO JTEHCTBUS CUJI MOJICKYJISIPHOTO
MPUTSDKEHUS

JIBVDKEHUE U B3AVUMOJIEMCTBUE TEJI

3.1

MexaHndeckoe JIBUKEeHHE. PaBHOMEPHOE M HEPABHOMEPHOE
JIBOKEHUE
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3.2 Ckopocte. CpenHsisi CKOpPOCTb NpU  HEPAaBHOMEPHOM
JBH>KCHUU. Pacuer ImyTu U BpEMEHU JABUKEHUS

33 SBnenne mHepuuu. 3aKOH MHEpUUU. B3anmojaelcTBue Ten
KaK MPUYMHA W3MEHEHHS CKOPOCTH ABMXEHHUS Teil. Macca
KaK Mepa UHEPTHOCTHU TeJa

3.4 [InoTHOCTH BemiecTBa. CBSA3b MIIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €IMHHUIIe 00beMa BelllecTBa

3.5 Cuita Kak XapaKTEpUCTUKA B3aUMOJIEUCTBUSA TEN

3.6 Cuna ymnpyroctu u 3akoH ['yka. U3mepeHue cuibl
C IOMOIIIBIO TUHAMOMETpPA

3.7 SlBneHue TATOTEHHMS M cwia TsbkecTH. Cuila  TSKECTH
Ha JIpyrux miaHerax. Bec rema. HesecomocThb

3.8 Cuna tpenus. TpeHue CKOIbKEeHHs U TpeHHue okos. Tpenue
B [IPUPOJE U TEXHUKE

3.9 CrnoxxeHue Cuil, HaNpaBiI€HHBIX IO OJHOW MPSAMOIl.
PaBHOAeHCTBYIOIIAS CHIT

3.10 [IpakTryeckue paboTbI
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUKEHHUS (IIapuKa
B JKHJIKOCTH, MOJICTTH DJEKTPUUYECKOTO aBTOMOOWJS U Tak
nasuee).
OnpeneneHue CpeHEM CKOPOCTH CKOJIBXKEHUsT Opycka
WJIY IIApUKA 110 HAKJIOHHOW TIOCKOCTH.
OmnpeneneHue MIOTHOCTU TBEPIOTO Tea.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh PACTSHKEHUS
(nedopmanun) npy’KUHBI OT TPUIIOKEHHOW CHUJIBL.
OnbITEI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh CHIIBI TPEHUS
CKOJIb)KEHMsI OT Beca Tejla W XapaKTepa CONMpHUKACAIOIIUXCs
TTOBEPXHOCTEU

3.11 @u3nyecKrue SBICHUS B NPUPOJAC: INPHUMEPHI JBUKCHHS
C Pa3JIMYHBIMUA CKOPOCTSAMH B KMBOU M HEXKUBOW MPUPOJE,
JEUCTBUE CUJIBI TPEHUS B TIPUPOJIC U TEXHUKE

3.12 TexHn4eckue ycTpoucTBa: JMHAMOMETP, TOAINITHUKHI

JABJIEHUE TBEPIbBIX TEJI, XKUJKOCTEN U T A30B
4.1 HaBnenune  TBepaoro Tena.  CrocoObl  yMEHBIICHUS

H YBCIIMYCHUA NABJIICHUA
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4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS Ta3a OT o0bema,
TEeMIEPATYpPbI

4.3

Ilepenaua naBieHUS TBEPIABIMU TEJIAMH, >KUJIKOCTSIMHU
u raszamu. 3akoH [lackams. [THeBMaTHUYeCKE MAIITMHBI

4.4

3aBUCUMOCTh  JIaBJICHUS  JKUJAKOCTA  OT  TJIyOUHBI.
I'mapocratnueckuii mapagokc. CooOIarmmuecss COCY/IbI.
['mapaBIrdecKkue MEXaHU3MbI

4.5

Atmochepa 3emnu u armocepHoe napneHue. [Ipuyumnb
CYIIECTBOBAaHMS BO3AYMIHONW 000m0uku 3emud. OTmbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOrO  JIaBJICHUS
OT BBICOTHI HaJl ypPOBHEM MOPsI

4.6

N3mepenue aTMoc(epHOro JABJICHUSL. [Tpubopsr
JUUISl UBMEPEHUS aTMOC(EPHOTO AaBICHUS

4.7

JlelicTBHE XKMAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJNO.
Britankuparomas (apxumeioBa) cuia. 3akoH Apxumeaa

4.8

[InaBanue ten. Bo3nyxormiaBanue

4.9

[IpakTrueckue paboThI:

HccnenqoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT oObeMa
MOTPYKEHHOU B XKUJKOCTh YaCTH TEJIA.

OnpenesnieHue  BBITAIKUBAIONICH  CHIIBL,  JEUCTBYIOIIEH
Ha TEJO0, IMOTPYKEHHOE B KUJIKOCTb.

[IpoBepka  HE3aBUCHUMOCTH  BBITAJIKMBAIOUIEH  CHIIBI,
JICMCTBYIONIEN HA TEJIO B KUJIKOCTH, OT MAacChl TeJa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIOIIEH
CUJIbI, JICUCTBYIOIIEH HA TEJIO B KUAKOCTU, OT OO0BEeMa
MOTPYKEHHOW B KHUJKOCTh YacTH Teja U OT IJIOTHOCTH
JKUJIKOCTH.

KonctpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU
Y OIPEJICIICHUE €€ IPY30II0AbEMHOCTH

4.10

dusnueckre SBICHUS B MPUPOJE: BIUSHUE aTMOC(EPHOTO
JIABJICHUS HA )KUBOM OpraHu3M, TIaBaHUE PbIO

4.11

TexHuyeckue  yCTpPOWCTBA:  COOOILAIOLIUECS  COCYIIbI,
YCTPOMCTBO  BOAONPOBOJA,  THUAPABIMYECKHM  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMmeTp

PABOTA, MOIIIHOCTD, OHEPT A

5.1

Mexanuueckasi pabora
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5.2 Mexanuueckasi MOIIIHOCTh

53 [IpocTbie MEXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAs MIJIOCKOCTb.
[IpaBuiIO paBHOBECHS pblUara

54 [IpumeneHue nmpaBuia paBHOBECHS pblyara K OJIOKy

5.5 «3onortoe mpaBuio» MexaHuku. Kosdduiment noneznoro
JNeUcTBUSL MexaHu3MoB. [IpocTele MexaHuU3Mbl B OBITY
U TEXHUKE

5.6 [ToTeHuMabHAs SJHEPTUU TEJIA, IOIHATOTO HAJl 3EMIIEH

5.7 Kunernueckas s3Heprus

5.8 [lonHas MexaHW4YecKass DJHEPrusa. 3aKOH U3MEHEHUS
Y COXPAHEHUSI MEXaHUYECKON IHEPTUH

59 [IpakTrueckue paboThI:
OmnpeneneHue pabOThl CUJIBI TPEHHS TMPU PABHOMEPHOM
JBH>KCHUU TeJa MO0 TOPU30HTAJIbHOM TOBEPXHOCTH.
HccnenoBanre ycioBUi paBHOBECHS pblyara.
N3mepenune KII/] HaKIIOHHOM MJIOCKOCTH.
N3yueHne 3akoHa COXpaHEHHS] MEXAaHUYECKON SHEPTUN

5.10 @u3nYeCcKUe SBJICHUS B IPUPOJE: PbIUArd B TEJIEC YEIOBEKA

5.11 TexHuueckue YCTPOMCTBA:! JUSEEI ITOJIBUKHBIN

Y HENOJBI)KHBIA OJIOKHM, HAKJIOHHAs IJIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
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8 KVIACC
IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl
Kon IIpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOCHUS OCHOBHOM
IPOBEPSAEMOTO o0Opa30BaTeNbHOM IPOrpaMMBbl OCHOBHOTO O0I1IET0 00pa30oBaHUs
pe3yJibraTta
1.1 UCITOJIB30BATh ITOHATHUS
1.2 pas3nyaTh SBJICHUS 110 OINKMCAHUIO HUX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OMNbBITOB, JIEMOHCTPUPYIOUIUX JaHHOE (QHU3UUECKOe
SIBJICHUE
1.3 pacno3HaBaTh IMPOSIBJICHUE M3YyYEHHBIX (PU3WYECKUX  SBICHUU
B OKpPY>KarolIEM MHpPE, B TOM 4yucie (PU3NUECKUE ABICHUS B IPUPO/IE,
IIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1ady B y4eOHYIO, BBIICISATh
CYILIECTBEHHbIC CBOMCTBA (TPU3HAKN) (PU3NUECKUX SIBJICHUI
1.4 ONKCHIBATh HM3YYECHHBIE CBOWCTBA TeJl W (PU3MYECKUE SIBICHMUS,
UCIIONIb3Ysl (PU3MYECKHE BEJIWYUHBI, MPU OMNHUCAHUM MPABUIBHO
TpakTOBaThb  (U3WYECKUH  CMBICI  HMCHOJb3YEMbIX  BEJIUYMUH,
0003HaY€HUs U €IMHULIBI (PU3UUYECKUX BEIUYHUH, HAXOAUTHh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHMMH
BEJIMYMHAMH, CTPOUTh TIpaUKH  HM3YyYEHHBIX  3aBUCHUMOCTEH
(bU3NYECKUX BEITUYHUH
1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIICHUS U TPOLECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbl, IPH 3TOM JaBaTb CIIOBECHYIO
(GOpMYIMpPOBKY 3aKOHa MW 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIPAKEHUE
1.6 OOBSACHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TE€N, B TOM YHUCIE
U B KOHTEKCTE€ CUTYyallMil NPaKTUKO-OPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJIATh ITPUYUHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
u3 1-2 jormyeckux MAaroB ¢ MOMOIIbK 1—2 M3y4YEHHBIX CBOKCTBA
bu3nUecKuX SIBICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 pemarb pacyeTHble 3a7aud B 2 — 3 JCHCTBUSA, UCHOJB3Ys 3aKOHBI

u (opMysbl, CBS3bIBAIOIINE (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE
aHaju3a yCJIOBHUS 3aJ1aud 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISABIATH
HEJOCTATOK JAHHBIX JUIsl pEUIeHUs 3aJlayd, BBIOUpATh 3aKOHbI
u (QopMyJbl, HEOOXOAMMBIE ISl €€ PEeUIeHHs, TPOBOAUTH PACUETHI
M CpaBHUBATH TMOJYYEHHOE 3HayeHUE (HUINYECKON BEITMUHMHBI
C U3BECTHBIMU TaHHBIMU
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1.8

PaCIIO3HaBaATh HpO6JICMI>I, KOTOPbIC MOKHO PCHIMTL IIPHU IMOMOIIH
(bPIBI/I‘IeCKI/IX MCTOJ0B, UCIIOJIB3YA OITMCAHUC UCCIICAOBAHUS, BBIICIIATD
IMPOBCPACMOC IIPCAIIOIOKCHUC, OLUCHHUBATL IIPABUJIBHOCTL IIOPAIKA
MMPOBCACHUA NCCICAOBAHNA, ACIATh BBIBOAbI

1.9

OPOBOJUTH  OMNBITHl [0 HAOMIOACHUIO  (PU3UYECKUX  SBJICHHUU
WM  (QU3NYECKUX CBOMCTB Tel: (OPMYJIHMPOBATH MPOBEpPSIEMbIC
NPEANoJOKEHNsA, CcoOUpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOIO
000pyZ0BaHUs, OMUCHIBATH XOJ1 OTIbITA U (HOPMYITUPOBATH BHIBOIbI

1.10

BBITIOJIHATh TPSMbIE U3MEPEHUS C HCIOIb30BAHUEM AaHAJIOTOBBIX
npuUOOPOB U AATYUKOB (PU3NYECKUX BEIMYUH, CPABHUBATH PE3YJILTATHI
M3MEPEHUN ¢ yUeTOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH

1.11

IPOBOJUTh  HMCCJIEIOBAHME 3aBUCUMOCTHM  OJHOM  (DPHU3MUECKOU
BEJIMYMHBI OT JPYyroM C MWCIHOJIB30BAHUEM INIPSAMBIX HM3MEPEHUN:
IUIAaHUPOBATH HCCIEAOBaHUE, COOUpPATh YCTAHOBKY M BBIIOJIHATH
U3MEpPEHMs, Cleays NpeUIOKEHHOMY  IUIaHy, (DPUKCHpOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOJIULl U TpaduUKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM HCCIEAOBAHUS

1.12

IPOBOJUTh  KOCBEHHbIE  HM3MEpPEHUsT  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBATHh U3MEPEHUS, COOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY,
clenysd NPEMIOKEHHOW WHCTPYKLMHA, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI

1.13

coOnoAaTh  MOpaBWjla TEXHUKM  0O€30macHOCTH  mpu  pabote
C J1abopaTOpHBIM 000PYTOBAHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpHOOpPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HA WX OMUCAHUSA, UCHOJIb3YS
3HaHUA O CBOMCTBaX (PU3MYECKUX SBICHUM U HEOOXOIHUMBbIE
(bu3nYecKue 3aKOHOMEPHOCTU

1.15

pacino3HaBaTb IMPOCTBIC TCXHHUYCCKHEC yCTpOﬁCTBa U NU3MCPUTCIILHEBIC
HpI/I60pI)I Mo CXeMaM M CXCMATUYHbBIM PHUCYHKaM, COCTABJIAATH CXCMbI
QJICKTPHUYCCKHX nenem ¢ MMOCJICAOBATCIIbHBIM W IIapalJICIbHBIM
COCAMHCHUECM  JJICMCHTOB, pas3jin4das  YCIOBHBIC 0003HaYCHUS
9JICMCHTOB J3JICKTPHUYCCKHUX ueneﬁ

1.16

NPUBOANTh TPUMEPH (HAXOIWUTHh WHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (DU3NIECKUX 3HAHUHN B TIOBCETHEBHOM
YKU3HH JJ1 o0ecrieueHus1 0€301acCHOCTH MPU 00paIleHUuH ¢ TpUOOpaMu
U TEXHUYCCKUMH  YCTPOWCTBAMH,  COXPAHCHHS  370POBBS
U COOJIOJIEHUST HOPM SKOJOTUYECKOTO TOBEJACHUS B OKPYXKAIOIIEH

cpene
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1.17

OCYILECTBIIATh NOUCK UH(POpMALHU (PU3NUECKOTO COAEPIKAHUS B CETH
HMHTepHEeT, HA OCHOBE HMMEIOIIMXCS 3HAHUW M IIyTEM CPABHEHUS
JIOTIOJIHUTEIBHBIX MCTOYHHMKOB BBIIEIATh HHPOpPMAIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU

1.18

UCIOJB30BaTh IPU BBINOJIHEHUHM Y4YEOHBIX 3aJaHUi  HAy4YHO-
MOMYJSIPHYIO JUTEPaTypy (U3HUECKOrO COACpX aHHs, CIPaBOYHBIC
MaTepuaibl, pecypcbl cetn  VHTEpHET; BIageTh INpUeMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHusi MHPOpPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
0006mass UHGOPMAIUIO U3 HECKOJbKUX HCTOYHUKOB (DHU3UYECKOTO
cCoJlepKaHMsi, B TOM 4YHCJE MyOJUYHO NPENICTABIATH PE3yJIbTaThI
MPOEKTHOW WJIM HCCIEAOBATEIbCKON JEATEIBHOCTH, NPH HTOM
rPaMOTHO HCHOJIb30BaTh W3YYECHHBIM MOHATUHHBIA amnmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYINICHUE MPE3CHTAIINEH

1.20

IPU BBINOJIHEHUN YYEOHBIX NMPOEKTOB U HCCIENOBAaHUHN (HU3HUECKUX
IPOLECCOB pacHpeleNiaTh O0SI3aHHOCTU B TPYIIE B COOTBETCTBUHU
C TOCTABJIECHHBIMU 3aJadyaMH, CJIEAUTh 34 BBIIOJHEHUEM IUIaHA
NEHCTBUIM U KOPPEKTUPOBATH €r0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN
BKJaJ B JEATEIBHOCTh TIPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE
B3aMMOJICUCTBUE, MPOSIBIISASA TOTOBHOCTh pa3peliaTh KOH(IUKTHI

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon Kon IIpoBepsieMbie 37IEMEHTHI COAEPKAHUS
pa3zena | d>IeMeHTa
6 TEIUIOBBIE ABJIEHUA
6.1 OCHOBHBIE ITOJI0KEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU

CTpPOEHMS BellecTBa. Macca u pazMepbl MOJIEKyNl. ONbITHI,
MIOATBEPKAAIOIINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUUN

6.2 Mogenu TBepaOro, *)UJIKOTO U Tra3000pa3HOTO COCTOSTHUM
BemecTBa. Kprucrammnyeckue u aMmopgHbIe Tena

6.3 OOBbsicHEHUE CBOMCTB Ta30B, JKUJIKOCTEH M TBEPJBIX TEI
Ha OCHOBE IOJIOKEHUHN MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU

6.4 CmaunBaHN€e U KaOWUISIPHBIC SBJICHUS

6.5 TermnoBoe paclIMpPeHUe U CKATHUE
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6.6 Temneparypa. CBsA3b  Temmeparypbl CO  CKOPOCTBIO
TEIUIOBOTO JIBH)KEHUS YaCTHUI]

6.7 Brytpennsis sHeprusi. CriocoObl M3MEHEHHS BHYTPCHHEH
HHEPrUU: TeIIonepeaya U COBEpIICHHE padOThI

6.8 Bunel Temuionepenadn: TEIUIONPOBOJHOCTb, KOHBEKIIMSA,
U3ITyYeHUe

6.9 KommuecTBo Tem1oTE!. Y IeiIbHASA TEINIOEMKOCTE BEIIeCTBa

6.10 TeruiooOMEeH W TEIUIOBOE  paBHOBECHE. Y paBHEHHE

TEIJIOBOTO Oajtanca

6.11 [InaBneHue M OTBEpACBAHUE KPUCTAUIMUYECKUX BEIIECTB.
VYV nenpHasa TEII0TA IUIaBJIECHUS

6.12 [TapooOpa3oBanue u koHjeHcanus. Vcnapenue. Kumnenue.
VYnenebHas  Temsiota mapooOpa3oBaHUSA.  3aBUCHUMOCTD
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUS

6.13 BnaxHocTs BO3ayxa

6.14 DHeprus TOIINBA. Y AebHas TEIIOTa CTOPAHUS

6.15 [Tpuniunel paboTsl TerioBsix apurareneit KI1/ termmoBoro
aBuratesns. TernsoBble NBUTATENIM W 3alUMTA OKPYXKAroUIEH
Cpelibl

6.16 3aKOH COXpaHEHMS W MPEBPAILICHHUS SHEPTUU B TEIJIOBBIX
nporueccax

6.17 [IpakTrueckue paboThI:

OnbITel MO OOHAPYKEHUIO JEHUCTBUSA CUJI MOJIEKYJIIPHOTO
MIPUTSKEHUSL.

OnbITHl IO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIH
WJIM caxapa.

OneIThl O HAOIIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B,
AKUJIKOCTEU U TBEPJIbIX TEI.

OmnpeneneHue AaBieHUs BO3yXa B OaJTOHE HITTPUILA.
OnbITEl, JI€MOHCTPUPYIOIIME  3aBUCUMOCTh  JIABJICHUSA
BO3JlyXa OT €ro 00beMa U HarpEeBaHUS WM OXJIAXKICHUSI.
IIpoBepka rHUNOTE3bl JIMHEWHOW 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKAa JKUJIKOCTH B  TEPMOMETPHYECKOW  TpyOKe
OT TEMIIEPATYPHI.

HaGnronenne w3MeHEHWS BHYTPEHHEH OHEprum Tela
B pe3yJibTare TeIionepeayu u paboThl BHEIIIHUX CHJL.
HccnenoBanue sBiIEHUS TEMI00OMEHAa NpPHU CMEIIMBAHUU
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XOJIOJHOM U TOPsTYEN BOJBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, ITOJIYYEHHOTO BOJOU
IIPU TEIUI00OMEHE C HarpeThIM METAJUIMYECKUM LIMIUHIPOM.
OmnpeneneHne  yAeNbHOM  TEIUIOEMKOCTH  BELIECTBA.
HccnenoBanue nponecca UCapeHus.

OmnpeneneHne OTHOCUTEIBHON BIIAKHOCTH BO3AyXa.
Omnpenenenne yenbHON TEIUIOTHI IUIABJICHUS JIbJA

6.18

duszndeckue SABJICHH A B IIpUupoac: ITOBCPXHOCTHOC
HaTAKCHUC U KAIMWJIIAPHBIC ABJICHUA B IIPUPOJAC, KPUCTAJIIbI
B IIPpHUpPOAC, H3JIYUCHHUC COJ'IHHa, 3aMCpP3aHUC BOJOCMOB,
MOPCKHC 6pI/I3BI; O6paSOBaHI/I€ POCHI, TYMaHa, HHCA, CHCTa

6.19

TexHuueckue  ycTpoKcCTBa: KaMWUISIpbl,  MPUMEPHI
UCIIOJIB30BaHUS KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOILICHHS JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATEIb
BHYTPEHHETO CrOpPaHUs

DJIEKTPUYE

CKHUE U MATHUTHBIE ABJIEHUA

7.1

SJ'IGKTpI/IBaI_II/I}I TCII. ﬂBa poaa JNICKTPUUICCKUX 3apsAa10B

7.2

B3anmopneiictBue  3apshkeHHbIX  Tel.  3akoH  Kynona
(3aBHCHUMOCTb CHJIBI B3aUMOJICUCTBHUS 3apSKEHHBIX Tell
OT BEJIMYMHBI 3apsAI0B U PACCTOSHUS MEXIY TeJIaMH)

7.3

Onektpudeckoe mnoje. HanpssKeHHOCTh  3JIEKTPUYECKOTO
nons. IlpuHuun cCynepno3suuuy  SJIEKTPUYECKUX ITOJNER
(Ha KaYeCTBEHHOM ypPOBHE)

74

Hocutenun  snexkTpuyeckux  3apsaoB.  DJIEMEHTapHBIH
anekTpudyeckui 3apsan. Crpoenwe aroma. IIpoBomHMKH
Y IADJICKTPUKU

7.5

3aKOH COXpaHEHUsI DIICKTPUIECKOTO 3apsiaa

7.6

DNEeKTpUUYECKUN TOK. YcnoBus CYILLIECTBOBAHUSA
ANEKTPUYECKOr0 TOKA. ICTOYHMKHN OCTOSIHHOTO TOKA

7.7

JleHicTBUSL DJIEKTPUYECKOT0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B AKHUIKOCTSIX U razax

7.8

Onextpuyeckass nenb. Cuwia  Toka.  DJEKTPUYECKOE
HaIpsLKEHUe

7.9

ComnpoTuBiieHHE MTPOBOJHMKA. YJIEIbHOE COMPOTUBIICHUE
BEIIECTBA
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7.10 3akon Oma Ji71s1 ydyacTKa 1enu

7.11 [TocnenoBarensHOE u MapajuieIbHOE COEMHEHHE
ITPOBOJIHUKOB

7.12 PaboTa 1 MOLTHOCTH ANIEKTPUUECKOTO TOKA. 3aKoH J[Koyris-
Jlenria

7.13 DJeKTpuuecKkue Ienu U MOTPEOUTENH DIECKTPUYECKOU

sHepruu B ObITY. KOopoTKoe 3ambikaHue

7.14 IlocTtostHabIe MarguThel. B3anmMmoaelcTBHE  ITOCTOSHHBIX
MarHuToB
7.15 MarnutHoe nojie. MaroHuTHoe 1oJie 3eMJIM U €T0 3HaUeHHE

IS KM3HU Ha 3eMiie

7.16 OnbIT Opcrena. MarHuTHOE TOJE AJIEKTPUUECKOTO TOKA.
[IpuMeHeHue ANEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBiE MAarHMUTHOIO TMOJISI Ha MPOBOJAHUK C TOKOM.
DJIEKTPOJBUIATENIb ITOCTOSTHHOTO TOKa. lcmosb3oBaHue
AIEKTPOABUTATEIIEN B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCIIOpTE

7.18 OmnbiTel @apazess. SIBneHHE NEKTPOMArHUTHON MHIYKIUU.
[IpaBuno Jlenna

7.19 Onektporeneparop. CrnocoObl TMOTYYEHHs DJICKTPUUECKOU
SHEPIruu. DJIEKTPOCTAHIIMM Ha BO3OOHOBISEMbIX HCTOYHHUKAX
SHEPrUu

7.20 [IpakTrueckue paboThI:

OneITEl IO HAOIIOAEHUIO DJIEKTPU3ANN TEN HHIYKIIHCH
U TIPU COMTPUKOCHOBEHUH.

HccnenoBanne JIEUCTBUS BJIEKTPUYECKOTO T1OJISA
Ha TIPOBOTHUKH U JUDJICKTPHKH.

COopka u mpoBepka pabOTHl DIEKTPUUECKOW  IIETH
MTOCTOSTHHOTO TOKA.

W3mepenre u peryaupoBaHue CHIIbI TOKA.

N3mepenne u perympoBaHre HAPsHKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3
PE3UCTOP, OT CONMPOTHBIICHUS PE3UCTOpPAa W HAMPSHKECHUS
Ha PEe3UCTOpE.

OnBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD IJIEKTPUIECKOTO
COMPOTHUBJICHUSI TIPOBOJHUKA OT €r0 JJIUHBI, ILIOMIATH
MIOTIEPEYHOT0 CEUCHUS U MaTepuaia.
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IIpoBepka MpaBuiIa CIIOKECHUS HaNpsHKECHUN
MIPY MOCJIEIOBATEIBHOM COEAUHEHUH JBYX PE3UCTOPOB.
IIpoBepka mpaBwiia JUisi CWJIbI TOKAa TIPHU MapauieIbHOM
COEMHEHUU PE3UCTOPOB.

OmnpeneneHue paboThl JIEKTPUIECKOTO TOKA, HYIIETO yepes
pe3ucTop.

Omnpenenenue MOIIHOCTH ANEKTPUYECKOTO TOKA,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO YeEpe3
JIAMIIOYKY, OT HANPSKEHUS HA HEW.

Onpenenenue K111 narpeBarens.

HccnenoBanrue MarHUTHOTO B3aUMOJIEHUCTBUS MOCTOSIHHBIX

MAarHuToOB.
I/I3y‘—I€HI/Ie MAardvMTHOI'O ITOJIA IMTOCTOAHHBIX MAIrHUTOB IIPH HUX
06T>€,Z[I/IHCHI/II/I " pa3acCIICHHUU.

Hccnenoanue JNEUCTBUSA DIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJKY.
OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI

B3aMMO/JICMCTBUS KATYIIKU C TOKOM U MarHuTa OT CHJIbI TOKA
Y HAIIPaBJICHUS TOKA B KaTYIIKE.

N3yuenue pAelCTBUS MArHUTHOTO TIOJ HA IIPOBOJHUK
C TOKOM.

KoncTpynpoBanue u uzydueHue paboThl JIEKTPOIBUTATEISL.
N3mepenue KIIJI anmekTpoaBurarebHONM yCTaHOBKH.

OneIThl 1O KCCIEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOM
WHIYKIWU: HCCJICIOBAHNEC W3MEHCHHUH 3HAUCHMUS
Y HaIlpaBJICHUS UHAYKIIHOHHOIO TOKa

7.21 @u3nyecKre ABJICHUS B NPUPOAE: DIEKTPUUYECKUE SBIICHUS
B arMocdepe, DIEKTPUYECTBO JKUBBIX  OPraHU3MOB,
MarHuTHOE moJjie 3emiid, apeid MoIIOCOB, POIh MArHUTHOTO
TIOJIS1 JIJISI )KU3HU Ha 3eMJie, TIOJISIPHOE CUSTHUE

7.22 TexHuyeckue yCTPOMCTBA:  DJIEKTPOCKON,  aAMIIEPMETD,
BOJIbTMETpP, PEOCTAT, CUETYUK OHIIEKTPUUECKOM HSHEPTuu,
AIIEKTPOOCBETUTEIILHBIE pubOpBHI, HarpeBaTelIbHbIE
AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
NPENOXPAHUTENHN,  DJIEKTPOMArHuT,  3JEKTPOJABUIATEIb
MOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSTHHOTO TOKa
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9 KJIACC
IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl
Kon IIpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOCHUS OCHOBHOM
IPOBEPSAEMOTO o0Opa30BaTeNbHOM IPOrpaMMBbl OCHOBHOTO O0I1IET0 00pa30oBaHUs
pe3yJibraTta
1.1 UCITOJIB30BATh U3yUYEHHBIE TOHATHS
1.2 pas3nyaTh SBJIICHUS 110 OIKMCAHUIO HUX XapakTepHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (u3nuecKoe
SIBJICHUE
1.3 pacno3HaBaTh IMPOSIBJICHUE M3YYECHHBIX (DU3WYECKUX  SIBICHUU
B OKpPY>KarOIIEM MHUPE, B TOM YHUCII€ (PU3HUECKHUE SIBJICHUS B IPUPOJE,
IIPU 3TOM TNEPEBOJUTH MPAKTHUUECKYIO 3a/1auy B y4eOHYIO, BBIICISATh
CYILIECTBEHHbBIEC CBOMCTBA (IPU3HAKHN) (DU3NUECKUX SIBJICHUMN
1.4 ONKCHIBATh HM3YYECHHBIE CBOWCTBA TeJl W (PU3MYECKUE SIBICHMUS,
UCIIONIb3Ysl (PU3MYECKHE BEJIWYUHBI, MPU OMNHUCAHUM MPABUIBHO
TpakTOBaThb  (U3WYECKUH  CMBICI  HMCHOJb3YEMbIX  BEJIUYMUH,
0003HaY€HUs U €IMHULIBI (PU3UUYECKUX BEIUYHUH, HAXOAUTHh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHMMH
BEJIMYMHAMH, CTPOUTh TIpaUKH  HM3YyYEHHBIX  3aBUCHUMOCTEH
(bU3NYECKUX BEITUYHUH
1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIICHUS U TPOLECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbl, IPH 3TOM JaBaTb CIIOBECHYIO
(GOpMYIMpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTHYeCcKoe
BBIPAKEHUE
1.6 OOBSACHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TE€N, B TOM YHUCIE
U B KOHTEKCTE€ CUTYallMi NPAaKTUKO-OPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJIATh ITPUYUHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
U3 2—-3 JOTrMYEeCKHX IIAroB C MOMOIIbK 2—3 U3Y4YEHHBIX CBOKCTBA
bu3nUecKuX SIBICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 pemaTh pacyeTHble 3ajauu (omuparoluecss Ha CcUCTEMy U3 2-3

ypaBHCHUH), WCIIONB3yS 3aKOHBI H  (OPMYJIbI, CBSI3bIBAIOIINC
dbu3nueckue BETUYHMHBI: HA OCHOBE aHalu3a YCJIOBHUS 3aJlayu
3alMMCHIBAaTh ~ KPaTKOE  YCJIOBHE,  BBIABIATH  HEJAOCTAOIIHE
Wi W30BITOYHBIC JIaHHBIC, BHIOMpPATh 3aKOHBI W  (POPMYIIHI,

H€O6XOJII/IMBIC AJIs1 pCIICHMsA, IIPOBOAWTL PACUYCTBI M OLCHUBATDH
PCATNCTUYIHOCTD IMOJYUYCHHOT'O 3HAUCHUA (1)PI31/I‘{€CKOI>’I BCJIIMYHUHBI
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1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPHU MOMOIIU
(bU3UYECKUX METOI0B, UCTIONB3Ys OMMCAHUE UCCIEIOBAHUS, BHIICISATh
MPOBEPSIEMOE MPEIOJIOKEHUE, OLICHUBATh MPAaBUIBLHOCTH MOPSIKa
MPOBEICHUSI HCCIEIOBaHUS, JeNlaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUM U OTIBITOB

1.9

OPOBOJAUTH ONBITHI 1O HAOMIONCHUI0O (PU3UYECKUX  SBIICHUHN
WIH (PU3NYECKUX CBOWCTB TEJI: CAMOCTOSATENBHO COOUPATh YCTAaHOBKY
U3 U30BITOYHOTO HabOpa 000PYyI0BaHUS, OMUCHIBATH XOJI OTIBITA U €r0
pe3ynbTaThl, ((OPMYIHPOBATH BHIBOBI

1.10

NPOBOJAUTh TIPU HEOOXOJUMOCTH CEpPHUI0 TIPSAMBIX H3MEPCHHMH,
OTIpeJieNisisi CpeHee 3HauyeHue Hu3MepseMor BeauduHbl ((PoKycHOe
paccTosiHie coOuparoliel JIMH3bI), 000CHOBBIBATH BBHIOOp crocoba
u3MepeHust (M3MEPUTENLHOTO Tprbdopa)

1.11

IPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIUYUH
C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN: IIJIAHUPOBATh HCCIIEIOBAHNUE,
CaMOCTOATENILHO COOMpaTh YCTAHOBKY, (DUKCHPOBATh pE3yJbTaThl
NOJyYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TaOJIUI
U TpauKOB, JIeJaTh BHIBOABI IO Pe3yJbTaTaM HCCIEA0BaHUS

1.12

NPOBOAUTh  KOCBEHHBIE  M3MEPEHUST  (U3UYECKUX  BEIUYMH:
MJIAHUPOBATh U3MEPEHUsI, COOUPATh AKCIEPUMEHTAILHYIO YCTAHOBKY
Y BBINOJHATh H3MEPEHUS, CIEAysd IPEIIOKECHHOW HWHCTPYKIINH,
BBIUUCIISITh 3HAYEHHWE BEIWYMHBI W AHAIM3UPOBATH IOJYYCHHBIC
PE3yIbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUM

1.13

coOnoAaTh  MOpaBWjla TEXHUKM  0€30macHOCTH  mpu  pabote
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

pasznuyaTh OCHOBHBIC MPU3HAKU W3YYCHHBIX (PU3NYECKUX MOJIEIICH:
MaTepualibHas TOUKa, a0COJFOTHO TBEPJOE TEJIO, TOUCHUHBIM HCTOUHHUK
CBETA, JIy4, TOHKAs JIMH3a, IUIaHETapHasi MOJEJb aToMa, HyKJIOHHAs
MOJENb aTOMHOTO sIpa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyUYEHHBIX MNpHOOPOB
U TEXHUYECKHUX YCTPOWCTB C OMOPOM HA WX OMUCAHUA, HCHOJIB3YS
3HaHHWA O CBOMCTBaX (PU3MYECKUX SBJICHUM U HEOOXOIHUMBbIE
bu3nUecKue 3aKOHOMEPHOCTU

1.16

UCIIONB30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTEIIBHBIX npudOpoB
U TEXHOJIOTMYECKHUX MPOLECCOB MPHU PEHICHUH Y4eOHO-TTPAKTUYECKUX
3a]1a4, ONTUYECKHE CXEMBI JIJIsl TOCTPOCHUS M300paKeHUH B MIIOCKOM
3epKajie U coOuparoiien JuH3e
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1.17

NPUBOIUTH TpUMEPHl (HAXOAUTH HMHPOPMAIMIO O TpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (DU3NICCKUX 3HAHUHN B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecreueHus 0€30MacHOCTH MpY OOpaIleHruy ¢ MpudopamMu
U TEXHUYECKUMH  YCTPOHCTBAMH,  COXpPAHEHHS  3J0POBbs
U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO TMOBEACHUSA B OKpY)Karolien

cpene

1.18

OCYIIECTBIIATH TOUCK HHPOpMAIUU (PU3NIECKOTO COACPIKAHUS B CETH
WHTepHET, CcaMOCTOSTENBHO (HOpMYNIHpysl TOWCKOBBIA — 3ampoc,
HAaXOJUTh TYTH OMNPEACICHHUs  JOCTOBEPHOCTH  IOJYYCHHOM
uHPOpMAIlMM HAa OCHOBE HMMEIOIIUXCS 3HAHWN W JOMOJHUTEIBHBIX
HUCTOYHUKOB

1.19

WCIOJB30BaTh TMPU  BBIMOJHEHUM Y4YEOHBIX 3aJlaHU  Hay4dHO-
MNOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEpKaHMs, CIPABOUYHbBIC
Marepuaiibl, pecypcbl cetu VHTEpHET; BIaAeTh IpUEMaMU
KOHCHEKTUPOBAHUS TEKCTa, peoOpazoBaHus UHGOpMAIUU U3 OJTHOU
3HAKOBOW CHCTEMBI B APYTYIO

1.20

co3JaBaTh COOCTBEHHbIE MHCHBMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBE MH(OpPMaIMK U3 HECKOJbKUX MCTOYHUKOB (HPU3UYECKOTO
collepKaHusi, MNYOIMYHO TPEACTABIATh PE3YyIbTaThl MPOCKTHOM
W UCCIIEIOBATENIbCKOM JEATEBbHOCTH, IPA O3TOM T'PaMOTHO
VCIIO0JI30BAaTh U3YUYECHHBIN NOHATUMHBIM aIllapaT u3y4yaeMoro pasaesna
GU3MKKM W CONMPOBOXAATh BBICTYIJICHHE MPE3EHTAllMed C y4eTOM
OCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBIMOJHCHUH YYEOHBIX MPOSKTOB M UCCIACAOBAHUM (DU3UUSCKUX
MIPOIIECCOB paclpeensaTh 005S3aHHOCTH B TPYINE B COOTBETCTBUU
C TIOCTAaBJICHHBIMU 3aJayaMu, CJCIUTh 3a BBIIOJHEHUEM ILIaHA
NEeWCTBUN M KOPPEKTUPOBATh €T0, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN
BKJIQJl B JAEATEIIBHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE
B3aMMO/ICHCTBHUE, IPOSBIIAS TOTOBHOCTH pa3periaTh KOH(PIUKTHI

IIpoBepsieMble 3J1eMEeHTBI COAEPKAHUS

Kon Kon [IpoBepsieMbie 37IEMEHTHI COAEPKAHUS
pazaena | dJeMEHTa
8 MEXAHUYECKUE SABJIEHUA
8.1 Mexanunueckoe aBmxeHrne. MarepuanbHas Touka. Cucrema
oTcyeTa
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8.2 OTHOCHTEIFHOCTh MEXaHNYECKOI'0 IBHKEHHUS

8.3 PaBHOMEpHOE NPAMOJIMHEVNHOE JBUKEHUE

8.4 HepaBHomepHOe mpsMoiinHeHOe JBrkeHue. CpenHss
M MTHOBEHHAasT CKOPOCTb Te€Ja TMpU HEPABHOMEPHOM
JIBAKEHUH

8.5 VYckopenue. PaBHOycKOpeHHOE MPSIMOJIMHEHHOE IBUKCHUE

8.6 CBoOonanoe nagenue. OnelTel [ annies

8.7 PaBHOMEpHOE nBMKEHUE IO OKPY)KHOCTH. [lepnon u yactora
oOparreHusl. Jluneiinas 51 yTJI0Bast CKOPOCTH.

[leHTpOCTpEMUTENBHOE YCKOPCHHE

8.8 ITepBe1it 3ak0H HproTOHA

8.9 Btopoii 3akoH HeroToHa

8.10 Tpernii 3akoH HeroTOHa

8.11 [IpyHIMT CynEeprO3ULINY CHT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPEHUS CKOJIBKEHUS, CHIa TPEHUS TTOKOS,
JIpyTH€ BUABI TPEHUS

8.14 Cwuita TSHKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. Y CKOPEHUE
CBOOOIHOTO ITaJIEHUS

8.15 Jemxenue mianer Bokpyr Connua. IlepBasg kocmuueckas
CKOpOCThb. HeBecOMOCTh U Iieperpy3ku

8.16 PaBHOBecue maTepHalibHOM TOYKU. AOCOJIOTHO TBEPIOE
TEJIO
8.17 PaBHOBecue TBEpAOro TEnma € 3aKPEIUICHHOW  OCBIO

BpanieHuss. MoMeHT criibl. L{eHTp TskecTn

8.18 Nmnynsc Tena. U3smenenue nmnyinsca. UMnyiibe cusl

8.19 3aK0OH COXpAaHEHMS UMITYJIbCA

8.20 PeakTuBHOE NBMKEHHE

8.21 MexaHnnueckas paboTa 1 MOIITHOCTh

8.22 Pabota cun Tsxectd, ynpyroct, TpeHus. CBs3b SHEPIUU
1 paboThI

8.23 IToreHmanbHas 3HEprus Tena, MOJIHIATOrO Ha/l TOBEPXHOCTHIO
3emuu
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8.24

[loTeHIMaNbHAsA SJHEPT U CKATON IPYKUHBI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPIun

8.26

3aKOH COXpaHEHU MEXaHUYECKOUN SHEPTUU

8.27

[TpakTrueckue pabOTHI:

Onpenenenne cpeaHEl CKOPOCTH CKOJBXKEHUS Opycka
WJIM IBYDKCHHMS IIIAPUKA 110 HAKJIOHHOM IJIOCKOCTH.
OmpeneneHue yCKOpPEHUs Tella IIPH PABHOYCKOPECHHOM
JBIDKECHUH 110 HAKJIOHHOM TIOCKOCTH.

HccaenoBanre 3aBUCUMOCTH ITYTH OT BPEMEHHU

Opyd  PAaBHOYCKOPEHHOM  JIBUXKEHUUM 0O€3  HadalbHOUI
CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIAM TIPH  PaBHOYCKOPECHHOM
JBIDKEHNHN 0€3 Ha4aJIbHOH CKOPOCTH ITyTH OTHOCSTCS KaK PSJT
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKHU
BPEMEHU OTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIbKEHUS
OT CHJIbI HOPMAJIBHOTO JIABJICHUSI.

OmnpeneneHue Kko3hGUITMEHTA TPSHHUS CKOJIBKCHUS.
Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TP PABHOMEPHOM
JBIKEHUU TeJla M0 TOPU30HTATIBLHOU MMOBEPXHOCTH.
Onpenenenne pabOTHl CUJIBI  YIIPYTOCTH TMPU  TOABEME
rpy3a C HCMIOJB30BAHMEM HETMOJBUKHOTO U TOJBMKHOTO
0JIOKOB

8.28

dusznyeckue SIBICHUS B npupoac: MpUJIMBbBI W OTJIUBEI,
JABHKCHHC IIJIIAHCT ComHeuHoOM CUCTCMBbI, PCAKTHUBHOC
JABHIKCHUC KUBBIX OPTaHU3MOB

8.29

TexHnueckue YCTPOMCTBA: CIIUAOMETP, JaTYUKU
MOJIOKEHUSI, PACCTOSIHUSL U YCKOPEHUS, PAKETHI

MEXAHNYECKUE KOJIEBAHM A 11 BOJIHBI

9.1 Konebarenbnoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHKHU
KoJIe0aHUM: TIepro/I, 4acToTa, aMIUIUTY1a

9.2 MaremMatndeckuil 1 NpyXUHHbIN MasTHUKU. [IpeBpaienue
HHEPTUU MPH KOJIeOATETLHOM JIBHXKEHUH

9.3 3aryxatone KosnebaHus. BpIHyXIeHHbIEe — KoJeOaHUSI.

Peszonanc
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94 Mexannueckue BodHBL. (CBONCTBA MEXAHMYECKUX BOJIH.
[IpofonbHBIE W TONEPEYHbIC BOJHBI. J[TMHA BOJHBI
U CKOPOCTh €€ paclpocTpaHeHus. MexaHHuecKue BOJIHbBI
B TBEPJIOM TeJl€, CEICMUYECKUE BOTHBI

9.5 3ByK. ' pOMKOCTB ¥ BbICOTa 3ByKa. OTpaxxeHHE 3ByKa

9.6 Wudpa3Byk 1 yabTpa3ByK

9.7 [IpakTrueckue paboOTHI:
OnpeneneHue  4yacToTbl M mepuoja  KoJjeOaHHid
MaTeMaTUYECKOTO MasiTHUKA.
Omnpenenenre 4acToThl U MepUoja KojieOaHUN Npy>KUHHOTO
MasTHUKA
WccnenoBanre  3aBUCHMMOCTH  Iepuoja  KoJjiebaHUM
MOABEIICHHOTO K HUTHU I'Py3a OT JJIMHBI HUTH.
WccnenoBanre  3aBUCHUMOCTH  Tepuoja  KoJieOaHuM
MPY>KUHHOTO MasiTHUKA OT MACChI Ipy3a.
[IpoBepka HE3aBUCUMOCTH nepuojaa KOJIeOaHMit
rpy3a, TMOJBEIICHHOTO0 K HUTU, OT MacChl TIpy3a
U )KECTKOCTH MpYKUHbL. 3MepeHune yckopeHus cBOOOIHOTO
najeHus

9.8 dusnyeckrue SBICHUS B IMPUPOJEC: BOCIPUITHE 3BYKOB
KUBOTHBIMM,  3EMJIETPSICEHHE, CEMUCMUYECKUE  BOJIHBI,
IlyHaMH, 9XO

9.9 TexHrnueckue  yCTpOMCTBA:  3XOJIOT,  HCIIOJIb30BAaHUE
yJIbTpa3ByKa B ObITY U TEXHHUKE

10 SJIEKTPOMATHUTHOE ITOJIE U 9JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNEKTPOMAarHuTHOE IOJIe.  DJEKTPOMArHUTHBIE  BOJIHBIL.
CBoOiICTBA PJEKTPOMATHUTHBIX BOJTH

10.2 [IIxana 3IeKTPOMarHMTHHIX BOJIH

10.3 OnexkTpomMaruuTHas npupona cBera. (CKOpOCTh  CBeTa.
BomnHoBBIE CBOMCTBA CBETA

10.4 [IpakTrueckue paboThI:
N3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO
MOOHMIIbHOTO TenedoHa

10.5 dusnyecKkue SBJICHUS B IPUPOJIC: OMOJIOTHYECKOE ICHCTBHE

BUJUMOTO,  yJIbTpauOJETOBOIO U  PEHTTEHOBCKOTO
W3IIy4EHUN
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10.6 Texanueckue YCTPOMCTBA: VICITOJIb30BaHUE

AIIEKTPOMATHUTHBIX BOJH JIJIl COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. Microunnku cBeta

11.2 [IpsAMosIMHEITHOE pacpOCTpaHEHUE CBETA

11.3 Otpaxenue cBeta. [mockoe 3epkano. 3aKOH OTPaXKEHUS CBETa

114 [Ipenomnenue cBera. 3aKkoH mpesiomieHusa ceeta. [lomHoe
BHYTPEHHEE OTPaXKEHUE CBETA

11.5 JInnza. Xox nydent B IUH3E

11.6 OnTtuyeckass  cuctema  (oroammapara,  MHKPOCKOIa
U TeJecKona

11.7 ['ma3 Kak  ONTHYECKas cucrema. bimsopykocTs
U JAJIIBHO30PKOCTh

11.8 Pa3znoxenue Oenoro ceera B cnektp. OnbiTel HbloTOHA.
CioxeHune CreKTpaiabHbIX IBETOB. Jlucnepeuns cBera

11.9 [IpakTrueckue paboThI:
HccnenoBanue 3aBUCHMOCTH yIila OTPAXEHUS CBETOBOIO
Jy4a OT yrIJia MaJeHusl.
W3yyenne  XapakTepUCTUK  M300pak€HUA  MpeIMeTa
B IIJIOCKOM 3€pKaJe.
HccnenoBanye 3aBUCUMOCTH yTJIa MIPEJIOMIIEHUSI CBETOBOTO
Jy4a OT yrjla NaJeHusl Ha TPAHULE «BO3IYX — CTEKIIO».
[Tonyuenne n300paskeHU ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenre (pOKyCHOTO pacCTOSIHUSL M OTNITUYECKOM CHJIBI
coOuparonien JTUH3HI.
OmnbITHI IO Pa3I0KEHHUIO OEJI0r0 CBETa B CHIEKTP.
OnbpITEl MO BOCHPUSTHUIO I[BETA MPEIMETOB TIPU  HX
HaOJIOICHUH Yepe3 1BETOBbIE (PUITBTPHI

11.10 dusnyeckue ABIeHUA B mpupoie: 3atMeHus ComnHia u JIyHsl,
I[BETa TeJI, ONTUYECKUE SIBJIeHUs B aTMocdepe (IBeT HeOa,
pedpakuus, pagyra, MUPax)

11.11 TexHudeckue ycTpoWcTBa: OYKH, MEPUCKOI, (poToammapar,
ONTUYECKHE CBETOBO/IbI

12 KBAHTOBBGIE ABJIEHUA

12.1 OmneiTel Pezepdopaa u minanerapHas mojaens aroma. Mojenb

aroma bopa
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12.2 Hcnyckanne uW MOIJOIIEHUWE CBETa aToMOM. KBaHTHIL
JInHenyaTteie CIIEKTPBI

12.3 PagnoaktuBHOCTE. AJbha-, 6eTa- U raMMa-u3Ty4eHUs

12.4 Crpoenue atomHoro sigpa. HykioHHass mMoJziellb aTOMHOTO
sapa. M3oTorbl

12.5 PannoaktuBHble mnpeBpameHus. llepuon  momypacnana
aTOMHBIX sIIEp

12.6 SnepHble peakiuu. 3aKOHBI COXPAHEHHS  3apsIOBOTO
Y MacCOBOT'0 YHCEll

12.7 DHeprus CBsI3U aTOMHBIX siiep. CBsA3b MacChl U S3HEPTUU

12.8 Peaknuu cuHTtesa u aeneHus saep. VICTOUHMKM 3HEPIUH
ConHua u 38€31

12.9 Snepnas sHepreruka. JleicTBUE paAMOAKTUBHBIX U3ITyYCHUN
Ha KMBbIE OPTAaHU3MBbI

12.10 [IpakTrueckue paboThI:
HabOmoneHne  CIUIOMIHBIX M JIMHEWYaThIX  CHEKTPOB
U3ITyYEHUS.
HccnenoBaHue TPEKOB: H3MEPEHUE BSHEPIUHM  YaCTHULIBI
10 TOPMO3HOMY TTyTH (110 (hoTorpadusim).
N3mepenune painoakTUBHOTO (OHA

12.11 dusnueckne  ABJICHHUS B IPUPOAE:  €CTECTBEHHBIU
PaAMOAKTUBHBIN (POH, KOCMUYECKUE JY4YH, PaJMOAKTUBHOE
U3IIy4EHUE PUPOJIHBIX MUHEPAJIOB, JEHCTBHE
PaZMOAKTUBHBIX U3JIyYEHUI Ha OPTaHU3M YeJlIOBEeKa

12.12 TexHuyeckue ycTporucTBa: CIIeKTPOCKON, WHANBUAYaIbHbIN

JIO3UMETp, Kamepa Bunbcona
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX 11O KIACCAM
MNPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUS 110 ®PU3UKE

Jl7iss poBeCHNUST OCHOBHOTO TOCYJAapCTBEHHOTO dK3aMeHa 1o (u3MKe (maiee —
OI'D no ¢usuke) ucnosb3yercs nepeveHb (KoaudukaTop) nMpoBepsieMbIX TpeOOBaHUIMA
K pe3yJabTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
00pa30BaHMsI U AIIEMEHTOB COZCPKAHHUSL.

IIposepsiembie Ha OI'D no ¢pusuke TPedOBaAHUA K Pe3yJIbTATAM OCBOCHUS OCHOBHOM
o0pa3oBaTe/ibHO NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUA K TPEAMETHBIM pe3yJIbTaTaM 0a30BOr0
IIPOBEPSIEMOTO YPOBHSI OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOTrPaMMBI
TpeOOBaHUS OCHOBHOTr0 00111eT0 00pazoBanus Ha ocHoBe PI'OC
1 [Tornmanue poau GU3NKK B HAYYHOU KAPTUHE MUPA;

c(hOpMUPOBAHHOCTH 0A30BBIX MPECTABICHUIN O 3aKOHOMEPHOMU CBSI3U
Y IO3HABA€MOCTH SIBJICHUH IPUPOJIbI, O POJIU HKCIIEPUMEHTA B (PU3UKE,
0 CUCTeMOO0Opa3yrolie pojiu PU3NKH B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTUH, 00 IBOJIIOLNN (PU3NYECKUX 3HAHUHN U UX POJIU
B IIEJIOCTHOM €CTECTBEHHOHAYyYHOW KAapTUHE MHpa, O BKJIAJe
POCCHUHCKHX U 3apyOCKHBIX YUCHBIX-(DH3UKOB B Pa3BUTHE HAYKH,
OOBSICHEHHE TPOLIECCOB OKPYXKAIOIIEr0 MHpa, Pa3BUTHE TEXHUKU
Y TEXHOJIOTUH

2 3HaHUs O BUAAX Marepud (BEIIECTBO U IMOJE), O ABUKEHUU KaK
croco0e CylecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOU TEOPUU
CTpOEHUS BEIIECTBA, O (PU3UUYECKOW CYITHOCTH SBICHUM TPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHUE PA3INYATh SABJICHUS 10 OMMCAHUIO UX XapAaKTEPHBIX CBONCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPHUPYIOIIUMX JaHHOE (U3NYECKOE
SIBJICHUE;

yYMEHUE Pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3HUECKUX SIBJICHUN
B OKPYXKAaOIIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOMCTBA
(MpU3HAKM)

3 Bnagenue ocHOBaMM MOHSATUHWHOTO armapata U CHUMBOJHYECKOTO
s3bIKa (PU3UKY Y UCTIOIB30BAHUE UX IS PEIICHUS yUeOHBIX 3aJ1ay;
YMEHHE XapaKTepu30BaTh CBOWCTBA TN, (PU3NYCCKUE SIBICHUS
U TIPOILIECCHl, HCIMOJB3Yys (PyHIaMEHTAJIbHBIE U AMIIUPUYECKUE
3aKOHBI
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YMeHHe ONiChIBaTh N3yYCHHBIC CBOMCTBA TN U (PU3UUCCKHUE SIBIICHUS,
UCITIOJTB3YsI (PU3HUECKIE BETMUIUHBI

Brnamenue OCHOBaMH METOJOB HAy4YHOTO TIO3HAHHSI C YYETOM
COOJTIO/ICHUSI TTPAaBUIT OE30IIACHOTO TPY/Ia:

HaOmoeHne (U3NYECKUX SBICHUH: YMEHHE CaMOCTOSATEIbHO
coOMpaTh HSKCIIEPUMEHTANbHYI0 YCTAaHOBKY W3 JaHHOrO Habopa
000pyIOBaHUS TI0 MHCTPYKIIMH, OMTUCHIBATH XO/I OIBITA U 3aITHCHIBATH
ero pe3yabTaThl, (HOPMYITUPOBATH BEIBOJIBL;

IPOBEICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHHUN (PH3HMYECKUX BEINYHH:
yMEHHUE IUIAaHUPOBaTh W3MEPEHUsS, CaMOCTOSTEIbHO COOMpATh
OKCIIEPUMEHTAJIBHYI0 ~ YCTAaHOBKY IO HMHCTPYKIIMU, BBIYHUCIIATH
3HAYCHWE BEJIMYMHBI M aHAIM3HPOBATH MOJIYYCHHBIE PE3yIbTAThI
C YYETOM 3aJJaHHOH MMOTPEITHOCTH PE3yIbTaTOB U3MEPEHUIA;
NpOBECHHE HECIOXKHBIX  OKCIEPHUMEHTAIBHBIX  HMCCIIEOBAHMIA;
CaMOCTOSITEIGHO ~ COOMpaTh  AKCIEPHUMEHTAIBHYI0  YCTaHOBKY
U TPOBOAWTH WCCICIOBAaHUE TI0 WHCTPYKIUH, TIPEIACTABISATH
NOJYYCHHbIE 3aBHUCUMOCTH ()U3MYECKHX BEIWYMH B BHJE TaOJIHIL
U TpaduKOB, YYHTHIBATH MOTPEIIHOCTH, [ENIaTh BBIBOJBI TIO
pe3yabTaTaM HCCIe0BaHMS

[lonmmanue  XapaKTepHbIX  CBOWCTB  (PU3WYECKUX  Mojemei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO0, MOJEIN CTPOCHUS
razoB, >KMJKOCTEH M TBEPAbIX TeEJ, IUIAHETapHAas MOJEiIb aTroMma,
HYKJIOHHasi MOJEJIb aTOMHOTO Sapa) W yMEHUE TMPUMEHSTh HUX
JUTsl O0BsICHEHUST (PU3UYECKUX TPOIIECCOB

YMeHne oObICHATh (PU3MYECKHE MPOLIECChl U CBOWCTBA TEJN, B TOM
YUCJI€ W B KOHTEKCTE CHUTyallMd IPAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTHU, BBIABIISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
U CTPOUTH OOBSCHEHUE C OTIOPOM Ha U3YUEHHBIE CBOMCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENIN

YMeHue pemarh pacueTHble 3aiaud (Ha Oa3ze 2-3 ypaBHEHMI),
UCIIONIb3Ysl 3aKOHBI M (OpMyJbl, CBA3BIBaIOlIME (U3HUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATH KPATKOE YCIOBHE 3a/auH,
BBISIBJIAITh HEJIOCTAIOLIME JaHHbIC, BHIOMpATh 3aKOHBI U (POPMYIIBI,
HEOOXOMMbIE JJIsl €€ PEIICHUs, UCIOIb30BaTh CIIPAaBOYHbIC JaHHbIE,
IPOBOJUTH PAacyYeTbl M OLIEHMBATh PEATHCTHYHOCTH IOJYYEHHOIO
3HauUeHUsA (PU3NYECKON BEIMUYMHBI; YMEHHE ONPENesaTh Pa3MEePHOCTb
(bU3UYECKON BEIMUMHBI, TOTYYEHHON MPU PEIICHUH 3aa4H

YMeHHne XapakTepu3oBaTb IMPHUHLMIBI  JEHUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCIJI€ OBITOBBIX NMPUOOPOB, U MPOMBIILICHHBIX
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TCXHOJOTHYCCKUX IMPOUCCCOB IO HMX OIMMCAHHIO, HUCIIOJIb3YyA 3HAHUA
O CBOMCTBax (1)I/ISI/I‘-I€CKHX SIBICHUM M HCO6XOI[I/IMI>I€ (bI/ISI/I‘-IGCKI/IC
3dKOHOMCPHOCTHU

10

YMeHHE  UCIOJIb30BaTh 3HAHUA O  (U3HYECKUX  SBIICHUSAX
B IIOBCEIHEBHOM JKHM3HH JJII oOecreueHus 0e30HacHOCTH
Ipu OOpameHUd C OBITOBBIMH IPUOOpAaMH U TEXHUYCCKHUMH
YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS W  COONIOACHUS HOPM
DKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH Cpene; TMOHMMaHHE
HEOOXOJMMOCTH TPUMCHCHHS JOCTHKCHUN (DU3UKA M TEXHOJIOTHH
JUTSI palliOHAIBHOTO TIPUPOIOTIOIB30BAHNS

11

OnbIT moMCKa, NpeoOpa3oBaHUS W MPEJCTaBICHUS HHPOpPMAIUU
(U3UYECKOro COAEPKaHUSI C HCIOJIb30BAaHUEM WH(OPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUI;

YMEHHE OLEHUBATh JOCTOBEPHOCTh IMOJYYEHHOM WH(OpMALUU
Ha OCHOBE UMEIOLIMXCS 3HAHUM U JIOIIOJIHUTEIIbHBIX HCTOYHUKOB;
YMEHUE UCIO0JIb30BaTh MPH BBINOJTHEHUHN YUYEOHBIX 33JaHUN HAYYHO-
HNOMYJSIPHYIO JTUTEPaTypy (PU3UUECKOTO COJAEPKAHMS, CIIPABOYHbIE
MaTepHaJbl, pecypcsl cetu IHTepHeT;

BJaJeHUEe 0a30BbIMU HaBbIKaMU MpeoOpa3zoBaHusi HHGOPMALUH
U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyH; YMEHHE CO31aBaTh
COOCTBEHHbIE MHUCHBMEHHBIE W YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaIUU U3 HECKOJIBKUX UCTOYHUKOB

IlepedeHb 3JIeMEHTOB COAep:KaHMS, TPOBepsieMbIX HA OI'D no pusnke

Kon IIpoBepsieMblii 3JIEMEHT COIEPIKAHMS
| MEXAHUYECKUE ABJIEHUA
1.1 Mexanuueckoe ABWKeHHE. MarepuanibHass Touka. (Cucrema oOTcyera.
OTHOCUTENBHOCTD IBUKEHUS
1.2 PaBHOMepHOE U HEpaBHOMEpHOE ABUKEeHUE. Cpenusis ckopocTb. DopMmyna
JUIS1 BBIYUCIIEHUSI CPEHEN CKOPOCTH:
S
v=_
t
1.3 PaBHOMEpHOE NIPAMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPAMHATHI TeJla

OT BpECMCHH B CJIydaC paBHOMCPHOT'O HpHMOHHHCﬁHOFO JABMXKXCHUA:

X(t) = Xo + Vit.
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I'padmku 3aBUCMMOCTH OT BPEMEHH AJIsi MPOEKIIMH CKOPOCTH, MPOCKIHH
HNEepEMELICHMs], MyTH, KOOPAWHATHl IPU PaBHOMEPHOM IPSMOJUHEHHOM
JBY>KEHUU

1.4 3aBUCUMOCTh KOOPAMHATHI TeJia OT BPEMEHU B ClIy4ae paBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO IBUKECHUS:
t2
x(t) =x,+vy t+a, - —.
2
DopMyJIbI 11 MPOSKITUHU TIePEMEIIICHHS, TIPOCKIIMHA CKOPOCTH U MPOESKITNH
YCKOPEHHUSI IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKECHUMU:
t2
s.()=vy, t+a, - —_,
2
v.(H)=v,, +a,-t,
a,(t) = const,
Vax® — Vix® = 2axSx.
I'paduku 3aBUCHMOCTH OT BpPEMEHHU JJIA IMPOCKIMHU YCKOPEHUS, TMPOCKIIUU
CKOPOCTH, MPOCKIIUU MEePEMENICHUs, KOOPAUHATHI TP PAaBHOYCKOPEHHOM
MPSIMOJTMHEWHOM JIBM)KEHUU
1.5 CBoboaHoe nagenune. opMyiibl, onuchiBarole CBOOOHOE MAJEHUE Tella
10 BEPTUKAJIU (ABMYKEHHE TEJIa BHU3 UM BBEPX OTHOCUTEJIHHO MTOBEPXHOCTH
3emim). I'paduku 3aBUCHUMOCTH OT BPEMEHH IS NMPOCSKIIMU YCKOPEHUS,
MPOEKIIMM CKOPOCTH W KOOPAWHATHI TPH CBOOOJHOM TMAJCHUM Teja
110 BEpPTUKAIHN
1.6 CkopocTh PaBHOMEPHOTO JBH)KEHHS TeNa IO OKpYyKHOCTH. HarmpasiieHue

CKOPOCTH.
dopMya 715 BBIYUCIECHUS CKOPOCTH Yepe3 PANyC OKPYKHOCTH H TIEPHO.T
oOpareHus:

_2mR
—T .

1%

[lenTpocTpeMurenibHOE ycKopenue. HanmpaBieHne eHTpOCTPEMUTEIBHOTO
yckopenusi. DopMmyia 11 BBIUUCICHUS] YCKOPEHUS:

dopMmyiia, CBA3BIBAIONIAS TIEPHO]] 1 YACTOTY OOpAIICHHUS
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1
vV=_
T
1.7 Macca. [1ImotHOCTB BemecTBa. @opmyiia u1si BEBIYUCICHUS TUIOTHOCTH:
m
pP=—
%
1.8 Cuna — BektopHas pusnueckast BenuuuHa. CiioxkeHue cui
1.9 SABnenne nnepunu. [lepsoiii 3akoH HproToHa
1.10 | Bropoii 3akoH HeroTOHA:!
F=m-a.
CoHanpaBlIeHHOCTh  BEKTOpa YCKOPEHHs Tella M BEKTOpa  CHIIBI,
NEUCTBYIOIIEN Ha TEJIO
1.11 | BzaumopgeiictBue Ten. Tperuii 3akoH HeroToHAa:
F, ,,=-F _,
1.12 | TpeHne nokost U TpeHUE CKOJbKeHUs. DopMya 1 BBIYUCICHHUS MOIYJIS
CUJIBI TPEHUS CKOJIbKEHHUSL:
Fp=pn-N
1.13 | lepopmanus tena. Yupyrue u Heynpyrue aedopmanuu. 3aKOH YIpyrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHOE TATOTEHUE. 3aKOH BCEMUPHOTO TSATOTEHUS:
m,-m
F=G-_' 2,
R2
Cuna TsxecTH. Y CKOpeHUE CBOOOIHOIO MaICHUS.
dopmyna i BEIUUCICHUS] CUITBI TSXKECTH BOJIM3U MMOBEPXHOCTH 3EMIIH:
F=mg.
JBmxenne tutaHer BOkpyr Connuma. IlepBas kKocMuYeckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Umnynbc Tena — BEeKTOpHas (pu3nyeckasi BeIMYMHa.

p=my

Nmnynbe cuctemsl Tel.
N3menenune nvmnyinbsca. IMmysibe cuitb
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1.16

3aKOH COXpaHEHHUs UMITYJIbCA JUIsl 3aMKHYTOM CHCTEMBI TEJI:

p=m,v,+m,v, =const.

PeakTtuBHOC JABMKCHHC

1.17

Mexannueckast pabora. @opmyna st BHIYUCICHUS paOOThI CHIIBL:

A = Fscosa.

MexaHuueckas MOIITHOCTb.

A
N=_

t

1.18

Kunetnueckas u IMOTCHIMAJIbHAA DHCPT .
CDOpMy.TIa JJI BBIYUCIICHUA KUHETUYECKOM 9HCPIuu:

2
my

Ek:7°

Teopema 0 KHHETUYECKOU SHEPTHH.

(DOpMYJIa JJIA BBIYMCIICHUS HOTGHHH&HLHOﬁ OHCPIHUHU TCJIA, IIOAHATOIO HA

3emuieit:

E, = mgh

1.19

Mexannueckas SHEPTUs:

E=E +E,

3aKkoH coxpaHeHusi MexaHudyeckod osHepruu. Dopmyna s
COXpPaHEHHSI MEXAHUYECKON SHEPTUU B OTCYTCTBHUE CUJI TPEHHUS:

3aKOHa

E = const.

[IpeBpanieHre MEXaHUYECKOW SHEPTUHU NTPU HATMYHUU CUIIbI TPEHUS

1.20

ITpocTbie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prruar. MoMeHT CHIIBIL;

M = FL

VY ciioBue paBHOBECHS phlyara:

M]+M2+...:O.

[ToaBY>KHBEINM U HETIOABUKHBIN OJIOKH.

II0JIE3HasA

KITJI mpoCThIX MEXaHU3MOB, '~

3aTpadyCHHas
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1.21

JlaBneHue TBEpAOro Tena.
@opmyia 11 BBIYMCICHUS JAaBJICHHS TBEPAOTO TeNa:

p=_.
S

JlaBnenue raza. AtmocdepHoe AaBiIeHHE.
I'uapocratrueckoe AaBJIECHUE BHYTPU KUJKOCTH.
dopwmyia 1 BBIYUCIEHUS JABJICHUS BHYTPU KUIKOCTHU:

P =pgh+ p.,

1.22

3akoHn [Tackans. I'mapaBnuueckuii mpecc

1.23

3akoH Apxumena. GopMyna AJisi ONPENCICHUS BBITAIKUBAIOUIEH CHJIBI,
JNEUCTBYIONIEN Ha TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:

FApx. = ng

Vcnosue miaBanus tena. IlmaBanue CYI0B 1 BO3AYXOIIJIaBaHHC

1.24

Mexanndeckue KoJjieOaHus. AMHJII/ITYIIa, IIepuoa U 49acCToTa KoJIeOaHUH.

1
®opMyia, CBSI3bIBAIOIIAS YACTOTY U IEPUOJ Koebanmii: V= _

T

1.25

MaremaTuueckui W TOPYKUHHBIM MasTHUKU. [IpeBpameHue sHepruu
MpH K0JIeOATETLHOM JIBHYKCHHUH

1.26

3aryxatouue kosiebanus. BeinyxaeHHbie koneOanus. Pesonanc

1.27

Mexanunueckure BoJHbI. [IpooabpHbIe M TONEpEeYHbIEC BOJIHBL. [[JTMHA BOTHBI
Y CKOPOCTh PaCpOCTPAHEHUS BOJIHBI:

A=v-T

1.28

3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHNEe 3ByKOBOM BOJIHBI HA TPAHULIE
nByX cpel. IHdpa3Byk U ynbTpa3ByK

1.29

[IpakTruueckue paboTbl

N3mepenune cpenHen IIIOTHOCTH BEIIECTBA; APXUMEIOBOU CUIIbI; KECTKOCTH
OPYXUHBI; KOADPUIIMEHTA TPEHUS CKOJIbKEHUS; pa0OThI CHIIbI TPEHUS, CHUJIBI
YOPYTOCTH; CPEeIHEN CKOPOCTH ABMKEHUSI OpycKa 10 HAKJIOHHOM MIIOCKOCTH;
yCKOpeHHusi Opycka IpH JBMKEHUHU [0 HAKJIOHHOM IJIOCKOCTH; YacTOTHI
U Tepuojia KojieOaHUM MaTeMaTUYeCKOro MAasiTHUKA; YacTOThl W IMEepuoa
KojeOaHUuN MPYKUHHOTO MasiTHHUKA; MOMEHTa CHIIbI, JEHCTBYIOLIErO
Ha pbryar; paboOThl CUJIBI YNPYrOCTH NpPHU MOABEME Ipy3a C MOMOUIBIO
HETMOABMKHOTO OJI0Ka; pabdoThl CHJBl YOPYTOCTH MpU MOABEME Tpy3a
C TIOMOIIIBIO MTOABMXKHOTO OJIOKA.

HccnenoBanune 3aBUCUMOCTH apXUMEIOBON CUJIBI OT 00bEMa MOTPYKEHHON
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YacTH TeJla U OT IUIOTHOCTH KUJKOCTH; HE3aBUCHUMOCTU BBITAJIKMBAIOIIEH
CUJIBI OT MAacChl TE€Ja; CHJIbI TPEHHUS CKOJBXEHHUSI OT CUJIbl HOPMAJIBHOTO
JaBJICHUST W OT poJa MOBEPXHOCTH; CHJIBl YIPYTOCTH, BO3HHUKAIOIICH
B IIPYXKUHE, OT CTeNeHU AedopMallii Npy>KUHbI, YCKOPEHUs OpycKa OT yriia
HaKJIOHA HalpaBJsIoNmel; mepuoaa (YacTOThl) KoJeOaHWUH HUTSHOTO
MasiTHUKa OT JIJIMHBI HUTH; NEpPHOJa KOJIEOAaHUW NPYNKUHHOTO MasiTHUKA
OT MAacChl Ipy3a M ECTKOCTH MPYXKHUHBI; UCCIEIOBAHUE HE3aBUCHUMOCTH
nepuoja KoiaeOaHuii HUTSHOTO MasTHUKA OT MacChl Tpy3a.

[IpoBepka yca0BUsl paBHOBECHSI phlyara

1.30

@uznueckue SBICHHUS B IPUPOJE: NPUMEPHI JIBWKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JXMBOW W HEKHMBOM NPUPOJE, IACHUCTBUE CHUJIBI TPECHUS
B IIPUPOJE U TEXHUKE, IPWINBBI U OTIIUBBI, JBH)KEHHE IIaHEeT COJIHEUYHON
CHUCTEMBI, PEAKTUBHOE [IBH)KCHUE JKHMBBIX OPraHU3MOB, PbIYard B TENE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTO TaBJICHUS Ha )KUBOW OpraHu3M, IJIABAHKE
pBIO, BOCHpPUATHE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSICEHHME, CEMCMHYECKHE
BOJIHBI, IlyHAMH, X0

1.31

TexHHUeCKHEe YCTPOMCTBA: CHUAOMETP, JATUYMKH TOJOXKCHHS, PACCTOSHUS
U YCKOpPEHUS, JHUHAMOMETD, MOJIIUIHUKH, PAKETHI, PbIYar, MOIBUKHBIN
W HEIOJBIDKHBIN OJIOKH, HAKJIIOHHAs IUIOCKOCTh, IPOCTBIC MEXaHHU3MBI
B OBITy, COOOMIIAIOIUECs  COCYIbl, YyCTPOWCTBO  BOJOIPOBO/IA,
THJIPaBIMYECKAN TMPECC, MAaHOMETP, OapoMETp, BBICOTOMEp, MOPIIHEBOM
HAacoC, apeoMeTp, 5XOJIOT, HMCIOJIb30BAHME YIBTPa3ByKa B  OBITY
1 TCXHUKE

TEIIIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKON TEOpUU CTPOCHUS
BeliecTBa. Mojenu TBEpAOro, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUMN
BemecTBa. Kpucrammuyeckue u aMmopgHbIe Tena

2.2

JBuwkenne wyactull BenlecTBa. CBA3b CKOPOCTH JIBUYKEHUS YaCTUIL
¢ Temneparypoii. bpoyHosckoe nBuxenue, mudysus

23

CmauuBaHue 1 KallMJIJIAPHBIC ABJICHUSA

24

TemnoBoe paciupCHUC U CKATUC

2.5

TennoBoe paBHOBECUE

2.6

Buytpennsisa sneprusi. Pabota u Termuonepeaada kak criocoObl H3MEHEHUS
BHYTPEHHEUN YHEPIUU

2.7

BI/II[BI TCILIOIICPCAAYN: TCIIIIOIIPOBOAHOCTD, KOHBCKIUS, U3JTYUCHHUC

2.8

HarpeBanne wu oxnaxaenue Ttein. KoaudecTBO TEmIoThl. Y aelbHas
TEIUIOEMKOCTD:
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Q=cm(t, - t;)
2.9 3aKOH COXpPaHEHUS PHEPTHUH B TEIUIOBBIX MPOIEeccax. Y paBHEHUE TETIOBOTO
Oasauca:
Ql + Q2 +..=0
2.10 Hcnapenne u konaeHcanus. I3MeHeHe BHYTPEHHEN SHEPTrUM B MPOILIECCE
WcHapeHuss W KOHAeHcanuu. KuneHue XKUAKOCTH. YJelnbHas TemaoTa
apooOpa3oBaHUS:
L=—"
m
2.11 BnaxuocTts Bo3ayxa
2.12 [InaBnenne wu Kpuctaum3anus. V3MeHeHHe BHYTPEHHEW SHEpPruu
NP TUIABJCHUM U KPUCTAJUIM3aIMU. Y IeJIbHAs TEII0Ta MJIaBJICHUS:
A=_"
m
2.13 BHyTpeHHss1 sHeprus cropaHusl TOIUIMBA. YJeJIbHAsl TEIJIOTa CTOpaHMs
TOIUINBA;
q=_—
m
2.14 | Ilpunuuns! paboTsl TeruoBbix Asurateneid. KI1/ remioBoro asuraresns
2.15 | IlpakTudeckue paboThI
N3mepenne  yAenpbHOM  TEIUIOEMKOCTH  METAIMYECKOTO  LHMJIMHIIPA;
KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOM KOMHATHOM TEMIEPATypPhI
(bUKCUpPOBAaHHOM MacChl, B KOTOPYIO ONYIIEH HAarpeThlii MWJIMHJID;
KOJIMYECTBA TEIUIOTHI, OTJTAHHOTO HAarpEeThIM LIUIMHIPOM, IOCJIE OMyCKaHUS
€ro B BOJy KOMHATHOM TEMIIEPATYPbl; OTHOCUTEILHOW BIAXKHOCTH BO3AYyXa;
YAEIbHOM TEMJIOTHI IIJIABJICHHUS JIbJIA.
HccnenoBanne u3MeHEHUs TeMIEpaTypbl BOJbI IPU PA3IUYHBIX YCIOBUSX;
SBJICHUS TEIUIOOOMEHAa TNpPH CMCIIMBAaHUU XOJIOJHOM M TOpSYEH BOJIBI;
Mporecca ucCnapeHus
2.16 du3nyecKkue  SABJICHUA B MNPUPOJEC: TOBEPXHOCTHOE  HATSHKEHUE
U KalWUISIpHBIE SIBIICHUS B MPUPOJE, KPUCTAUIBI B NMPUPOJIE, U3ITYyUYEHHE
ConHila, 3amep3aHu€ BOJIOEMOB, MOPCKHE Opu3bl; 00pa30BaHUE POCHI,
TyMaHa, UHesl, CHeTa
2.17 TexHuueckue  yCTpOWMCTBA:  KamWUIAPhI, TMPUMEPHI  MCIIOIb30BaHUS

KPUCTAIJIOB, UJKOCTHBIA TEPMOMETpP, NATYUK TEMIIEPATypbl, TEPMOC,
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CHUCTEMa OTOIUICHHS TOMOB, THTPOMETPHI, IICUXPOMETP, apoBasi TypOHHa,
JBUTaTeJIb BHYTPEHHETO CrOPAaHMS

OJIEKTPOMAIT'HUTHBIE ABJIEHUA

3.1

Onexrpusanus ten. J{Ba BUJa dJIEKTPHYECKUX 3apsI0B

3.2

B3aumogeiicTBue 3apsbkeHHbIX Tell. 3akoH KynoHa

33

3aKoH COXpPAaHCHHU:A SJICKTPUICCKOI'O 3apsiaa

34

Dnektpuyeckoe nojie. HampsikeHHOCTh 3iekTpudeckoro mnoss. [MpuHiun
CYTIEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocuremmn QJICKTPHUUYCCKUX  3apAId0B. HeﬁCTBHG QJICKTPHUYCCKOI'O II0JIA
Ha 3JICKTPHUYCCKUC 3apAabl. HpOBOI[HI/IKI/I U JUSJICKTPUKH

3.6

ITocTOsTHHBIN JEKTpUYECKUIN TOK. J[eMcTBUS 3iieKTpuueckoro Toka. Cumia
Toka. Hanpsioxenue.

=7
t

3.7

DIeKTpUYECKOE COMTPOTHUBIICHUE. Y IEIbHOE DIIEKTPUIECKOE COMPOTUBIICHUE:

gt
S

3.8

3akoH OMa U1 yyacTKa 3JIEKTPUUECKOM LIeTH:

3.9

[TocnenoBarenbHOE COETUHEHUE MPOBOTHUKOB:

L=, U=U,;+U,;; R=R; +R,.
HapaJIJIeJIBHOC COCANHCHUC IIPOBOIHHNKOB PaBHOI'O COIIPOTHUBIICHUA:

R
U=U:I=1+1;:R=",
1 2 1 2 2

CwmelanHble COeAMHEHUS TPOBOIHUKOB

3.10

PaboTa 1 MOIIIHOCTB 3JIEKTPUYECKOTO TOKA.

A=U-1-P=U"1

3.11

3akoH [>xoyins-JleHna:

Q=F"R-t
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3.12 | OmsIT Opcrena. MarHuTHOE MOJIE TMPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW UHAYKIUU

3.13 | MarHuTHO€E MOJIe MOCTOSIHHOIO MarHuta. B3anmMoaencTBrue MOCTOSHHBIX
MarHuTOB

3.14 | JlelicTBHe MarHUTHOTO IOJIs1 HA TPOBOJIHUK C TOKOM

3.15 OnbiThl @apajed. SABneHUE 2JIeKTPOMAarHuTHON MHAYKIMU. [IpaBuio JleHna

3.16 | [IpakTudeckue pabOThI
N3MepeHne SIEKTpUYECKOTO CONPOTHUBICHUS PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOr0 TOKA; pabOThI ANEKTPHUUECKOTO TOKA.

HccnenoBanne 3aBUCHUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE
(pe3ucTophl, JaMIlO4YKa), OT HANpsDKEHUS Ha KOHIAX MPOBOJAHUKA,;
3aBUCHUMOCTH COMNPOTUBJICHUS OT JUIMHBI MPOBOJHUKA, IUIOMIAJN €ro
MONEPEYHOr0 CEYEHUS U YAECTBHOTO COTPOTUBIICHUS.

ITpoBepka MpaBUIIa TUTSt AIEKTPUYECKOTO HaIpsKEHUS
IIpU TOCJIEOBATEIbHOM COEIWHEHUU IMPOBOJHHUKOB; IMpaBUja ISl CHIIbI
ANEKTPUYECKOTO TOKAa MpPH NapajieIbHOM COEIUHEHUU IPOBOAHUKOB
(pe3ucTOopHI U JTAMITIOYKA)

3.17 | ®usuyeckue SBICHUSA B MPUPOJE: IIEKTPUUECKHE SIBICHHS B aTtMocdepe,
ANEKTPUYECTBO JKUBBIX OPTraHU3MOB, MAarHUTHOE ToJie 3emid, apeid
MOJIFOCOB, POJb MArHUTHOTO MOJS JUIsl JKM3HU Ha 3emiie, MOJSpHOE
CUSIHUE

3.18 | TexHHUYECKHE YCTPOWCTBA: ANEKTPOCKOII, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CYETYUK JJIEKTPUUYECKOM HSHEPruu, IJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONTPUOOPHI (mpumepsl), AJIEKTPUUYECKUE
NPEAOXPAHUTENHU, JIEKTPOMArHUT, AJIEKTPOABUTATENb MOCTOSHHOTO TOKAa,
TeHEePaToOp MOCTOSTHHOTO TOKa

3.19 | DnekrpomarauTHele BOJHBI. [IIkana aneKkTpoMarHuTHBIX BOJIH

3.20 | JIyueBas monenb cBeta. [IpsiMonuHeliHOE pacipOoCTpaHEHUE CBETA

3.21 | 3akoH orpaxkeHnus ceta. [lnockoe 3epkano

3.22 | IIpenomieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 | llucniepcus cBera

3.24 | JIunza. Xon nyued B inH3e. POKYCHOE pacCTOSAHUE JIMH3BL. OnThdeckas
CuJIa JIMH3bIL:

D=1/F
3.25 | I'ma3 kak ontuueckas cucteMa. OnTuiaeckue npudopsl
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3.26

[IpakTrueckue paboThI

H3mepenne onTuaecKoi CUITbl COOMpAroIeil JIMH3BI; (POKYCHOTO PACcCTOSHIS
coOuparomield JuH3BI (IO CBOHCTBY paBEHCTBA pPa3MEpOB TNpeaMeTa
U W300paKeHMs, KOorja TpeIMeT pacloJioKeH B JBOWHOM (okyce),
MOKa3aTeJs MPEJIOMIICHHUS CTEKJIA.

HccnemoBanne CBOWCTBa M300paKEHUs, IMOJYYCHHOTO C IOMOIIBIO
coOuparolen JMH3bL, H3MEHEHUS (POKYCHOTO PACCTOSHUSA JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU YTJIa MPETOMIICHHS CBETOBOTO JIyda OT YIJia MMaJeHUs
Ha TPaHMIIE «BO3AYX — CTEKIIO»

3.27

@uznueckue sBjIeHUs B npupoje: 3atMenus ConHua u JlyHsl, nBeTa Ten,
ONITUYECKUE SBJIEHUS B aTMOc(epe (1BeT HeOa, pedpakius, paayra, MUPax)

3.28

TexHuuecKkre yCTpOICTBa: OYKHM, NMEPUCKON, (OTOAImapaTr, ONTHYECKHUE
CBETOBOJIBI

KBAHTOBDGIE ABJIEHUA

4.1

PannoaktuBHOCTh. Anb(a-, Oera-, raMma-usnydenus. Peakuuu anbga-
u Oera-pacmajna

4.2

Omneitel Pe3zepdopna no paccesHuto anbda-dactuu. [lnanerapnas monens
aToma

4.3

CocraB atomHoOro siapa. M3otorsl

4.4

[Iepuon nonypacrmaia aTOMHBIX SIAEP

4.5

SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsJ0BOIO U MAaCCOBOI'O YUCEI

4.6

duznueckue SBICHUS B TMPUPOJIC: €CTECTBEHHBINM pPaJMOaKTUBHBIA (HOH,
KOCMHUYECKHE JIyYd, PAJUOAKTUBHOE W3JIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JNEUCTBUE PATMOAKTUBHBIX U3yYCHU HA OPTaHU3M YEJI0OBEKa

4.7

TexHuueckue yCTpOWCTBA: CHEKTPOCKOIN, WHAWBHUAYAJIBHBIA JI03UMETD,
KaMepa Buiibcona, siiepHas sHepreTuKa
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